
......... - -- - --- c ................. _-= ............................. -T-:[_----c_- _:'7 .=_ --5"

............ Earth.Venus TrwecTor/es, !9_i-_6 ...... i_: i L--_

......................... V. C. Clarke_ Jr.
V_ -.--_--._-_-_--. ,.. ,. Roth . . - =._- ._ .....

- _-- _.],.--. _ 1_ =_- .._._. T. W. Himilto_n_._................... -- -

i- --:: -_ _; -c__-_ =c=-Tu ;][ :15____: C, 0. Pfeiffer .......

CALIFORblIA INSTITUTE OF TECHNOLOGY -- _ :

PASADEN A, CAL/FORNJ_A_.,

-_- 0TS PRICEJune 1,1963

XEROX

H I CROF I LR

_]

s_





JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 2, 1965-66)

CONTENTS

I. Introduction .................... vii

A. Heliocentric Conic Computation ............ vii

B. P]anetocentric Conic Computation ........... vii

C. Differential Corrections ............... vii

D. Mid-Course Guidance ................ vii

E. Orbit Determination ................ viii

F. Accuracy of Computations .............. viii

!1. Analytical Model for Interplanetary Trajectories ...... ix

A. Heliocentric Motion ................ ix

B. Launch Planet Escape Hyperbola ........... xi

C. Differential Corrections ............... xiii

D. Mid-Course Execution Accuracy ............ xv

E. Orbit Determination Accuracy ........... xvm

III. Explanation of Trajectory Tables .......... xxi

A. Heliocentric Conic Group ............ xxi

B. Planetocentric Conic Group .............. xxm

C. Differential Corrections Group .......... xxv

D. Mid-Course Execution Accuracy Group ......... xxvi

E. Orbit Determination Accuracy Group .......... xxvii

IV. Constants ..................... xxviii

References .................... xxix

Erratum ....................... xxix

Earth-Venus Trajectories, 1965-66 ............ xxx

111



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 2, 1965-66)

TABLES

1. Trajectory parameters influencing tracking accuracy ....... xix

2. Tracking station parameters influencing tracking accuracy ..... xix

FIGURES

1. Heliocentric transfer geometry .............. x

2. In-plane transfer geometry ............... x

3. Determination of the hyperbolic-excess velocity vector V_ .... 7J

4. Vehicle flight plane .................. xii

5. Impact parameter B ................. xiii

6. The R, S, T target coordinate system ............ x_ii

7. The mapping of mid-course execution error ......... x"¢i

8. Projection of three-dimensional error ellipsoid on the T-R plane xviii

9. Orientation of the Xi Cartesian coordinate system to describe

uncertainties in the hyperbolic-excess velocity vector V_L ..... xwiii

10. Generalized geometry for aiming point angles ........ ×xiii

1 1. Definition of % and _v ................. xxiii

12. Ascent trajectory profile ................ xxiv

IV



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 2, 1965-66)

FOREWORD

This volume is one of a set of five giving key characteristics of Earth-

to-Venus trajectories during the period 1964-1970. This period is

divided into five 120-day launch intervals spaced about 19.2 months

apart. During each interval, trajectory characteristics are given for

flight times of from 70 to 220 days in 2-day steps. Thus each volume

contains 9,120 trajectories.

The applicability of these books may be extended by noting the

8-year cyclic recurrence of Earth-Venus trajectories. Thus trajectories

in 1972 are very nearly identical to 1964 trajectories; 1973 traiectories

are very nearly identical to 1965 trajectories, etc. Simply by updating

the trajectories by 8 years, the results may be reapplied.

It is intended that these books provide trajectory and guidance

analysts with data, in volume, so that they may perform preliminary

design studies, conduct investigations of the properties of ballistic inter-

planetary trajectories, and make interplanetary guidance and orbit

determination analyses. While not exact, these trajectories are suM-

ciently accurate to be quite useful for the above purposes.

In generating such a large amount of data, it is impossible to check

the correctness of each number. Should the reader detect any errors,

the authors would appreciate being advised.

Companion volumes (Ref. 1) give the characteristics of Earth-

Mars trajectories during the period 1964-1977.
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!. INTRODUCTION

This report presents the results of extensive machine

computations of three-dimensional ballistic interplanetary

trajectories. The analytic model used to represent these

trajectories is based upon two-body, inverse-square, force
field mechanics. A brief explanation of the model is pre-

sented in Section II.

Basically, the trajectories are calculated in two distinct

parts: (1) the heliocentric transfer ellipse and (2) the

launch-planet-centered escape trajectories. Following

these trajectories, differential corrections or error coeffi-

cients and guidance and tracking parameters are given.

A. Heliocentric Conic Computation

The heliocentric trajectory is obtained by specifying

the launch date and flight time only. Given these, the

positions of the launch planet on the launch date and the

target planet on the arrival date may be obtained by

interrogating the ephemerides. By assuming the planets

to be massless, a unique heliocentric trajectory may then

be computed which passes through the centers of the

launch and target planets. Though this assumption may

at first seem gross, experience has proved it to be per-

fectly reasonable for this purpose. After the solution has

been obtained by an iterative procedure, the orbital ele-

ments, heliocentric position, and velocity vectors at launch

and arrival are computed. Other heliocentric quantities

of engineering interest are also computed.

B. Planetocentric Conic Computation

After the heliocentric orbit is obtained, the launch and

arrival hyperbolic-excess velocity vectors are computed

by subtracting the velocity vectors of the launch and tar-

get planets from the heliocentric launch and arrival veloc-

ity vectors of the probe. The launch hyperbolic-excess
vector is, in fact, the most important result of these com-

putations because it yields the energy and direction of

fire required to achieve interplanetary transfer.

Further computations are done to exhibit properties

of the near-Earth portion of the trajectories. Given the

launch hyperbolic-excess vector, a launch site (Cape

Canaveral), a launch azimuth, and certain properties of

a typical interplanetary boost vehicle, and assuming a

100-nm parking orbit, quantities such as launch time,

injection position and velocity vectors, parking orbit

coast time, and injection time are computed. In essence,

then, approximate trajectories are obtained from the

launch pad to the target. The terminal portions of the

trajectories are assumed to impact vertically on the

target planet.

C. Differential Corrections

To augment the traiectory parameters, differential cor-
rections or error coefficients relating variations in the

launch hyperbolic-excess velocity vector to variations in

target miss and flight time are computed. Actually, the
variables at launch in these coefficients are the square of

the hyperbolic-excess speed, or vis viva energy C3, and

the declination and right ascension of a unit vector S,

collinear with the outgoing asymptote of the escape

hyperbola. The target variables are the components of
the impact parameter B, defined below, and the flight

time. These coefficients are obtained by a numerical

differencing technique developed by William Kizner

of JPL.

Based upon these error coefficients, guidance and track-

ing parameters are calculated as described below.

D. Mid-Course Guidance

Interplanetary guidance is currently being accom-

plished by determining the orbit of the probe from radio

tracking data and then applying one or more impulsive

velocity corrections to null the predicted target error.

The guidance task closely parallels the trajectory prob-

lem, for it is convenient to define the following guidance

"phases":

1. Planetocentric phase, in which, after the launch

vehicle has placed the probe on its escape hyperbola,

the orbital elements of this trajectory are determined

and the hyperbolic-excess velocity is corrected to
the desired value.

2. Heliocentric phase, in which additional velocity
corrections may be made to correct any error in

orbit determination and/or maneuver execution in

phase 1.

3. Approach phase, in which the probe is in the sphere
of influence of the planet and the final vernier

corrections may be made to trim the results of

phase 2.

The preflight analysis of phase-1 guidance is primarily

concerned with the statistical problem of determining

how much propellant to carry aboard the spacecraft in

Vll
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order to correct a "three-sigma" injection guidance error.

These studies are well-documented elsewhere (Ref. 2--4)

and will not be discussed here. Sumce it to say that

correcting the hyperbolic-excess velocity is a reasonably

good approximation to nulling the miss components at

the planet. Such an analysis need only be concerned with

the planetocentric phase of flight.

The analysis of the heliocentric phase is more compli-

cated, since maneuvers there depend upon errors in

applying the first midcourse maneuver (phase 1). In order

to understand the effect of phase 1 errors, or to specify a

tolerance on them, it is convenient to ask how a unit

error in hyperbolic-excess velocity maps to miss at the

target. This unit velocity error can be thought of as due

to uncertainties in phase-I maneuver execution and orbit

determination. Conceptually, this analysis can be accom-

plished by letting a unit velocity error trace out a sphere

at the tip of the hyperbolic-excess velocity vector and

observing the semimajor and semiminor axes of the miss

ellipse at the target (only two miss components are

normally of interest). Mathematically, this is done by

simply forming a matrix of the differential corrections,

multiplying this matrix by its own transpose, diagonal-

izing the resulting symmetric matrix, and observing

that the two diagonal terms are tile desired semimajor

and semiminor axes of the unit error ellipse. 1 It is easy

to show that if the coordinate system chosen to describe

the target error is collinear with these axes, the rows

of the resulting differential correction matrix (which are

gradient vectors) are orthogonal, and their norms are the

magnitudes of the error-ellipse axes.

The approach guidance phase is not conveniently

treated with this kind of analysis, and is not discussed

further. Here, it can be assumed that the approach

maneuvers are always negligibly small.

E. Orbit Determination

A spacecraft boosted toward Mars or Venus by the

current generation of launch vehicles requires the accu-

racy obtainable using Earth-based radio guidance in order

to accomplish most planet-oriented experiments. The

steps in radio guidance are:

1. Track the transponder signal from the spacecraft

from several stations located at a spread of latitudes

to determine the orbit of the spacecraft.

tit should be apparent to readers familiar with statistical concepts
that this is equivalent to mapping a three-dimensional gaussian
distribution of velocity errors, with unit standard deviation along
each axis, to a two-dimensional gaussian distribution of position
errors at the target.

2. Calculate the velocity changes required to alter the

orbit to pass through the desired region at the target.

The maneuver is then applied with a small rocket

motor; the pointing direction and burning time (of

the velocity increment) are calculated to perfectly
correct the orbit if both the estimate of the orbit

and the application of the maneuver are without
error,

3. Track the spacecraft after the first maneuver for a
sufficient interval to form a new estimate of the

perturbed orbit.

This process of tracking and maneuvering may be

repeated several times to achieve high accuracies at the
target. There is, however, a limit to the process imposed

by our uncertainties in the actual location of the target

planet as well as the unpredictable forces acting on the
spacecraft.

For extremely high accuracy at the target planet, on-

board measurements must be used in conjunction with

the Earth-based tracking in order to further reduce the
above-mentioned uncertainties. It is not the function of

this report to discuss on-board measurement systems but
rather to describe the capabilities of current Earth-based

radio guidance techniques when applied to interplane-

tary trajectories.

An adequate description of the accuracy to which orbits
may be determined and maneuvers executed for the case

of several corrective maneuvers is beyond the scope of

this report. The results presented here may be strictly

interpreted as corresponding to the accuracy capabilities

for a single mid-course maneuver occurring anywhere

between 1 and 14 days after injection. The relative con-

tribution to the target uncertainty caused by orbit deter-

mination errors and mid-course execution errors depends

directly upon the size of the correction required on a

particular flight. For this reason, then, two error sources

are considered separately. While our results do corre-

spond to the single maneuver case, they are very valuable

in providing a general description of the way in which

these errors vary over the selected set of trajectories.
Such utilization of the results is discussed later herein.

F. Accuracy of Computations

Extensive accuracy studies were performed to verify

the adequacy of these trajectories for preliminary design

use. Both Mars and Venus trajectories were computed on

the JPL precision-integrating trajectory program using
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initial conditions obtained from the approximate trajec-

tories contained herein. Of 56 Mars eases run, 29 missed

the target by less than 500,000 km; 18 missed by between

500,000 and 1,000,000 km; and 5 missed by between

1,000,000 and 1,500,000 kin. The worst ease missed by

3,500,000 kin. For the flight time errors, 16 varied between

1 and 2 days; 14 varied between 2 and 3 days; and 9 were

greater than 3 days. The worst ease was 7.2 days. No

systematic properties of these errors were noted except

that they appear to get worse for the higher-energy

trajectories.

For Venus, the accuracy was consixlerably better, aver-

aging 322,000-km miss error and 0.67-day flight time

errors. Based on these comparisons, the model used to

generate the trajectories contained herein is considered

to be adequate and the results suitable for preliminary

mission design studies. These results are very useful for

initializing the precision trajectory search program.

When used for the stated purposes, these trajectories

provide an excellent source of data obtained at consider-

ably less time and expense than precision cases.

II. ANALYTICAL MODEL FOR INTERPLANETARY TRAJECTORIES

The analytical model consists of three distinct phases

of two-body motion: (1) an escape hyperbola near the

launch planet, (2) elliptical 2 motion under the attraction

of the Sun, and (3) terminal hyperbolic motion near the

target planet.

A. Heliocentric Motion

Solution of the heliocentric elliptic motion is obtained

first under the following assumptions:

1. The launch and target planets move in orbits about

the Sun as given in the national ephemerides. Their

velocity components are obtained by using two-body
conic formulas, mean orbital elements, and their

tabular positions as listed in the ephemerides.

2. The launch and target planets are massless. Thus

the only force acting on the probe is that of the Sun.

3. The position of the probe at launch into the helio-
centric orbit is the center of the massless launch

planet. Its position at arrival on the heliocentric

orbit is the center of the massless target planet.

: Hyperbolic heliocentric motion is not considered herein.

Thus for solution to the heliocentric phase of motion,

the attractions of the launch and target planets are tem-

porarily disregarded. The primary result to be obtained

from the solution of the heliocentric transfer problem is

the hyperbolic-excess velocity vector relative to the launch

planet.

l. Determination of Planar Orientation

Since the launch and arrival positions of the probe

are assumed to be the centers of the launch and target

planets, they can immediately be determined, given the

launch and arrival s times, by consulting the ephemeris.
Further, the orientation of the heliocentric transfer plane

can immediately be found. Let RL be the Sun-launch

planet position vector at launch time TL, and let Rp be

the Sun-target planet position vector at arrival time T_

(Fig. 1). Then, planar orientation is found from the unit

normal W to the plane as follows:

W - RL X Rp (1)
R L Rp sin q,

_Or, for convenience, the launch date and flight time can be speci-
fied.

IX
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v,

_ _ " -- _ _ _ TARGET- [

.-- R_j"'c?__ \ PLANETI

\

CE;TER

Fig. 1. Heliocentric transfer geometry

where the angle ,I, is defined below. The inclinat_'9n * i to

the ecliptic plane can be found by

cos i -- w. K' (2)

where K' is a unit vector pointing in the direction of the

ecliptic north pole.

2. In-Plane Relations

The heliocentric central angle ,I, (Fig. 1) is also readily

determined by utilizing the positions of the launch and

target planets. This angle may be obtained from

cos _I, = RL • Rp (3)
IBLIIBpl

sinq, = sgn [(RL × Rp).K'] (1 - cos_,/,)_ (4)

The velocity vector V of th e spacecraft anywhere along

its path may be obtained from

V
V=-_-[(W×R) cosP+RsinP] (5)

Here, R is the heliocentric position vector, R-- IR I,
and V is the heliocentric speed obtained from

(o)V=_(GM._)(" R

4in this report, we are interested only in transfers which have the
same rotational motion about the Sun as the planets; thus,
0 --_ i _ _r/2.

and the path angle r is found from

sinr= (1--e 2)(2a-R) esinv (7)

In Eq. (6) and (7), GMs is the universal gravitational
constant times the mass of the Sun (= 2.959122083 × 10-'

au3/day2), a and e are the semimajor axis and eccentricity

of the transfer ellipse, respectively, and v is the true

anomaly of the probe given by

a (I- e'-') - R
cos v = (8)

eR

3. Lambert's Theorem

Now there are two unknowns in Eq. (5)-(8) which pre-
vent their immediate evaluation. These two unknowns are

the semimajor axis a and the eccentricity e. The deter-

mination of these quantities is the main problem. Battin

(Ref. 5) has shown that the eccentricity is actually a func-

tion of the semimajor axis. Thus it is first necessary to

determine a. The semimajor axis is related to the time of

flight Tr by Lambert's Theorem, which states: The trans-

[er time betwecn any two points on an ellipse is a [unction

o[ the sum o[ the distances o[ each point [rom the locus,
the distance between the points, and the semimaior axis

o[ the ellipse. Functionally, the theorem is stated as

Tr = Te (RL + Rp, C, a) (9)

where the distance C between the launch planet at launch

time and the target planet at arrival time is shown in

Fig. 2 and is obtained from

c = IBp- B_I (lO)

Fig. 2. In-plane transfer geometry

Since the time of flight T,_ and the launch and arrival

positions RL and Rp are knowns, only the semimaior axis
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remains to be found by iterative solution of Eq. (9). After

the semimajor axis a is obtained, the heliocentric veloci-

ties of the probe at launch and arrival time VL and Vp

may be evaluated from Eq. (5) under the conditions

R = RL and R = R_. The path angles PL, l_p and true

anomalies 5 VL, Vp at launch and arrival times may also be

evaluated from Eq. (8) and (7) under the same conditions.

Finally, the desired end result, the hyperbolic-excess

velocity VhL relative to the launch planet may be found

(Fig. 3) by

VhL = Vz -- V1 (11)

where Vt is the velocity of the launch planet at launch
time.

Fig. 3. Determination of the hyperbolic-excess

velocity vector V_L

B. Launch Planet Escape Hyperbola

The key result from the solution of heliocentric transfer

is the hyperbolic-excess velocity vector VhL at launch. The

reason for the importance of this vector is that it tells the

direction in which the probe must be traveling relative

to the launch planet when just leaving its gravitational

influence. There are an infinite number of escape tra-

jectories (all hyperbolas) which can have the same

hyperbolic-excess velocity vector. However, only a por-

tion of these are practical for use when related to existing

launch sites and boost vehicle constraints. For example,

it would be ridiculously costly in payload-and imprac-

tical-to shoot a vehicle straight up. Criteria for selection

of a family of feasible escape trajectories are given below.

1. Assumptions

The solution of the escape phase of motion is obtained

under the following assumptions: (1) The probe is acted

on only by the gravitational force of the launch planet,

and (2) the oblateness effects of the launch planet are

neglected.

5The details of quadrant choice for these angles are found in Ref. 5.

The direction of the asymptote of the escape hyperbola

is found by normalizing the hyperbolic-excess vector VhL.

The injection energy _' C3 of the escape hyperbola is found

by squaring the hyperbolic-excess speed, or

c_ = vg_ (12)

Thus, in contrast to the heliocentric problem, the launch

planet is now "massy," while the influence of the Sun is

neglected. However, the hyperbolic-excess velocity vec-

tors found by solving the heliocentric problem are used

as a starting point to solve the escape problem.

2. Size and Shape of the Escape Hyperbola

As previously stated, only some of the infinite number

of escape trajectories are practical. Two of the practical

aspects of a set of trajectories are the sizes and shapes

of the hyperbolas.

Size is basically determined by the energy C3, which

in turn is a function of boost vehicle capability. For boost

vehicles in use (or shortly to be available) at this writing,

values of energy less than or equal to 25 kmZ/sec _ are

considered reasonable. The larger the value of energy

that the booster is required to deliver, the smaller the

payload and launch period over which the vehicle may
be fired.

The shape of the hyperbola is determined by its eccen-

tricity, which is a function of both tile energy and peri-

focal distance according to

Rp C:_
e = 1 +- (13)

GM

where Rp is the perifoca] distance and GM is the uni-

versal gravitational constant times the mass of the launch

planet. From Eq. (13) it can be seen that for a fixed peri-

focal distance the eccentricity increases linearly with the

energy. The value of perifocal distance is not arbitrary,

but depends strongly on the boost vehicle trajectory. It

has been shown (Ref. 6) that in the great majority of

cases it is necessary and desirable to use a circular park-

ing orbit as part of the preinjection phase of the escape
trajectory. It is further an interesting fact that the altitude

of the parking orbit determines the perifocal distance.

If h is the parking orbit altitude and Ro is the launch

planet's radius, then, to an extremely close degree of

approximation,

Rp = R 0 + h (14)

_C_ is actually twice the total energy per unit mass, i.e., the v/s
viva integral.

XI
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or the perifocal distance is equal to the launch-planet-

centered radius of the parking orbit. In Ref. 6 it also has

been shown that the lowest possible parking orbit (80-100

nm) allows greatest payload capability. Thus, using

100 nm for the parking orbit altitude, a practical value

of perifocal distance is 6560 kin. The perifocal distance

will vary only slightly about this value for other parking

orbit altitudes, or even for direct-ascent-type preinjection

trajectories. Therefore, both the size and shape are essen-

tially determined by the energy alone, which is found

from Eq. (12).

Given the size and shape of the escape hyperbola, its

planar orientation must be determined, and this can be

done by considering two vectors: (1) the direction of the

hyperbolic-excess vector, denoted by a unit vector S, and

(2) a unit vector R_ directed from the center of the launch

planet to the launch site. The vehicle's flight plane will

essentially be determined by these two vectors, as shown

in Fig. 4. A unit normal W to the launch-planet-centered

flight plane is determined by
RLxs

w - [R_ × s--_l (is)

NORTH POLE

LAUNCHER _'_

VERNAL
EQUINOX

/

K W

I

R L d

Fig. 4. Vehicle flight plane

Xll
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with the constraint that the Z component of W is always

positive.

Since R_ is a function of time, according to the rotation

rate of the launch planet, the planar orientation must

continually change. In effect, this says that the launch
azimuth is a continuous function of launch time.

A detailed description of the geometrical aspects of

the launch planet ascent trajectory is not given here but

may be found in Ref. 6.

C. Differential Corrections

The calculation of differential corrections for inter-

planetary trajectories may be accomplished in several

ways and depends on choice of independent and depend-

ent variables. In this report, a numerical differencing

scheme is used. Basically, the independent variables-

the injection energy C3, declination 'G, and right ascen-

sion e_ of the outgoing asymptote S of the escape hyper-

bola-are varied, one at a time, to produce variations in

the dependent variables-the components of the impact

parameter B and the time-of-flight Tr.

The impact parameter B is defined as a vector origi-

nating at the center of the target planet and directed per-

pendicular to the incoming asymptote of the target-
centered approach hyperbola (Fig. 5). The impact param-

eter B is resolved into two components which lie in a

PATH OF PROBE

CENTER OF

TARGET BODY S

INCOMING

ASYMPTOTE

A
Fig. 5. Impact parameter B

plane normal to the incoming asymptote S. The orienta-

tions of the reference axes in this plane are arbitrary, but

one is usually selected to lie in a fixed plane. Thus, define

a unit vector T, lying in the ecliptic plane according to

S×K'
T = _ (16)

IS XK'I

where K' is a unit normal vector to the ecliptic plane.

The remaining axis is then given by a unit vector R,

defined by

R = S × T (17)

Figure 6 illustrates the orientation of the R, S, T target
coordinates.

0 T

K' TARGET

R

Fig. 6. The R, S, T target coordinate system

The impact parameter B lies in tile R-T plane and has

miss components B'T and B'R. B'T=B'R---0

denotes vertical impact on the target. Thus, B" T, B" R,

and Tr are the three target-dependent variables. If Qi

represents a set of generalized independent variables,

such as injection position and velocity or other con-

venient variables, then the partial derivatives _B" T/_Qi,

_B" R/_Q_, _TJ_Q_ are first-order differentia] corrections

or error coefficients relating miss at the target and flight
time errors to the independent variables.

A convenient set of independent variables for inter-

planetary trajectories is the vis viva injection energy C3,

the declination ,I,s, and the right ascension es of the

asymptote of the escape hyperbola. These variables essen-

tially describe the launch hyperbolic-excess velocity vec-
tor since

Vh_ = (Ca)_ (cos _ cos ®s, cos _,s sin ®s, sin eVs) (18)

As stated above, the differential corrections are calcu-

lated by a numerical differencing method which uses

Xlll
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quantities obtained from the conic trajectory. The basic

idea is to compute a varied or perturbed trajectory and

then difference it with the reference case. Let primed

quantities denote variables on the perturbed trajectory.

A small variation AVhL in the hyperbolic-excess velocity

vector is equivalent to a small variation AVL in the launch

heliocentric velocity vector. The launch heliocentric

velocity on the perturbed trajectory is, then,

V'L= VL + AVhL (19)

where

AVhL = (Ca) _ A_s [ -- sin q_s cos Os, -- sin q_ssin Os, cos 4%] ,

(C3)_ AOs [ - cos _ sin ®s, cos cI,s cos Os, 0],

-- AC,,
2(C_ [cos _ cos Os, cos _s sin ®s, sin _bs]

where Acs, aO.s are small angular variations (0.2 deg), and

the energy variation is AC3 = 0.005 C_.

The semimaior axis a' is obtained from

a' - RL (20)
2 V_,z RL

GMs

The radial rate RL' is

_ bh;. v' • R_
R, (21)

The semilatus rectum p' and eccentricity e' are

ng(v£-,- h£_)
P' = GM_ (22)

_' = (1 - f_ (23)
\ a'/

The eccentric anomaly at launch E_ is

n,, h_
sin E_. = e' (a'GMs)_

(24)

The mean anomaly at launch M_ is obtained from

M£ = E' -I_ e' sin EL (25)

The mean orbital rate n" is

(GM.,.)_
n v --

a,3/2

The mean anomaly at the target M_ is

(26)

M'p = n' TF + M'I. (27)

The eccentric anomaly at the target E_ is obtained from

the expansion

( 1 )AMl[e'sinEplE'p = E v + 1 - e'cosEp -2 (1 Ze_co_Ep)3J AM2

E_),?T- P _os--_Y_)_ E_)l _,U_+ __[3_'sin - u - e'_osE,_)(,'eos

(28)
if

Or

cos Ep _ 0

e cos Ep - 1 + V (e cos Ep - 1): + (2e sin Ep)aM
E_ = Ev +

e sin Ep

if

where

cos Ep < 0

aM = M_ - (Ep -- e' sin Ep)

(29)

The true anomalies at launch and the target v_. and v_
are found from

pt __ I_ L

v' -- (30)
cos L e' at.

0 < V'L<rr if h_ is positive

rr<v' L < 27r if ft_, is negative

., cos E_ - e'
cosv_ - f: e'---¢o-q_;

(1 - e"-')_ sin E;g --

sin vp 1 - e' cos E_

(31)

The heliocentric central angle ,I,' is

Vp L (32)

The angular momentum h' is

h' = RL X V_ (33)
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The heliocentric position vector at the target is

RI_= Rp cos + h' R--"--"_sin _' (34)

where

R; = a' (1 - e' cos E;) (35)

A vector in the direction of perihelion with magnitude e" is

V'L × h' RL
e' - (36)

GMs RL

The heliocentric velocity at the target is

v; = _ × \E + E' (37)

The hyperbolic-excess velocity at the target is

v_, = v,; - v, (3s)

The difference between the heliocentric position vectors

on the perturbed and reference trajectories is

AR; = R; - Rp (39)

The impact parameter B is

z

The flight time error is

(An;. v_,) v_,

vg
+ An'_

ATe = (40)
v_:_

The partial derivatives are formed by dividing A®,s,
a¢s, and AC:_ into the miss components B" T, B" R, and

flight time error ATF. In addition to the component par-

tials, the quantity aB/_Qi is defined by

_r(  .ry ,
aQ, L\ aO, / + \--_-, / j (41)

The three partials, _B/_®s, aB,/_s, _B/_Ca, are impor-

tant measures of the error sensitivity of a trajectory.

The effect of uncertainty in the knowledge of the

astronomical unit-to-kilometer conversion factor on target

miss and flight time may be determined by the following
formulae,

from whence

and

bB.T_-2C 3 0B.T
_au au aC3

OB.R_--2C_ aB.R

aau au _C3

(42)

aB 2C3 OB
(43)

aau au _C 3

_TF_-2C, _TF (44)
aau au _C3

where au is the astronomical unit-to-kilometer conversion

factor.

The effect of solar radiation pressure acting on the

probe may also be evaluated as follows: In Eq. (19) let

AVhL ----0, but in Eq. (20), (22), (24), (26), (36), vary GMs

by adding an increment _GMs. This procedure gives rise

to a varied trajectory from which the impact parameter B

and flight time error ATe may be obtained. The partials

_B/_GMs and _Tv/_GMs may then be calculated. Since

the acceleration caused by solar radiation pressure acts

opposite to the gravitational attraction of the Sun, radia-

tion pressure has the effect of decreasing the Sun's gravi-

tational attraction, or decreasing GM_. A decrease,

AGMs =--2.4 × 10 _km'_/sec 2 corresponds to the solar

radiation pressure acting on a 300-kg spacecraft having

a perfectly reflecting area of 3.6 square meters. Thus the

miss, always being a positive number, is obtained by

hB_p _- 2.4 × 10 G_B/_GMs, and the corresponding flight

time error is 2xT_p =-2.4 >( IO_TF/_GMs, which is
sign sensitive.

D. Mid-Course Execution Accuracy

The effect of mid-course execution errors on target

accuracy can be rather simply described if it is assumed

that the guidance maneuver is made on the asymptote

of the escape hyperbola and that the velocity errors are

spherically distributed (that is, the three-dimensional

statistical distribution of velocity errors is composed of

three orthogonal, independent velocity errors, each with

the same variance). The mapping of these errors to the

target (Fig. 7) results in a three-dimensional ellipsoid of

position errors, which is the "one-sigma ellipsoid." The

semiaxes are the respective standard deviations of the

position errors. As pointed out above, this ellipsoid can be

thought of as the locus of target errors that results from

a unit velocity error at the mid-course point tracing out

a sphere.

Let the differential corrections discussed above be

expressed in matrix form as
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MAPPING BY

I .-,L..... _ 8x,

_BB • T

SPHERE OF MIDCOURSE

VELOCITY ERRORS

ELLIPSOID OF TARGET

ERRORS

Fig. 7. The mapping of mid-course execution error

Now

such that

K

aB •T aB •T _B •T

a(b s a@_ ac:_

aB . R _B . R _B . R

aTF aTe. aTF

_,_ aO,_ aC:_

(45)

define a Cartesian coordinate system X1, X_,X3

8X_ = - (VhLCOS_s) 8Os

8C_

(46)

Then a new matrix F can be formed,

g _

m g

aB • T aB • T _B • T

aB • R aB • R aB • R

aTr aTv aT..._._

aX_ aX_ aX3

(47)

where

aB • T l aB • T

aX, V1,L aO_

aB.T -1 3B • T

af( 2 VhL COS (I973 a_) s

aB • T aB • T

_B • R 1 aB" R

aB.R -1 aB.R

aXz VhLCOS _s a@s

aB • R EB • R

a;(_ = 2VhL- aC:_

aTe 1 aTe

aX] VhL _S

.aT e _ -I aTe

aX2 VhLcos_s a@s

aTF aTr

aX:_ - 2VhL--aC_

(48)
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Let the spherical distribution of midcourse velocity

errors be described in the X1, X2, X3 system as

8_ 2 + 8:_ + 8_ = ._ (49)

where _ will be taken equal to 0.1 meters/sec. The

resultant one-sigma ellipsoid of target errors is described

by the quadratic form,

where

and

8M A -1 8M r = 1 (50)

A = cr_FF r = X22 Xz3

symmetric X3._

(51)

8M = (SB. T, 8B.R, 8Tv)

The elements of the A matrix are:

F±ID .T  1 ( B.Ty

+ 4C3\ DC3 /

r l (DB. T_ ('DB.R_ 1 (DB•T_

\-a-_.-./ + 4c_ \-_-/\ Dc_/j

_'13 _ 0.2

+

1 (DB. T_ (0TF_

4c_ \ _c. ) \ _c_/j

1 (OB. T_(DTF_
C:,cos_ % \_/\ _o,./

f l (OB" Ry

+ 4c:, \-TfS_/

C3cos 2_s \ DOs /

)k23 _ 0-2

+

1 (OB-R'_(OTv_ +

4c_ \ Dc_ ) \ ac_/j

1 (DB.R_[aTr'_

x:,_ = ._ Lc_ \a%/ + c. cos-_¢._\ ao_/ + 4c_ \ DCa] J

(52)

The quantities in the A matrix can be interpreted as

standard deviations (sigmas) and correlation coefficients

(rhos) according to

o,_ = (X_)_

_,, = (X_)_

_'12

)_za
p_r (h.,z k3:_)_

Then the A matrix becomes

(53)

symmetric

PRT fiR O'T PTF aFar

pRv_ _ (54)

It is often of interest when describing only miss com-

ponents to consider

_, = (.i + _)_ (55)

and to diagonalize the upper 2 >( 2 portion of the A (the

miss component elements) to get

A* = LAL r =

a_ 0 p_ a_ a_

symmetric a,_

(56)

where the matrix L is given by
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L

cos 0 sin 0 0

-sin 0 cos 0 0

0 o 1

(57)

The angle 0 is positive when turned counterclockwise

from the T axis, and has been chosen such that al _ a2.

This is accomplished by

0 : 2tan-' L(___e)(rr _

(58)

where 0 is in first quadrant if par is positive and 0 is in

second quadrant if par is negative. Notice that a3 -- _rp.

The two-dimensional error ellipse described by _,1, _r2,

and 0 is the projection of all points of the three-

dimensional ellipsoid of position errors (discussed in Sec-

tion IIE) onto the T-R plane, as shown in Fig. 8.

B-R

/
•"-- B.T
v

Fig. 8. Projection of three-dimensional error ellipsoid

on the T-R plane

E. Orbit Determination Accuracy

In this section the analytic model used for describing

orbit determination accuracy (tracking error) for inter-

planetary trajectories is discussed, and the factors upon

which the tracking error depends are reviewed. The dom-

inant error sources are defined for the easterly launchings

from Cape Canaveral using tracking coverage supplied

by NASA's Deep Space Instrumentation Facility (DSIF).

Probable generalization to other situations is suggested.

Finally, the method of describing target errors is pre-

sented along with all formulae relating the tracking
errors to the target error parameters chosen.

1. Method of Describing Orbit Determination Accuracy

As discussed in Section IID, the uncertainties in our

knowledge of an interplanetary trajectory are well de-

scribed in terms of the direction and magnitude of the

geocentric hyperbolic-excess velocity vector, VhL. Fig-

ure 9 defines the right-handed Cartesian coordinate sys-

tem we have adopted for describing uncertainties in Vhl,.

The X:_ axis is along VhL; the X1 axis is in the direction of

a positive differential change in asymptote declination

tI,_; and the Xz axis completes the system.

NORTH POLE

XI

\\ I/ -.jo,

VERNAL EQUINOX 'T'

Fig. 9. Orientation of the Xi Cartesian coordinate system
to describe uncertainties in the hyperbolic-excess

velocity vector V_L

Let X represent the vector of velocity errors in the Xi

system just described; X = (_X,, 8X_, 8X._)r, where T indi-

cates the transpose. The average of any function of X,

f(X), over an ensemble of randomly generated tracking

runs may assist in describing our statistical knowledge

of X based on tracking noise, station location, and physi-

cal constant uncertainties. The ensemble average is

usually written E[ (_) or as/_). When X has a Gaussian

(normal) probability density function, the distribution

can be describe_, completely by specifying E:K and

E [(X- X)(X- 3C)r], tile mean and covariance of X,

respectively.

When all parameters influencing our knowledge of

have been considered, EX should be zero and then the

description of our uncertainties in X can be adequately

given by Covar X, defined above. For convenience, the

symbol A_, for Covar X, is introduced.

A_=CovarX=E (3C-X) (X-X) T (59)
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Note that

/a_ = 8_1 _8i;_:¢2 8_28:_3_ (60)

is a 3 X 3 real symmetric matrix. The diagonal terms are

the variances of the three components, and the off-

diagonal terms measure the correlation between the three

components.

Before describing how A_ has been "mapped" into

target error uncertainties, a discussion is given of the

dependence of AR upon the relevant factors describing

near-Earth tracking as well as the typical errors assumed

in preparing the estimates given in this report.

2. Accuracy of Near-Earth Tracking

By expressing the accuracy of near-Earth tracking in
terms of X and its associated covariance A_, the depend-

ence upon almost all trajectory parameters has been

eliminated. The remaining relevant trajectory parameters
are listed in Table 1.

Table 1. Trajectory parameters influencing

tracking accuracy

1. Launch site

2. Launch azimuth _L .............. Depends on launch tlme.

3. Injection region ................. Depends on time in parking orbit;

short or long coast less than I

revolution is current practice.

4. Declination of VhL, _ ........... Depends on target position at

arrival date and injection

energy, C_.

5. Magnitude of Vhz, _ VhL --_ (C_} 't

Note the limited number of trajectory parameters on

which A_ depends. Table 2 summarizes the key tracking

station parameters which influence accuracy in the geo-

centric tracking phase.

The first three factors listed in Table 2 define the

tracking configuration, whereas the last three are station

performance factors. Usually, tracking accuracy studies

are carried out with the tracking configuration relatively

fixed, and the influence of the station performance factors
are determined.

The final source of tracking error is uncertainty in phys-
ical constants. The influence of GM-Earth errors is some-

what smaller than the above-mentioned errors and should

be reduced to negligible contribution in the next two

years. Sections IIC and IIIC describe how the uncertainty

in the astronomical unit affects the target error; this error

Table 2. Tracking station parameters influencing

tracking accuracy

1. Station locations .............. A spread of latitudes is very

desirable.

2. Total tracking time

3. Tracking data types ........... Range R, range rate _, and angles

are most commonly taken.

4. Delay in acquiring first data... Delay is measured from the injection

region as well as station acqui-

sition delays.

5. Tracking data accuracies ....... Expressed in terms of equlvatent

uncorrelated noise at a given

sampling rate.

6. Uncertainty in tracking ........ Important when high data accuracies

station locations are available. Longitude errors

usually are most important.

can be important for very long flights, but should also be

reduced to a negligible contribution in the next two years.

Errors in the target's mass cause minor variations in flight

time Tr and negligible effect on B. The last important

target error source currently recognized is the uncertainty

in the effect of the standard solar radiation pressure on

spacecraft trajectory. The source of uncertainty is that

effective reflecting area (largely solar panels) is not per-

fectly known. Techniques for the accurate measurement

of this quantity are currently under development. Our
studies show that unless this error is held below 5_ it will

be the dominant error source on many of our flights.
Sections IIC and IIIC describe the calculation of the

standard solar radiation pressure on a typical spacecraft

deriving electrical power from the Sun.

The tracking accuracies reported here are representa-

tive of those available from tracking with the DSiF
stations in South Africa, Australia, and the United States.

Launch azimuths between 90 and 114 deg east of north
were considered. Data accuracies of 0.02 m/sec in/_ and

0.05 deg in angle sampled every 10 minutes were

assumed; no range measurements were assumed. Station
location errors were assumed to be uncorrelated with

standard deviations of 0.001 deg in latitude, 0.0005 deg

in longitude, and 30 meters in radius. Each station was

allowed 10 minutes to acquire the spacecraft transponder,

and tracking was simulated in the first 24 hours so that at

least one pass was available to each station. The transfer

of transmitting assignment from one station to another

(simultaneous transmission was not allowed) followed a

pattern which has been found to be near-optimum.

The A_ matrix used in these calculations was assumed

to be independent of the trajectory parameters listed in

Table 1. This approximation is good for the range of

energies and asymptotic declinations considered to be
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most feasible. In the future these approximations will be

refined as necessary. The A_ used for orbit determination

accuracy in this report is given in Section IIIE. The target

accuracies calculated here are typical for any reasonable

multistation tracking configuration, with the data Wpes

and accuracies corresponding to this conservative repre-

sentation of DSIF capabilities.

3. Calculation 0f Target Errors

The representation of tracking accuracy in the geocen-

tric phase in terms of A_, the covariance of the V_,. in a

particular rectangular coordinate system, was developed
earlier in this section. In order to express the effect of

these uncertainties in VhL in terms of target error, two

steps must be performed. First, a set of coordinates M1 at

the target planet for expressing the errors (M, cannot
exceed 3 dimensions) must be chosen. (A convenient set

with desirable linearity properties is the T-R-S. system

defined previously.) The matrix U,, which maps X to the
desired M1, is then determined.

MI=U1X= 8B"

8S

(61)

The covariance of M, is given by

.at.a.4.,[4_

Covar [M]] = M,M 'r = U,A_U r = AM_ (62)

The determination of [71 for the coordinates chosen

follows the lines of Section IID. It is presumed that the

K-matrix is given, where

K

m m

_B" T _B" T _B" T

_¢bz _Oz _C3

_B "R _B "R _B "R

_a;s _@s _C:_

_TF aTr _T r

(45)

By postmultiplying K by

A

m

1

VhL

0

0

--1

2V_L

(63)

the F matrix is obtained.

F = KA (47)

The F matrix must now be adjusted to transform into the

T-R-S coordinates used for M, This transformation B

is simply

[ J1 0 0

B= 0 1 0 (64)

0 0 -Vhp

since 8S = --VhpSTL. Thus our [7, matrix is given by

U_ = B (KA) = BF (65)

Now the mapping given in Eq. (62) to obtain AM, is
applied. Since all of the coordinates of M, have the same

dimensions (length squared), the one-sigma ellipsoid de-

scribed by the quadratic form

8M, A_, 8M r = i (66)

has physical significance. The three principal axes of this

ellipsoid are the square roots of the 3-eigenvalues of

the AM, matrix. The formulas used are standard and are

not reproduced here. The projection of the three-

dimensional ellipsoid on to the T-R plane is an ellipse.

Its major and minor semiaxes and orientation of the

major axis are calculated by the same procedure used

in Section IID. It is often convenient to write AM, in an
alternate form:

[ 1Or_, pRTaTO'R Prsara_

AM, = PRraRar a_e pe_rnas (67)

It can be seen that AM, is completely described by at, qR,

aS, prs, pRs, prR, because of its symmetry.
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III. EXPLANATION OF TRAJECTORY TABLES

Tabular listings of pertinent quantities of the helio-

centric and planetocentric trajectories, differential cor-

rections, guidance, and orbit determination parameters

are given at 1-day launch date intervals and 2-day flight

time intervals over the selected launch period. The launch

period is selected to encompass the minimum energy

transfer dates obtained from Ref. 7 and 8. A summary

of the characteristics of these trajectories is given in
Ref. 7.

Each trajectory begins with a header giving launch

date, flight time (in days), and arrival date. All the helio-

centric transfer trajectories are calculated assuming launch
into the heliocentric orbit at 0 hours of the launch date

and arrival at 0 hours of the arrival date. Later, however,

when the launch-planet ascent trajectories are computed,

the actual launch times during the launch day for each

launch azimuth are given.

Each page lists four trajectories, each of which is

divided into five basic print groups: HELIOCENTRIC

CONIC, PLANETOCENTRIC CONIC, DIFFEREN-

TIAL CORRECTIONS, MID-COURSE EXECUTION

ACCURACY, and ORBIT DETERMINATION ACCU-

RACY. Each quantity is assigned an identifying alpha-

betic symbol of no more than three letters. The definitions

of the symbols and quantities they represent are given

below. All pertinent quantities are referenced to the

mean equinox and equator, or ecliptic, of launch date.

A. Heliocentric Conic Group

The HELIOCENTRIC CONIC group gives the char-

acteristics of the heliocentric transfer ellipse, such as the

position and velocity vectors at launch and arrival, some

orbital elements, and other quantities of engineering inter-

est. The printout array is as follows:

HELIOCENTRIC CONIC DISTANCE

RL LAL LOL VL GAL AZL HCA SMA ECC INC V1

RP LAP LOP VP GAP AZP TAL TAP RCA APO V2

RCGL GP ZAL ZAP ETSZAE ETEZAC ETCCLP

After the words HELIOCENTRIC CONIC, the helio-

centric arc DISTANCE traveled by the spacecraft from

launch to arrival is printed. The quantities are defined

as follows (all angles are in deg; distances are in millions

of km; speeds are in km/sec):

Line 1

RL, RL = IRe I

LAL, flL

LOL, Xc

VL, VL=- IVcl

GAL, FL

AZL, Xc

HCA, ge

SMA, a

the heliocentric radius of the launch

planet at 0 hours of the launch date.

the celestial latitude of the launch

planet at 0 hours of the launch date.

the celestial longitude of the launch

planet at 0 hours of the launch date.

the heliocentric speed of the probe at
0 hours of the launch date.

the path angle of the probe at 0 hours
of the launch date, i.e., the comple-

ment of the angle between the posi-

tion and velocity vectors, RL and VL,

defined by

RL "VL Tr rr
sin r L -- BL Vc -- 2- _ Pc _: "_

the azimuth angle of the probe at 0
hours of the launch date, i.e., the

angle, measured in a plane perpendic-
ular to the radius vector Re, between

the projection of the ecliptic north and

the projection of the velocity vector

VL on the plane perpendicular to RL,

defined by

VL" W _
cos XL = -- 0 L XL 1" 2_"

Vt. cos Fl_

(Rz, × Vc)" _

sin EL = ItlL × VLI

where _1 = (K' - RI. sin fl,_) see ilL,
where the superscript 1 denotes a unit

vector.

the heliocentric central angle, or angle

between the position vector RL, of the

launch planet at 0 hours of the launch

date and the position vector Rp, of the

target planet at 0 hours of the arrival

date. This angle is defined by Eq. (3)

and (4) and illustrated in Fig. 1.

the semimajor axis of the heliocentric

transfer ellipse.
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ECC, e

INC, i

vl, vl= lVll

Line 2

RP, Rp= [Rp[

LAP, tip

LOP, 2,p

vP, v, = Iv, t

GAP, r_

AZP, E_

TAL, VL

TAP, vp

RCA, Rca

APO, Ra

v2,v = IV l

Line 3

RC, R,.

the eccentricity of the heliocentric

transfer ellipse.

the inclination of the heliocentric

transfer ellipse.

the heliocentric speed of the launch

planet at 0 hours of the launch date.

the heliocentric radius of the target
planet at 0 hours of the arrival date.

the celestial latitude of the target

planet at 0 hours of the arrival date.

the celestial longitude of the target

planet at 0 hours of the arrival date.

the heliocentric speed of the probe at
0 hours of the arrival date.

the path angle of the probe at 0 hours
of the arrival date, defined the same

as F& except that Rp and Vp are sub-
stituted for RL and VL.

the azimuth angle of the probe at 0
hours of the arrival date, defined the

same as Y'L except that Rp and Vp are

substituted for RL and VL.

the true anomaly of the probe in the

heliocentric transfer ellipse at 0 hours
of the launch date.

the true anomaly of the probe in the

heliocentric transfer ellipse at 0 hours
of the arrival date.

the perihelion distance of the helio-

centric transfer ellipse. This distance

is printed even though the probe may

not transit perihelion.

the aphelion distance of the heliocen-

tric transfer ellipse. This distance is

printed even though the probe may

not transit aphelion.

the heliocentric speed of the target

planet at 0 hours of the arrival date.

the communication distance, or dis-

tance between the launch and target

planets at 0 hours of the arrival date.

GL, 7L the angle between the launch hyper-

bolic-excess velocity vector Vhz and its

projection on the orbital plane of the

launch planet, defined by

W t * VhL , 7]" _ 71"

sin "YL-- V_L - _ YL_: -2

where W1 is a unit normal to the

launch planet's orbital plane. This

angle is useful in describing the direc-

tion in which the probe leaves the

launch planet.

GP, _'I, the angle between the incoming

arrival hyperbolic-excess velocity vec-

tor Vhp, and its projection on the target

planet's orbital plane, defined by

W 2 • Vhp 7/" 7/"

sin )'p ,wp 2 -- "/p L _-ff

where Wz is a unit normal to the target

planet's orbital plane. This angle is

useful in determining whether the

probe is approaching from above or

below the target planet. If -/_is posi-
tive, the probe approaches from below

-if negative, from above.

ZAL, ._L the angle between the outgoing launch

asymptote (or hyperbolic-excess veloc-

ity vector) and the launch heliocentric

radius vector RL at launch time. This

is the Sun-launch-planet-probe angle

and is a good approximation to the

launch-planet-probe-Sun angle as the
probe leaves the launch planet. It is an

important quantity in the design of

attitude control systems which use the

Sun and launch planet as optical ref-

erences. The quantity _L is defined as
follows:

-- elCOS_L V_L Rz 0_L_=

The next six quantities, all angles, have the same gen-

eral definition. They are important in the design of the

near-target trajectory and are used in determining the
aiming point for interplanetary flyby trajectories. Con-

sider the target-centered geometry of Fig. 10.
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S

A

CENTER OF / _g

TARGET __

T_.q 8 "-

T

N B

R

Fig. 10. Generalized geometry for aiming point angles

In this diagram, the reference coordinate system is the

same target R, S, T sy_stem defined in Section IIC. A unit

vector Ns (subscript B for body) is directed from the tar-

get center to another celestial body. The angular quantity

._B is the angle subtended at the target center between

the incoming asymptote S and the target-celestial body
line N_. Thus

cos _'n = S • Nn -- Vh,, • Nn 0 "¢:_n _ rr
Vhp

since

Vh t_
S --

VT_p

The angle _B is the supplement of the angle between the T

direction and the projection of Ns on the R - T plane,

defined by

-R • NI_
sin _/n = " sin _n 0 L ,7,/" 2_-

-T-Ne

cos_/R-- sin_n

These quantities are computed for three celestial bodies:

the Sun (¢._ and _._), the Earth (._s and _/s), and the star

Canopus (__c and r/c). Thus,

ZAP, _._ (or _p) the Sun-target-probe angle. Actually,

this angle should be symbolized ZAS,
but, for historical reasons, is not. This

angle is useful in that it indicates the

direction of the probe's approach to

ETE, _/s

ZAC, _c

ETC, r/c

CLP, ,,,

the target. If _s < _/2, the probe

approaches from the target planet's

dark side. If _s > _r/2, it approaches

from the light side.

defined as above.

the Earth-target-probe angle. This

angle is useful in locating the Earth

as the probe approaches the target.

defined as above.

the Canopus-target-probe angle.

defined as above.

the angle between the projection of

the incoming asymptote S on the tar-

get planet's orbital plane and the

target-Sun line at arrival time, defined

by

cos o'p = -- R_ • Spr - rr/" o'p -t rr

sin % = -Sp_" (W z X R]_)

where Spr is the proiection of S on the

target's orbital plane given by

S - W_(S.W_)

S_r= Is - w_(s.w_)l

Recall that W: is the unit normal vec-

tor to the target's orbital plane. This

angle is illustrated in Fig. 11.

W 2

CENTER OF / S

TARGET__

-R fp

Fig. 11. Definition of _p and y_
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B. Planetocentric Conic Group

The second group, PLANETOCENTRIC CONIC,

gives the characteristics of primarily the Iaunch-p]anet

ascent trajectories, but also includes the hyperbolic-excess

vector at the target. Injection conditions are given for

three launch azimuths, assuming both short and long

parking orbits. As explained in Ref. 6, there may be two

launch times per day for each launch azimuth, resulting

in a short and long parking orbit. The injection condi-

tions for each set are given in geocentric space-fixed

spherical coordinates and, by assuming a 100-nm parking

orbit altitude and typical boost vehicle trajectory char-

acteristics, the longitude of injection is calculated, along

with the latitude and longitude of ignition of final burn

out of the parking orbit.

A special case may arise when the declination of the

outgoing asymptote of the escape hyperbola is greater

than the launch site latitude (Cape Canaveral). In this

case, owing to geometrical restrictions, it may not be

possible to fire in a symmetrical band of azimuths about

due east, as explained in Ref. 6. This band of restricted

azimuths may eliminate part or all of the selected launch

azimuths, 90, 100, and 110 deg. When this happens,

only those trajectories with permissible azimuths are

printed, in addition to the limiting azimuths, or the most

northerly and southerly azimuths, that are possible.

The ascent trajectory profile is as shown in Fig. 12. Its
characteristics are defined as follows:

*1,, the arc subtended at Earth's center during ascent

from launch into parking orbit.

tl the time from launch to parking-orbit injection.

_2 the arc subtended at Earth's center during final

burn out of the parking orbit, to injection.

t2 the time of finalburn.

ki the inverse parking orbital rate, equal to 1/$,..

v, the true anomaly in the hyperbolic orbit at

injection.

np the perifoca] distance of the escape hyperbola,

taken equal to the Earth-centered radius of the

parking orbit.

q,L the longitude of the launch site.

OL the latitude of the launch site.

The values of these quantities for all trajectories con-
tained herein are:

• , = 17 deg

tl = 500 sec

¢'2 = 8 deg

t2 = 100 see

ks = 14.689 sec/deg

vl = 3.7 deg

Rp = 6560 km

6L = 28.317 deg

8L = 279.457 deg

An inherent assumption here is that these quantities

are relatively invariant with injection energy. This is a

reasonable assumption and will affect the injection coordi-

nates only slightly.

INITIAL - FINAL BURNING

BURNING, COASTIN_./,.__'-'4G_--- _ INJECTION

/ LNCHER_ _

Fig. 12. Ascent trajectory profile

The print array for the PLANETOCENTRIC CONIC

group is:

C3 VHL DLA RAL RAD VEL PTH VHP DPA RAP ECC

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
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The quantities are defined as follows (all angles are in

deg; distances are in km; speeds are in km/sec, launch-

injection (L-I)time and parking orbit coast time (PO CST

TIM) are in sec; launch time and injection time are in

hr, min, and sec, GMT):

Line 1

C3, C._

VHL, VhL

DLA, Os

RAL, o_,

RAD,R = Ial

VEt, V -- IVl

PTH, p

RAP, 0._

ECC, e

the vis viva integral (Moulton),

or twice the total energy per unit

mass, expressed in km2/sec 2 and

defined by C3 = V2_.

the launch hyperbolic-excess

speed.

the declination of the outgoing

asymptote of the escape hyper-

bola defined in Eq. (18).

the right ascension of the out-

going asymptote of the escape

hyperbola defined in Eq. (18).

the launch-planet-centered injec-
tion radius.

the inertial injection speed.

the injection path angle defined

by

V,R 7r _r
sin F -- _ F -I

VR 2 2

the hyperbolic-excess speed at

the target.

the declination of the incoming

asymptote at the target. The ref-

erence coordinate system here is

vernal equinox, Earth equatorial,
mean of launch date

the right ascension of the incom-

ing asymptote at the target. Same

reference coordinates as for os,,.

the eccentricity of the escape

hyperbola.

Line 2

LNCH AZMTH, Z,.

LNCH TIME, TL

the launch azimuth measured in

a plane tangent to the surface of

the launch planet at the launch

site, positive east of true north.

the launch time. For the range of

launch azimuths given herein,

launch time may cross 0 hours,

L-I TIME, tLl

INJ LAT,

INJ LONG, 0

INJ RT ASC, O

INJ AZMTH, z

INJ TIME, TI

PO CST TIM, tc

INJ 2 LAT, 4,_

INJ 2 LONG, 0:

or midnight. In this case, the

launch date may be advanced to

the following day for times after

midnight, or it may be retarded

to the previous day for times

before midnight, whichever the
reader wishes.

the launch-to-injection time.

the injection latitude (or declina-

tion or).

the injection longitude, measured

positive east of Greenwich, 0--_
0 _2rr.

the injection right ascension.

the injection azimuth, or angle

between the projection of the

velocity vector V, on the local

horizontal plane and the projec-

tion of true north on this plane,

measured positive east of true
north.

the injection time. The same

comment applies to this quantity

regarding launch date as applied
to the launch time. However,
both times must be consistent.

For example, if launch time is

on the previous day, injection

time may fall on the launch date

shown, or it may be on the fol-

lowing day.

the coast time in the parking

orbit, in see.

the latitude of the start of final

burn out of the parking orbit.

the longitude of the start of final

burn out of the parking orbit,

O_G_2r,.

The quantities T,, R, o, O, V, F, Z form a consistent set

of injection conditions; i.e., they are the time and the

space-fixed spherical coordinates which can be used to

initialize an integrating trajectory program.

C. Differenfial Corrections Group

The DIFFERENTIAL CORRECTIONS group is com-

prised of sixteen error coefficients relating variations in

XXV



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 2, I965-66)

injection energy C_, declination a_s, and right ascension

Os, of the outgoing asymptote of the escape hyperbola,

the astronomical unit, and solar radiation pressure to

variations in the miss components B" T, B" R, and the

flight time. These coefficients are very useful in gaging

the error sensitivity of an interplanetary trajectory. The

printout array for this group is as follows:

DIFFERENTIAL CORRECTIONS

TDE TRA TC3 BAU

RDE RRA RC3 FAU

FDE FRA FC3 BSP

BDE BRA BC3 FSP

The symbols are defined as follows:

Line I

_B "T
TDE,

?B "T
TRA,

_B" T

TC3, _C3

-- the partial derivative of the T component

of the impact parameter B, with respect

to the declination of the launch escape

asymptote _, in megakilometers/deg.

-- the partial derivative of the T component

of the impact parameter B, with respect

to the right ascension of the launch escape

asymptote os, in megakilometers/deg.

-- the partial derivative of the T component

of the impact parameter B, with respect

to the injection energy C3, in megakilom-
eters/km2/sec z.

the partial derivative of the magnitude

of the impact parameter B, with respect
to the astronomical unit-to-kilometer con-

version factor. This derivative is dimen-

sionless and indicates the target miss

caused by an uncertainty in the value of
the astronomical unit.

Line 2

_B "R
RDE,

34,s

_B" RRRA,

-- the partial derivative of the R component

of the impact parameter B, with respect

to the declination of the launch escape

asymptote _s, in megakilometers/deg.

the partial derivative of the R component

of the impact parameter B, with respect

to the right ascension of the launch

_B-R
RC3,

_C3

Line 3

_T____ZrFDE,

_Tr
FRA,

_T_.____FC3,
_C_

BSP, AB,p

Line 4

_B
BDE,

_B
BRA, --

_B
BC3,

_C3

FSP, ATF,p

escape asymptote ®s, in megakilom-

eters/deg.

-- the partial derivative of the R component

of the impact parameter B, with respect

to the injection energy, C3, in megakilom-
eters/km2/sec 2.

the partial derivative of the flight time

TF, with respect to the astronomical unit-
to-kilometer conversion factor. This deriv-

ative has dimensions of sec/km and

indicates the error in flight time caused

by an uncertainty in the value of the
astronomical unit.

the partial derivative of flight time T_,,

with respect to the declination of the

launch escape asymptote _, in days/deg.

the partial derivative of flight time Tr,

with respect to the right ascension of the

launch escape asymptote os, in days/deg.

the partial derivative of flight time T_,

with respect to the injection energy C2,
in days/km2/sec 2.

the target miss (in km) caused by solar

radiation pressure acting on a 300-kg

spacecraft having an effective perfectly

reflecting area of 3.6 square meters.

the partial derivative of the magnitude

of the impact parameter B, with respect

to the declination of the launch escape

asymptote _s, in megakilometers/deg.

the partial derivative of the magnitude

of the impact parameter B, with respect

to the right ascension of the launch

escape asymptote os, in megakilometers/
deg.

the partial derivative of the magnitude

of the impact parameter B, with respect

to the injection energy C3, in megakilom-
eters/km2/secL

the flight time error (in sec) caused by

solar radiation pressure acting on a

300-kg spacecraft having an effective per-

fectly reflecting area of 3.6 square meters.
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D. Mid-Course Execution Accuracy Group

The MID-COURSE EXECUTION ACCURACY group

gives the parameters of the "one-sigma" three-dimensional

ellipsoid of target errors, resulting from a spherically

distributed mid-course guidance execution error with

a_, equal to 0.1 m/sec (see Eq. 49). It is assumed here that

a single mid-course guidance maneuver is applied dur-

ing the time the spacecraft is essentially traveling radially

outward from the launch planet. This time is approxi-

mately from several hours to several days after launch

and is a practical period in which to perform a mid-course

maneuver. These quantities are quoted in the useful R,

S, T coordinate system discussed above.

The print array for this group is:

MID-COURSE EXECUTION ACCURACY

SGT SGR SG3

RRT RRF RTF

SGB R23 R13

SG1 SG2 THA

The quantities are defined as follows:

Line 1

SGT, _r

SGR, _R

SC3, a:,

the standard deviation of position errors

along the T axis, in km.

the standard deviation of position errors

along the R axis, in km.

the standard deviation of flight time errors,
in sec.

Line 2

RRT, pnr

RRF, pRr

RTF, OfF

the linear correlation coefficient relating

position errors in the R and T directions

(dimensionless).

the linear correlation coefficient relating

position errors in the R direction and flight-

time errors (dimensionless).

the linear correlation coefficient relating

position errors in the T direction and flight-

time errors (dimensionless).

Line 3

SGB, a8 the square root of the sum of the squares of
_ and ,rr.

R23, p2_

R13, p_3

the linear correlation coefficient of as and

-3 (= -r). The same remarks apply to this

number as to pl3, except that the _r2 direc-

tion replaces the ,r_ direction.

the linear correlation coefficient relating

_ and _3 (= err). This number statistically

relates position errors in the ,_ direction to

flight time errors. If p,:_ = 1, then a position

error in the or, direction will always be

accompanied by a flight-time error which

is linearly related to that position error;

p,3 is dimensionless.

Line 4

SG1, cr_

SG2, _=

THA, 0

the semimajor axis of the error ellipse

formed by projecting the three-dimensional
error ellipsoid onto the T-R plane (Fig. 8),
in km.

the semiminor axis of this error ellipse (Fig.

8), in km.

the angle between the T axis and the direc-

tion of the _, axis, measured in the T-R

plane as shown in Fig. 8, in deg.

E. Orbit Determination Accuracy Group

The ORBIT DETERMINATION ACCURACY group

is comprised of 12 numbers which describe the uncer-

tainty in target coordinates due to tracking errors

described in Section IIE. The printout array for this

group is as follows:

ORBIT DETERMINATION ACCURACY

ST SR SS

CRT CRS CST

LSA MSA SSA

EL1 EL2 ALF

The first two lines describe the covariance of M, by the

method described in Section IIE (Eq. 67):

sa_ or e

SS_ orS

the standard deviation of errors in the

coordinate B" T, in kin.

the standard deviation of errors in the

coordinate B • R, in km.

the standard deviation of errors in S,
in km.
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Line 2

CRT, pRr the linear correlation coefficient relating
errors in B" R to errors in B" T, dimen-
sionless.

the linear correlation coefficient relating

errors in B • R to errors in S, dimensionless.

the linear correlation coefficient relating

errors in B' T to errors in S, dimensionless.

The third line contains the three semiaxes of the one-

sigma position ellipsoid described by M1A -1M r = 1.

the largest semiaxis of the position ellip-

soid, in km. (_ .... is the largest eigenvalue

of AM_, it/km2.)

MSA, _ the middle semiaxis of the position ellip-

soid, in km. (emia is the second-largest, or

middle, eigenvalue of AM1, in km2.)

SSA, _ the smallest semiaxis of the position ellip-

soid, in km. (_,,_, is the smallest eigenvalue

of AM,, in km2.)

The fourth line describes the proiection of the above

position ellipsoid on the T-R plane. This projection is an

ellipse with major and minor semiaxes and orientation as
described below:

Line 4

EL1 the maior semiaxis of the target error

ellipsoid projected onto the T-R plane, in
km.

EL2 the minor semiaxis of the target error

ellipsoid projected onto the T-R plane, in
km.

ALF, a the angle measured counterclockwise from

the T-axis to the major semiaxis direction,

in deg (0 _ a _ 180 deg).

The A_ matrix used in generating the results for this
report is

(100  0o0 o:'_- 0 9×101° 0
0 ') .09 × 10 -1°

In all cases LSA > > SSA, so that the information con-

tained in lines 3 and 4 of the printout is very useful

in visualizing the error ellipsoid. The general shape

of the ellipsoid is a thin elliptical "pancake." When

MSA < < LSA, the "pancake" degenerates to approach

a pencil shape. By inspecting the "shadow" of the pancake

or pencil shape on the T-R plane, its orientation may be
visualized.

If it is desired to estimate the flight time T_-, this can

easily be done by the relation

1
(7 F _ -- O- S

V;_p

The correlation coefficients between Tr and B'T are

those given by CST; those between T_, and B-R are

given by CRS.

IV. CONSTANTS

Constants used in trajectory calculations at the Jet

Propulsion Laboratory are given in Ref. 9. For purposes
of ready reference those constants used in the calcula-

tions contained herein are given below.

Gravitational Constants

1. Sun

GMs = 2.959122083 × 10 4 au3/day2

2. Earth

GM_ = 3.986032 × 105 km_/sec _

Astronomical Unit-to-Kilometer Conversion
Factor

1 au = 149.599 × 10 _;km

Earth's Rotation Rate

_ = 4.1780742 × 10 -a deg/sec
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Erratum

On page 2116 (launch date, December 30, 1965), flight time 122 has been omitted.

This orbit has a central angle of 180 deg and an indeterminate inclination.
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Earth-Venus Trajectories, 1965-66

Launch date interval: November 29, 1965, to January 7, 1966

This data presentation has been photographically reproduced (enlarged I0_

times) from microfilm generated by computer magnetic tape.
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES q VOL 2 1965-66,

LAUNCH DATE "NOV 29 1965 FLIGHT TIME 70.00 ARR1vAL CAT[ F[8 ? J966

HELIOCENTRIC CONIC

RL ]4T.S_ LAL ,00

RP IOT.50 LAP 3.16

Re 43.fl38 GL 16.40

PLAN[TOCENTR|¢ CONIC

C3 16.$30 VHL 5.131

LNCH AZMTH LNCM TIME

90.00 3 41 ZI

90.00 J5 19 1

IOO.OO 5 2 3

100.00 16 41 O

tIO.O0 6 8 50

110.00 IT 50 4_

01FFER£NTIAL CCI_RECTION$

TOE -.1530 TRA -.5089 TC3 .3754 BAU .]446

RO[ -.32|2 RRA .0928 RC3 -.1665 FAU .02906

r0£ .3573 FRA .0638 FC3 -.9554 BSP 2106

80[ .4069 6RA .5123 Be3 .4J07 FSP -223

01STANCE 176.580

LOL 66.5? VL 25.657 GAL -5.1? AZL 86.7? He4 78;32 SNA 112.42 ECC .22098 INC 3.2253 vl 30.J94

LOP 144.6/ VP 36.592 GAP -14.97 AZP 89.55 TAL |94.24 TAP 272.56 RC4 85.60 APO J49.14 V2 35.257

GP "Z.I9 ZAL 115.36 ZAP Z.27 [TS 74.10 ZAE 152.]1 ETE 331.81 ZAC 60.64 ETC 16].04 CLP -.ST

OLA -|.32 RAL 310.07 RAO 6568.1 VEL 12.153 PTH 2.16 VHP 9.5]9 0P4 -16.47 RAP 326.43 ECC ].4333

L-! TIME INJ LAT |NJ LONG |NJ RT 48C INJ AZNTH INJ TIME PO CST TIN |NJ E LA T INJ 2 LONG

2136.69 -20.15 43.01 175.55 110.53 4 IB 40 1638.7 -17.20 35.58

4967.90 2Z.06 2|7.46 176.29 71.79 J6 4| 49 4367.9 19.37 209.84

1976.36 -2J.Z? 23.41 I25.07 JJ1.52 5 35 2 1376.4 -18.16 16.00

4703.46 25.20 J97.61 175.87 70.60 17 59 23 4103.5 20.34 ]69.98

1769.33 -24.27 6.15 175,68 1J4.85 6 58 19 1169.3 -20.?J 358.8J

4485.26 26.24 179.76 174.58 67.27 J9 5 26 3885.5 22,95 ]72.16

HID-COURSE EXECUTION ACCURACY OR61T _[TERNINATION ACCURACY

$GT ?42.5 $GR 410.5 SG3 9J.8 ST 350.2 SR 560.0 SS 329.8

RRT -.0768 RRF .0783 RTF -.6690 CRT .6072 CRS .9839 CST .8899

$68 648.4 R23 -.0024 RI3 .6695 L54 566.5 N$A 154.4 SS4 19.T

$61 ?43.4 $C2 408.B THA 176.51 ELI 464.6 EL2 J5].0 4IF 48.06

LAUNCH DATE NOV 29 1965 FLIGHT TIME ?2.00 ARRIVAL CATE FEB 9 1966

HELIOCENTRIC CONIC

RL 147.56 LAL '00

RP J07.51 LAP 3.22

RC 44.633 GL 17.36

PLAN[TO_[NTRJC CONIC

C3 °24.465 VHL 4.946

INCH AZNTH LNCH TIMe

90.00 3 30 19

90.00 13 15 57

100.00 4 51 I£

10(3.00 J6 57 41

110.00 3 56 3?

110.00 I? 46 49

O|FFER£NYIAL CORR£CYfON$

TO[ ".Z561 TRA -.4635 TC5 .43_6 8AU .1546

RO[ -.3013 RRA .0643 RC5 -.18_2 FAU .05J5J

FOE .3966 FRA .0573 FC3-1.1149 BSP 2211

BO[ .4013 6RA .4927 8C3 .4226 FSP -256

DISTANCE 185.379

LO(. 66.57 VL 26.102 GAL -5.20 AZL 86.74 HCA 61.51 SMA lj6.76 [CC -25792 INC 5.2591 V| 30.194

LOP I48.13 VP 36.762 GAP -I5.94 AZP 69.52 TAL 195._7 TAP 276.95 RCA 88.13 APO 149.39 v2 35.249

GP -2.55 ZAL |14.80 ZAP 5.60 ETS 39.10 ZA£ 150.74 _TE 333.24 ZAC 61.70 ETC 16J.25 CLP -2.75

OLA -.64 RAL _06,30 RAO 6568.0 VEL 12.077 PTH 2.16 VHP 8.946 DPA -18.26 RAP 529.54 ECC |,4026

L-_ TJM[ INJ LAT JNJ LONG |NJ RT ASC _NJ AZMTM INJ T/M£ PO CST TIN INJ 2 LAT INJ 2 LONG

2232.24 -20.JI 42.92 I72.66 110.36 4 7 36 1657.2 -J?.J6 35.49

4933.10 21.30 215.21 175.11 70.89 16 38 I0 4553.1 18.30 20?.66

1976.11 -21.2I 25.27 172.22 111.57 5 24 12 1376.J -16.09 15.86

4669.46 22.4I 195.39 I72.68 69.68 J? 55 30 4069.5 19.44 167.86

J265.27 -24.J5 5.90 170.85 114.96 6 28 2 1165.3 -20.58 356.5?

4453.06 25.38 177.66 I71.37 66.29 I9 ! 2 3853.J 21.95 120.18

MID-COURSE EXECUTION ACCURACY _SIT DET_RNJNATION ACCURACY

$GT 169.1 SGR 411.2 SG3 105.4 ST 343.6 SR 551.2 $S 556.4

RRT -.0840 RRF .0820 RTF -.7065 CRT .6264 CR$ .9684 CST .8911

SGB 872.1 225 -.0043 RJ3 .7069 LSA 590.8 H$4 152.1 $SA 70.6

SG| 770.1 562 409.1 THA I76.42 ELl 473.6 EL2 145.9 ALF 46.35

LAUNCH 0ATE NOV 29 1965 FL|6HT TIME 74,00 ARRIVAL 0ATE F[6 11 J966

H[LIOCENTR[C CONIC

RL 147._6 LAL .DO

RP 10T.52 LAP 3.28

RC 45.858 GL 18.33

PLANE TO_ENTRZC CONIC

C3 22.915 VHL 4.787

LNCH 4ZHTH LNCH TIME

90.00 5 19 26

90.00 18 12 38

I00.00 4 40 3?

100.00 16 34 8

110.O0 5 48 31

Z|O.OO 17 42 43

DIFFERENTIAL C(_RR[CTION8

TOE -.2636 TRA -.4619 TC3 .4969 8AU .1641

ROE -.2942 RRA .0761RC5 -.1999 FAU .03430

FOE .4420 FRA .025_ rC3-1.29$_ _SP 2310

8OE .3950 8R4 .4681 6C3 .5356 FSP -295

LAUNCH 0ATE NOv 29 1965

01STANCE 192.|80

LOL 66.5? VL 26,325 GAL -5.25 AZL 86.71HCA 84.62 SMA 120.0J ECC .24616 INC 3.2924 V! 30.194

LOP 151.58 VP 36,916 GAP -12.96 AZP 89.70 TAL 196.56 TAP 281.57 RCA 90.47 APO ]49.56 V2 35.244

GP -2.49 ZAL 116.23 ZAP 5.57 ET5 25.50 2AE 149.56 [TE 554.58 ZAC 6Z.TJ ETC J61.43 CLP -4.98

0LA -.55 RAL 506.52 RAO 6562.9 V[L 12.012 PTH 2.14 VHP 8.402 DPA -16.02 RAP 510.60 EC( J.3T?J

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN _NJ 2 LAT INJ 2 LONG

223?.06 -20,1l 42._1 I69.93 IlO.3? 5 56 45 163?.J -17.|_ 35.48

4801.21 20.58 213.16 I20.09 ?0.1I 16 34 20 4301.3 17.68 205,68

1975.16 -21.19 23,21 169.48 111,60 S 15 35 1575.2 o18.07 15,80

4636.40 21.66 195.59 169.66 68.88 I? 51 26 4038.4 18.60 185.94

1762.63 -24.07 5.73 I66.14 I15.03 6 17 54 1162.6 -20.50 358.4I

4423.70 24.56 175.77 168.33 65.44 18 56 27 3823.7 21.04 168.39

MID-COURSE _XECUT_ON ACCURACY C_8|T OETERMIN4 TION 4¢CURACY

5GT 794.7 SGR 410.9 SG3 116,6 ST 356.? 5R 353.2 88 385.1

RRT -.0_28 RRF .0973 RTF -.7221 CRT .8450 CR$ .9918 CST .8930

SG8 864.6 R23 -.0062 R13 .7227 LS_ 614.3 N$4 149.9 SSA 21.5

SGI 795.9 SG2 408.5 THA 176.27 ELl 482.1 EL2 139.7 ALF 44.67
i

FLIGHT TIME 76.00 % ARRIVAL DATE FEB 13 1966

HELIOCENTRIC CONIC

RL 147.56 LAL .OO

RP 102.54 LAP 3.32

RE 47.Z02 GL 19.23

PLAN(T(X'ENTRIC CONIC

C3 71.632 VHL 4.65|

LNCH AZHTH LNCH TJH'[

90.00 3 8 49

90.00 IS 9 IJ

100.00 4 30 14

100.00 16 30 27

110.00 3 38 36

110.00 17 36 3_

OZFF[RENTZAL '_RECTION$

TO( -.Z692 TRA -.4362 TC3 .5376 BAU .17_0

ROE -.ZSI? RRA .O662 RC3 _.2164 FAU ,03248

rO£ .4943 FRA -.0114 FC3-1.5001 8SP 2407

BO[ .389T BRA .4434 Be3 .5961 FSP -339

DISTANCE 196.978

LOL 66.57 VL 26.526 GAL -5.50 AZL 66.6? HCA 86.06 SH4 121,18 [CO .23561 INC 3.3252 vJ 30.194

LOP I54.63 VP 37.055 GAP -12.02 AZP 89.89 TAL 197.?? TAP 265.63 RCA 92.63 APO 149.73 V2 35.239

GP -2.66 2AL 112.64 ZAP 7.77 [T$ 18.81 2AE 148.2I ETE 335.30 ZAC 65.65 [TC 161.58 CLP -7.30

OLA .16 RAL 304.76 RAO 6567.9 V_L |1.959 PTH 2.13 VHP 7.68_ OPA -17.95 RAP 331.56 ECC 1.3560

L-! TIME INJ LAT INJ LONG INJ RT A$C INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ _ LONG

2236.07 -20.J5 42.9? 167.55 110.54 3 46 ? 1638.1 -J?.I8 35.54

4872.34 19,_ 211,31 ]6?.25 69.43 16 30 23 42?2.3 16.92 203.90

1975.45 -2J.J_ 23.23 166.90 1JI.59 5 3 9 1375.5 -J8.07 15.82

46J0.J9 ,20.96 19J.f19 166.82 68,19 J7 47 J7 4010.2 I?.61 164.21

J76J.3J -24.04 5.64 ]65.57 JI5.07 6 6 0 JJ61.3 -20.46 358.33

4397.10 25.60 174.06 J65.46 64.70 18 51 46 5797.1 20.19 166.T9

NIO-COUR$[ EXECUTION ACCURACY ORBIT D_TERHIN4 TION ACCURACY

SGT 616.8 SGR 409.9 SG3 J31.5 ST 369.4 SR 348.0 SS 4J5.9

RRT -,I032 RRF .1096 RTF -,7365 CRT .8628 OR5 .9942 CST .6955

5GB 915.6 223 -.0086 R13 .7372 LSA 636.9 MSA 147.9 SS4 22.3

SGJ 620.2 SGZ 40?.0 THA J76.07 ELI 469.9 EL2 132.7 ALr 43.02

J521



JPL TM 33-99 EARTH--VENUS TRAJECTORIES ( VOL 2. 1965-66,

LAUNCH DATE NOV 29 J965 FLIGHT TIME ?8.00 ARRIVAL DATE rE6 13 1966

HELIOCENTRIC CONIC

RL I47.36 LAL .00

RP 107.55 LAP 3.36

RC 48.656 GL ZO.O8

PLANETOCENTRIC CONIC

C3 Z0.574 VNL 4,536

LNCN &ZMTH LNCH TIME L-I TIME fNJ LAT IN] LONG IN] RT ASC |NJ AZMTH IN] TIME

90.00 ? 56 32 2240.|7 -20.|B 43,11 I64.90 110.29 3 35 53

90.00 15 5 40 4846.I4 19,26 209,65 I64,61 68.64 J6 26 27

100.00 i 20 IO 1976.81 -21.23 23.32 164.47 111.55 4 53 7

100.00 J6 26 44 4_84.67 20.3I 189.98 164.|6 67.58 12 A3 9

IIO.O0 3 29 4 J?61.Z! -24.03 5,64 I63,I6 115.07 5 58 25

1IO.00 1? 34 19 4373.I0 23,09 172.52 I62.82 64.07 18 47 I2

0IFFERENT|AL CORRECTIONS N/0-COURSE EXECUTION ACCURACY

TOE -.27_3 TRA -,4J48 TC3 ,6153 eAU .J809 SGT 840o8 SGR 408.1 $G3 I48.6

ROE -.Z697 RRA .0606 RC3 -.2322 FAU .04|I! RRT -.1150 RRF .|240 _TF -.7490

FOE .5552 FRA -.0549 FC3-1.7300 BSP 2490 5G8 934,6 R23 -.OIZO R13 .7A99

BO£ .38fl4 8RA .4192 gO3 .6528 FSP -389 5GJ 842.5 $G2 404.5 THA J75.85

LAUNCH OATE NOV Z9 1965 FLIGHT TINtE 80.00

DISTANCE ZD5.769

LOL 66.57 VL 26.?0? GAL -5.35 AZL 86.64 MC4 91.3I SNA 122.25 ECC .22620 INC 3.3579 vl 30,I94

LOP |57.88 VP 37.I29 GAP -JJ.13 AZP 90,08 TAL 199.D0 TAP 290.31 RCA 94.63 APO 149.91 VZ 35.Z34

GP -2.65 ZAL 1J9.02 ZAP I0.1J ETS J5.18 ZAE 147.29 _TE 336.00 ZAC 64.51 ETC 16J.?O CLP -9.TO

DLA .61 RAL 303.03 RAD 6567.8 VEL 11.914 PTH 2.12 VHP 7,398 DPA -12.63 RAP 332,48 ECC 1.3386

PO CST TIN |NJ 2 LAT INJ ? LONG

J640.2 -17.24 35,67

42A6,| 16.22 202.30

J376.9 -18.IJ 1_.91

3984,? 17.09 1_2.66

I161.2 -20.4fl 358.32

3273.1 I9.41 165.36

ORBIT 0ETERMINATION ACCURACY

ST 382.0 SR 341.5 55 449.4

CRT .8796 CR5 .9956 CST .8986

LSA 665.3 MSA |46.4 6SA 2Z.9

ELI 496.9 EL2 1_4.9 ALF 41.37

ARRJVAL DATE FEB 17 |966

HELIOCENTRIC CONIC

RL |47.56 LAL ,00

RP 107.57 LAP 3.38

RC 30.208 GL 20.88

PLAN_TOCENTRIC CONIC

C3 19.703 VHL 4.439

LNCH AZMTH LNCH T_H_

90.00 2 48 42

90.00 15 2 14

IO0.O0 A IO 31

IO0.O0 16 23 5

JlO.O0 5 J9 53

liD.D0 17 30 13

DIFFERENTIAL CORR6CTIONS

TOE -.2607 TRA -.3916 TC3 .6694 8AU .|88J

ROE -.2580 RRA .O_32 RC3 -,2488 FAU .04527

FOE .6254 FRA -.I05B FC3-1.9891 8SP 2572

BDE .3813 8RA .3952 Be3 .7142 F$P -448

DISTANCE 212.549

LOL 66.57 VL 26.870 GAL -5.41 AZL 86.61HCA 94.55 SHA 123.25 ECC .21784 INC 3.3907 V! 30.J94

LOP |61.12 VP 37.291 GAP -I0.27 AZP 90.27 TAL 200.24 TAP E94,76 RCA 96.40 APO |50.09 VZ 35.2Z7

GP -3.07 ZAL |20.34 ZAP 12.58 ETS 12.89 ZAE 146,62 ETE 336.50 ZAC 65.28 ETC 16|,T8 CLP -I2.ZD

DLA 1.05 RAL 30|.36 RAD 6567.8 VEL II.BTB PTH _2.1| VHP 6.935 DPA -J7.28 RAP 333.29 ECC 1.3243

L-I _IME XNJ LAT INJ LONG INJ RT AS( INjA__M'rH INJ TIM£ PO CST TIM INJ 2 LAT JNJ Z LONG

2243.2? -20.25 43.31 162.64 I10,22 3 26 5 1643.3 -12.32 35.86

4822.4? 18.68 208,16 162,16 68.32 16 22 36 A222,5 15.52 200.86

I979.33 -2J.29 23.47 162.22 IJ1.49 4 43 31 1379.3 -18.18 I6.06

456|.65 |9.70 188.53 161.71 67.05 J? 39 ? 3961.6 16.42 IBl,27

J762.22 -24.06 5.70 160.93 115.05 5 49 15 IJ62.2 -20,49 35B.38

4351.52 22.44 J71.23 |60.36 63.51 J8 42 44 3751.5 I8.70 16A.O9

MID-COURSE EXECUTION ACCURACY ORBIT DE TERNINATION ACCURACY

$GT 860.3 SGR 405.5 $G3 168,2 57 393.2 $R 333.7 55 A85.3

RRT -.1300 RRF .I41? RTF -.7602 CRT ._948 CRS .9963 CST .9018

SG8 951,1 R23 -.0156 RI3 .76J3 LSA 692.7 MSA 145.5 55A 23_4

SGI 862.4 5G2 401,J THA 175.52 ELI 502.4 EL_ 116.6 ALF 39.78

LAUNCH 0ATE NOV 29 1965

HELIOCENTRIC CONIC

RL I4T.56 LAL .00

RP ]07.60 LAP 3.39

RC 31.850 GL 21.62

PLANETOCENTRIC CONIC

C3 18.995 VHL 4.358

LNCH ATMTH LNCH TIME

90.00 2 39 20

90.00 14 58 57

I00.00 4 I 21

100.00 16 19 37

IlO,OO 5 II 9

IlO.00 IT 26 18

OIFrERENTIAL CORRECTIONS

TOE -.2858 TRA -.3695 TC3 .7165 BAU .1940

RDE -.2464 RRA .046| RC3 -,2648 FAU .05000

FOE .7071FRA -.J647 FC3-2.2788 85P 2635

BOE .3273 BRA .3724 BC3 .7639 FSP -515

LAUNCH DATE NOV 29 I965

FLIGHT TIME 82.00 ARRIVAL 0ATE FEB 19 1966

DISTANCE ZJ9,317

LOL 66.5? VL 27,0J6 GAL -_.47 AZL 86.58 HCA 97.79 SMA 124.15 ECC .21044 INC 3.4Z38 Vl 30.194

LOP 164.37 vP 37.389 GAP -9.45 AZP 90.46 TAL 20|.45 TAP 299,24 RCA 98,03 APO 130.28 v2 35.220

GP -3,32 Z4L 121.58 ZAP 15.15 ETS 11.34 ZAE J46.J9 ETE 336.80 ZAC 65.94 ETC J6J.83 CLP -14.8?

DLA 1.46 RAL 299.78 RAO 6567.8 VEL 11.848 PTH Z.JD VHP 6.499 DPA -12.80 RAP 333.99 ECC 1.3126

L-I TIME IN] LAT IN] LONG IN] RT A$C IN] AZMTH IN] TIME PO CST TIM IN] 2 LAT IN] ? LONG

2247.28 -20._5 43.56 160.57 IlO.13 3 16 47 1647.3 -I7.42 36.11

4801.08 16.I3 206.83 159.91 67.87 16 18 56 4201.I 14.97 199.57

1982.72 -21.37 23,69 160.15 Ill.4I 4 34 24 1382.7 -JB.28 16.27

4340,88 19.14 I87.24 159.46 66.59 17 35 I? 3940.9 15.81 JBO.D3

1764.25 -24.12 5.83 158.88 114.99 5 40 33 1164,3 -_0.55 358.5|

4332.11 21.85 170,04 158.10 63.03 18 38 30 3732.1 18.06 162.96

MID-COURSE EXECUTION ACCURACY ORgIT CETERM[NATION ACCURACY

$GT 876.0 SGR 402.3 5G3 190.4 ST A03.5 SR 324.5 SS 524.3

RRT -.|473 RRF .1626 RTF -.7690 CRT .9OBa CRS .9963 CST .9049

SGB 964.0 R23 -.0_04 RI3 ,7704 LSA 722.0 MSA 145.4 SSA 23.6

5GI 878.5 5G2 396.8 _HA 175.14 ELI 506.3 EL2 108,1 ALF 38.20

HELIOCENTRIC CONIC

RL 147.36 LAL ,OO LOL 66,57 VL 27.1A7 GAL

RP 107.62 LAP 3,39 LOP I67.62 VP 37.477 GAP

RC 53,572 GL 22,32 G_ -3._9 ZAL 1_.24 ZAP

PLANETC_ENTRIC CONIC

FLIGHT TIME 84.00 ARRIVAL DATE FEB ZJ 1966

0ISTANCE 226.067

-5.52 AZL 86.54 HCA 101.03 SMA 124.98 ECC .20393 INC 3.4574 V] 30.194

-8,67 AZP @0.66 TAL 202.63 TAP 303,66 RCA 99.49 APO I50.42 V2 35.212

17,93 ET$ IO.2Z ZAE 146.02 ETE 336.90 ZAC 66.49 ETC J61.83 CLP -17.57

C3 18.A|7 VHL 4.Z910kA 1,8_ RAL 298.29 RAO 6567.7 VEL 1/.824 PTH 2.09 VHP 6.087 OPA -17.89 RAP 534.57 ECC 1.303J

LNCH AZNTH LNCH TIME L-I TIM_ INJ LAT INJ LONG INJ RT ASC INJ AZMTH IN] TIME

90.00 2 30 30 2252.12 -20.46 43.87 158.68 IlO.Ol 3 8 2

90.00 14 55 54 4781.?Z 17.63 205.62 157,86 67.48 16 15 35

IOO.O0 3 5Z 42 1986.98 -21.48 _.96 158.27 111.30 4 25 49

100.00 |6 |6 23 4522.J0 18,63 188.O8 157.di 68.19 I? 3| 45

110.00 5 2 55 1767.20 o24.ZJ 6.0Z 157.01 114.91 5 32 22

IIO,OD l? 22 39 43|4.64 21.30 168.97 156.05 62.61 18 34 34

DIFFER£NTIAL CQRRECTIONS M_O-COUR$£ EXECUTION kCCURACY

TOE -.2883 TRA -,3469 TC3 .7597 BAU .1994 SGT 887.7 SGR 398.7 $G3 216.0

RDE -.2346 RRA .0391RC3 -.28|0 FAU .05547 RRT -.1220 RRF .J893 RTF -,???6

FOE ,800_ FRA -.2343 FC3-Z.6024 BSP 2727 SGB 973.2 R23 -.0237 R13 .7793

BOE .3717 BRA .349! BC3 .BI00 FSP -596 SG| 891,0 SG2 39J.3 THA 174.52

PO C$T TIM |NJ 2 LAT IN] 2 LONe

1652.1 -J7.55 36.41

AlSI,7 |4.43 198.4|

J387.0 -18.39 16.53

3922,! IS.26 178.97

1167.2 -20.6A 338.68

32J4.6 17.47 161.95

ORBIT DETERMINATION ACCURAC_

ST 409.7 SR 313.7 SS 565.?

CRT .9200 CR$ .9956 C$T ,9074

LSA 750.9 M$A 143.6 5SA ?3.6

ELI 506.3 EL? 99.3 ALF 36.82

J522



JPL TM 33-99 EARTH--VENUS TRAJECTORIES , VOL 2 1965-66,

LAUNCH OAT[ NOV 29 1965 FLIGHT TI_E B6.OO ARRIVAL CAT[ FEB ?3 |966

_M{LIOCENTRIC CON ZC

RL 147.56 LAL .00

RP 107.64 L4P 3.38

RE 55.368 GL 2?.96

PLANETOCENTR|C CONIC

c3 /7.949 VHL 4.137

LNCN AZMTH LNCH 7|ME

90.00 Z Z2 IZ

90.00 14 53 10

JO0.O0 3 44 35

JO0.O0 16 J3 Z9

110.OO 4 55 t2

JlO.OO J? 19 El

LOL 66.57 VL 27.263 GAL

LOP 170.86 VP 37.553 GAP

GP -3.90 ZJL 123.79 ZIP

CISTANCE 237.799

-5.57 aZL 66.51 HC4 104.27 SN4 125.73 ECC .1982! INC 3.4917 Vl 30.|94

-7.92 AZP 90.86 TJL 203.76 T4P 308.03 RC* 100.61APO 150.65 v2 35.204

20.63 ETS 9.38 ZAE |46.11 ETE 336.77 ZAC 66.90 ETC 161.79 CLP "Z0.47

0LA 2.22 RAL 296.91 RA0 6fl67.7 VEL 11.B04 PTH 2.09 VHP 5.700 CPA -18.06 RAP 335.O2 EC( 1.2954

L-I TIN? INJ L4T ZNJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2257.75 -20.59 44.23 156,99 109.68 2 59 50 1657.7 -17.70 36,76

4764.07 17.J7 204.54 156.02 67.J3 16 12 54 4164.1 13.92 J9_.36

J992.04 -21.60 24.29 156.56 J1J.JB 4 17 47 1392.0 -]B.53 J6.84

4505.01 18.16 185.03 155,57 65.84 17 28 34 3905.0 14.74 177.91

177J.01 -24.3! 6,26 155.33 114.80 5 24 43 1171.O -20.76 358.91

4298.61 20.81 168.02 154.20 62.25 18 31 0 3698.8 16.93 161.04

DIFFERENTIAL CORRECTIONS NI0-COURSE EXECUTION ACCURACY ORBIT CETERMINA TION 4CCURAC_

TOE -.2909 TRA -.3275 TC3 ,7693 BAU .2024 SGT 893.6 SGR 394.8 SG3 244.9 ST 415.B SR 301.1 SS 610.3

ROE -.ZZ24 RRA .0321RC3 -.2974 FAU .06|62 RRT -.1971 RRF ,220! RTF -.78J9 CRT .9300 CRS ,9945 CST .9097

FOE .9099 FRA -.3|27 FC3-2.9720 BSP 2754 5GB 976.9 R23 -.0313 R13 .7842 LSA 785.5 MSA 146.9 SS_ 23.4

90£ .3661 BRA .3291 BC3 .8435 FSP -685 SGJ 897.8 SG2 385.2 TH4 173.90 ELI 505.2 EL2 9J.l ALF 35.28

LAUNCH OAT? NOV 29 J965 FLIGHT TZNE 68.00 ARRIVAL GATE FEB 25 1966

HELIC(ENTRIC CONIC

RL 147.58 LAL .00

RP 107,67 LAP 3,36

RC _7.230 GL 2_.56

FLANETO(ENTRIC CONIC

C3 57.572 VHL 4.192

LNCH AZMTH LNCH TIME

90.00 2 I4 27

90.OO 14 50 50

1OO.OO 3 37 O

100.00 16 tO 59

110.OO 4 48 1

IIO.OO 17 I6 27

O/STANCE 239.510

LC,. 66.57 VL 27.366 GAL -5.62 AZL 86.47 HCA 107.50 SMA J26.40 ECC .I9322 INC 3.3270

LOP 174.J0 VP 37,619 GAP -7.20 AZP 91.06 T_L 204.85 TAP 312.33 RCA 101.98 APO 150.82

GP -4.25 ZAL 124.73 ZAP 23.90 ETS B.TI 2AE J46.47 ETE 336.39 2AC 67.17 ETC 161.69

OLA 2.59 RAL 295.64 RAO 6567.7 VEL 11.788 PTH" 2.08 VHP 5.337 DPA -18.33 RAP 335.31 ECC 1.2892

L-I TIME JNJ LAT INJ LONG INJ RT ASC |NJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2264.I2 -20.74 44.64 155,48 109.72 2 52 11 1664.1 -17.86 37.15

4747.83 16.74 203.54 J54.37 66.82 16 9 58 4147,8 13.46 196.40

1997.86 -21.75 24.66 155.08 111.03 4 10 J8 1397.9 -18.69 17.20

4489.32 17.72 184.08 J53.92 65.52 |7 25 48 3B89.3 14.27 176.98

J775.61 -_4.45 6.55 J53.85 114.67 5 17 36 1175.6 -Z0.91 359.19

4284.34 20.34 167,j5 J52.55 61.92 18 27 52 36_4.3 16,43 160.2J

ORBIT 0?TERN|NATION 4CCUR4C_

ST 419.1 SR 256.5 ss 659.0

CRT .9381 CRS .9930 CST .9111

LSA 816.1 M54 I4B.B 554 23.0

ELl 500.8 EL2 83.1 ALF 33.73

OIFFERENTIAL C(_RECTIONS

TOE -.Z917 TRA -.3106 TC3 .8073 BAU .2035

ROE -.Z094 RR4 .0252 ,RC3 -.3147 FAU .06860

FOE ].0J67 FR4 -.4019 FC3-3.3797 BSP 2758

BOG .3fl91 BRA .31J6 BE3 .6664 FSP -767

HIO-COURSE EXECUTION ACCUR4CY

$GT 893.1 SGR 390.8 $63 277.6

RRT -.2266 RRF .2570 RTF -.783!

SGB 974.9 R23 -.0418 RJ3 .7863

$G! 896.4 SG2 378.4 THA J75.11

Vl 30.194

V2 35.195

CLP -23.54

LAUNCN OAT£ NOV 29 J965 FLIGHT TIME 90.00 ARRIV4L CATE FEB 27 1966

HELIOCENTRIC CONIC

RL 147,56 L4L .00

Rp 107.70 LAP 3.33

RC _9.152 GL 24.12

PLANETOCENTRIC CONIC

C3 17.271 VHL 4.156

LNCH AZNTH LNCH TIME

90.00 Z 7 14

90.00 14 48 _?

100.00 3 29 57

100.00 J6 6 56

110.00 4 41 21

110.OO |7 14 J

01STANCE 246.197

LOL 66.57 VL 27.456 GJL -5.66 A2L 66.44 HEA 110.74 SMA 127.00 ECC .18667 INC 3.5636 Vl 30.194

LOP 177.34 VP 37.677 GJP -6.52 A5P 91_26 TAL 205.82 TAP 316.56 RC_ 105.01 JPO 150.99 V? 35.186

GP -4.64 Z4L 125.56 2AP 27.J6 ETS 8.16 ZAE 147.|1 IT[ 335.71 24C 67.27 ETC 161.53 CLP -26.79

OLA 2.94 RAL 294.50 RAO 6567,7 VEL 11.775 PTH 2.06 VHP 4.998 CPA -16.70 RAP 355.44 ECC 1.2842

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A5MTH ]NJ TIME PO CST TIM INJ 2 L4T INJ 2 LONG

2271,24 -20.90 45,10 154.16 109,55 2 45 E 1671.2 -18.05 37.59

4732.69 16.33 202.62 152.91 66.54 16 7 50 4137.7 13.O2 195.51

2004.44 -21.9| 25,08 153.77 110,66 4 3 22 ]404,4 -18.87 17.60

4474.73 |7.31 183.19 152.46 65.24 17 23 30 3874,7 13,82 176.13

1780.98 -24,60 6.90 152.54 114.52 5 lJ 2 J181.0 -2J,08 359.51

4270.95 19.91 166.35 151.08 6|.62 IB 25 J2 5671.0 15.97 J59.45

OIFFERENTIAL CORRECTIONS

TOE -.2896 TRA -.2962 TC3 .$120 BAU .2026

RDE -.J955 RRA .0182 RC3 -.3332 FAU .07648

FOE l.I830 FRA -.5033 FC3-3.8339 BSP 2734

BOG .3496 eRA .2967 0C3 .8777 FSP -904

MID-COURSE EXECUTION ACCURACY OReIT CETERMINATION 4CCURACv

5GT 884.4 SGR 387.3 SG3 315.! ST 418,4 SR 269.8 $S 711.2

RRT -.2612 RRF .3012 RTF -.7_06 CRT .9443 CRS .99J2 CST .91J3

$GB 965.5 R23 -.0556 RI3 .7653 LSA 854.6 MSA 151.1 $SA 22.4

SGI 891,4 SG2 370.9 THA 172.10 ELI 492.1 EL2 75.5 ALF 37.19

LAUNCH OATE NOV 29 1965 FLIGHT TIME 92.00 ARRIV4L DATE N_i-_ 1 Z966

HELIOCENTRIC CONIC

RL 147.56 LAL .OO

RP 107.73 LAP 3,29

RC 61.127 GL 24.65

PLANETOCENTRIC CONIC

C3 17.O3I VHL 4,|27

LNCH AZMTH LNCH TIM_

90.00 Z 0 32

90.00 J4 47 34

100.00 3 23 25

100.00 16 7 22

110.00 4 35 12

110.00 I7 12 5

DISTANCE 252,860

LOL 66.57 VL 27,535 GAL -5.69 AZL 86.40 HCA 113.97 $MA 127.53 ECC .16510 INC 3,6017

LOP 180.58 VP 37,7_5 GAP -5.86 AZP 91.47 7AL 206.7_ TAP 320.70 RCA 103.93 APO 151.14

GP -5.08 ZAL 126.26 ZAP 30.64 £TS 7.68 ZAE 148.01 ETE 334.68 ZAC 67._9 ETC 161.29

DLA 3.30 RAL 293.49 RA0 6_67.7 VEL 11.765 PTH 2.08 VHP 4.683 OPA -19.19 RAP 335.38

L-I T_NE JNJ LAT _NJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT

2279.11 -21.O8 4_,6J 1_3.02 109.36 2 38 31 /679.1 -18.25

4718.37 J5.94 201,75 1flj.64 66.Z8 16 6 J3 41J8.4 12.60

_011.77 -22.06 _5.56 152.63 110.67 3 56 57 14Jl.B -19.07

44(_0.94 |6.9| 162.36 J51.J8 64.98 J7 2I 43 3860.9 13.40

|787.10 -24.77 7.29 151.42 114.35 5 4 59 1187.1 -21.27

4258.38 19.50 165.60 149.79 61.36 18 23 3 3658.4 15.53

OIFF£RENTIAL CORRECTIONS

TOE -.2829 7RA -.2837 TC3 .BO50 BAU .2002

ROE -.1805 RRA .0109 RE3 -.3536 FAU ,08545

FOE 1,348j FRA -.6196 FC3-4.3435 BSP 2715

B_£ .3356 BRA .2839 BE3 .8792 FSP -J042

NI0-COUR$£ EXECUTION ACCURAC_

$GT 866.8 $GR 385.0 $63 357,3

RRT -,3040 RRF ,3545 RTF -.7748

$GB 946,5 R23 -.0?22 RJ3 .78J5

SGJ 876,3 SG2 562.8 TH_ J70.70

Vl 30.J94

v2 35.176

CLP -30.25

ECC 1.2B03

|NJ 2 LONG

38 .O8

194.66

16.06

175.33

359.89

158.74

ORBIT D[TERNINATION ACCUR4CY

ST 4J0.7 SR 250.8 SS 765,6

CRT .9487 CR5 .9887 C$T .9092

LSA 891.J MS4 153,2 SS4 _1.7

ELI 476.4 ELI 6_,4 4LF 30.79

1523



JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL. 2. 1965-66J

LAUNCH OAT[ NOV 29 1965 FLIGHT TIME 94,00 ARRIVAL OAT[ RAR 3 1966

HELIOCENTRIC CONIC

RL 147,56 LAL .00

RP 107.76 LAP 3,24

RC 63,15J GL 25.16

PLANETOC[NTRIC CON|C

CJ _6.84Z VHL 4.104

LNCN AZMTH LNCH TIME

90.00 J 54 IB

90.00 14 46 44

JO0.O0 3 17 Zl

JO0.O0 16 6 22

110,00 4 29 31

JIO.O0 17 10 41

0ISTANCE 259,496

LOL 66.57 VL 27.604 GAL -5.72 AZL 86.36 HCA 117,20 SMA J?8.00 £CC .J6184 JNC 3.6419 Vl 30.194

LOP |83.8_ VP 37,765 GAP -5.22 AZP 91.67 TAL 201.53 T4P 324,?4 RCA 104.72 4PO 1§1,Z7 VZ 35.166

GP -5.56 ZkL 126.85 ZAP 34.34 Ers 7.24 ZAE I49.I9 ET£ 535,20 ZAC 66.91 ETC 160.96 CLP -33,94

OLA 3.66 RAL 292.60 RA_ 6567,7 VEL 1I.T57 PTH 2,08 VHP 4.383 OPA -|9.82 RAP 355,1! £CC l.Z???

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIN INJ Z LAT INJ 2 LONG

2287.79 -2J.28 46.J7 JSZ,D6 J09,J4 Z 32 26 |687.8 -16.47 38.62

4704.54 15.56 200.91 I50.53 66.04 I6 5 9 4104,5 12.19 193.65

2019.90 -22.28 26.08 151.67 110.46 3 51 I 1419.9 -19.Z9 18.56

4447.67 16.53 181,56 150.07 64.73 17 20 30 5647.7 J2,99 I74.56

1794.01 -24.96 7,73 150.47 1|4.1§ 4 59 25 1194.0 -Z1.49 .3I

4246.52 19,11 164.89 148.68 61.J0 18 21 2? 3646.3 I5.11 156.06

DIFFERENTIAL C_RECTZONS NI0-CO_JRSE EXECUTION ACCURAC_ ORBIT DETERNINATtON ACCURACY

TOE -.2737 TRA -,2770 TC3 .7770 BAU .1944 SGT 838.4 6GR 384,2 6G3 404.1 67 399,9 SR 228.9 SS B2S,?

R0E -.1636 RR4 .0033 RC3 -.3761 FAU .09529 RRT -.3454 RRF ,4|43 RTF -.7603 CRT .95J! CRS .9859 CST .9051

FOE 1.3597 FRA -.7453 rC3-4.8984 BSP 2612 SG8 922.3 R23 -.|002 RI3 .7709 LSA 932.4 NSA Ifl5,9 964 Z0,9

BOE ,3190 BRA .2771 BC3 .8632 FSP -1190 $G1 85|.1 SG2 355.2 THA 169.08 ELI 456.6 EL2 61.9 ALF 29.13

LAUNCH OATE NOV 29 196_ FLIGHT TZME 96.00 ARRIVAL 0ATE N4R 5 1966

.ELIOCENrRZC C_1C 0ZS_AN¢E 266.1o9

RL 147.56 LAL .00 LOL 66.57 VL 27.662 GAL -5,74 AZL 86.32 HCA 120,43 SMA 126,40 ECC .17904 INC 3.6643 Vl 50.194

RP I07,80 LAP 3.18 LOP 167.05 VP 37.798 GAP -4.62 AZP 9|.67 TAL 208._4 TAP 328.67 REA I05.4J APO J_|.39 V2 35.155

RC 65.219 GL 25.65 GP -6,14 ZAL |27,3| ZAP 38.29 ETS 6.81ZAE 150.6J ETE 331.16 ZAC 66.43 ETC 160.53 CLP -37,87

PL4N£TO(ENTRIC CONIC

C5 16.693 VHL

LNCH AZ_TH LNCH T]_E L-| TIME ]NJ LAT INJ LCWG INJ RT ASC ]NJ AZN7H ]NJ TJNE

90.OO J 48 29 2297.34 -21.49 46.79 151.26 J08.90 2 26 46

90.00 14 46 29 4690.93 IS,IB 200.09 149.59 65,8! 16 4 40

I00.00 3 II 43 2028.88 -22,49 26.66 150.88 110.23 3 45 32

]00.00 16 fl 57 4434.63 16,15 180.78 J49.13 64.50 I7 19 51

tJO.OO 4 24 18 I601.73 -23.18 8.23 149.69 II3.gE 4 54 19

110.00 17 9 5J 4234.54 18.72 |64.20 147.73 60.86 IB 20 26

Of FFERENTIA_ CORRECTIONS NIO-COUR$E EXECUTION ACCURACY

TOE -.ES�l TRA -.2749 TC3 .7304 BAU .1860 SGT 798.5 SGR 386.3 SG3 455.9

RDE -.1454 RRA -.0046 RC3 -.401_ FAU .J0616 RR7 -.3864 RRF .48J9 RTF -.7356

FOE J.7548 FRA -.893fl FC3_fl.5055 BSP 2474 $G8 887.0 R23 ".1409 RJ3 .753I

BOE .297! BRA .2750 BC3 .8334 FSP -J357 SGJ 8J3.6 SG_ 346.9 THA J66,99

4.086 OLA 4,03 RAL 291.94 RAO 6567.7 VEL 1|.73I PTH 2.07 VHP 4.J27 OPA -20.58 RAP 334.62 ECC |.2747

PO C$7 TIN ]NJ 2 _T JNJ 2 LONG

1697.3 -18,71 59.22

4090,9 11.78 195.O6

1428.9 -19.53 19.12

3834.6 |2.58 J73.80

1201.7 -21.73 .78

3634.5 14.69 157.40

ORBfT OETERM_NA TION ACCURACY

ST 361o9 SR 204.1 SS 88B.7

(RT .9_I| CRS .9821 (ST .8967

LSA 975.6 NSA 168.6 $SA 20,0

ELI 429.3 £L2 56.J 4LF 27,46

LAUNCH 0ATE NOV 29 1965 FLIGHf TIME 98.00 ARRIVAL 04TE MAR ? 1966

HELIOCENTRIC CON?C

RL 147.§6 LAL ,00

RP 107.83 LAP 3.J0

RC 61.327 GL 26,]3

PLANETOCENTRIC CONIC

C3 16.579 VNL 4.072

LNCH AZMTH LNCH TIME

90.00 I 45 3

90.00 14 46 52

I00.00 3 6 28

I00.00 J6 6 8

210.00 4 19 28

JlO.O0 17 9 37

D_F_ERENT/AL CC_RECTIONS

TOE -.2371 TR4 -.2770 TC3 .66fl9 BAU ,1757

ROE-.1250 RR4 -.0136 RC3 -.4304 FAU .11805

FOE 1.9910 FRA-I.0354 FC3-6.|645 BSP 2317

BOE .2681 BRA .2773 BC3 ,7929 FSP -J546

OISTANCE 272.692

LOL 66.57 VL 27.712 GkL -5,75 AZL 86.27 MCA 123,66 SMA 128.74 ECC ,I7663 1N¢ 3._296 Vl 50.194

LOP I90.29 VP37.824 GAP -4.03 AZP 92,07 TAL 208,83 T4P 332._0 RCA J06.00 APO 151,4# V2 35.J45

GP -6.76 ZAL 127.65 ZAP 42.50 ETS 6.36 ZAE 15Z.27 ETE 328.39 ZAC 65.72 ETC 159.96 CLP -42.06

OLA 4.42 RAL 291.21 RAO 6567,7 VEL 11,746 PTH 2.07 VHP 3.886 CPA -21.50 RAP 333.90 ECC 1.2729

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 L_NG

2_07.86 -21.72 47,48 150.63 I08.63 2 21 30 1707,9 -18.97 59.88

4677.26 14.80 199.27 148.8| _5.58 I6 4 49 4077.3 IJ.58 I92.26

2038.80 -22.72 27.3] I50,25 109,96 3 40 26 I438.8 -19,80 19.74

4421.53 15.76 180,00 148.34 64.27 17 19 49 362J.6 J2.17 173,05

1810.33 -23.41 8.79 149.07 1|3.67 4 49 38 1210.3 -21.99 1.30

4222.79 18.33 163.51 146.94 60.63 18 20 0 3622.B 14,28 156,74

MJ0-COURSE £XECUTfoN ACCURACY _I7 _ETERMJNATION ACCURACY

SGT 747.2 SGR 392.6 6G3 5|2,5 ST 354.1 5R 176.3 S5 953.4

RRT -.4231RRF .5556 RTF -.6963 CRT .9480 CRS .9763 CST ,881J

SGB 844.0 R23 -.1983 RI3 ,7270 LSA 1019.4 NSA 160.6 55A 19.]

SG| 770.3 S¢2 345.1 THA 164,22 ELI 392,3 EL2 50,6 ALF 25.73

LAUNCH DATE NOV 29 1965 FLIGHT TIME 100.00 ARRIVAL 0ATE MAR 9 1966

HELIOCENTRIC CON|C

RL 147.58 LAL .O0

RP 107.87 LAP 3.02

RC 69.470 GL 26.62

PLAN_TO([NTRIC CONIC

C3 16.493 VHL 4,061

LNCH AZNTH LNCH TIME L-| T_NE INJ LAT

90.00 I 37 54 2319.49 -21.97

90.00 14 4? 54 4663.24 14,40

IO0.O0 3 I 31 2049.80 -22.98

|00,00 I6 _ _8 4408,|7 1_.36

llO.O0 4 |4 _8 I819.92 -25.67

310.00 _7 JD 0 4210,BJ J7,93

DIFFERENTIAL C_RECTION_

TOE -.209_ TRA -.2867 TC3 ,5753 _AU ,I628

ROE -.1022 RRA -,0221 RE3 -.46_6 FAU ,13047

FOE 2,Z_3_ FRA-I.t898 FC3-6.9486 BSP 2081

BDE .2_30 BRA .2875 Be3 .7382 FSP -1741

OISTANCE 279.2A7

LOL 66._? VL 27.754 G4L -5.76 AZL 86.22 HCA I26.89 5_4 J_9,03 ECC ,17457 INC 3.7785 Vl 30.194

LOP 193.52 VP 37.844 GAP -3.47 AZP 92.27 TAL _09,32 TAP 33£.21 RCA I06,5I APO 1_1.56 V2 55.13Z

GP -7,46 ZAL 127.88 ZAP 46,97 ET5 5.88 ZAE J54.10 ETE 324,66 ZAC 64.80 ET( J59,25 CLP -46.5J

OLA 4.8_ RAL 290.69 RAO 6567.7 VEL 11.742 PTH 2.07 VHP 3.670 0PA -22.58 R4P 332.92 ECC 1.27|4

INJ LONG INJ RT ASC INJ AZNTH JNJ TIME PO C$T TIM INJ 2 L4T INJ 2 LONG

48.24 J50.|5 108.33 2 16 34 J719.5 -J9.26 40.61

198.43 148.|7 65.35 16 5 37 4063.2 10.96 191.45

28.03 149.77 109.67 3 35 41 1449,8 -20.09 20.43

179.20 J47.70 64,04 17 20 26 3806.2 ]1.7_ I72.28

9,41 148.60 1|3.38 4 45 18 1219.9 -22.29 1.89

J62,9J J46,29 60.40 J$ 20 JJ 36J0,8 J3,85 J56.07

MI0-COUR$E EXECUTION ACCURACY (_BIT 0ETERNINATION ACCURACY

SGT 655.9 SGR 403.7 $G3 572.4 ST 319.9 SR J44.9 SS 10ZZ,!

RRT -.4344 RRF .6299 RTF -.6283 CRT .9402 CR$ .96?0 C$T .6536

SGB 795,8 R23 -.2868 RI3 ,6853 L54 1068,3 MSA J63,D SSA _8,1

SGJ ?1_.4 5G2 348.5 THA J60.98 ELI 34_,3 EL2 45.3 ALF 23.49



JPL TM 33-99 EARTH--VENUS TRAJECTORIES t VOL 2 1965-66_

LAUNCH 0ATE NOV 29 ;965 FL|GHT TIME ]02.DO ARRIVAL OAT[ HAR |] 1966

HELIOCENTRIC CONIC 0!STANCE 285.775

RL ]&7.56 LAL .00 LOL 66.57 VL 27.788 GAL -5.75 AZL 86.17 HC4 130.11 SNA 129.27 ECC .17282

RP 107.90 LAP 2.93 LOP 196,74 VP 37.858 OAF -Z,94 AZP 92.47 TAL 209.70 TAP 339,8| RCA ]06,93

RC 71.643 GL 27.]2 GP -8,24 Z*L 127.98 ZAP 51.70 ET$ 5.33 ZAE 156,03 ETE 319.68 ZAC 63.68

PLANETOCENTRIC CONIC

C3 16.430. VHL 4.053 0LA 5,27 RAL 290.19 RAO 6567.7 V_L ]1.739 PTH 2.07 VHP 3.480 OPA -23.81

LNCH AZNTM LNCH TZM[ L-| TIME IN] LAT IN] LONG |NJ RT A$C IN] A2MTH IN] TIN[ PO C$T TIM

90.00 J 33 0 2332.40 -22.24 49.09 J49.82 107.99 2 ]J 52 1732.4

90,00 14 49 37 A648.60 13.98 197.56 147.67 63.12 ]6 ? 6 4048.6

]00,00 2 56 49 2062.02 -23.26 28.83 ]49.45 109.33 3 31 I] 1462.0

]00,00 16 8 29 4394,2J 14.95 J78,38 |47.J9 63.81 17 2] 43 3794.2

J]0.00 4 |0 45 ]830.62 °23.96 ]0.J! ]48.29 113.06 4 4! !6 ]230.6

I]0.00 |7 11 2 4J98,37 J?.SJ I62.09 ]45.77 60.|6 18 2! 0 3598.4

OIrFERENTIAL CORRECTIONS MI0-COURSE EXECUTION ACCURACY

TOE -.1733 TRA -.3027 TC3 ,46!| BAU ,J492 SOT 620.I $GR 420.9 $03 634,8

ROE -,0769 RRA -.03]6 RC3 -.4986 FAU ,]4334 RRT -,4029 RRF .?020 RTF -.5147

FOE 2,fl343 FRA-J.3476 FC3-7.Sf126 BSP 1814 SG8 749.5 R23 -.409| RI3 .6240

BOE ,1898 BRA .3044 BC3 .679J FSP -J946 SG! 854.6 SO2 565.0 THA ]57.30

INC 3.93|6 VI 30.194

4PO 151.61 V2 33.120

[TC 156.36 CLP -31.23

RAP 33J,69 ECC ].2704

IN] 2 LAT IN] 2 LONG

-19.38 4!.4b

]0.3] !90.60

-20.4| 21.19

11.31 ]7].48

-22.61 2.33

]3.4| J55,38

OR817 OETERM|_ATIO_ ACCURACY

ST 277.3. SR !]0.2 SS 1092.3

CRT ,9247 _R5 .9479 CST ,BOOB

LSA ]]20.1 M$_ !6_,0 55A J7.J

EL] 295.8 EL2 39.3 *LF 20.55

LAUNCH OATE NOV 29 ]965 FLIGHT TIME ]04.00 ARRIVAL 0ATE M4R J3 J966

HELIOCENTRIC CONIC 01STANCE 292,274

RL J47.36 LAL .00 COL 66.57 VL 27.815 GAL -_.74 AZL B6.JJ HCA ]33.33 SMA !29,46 ECC .17133 INC 3.8900 v] 30.!94

RP ]O7,94 LAP 2.83 LOP J99.97 VP 37.866 GAP -2.42 AZP 92,67 TAL 209.97 TAP 343.30 RCA 107.28 APO Jill.64 v2 35.108

RC 73.845 GL 27.63 GP -9.10 ZAL J27.96 ZAP 56.69 ET5 4.7I ZAE Jfl?,�I ET£ 3]3,06 ZAC 62,37 ETC 157.26 CLP -56.2!

PLAN_ETO(ENTRIC CONTC

C3 J6,389 VHL 4.048 0kA 5.74 RAL 290.0] RAO 6567.7 VEL l].738 PTH 2.07 VHP 3.3!7 OPA -25.2] RAP 330.2l ECC ].2697

LNCH AZMTH LNCH TIME L-I TIME IN] LAT IN] LONG IN] RT A$C IN] AZMTH IN] TIME PO CST TIM IN] 2 LAT IN] 2 LC_NG

90.00 J 28 !4 2346.81 -22.5A 50.04 IA9.63 !07.6! 2 ? 2l 1746.8 -19.92 42.34

90.00 ]4 52 3 4633.05 ]3,53 196.83 ]47.30 64.89 J6 9 JB 4033.0 !0.04 189.70

]00.00 2 52 ]7 2075.68 -23.56 29.73 |49.27 I08.95 3 16 53 14?ft.7 -20.76 22.06

J00.00 ]6 10 43 4379,4] ]4.50 I77.50 I46,82 63._? ]7 23 42 3779.4 JO.B3 J70.63

]JO,O0 4 6 46 J842,62 -26.28 J0._0 |48.13 ]12.69 4 37 28 ]242.6 -22.97 3.30

J|O.O0 17 ]2 44 4]85.23 ]7,06 J61,34 145,39 59.92 18 22 29 3585.2 |2.94 J54.66

OIFFERENTIAL CORRECTIONS M|0-COUR$E [XECO"_ION ACCURACY ORBIT 0_ T_RMINA TION ACCURAC_

TOE -.]274 TRA -.3247 TC3 .3245 BAU .]378 SGT 56!,| SGR 445.8 5G3 69?.8 ST 227.3 5R 73.2 5$ J]59.9

ROE -,0493 RR4 -.0417 RC3 -.5_86 FAU .]5634 RRT -,2984 RRF .768] RTF -.3281 CRT .8973 CR5 .8927 CST .6S64

FOE Z.8J99 FRA-J.5063 FC3-8.2582 B5P !573 SGB 716,5 R23 -.563J RJ3 ,5326 LSA ]]72.4 N5A ]66.2 5SA J6.J

BOE .1356 ERA ,3273 BC3 .6288 FSP -2J65 $G! 592.7 SO2 402,6 7M4 ]53.97 ELI 237.0 EL2 31.0 ALF ]6,40

LAUNCH OATE NOV 29 1965 FLIGHT TIME 106.00 ARRIVAL 0ATE MAR 15 1966

H[LZOCENTR]C CONIC

RL ]47.56 LAL .O0

RP J07.98 LAP 2.72

RC 76.070 GL 28.J7

PL4NETOCENTRIC CONIC

C3 |6.369 VHL 4.046

LNCM 4ZMTH LNCH TIME

90.00 ] 23 31

90.O0 ]4 55 2J

100.00 Z 47 5]

|00.00 16 J3 43

]]0.00 4 2 54

JlO.O0 J7 |5 9

DIFFERENTIAL CORRECTIONS

TDE -.0727 TRA -,3549

ROE -.0|89 RRA -.0518

F0E 3.||34 FRA-|.6470

BOE .0752 BRA .3587

DI5TANCE 298.745

LOL" 66.57 VL 27.835 GAL -5.72 AZL 86.05 MCA 136.55 9_4

LOP 203.]9 VP 37.869 GAP -].93 AZP 92.87 TAL 210,13 TAP

GP -10.06 ZAL 127.93 Z4P 61.89 ET6 3.9_ ZAE 159,57 £TE

129.60 ECC .]7008 INC 3.9348 Vl 30.]94

346.69 RCA 107.56 APO 151,64 V2 33.095

304,46 ZAC 60.91 ETC ]55,95 CLP -6].4|

DLA 6.27 RAL 289.83 RAO 6567.7 VEL Jl,737 PTH 2.07 VMP 3.180 0PA -26,75 RAP 525.50 ECC J.2694

L-I TIME IN] LAT IN] LONG |NJ RT ASC |NJ AZNTH IN] TIME PO CST TIN IN] 2 LAT IN] 2 LONG

2363.0] -22.87 5!,]I J49.59 ]07.|7 2 2 54 J763,0 -20,3| 43.3B

A616.26 13.05 19fi,64 147.06 64.64 J6 12 lB 4016.3 9.53 188,73

2091.05 -23.90 30,75 149.24 ]08.51 3 22 42 149].0 -2].15 23.03

4363.46 14.01 176.57 146.57 63.32 17 26 27 3763.5 10.32 169.72

1856.]5 -26,63 11,79 |48.J| 112.2? 4 33 50 1256.2 -23.37 4,14

4171.12 ]6.58 I60,53 145.13 59.67 18 24 40 357].1 J2,43 133,88

MIO-COUR$_ _XCCUTION ACCURACY ORBIT OETERMINATION 4CCURA'CY

TC3 .!609 8A_ ,]320 5GT 532.2 SGR 476.7 SG3 757.8 ST 183.4 SR 37.5 99 1229.3

RC3 -.SBI] FAU ,|6848 RRT -.0833 RRF .8239 RTF -.0443 CRT .98J3 CR$ ,3939 CST .4247

FC3-8,9]09 BsP ]387 SG8 714,5 R23 -.7777 RI3 .2733 LSA 123].! MSA 161.7 954 15.0

Be3 ,6030 FSP -2364 SG] 538.8 $02 469.2 THA 16].46 ELl |86.4 EL2 17.5 ALr J0.32

LAUNCH 0ATE NOV 29 1965 FLIGHT TIME 108.00 ARRIVAL OATE MAR 17 1966

HELIC_ENTRIC CONIC

RL ]47,36 LAL .OO

RP |08.0_ LAP 2.60

RC 78,3]6 GL 28,76

PL4N[ T_ENTRIC CONIC

C3 16.369 VHL 4.046

LNCH AZMTH LNCH TIME

90.00 ! J8 45

90.00 14 59 29

J00.00 Z 43 22

]00.00 I6 !7 33

llO.O0 3 59 3

]10.00 17 18 20

OISTANC_ 305,]97

LOt. 66.57 VL 27.850 GAL -5.88 AZL 85.97 HCA 139,77 SMA

LOP 206.40 VP 37.868 GAP -1.45 AZP 93.08 TAL 210.]9 TAP

GP -l].]O ZAL 127,57 ZAP 67,27 ETS 3.14 ZA£ 160,73 ET£

!29,70 £CC .]6902 INC 4.0278 VJ 30,194

349.95 RCA 107.78 APO J51.63 V2 3_,082

293.?? ZAC 59.35 ETC J54.38 CLP -66.8|

DLA 6.64 RAL 289.75 RAG 6567.7 VEL 11.737 PTH 2.07 VHP 3.07! OPA -29.42

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM

2381,38 -23.24 52.33 149.70 10_.'66 l 58 27 178].4

4597.9t J_._] J94._6 146.93 64.39 16 J6 7 3997.9

2!08.48 -24,21 31.9J J49,35 ]08,_] 3 ]8 30 1508.5

4346.04 I3.48 I73.55 146.44 63.07 17 29 59 3746.0

1871.53 -27,02 12,8| 148.24 ]l|.78 4 30 ]6 J27!.5

4155.76 18,05 I59.65 144.98 59,4I 18 27 35 3555.8

DIFFERENTIAL CORRECTIONS

TOE -.0069 TRA -.3908 TC3 -.0230 8AU ,!373

ROE ,0]34 RRA -,0623 RC3 -.8288 FAU ,]7966

FOE 3.3B71 FRA-!.7739 FC3-9._020 85P !429

B0E .OJSJ BRA .3957 8C3 .6273 FSP -2583

MIO-COUR$E EXECUTION ACCURACY

SGT _?,? $0R _!5.3 $G3 813.0

RRT .2049 RRF .8696 RTF .2874

SGB 759,4 R23 ,5878 RI3 .6505

SG] 592.8 SGE 4?4.5 THA 34,44

RAP 326.39 £CC 1.2694

IN] 2 LAT IN] 2 LONG

-20.?3 44.3_

8.96 ]87.68

-21.58 2_.15

9.76 J68.74

-23,82 3.11

]].87 J53,04

ORBIT DET£RNIN_TZON AC(UR4CY

ST ]67.5 5R 36.2 55 J290.J

CRT ,7086 CRS -.6549 CST -.0993

L54 ]290.4 MS4 168.3 $54 14.0

EL] ]69.3 EL2 23.2 ALF 8.90
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES tVOL. 2. 1965-66D

LAUNCH 04TE NOV Z9 1965 FL|GMT TIME 110.00 _RRIVAL DATE MAR 19 )966

H[LIOCENTRIC CONIC

RL 147._6 LAL .00

RP 108.06 LAP 2.47

RC 80.581 GL E9.40

PLAN[TOCENTRIC CONIC

C3 16.394 VNL 4.049

LNCH AZNTH LNCH T_ME L-I TZNE |NJ LAT

90.00 1 13 47 2402.42 -23.64

90.00 15 4 34 4577.56 11.91

100.00 2 38 44 2128.46 -24.68

]00.00 J6 22 19 4326.76 12.88

110.00 3 55 12 1889,16 -27.46

]10.00 17 22 20 4J38.82 15.46

D|FF6RENTXAL CORRECTIONS

TOE .0684 TRA -.433b T(3 -,2292 BAU .1357

ROE .0486 RRA -.0723 RE3 -.6726 FAU .28838

FOE 3.6453 FRA-J.B67fl F(3-9,9481BSP 1739

BOE ,D840 BRA .4398 BE3 .7106 FSP -2717

LAUNCH 0ATE NOV 29 1963

01STANCE 5JJ.602

LOL 66.57 VL 27.859 GAL -5.64 AZL 65.89 HCA J42.96 SNA 129.77 ECiC .16615 INC 4.131J v] 30.194

LOP 209.62 VP 37.863 GAP -.99 AZP 93.28 TAL 210.14 TAP 353.12 RCA 107.95 APO I51.59 V2 35.069

GP -t2.25 ZAL 127.20 ZAP 72.75 ET5 2.15 ZAE 161.J1 ETE 281.47 ZAC 57.78 ETC 152.56 CLP -72,34

OLA 7.49 RAL 289.76 RAO 6567.7 VEL 11.736 PTH 2.07 VHP 2.989 DPA -30.22 RAP 324.53 ECC l.ZE3B

ZNJ LONG IN] RT ASC IN] AZNTH IN] TIME PO CST TIN IN] 2 LAT |NJ 2 LONG

53.74 ]49.95 106.06 1 5] rio 1802.4 -21.21 45,9]

193.37 ]46.93 64.]2 16 20 52 3977.6 B.33 186.5Z

33.25 149.61 107.42 3 14 12 1528.fl -22.06 Z5.43

174.43 146.43 62.79 17 34 25 3726.8 9.13 167.65

14.00 I48.52 11|.20 4 26 41 1289.2 -24.33 6.2_

158.69 144.96 59.13 lB 31 19 3538.8 11.25 152.12

MID-COURSE EXECUTION ACCURACY ORBIT OETERM|NATION ACCURACY

SGT 653,6 SGR 558.7 SG3 858.0 ST 209.3 SR 77.3 55 J349.7

RRT .4706 RRF .9046 RTF .3616 CRT .7736 CRS -.9507 CST -.5931

5GB 859.8 R23 .4309 R13 .7992 LSA 1357.5 MSA J69.1 SSA ]Z.9

SOl 742.2 SG2 434.1 THA 35.75 ELI 218.3 EL2 47.0 ALF ]6.71

FLIGHT TIME J12,00 ARRIVAL DATE MAR Z! 1966

HELIOCENTRIC CONIC

RL j47.36 LAL .00

RP J08.JO LAP 2.34

RC 82.862 GL 30.11

PLANETOCENTRI( CONIC

C3 J6.449 VHL 4.056

LNCH AZMTH LNCH TIME L-I TIME JNJ LAT

90.00 I 8 27 2426.62 -24.09

90.00 I5 10 44 4554.70 11.22

lO0.O0 2 33 46 2151.62 -23.14

]00.00 I6 28 6 4305.13 • I2.EJ

]IO.O0 3 31 6 I909.62 -27.96

110.O0 17 27 13 4II9.89 |4.79

0IFFERENT|AL CORRECTION5

TOE .|542 TRA -.48J8 TC3 -.4495 BAU ,1864

ROE .OB6J RRA -.O823 RE3 -.7|88 FAU ,1943J

FOE 3.8653 FRA-I.3Z51 FC-10.2374 BSP 2279

B0E .1766 BRA .4888 BE3 .8477 FSP -2832

DISTANCE 317,990

LOt. 66.37 VL 27.863 GAL -5.59 AZL 83.79 HCA |46.19 $MA 129.80 ECC .16743 INC 4.207_ Vl 30.194

LOP 212.83 VP 37.854 GAP -.55 AZP 93.50 TAL 209.99 TAP 356.19 RCA 108.07 APO 151.53 v2 35.036

GP -13.3_ 2AL 126.70 2AP 78.28 ETS 1,01ZAE 160.54 ETE 268.80 ZAC fl6.27 ETC 130.47 CLP -77.94

DLA 8.23 RAL 289.86 RAO 6567.7 VEL |1.740 PTH 2.07 VHP 2.935 OPA -32.14 RAP 322.39 ECC 1.2707

_NJ LONG IN] RT ASC IN] AZHTH _NJ TIME PO C$T TIM IN] 2 LAT IN] Z LONG

55.39 150.36 205.35 J 48 53 I826.8 -21.75 47,30

I92.04 |47.05 63.83 16 26 39 3954,7 7,62 JBfl.ZZ

34.82 150.03 106.72 3 9 38 1551.6 -22.61 26.93

173.18 146.54 62.50 |7 39 3J 3705.1 8.43 166.43

15.38 148,97 110.52 4 22 53 1309.6 -24.91 7.54

157.63 |45.05 5J;,83 18 35 55 3519.9 10.56 151.09

MI0-COURSE EXECUTION ACCURACY ORBIT 0ETERM[NA TION ACCURACY

SGT 808.3 SGR 607.0 SG3 890.9 ST 300.2 SR 127.6 SS 14OI.9

RRT .65|8 RRF .9311RTF .7327 CRT .8847 CRS -.9871 CST -,8208

$G6 1010.9 R23 .3778 R|3 .8670 LSA J429.] MSA |69.5 554 1J.7

5GJ 928.0 SG2 401.0 THA 33.00 ELI 321.5 EL2 35.6 ALF 21.3|

LAUNCH OATE NOV Z9 1965

HELIOCENTRIC CONIC

RL I47.56 LAL .00

RP 108.J4 LAP E.20

RC 85.]57 GL 30.92

PLANETOCENTRtC CONIC

C3 J6.544 VHL 4.06?

LNCH AZNTH LNCH TIN[ L-J TIME |NJ LAT

90.00 ] 2 29 2433.50 -24.59

90.00 15 18 l0 4528.66 10.44

I00.00 2 28 16 2178.85 -25.67

lO0.O0 16 35 5 4280.35 11.43

]J0.00 3 46 37 1933.69 -28.52

]]O.00 17 33 I3 4098.47 14.04

01FFERENTIAL CC_RECTION_5

TOE .2_04 TRA -.3335 TC5 -.6770 BAU .2260

ROE .1257 RRA -.0922 RE3 -.7653 FAU .19783

FD£ 4.0309 FRA-l.9521 FC-IO.3319 BSP 2963

602 .2602 8RA .3414 BE3 1.0218 FSP -2921

LAUNCN OATE NOV 29 1965

FL|GHT TIME ll4,00 ARRIVAL _ATE MAR _3 J966

DISTANCE 3_4,350

LOL 66.57 VL 27.863 GAL -5,53 AZL 85.68 HCA 149,40 SMA 129.80 ECC .16685 INC 4.3220 v! 30.194

LOP 216.04 VP 37.842 GAP -.12 AZP 93.72 TAL 209.76 TAP 359.16 RCA 108.14 APO 151.45 V2 35.043

GP -14.94 ZAL 126.06 ZAP 83.75 ET$ 359.69 ZAE 158.97 ETE 257.23 ZAC 54.92 [TC I48,13 CLP -93.§3

0L4 9.08 RAL 290.05 RAO 6567.7 VEL 11.744 PTH 2.07 VHP 2.908 OPA -34.18 RAP _20.24 ECC 1.2723

HEL/OCENTRIC CONIC

RL ]47.36 LAL .00

RP 108.18 LAP 2.O3

RE 87.465 GL 3J.86 GP

PLANETOCENTRJC CONIC

(3 16.696 VHL 4.086

LNCH AZMTH _N_H TIN£

90.00 0 35 35

90.00 15 27 8

100.00 2 21 33

100.00 16 43 30

IJO.O0 3 41 Z9

IJO.O0 17 40 26

OZFFERENTIAL CORRECTIONS

TOE .3364 TRA -.5888 TC3 -.9063 BAU .2712

ROE .J694 RRA -.1010 RE3 -'8088 rAU .197|1

FOE 4.1364 FRA-1.9274 FC-10.2207 BSP 3728

BOE .3946 BRA .3974 9C3 1.2149 FSP -2934

|NJ LONG IN] RT A$C |NJ AZMTH IN] TIME PO C$T TIN IN] 2 LAT IN] 2 LONG

37.34 150.94 104.50 1 43 25 1855.3 -22,36 49.38

I90,53 147.30 63.53 16 33 39 3928.7 6,60 183,74

36.67 150.62 105.88 3 4 35 1578,9 -23.24 28.7I

J71.77 146.78 62.19 17 46 25 3680.5 7.62 165.O5

17.03 149.59 109.69 4 18 50 1333.7 -25.57 9.09

156.43 145.26 58.51 |8 41 32 3498.5 9.77 149.93

HID-COURSE EXECUTION ACCURACY C_8IT 0E TERN]NkTION ACCURACY

5GT 1003.4 $GR 660.3 SG3 909.9 ST 420.5 SR 182.3 SS ]443,5

RRT .7625 RRF ,9309 RTF .8289 CRT .9359 CR5 -.9956 CST -.9098

SGB I201.3 R23 .3274 R13 .9071 LSA 1505.0 MSA 168.8 $SA 10.6

$GI 1141.0 $G2 375.8 THA 30.27 ELI 454.4 EL2 59.& ALF 22t&9

FLIGHT TIME JI6.00 ARRIVAL OATE MAR 23 J966

_ISTANCE 330.684

LOL 66_57 V L 27.858 GAL -5.46 AZL 85.54 HCA 132.61 5MA 129.77 ECC ,16639 ]NC 4.4600 v] 30.]94

LOP 219.25 VP 37.826 GAP .29 AZP 93.96 TAL 209.43 TAP 2.03 RCA 10_.17 APO 151.36 V_ 35.030

o18.37 ZAk 125.28 ZAP 89.09 ETS 358.15 ZAE 156.56 [TE 247.69 ZAC 53.86 ETC 145.55 CLP -89.05

OLA I0.07 RAL 290.31 RAO 6567.7 VEL I1,75| PTH 2,07 VHP 2.909 DPA -36.36 RAP 3i8.19 ECC 1,2748

L-I T:JME IN] LAT [NJ LONG IN] RT ASC XNJ AZMTH IN] TIME PO CST TIM IN] 2 LA T _NJ 2 LONG

2489.86 -23.|6 59.70 151.71 103.45 I 37 5 I689.9 -23.06 51.66

4498.49 9.52 J88.79 147.68 63.21 16 42 7 389S.5 3.85 J82.O4

221J.43 -26.25 38.92 I51.41 104.83 2 58 46 161J.5 -23.96 30.87

4252.09 10.52 170.15 |47.|5 6J.86 I7 54 22 3652.1 6,68 J63.47

1962.49 -29.17 19.02 150.42 108.67 4 14 11 1562.5 -26.31 10.98

4073,86 I3.16 I_5,07 145.60 58.16 18 4_ 20 3473,9 8.85 148.61

M]0-COUR$E EXECUTION ACCURACY ORBIT 0ETERNINATION ACCURACY

SGT 1223.4 SGR 716.9 SG3 9|1.4 ST 360.0 5R Z_Z.Z SS 1480.6

RRT .6297 RRF .9653 RTF .882! CRT .9585 CRS -.9985 C5T -.9474

5GB 1419.? R23 .2939 R13 .9309 L$A 1592.4 MSA 168.5 SSA 9.5

5GI 1374.1 $G2 356.9 THA 27.94 EL1 606.8 EL2 63.7 ALr _2.7B
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL. 2, |965-66)

LAUNCH 04TE NOV Z9 1965

HELIOCENTRIC CONIC

RL J47,56 LAL .00

RP J08,22 L4P J,90

RC 89,783 GL 32.96

PLANETOCENTR|C CONIC

C3 J6.932 VHL 4.|13

LNCH AZNTH LNCH TIME

90.00 0 47 16

90.00 Z5 38 3

]00.00 2 I4 16

100.00 16 53 44

ZlO.O0 3 33 20

Ii0.00 17 49 10

FLIGNT T[NE JIB.00 4RR|V4L 04TE NAR 27 1966

0|STANCE 336.993

LOL 66,57 VL 27.850 G4L -5.36 AZL 85.37 HC4 i55.6J SN4

LOP 22Z,45 VP 37.808 GAP .69 AZP 94.23 TAL 209.01 TAP

GP -18.47 ZAL 124,34 ZAP 94,Z0 ET$ 356.33 ZAE 153.48 [T£

129.71 £CC .16605, JNC 4.6313 VJ 30,194

4,8Z RCA J06,17 APO I3J.Z4 V2 35.016

240,40 ZAC 53.19 £TC 142,74 CLP -94.43

OLA 1|,24 RAL 290,63 RAO 6567,7 V£L J1.761 PTH 2.08 VHP 2.938 0Pk -38.76 RAP 516,34 EEC J.2787

L-I TIN¢ INJ LAT INJ LONG INJ RT A$C INJ AZNTH INJ TZNE PO CST TIN ]NJ 2 LAT |NJ 2 LONG

253J,95 -25.79 62,62 152.72 102,ZJ I 29 28 193|,9 -23,66 54.46

4462.85 8.42 186,75 148.23 62,86 16 52 26 3862,6 4.7! 160.03

2251.36 -26,92 41.69 152,43 103.52 2 5] 47 J65|.4 -24.79 33,54

4218.67 9.44 168.23 147.68 61,51 J8 4 3 3616.7 5.56 161.61

1997,70 -29.9J 21,49 15J.49 107,38 4 8 37 J397,7 -27.24 13.32

4045.09 12,12 J53,49 146.09 57.79 18 56 35 3445.! 7,78 J47,O8

DIFFERENTIAL CORRECTIONS HID-COURSE EXECUT|ON ACCURACY ORBZT 0ETERN[NATION ACCURACY

TOE .4759 TRA -,6460 TC3-1.1267 BAU .3198 SGT 146J.6 SGR 779.9 5G3 896.6 ST 715.5 $R 307.6 $S 1507.5

ROE ,2178 RRA -,1103 RC3-,852| FAU .19312 RRT ,8719 RRF .9759 RTF .9134 CRT ,9707 CR$ -.9994 C3T -,9664

FOE 4,2235 FRA-I,8723 FC3-9.8741 85P 4548 $G8 J656.7 R23 ,2695 R13 .9466 LSA 1688.5 _SA I67.2 SSA _ 8.3

BO£ .fl216 8RA .6553 8C3 J.4126 FSP -2909 5G1 1620,5 $G2 344.4 THA 26.23 ELZ 77_.8 EL2 68.2 ALF P2,63

LAUNCH DATE NOV Z9 1965 FLIGHT TIHE 120.00 ARRIV4L CAT[ NAR 29 J966

HELIC_ENTRIC CONIC OI$TANC_ 343.276

RL 147.56 LAL .00 LC_ 66,3? VL 27.838 GAL -5.29 AZL 85.15 HCA I59.01 SHA 129.62 ECC .16580 INC 4.65;2 Vl 30.I94

RP 106.26 LAP |.74 LOP 225.65 VP 37.787 GAP 1.07 AZP 94.53 TAL 208.52 TAP 7,53 RCA I08.13 APO J5Z.12 v2 35.003

RC 9Z.1|2 GL 34.31 GP -20.79 ZAL 123,|9 ZAP 98.98 ET5 354.17 ZA£ J49,85 ET£ 235.18 Z4( 53,07 £TC I39.7l CLP -99.61

PLAN[TOCENTRIC CONIC

C3 17.297 VHL 4.139 OLA 12.68 RAL 29|.01RAO 6567.7 VEL 11.776 PTH 2.08 VHP 2,997 0PA -41,50 RAP 314.80 ECC 1.2847

LNCH AZMTH LN_H TINE L-I T|NE INJ LAT INJ LONG INJ RT A$C INJ AZNTH INJ TINE PO C3T TIN JNJ 2 LAT JNJ'2 LONG

90.00 O 36 44 2585.05 -26,50 66.35 154.05 100.37 I |9 49 |965.0 -24.79 fl6,09

90.00 J5 51 33 4419,60 ?.07 J84.29 148.98 62,5J 17 5 15 3619.6 3.33 177.61

100.00 2 4 3? 2301.63 -27.67 45.24 153.77 I01.79 2 42 58 170_.6 -25.76 36.96

100.00 .? 6 24 4178.25 8.J2 165.98 148.41 61.J3 Jg J6 2 3578.2 4.21 159.36

liD,DO 3 27 35 2041.99 -]0.77 24.66 152.90 105,69 4 I 37 1442.0 -28.31 J6,52

liD.DO 17 39 54 4010.66 }0.86 151.61 146,76 57.39 19 6 45 3410,? 6.48 14fl.25

OZFFERENTZAL C_RECTZON$ HIO-E_R$E EXECUTrON ACCURACY ORBZT CETERNJNATfON 4CCURACY

TOE .6058 TRA -.7052 TC3-1.3274 BAU .3699 5GT JZ05.0 9GR 850.6 $G3 863.6 3T 887.0 SR 363.3 SS 1530,5

ROE ,27f13 RRA -.1J95 RE3 -.8925 FAU ,J8501 RRT .8993 RRF .9636 RTF .9322 CRT ,9777 CRS -.9998 EST -.9768

FOE 4.2fl19 FRA-l.7750 FC3-9,2599 85P 5392 $G8 1905.4 R23 .2526 R|3 ,9568 L3A 1802.4 HSA I66.1 $S_ ?.]

BO£ .6654 6RA .7Jf13 8C3 1.5995 FSP -2613 SGJ 1815,2 $G2 338,2 THA 25.03 EL/ 963.5 EL2 74.2 4LF 23.05

LAUNCH OATE NOV 29 _965 FLIGHT TI_E ]22.00 ARRIVAL OkTE NAR 31 1966

HEL|OCENTR[( CONIC 01STANCE 349.534

RL J4#,56 LAL ,00 LOL 66.57 VL 27.824 GAb- -|.20 AZL 84.85 HCA 167,2J SHA

RP IO3.3J LAP 1.37 LOP 228.84 VP 37.763 GAP J.44 AZP 94.90 TAL 207,94 TAP

RC 94.449 GL 36.00 GP -23,75 ZAL 121,80 ZkP 103.30 ET$ 351.49 ZAE 145.70 ETE

PLANETOCENTRI( CONIC

C3 17.877 VHL 4.226 0LA J4,47 R4L 29|,42 RA0 6567.7 VEL 11.801 PTH 2.09 VHP 3,095 OPA -44,7_ RAP 313.73 ECC 1.2942

LNCH AZNTH LNCH TIHE L-I TIME INJ LAT _NJ LONG INJ RT A6C INJ AZNTH INJ TIME PO C3T TIN _NJ 2 LAT INJ 2 LONG

90.00 0 22 40 2654.75 -27,25 71.31 lflfl.?6 96.00 J 6 55 2054.8 -25.87 62.91

90.00 16 B 56 4365.20 5,35 181,22 150.03 62.15 17 71 41 3765.? J.56 J74,37

IO0.O0 I 31 45 2367.46 -26.49 49.96 155.54 99,44 2 31 12 1767,5 -26,90 4J.52

I00,00 I? 22 32 4127.72 6.45 163.16 149.42 60.75 18 31 20 3527.7 2.30 156.60

liD.DO 3 17 19 2099.74 -31,75 28.87 154.78 103,3_ 3 52 J8 J499.7 -_9,59 20.33

lID.DO 18 13 27 3966.20 9.29 149,32 147.69 56.96 I9 19 36 3366.2 4.88 143.02

OIFFERENT_AL COPRECTZON$ H_O-COURSE EXECUTZON ACCURACY OR6IT DETERN]NATION ACCURACY

TOE .7577 TRA -,7677 TC3-1.4953 9AU ,4212 5GT 1951.2 3GR 935,9 SG3 813,3 ST 1076,8 3R 473.3 33 1544.6

ROE ,346_ RRA -.1312 RE3 -,9324 FAU .17337 RRT ,9180 RRF ,9891RTF ,9447 CRT .9624 CRS -,9999 C3T -,9833

FOE 4.2"26_ FR4-1.6366 FC3-8.3958 BSP 6264 5G8 2164.0 R23 .2388 RJ3 .9643 LSA 1934.5 NSA 164.2 $34 5.9

BO£ .833J 8R4 .7788 9C3 1,7622 FSP -2676 5G1 2137.3 5G2 338.9 THA 24,42 ELI 1J73,4 EL2 81,1 kLr 23.48

129,32 ECC ,]6564 INC 5.J460 Vl 30.|9=

i0,J5 RCA 108.06 APO J50,91 v2 34.990

23J.7J ZAC 53.69 ETC Z36.44 CLP-I04,56

LAUNCH OATE NOV 29 J965 FLIGHT TIHE 124.00 ARRIYAL DATE APR Z 1966

HELIOC[NTRZC CONIC OISTANCE 355,768

RL 147.56 LAL .O0 LOt. 66,57 VL 27.806 GAL -5.09 AZL 84.44 HCA 165,40 $_A Z29,39 ECC .16337 ]NC 5.5646 VJ 30,194

RP 106.35 LAP |.40 LOP 232,04 VP 37,738 GAP 1.60 AZP 95.39 TAL 207.30 TAP J2,70 RCA 107.97 APO J30,82 V2 54.977

RE 96.794 GL 38.22 GP -27.71 ZAL I20,06 ZAP 106.99 £T$ 348.06 ZAE 140.85 ET£ 229.75 ZAC 55.38 ETC J32,67 CLP-J09.27

PLANETC_ENTRIC CONIC

C3 18.843 VHL 4.34] 0LA 16.80 RAL 291.84 RAD 6567.B VEL JJ.842 PTH 2,10 VHP 3.24? OPA -48.96 RAP 313,36 £CC J;3ZOl

LNCH AZNTH LN(H TINE L-I TIME JNJ LAT INJ LONG INJ RT A$C INJ AZNTH _NJ TINE P0 C3T T_N |NJ 2 LAT INJ 2 LONG

90.00 0 2 31 2751,6fl -27.98 78.30 158.IJ 94.56 0 48 23 2151,6 -27.05 69.76

90.00 16 32 24 4292,93 3.04 I??,l? Z51,56 61.83 17 43 57 3692.9 -,75 J70.54

Z00,00 I 33 25 2A58.52 -29,33 56,60 157.96 96.04 2 14 24 J856.5 -28.18 47.96

;00,00 17 44 11 4061.31 4.23 |_9,48 150.90 60,38 |6 §l 52 3461,3 .25 152.95

110.00 3 2 45 2J79.00 -32.65 34.79 157.38 100.03 3 39 4 |579.0 -31.12 26,00

I JJ_OO J8 31 20 3913,39 7.25 146,41 149.03 56.50 19 36 34 3313.6 2,80 |40.15

OIFFERENTIAL C_I_RECT_ON$ MIO-COURSE EXECUTION ACCURACY OP_IT 0£TERNINATION ACCURACY

TO[ ,9446 TRA -.6330 TC3-J.6071 BAU .4721 SGT 2196,9 SGR 1040.7 $G3 74|.6 ST 1294.4 3R 569.1 53 J_54.0

ROE .4436 RRA -,1432 RE3 -.9638 FAU .15679 RRT .930? RRF ,9929 RTF .9530 CRT .9839 CR3 -.9999 C3T -,9676

FOE 4.J680 rRA-I.302J FC3-7.2034 BSP 7174 5G8 2431.0 R23 ,2270 R13 .9696 LSA 2100.3 NSA J62.3 334 4.?

gOE Z.0436 _R4 .6473 BC3 1.6739 FSP -2451 $GI 2406.0 SG2 347.6 THA 24.33 ELI 14J9.3 EL2 90,0 ALF 24,2?

Z327



JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL 2, 1965-66

LAUNCH D4TE NOV 29 J965 FLIGHT TIN[ I26.00 ARRIVAL OAT[ APR 4 lg61

ffELIOCENTRJ¢ CONIC

eL I47.51 LAL .O0

RP J04.39 LAP 1.Z3

RC 99.145 GL 41,29

PLAN[TOC[NTRIC CONIC

C3 Z0.600 VML 4,539
LNCH'AZNTH LNCM 71M[

00.00 23 26 33

90,00 J? ? 25

JO0.O0 ; 4 38
I00.00 18 15 58

110.00 Z 40 J8

|iO,OO 18 56 4?

0ISTANCE 361._77

LOL _6.57 VL 27.785 GAL -4.97 AZL 83.79 HCA 168.60 SMA 129.25 E(C .16558 |NC 6.2107 Vl 30.194

LOP ,235.23 VP 57,711 GAP 2.14 AZP 96.09 TAL 206,58 TAP 15.18 RCA 107.85 APO 150.65 vZ 34.964

GP -33.35 ZAL J|7.79 ZAP |09.69 ETS 343.42 ZAE 134.84 [TE 229.08 ZAC $8.68 ETC Jib.B9 CLP'1|3.79

DLA 20.00 RAL Z92.2! RAO 6567.8 VEL II.9J6 PTH 2.1Z VMP 5.497 OPA -54.69 RAP 314.17 ECC 1.3390

L-I TIME [NJ LAT IN| LONG |NJ RT A$C IN| AZNTH IN| TIME PO CST TIM IN| 2 LA T,INJ 2 LONG

2898.99 -28.31 89.06 161.45 89.19 24 14 52 2299.0 -28.12 80.40

4|87.92 -_35 I1|,31 J54.04 6J.69 18 17 ]3 3587.9 -4.I3 164.67

2595.44 -29.88 66.73 I6|.45 80.74 | 4? 53 J995.4 -29.46 57.95
3966.70 1.03 I54.28 153.27 60.I2 J9 22 5 3586.? -2.96 147.76

2286,12 -33.88 43.7? I61.22 94,82 3 18 34 1696.1 -32.85 34.69
3838.75 4.43 |42.46 15|.I5 56.07 20 O 46 3238.8 -.06 136.25

OIFF[R[NT|AL CORR£CT|ONS NI0-COURSE _XECUTION ACCURACY _817 O[T[RNINATXON ACCURACY
TO[ |o|971 TRA -.9J47 TC3-1,6291 8AU .5229 SGT 2445.5 SGR IJ75,| SG3 645,| ST 1556.1 $R 743.4 SS I547.5

ROE ;5862 RRA -.J654 RC3 -.9755 FAU .J3447 RRT .9_97 RRF .995_ RTF ,9594 CRT .9888 CRS o.9999 CST -°9909

FOE 4.0338 FRA-I.3220 FC3-5.65J3 8SP 8113 SG8 2715.2 225 .2132 213 .9747 LSA 2_|1.7 "MSA 158.9 SSA 3.7

BD[ t.3329 8RA .9296 8C3 1.8888 FSP -2145 SGI 2688.5 SG2 365.4 TMA 24.79 ELI |721.7 EL2 IDO.] ALF 25.38

LAUNCH DATE NOV Z9 J965 .FL|GHT TIN[ 128.00 ARRIVAL 0ATE APR 6 1966

HELIOCENTRIC CON|C 0fSTANC[ 368.162

RL |47°56 LAL .00 LOL 66.57 VL 27.763 GAL -4.84 AZL 82.65 HCA 17].78 SMA J_9.09 [C( .16567 INC 7.3499 V| 30.194

RP 108.43 LAP 1.05 LOP 238.42 VP 37.683 GAP 2.47 AZP 97.28 TAL 205.80 TAP |7.58 RCA 107.7! APO 150.48 V2 34.951

RC 101.502 GL 45.84 GP -41.95 ZAL I14.58 ZAP 110.63 ITS 3_6.80 2A[ 126.62 [T£ 229.28 ZAC 64.64 ETC J24.23 CLP-JIS.Z7

PLAe_TOC[N7RIC CONIC
c3 24.338 VHL 4.9)3 0LA 24.70 R*L 2_2.47 RA0 6_88.0 V_L_2_071 PTH
LNCH AZMTH LNCH TXH£ L-X T|M£ XNJ LAT XNJ LONG INJ RT A$C INJ AZMTH INJ TJM[

90.00 22 23 17 3168.84 -26.49 108.55 166.2I 79,62 2_ I6 6

90,00 18 12 44 3998.95 -6.41 |_.72 159.04 62.36 _9 18 25
JO0.O0 0 iO 21 2836.32 "28.76 84.51 166.63 81.48 0 57 58

100.00 19 |2 17 3806.70 -4,58 I45.48 157.83 60,40 20 i5 44

IJ0.00 Z 0 32 2491,62 -33.96 59.01 167.3I 85,82 2 42 4

JJO.O0 19 38 36 3724.|6 .05 156.47 155.J7 55.82 20 40 40

O|FFERENTIAL CORRECTIONS _ __ NIO-COUR_ [X[CUT|ON ACCURACY

TO_ 1.5958 TRA-I.029I TC_-|.4_4 BAU .5721 $_T 27||.9 SGR 1_3G.0 SG5 504._

ROE .8180 RRA -.1941 RC_ -,8182 FAU .|0520 RRT _9460 RRF .9962 RTF .9655

FOE 3.7503 FRA-1.0982 FC_-5.6709 88P 8183 $G_ _025.| 225 .1957 R13 .9785

80£ 1.7952 8RA 1.0472 8C3 1.7582 FSP -1705 SGJ 2997.6 SG2 391.7 THA 25.45

PO CST TIN IN| 2 LAT IN| 2 LONG

2568.8 -27.6S _00.09

5598.9 -10.0_ 15_.95

2256.3 -29.64 75.82

5_06.7 -8,50 J3B.BB

J89J.$ -34.16 49.77

5124.2 -4.43 |30,26

OR01T DETERMINATION ACCURACY
$TI895'4 SR 953.3 99 1503.1

CRT .99J5 CR5 -.9998 CST -,9936

LSA ESgS.5 MSA 154.5 SSA 2.7

ELI 2118.7 [L_ iI2.D _Lr 26.58

LAUNCN D_T£ NOV 29 J965 FLIGNT TIME l]O.D0 ARRIVAL 0_T[ APR 8 ]966

HELIOC[NTR]C CONIC 0ISTANCE 574.317

RL 147.56 L_L .O0 LOL 66.57 VL 27.738 GAL -4.7! AZL 80.09 HCA 174.96 SMA 128.9_ EC( .165_J ;NC Lg.g_j6 vl 30'J94
RP 108.46 LAP .87 LOP 241.60 VP 37.653 GAP 2.80 AZP 99.97 TAL 204.95 TAP |9.9! RCA 107.54 APO 150.29 V2 3a.9_9

RC ]03.862 GL 55.16 GP -56.02 ZAL 109.50 ZAP 108.06 ET$ 326.24 ZA[ |13.88 ET[ 228.27 ZAC 75.33 IT( 1|7.73 CLP-|23.?0

PLANE TO_[NTRIC CONIC
C3 3_.352 VHL 5.946 DLA 3_.25 RAL _2.55 RA0 65£8.4 VEL I2.519 PTH E.27 VHP 5.207 0PA -?_.28 R_P 335.88 _CC 1.5918

LNCH AZMTN LNCN TIME L-I TIME IN| LAT _NJ LONG IN| RT ASC IN| AZNTH IN| T;N[ PO CST TIM IN| 2 LAT IN| 2 LONG

73.88 J8 J5 17 4077.52 -18.06 ]72.66 171,44 62.82 19 2! _4 5477.5 -21,5_ ]65._3

106.12 22 23 22 3276.82 -18.05 1J3.31 171.43 62.81 23 17 59 2676.8 -21.55 106.08

75.88 18 13 J7 4077.52 -18.06 172.66 171.44 62.82 J9 2| I4 3477.5 -2J.56 165.43
108.J2 22 23 22 3276.82 -18.05 _15.3J 171.43 62._1 25 17 59 2676.8 -21.55 106.08

110.00 0 18 25 2933.45 -26.94 9J.27 175.82 68.11 | ? ]9 2353.5 -29.66 83.14

110.OO 21 21 20 3468.88 -9.6| 123,05 J6_.40 57,04 22 J9 9 2868,9 -13.89 1J6.54
ORBIT DET[RM|NATION ACCURA£Y
ST 2418.5 SR 11E5,1 $8 1557.4

CRT .9934 CRS --999G CST -.996_

LSA 3004.7 MSA 145.9 SSA 1.9

ELI 268J.8 EL2 _20.1 ALF 25.63

MID-COURSE EX[CUT|ON ACCURACY01FFERENT[_L CORRECTIONS
TOE 2.4705 TRA-1.2406 TC3-J.0779 BAU .5948 SGT _051.1 SGR 1416.4 SG_ 309.0

R0[.1.2065 RRA -.2|05 RC3 -.6498 FAU .05904 RRT .948| RRF ,9944 RTF .9738
roe _.1182-FRA -.7872 FC3-J.4458 BSP 10218 SGB 5363.8 223 .1697 R|3 .9847

gO[ 2.7494 8RA 1.2583 8C3 1.2586 FSP -|048 SGJ 3558.5 SG2 4J1.7 THA _4.15

LAUNCH OATE NOV 29 1965 FLI¢M7 TIME J32.00

01STANCE 380.406H[L|C_[NTRIC CONIC
RL i47,56 LAL .00 LO_ 66.57 VL 27.7il GAL -4.55 AZL 69.03 HCA 178.09 5MA
RP 108.50 LAP .68 LOP 244.79 VP _7.821 GAP 3.J0 AZP 110.96 TAL 204°00 TAP

RC 106.22_ GL _4.15 GP -79.96 ZAL JO0.O0 ZAP 99.04 ETS 276.37 Z_[ 90.63 ET[

PLANE TO_[NTRIC CONIC
C3 120.695 VHL 10,986 OLA 44,55 RAL 294.65 RAD 6570.3 VEL 15.557 PTM 2.77 VHP

LNCH AZNTH INCH TIME L-J TIME IN| LAT IN| LONG IN| RT A$C IN| AZMTH IN| TIME

54.35 16 41 16 4659.69 -11.02 215.02 193.16 46.78 17 58 56
125.65 0 J6 4 5271.87 -if.Of 107,78 195.15 46.78 I JO 56

54.35 16 41 J_ 4659.69 -II.02 215.0_ |93.I_ 46.78 ]7 58 56

125.65 0 |6 4 3271.87 -JI,OI 107.78 195,15 46.76 I 10 36

_4.35 16 4l I6 4_59.69 -11.02 215.02 1931J6 46.78 17 58 56

125.65 0 16 4 5271.87 -JJ,OJ 107.78 193.15 46.78 J |0 56

OIFF[R[NTIAL CORRECTIONS MID-COURSE EXECUT_0N ACCURACY
TOE _.2668 TRA-J.5869 TC3 -,|758 BAU .2838 SGT 3488,5 5GR I]34.2 SG3 99.1

R0[-|.620_ RRA 1.0573 RC3 .0064 FAU .00849 RRT -,_80_ RRF -.SgEl RTF .g_67

FOE 2.|J18 FRA -.3989 FC3 -.0609 BSP 10184 SGB 3668,5 R23 -.1158 R13 -.9932
BO[ 6.4730 BR4 |.8958 BC3 .1759 FSP -307 5G1 5643,7 SG2 424.0 THA 163.10

ARRIVAL _ATE APR I0 J966

128.73 [CC .16596 INC20.9663 vJ 30.194

22.10 RE4 107.37 APO 150.10 V2 34.926
187.76 ZAC 94.22 [TC 75.24 CLP-154.22

|J.$56 0PA -75.47 RAP 102.69 £CC 2.9863

PO CST tim IN| 2 LAT JNJ 2 LONG
4059.7 -|6.43 209.36

2671.9 -16.42 10_,13

4059.7 -16.43 209,36

2671.9 -_6.42 102.13

4059.7 o16.43 209.36

2671.9 -16.42 IO2.13

ORBIT O£T[RNINATION ACCURACY

ST 3286.7 52 8TS.| SS 1103.1

CRT -.9878 CRS .9833 CST -.9996
LSA 357_.0 NSA |37.5 SSA .5

ELI 3398.7 EL2 131.9 AIr 165.24

1528



JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL 2 196,_-66

LAUNCN OAT[ NOV 29 1965

HEL|O(ENTRIC CONIC

RL 147.56 LAL .00

RP ]08.54 CAP .50
RC J08.588 GL -8_.65

PLAN(TOC[NTRIC CONIC

C5 J06.347 VHL 10.312

LNCN AZNTH LN(H TINE
20,37 8 13 7

159.83 18 5| 33

20.3? 8 13 7

159.E3 1# 51 3)

ZO.3T B t3 7

159.63 18 51 33

_LIGHT TIM[134.OO ARRIVAL CATE APR 12 1966

01STANCE }85.751

LOL 66.57 VL 27,682 G&L -4,44 AZL 109.56 HCA 181,48 SNA 128.53 ECC .16663 1NC|9.5581 Vl 30.194

LOP 247,97 vP 37,§J9 GAP 3.46 AZP 70.44 TAL 203,24 TAP 24.?3 RC4 J0t. JZ 4PO 149.95 V2 36.914

GP 81.66 ZAL 100.34 ZAP 9B.OZ ETS 75,26 ZAE 92.79 ETE 162.99 2_C 68.57 Ere 2?3.83 CLP 170.28

014 -72.16 RAL 10.77 RAD 6570.0 V[L 15.089 PTH 2.71 VHP J4,757 0PA 58.83 RAP 268.06 EC( 2.7502

L-J TIME IN./ LAT INJ LONG |NJ RT A$C |NJ AZMTH JNJ TIME PO CST TIN INJ 2 LA? INJ Z LONG

2178.96 16.75 74.81 275.20 161,34 8 49 26 1579.0 24.30 72.42

5?00.95 16.75 260.07 275.22 16;.34 20 26 34 5101.0 24.31 25?.68

2176.96 16.75 74.81 275.20 161,34 9 49 26 1579.0 24.30 72.42

5?00.95 16.75 260,07 275.22 161.34 20 26 34 5101.0 24.31 257.68

2176,96 16.75 74.81 275,20 161.34 9 49 26 1579.0 24.30 ?2.42

57G0.95 16,75 260.07 275,22 16|.34 20 26 34 5101.0 24.31 257.68
OIrF[RENTjAL C(_qREC?ION$

TOE-3.O722 TRA 1.6798 TC3 -.2198 BAU .,$438
ROE -.8737 RRA .061J RC3 .0205 FAU ,00837

FOE -.65J5 FRA .5065 FC3 -.0681 85P 9312

8D£ 3,194D 8RA 1.8808 BC3 .2207 FSP -_22

HTO-COURS[ EXECUTION ACCURACY ORBIT DE T[RNINA TION ACCURACY

SGT 3839.6 $GR 499,7 $G3 86.1 ST J989.7 8R 496,6 SS 580.0

RRT .6189 RRF .545! RTF .9959 CRY .8909 CR8 -.8352 CST -.9939

SG8 3871.0 R23 -.0990 RJ3 .995J LS4 2116.6 NS4 228.4 SS4 .3

$61 3851.2 SG2 39J.2 THA 4.65 ELL 2037.0 EL2 215.8 4LF 12,43

LAUNCH OAT[ NOV 29 1965 FLIGHT TIME 136.00 ARRIVAL 0ATE APR 14 1966

DISTANCE 392.774

LOt. 66.57 VL 27.652 GAL -4.26 AZL 93.98 HCA J94.59 SNA

LOP 25J,15 VP 37.556 GAP 3.74 AZP 86,|4 TAL 202.17 TAP

GP 55.93 ZAL 118.37 ZAP 113.17 ETS 34.88 ZAE 118.41ETE

OLA -48.48 RAL 3|5,63 RAO 6567.5 VEL 1|,6_5 PTH 2.04 VHP

HELIOCENTRIC C(_I|C

RL J47.56 LAL .DO

RP 108.58 LAP .31
RC 1J0.931 GL -30.16

PLAN[TOC[NTR|C CONIC

C3 J_.T66 VHL 3,T10

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

4J.85 5 46 58 1551,56 35.53

13J,|5 13 57 47 5350.24 35.54

48.85 5 46 58 1551.56 35.53
13J.15 J3 37 47 5350.24 35.54

48.85 5 46 58 1551.56 35.53

J31.15 13 57 47 5350.24 35.54
0JFFEREN?IAL C(_'RECTION$

TO[-t.Z648 TRA -.1269 TC3-3.4685 8AU ,7341

ROE .5991 RRA -.1538 RC3 1.9696 FAU .05853

F'O[-I.087J FRA .2324 FCY'-3.6606 85P 11456

8DE 1.3993 8RA .1994 8C3 3,9687 FSP -9J3

J29.33 ECC .16688 ZNC 3.8153 vl 30.194
26.?6 RCk 106.91 APO 149.74 ¥Z 34.903

J33.52 ZAC 48.05 ETC 223.27 CLP-134.67

5.705 OPA 32.35 RAP 290.59 EC_ 1.2266
|NJ LONG INJ RT ASC INJ AZNTH |NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

25.27 186.41 J25.46 6 J2 49 95J.6 39.88 17.19

246.3? 186.41 125.45 15 26 57 4?50.2 39.89 238.29
25.27 186,41 ;25.46 6 12 49 951.6 39.88 J?.J9

246.37 186.41 125.45 15 26 57 4750.2 39.89 238.29

25.27 186.41 125.46 6 12 49 951.6 39.88 17.19

246.37 JB6.4J 125.45 J5 26 57 4750.2 39.89 238.29

MIO-COUR$E EXECUTX_N ACCURACY ORBIT 0ETERNJNATION ACCURAC_

SGT 3244.3 $GR J766.5 SG3 280.9 ST 1956.4 5R 932.4 SS 832.4

RRT -.9532 RRF -.9992 RTF .9620 CRY -.9871 CR$ .9998 CST -.9899

$GB 3694.0 R'Z3 .2056 RJ3 -.9784 LSA 2316.0 N$_ 160.9 SSA !.5

$GJ 3663.6 SG2 473.2 THA 152.07 EL| 2163.0 £L2 135.3 4LF 154.70

LAUNCN 0ATE NOV 29 1965 FL|GHT TIME 138.00 ARRIVAL OAT[ APR 16 1966

H[LIOCENTRI( CONIC

RL 147.56 LAL .O0

Rp JD8.61 LAP .12

RC 1/3.313 GL -7.99
PLANETOCENTRIC (ONTC

C3 9.998 VNL 3.162

LNCH "AZNTH LNCH TIME
90,00 8 4 57

90.00 10 43 59

lOO.OO 8 53 16

JO0.O0 12 38 22

110.00 9 ? 26

I10.DO 14 40 40

01STANCE 398.847

LOL 66.57 VL Z7.621 GAL -4.08 AZL 90.90 HCA J87.75 SMA 128.11 ECC .16737 INC .9017 VJ 30.194

LOP 254.32 VP 37.523 GAP 4.03 AZP 89.11 TAL 201.11 TAP 28,66 RCA 106,68 APO 149.55 V2 34,892

GP 39.08 ZAL 122.01ZAP 123.32 ETS 29.17 ZAE 129.09 ETE 142.92 ZAC 38.7? ETC 207.2? CLP-135.05

0LA -26.86 RAL 308.63 RAD 6567.4 VEL 11.462 PTH J.99 VHP 4.43B 0P4 16.0J

L-| TZME INJ LAT INJ LONG ZNJ RT ASC INJ AZMTH ]NJ T|N[ PO CST TIM

1000.04 J6.89 330.98 164.4J 113.07 8 21 37 400.0

5767.93 27.00 274.31 167.52 98.86 12 20 ? 5167.9
844.00 14.66 318.46 163.34 116.34 9 ? 20 244,0

5399.20 29,43 247.53 167.87 95.4? J4 8 21 4799.2

799.50 J0.fl5 312.71 160.95 122.71 9 20 45 199.5

5016.46 34.16 218.67 168.07 88,_9 16 4 17 4416.5

OiFFERENTZAL C_RECTION$

TOE -,3997 TRA -,3669 TC3-5,1103 BAU .7406

ROE .12fl5 RRA -.0448 RC3 2.1418 FAU ,09134

F0E -.3438 FRA .1154 FC3-7.9091 8SP 11450

B0E .4J89 BRA .3894 BC3 5.3410 FSP -1427

MID-COURSE EXECUTION ACCURACY

9GT 3403.8 SGR 1376.5 SG3 436.0

RRT -.9342 RRF -.9989 RTF ,9367

SG8 3671.6 R23 .248! R13 -.9677

5G1 3651.4 SG2 384.0 ?HA 158.65

RAP 293._? ECC |o1645

INJ 2 LAT INJ 2 LONG

19.87 323.58
27.95 265.78

18.09 3JI.34

29.88 238.?3

lA.?8 306.17
33.60 209,47

ORB/T 0[TERNINAT|ON ACCURACY

ST 767.8 $R 232.6 SS 247.2

CRT -.9081CR$ .9982 CST -,9075

LSA 829,0 NS4 131-3 SSA JO.l

EL1 ?96.7 EL2 93.8 ALF 164.40

LAUNCH OATE NOV 29 J965 FLIGHT TIME 140o00 ARRIV4L 0ATE 4PR 18 1966

HELZOCENTRIC CONIC

RL J47.56 LAL .00
RP IO8.84 L4P ".O?

RC 119.673 GL 3,10

PLANETOC[NTRIC CONIC

C3 9._9 _HL _,110

LNCH AZNTH LNCH TIM[
90.00 3 27 5

90.00 ]3 12 IT

lOD.O0 6 39 41

100.00 14 42 22

liD.DO 7 28 30

JlO.OO 16 JO 2

01STANCE 404.910

LOt. 66.57 VL 27.588 GAL -3.90 AZL 89.65 HCA 190.93 SHA

LOP 757,flO VP 37.488 GAP 4.31 AZP 90.34 TAL 200.01 TAP

GP 28.97 ZAL 120.66 ZAP 129.80 ETS 24.74 ZAE 133.38 ETE

127.89 ECC .16785 INC .3477 VJ 30.194
30.94 RCA 106.42 APO 149.35 vZ 34.881

151.67 ZAC 35.60 [T( 194.17 CLpo137.03

OLA -15,80 RAL 307.43 RA0 6567,3 VEL I|,448 PTH J.99 VHP 4.J07 OP4 6.20

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ T_NE PO CST TIN
1540.62 .46 2.17 158.28 115.31 3 32 45 940.6

3214.09 26.31 _4.24 162.32 79.13 14 39 11 4614.1
1_O6._6 -.47 344.43 157,76 119.89 7 J 27 ?06.4

4923.58 27.35 212.63 J62.07 77.44 16 4 26 4323.6

1153.41 -2.85 331.35 156.27 124.08 ? 47 44 553.4

4649.30 30.06 190.98 161.26 ?2.90 17 27 31 4049.3
OXFFERENTIAL C_RRECTION$

TOE -.0053 TRA -.4787 YC3o5.5368 8AU .7492

ROE -.0029 RRA -.0227 RC3 1.7132 FAU .J0439

FOE ._634 FRA .0778 FC3-9.3469 BSP 11616

8DE .0061 8R4 .4792 8C3 5.7958 FSP -1649

NID-COUR$E EXECUTZON ACCURACY

$GT 3563.3 $GR 1066.3 $03 504.1

RRT -.955D RRF -.9968 RTF .9359

$GB 3719.5 R_3 .2604 RJ3 -.9623

$G1 3707.0 $62 303.9 THA 163.94

RAP 298.24 ECC 1,1591

_NJ 2 L4T |NJ 2 LONG
4.24 355.53

24.34 226.02

3.31 337.91

25.35 20_.40

1.64 325.J4

_7.43 182.?8

ORBIT O£T£RMINATION ACCURACY

ST 293.9 SR 34.9 8S 183.7
CRT ,0321CRS .4823 CST -.0063

L54 293.9 NSA 184.5 $SA 30.4

ELl 293.9 £L2 34.9 4LF .22

J529



JPL TM 33-99 EARTH--VENUS TRAJECTORIES t VOL. 2. 1965-661

LAUNCH D4TE NOV 29 196S fLIGHT TIME 14_.00

HELIOCENTRIC CONIC

RL 147',56 LAL .00 LOL 6£.57 YL Z?.554 GAL

RP 106.6_ LAP -.25 LOP _60.67 VP _?,4_4 GAP 4,_9

Re IJB.OZ9 GL 9.Z2 GP 22.56 ZAL lIB;50 ZAP |34.35

PLAN[TOCENTRIC CONIC

C3 9.772 VHL 3.126 DL4 -9.43 RAL 307.69 RAO £5£7.4

LNCH 4ZMTH LNCHTIHE L-I TIME INJ LAT ]NJ LONG

90.00 4 33 19 1760.53 -6.59 14.49

90.00 14 B 4 4998.3£ 21.70 Z|9.49

100.00 5 50 2 1313,04 -7.4_ 355.84

100.00 15 34 2 4721.09 23.59 198.78

i|0,00 £ 47 45 1332,31 -9.60 340.81

110.O0 16 32 49 4474,§8 25.9£ 179,08

01FFERENTIAL C(_RRECTION5

TOE .Z301 TRA -.5219 TC3-5.7318 BAU .7£99

ROE -.0328 RRA -,O174 RC3 1.3699 FAU ,10806

FOE .6348 FRA .0749 FC3-9.5732 BSP 12095

DOE .2325 BRA .fi222 BC3 5.8932 FSP -1751

LAUNCH OATE NOV 29 1965

4RRIVAL 0ATE APR ZD /966

0ISTANCE 410.957

-3.71 AZL 88.9£ HCA 194.]0 SMa 127.££ ECC .J6B47 INC 1.0434

aZP 91.01 TAL 198,88 TAP 32,98 RCA 10£,15 APO 149.17

ET5 21.A0 ZAE 134.83 ETE 15B.15 ZAC 35.14 ETC 184.79

V] 30.J94

V_ 34.8?0

CLP-139.|9

VEL 11.433 PTH 1.99 VHP 4.029 OPA .02 RaP 300.2! ECC 1.1608

[NJ RT A$C INJ AZMTH INJ TIME PO CST TIN INJ 2 L4T INJ Z LONG

158.03 117.60 3 2 39 11£0.5 -2.85 7.81

|60.£4 72.60 |fl 3t 22 4398.4 20.J0 ZII.7B

157.39 119.04 £ 15 J3 9|3.0 -3.49 349.26

I£0.32 71.09 1£ 52 43 4121.1 20.?9 191.10

156.26 |22_97 7 9 57 732.3 -3.19 334.49

159,32 6£.94 18 ? 23 3874.6 22.£1 171.50

ORDIT DETERMINATION ACCURACT

ST 323.5 SR 6D.l $S 4LD.J

CRT -.7309 CRS .9627 (ST -.8074

LSA 636,9 N54 201,9 SSA 16,B

EL1 525.8 EL2 44.9 ALF 174.69

ARRIVAL DATE 4PR ZZ 1966

NIO-COURSE EXECUTION ACCURACY

SGT 373£.3 SGR 839.2 $G3 52£.9

RRT -.9342 RRF -.9925 RTF .9369

5G8 3833.8 R23 .2516 RI3 -.9606

5GJ 3825.£ SG2 _51.0 THA 1£7.37

FLIGHT TIME 144.00

HELIOCENTRIC CONIC DISTANCE 416.995

RL I47.56 LAL .00 LOC 66.3? VL 27.519 GAL -3.31 AZL BD.SI HCA 197.28 SMA 127.42 ECC .16917 INC 1.4861 Vl 30.194

RP 108.7J LAP -.44 LC_ 263.84 VP 37.419 GAP 4.87 AZP 91.42 TAL 197.69 TAP 34.97 RCA 103.87 APO 148.98 v2 34.860

RC 120.382 GL J3.07 GP 18,24 ZAL 116.23 ZAP |37,83 ET$ |8.90 ZAE 135.07 ETE 162.94 2AC 33.83 ETC 178.38 CLP-I41.3J

PLANETOCENTRIC CONIC

C3 9.924 VHL 3.150 OLA -3.23 RAL _08.5£ RAO 6567.4

LNCH 4ZNTH LNCH TIME L-I TIME INJ LAT INJ LONG

90.00 4 4 II 1897.69 -10.83 22.33

90.00 14 44 9 4867.30 J9.78 210.99

100.00 5 23 3 1643,25 -JI,£4 3.20

100.00 16 T 58 4396.98 20.62 J90.73

I10,OO 6 25 39 I447,29 -I3.78 347.08

110.OO 17 21 52 4365.70 22.87 172.11

DIFFERENTIAL CORRECTIONS

TOE .4538 TRA -.4813 7C3-3.86|I BAU .7642

ROE -.0490 RR4 -.0338 RC3 1.0616 FAU ,09981

FOE |.0052 FRA .1320 FC3-8.7073 BDP JJ27J

DOE .4363 8RA .4826 BC3 3.7598 FSP -J468

VELI|.459 PTH J,99 VHP 4.0470P4 -4.0£ RAP 301.94 ECC 1.1633

INJ RT ASC INJ AZMTM INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

159.15 116.32 4 35 49 1297.7 -7.21 1_.53

160.84 69.31 18 5 17 4267.3 18.79 203.59

138.73 I17.73 5 50 27 1043.2 -7.64 356.48

160.29 67.87 17 24 35 3997.0 I7.44 183.40

|37.4_ 121.60 6 49 46 847.3 -9,50 340.60

139.20 63.87 18 34 38 3765.7 I9.17 I64.93

ORBIT DETERMINATION ACCURACY

ST 873.J SR 94.4 55 642.4

CRT -.8059 CRS .9829 CST -.9272

LSA 1069.4 M$A 200.! SSA IZ.9

ELI 876.9 EL2 47.0 ALF 174.D4

M|O-COURDE EXECUTION ACCURACY

SGT 3765.1 8GR 679.0 SG3 501.1

RRT -.9411 RRF -.9825 RTF .9465

SGB 3825.6 R23 .2619 R13 -.9492

SG! 38J8.9 SG2 226.1 THA 170.35

LAUNCH DATE NOV Z9 2965
fLIGHT TIME 146.00 ARRIVAL OATE APR 24 1968

HELIOCENTRIC CON|C DISTANCE 423.006

RL J47.56 LAL .00 LOL £6.5? VL 27.483 GaL -3.30 AZL 80.2! HC4 200.45 $HA 127.18 ECC .J£997 INC 1.794£ VI )0.194

RP J08.14 L4P -.63 LOP 2£7.01 VP 37.384 GAP 3.14 AZP 91.68 TAL 19£.49 TAP 3£.93 RC4 105.57 APO 148.80 VZ 34.8flj

RC 122.731 GL 15.71 GP 1_.|6 ZAL 1|3.99 ZAP J40.75 [TS 17,02 ZaE 134.77 ETE 1£6.30 ZAC 36.99 ETC 174.0! CLP-143.35

PLANETOCENTRIC CONIC

C3 10.06£ VHL 3.173 OLA -2.J8 RAL 309.73 RAD £567.4 VEL II.A£5 PTH J.99 VHP 4.110 OPA -£.88 RAP 303.fl7 ECC 1.J657

LNCH AZHTH LNCH TIME L;J TIN[ INJ LAT IN3 LONG INJ RT 45C INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 3 46 2 1995.89 -13.73 28.09 160.76 1J3.01 4 19 18 1395.9 -10.Z5 21.14

90.00 Jfl 11 48 4774.79 17.45 20_._'0 16_.40 £7.34 18 31 23 4174.6 14.23 198.00

100.00 5 6 22 1736.77 -14.54 6.63 I60,3£ 116.41 5 35 18 1136.8 -10.88 1.76

JO0.O0 J6 34 9 4309.13 18,27 183.29 1£1.02 65.g2 17 49 19 3909.1 14.87 17B,J5

110.00 6 12 17 I530.4I -16.69 331.76 159.1£ 120.27 6 37 47 930°4 -12.55 345.11

187.38 139.88 62.01 18 56 12 3688.3 16.57 160.43

MID-COURSE EXECUTION ACCURACY ORBIT DETERHINATION ACCURACY

SGT 3993.5 SGR 602.3 SG3 503.7 ST 1048.5 SR 59.8 SS 68t.J

RRT -.9333 RRF -.9708 RTF .9536 CRT -.04|0 CRS .9528 CST -.9473

SGB 4038.7 R23 .21f14 R13 -.9552 LSA 1237.7 HS4 186.7 SSA 13.9 !

SGI 4033.1 $G2 211.I THA I71.95 ELI 1049.7 EL2 32.3 ALF 177.25

FLIGHT TIME 148.00 ARRIV4L OaTE APR 26 2966

OISTANCE 429,004

-3.08 AZL 87,98 HCA 203.62 5NA |26.94 _CC .J7085 INC Z.0232 Vl 30.J94

3.40 AZP 91.83 TAL 195.24 TAP 38.86 RCA 105.23 APO 148.63 v2 34.84_

ET$ I5.57 ZAE 134.2£ ETE 168.74 ZAC 38.39 ETC 170.99 CLP-145.28

VEL 1|.471PTH 1.99 VHP 4.198 DPA -8.89 RAP 305.20 ECC 1.1677

INJ RT A$C INJ AZMTH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

162.63 113.73 4 B 26 1472.8 -12.5fl 25.62

1£2.59 66.01 16 33 40 4102.7 12.14 193.75

1£2.27 113.15 5 25 30 1210.1 -13.19 5.9B

1£2.20 64.61 18 10 33 3840.7 12.77 174.15

161.10 I|9,03 6 30 23 995.7 -14.8D 348.73

161.02 60.73 19 |5 0 3627.8 14.46 157.02

MXD-COUR$E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

DGT 4132,3 8GR 532.£ $G3 48£.4 ST 1242.6 DR 40.2 SS 747.8

RRT -.9J79 RRF -.9512 RTF .9533 CRT -.7150 CR$ .9543 CST -.9601

5G0 4|_6,7 R23 .IB£| R13 -.9343 LSA 1439,3 NSA 181,7-5s4 14.3

DGJ 4161,4 SG2 209.8 THA 173.24 ELI 124_.9 ELE _8.1 ALF 178.67

110.00 17 44 44 4288.27 20.47

01FFER[NTIAL CORRECTIONS

TOE ,5568 TRA -.5073 TC3-5.9166 BAU .8063

ROE -.0303 RRA -.0293 RC3 .9418 FAU .10_70

FOE 1.0564 FRA .2|12 FC3-9.6801 BSP 12509

DOE .5376 8RA .5084 8C3 5.9911 FSP -1632

LAUNCH DATE NOV 29 1965

HELIOCENTRIC CONIC

RL 147.30 LAL ,00 LOt. 66,37 VL 27.447 GAL

RP 108.76 LAP -.9| LOP 270.17 VP 37.349 GAP

RC 125.075 GL 17.64 GP 12.09 ZAL I1|.74 ZAP J43.23

PLANETOCENTRIC CONIC

C3 IO.ID9 VHL 3,J92 DL4 .23 RAL 31|.J7 RAO 6567.4

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG

90.00 3 33 53 2072.80 -J5.89 32.70

90.00 13 35 18 4702.73 13.31 200,80

|00.00 4 53 20 J8J0.08 -18.7! 12.99

100.00 16 56 32 4440.68 I£.32 18J.|4

110.00 6 3 30 1393,70 -18.89 335.33

liD,Do 18 4 32 4227.02 18.50 163,80
OIFFERENTIAL CORRECTIONS

TDE oD737 TRA -,483_ TC3-6,0371 BAU _0|

RDE -.0170 RRA -.0343 Re3 .827! FAU .09624

FOE 1.1431 FRA .2£92 FC3-8.J769 BSP 13025

DOE .0739 BRA .48?| BC3 £.0933 FDP -1587

J530



JPL TM 33-99 EARTH--VENUSTRAJECTORIES(VOL 2 1965-66b

LAUNCH 0ATE NOV ?9 1965 FLIGHT TIME 150,00 ARRIVAL DATE APR 28 1966

HELIOCENTRIC CONIC

RL 147.56 LAL ,00

RP I*08.T9 LAP -.99

RC 1Z7.413 GL 19.12

PLANETOCENTR%C CONIC

C3 IO.3DO VHL 3.209

LNCH AZNTH LNCH TIME

90.00 3 25 26

90.00 I5 56 28

100.00 4 4? 49

100.00 J? 16 47

110.OO 5 56 26

1IO.00 I8 Z2 39

DIFFERENTIAL CORRECTIONS

TOE .7806 TRA -.4496 TC3-6.1439 6AU .8522

ROE -.0049 RRA -.O403 RC3 .7424 FAU .09121

FOE 1.1991 FRA .3359 FC3-7.6665 BSP 13410

6DE .7807 BRA .45J4 BC3 6.1886 FSP -1525

OISTANCE 434.986

LOL 66.57 VL 27.410 GAL -2.85 AZL BT.BO HCA 206.79 6MA 126.69 ECC .17183 INC ?.2002 Vl 30.194

LOP 273.34 VP 37,314 GAP 5,67 4ZP 91.96 TAL 193.96 T_P 40.75 Re4 104.92 APO 146.46 V2 34,834

GP 11,16 ZAL 109,48 ZAP 145,.47 ETS 14,45 ZAE 133,68 ETE 170,55 ZAC 39.93 ETC 166.69 CLP-IA?.II

OLA 2.23 RAL 312.72 RA0 6567.4 VEL 11.476 PTH 1.99 VHP 4.296 0PA -10.33 RAP 306.83 ECC 1,1695

L-Z TIME IN% LAT IN% L_NG IN% RT A$C ZNJ AZNTM INJ TIME PO C8T TIN %NJ 2 LAT IN% Z LONG

2J36.90 -17.61 36.62 164.73 112.54 A I 3 1536.9 -14.40 29.41

4642.9? J3.82 /97.22 164.07 65.04 I7 13 51 4043.0 |0,34 |90,2?

1671.%8 -18.44 I6.7% 164.35 113.95 5 19 0 1271.2 -15.05 9.56

4383.92 |4.64 177.77 163,66 63.64 18 29 51 3783.9 I0.98 J?O.P9

1650.14 -20.66 358.78 163.21 112.86 6 25 57 1050,1 -16.7? 351.82

4177.73 16.81 160.91 162.45 59.79 19 32 %6 337?.7 12.67 154.24

HID-COURSE EXECUTION ACCURACY C)RBIT 0ETERNINATION ACCURACY

SGT 4259.Q SGR 482.0 $G3 466.5 ST 1419.3 SR 2?.4 SS ?99.3

RRT -.893J RRF -.9248 RTF .9526 CRT -.2260 CR6 .4223 CST -.9627

SGB 4286.2 R23 .1597 R13 -.9534 LSA 1619.3 NSA 177.9 SSA 14.8

SGI 4280.8 $G2 2%5.? ?HA 174.21 ELl J419.3 EL2 26.? ALF |79.75

LAUNCH OATE NOV Z9 1963 FLIGHT TINE I52.00 ARRIVAL DATE APR 30 1966

HELIOCENTRTC CONIC

RL 142.36 LAL .00

RP 108.81 LAP -|.12

RC 129.747 GL ZO.2?

PLANE TOq_£NTRXC CONIC

C3 IO,407 VHL 3.226

LNCH AZNTH LNCH TIME

90.00 3 19 27

90,00 16 16 19

1OO,OO 4 42 3_

100.00 I? 33 49

ljO,OO 3 53 8

%10.OO 18 39 48

DISTANCE 440,952

LC_. 66.5? VL 22.322 GAL -2.61 AZL 87.66 HEA 209.96 SNA 126,44 ECC .17291 INC 2.3421 VJ 30.194

LOP 276.51 VP 37.219 GAP 5.93 AZP 92.03 TAL 192.65 TAP 42.60 RCA 104.58 APO J48.31 v2 34.826

GP 9.29 ZAL 107.20 ZAP 147.49 ET$ 13.52 ZAE 133.09 ErE 121.91 ZA( 41,55 ETC 16T.42 CLP-146.84

OLA 3,96 RAL 314,50 RAO 656?,4 VEL 11,480 PTH 2,00 VHP 4,406 DPA -%1,37 RAP 308,53 ECC 1.1713

k-I TIN[ ZNJ LAT IN% LONG INJ RT ASC IN% AIM?J4 INJ TIME PO CST TXN IN% 2 LAT IN% 2 LONG

2192.89 -19.04 40.1I 166.95 111.32 3 55 59 1592.9 -15.92 32.78

4391.16 18,31 194.17 I65.27 64,30 17 32 30 3991.2 $.?fi 187.30

%924.54 -I9.88 20.01 166.58 112.79 fi 14 43 1324.3 -16.62 12.74

4334.74 I3.|3 174.89 165.36 62.90 ]8 48 3 3734.7 9.39 168.10

/697.64 -22.14 1.67 165.47 116.23 6 23 26 109?.6 -18.38 354.56

4%34.40 15.30 158.44 164.1I 59.05 19 46 43 3534.4 11.09 151.88

NI0-COURSE EXECUTION ACCURACY ORBIT 0ETERNINATION ACCURACY

SG? 4382_0 SGR 446,7 $G3 446.6 ST 1579.8 $R 31.6 SS 836.6

RRT -.86|6 RRF -.8918 RTF .9520 CRT .5139 CR$ -.3503 CST -.9226

8GB 4404,7 R23 .I367 RI3 -.9526 LSA 1779,3 HSA 174.2 $SA Ifi.4

SGI 4398,9 $G2 225,8 ?HA 174,97 EL] J579,9 EL2 26,8 ALF .60

DIFF_REMTJAL COPRECTIONS

TOE ,8785 TRA -,4044 TC3-6,2422 BAU ,8744

ROE .OO8% RRA -,O465 RC3 .6299 FAU ,09628

FOE 1.Z292 FRA .3988 FC3-?,J??4 85P 13612

80£ .8783 8RA .4071 $C3 6.2846 FSP -1462

LAUNCH DATE NOV 29 1965 FLIGHT TIME 154.00 4RRIVAL 0ATE M4V Z 1966

HELIOCENTRIC COMIC

RL 147.56 LAL ,00

RP 108.84 L4P -1,34

RC 13Z.074 GL 21.18

PLANETOCENTR|C CONIC

C3 |0.3_9 VHL 3.243

LNCH 4ZMTH LNCM T_NE

90,00 3 15 11

gO.DO %6 35 26

I00,00 4 39 7

100.00 I? 34 10

110,00 5 53 20

liD,DO 18 56 27

DIFFERENTIAL COPRECTION$

TOE .9724 TRA -,3483 TC3-6.3372 BAU .8956

ROE .0206 RRA -.0530 RC3 .6314 FAU .08140

rOE %._460 rRA .4627 FC3-6.6992 BSP 14190

8OE ,9727 8RA .3524 BC3 6.3686 FSP -1406

DISTANCE 446.902

LOL 66.57 VL ?T,33A GAL -2.36 A2L 67.54 HCA 213,13 SNA 126.19 ECC ,12410

LOP Z79.67 VP 37.244 GAP 6.19 AZP 92.06 TAL 191,30 TAP 44.43 RE4 104.22

GP 8.70 ZAL 104.65 ZAP J49.34 ET6 12.89 Z4E 132.53 ETE 172.96 ZAC 43.24

]NC 2.4591 V! 30.|94

APO 148,16 V2 34.819

ETC 166.39 CLP-150.48

OLA 5,51RAL 316,36 RA0 6567,4 VEL 11,485 PTH 2,00 VHP 4,322 0PA -|Z,II RAP 310.30 ECC J,JT3J

L-I TIME INJ LAT JNJ LONG JNJ RT A$C |NJ AZMTH IN% TEN[ PO C6T TIM IN% 2 LAT IN% 2 LONG

2243.59 -20.26 43.33 169.30 110.21 3 32 34 I643,6 -1?.33 35.86

4344.76 10.93 191.46 167.66 63.71 17 31 10 3944.8 7.3! 184.65

1972.84 -21.|3 23.06 |68.95 111.65 3 12 0 1372.6 -18.00 i3,66

4290.27 11.75 172.36 167.24 62.32 I9 5 41 3690.6 7.96 I63.63

1740.61 -23.43 4.34 167.86 1Ifl.63 6 22 20 1140.6 -19,79 35?.09

4093.76 J3.94 156.28 165.96 38.4? 20 4 43 3493.8 9.6? I49.29

HID-COURSE EXECUTION ACCURACY ORBIT 0ETERNINATION ACCURACY

$GT 449?.9 SGR 421.8 SG3 426.8 ST 1732.3 SR 47.7 $S 866.8

RRT -.8237 RRF -.8528 RTF .9513 CRT .8022 CR6 -.6265 CST -.9261

SGB 4517.6 RE3 .1181 R13 -.9518 LSA 1930.0 MSA I70.8 SsA 16.O

SGl 4511.3 $G2 238,4 ?HA 175.37 ELI I732.7 EL2 28,5 ALF 1.27

LAUNCH OATE NOv 29 1965 FLIGHT TIME 156.00 ARRIVAL DATE HA_ 4 1966

HEL;C(ENTRIC CONIC

RL 147.56 LAL .00

RP 108.86 LAP -1.51

RC I34.395 GL 21.9J

PLANETOCENTRIC CONIC

C3 10.643 VHL 3.262

LNCH AZMTH LNCH TIME

90.00 3 12 12

90.00 16 54 8

I00.00 4 36 fl%

100,00 %8 12 10

110.00 5 52 39

J10.00 19 12 3%

OISTANCE 432.836

LOL 66.57 VL 27.295 GAL -2.10 AZL 82.44 HCA 216.29 SHA 125.94 ECC .17540 INC 2.5578 VI 30.I94

LOP 282.83 VP 37.210 GAP 6.44 AZP 92.06 ?AL J89.94 TAP 46.23 RC4 103._3 APO 148.03 v2 34.812

GP 7.80 2AL 102.51 ZAP 151.06 ET$ 12.36 ZAE 132.00 ETE I73.79 ZAC 44,99 ETC I65,62 CLP-152.O4

OLA 6.92 RAL 316.34 RAO 6567.4 VEL 11.490 PTH 2.00 VHP 4.644 OPA -12.61

L-I TINE IN% LAT IN% LONG IN_ RT ASC IN% AZHTH IN% TIME POCfiT T_N

2290.80 -21.34 46.37 17J.79 109,06 3 50 23 1690.8

4302.33 9.64 IB9.OI 169.73 63.24 19 9 ll 3902,3

20%1,77 -22.23 25.94 171.45 110.52 5 I0 29 1417,8

4230.57 I0.47 170.06 169.29 61.84 19 23 J 3650,6

1790.53 -24,58 6,B? 120.39 114.53 6 22 20 1160.3

4060.59 12,68 J54,34 162.98 5?.99 20 20 32 3460.6

DIFFERENTIAL CORRECTIONS

TD£ 1.0619 TRA -.2837 TC3-6.4142 BAU .9163

R0g ,032? RRA -,039? RC3 ,592? FAU ,D2623

FOE 1.25JJ FRA ,3234 FC3-6.2418 05P 14562

8DE 1,0630 BRA .2899 BC3 6.441_ FSP -/348

NIO-COUR$E EXECUTION ACCURACY

SGT 4609.6 SGR 405,0 $G3 40?,?

RRT -.7810 RRr -.8091RTF .9506

$G9 462?.4 R23 .1032 R13 -.9510

$G1 4620.5 SG2 232.3 THA 126.06

RAP 312.10 ECC J.J252

IN% 2 LAT IN% 2 LONG

-18,55 38.8J

5.9? J82.25

-19.24 18,43

6.63 163.38

-2J.07 359.49

8.36 142.90

ORBIT OETERNINATZON ACCURACY

ST %8?6,3 SR 66.T S$ 890.0

CRT ,8841 CR$ -,7830 CST -.9?88

LSA 20?0.9 NSA J62.6 SSA 16.7

ELI I872.2 EL2 31.1ALF J.80

J531



JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOU 2, 1965-66_

L4UNC_ C_rE NOV 29 J96fl FLIGHT TIN[ 158.00 ARRIVAL CArE x4r 6 ;966

HEL;OC[NTRIC CONIC

eL 14?.fl6 LAL ,00

Rp 108,87 LAP "1.68

RC ;36.TO9 GL 22.49

PLANETOC[NTR|C CON|C

C3 10,786 VHL 3.284 0LA

LNCH 4ZMTM LNCH TIME L-I TI_E IN; LAT

90.00 3 !0 13 2335,68 -22.3|

9D,DD J7 12 4D 4482.B7 B.42

100.00 4 3_ 33 2060.4? -23.22

JO0.O0 ]8 30 2 4213.32 9.27

i10.00 5 52 53 1818.43 -25.63

110.00 ;9 Z9 ;l 4028.12 11.50

01rFERENTIAL C(_RRECTIONS

ro[ 1.1538 TRA -.2029 TC3-6.46fl/ BAU .9357

ROE .0442 RRA -.0668 RC3 .5599 FAU .07213

roe 1.2538 FRA .5845 FC3"5.7900 8SP 14868

80[ 1.|546 8RA .2;84 BC3 6.4893 FSP -J284

CISTANC[ 458.754

LOL 66.57 VL 27.156 GAL -1.8E A2L B1.36 HCA E19.46 SMA ;15.69 [CO

LOP 285.99 VP 37.116 GAP 6.?OAZP 9_.04 TAL |88.54 TAP 48.00 R(4

GP 7.06 2AL 100.10 2AP |52.66 ITS 11.97 ZA_ |31.5_ [TE 1i4.44 Z4(

.17682 INC 2.6426 VJ 30.194

103,46 JPO 147.91 v2 34.B06

46.78 ETC 165,19 CLP-J53,52

8.24 RAL 320.4| RA0 6561.4 VEL 11,497 PTH 2,00 YHP 4.270 0PA -12.93 RIP 313.94 [CO I.I?T5

IN; LONG IN; RT k$C IN; AZNTH IN; TIME PO CST TIM IN; ? LAT IN; Z LONG

49.30 174.42 J02.90 3 49 B ;?35.7 -19.66 41.64

196,25 J7J,95 _2.88 J8 27 3 _882.9 4.21 1_0.03

28.73 174,09 109.37 fl 9 53 ;460.5 -20.37 21.10

167.9_ I21.50 61.45 19 40 15 36;3.3 5.38 161,32

9.31 123.05 1J3.43 6 23 11 1218.4 -22._4 1.80

152.56 170.16 57.59 20 36 J9 3428.! Y.14 146.18

MI0-COUR5[ EXECUTION ACCURACY ORBIT C[T[RMINATION ACCURACY

SGT 47|3.7 5GR- 393.8 $G3 389.4 ST 2019.9 SR 85,5 SS 911.7

RRT -.2345 RRF -.26|5 RTF .9497 CRT .9126 CR$ -.8269 [ST -.9811

$G8 4730.1 R23 ,0909 RI3 -.9_01 LSA 221|.5 MS4 1_4,7 $SA 17.3

SGI 4722,6 SG2 266.? THA 176.48 ELi 2021.4 EL[ 34.9 ALF 2.21

LAUNCH OAT[ NOV 29 1965 FLIGHT TIME 160.00 ARRIVAL 0ATE MAY 8 1966

H[L|O_[NTRIC CONIC DISTANCE 464.656

RL 147.56 LaL .00 LOL 66,5? VL 27.2I? GAL -J_4 _ZL 87,_8 HCA 822.68 SMA ]25.43 _CC .17836 [NC 2,7168 v] 30.194

RC 159.01_ GL 22.93 Ge 8.4A ZAL _?.eA zAP ;_.;? £TS 1;.e? zA[ ;_;.0e ErE ;7,.97 zAc 48.62 ETC 18,.88 CL_-15,.9_
PLAN_T(XENTRIC CONIC

C3 10.954 VHL 3.3]0 0LA 9,49 RAL 322,58 RAO 656?.4 V_L Jl,504 PTH _.00 VHP 4.90l 0PA -J3.;O RAP 315.83,ECC 1.1803

LNCH AZMTH LNCH TIME L-I TIME ;NJ LAT IN; LONG IN; RT A$C IN; AZM/M IN; TIME PO [ST TIM IN; E L&T IN; 2 LONG

_0.00 3 9 J 2319.04 -23.19 52.18 177.11 106.72 3 48 40 1729.0 -20.68 44.40

90,00 17 31 ;0 4425.85 ?._ 184.65 174.3_ 62.56 18 44 56 3825.8 3,53 177.96

100.00 4 35 1 2JOJ,62 -24.J2 3J.46 176.85 108.21 5 10 3 1501.7 -21.4! 23.71

lO0.O0 18 47 51 4178.44 8,J3 165,99 J73.86 61,13 19 57 29 3578.4 4.21 159.39

1;0.00 5 _3 51 18_4,97 -26.60 lJ.?; 175.84 J12.3l 6 2q 46 ;255.0 -2_.34 4.07

110.00 19 45 30 3997_92 ;0.39 150.92 |72.49 57.25 20 52 8 3597.9 6.00 144.58

DIFFERENTIAL CC_R_CTION$ NI0-COUR$E _XECUTION ACCURACY ORBIT 0[T[RMIMA T_ON ACCURACY

TO[ 1.2421 TRA -,1245 T¢3-6,4988 BAU .9549 SGT 4814.2 SGR 382.2 $G3 371.9 ST 2155.J SR 104.2 SS 926.9

RO_ .0555 RRA -.0?39 RC_ .5317 FAU .06784 RRT -.6861 RRF -.7124 RTF .9491 CRT .9254 CRS -.8476 CST -.9826

FOE 1.2428 FR_ .6409 FC3-5.36|9 85P 15214 $68 4829.8 R23 .0811 RJ3 -.9493 LS_ 2_4_.6 MSA 161,9 55A |7.8

B0[ 1.2435 ERA ,1448 _C3 6.5205 FSP -1232 $G1 4821.6 SG2 281.3 THA 176.83 £L1 2157.2 EL2 39.5 ALF 2.56

LAUNCH 0ATE NOV 29 1965 FLIGMT TIN[ |62,00 4RRIVJ_. D4T[ NA_ 10 J966

N£L|OC[NrR_C CCh_IC

RL 147.58 LAL ,00 LOL 66.57 VL

• P |08.90 LAP -;.99 LOP 292.32 VP

RC 141.312 GL 23.26 GP 5,91 Z4L

PLAN[TOCENTR|C CONIC

C3 11.154 VHL 3.540

LNCH AZNTM LNCH _;M[

90,00 3 8 29

90,00 17 49 42

100.00 4 33 9

100.00 19 5 43

]10.00 5 55 2?

110.00 20 1 54

0IFFERENTIAL CORRECTIONS

TOE I._ZB5 TRA -.O338 TC3-6.5158 gAU .9746

ROE .0668 RRA -.0810 RC3 _O67 FAU .06393

ro£ ;.2359 rRA .6922 FC3-4.9620 BSP 15576

80E 1,3302 BRA .0877 BC3 6.5355 FSP -J;8_

OISTAN(['470.541

27.128 GAL -J.24 AZL 87.22 HCA 225.78 SMA 125.18 ECC .;8005 IN[ _.2825 vI 30,194

52.109 GAP 7.22 AZP 9;.94 T_L 185.68 TAP 51.47 RCA ;0_,64 4PO 147.72 v[ 34.797

95.13 ZAP 15_.60 ETS 11.48 ZA[ 130.69 ET[ 175,40 Z_C 50.49 ETC 164.70 CLP-156.28

0LA 10.66 R4L 324.83 RAO 6567.4 VEL 11,513 PTH 2.01 VMP 5.036 0P4 -J3.14 RAP 312.76 ECC 1.1836

k-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN |NJ 2 LATINJ 2 LONG

2421.41 -23.99 55,02 180.06 ;05.51 3 48 50 1821.4 -21.65 4T.;_

4390.92 6.16 182.67 176.8fi 62.31 19 2 52 3?90.9 2.41 176.O0

2141.9! -24.95 34.16 J79.76 ;07.02 5 10 50 1541.9 -22,39 26.30

4145.85 7,04 I64.I_ J76,37 60,87 20 J4 49 3545,7 3,JJ 157.58

1890.60 -27.50 ;4.09 178.77 J11.;5 6 26 58 1290.6 -24.37 6.32

3969.72 9.35 149.40 174.96 56.97 21 8 3 3369,7 4.94 143,10

MI0-COUR$E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 4913.3 SGR 384._ SG3 355.6 ST 2282.9 SR 122.7 SS 936.9

RRT -.6374 RRF -,6635 RTF .9488 CRT .9311CR$ -.8583 CST -.9843

SGB 4928.3 R23 ,0734 R_3 -.9490 LSA 2465,5 MSA 159.2 5SA IB.3

SGJ 4919.4 $_2 295,7 THA 127.34 EL; 2285,8 EL2 44.7 ALF 2.87

LAUNCH 0ATE NOV 29 1965 FLIGHT TIME 164.00 ARRIVAL OATE NAY 12 1966

HELI(XENTRIC CONJC

RL 147.56 LAL .00 LOL 66.57 VL 27.138 G_L

RP IO8.92 LAP -2.14 LOP 295.48 VP 37.076 GAP 7.48

RC J43._98 GL 23.49 GP _,46 ZAL 92._9 2AP 136.98

PLAN( TO_[NTRIC CONIC

C3 11.392 VHL 3.375 DLA 11,29 RAL 327.17 R_O 6567.4

0ISTANC[ 4?6.4;0

-.94 AZL 87.16 MCA 228.95 $MA 124.93 £CC

AZP 91.87 TAL 184.22 TAp 53.17 RCA

ET$ Jl.36 2AE J30.34 ETE ;75.76 ZAC

LNCH AZMTM LNCM TIME L-I TIME IN; LAT IN; LONG

90.00 3 8 30 2463.1_ -24.22 57.86 183.06 104.27 3 49 34

90.00 18 8 18 4357._ _.Jl 180.81 179.51 62.11 19 20 56

;00.00 4 3_ flO 218t.52 -2_.71 36.B_ 182.79 lO_.?9 5 12 11

100.00 19 23 39 4||4.7? 6.02 162.44 I'79.02 60.66 20 _2 ;4

110.OO 5 _1 36 1925.64 -28.34 16.48 181.84 109.97 6 29 4Z

110.O0 ZO 18 22 3943.40 8,37 148.00 177.57 56.74 21 24 6

OIFF[R[N?IAL CORRECTIONS MI0-COUR$_ EXECUTION ACCURACY

TOE 1.4171 TR_ .0624 TC3-6.4991BAU .9925 SGT 5004.7 $GR 383.2 $G3 339,9

ROE .0778 RRA -.0882 RC3 .4823 FAU ,06006 RRT -._882 RR_ -.6132 RTF .9482

FOE 1.2245 FRA .7430 FC3-4.5640 BSP 15895 flG_ 5019.4 RE3 .0666 RI3 -.9484

8OE |.4192 8RA .1110 8C3 6._170 FSP -1137 $GI 5009.8 $G2 309.6 THA ;??.4;

.J8188 INC 2.84;5 V! 30.J94

;02.20 APO J42.65 V2 34.793

52.4J ETC J64.8J CLP-132._8

VEL 11,323 PTH 2,O; VHP 5,;?4 0PA -13,07 RAP 519.73 ECC ;.J875

IN; RT AS( _NJ AZMTH IN; TIME PO CST TIM IN; 2 LAT |NJ 2 LONG

;863.2 -22.52 49.89

5757.9 ;,34 124.16

1581.5 -23.30 25.89

35;4.8 2.06 ;55.#8

1325.6 -25,35 B.57

5343.4 3,94 14;,TI

ORBIT 0[T[RMINA TION ACCURAC_

ST 2409.4 5R ;40.3 SS 946.1

CRT .9324 CRS -.8630 CST -.9937

LSA 258?,5 MS4 156.9 5SA 18.7

_LI 2413.0 £L2 _0.6 _Lr 5,]I

z

J532



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 2 1965-66_

LAUNCH GATE NOV 29 1965

HELIOCENTRIC CONIC

RL I47.56 LAL .00

RP JO8.93 L4P -2.28

RC 145,874 GL 25.61

PLANETOCENTRIC CONIC

C3 II.674 VHL 3,417

LNCH A_NTH LNCH TIME

90.00 3 9 1

90.00 IB 26 59

]00.00 4 37 !

I00.00 J9 41 41

I]O.OO 6 O 15

]IO.OO ZO 34 56

FLIGHT TIME 166.00 ARRIVAL CITE MAY 14 ]966

CISTANCE 482.262

LOL 66,5T VL 27.098 GAL -.62 AZL 87.10 HCA 252,I1 SNA 124.67 ECC .18387 INC 2.8950 V] 50.I94

LOP 298.64 VP 37.044 GAP 7.74 AZF 91.78 TAL 182.74 TAP 54.85 RCA 101.75 4PO 147.60 vz 34.790

GP 5,07 Z4L 90.00 ZAP 158.25 ETS 11.52 ZAE 130.03 ET[ 176,07 ZAC 54.36 ETC 164.60 CLP-158.82

CLA 12.86 RAL 329.58 RAG 6567.4 VEL 11.535 PTH E.Ol VNP 5.518 _PA -]2.90 R4P 521.72 ECC 1.19Z1

L-I TIME INJ LAT INJ LONG INJ RT A$C )NJ AZMTH [NJ TIME PO CST TIM INJ 2 L4T INJ Z LONG

2504.53 -25.38 60.71 186.24 102.99 3 50 46 1904.5 -23.35 52.64

4326.71 4.12 179.06 182.32 61.96 19 39 6 3726.7 .34 J72.42

2220.74 -26.41 39.56 165.96 104.53 5 14 E 1620.7 -24.16 51.49

40d§.73 5.05 160.85 181.60 60.50 20 49 46 3485,7 1.08 154.29

1960.31 -29.12 J8.8T 185.04 108.75 6 32 55 1360.3 -26.28 I0.8)

3918.93 7.45 146.69 I_0,.32 56.54 21 40 15 3318.9 3.00 140.43

CIFFER£NTIAL CORRECTIONS MIG-COURSE EXECUTION ACCURACY ORBIT CETERMINA TION ACCURACY

TOE |.5079 TRA .1796 TC3-6.4488 BAU 1.DO90 SGT 5090.0 5GR 383.9 $63 325.0 ST 2533.8 5R 157.5 55 953.1

ROE .0890 RRA -.0934 RE3 ,4384 FAU .05636 RRT -.5393 RRF -.5646 RTF .9478 CRT .93|fl ORS -.8644 CST -.9869

FOE l.ZII7 FRA .7932 FC3-4.1794 8SP J6140 S68 3104.5 R23 .O61J RI3 -.9479 LSA 2707.2 MSA |55.2 5SA 19.0

SCE 1.5J03 BRA .2034 8C3 6.4650 FSP -I086 SG1 3094.3 SG2 323.0 THA 177.66 £LJ 2538.0 EL2 57.2 ALF 3.32

LAUNCH OATE NOV 29 1963 FLIGHT TIME ]68.00 ARRIVAL OATE MAY 16 1966

_LIC(ENTRIC CONIC

RL J47.56 LAL .00

RP JO8.93 LAP -Z,42

RE 148.138 GL Z3,63

PLANETC(ENTRIC CONIC

C3 12.007 VHL 3.465

LNCM AZMTH

90.00

90.00

100.00

100,00

110.00

IlO.O0

OIFFERENTIAL

TOE 1,3973 TRA .2975

R0[ .1004 RRA -.IO24

FOE 1.1979 FRA .8364

BOE 1.6OO5 BRA .]146

DISTANCE 488.097

LOt. 66.57 VL 27.059 GAL -,28 AZL 87.06 MCA 235.27 SMA 124.42 ECC .18602 INC ?.944? Vl 30.194

LOP ]0|.80 VP 37.013 GAP B.O! AZP 91.68 TAL 181.24 TAP 56.31 RCA 10].28 4PO 147.57V2 34.787

GP 4.72 ZAL 87.39 ZAP 159.48 ETS 11.35 ZA£ 129.76 ETE 176.32 ZAC 56.35 ETC 164.63 CLP-160.OI

OLA 13.88 RAL 332.05 RAG 6567.5 VEL IJ.350 PTH Z.02 VHP 5.465 DPA -12.65 RAP 323.75 ECC 1.1976

LNCH TIME L-I TIME ZNJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIM INJ Z LA T INJ 2 LONG

3 9 59 2545.87 -25.98 63.58 189.5J 101.67 3 52 25 1945.7 -24.11 55.41

18 45 43 4297.39 3.18 177.42 185.25 61.85 19 57 2_ 3697.4 -.61 170.79

4 38 39 2259.70 -27.05 42.28 189.25 103.23 5 16 19 1659.7 -24.96 34.10

19 39 46 4038.59 4.13 159.33 184.72 60._7 21 7 24 3458.6 .16 152.80

6 3 21 1994.71 -29.85 2i.28 188.38 107.49 6 36 35 1394.7 -27.17 13.12

20 51 34 3896.34 6.61 145.50 183.20 56.38 21 56 30 3296.3 2.14 139.25

CORRECTIONS HIO-CC_JRSE EXECUTION ACCURACY ORBIT CE TER_INA TION ACCURACY

TC3-6.3847 8AU 1.0273 SGT 5177.9 6GR 386.1 8G3 311.6 ST 2648.9 SR 174,3 SS 957.6

RC3 .4355 FAU ,05314 RRT -.4930 RRF -.5179 RTF .9481 CRT .9299 CRS -,8650 CST -.9880

FC3-3.8317 BSP 16476 SG8 3192.3 R23 ,0559 RI3 -.9482 LSA 2817.8 MSA 153.3 SSA 19.3

8C3 6.3995 FSP -1047 SGI 5181.5 862 335,7 THA 177.89 ELI 2653.8 EL2 64.0 lLr 3.50

LAUNCH OATE NOV 29 1965 FLIGHT TIME 170.00 ARRIVAL GATE MAY IB 1966

HELIOCENTRIC CONIC

RL 147.56 LAL .00 LOL 66.57 VL

RP 108.94 LAP -2.55 LOP 304,9T vP

RC 150.390 GL 23.59 GP 4,43 ZAL

PL4NETOCENTRIC CONIC

C3 12.399 VHL 3.321

LNCH AZMT_ LNCH TIME

90.00 3 11 21 2586.66 -26.32

90.00 19 4 33 4269._ 2.30

I00,00 4 40 43 2298.48 -27.62

I00.00 20 17 52 4033.39 3.28

110.00 6 6 32 2028.94 -30.52

110.00 21 B 13 3875.70 5.83

CIFFERENT)AL CORRECTIONS

TCE 1.6980 TRA .4399 TC3-6,2388 BAU 1.0363

ROE .1114 RRA -.1102 RC3 .4084 FAU .04885

FOE 1.1981FRA .9026 rC3-3.4112 85P 16646

80E 1.7017 eRA .4§33 BE3 6.2521 FSP -989

CISTANCE 493.913

27.019 GAL .06 AZL B7.OI HCA 238.43 SMA 124.17 ECC

36.982 GAP 8.28 AZP 91.57 TAL 179.72 TAP 38.)3 RCA

84,76 ZAP 160.67 ET5 11.4_ ZAE 129.52 ETE 176.54 ZAC

.18835 INC 2,9897 VJ 30.194

100.78 APO 147.56 VZ 34.786

58.36 £TC 164.71 CLP-I6J.I6

CLA 14.85 RAL 334.58 RAO 6567.3 VEL 11.567 PTH 2.02 VHP 5.618 0PA -]2,33 RAP 325.80 ECC 1,2040

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIM INJ Z LAT INJ ? LONG

66.46 192.91 100.32 3 54 28 1986..7 -24.82 58.20

ITS,B8 188.32 61.77 20 15 43 3670.0 -1,50 169.26

45,02 192.67 101.90 5 19 ! 1698.3 -23,70 36.74

157.94 187.77 60.27 21 25 6 3433.4 -.70 151,4Z

23.72 191.84 106.19 6 40 41 1428.9 -28.00 15.43

144.41 186.19 36.26 22 12 49 3273.7 1.35 138.18

MI0-CO_RSE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

$GT 5242,7 $GR 387.3 SG3 297._ ST 2775.1 SR 189.9 55 972.4

RRT -.4433 RRF -._640 RTF ,9444 CRT ,9252 CRS -.8609 CST -.9888

$GB 5257.0 RZ3 .0485 R13 -.9445 LSA 2942.5 MSA 134.8 S5A 19.5

SG| 5245.5 SG2 347,0 THA 178.12 ELl 2780,6 EL2 71.9 ALF 3.62

LAUNCH GATE NOV Z9 1963 FLIGHT TIME 172.00 ARRIVAL OATE MAY 20 1966

HELIOCENTRIC CONIC

RL 147.36 LAL .00

RP 108.94 LAP -8.67

RC J5Z.629 GL 23.43

PLAN£TO_ENTRIC CONIC

C3 12,856 VHL 3,386

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

90.00 3 13 7 2627.50 -26.98

90.00 19 23 19 4244.63 1,48

100.00 4 43 10 1337.08 -28.14

IO0.00 20 33 56 4010.28 E.50

110.00 6 10 46 _062.97 -31.14

110.00 21 24 30 3857.15 5,12

OIFFERENTIAL CORRECTIONS

TOE 1,7818 TRA .5690 TC3-6,1343 8AU J.0564

ROE .IZ4Z RRA -,1162 RC3 ,3858 FAU .0464D

FOE 1.1688 FRA .9283 FC3-3.1244 BSP 16940

802 1,786J _R4 .5808 8C3 6.1464 FSP -955

0ISTANCE 499.711

LO_. 66.57 VL 26.979 GAL .43 AZL 86.97 HCA 241.59 8MA 1_3.92 ECC .19087 INC 3,0322 vl 30.194

LOP 308.13 VP 36.952 GAP 8.56 kip 91.44 TAL 178.19 TAP 59.78 RCA 100,27 APO 147.57 V2 34.785

GP 4,16 ZAL 82.11 ZAP 161.81 ETS 11,61 ZA£ 129.30 ETE 176.73 ZAC 60.41 ETC 164.81 CLP-162.27

0L4

IN) LONG INJ RT A$C IN) AZMTH INJ TIME

69.36 196.42 98.94 3 56 54

174.47 191.50 6).72 20 34 3

47.7? 196.20 100.34 5 ?_ 7

156.67 190.93 60.20 21 42 47

26.18 195.42 104.86 6 45 9

143.43 I89.30 56.16 22 29 ?

MI0-COURSE EXECUTI_ ACCURACr

SGT 5324.5 SGR $91.3 6G3 283.1

RRT -.4004 RRF -.4234 RTF .9467

SGB 3338,9 RZ3 .0465 R13 -.9488

SG! 5326,8 $G2 358.4 THA 178.31

15.77 RAL 337.15 RAO 6567,5 VEL 11.586 PTH 2.03 VHP 5.776 0PA -11.94 RAP 3_7.87 £CC 1.2116

PO CST TIM INJ ? L4T INJ ? LONG

2027.5 -25,47 61.02

3644.6 -2.31 167.84

1737.1 -26.39 39.40

34J0.3 -1.48 130.15

J463,0 -28.79 J7.77

3257.2 .64 J37.2t

ORBIT DETERMINATION ACCURACY

5T 2864.4 SR _06.8 SS 960.8

CRT .9240 CRS -.86|9 CST -.9897

LSA 3024,4 M$A 152.8 SSA J9.5

ELI 2870,8 EL2 78.9 ALF 3.8_

t533



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 2 1965-66,

LAUNCH _ATE NOV 29 2965 FLIGHT TIME I74.00 ARRIVAL GATE MaY ZZ I966

_EL]OCENTRIC CONIC DISTANCE 505.468

RL 147.56 LaL .00 LOL _,GT VL _6.919 GAL .B0 AZL _,9_ HCA _44.?_ SHA |_]._? ECC .J9_60 INC 3.0TZ] vl 30,194

RP 109.94 LAP -2.79 LOP ]J|.Z9 VP ]6,92} GAP B.B4 kZP 91,]| TkL I76.65 TAP 61.40 RCA 99.73 APO 142.22 VZ }4.TBl

RC 154,855 GL 25.24 GP 3.9] _AL T9.46 ZAP J62.90 ETS ||,94 Z4E 129{1_ ETE 176.90 ZAC 62.48 ETC 164.93 CLP-|6),)5

PL4NETOCENTRIC CONIC

C] |],SBB VHL ].659 CLA 16.64 RAL ]]9.76 RAC 6_67.5 VEL 11.609 PTH 2,0] V_P 5,919 CPA -11.49 RAP 329,95 ECC I.Z?03

LNC_ 4ZMTH LNCH TIME L-I TIME JNJ L4T INJ LONG INJ RT ASC INJ AZMTH IMJ TIME PO CST TIM INJ ? LAT INJ ? LONG

90.00 3 15 15 2668.20 -27.]8 72.27 200.04 97.53 ] 59 43 2068.2 -26.0] 6}.66

90.00 I9 42 0 422J.45 .73 J7],JB ]94._0 61.69 20 52 27 3621.5 -3.06 166.55

100.00 4 46 0 2375.]0 -28.58 50.54 t99.84 99,15 5 25 36 1775.5 -27.02 42.09

=00.00 20 5] 56 3969.]8 1.BO J55.52 I94.2J 60,I6 22 0 25 3]89.4 -2,19 149.00

110.00 6 15 4 2096.85 -]1.71 28.66 199.11 103,49 6 50 I 1496.9 -29.53 Z0.13

110.00 21 41 21 3_40.79 4.50 142.57 192.52 56.08 12 45 22 ]240.8 .P2 136.36

CIFFERENTIAL CORRECTIONS MID-CO_RSE EXECUTION ACCURACY ORBIT ;ETERMINAT]ON 4CCURAC_

TEE 1.8778 TRA .7204 TC3-5,964! BAU 1.0694 SGT 5392,7 SGR 394.3 SG} 273.2 ST 2964.5 SR 222.5 SS 961.1

_OE .I367 RRA -.122] RC] .]602 FAU .04]]0 RRT -.3559 RRF -.]774 RTF .9463 CRT .9207 CRS -.6602 CST -.9905

rOE 1,1561 FRA .9716 FC3-2.8003 BSP 17I]5 SGB _407.J R2_ ,04JB RJ] -.9464 L$A 5|20.5 MSA 153.2 S54 19.4

BOE J.8828 BRA .7307 BE] 5.9750 FSP -916 5G! 5]94.6 SG2 368.3 THA 178.50 EL1 2971.6 EL? 96.7 4Lr 3.96

LAUNCH OATE NOV 29 196] FLIGHT TIME 176.00 ARRIV4L GATE MAY 24 1966

HELI_ENTRIC CONIC DISTANCE 51J.244

RL 147.56 LAL .00 LOL 66.57 VL 26.900 GAL 1.20 AZL 66.89 HEA 247.92 SMA

RP I06.94 LAP -2,88 LOP ]14.45 VP _6.89_ GAP 9.J] AZP 91.17 TAL 175.09 TAP

RC I57.067 GL 22.9_ GP ].73 ZAL 76.81 ZAP I63.97 ET5 I2,15 ZAE I26.96 ETE

PLANETO_ENTRIC CONIC

C] 14.004 VHL _.742 DLA J7,45 RAL 342,_9 RAO 6567.6 VEL 11.6_6 PTH 2.04 VHP

LNCH AZMTH LNCH TIME L-I TIME fNJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME

90.00 3 I7 44 2708.67 -27.70 75.19 203,75 96.10 4 Z 53

90.00 20 0 ]2 4200.65 .06 172,02 I98,Z0 61.68 2! lO ]2

J00.00 4 49 J] 2415.69 -28.96 _32 203,58 97.73 5 29 26

100.00 ZI II 44 3970.86 J,J? 154.5] J97.]8 60,13 22 J:?:5_

IIO.00 6 19 43 2130.53 -]2.22 31.15 202,92 102.10 6 5] 14

II0.00 21 57 44 3826.79 3.97 141.el J95.8] 56.02 23 I ]O

OIFFERENTIAL CORRECTIONS MI0-COURSE EXECUTION ACCURACY

TOE 1.9699 TRA .8790 TC3-5.7779 BAU 1.0836 SGT 5457.8 SGR 397.6 5G3 26J .B

ROE .1502 RRA -.128] RE] .]]46 FAU ,04055 RRT -.3|]] RRF -.]346 RTF .9466

FOE I.I_77 FRA J.0097 FC5-2.5068 BSP 17432 SGB 5472.2 R23 .0585 RJ] -.9466

8DE 1.9756 BRA .B88_ BC_ 5.7876 FSP -885 SGJ 5459.2 SG2 377.4 THA I7B.69

12].4] ECC .19655 INC ],JJO] Vl }0.I94

6].0J RCA 99.17 4PO 147.69 v2 ]4.785

I77.05 ZAC 64.58 ETC 165.06 CLP-I6a.AO

6.109 OPA -I0,99 RAP ]32+06 ECC 1.2105

PO CST TIM INJ 2 L4T INJ Z LONG

2108.7 -26.57 66.70

5600.6 -3.7] 165.38

|81].7 -27.59 44+76

]]70.9 -2.82 147.99

15]0.5 -]0.22 22.51

3226.8 -.52 Y35.63

ORBIT CETERMINATION ACCURACY

ST 3048.4 SR Z38.3 SS 955.0

CRT .9177 CRS -.8f186 CST -.99II

LSA 3199.6 MGA J5].9 554 19._

ELI 3056.2 EL? 94.4 4LF 4.11

LAUNCH 04TE NOV 29 1965 FLIGHT TIME I7B.00 ARRIVAL CATE MaY 26 1966

HELIOCENTRIC CONIC

RL 147.56 LAL .DO

RP J08,94 LAP -2.98

RE 159.265 GL 22.60

PL4NETOC6NTRIC CONIC

C3 14.715 VHL ]._]6

LNCM 4ZMTH LNCH TIME

90,00 ] 20 36

90.00 20 lB 49

100.00 4 52 4T

100.00 21 29 19

llO.OO 6 24 4]

IJO.O0 2Z I] 52

01STkNCE 516.97_

LOL 66.57 VL 26.860 GAL 1.61 AZL 86.85 MCk 251.08 SMA t2],1_ ECC .19975 INC 5.1467 vl 30.I94

LOP 317,62 VP 36.867 GAP 9,44 AZP 91.02 TAL 173.52 TAP 64,60 RE4 9_.56 APO 147,79 V2 54.T86

GP _,54 ZAL 74,18 ZAP I65,00 ETS 12.52 2AE 128.83 ETE 177.19 ZAC 66.73 ETC 165.20 CLP-165.41

OLA IB.Zl RAL 345.04 RAO 6567.6 VEL 11.666 PTM 2,05 VHP 6.296 OP4 -IO.4] RAP 334.17 ECC 1.24Z?

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2748.85 -27.96 78.|0 707,55 94.66 4 6 25 2148.9 -27.02 69.56

4182.]T -.53 171.00 201.68 61.69 21 28 31 ]582.4 -4.31 164.36

2451.57 -29.Z8 56.09 207,40 96.]1 5 5] ]9 1851.6 -28.10 47.48

]954.88 .63 Ifl].63 201.04 60.11 22 35 I] 5]54,9 -3.35 147.11

216].96 -32.67 ]].65 206.BJ I00.66 7 0 47 1564,0 -30.85 24.9I

]_15.26 ].5] J4J.23 199._3 55.90 23 17 28 3215.3 -.96 155.02

OIFFERENTIAL CORRECTIONS

T0E Z.0639 TR4 1.0492 TC]-5.5651 BAU 1.0965

R_E .1644 RRA -.1]]6 RC] ,]086 FAU .0178_

rOE 1.1206 FRA 1.0481FC]-2.22_9 BSP 17660

OOE 2,0705 BRA 1.O577 BE3 5.573_ FSP .-95J

MID-COURSE EXECUTION ACCURACY OReIT CETERMINATION 4CCURACV

SGT $5|8,5 SGR 400.6 SG3 2_I.0 ST ]124,9 5R 255.6 S5 94_.2

RRT -.2715 RRF -,2922 RTF .9467 CRT .9|47 CRS -.8569 CGT -.99J8

SGB 5535.0 R23 .0352 RJ3 -.9468 LSA ]271.7 MSA 155.3 SSA J9.0

SG1 5519.6 $G2 565.5 THA 179.97 EL1 ]1]3.5 EL2 I02.? ALF 4.Z5

LAUNCH DATE NOV 29 1965 FLIGHT TIME 180.00 ARRIVAL GATE MAY 2_ 1966

HELIOCENTRIC CONIC DISTANCE 522.686

RL 147.56 LAL .0O LOL 66,57 VL 26,821 GAL 2.04 AZL 86.82 HCA ?54._4 SMA 122,95 ECC .20320 INC ].1617 V| 30.J94

RP I08,9] LAP -].06 LOP 320.79 VP ]6,840 GAP 9,75 AZP 90.86 TAL 171,95 TAP 66.I9 RCA 97.96 APO J47.9] V2 34,788

RE I61.449 GL 22.16 GP 3.]8 ZAL 7_.57 ZAP I66,00 ETS 1_,98 ZAE 128.7J ETE 177.]! ZAC 68.84 ETC J65.34 CLP-166.AJ

PLANETC_CENTRIC CONIC

C] 15.53_ VHL ].941 CLA 18.91RAL ]47.70 RAO 6567.6 VEL lI.70J PTH 2.06 VHP 6.471 0PA -9.83 RAP ]56,79 ECC 1.2556

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT AGC INJ AZMTH JNJ TIME PO CST TIM INJ 2 LAT INJ _ LONG

90.00 3 Z] 50 2789.64 -28.J5 81.00 211.42 93,_2 4 IO IO 218_.6 -?7.40 72.4J

90.00 20 36 46 4166.81 -1.0] 170.1] 205,65 61,70 21 46 12 3566.8 -4:81 163.46

I00.00 4 56 44 2489.06 -29.55 58.85 211.31 94.88 5 38 13 1889.1 -28.54 50.18

100.00 21 46 33 3941.62 .18 152.90 204.58 60.11 2_ 52 14 3341.6 -3.80 146.3B

110.00 6 ]0 ] 2197.09 -33,06 ]6.16 210.79 99,25 7 6 40 1597.1 -31,43 77.3_

llO.O0 22 29 4] ]806,]5 3.19 140.76 202.69 55.95 Z] ]3 9 3206,4 -1.30 ]34.56

CIFFERENTIAL CORRECTIONS MIC-COUR$[ EXECUTION ACCURACV ORBIT _ETERMINATION ACCURACY

TOE 2.J58] TRA 1.2299 TC]-5.]295 BAU 1.1062 SGT 5573.5 SGR 405,4 5G3 _40.7 ST ]i�I.I 5R 268.6 SS 940.0

RCE .1794 RRA -.I]8] RC] .282] FAU .03552 RRT -.2]04 RRF -,_500 RTF ,9470 CRT .9117 CRS -._555 CST -.992]

roe 1,1017 FRA 1,0B47 FC5-I,9689 BSP 17888 SGB 5588,1 R2] .0516 RI5 -.9470 LSA 3]]].7 MSA 157.1 554 1_.7

BE6 2.1657 BRA 1.2176 6C] 5,]370 FSP -_20 SGI 5574.3 SG2 39_.5 THA 179 04 ELI 320g.4 EL2 lJ0.O 4LF 4.39
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 2 1965-66,

LAUNCH GATE NOV 29 1965

HELIOCENTRIC CONIC

RL 147.56 L4L ,OD

RP 108,92 LAP -9,14

RE 163.619 GL ZI.71

PLANETOCENTRIC CONIC

C9 16,469 VHL 4.058

LNCH AZNTH LNCH TIME

90.00 9 Z7 25

90.00 ?0 34 17

I00.00 3 I 1

I00.00 ?2 3 Z?

IlO.O0 6 ]3 42

IIO.O0 Z? 45 J|

FLIGHT TIME 182.00 ARRIVAL GATE WAY 30 ]966

_ISTANCE 528.369

LOL 66.57 VL 26.787 GAL 2,49 A2L 85.78 HCA 257.40 5NA 122.71 ECC .20694 ]NC 3.2J56 Vl 3_.194

LOP ]23.95 VP 35.814 GkP J0,07 AZP 90,?0 TAL 170.37 TAP 67.77 RCk 97,31 4PO 148,10 v? 34.791

GP 3.23 ZAL 68.99 ZAP 155.98 ETS 13.53 ZAE 128.5! ETE 177.42 ZAC 71.00 ETC )55.48 CLP-167.38

OLA 19.55 RAL 350.34 RAO 5567.7 VEL 11.741 PTH 2,07 VHP 6.664 CPA -9.19 R4P }38.41 ECC ].2710

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A/MTH INJ TIME PO CST TIN INJ 2 L4T INJ Z LONG

2877,93 -28.26 B3.86 ?I5.35 91.79 4 14 33 Z??7.9 -27.72 75,24

4154,13 -t,44 169.47 208.88 61,72 22 3 31 3554,| -5.Z1 162.77

25Z6.09 -79,71 61,58 Z15.27 93.45 5 43 8 1926.1 -28.92 52.87

9991.?I -.I8 157.3} 20e.18 60.11 23 8 53 3}3l.? -4.15 145.80

Z?79.89 -}].39 38,66 Z14.85 97._0 7 12 5? 1629.9 -91,95 29.73

3800.18 2.96 140.44 ?06.27 55.93 ?3 48 31 3700.? -1.53 194,24

DIFFERENTIAL CORRECTION5 MIO-COURSE EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

TEE 2.2563 TRA 1.4256 TC3-5.0670 BAU 1,1170 SOT 5673,4 SGR 405.7 SG3 _50.9 ST 3251.7 SR 2_3,1 SS 9]1.7

ROE -I953 RRA -.1422 RC3 .?560 FAU .03275 RRT -.1891 RRF -.?075 RTF .947I CRT .90_ CRS -.8540 CST -,9929

FOE 1.0986 FRA 1.12?7 FC5-1.7?I6 BSP 18073 SOB 5638.0 R?3 .0280 R13 -,9471 LSA 3390.5 MSA 159.5 S$A 18.3

80E Z.?647 BRA 1.4377 BE3 5.07}5 FSP -786 SOl 5674,0 SO2 398.3 TMA 179.?1 ELI 3761,8 EL2 117.8 4LF 4.59

LAUNCH OATE NOV 29 1965 FLIGHT TIME 184.00 ARRIVAL OATE ION 1 1966

HELIOCENTRIC CONIC BISTANCE 534.071

RL 147.56 LAL .00 LOC 66.57 VL 26.743 GAL 2.96 AZL 86.75 MCA 260.56 SMA J??.47 ECC .21099 INC 3.2487 Vl 30 ,194

RP IO8.9I LAP -3.?O LOP 377.12 VP 36.789 GAP 10.41 AZP 90.53 TAL 168.79 TAP 69.35 RCA 96.63 APO 148.31 V? 34,794

RC 165.775 GL 71.18 GP 3.09 ZAL 66.45 ZAP 167,93 ET5 14.19 ZAE I78.57 ETE 177.53 ZAC 73.1_ ETC 155.62 CLP-|68.33

PLANETOCENTR]C CONIC

C} J7.541 VHL 4.188 DLA ?0.I3 RAL 352.97 RAO 6567.7 VEL Jl.787 PTH ?.08 VHP 6,867 CPA -8.5l RAP 340.55 ECC 1.2887

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO EST TIM INJ 2 LAT INJ _ LONG

90.00 3 31 23 Z866.61 -ZS,}I 86.69 719.33 90.37 4 19 i0 ??66.6 -?7.96 78.04

90.00 2J 11 18 4/44.52 -1.75 168.89 717.57 6J.73 ?? ?0 ?) 3544.5 -5.5_ 162.23

1DO.O0 5 5 41 ?56Z.55 -79.83 64,79 219,30 92,0_ 5 48 ?} 1962.5 -29.23 55.54

100.00 ZZ 19 41 3923.8? o.43 151.93 211,84 60.11 ?3 ?5 5 5]73.B -4.40 I45.40

fIG.GO 6 41 39 ?767.Z9 -33.66 41.15 E_8.97 96.35 7 19 21 1662.3 -32.41 ]Z.I4

IIO.OO Z} 0 13 3796.84 ?.83 140.27 ?09.80 55,97 24 3 29 5196.8 -1.66 134.06

OIFFERENTIAL CORRECTIONS MI0-COURSE EXECUTION ACCUR4CY ORBIT 0E TERMINATION ACCURACY

TOE 2.35|7 TRA 1.6300 TC3-4.7978 BAU 1.I765 5GT 5669.4 5GR 407,6 SO3 221.6 ST 3297.3 SR 797.1 SS 920.9

ROE -?121 RRA -.1457 RC3 .7302 FAU .03041 RRT -.J489 RRF -.1662 RTF .9475 CRT .9061 CRS -,8529 CST -,9934

FOE 1.0723 FRA 1.1579 rc]-l.5008 BSP 18716 SOB 5684.0 RE3 .0247 RJ] -.9476 LSA 3432.5 MSA 16?.l SSA 17.9

BOE 2.36I] 8RA 1.6364 BE3 4.8014 FSP -756 SOl 5669.7 SO? 403.1 THA 179.38 ELI 3308.] EL? I75.9 ALF 4.67

L4UNCH DATE NOV 29 1965 FLIGHT TIME 186.00 ARRIV4L C4TE JUN 3 1966

HELIOCENTRIC CONIC

RL 147.56 L4L ,00

RP 108.90 LAP -5.25

RE I67.915 GL ?0.62

PLANETOCENTRIC CONIC

C_ 18.767 VML 4,332

LNCH AZMTH LN(H TIME

90.00 3 35 44

90.00 21 27 43

100,00 5 10 41

100.00 27 95 ?6

II0,0_ 6 47 53

I|0.00 _3 I4 44

DISTANCE 5]9.641

L0L 65.57 VL 76,704 GAL 3,46 _ZL 85.72 HCA 263.73 SMA 122.24 ECC .215}8 INC 3.Z81] Vl 30.194

LOP 550.28 VP 36,765 GkP 10.77 JZP 90,56 TAL 167.20 T4P 70.92 RCA 95.91 APO 148.56 vz 34.798

GP 2.97 Z4L 63.96 ZAP 166.66 E?S I4.9? ZAE 129,45 ETE 177.62 ZkC 75.37 £TC 165.75 CLP-169.?_

EL4 Z0.64 RAL 555.58 RAO 5567.8 VEL 11.838 PTH Z.IO VHP 7,080 0PA -7.80 RAP 342.68 ECC 1.3089

L-I TIME INJ LAT INJ LONG INJ RT kSC INJ 4ZMTH JNJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2904.57 -78.}0 89.47 ??3.36 88.98 4 74 8 2304.6 -28.14 80.81

4138.I3 -1.96 168,$3 216.30 61,75 27 96 4l 3538.l -5.72 161.87

2598.36 -?9.89 66,95 2?3.36 90.63 5 54 0 1998.4 -?9148 58.17

3919.57 -.57 I51.69 713.53 60.II 23 40 48 3319.6 -4.54 145.16

2294.27 -33.87 43_63 223.14 94.90 7 26 7 1694.3 -32.82 34.55

3796.4? 2.8J 140.25 213.42 55.92 24 18 0 3196.4 -1.68 194,04

CIFFERENTIAL CORRECTIONS

TOE Z.4469 TRA 1.8466 TC3-4.5190 BAU 1.1350

ROE .2299 RRA -.I477 RC3 .2052 FAU .O?B?O

FOE 1.0558 FRA 1.1926 FC_-I.301I BSP I8412

BOg 2.45T7 8RA 1.8574 863 4.5?37 FSP -729

MI0-COUR$E EXECUTION ACCURACY ORBIT CETERMINA TION 4CCUR4CY

SGT 3710,9 $GR 409.1 SO3 212,7 ST 3331.6 SR 910.5 SS 908.7

RRT -.1097 RRF -.1257 RTF .9482 CRT ,9035 CRS -,8518 CST -.9939

SOB 5725.5 R?3 .0717 R13 -.9487 LSA 3463.3 MS4 I65,_ 564 17.5

SGJ 5711.1 8G? 406.7 THA |79.55 ELI 3343.5 ELZ 132.6 4LF 4.82

LAUNCH GATE NOV 29 1965 FLIGHT TIME 188.00 ARRIVAL O_TE JUN 5 1966

HELIOCENTRIC CONIC

RL 147.56 LAL .00

RP 108.89 LAP -3.31

RE 170,040 GL _0.O?

PLANETO_ENTRIC CONIC

C] 20.167 VHL 4,49l DLA

LNCH AZMTH LNCH TIME L-I TIME INJ L_T

90.O0 3 40 77 2941.6_ -28,73

90.00 ?I 49 _7 4135,0_ -?.06

IO0.O0 5 16 3 _633.44 -_9.88

I00.00 22 50 37 9918.55 -.61

110.OO 6 5A 25 23_5.78 -34.03

110.00 23 Z8 41 3798.97 ?.91

OIFFERENTIAL CORRECTIONS

TOE 2.]433 TRA ?.0769 TC3-4.2303 8AU 1.1416

RCE .2487 RRA -.1482 RC9 .18II FAU ,02606

FEE 1.040! FRA 1.2772 FC5-I.l186 8SP 18576

_OE 2.5554 8RA 2.08_? BC9 4.2942 FSP -702

0IST_NCE 545.276

LOL 66.57 VL 76,666 G_L 5.98 AZL 86.69 HC_ 266.89 SM_ 122.01 ECC .22013 INC ].3134 vI ]0.194

LOP 333.45 VP 36.741 GAP )I.I4 AZP 90.18 T4L 165.61 TAP 7?.50 RCA 95.15 4PO 148.86 V2 ]4.80]

GP 2.86 ZAL 6).53 Z_P 169.77 ET$ I5.90 ZAE 178.39 ETE J77.72 ZAC 77.57 ETC 165.88 CLP-170.18

2J.10 RAL ]58.14 R_0 6567.8 V£L lj.897 PTH ?.ll VHP 7.305 0P4 -7.05 RAP 944.81 ECC J.]]J9

INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIM INJ _ _AT INJ 2 LONG

97.18 ?77.41 87,6? 4 29 _9 2341.7 -Z_.Z6 89.52

168.36 ??0.06 61.75 2? 5? 2? 3535.1 -5,82 161.TO

69.56 ?27.46 89,26 5 59 56 ?033.4 -29.67 60.76

151.64 719,76 60,11 23 55 50 3318.5 -4.38 145.I0

46.07 ??7.35 93.46 7 33 9 J725.8 -33.18 36.94

J40.38 717,06 55.93 ?4 ]? 0 3199.0 -1.58 I]4.JT

MIO-COURSE EXECUTION ACCURACY ORBIT CETERMINATION 4CCUR4CY

SGT 5747.4 5GR 410.1 $_3 204.? ST 3356.8 SR 323.1 SS 896.0

RRT -.0696 RRF -.0850 RTF .9489 CRT .90J0 CRS -.8509 C$T -,9943

$00 576?.0 R?3 .O187 RI3 -,9489 LSA ]485.? MSA 168,J 554 17.O

5GI 5747.5 SG? 409.1 TH_ 179.71 ELI ]369.4 ELI 119.6 ALF 4,97
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL 2, 1965-66 J

LAUNCH CATE NOV ?9 1965 FLIGHT TIHE 190.00 ARRIVAL _ATE JUN 7 J966

H[L|OC[NTRIC CON|C CISTANCE 550,770

RC 247.56 LAL ,00 LOL 66.57 VL 26.627 GAL 4.53 AZL 85.65 HCA

RP 108.87 LAP -3.35 LOP 336.62 VP 36.7)9 GAP lj.53 AZP 90.D0 TAL

RC J72.J4B GL 19.39 GP 2.76 ZAL 59,Jfi ZAP 170.67 ETS JT,OZ ZAE

PLANETOCENTR[C CONIC

C3 ZI.T6d VHL 4.665 0LA ZI.50 RAL .66 RA0 6567.9 VEL 11.964 PTH

LNCH 4ZMTH LNCH TIME L-I TIME IN) LAT

90.00 3 45 34 2977.90 °28.09

90,00 ZJ 5_ Z5 4J35.44 -2.04

J00,OD 5 21 45 Z667.75 -29.83

100.00 Z3 4 55 _920.8Z -.53

J10.O0 7 I 9 2356.82 o3A.13

JIO.O0 Z3 4Z ! 3804.52 3.1Z

CIFFERENTrAL CORRECT|ON5

TOE 2.543J TRA Z.5243 TC3-3.93J4 BAU 1.I448

R0£ .2684 RRA -.I47g RC3 .)58J FAU .0239J

rOE 1.0266 FRA 1.2633 FC3 -.9513 BSP J9653

B0E 2.6567 BRA 2.3290 Be3 3.9346 FSP -672

LAUNCH OATE N_V 29 I96fl

HELIOCENTRIC CONIC

270.05 SMA

164,03 TAP

I28.33 ETE

Z.13 VHP 7,543 CPA °5.28 RAP 346.95 £CC J.358Z

|NJ LONG |NJ RT ASC )NJ AZMTH IN) TIME PO CST T)N ZNJ Z LAT IN) Z LONG

94.8_ 23).48 86\3) 4 35 J2 2377.9 -ZB.3J 86.16

|68,38 223.84 61.75 23 7 2I 3535.4 -5._! 161.72

72.|J 23).58 87.9) 6 6 13 2057.7 °Z9.80 53.30

JSJ.76 Z23.00 6D.ll Z4 10 !6 33ZO.B -4.50 145.23

48.49 23J,59 92.03 7 40 25 !756.8 -33.27 39.3|

140.67 Z_O.7Z 55.94 Z4 45 26 3Z04.5 -J.]7 134.45

MIO-COURSE EXECUTION ACCURACY C_BIT OETERNINATION ACCURACY

SOT 5779.8 SGR 4!0.6 SO3 |96.Z ST 3375.8 SR 334.9 SS 884.2

RRT -,0295 RRF -.0438 RTF .9496 CRT .8985 CRS -.8502 CST -.9948

SOB 5794.4 R23 .0156 RJ3 -.9496 LSA 3501.5 MSA 171.3 SSA I6.5

SO! 5779.8 SO2 4J0.4 THA )79.68 ELI 3389.3 ELI 145.4 ALF 5.JO

FLIGHT TIME 192.00 ARRIVAL CATE JUN 9 I966

0T$_NC£ 5_6.269

]21.T8 ECC .225Z9 INC 3.3453 V! 30.!9_

74.08 RCA 94.34 APO !49.2! V2 34.808

J77.80 Z4C 79,78 ETC !55.99 CLP-ITI.O9

RL !47.56 LAL .00 LOL 66._7 VL ZG.590 GAL 5.)O AZL 86.62 HCA 273.22 SNA

RP JOB.B5 LAP -3.37 LOP 339.79 VP 36.697 GAP I!.95 AZP 89.8| TAL J62.45 TAP

RE I74.239 GL 18.74 GP 2.67 ZAL 56.84 ZAP )71.5_ ETS 18.39 ZAE J_8._8 ETE

PLAN6TO_ENTRIC CONIC

C3 23.587 VHL 4.857 0LA 2J.84 RAL 3.12 RAO 6_68.0 VEL i2'O40 PTH

LNCH AZHTH LNCH TIME L-J TIME IN) LAT IN) LONG IN) RT ASC JNJ AZMTH ZNJ TIME

90.00 3 _1 3 30_3.09 -27.9| 97.38 235.57 85,03 4 4J 16

90.00 22 1Z 35 4139.34 -I.9Z !68.60 Z27.62 61.74 23 ZI 34

J00.00 5 27 47 270).22 -29.72 74.59 235.72 86.61 6 )2 48

100.OO 23 J8 32 3926.4fl -.34 JSE.O7 226,74 60.JJ 24 23 59

_IO.O0 7 B 6 2387.37 -34.I8 50.88 235.84 90.62 7 47 53

IIO.OO 23 54 43 3813.O6 3.45 )4J.J2 224,38 55.97 2A 58 )6

OIFFERENTIAL CORRECTIONS MIO-COUR$[ E_ECUT_ON ACCURACY

TOE Z.7404 TRA_2.sBEg TC3-3.6385 8AU I.)482 SGT 5806.9 5GR 410.5 8rG3 )88.5

ROE .2892 RRA -.J46_ RC3 .)_66 FAU .02J9_ RRT .0)00 RRF -.0034 RTF .9505

FOE I.OJ2Z FRA 1.2980 F(3 -,8037 _ 18801 SOB 582J,4 RZ3 -.01_9 RI3 .9505

8DE _.7556 8RA 2.5870 8C3 3.64)) FSP -648 8G| 5806.9 SG2 410.5 7HA .04

)2!.55 ECC .23090 INC 3.3773 Vl 30.J94

75.67 RCA 93.49 APO )49.62 V2 34._I4

J77.89 ZAC 82.00 ETC 166.09 CLP-ITI.98

_.J5 VHP 7.796 0PA °5.48 RAP 349.08 ECC 1.3882

PO CST TIM IN) Z LAT IN) 2 LONG

2413.I -28.3! 88.74

3_39.3 -5.59 JSJ.B4

2|0).2 -Z9.87 55.79

3326.4 °4.3! J43.54

1787.4 -33.7| 41.67

32)3.I -).04 134.91

ORBIT OETERMINA TION ACCURACY

ST 338J.3 SR 545.7 ss 870.9

CRT .8962 CRS -.B496 CST -.9957

LSA 3504,4 MSA !74.5 $$A JS.O

ELI 3395.5 ELI J52.7 ALF 5.25

LAUNCH 0_T[ NOV 29 J965 FLIGHT TIME I94,00 4RR)VAL CATE JUN JJ 1965

HELIOCENTRIC CONIC

, RL J4T.55 LAL .00

RP J08,83 LAP -3.59

RC I76.3|2 GL 18.07

PLAN_TOCENTRIC CONIC

C3 25.669 VHL 5.066

0ISTANCE 561,716

LOL 66.57 vL _6,552 GAL 5.71 AZL 86.59 HCA 276,39 SM4

LO_ 3,2:_7 ve_676 GAP )2.39 ,2P 89.6_ T_L 16_T_ TAP

GP z.s_ ZAL 54.61 zAP )TZ.AZ ETS zo.o7 ZAE _28.23 ET_

CL4 22,J3 RAL

LNCH 4ZNTH LNCH TIME L-I /)HE [NJ LAT

90.00 3 56 55 3047._3 -..27.69

90.00 2E Z5 5Z 4!46.78 -J.68

100.00 5 54 7 2733.82 -29.56

100.00 23 3I 2) 393_.4Z -.03

l|O.O0 7 |_ I3 2417.44 -34,JB

1!O.O0 O |O 39 38Z4.57 3.89

CIFFERENTiAL CORRECTIONS

TC£ 2.8387 TRA 2.8573 TC3-3.3476 8AU ),J495

ROE .3IO8 RRA -.1430 RC3 ,1)66 FAU .02008

rOE .9986 FRA !.3330 rC3 -.6771 8SP 1894)

BOE 2.8557 BRA 2,8608 BE3 3.3496 rSP °624

J_!.33 ECC ,23700 IN( 3.4095 VJ 30,194

77.26 RC4 92.56 APO !_0.09 v2 34.82|

J77.97 ZAC 84.23 ETC !66.J7 CLP-172.88

5,52 RA_ 6568,0 VEL )2.!26 PTH 2.|7 VHP 8,066 0PA -4.56 RAP 35).?1 ECC J.4Z?4

INJ LONG )NJ RT A$C )NJ AZMTH )NJ TIME PO CST T)M )NJ 2 LATINJ 2 LONG

99.85 2.39,65 83,81 4 47 43 2447.Z -IS.IS 91.23

I69,0! 231.40 6|.73 23 34 59 3546,8 -5.45 J6?.36

77.00 239.85 85.35 6 )9 4J 2133.8 -Z9.89 6B.ZJ

)52,56 230,49 60,)! 24 36 57 3335,4 °4.0l 146.03

53,23 240.)J 89.23 7 55 52 !817.4 -35.90 43,99

14).7_ 228.04 56.OJ ) 14 23 37_4.6 -.60 135.5!

MX0-COURS£ EX_CUT/ON _CCUR_CY ORBIT DETERMINATION ACCURACY

5GT 5829.2 SGR 409.9 SO3 JBJ.) ST 3378.J SR 355.4 $S 857.3

RRT .0496 RRF .0369 RTF .9517 CRT .9939 CRS -.B49J CST -,9936

5GB 3843.6 R_3 -.OI05 RJ3 .95J7 LSA 3498.8 NSA !77,6 SSA 15.5

$G| 58_9,2 $G2 409.4 THA .ZO ELI 3393.0 £L2 I58.6 ALF 5.39

LAUNCH CATE NOV 29 1955 FLIGHT TINE |96°00 ARRIVAL CATE JUN |3 1966

HELIOCENTRIC CONIC

RL !47.55 L_L ,OO LOL 66.57 VL

RP 108.91 LAP -3.39 LOP 346,J4 VP

RC J78.366 GL J7.3_ GP 2.5J ZAL

PLANE TO(ENTR|C CONIC

C3 28,O4_ VHL 5.296

LNCH AZMTH LNCH TIME

90.00 4 3 9

90.00 2? 38 13

J00.00 5 40 46

J00.00 E3 43 ZO

J!_O 7 22 54

)JO.00 0 21 57

_|FFERENTIAL CORRECTIONS

TOE 2,9389 TRA 3.1490 TC3-3.0606 BAU !.1482

ROE .3334 RRA -.1383 RC3 .0983 rAU .0J826

rOE .9863 FRA 1.3692 F(3 -,5637 BSP !9054

BOE 2.9578 _RA 3.1520 Be3 3.06_Z FSP -60J

OISTANCE 567.103

26.515 GAL 6.36 AZL 86.56 HCA _79,56 SMA J2J,II ECC .24364 INC 3.442I VJ 30.194

36.656 GAP J?.86 _ZP 89.43 TAL 159.32 TAP 78,87 RCA 9J.50 APO J50.52 VZ 34.8Z8

52.44 ZAP )73.28 ET$ 2_.20 ZAE 12B.18 ETE )78.05 ZAC 86.46 ETC 166.Z5 CLPOI73.75

OL_ 22.36 RAL 7.86 RA0 6568.1 VEL 12.224 PTH Z._O VHP 8.353 _PA -3.82 RAP 353.34 ECC 1.4516

L-| TIME ZNJ LA7 _NJ LONG INJ RT ASC _NJ AXMTH IN_ TIME PO CST TIM INJ Z LATINJ Z LONG

3080._ -_7.42 10_._3 #4_.73 82.65 4 54 30 _480.2 °ZB.J6 93.64

4J_7.78 -I.3_ |69.63 235.J6 6|.7I 23 47 35 3557,8 -3.J0 ISE.BB

2763._4 -29.36 79.34 243,99 84.J4 6 _6 5J 2|65.5 -29._7 70.57

3947.72 .38 |53.24 _34.2J 60.J) 24 49 8 5347.7 -3.60 !46.7J

2447.O3 -34.|2 55.54 244,38 87.86 8 3 _I J847,0 -34.04 46.?9

3839.00 4.43 !4_.48 _31,69 56,07 ! E5 56 3_39.0 -.O5 J36.26

N]OoCO_RSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SOT 5847.) SGR 408,8 SG3 !74.! ST 336T.5 SR 364.0 SS 844.7

RRT .0893 RRF .0773 RTF ,9530 CRT ,_9J7 ORS -.84_7 CST -,9960

SGB _96!.4 R23 -,0083 R)3 .953D LS4 34_5.! NSA J_0.5 SSA J3.0

SG) 5847._ SG_ 407.? THA ,36 EL! 33_3.! EL? 164.0 ALF 5,52

J536



JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL 2. 1965-66

LJUNCH OAT[ NOV 29 1965 FLIGMT TIME 198.UQ ARRIVAL DATE JUN 15 1966

HELIOCENTRIC CONIC

RL 147.56 LAL .DO LOL 66.57 VL

RP 1Oh.T8 LAP -3,39 LOP 349.32 vP

RC 180.400 GL |6.69 GP 2.44 ZAL

PLANETOCENTRIC CONIC

c3 30.?72 VML 5.54?

LNCH AZMTH LNCM TIME

90.00 4 9 44

90.00 22 49 42

IO0.O0 5 4? AO

I00.00 23 54 27

lID.DO 7 30 I

llO.OO 0 32 31

O|FFERENTIAL CORRECTIONS

TDE 3.0446 TRA 3.4624 TC3-2.7756 BAU 1.]424

ROE .3569 RRA -.I3|? RC3 .0818 FAU ,01644

rOE .9767 FRA /.AO79 FC3 -.4626 BSP [90?3

SO[ 3.0654 BRA 3.4649 BC3 2.7768 FSP -575

DISTANCE 572.424

26.4?8 GAL 7.05 AZL J6.52 HCA 282.72 SMA 120.90 [CC .25089 ZNC 3.4753 Vl 30.194

36.637 GAP I3.37 AZP 89._3 TAL ]57.?? TAP 80.50 RCA 90.57 APO 151.23 V2 34.836

50.35 ZAP ]74.|2 ET$ 24.95 ZAE 128,I3 ETE 178.12 ZAC 88.69 ETC 166.30 CLP-I?4.65

OLA 22.54 RAL IO.l| RA0 6568.2 VEL IZ.335 PTH 2.22 VHP 8.662 DPA -2,97 RAP 355.46 ECC 1.5064

L-! TIME ]NJ LAT INJ LONG INJ RT ASC INJ AZMTM INJ TIME PO CST TIM INJ 2 LATINJ Z LONG

3112.J3 -27.12 I04.52 247.80 8J.54 5 | 3? 2512.1 -28.02 95.9?

4172.29 -.86 J70.44 238.90 6J.69 23 59 |A 3572.3 -A.63 163.79

2196.37 -29.13 8|.60 248.|J 82.97 6 34 |7 2196.4 -29.80 72.86

3963.29 .91 J54.09 237.92 60._2 25 0 30 3363.3 -3.O7 147.57

2476.|3 -34,O3 57.8| 248.64 86.52 B IJ 18 18T6,2 -3A.13 48,36

3856.27 5.09 ]43.38 233.3Z 56.J5 I 36 47 _256.3 ,6I J37.I6

N|0-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 5862.| SGR 407.2 SG3 |67.5 ST 3353.6 SR 37|.3 SS 833.?

RRT .|29? RR_ .1183 RTF .9544 CRT .8896 CRS -.8485 KST -.9964

$68 58?6.2 R25 -.0061 RI3 .9544 LSA 5470.7 MSA 183.2 SSA 14.5

$61 5862.3 $G2 403.7 THA .52 ELI 3369.9 EL2 I68.8 AL¥ 5.64

LAUNCH OAT[ MOV 29 1965 FLIGHT TIME 200.00 ARRIVAL 0ATE JUN I? 1966

HELIOCENTRIC CONIC OISTANCE 577.66A

RL 147.56 LAL .00 L O_. 66.57 VL 26,44J GAL 7.78 AZL 86.49 HCA 285.90 SMA

RP I0_.76 LAP -3.37 LOP 352.49 VP 36.619 GAP 13.91 AZP 89.04 TAL 156.25 TAP

RC J_Z.414 GL 15.99 GP 2.38 ZAL 48.35 ZAP 174.95 ET5 28.63 ZAE 128.08 ETE

PLAN(TO_ENTRIC CONIC

C3 33.896 91,1L 5.822 DLA 22.67 RAL I2.30 RAO 6568.3 VEL

INCH AZMTH LNCM TIME L-I TIME IN] LAT

90.00 4 J6 39 3J42.85 -26.80

90.00 23 0 1I 4190.26 -.ZB

100.00 3 5A 50 Z826.30 -28.86

I00.00 0 8 37 3982.04 1.55

lID.DO ? 3? 35 2504.82 -33.89

J10.00 0 42 2J 3876.29 5.85

DIFFERENTIAL C_RRECTION$

TOE 3,1487 TRA 3.79J4 TC3-2.5056 8AU 1.]558

ROE .3812 RRA -.JZ3Z RC3 .O670 FAU .0J478

FOE .9665 FRA 1.4463 FC3 -.3776 BSP |9J78

BD£ 3.I?lT ERA 3.7934 8C3 2.5065 FSP -555

|20,69 ECC .25881 INC 3.5093 VJ 30.I94

82.|5 RCA 89.45 APO J$J.92 V2 34.843

I78.20 ZAC 90.9I ETC J66,34 CLP-I?5.54

J2.46| PTH 2.25 VHP B.994 0PA -2.I0 RAP 357.57 ECC J.5579

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LATINJ 2 LONG

t06.71 251.85 80.49 5 9 2 2542.9 -27,84 98.20

J?],44 2A2.61 6|.68 24 10 I 3590.3 -4.06 164.60

83.78 252.21 81.85 6 41 56 2226.3 -29.69 ?5.08

155.12 2AJ.$0 60.14 I JA 59 3382.0 -2.44 I48.60

60.05 25_,88 85.21 B 19 20 1904.8 -34.18 50.80

IA4.44 238.92 56.26 _ 46 58 3276,3 1.38 138.21

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURAC_

SGT 5870.? SGR 405,l $G3 |6|.| ST 3328.8 5R 377,2 SS 822.0

RRT .1696 RRF ,|586 RTF .9562 CRT .8875 CRS -.8484 CST -.9967

$68 5884.6 R23 -.0044 RI3 .9562 LSA 3A44.3 MSA I85.5 $SA J4.0

$G| 587|.] $62 599,Z ?HA .8T ELI 3345.7 EL2 172.9 Akr 5.?6

LAUNCN DATE NOV Z9 1963 FLIGMT TIM; ZOZ.OO ARRIVAL DATE JUN 19 1966

HELIOCENTRIC CONIC

RL 147.56 LAL ,DO LOL 66.57 VL

RP |08.T3 LAP -3.35 LOP 355.67 VP

RC I84.407 GL I5.29 GP _.32 ZAL

PLANETOCENTRIC CONIC

C3 37,489 VML 6.123

LNCH AZMTM LNCM _IME

90.00 4 23 _Z

90.00 23 9 42

100.00 6 2 I2

IO0.O0 0 J? 59

JiO.O0 T 45 J3

110.00 0 51 27

oIFrERENTIAL CORRECTIONS

TOE 3.2362 TRA 4.I420 TC3-2.2455 BAU I.J257

ROE .4062 RRA -.JI26 RE3 .0540 FAU .01318

FOE .9580 FRA 1.4566 FC3 -.3044 8SP 1927J

BO[ 3.2614 8RA 4.1435 BC3 2.246_ FSP -535

DISTANCE 582,8|3

26.405 GAL 8,56 AZL 86.46 HCA 289.0? SMA 120.48 ECC ,26749 INC 3.3446 Vl 30.194

36.601 GAP I4,49 AZP 6_.84 TAL 154.76 TAP 83.82 RCA 88.23 APO I32,70 vZ 34.854

46.42 ZAP I75.75 ETS 33,76 ZAE 128.01ETE 178.27 ZAC 93.J3 ETC I66.36 CLP-176.43

CLA 22.15 RAL ]4.39 RA0 6568.5 VEL |2.604 PTH 2._9 VMP 9.353 0PA -I.22 RAP 339.6? ECC 1.6170

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTM INJ TIME PO CST TIM INJ 2 LATINJ Z LONG

3172.42 -26.45 ]08.80 255.$8 79.50 5 J6 44 2572.4 -27.63 100.34

4211.38 ,4I I72.63 Z46.26 6J.69 24 19 34 3611.6 -3.38 165.99

2855.35 -28.56 95.89 256.29 8.0.78 6 49 47 2255,4 -29.54 7T.22

4003.85 2.29 ]56.32 Z45.23 60.]9 I 24 43 3403,9 -1,70 I49,80

2533.05 -33.10 62.22 257,10 83.93 , 6 21 26 J933.! -34,|8 53.01

3595.95 6.70 J45.63 242.50 56.40 l 56 26 3298.9 2.24 139.39

MI0-COUR$E EXECUTION ACCURACY ORBIT _ETERMINATION ACCURACY

SGT 5874.6 $GR 402,4 563 J55.0 ST 3295,7 SR 3BI.? S9 811.3

RRT .2098 RRF .J991RTF .958J CRT .B855 CR9 -.8463 CST -.9971

SGB 5888.4 R23 -.0030 RJ5 .9581 LSA 3413.3 MSA 187.3 SSA 13.5

5G1 5875.2 $G2 395,4 THA ._3 ELI 3316.0 EL2 176.4 ALF fl.97

LAUNCH DATE NOV 29 1965 FLIGHT TIME 204.00 ARRIVA.L OATE JUN 21 1966

HELICK_ENTRIC CONIC

RL J4T.36 LAL .OO LOL 66.57 VL

RP 106.70 LAP -3.3J LOP 358.83 VP

RC 186.379 GL 14.59 GP 2.27 ZAL

PLANE TOCENTRIC CONIC

C3 41.63I VHL 6.452 DLA 22.79 RAL

LNCH AZMTM LNCM TIME L-I TIME IN] LAT

90.00 A 3I 20 3200.83 °26.08

90.00 23 J6 I6 4236.J2 1,20

]DO.DO 6 9 43 2883.52 -28.2A
100.00 0 26 29 4028.66 3.12

110.00 T 52 53 2560.83 -33.48

110.00 0 39 49 3924.J2 7,65

O[FFERENT|AL CORRECTIONS

TO[ 3,3685 TRA 4.5I$? TC3-l.9959 BAU I./lJI

ROE .4321 RRA -.0998 RC3 .0428 FAU .0116J

FOE .9514 FRA J.5294 FC3 -.24Jfl BSP 19336

gOE 3.396J 8RA 4._|78 BC3 1.9964 FSP -515

OISTANCE 587.854

26.370 GAL 9.39 AZL 86.42 HCA 292.24 SMA |20.27 ECC .27702 I_C 3.5811 vJ 30.194

36.585 GAP ]5.|3 AZP 88.64 TAL J53.29 TAP 65.53 RCA 86.96 APO 153.59 v2 34,663

44.58 ZAP 176.50 ET$ 41.26 ZAE 127.9A ETE 178.3A ZAC 95.34 ETC 166.36 CLP-JTT,34

I6.40 RAO 6568.6 VEL J2.767 PTH 2.32 VHP 9.74_ OPA -.34 RAP 1.76 ECC 1.6651

IN] LONG IN] RT A$C IN] AZMTM IN] TIME PO CST TIM IN] 2 LAT IN] 2 LONG

I|O.BO 259.87 78.56 5 24 4| 2600.8 -27.40 102.38

173.99 249.89 61.7J 24 28 52 3636.1 -2.39 167.37

87.92 260.33 79,76 6 5? 48 2283.5 -29.36 ?9.30

157.68 248.83 60.26 ] 33 3? 3428.? -.86 131,J6

64.36 261.28 82.69 8 3_ 54 J960.8 -34.13 55.17

146.97 246.03 56.58 2 5 14 3324.1 3,20 140.70

NI0-C_R$E EXECUTION ACCURACY ORBIT _ETERMINA T]ON ACCURAC_

SGT 587A.A SGR 399.A $G3 149.2 ST 326_.5 SR 384.8 SS 802.6

RRT .2503 RRF .2398 RTF .9602 CRT ._36 CRS -.848_ CST -.9974

SG8 5887,9 R23 -.OOI? RI3 .9602 LSA 33T8.3 MSA 188.6 SSA J3.0

SGI 5875.E $62 386.6 THA ,98 ELI 3282._ EL? 179.2 ALF 5.96

J537



JPL TM 33-99 EARTH--VENUS TRAJECTORIES _ VOL 2. 1965-66,

LAUNCH GATE NOV ?9 1965

HELIOCENTRIC CONIC

RL ]4T.56 LAL ,00

RP 10b,67 L4P -}.Z?

RE ;88.330 GL 13.89

PLANETOCENTRIC CONIC

C3 46.425 VML 6.B1¢

LNCH &TMTH LNCH _IME

90.00 4 3g 3

90.00 Z3 25 53

100.O0 6 17 E7

I00.00 0 34 6

110.00 8 0 35

II0.O0 1 T Z?

FLIGHT TIME 206.00 ARRIVAL GATE JUN 23 ]966

GISTANCE 597.766

LOL 66.57 VL 76.335 GAL |0.79 JZL 86.36 HCA 295.42 SMA J?0,D7 EEC ,28750 INC }.6|

LOP 2.03 vP 36.569 GAP 15.82 JZP 88,44 TAL I3|,86 TAP 87.28 RCA 85.55 APO J54.

GP 2.22 ZAL 42.83 2AP J77,I8 ETS 52,78 ZAE |27.85 ETE 17B.4| ZAC 97.54 ETC I66.

g4 V| 30.194

5g V2 34.873

35 ELP-178.25

DLA 22.79 RAL J8,32 RAD 6S68.T VEL I2.933 PTM 2.36 VHP J0.165 CPA .55 R4P 3.84 ECC J.7640

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

3ZZ8.09 -23.70 |I_.71 263.82 77,68 3 32 5| 2628.1 -2?.1_ 104,34

4263.7J 2.09 I75.53 233.46 61.73 24 36 57 3663.7 -1,70 168.91

2910.60 -27.89 89.8? 26A.33 78,78 7 5 58 2310.8 -29,I5 81.30

A056.24 4.05 159,20 252.37 60.36 1 4I 42 3A56.2 .O8 152.67

2588.14 -33.23 66.45 265.41 81.47 8 43 43 1988.I -34.05 57.30

3951.66 8,68 148,44 249.55 56.8J 2 13 |9 3351,7 4,23 |4?.15

DIFFERENTIAL CC_RECTIONS

TOE 3.4902 TRA A.9214 TC3-I.7335 BAU J.0898

RDE .4_87 RRA -.084§ RE} .0332 FAU .01002

rOE .9482 FRA 1.5766 FC3 -.1869 BSP I9299

80E 3.5202 8RA 4.9222 BE3 1,7538 FSP -494

MIO-CCwJRS£ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 5872.5 SGR 393.9 5G3 143.8 ST 3229.9 5R 386,4 $5 796.2

RRT .7913 RRF .28|J RTF .9623 CRT .8820 CRS -.8494 CST -.9977

SGB 5885.9 R23 -.0006 RI3 .9625 LSA 33A3.6 MSA 189.2 ssA 12.6

SG1 3873,7 SO2 378.7 THA 1.13 ELI 3247,9 EL2 181.I ALF 6.0A

LAUNCH DATE NOV ?9 1963 FLIGHT TIME 208.00 ARRIVAL CATE JUN Z5'1966

HELIOCENTRIC CONIC DISTANCE 597,525

RL IA7.56 LAL .DO LOL 66.3? VL 26.301 GAL 11.26 AZL 86.34 HCA 298.60 SMA 119.88 ECC .29907 INC 3.6598 VI 30.194

RP 108.63 LAP -3.2! LOP 5.2! VP }6.555 GAP I6.57 AZP 88.23 TAL I30.A9 TAP 89.08 RCA 84.03 APO I55.73 V2 34._64

RC J90.259 GL |3,20 GP 2.|7 ZAL 41.I6 2AP J77.68 ETS 70.65 ZAE J_7,74 ETE J78,47 ZAC 99.72 ETC I66,3I CLP-179.19

PLANETOCENTRIC CONIC

C3 5J.995 VML 7.211DLA 22.75 RAL 20,I5 RA0 6568.9 VEL I3.166 PTH 2,40 VHP |0.628 DPJ 1.44 RAP 3.90 ECC 1.8557

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ L_G INJ RT ARC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 4 46 57 3254.18 -25.31 114.52 267.72 76.85 5 41 II 2654.2 -Z6,87 106.20

90.00 23 32 33 4294.19 3.08 J77.24 _56.96 61.84 24 44 7 3694.2 -.71 170,61

I00,00 6 23 16 _937.17 -27.53 91,75 268.28 77.86 7 I4 13 2337.2 -28.92 83.23

100.00 O 40 51 4086.44 5.07 160.87 235.86 60.50 I 48 57 3486.4 l.IO 154.33

110.O0 8 8 15 2614.95 -32.94 68.49 269.48 80.30 8 5t 50 2015.0 -33.93 59.39

110.00 1 14 21 3981.42 9.78 150.03 2_Z,98 57.08 2 20 42 338|.4 5.38 143.71

OIFFERENTIAL CORRECTIONS MI0-COURSE _XECUTION ACCURACY ORBIT DE TERMINATION ACCURACY

TOE _.6|_8 TRA 5.3503 TC3-J.552| _AU 1.065| SGT 5863.2 8GR 39_.1 $G3 138.5 ST 3187.8 SR 386.5 55 79O.5

ROE .4860 RRA -.0666 RC_ .023_ _AU .00854 RRT .3323 RRF .3_20 RTF ,9650 CRT .8805 CR$ -.8501 CST -.9980

FOE .945_ _RA 1.62_6 F(] -.J_22 BSP 19361 $G8 58?6.3 R23 .0000 RI3 .965_ LSA 3_01.6 MSA 189.2 SSA IZ.1

dOE 3.646_ 8RA 5.3507 BE3 1.5323 FSP -476 SGJ 5864,6 SG2 369.? TMA 1.28 ELI 3206.0 EL2 J82.2 ALF 6,1!

LAUNCH DATE NOV 29 1965 FLIGHT TIME 210.00 ARRIVAL CAT? JUN 27 1966

HELIOCENTRIC CONIC

RL 147.36 LAL .00 LOL 66.57 VL

RP ]08.60 LAP -3.13 LOP 8.40 VP

RC 192.167 GL 12.3I GP 2,J3 24L

PLANETOCENTRIC CONIC

C3 58.A97 VHL 7.648

LNCH AZMTM LNCN TIME

gO.O0 4 5_ O

90,00 23 38 17

100,00 6 3_ 9

i00,OO 0 46 44

110.00 8 l_ 5_

IIO,00 I 20 30

OIFFERENTIAL CORRECTION5

TOE }.7467 IRA 5.8|46 TC3-|.3213 8AU 1,0336

ROE ,3|40 RRA -.0456 RE3 .0188 FAU ,00706

rOE .9453 FRA 1.6789 FC3 -.1043 BSP Jg392

80E 3.7818 8R_ 5.8|47 8(3 1.3_16 FSP -459

01STANCE 602.I00

26.267 GAL 12.32 AZL 86.30 HCA 301.78 SMA I19.69 ECC .31187 INC 3.7028 vl 30.194

36.54J GAP 17,40 AZP 88.05 TAL 149,16 TAP 90.94 REA 82,36 _PO 157,01 V? 34.89_

39.59 ZAP 177.86 ETS 95,17 ZAE 127.6J ETE J78.54 ZAC 101,88 ETC 166,24 ELF ]79.85

DLA 22.66 RAL 21,88 RAD 6569,1 VEL |3.4II PTH 2.45 VHP 11.136 pP_ 2.32 RAP 7.94 EE( 1.9627

L-I TIME INJ LAT INJ LONG INJ RT _5C INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ Z LONG

3279.09 -24.9! I16._3 271.56 76,08 3 49 39 2679.1 -26.58 IO7.96

4327.36 4.1A 179.09 260.39 61,96 24 50 2_ 3727.4 .36 172.46

2962.59 -27.13 9_.55 272.16 76.99 7 22 32 2362.6 -28.67 85.07

4119.09 6.16 162,68 259.26 60.69 J 55 23 3319.1 2.21 156.J2

2641.20 -32,62 70.47 273.49 79.17 8 59 54 2041.2 -33,77 6J._?

AO13.25 10.96 ISJ.T5 256.37 37.42 2 27 23 3413,2 6,38 145.39

MIO-CCXJRSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

5GT §8_2.O SGR 387.9 >'%3 133.4 ST 31A4.4 $R 385.2 $S 786.8

RRT .3735 RRF .3632 RTF .9676 ERT .8792 DR5 -,8312 CST -.998_

SGB 5864.8 R23 .0005 RI3 .9676 LSA 3258.6 MSA I88.fi SSA 11.6

SGI 5853.8 $G2 359°7 THA J,42 EL] 3162.6 EL2 I82.5 ALF 6.17

LAUNCH DATE NOV 29 1965 FLIGHT TIME 2J2.00 ARRIVAL DATE JUN 29 1966

HELIOCENTRIC CONIC

RL 147.36 LAL .00 LOt- 66,57 VL

RP 108.57 LAP -3.07 LOP 1|,59 VP

RC 194.054 GL 11.84 GP 2.09 ZAL

PLANE TC_ENTRIC CONIC

C3 66.127 V_L 8.132

LNCM AZMTH LNCH TIME

90.00 3 3 9

90.00 23 43 3

I00.00 6 41 5

100.00 0 3l 46

llO.O0 8 2_ 26

lIO.O0 I _5 34

DIFFERENTIAL CORRECTIONS

TOE 3.8886 TRA 6.3105 TC3-I.J240 BAU .9937

RDE .3477 RRA -,02IT RE3 .O|ST FAU .0055T

FOE .9480 FRA 1.7375 FC3 -.0729 85P 19421

BDE 3.9263 BRA 6.3106 8C3 1.124J FSP -442

DISTANCE 606.451

26,2}4 GAL 13.46 AZL 86.25 HCA 304.96 SMA J19.50 ECC .32608 INC 3.7488 VI 30.I94

36.528 GAP J8.32 AZP 87.83 TAL J47.91 TAP 9_.87 RCA 80.53 APO I58.47 V2 34,906

38.IJ 2AP I77.62 ETS JJ9.8_ ZAE J27.44 ETE J78.6J ZAC 104.0l [TC I66.I6 CLP J78,87

DLA 22.54 RAL _3.50 RAD 6569.3 VEL 13.692 PTH 2.50 VHP 11.698 0PA 3.19 RAP 9.93 ECC Z.O883

L-I TIME INJ LAT INJ LONG JNJ RT ASC INJ ASMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

330_.75 -_4.51 liT.B5 27_,3_ 75.36 5 58 I2 2702.8 -26.29 J09.63

4363,02 5.Z8 Iel.I0 _63.74 6_.I4 2A 53 48 3763.0 1.51 174,45

2987.00 -26.76 95.26 275.96 76.17 7 30 52 2387.0 -28.40 86.84

4154.OO ?.32 164.62 282,63 60.94 2 I 0 3554.0 3.39 158.O4

2666.79 -32,28 72._9 277.40 78.08 9 7 53 2066.8 -33.38 63.=0

4046.98 12.19 J53.59 _59.7| 57.81 2 33 21 3447,0 7.85 147,J#

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

5GT 58_2.9 5GR 38_,4 5G3 128,6 ST 3097.7 SR 382.4 SS 785.7

RRT .4J45 RRF ,404_ RTF .9704 CRT .8783 CRS -.8525 CST _.99_6

5GB 5845,5 R23 .0006 RJ3 .9704 LSA 3213.J NSA J87.O $5A I].|

5GI 583_.J 5G2 348.7 THA 1.37 ELI 3JJ3,9 £L2 J8J.7 ALF 6.71

1538



JPL TM 33-99 EARTH--VENUS TRAJECTORIES , VOL 2 1965-66,

LAUNCH 0ATE NOV Z9 ;965

HELIOCENTRIC CONIC

RL I47.96 LAL ,OD

Rp I08,53 LAP -2,99

RC 195,918 GL ;1,I7

PLANETOCENTRIC COMIC

C3 7_,133 VHL 8.668

LNCH AZMTH LNCH TIME

90.00 9 11 23

90.OO 23 46 57

IOO,OO 6 49 1

IDO.OO D 55 56

I;G.O0 6 30 53

IIO.OO 1 30 33

FLIGHT T|ME 214.00 ARRIVAL CATE JUL I ]966

0ISTANCE 6|0.530

COL 66.57 VL 26.20Z GAL 14,7| AZL 86,20 HCA 306.14 SNA I19.32 ECC .3419! ZNC 3.7986 vI 30.194

LOP |4.77 VP 36,916 GAP 19.34 A?P 87.65 TAL 146,74 TAP 94.88 RCA 78,52 APO J60.12 VZ 34.9]_

GP Z.06 ZAL 36.7A ZAP 177.02 ETS 137.67"_E 127.?A ETE 178,67 ZAC ID6.10 ETC 166,05 CLP 177.84

DLA 22,38 RAL 25,07 RAD 6569.5 VEL 14.O17 PTH Z.56 VHP I2,320 OPA 4.05 RAP I;.94 ECE 2.2365

L-I TIME IN; LAT IN; LONG IN; RT ASC IN; AZMTH IN; TIME PO C$T TIM IN; Z LAT IN; ? LONG

3323,09 -ZA.IZ 119.37 279.00 74.70 6 6 48 2725.1 -?5.99 I11.20

4400,96 6.48 183.24 Z67.01 62.37 25 0 I8 3601.0 2,73 I76.56

9010.28 -26.38 96.88 279.66 75.40 7 39 JI 2410.3 -AB.IZ 88.91

4]90,99 8,94 166.69 263.90 61.24 2 9 47 3391.0 4.63 160,08

269J.60 -31.9; 74.23 281,22 77.05 9 19 A5 2091.6 -33.37 65.30

4082.44 13.46 195,54 262.97 58.28 2 38 36 3482.4 9.17 149.07

OIFFERENTIAL CORRECTIONS MI0-COLIRSE EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

TOE 4,0478 TRA 6.8946 TC3 -.9374 BAU .9417 SGT 5814.6 SGR 378,7 SG3 124.2 ST 3053.2 SR 378.3 55 786,!

ROE .9723 RRA .0058 RC3 .OlO0 FAU .00399 RRT .456J RRF ,4460 RTF ,9732 CRT ,8779 CR5 -.8544 CST -.9988

FOE .9951 FRA 1.8034 FC3 -.0460 8SP 19323 SGB 5826.9 R23 .DOD7 R13 .9732 LSA 3170,9 MSA 184.6 SSA 10.6

8OE 4;0880 BRA 6,8546 BC3 .9375 FSP -A24 SG! 5817,2 SG2 336.9 THA 1.71 ELI 3071.3 EL? 180.1 ALF 6,23

LAUNCH OATE NOV 29 1965 FLIGHT T_ME 216.00 ARRIVAL CATE JUL 3 I966

HELIC_ENTRIC CONIC

RL J47.96 LAL ,OO LO_. 66.97 VL

RP JO8.49 LAP -Z.89 LOP I7.96 VP

RC 197.761 GL IO.91 GP _.02 ?AL

PLANETC_ENTRIC CONIC

C3 89.834 VHL 9.265 OLA 22.J8 RAL

LNCH AZNTH LNCH TIME L-I TIME IN; LAT

90.00 5 19 39 3345.93 -23.74

90.00 23 49 9_ 4440.97 7.74

IO0.O0 6 96 56 3032,28 -29.99

IOO.O0 O 99 J2 4229.87 9.80

IIO.OO 8 38 12 2715.46 -31.54

IIO.OO I 34 29 4119.46 14.76

DIFFERENTIAL CORRECTIONS

TOE 4,2163 TRA 7.4397 TC3 -.7672 OAU .8804

ROE ,6026 RRA .O371RC3 .OO74 FAU .00243

FOE .9644 FRA 1.8790 FC3 -.0249 BSP 19343

BOE 4,299I BRA 7.4398 BE3 .7672 FSP -4ID

DISTANCE 614.271

26.J71 GAL 16.09 JZL 86.15 HCA 311.33 SMA II�.IA £CC .35962 INC 3.8930 V! 30.194

36.506 GAP 20.47 AZP 87.45 TAL 145,67 TAP 97.00 RCA 76.30 APO 161.99 v2 34.930

35.47 ZAP J76.19 Ers I49.53 ZAE 126.99 ETE 178,74 ZAC 108.14 ETC I69.92 CLP J76.7?

26.42 RAO 6569.7 VEL 14.394 PTH 2,62 VHP I3,0|4 OPA 4.90 RAP 13.89 [CC 2.4]?6

ZNJ LONG ZNJ RT ASC ]NJ _ZMTH IN; TIME PO CST TIM IN; ? LAT IN; 2 LONG

120.78 202.57 74.09 6 J5 25 2746.0 -25,69 1J2.66

I65.51 270.JB 62.68 25 3 53 3841.0 4.0I 178.80

98.40 263.26 74.69 7 47 ?8 2432,3 -27.84 90.09

168.89 269.07 61.62 2 9 42 3629.9 5.9_ I62.23

75.99 284.91 76.07 9 23 27 ZIJS.9 -33.I3 67.I2

J57.6i 266.I6 90.82 Z 43 5 3519.5 I0.94 I31.07

NIO-C(_..IRSE EXECUTION ACCURACY OROIT _ETERMINATION ACCURACY

SGT 5788.4 SGR 373.7 SG3 I19.9 57 3003.8 5R 372,7 SS 797.5

RRT ,4970 RRF .4871 RTF .9762 CRT .8778 CRS -.8966 CST -.9990

SG0 5800.5 R23 .0005 RI3 .9762 LSA 3J73,5 MSA 181.4 Ss4 10.J

SGI 9791.4 5G_ 324.| THA J.84 ELI 3021.6 EL? I77.9 ALF 6.24

LAUNCH OATE NOV 29 1965

HELIOCENTRIC CONIC

RL I47,56 LAL .00

RP 108.45 LAP -Z.79

RC 199,580 GL 9.86

PL4NETOCENTRIC CONIC

C3 98.645 V'HL 9.932

LNCM AZMTH LNCH TIME

90,00 9 27 54

90.00 23 5; 48

100,00 7 4 47

100.00 1 J 33

IIO,OO 8 49 21

IlO.O0 I 37 27

FLIGHT TIME 218.00 ARRIVAL _ATE JUL 5 1966

DISTANCE 617.592

LOL 66.57 VL 26.I4J GAL I7.62 AZL 86.09 HCA 314.52 SMA 118.98 ECC .37949 INC 3,9130 VI 30.194

LOP ZI.|5 VP 36.496 GAP 21.7_ AZP 87,29 TAL 144,72 TAP 99.24 RCA 73._3 APO 164.]3 VZ 34,947

GP ],99 ?AL 34.31 ZAP 175.2J ET5 157.15 ?AE I26.68 ETE J78.8| ZAC I|O,J4 ETC I65.77 CLP J75.65

OLA 2J.94 RAL 27.70 RAD 6569.9 VEL 14.832 PTH Z.68 VHP 13.793 DPA 9,72 RAP ]5.79 ECC 2.6734

L-I TIME IN; LAT INJ LONG IN; RT ASC IN; AZMTH _NJ TIME PO CST TIM IN; 2 LAT IN; _ LONG

3369.17 -23.37 ]22.07 286.01 73.54 6 23 59 2769,2 -?5,41 113.99

4482,87 9,04 187,90 273.23 63,03 79 6 3J 3887.9 5.35 181,16

3092.8! o29.61 99.81 286.72 74,04 7 55 39 2452.8 -27.55 91,54

4270.47 II.|I |71,19 272.14 62,O7 ? I2 43 3670.5 7.29 I64,49

2738,16 -31,15 77.64 288.A6 75,I6 9 30 59 2138,2 -37.87 6_.B4

4157.89 J6.I2 159.77 269.23 59.44 2 46 45 3557.9 Jl,95 J93.;6

DIFFERENTIAL CORRECTIONS

TOE 4.4030 TRA 8.0787 TC3 -.6098 BAU .8042

ROE .6338 RRA .O725 RC3 .0058 FAU .OO075

FOE .9779 FRA 1.9559 FC3 -.OO66 BSP ]9337

BOE 4.4484 8RA 8.0790 0C3 ,6098 FSP -396

MID-COURSE EXECUTION ACCURACY ORBIT CETERMINA TION 4CCURACY

SGT 5750.5 SGR 368.6 5G3 I15.8 ST 2953.7 SR 365.9 SS BOO.6

RRT .5377 RRF ,528J RTF .9791 CRT ,8782 CRS -.8592 CST -.9997

SG0 5770,3 RZ3 .000I R13 .9791 LSA 3077.0 MSA I77.4 554 9.6

SGI 576Z.O SG2 310.6 THA 1.98 ELl 7971.2 EL2 I74,0 ALF 6.23

LAUNCH 0ATE NOV 29 1965 FLIGHT TIME 220.00 ARRIVAL DATE JUL 7 1966

HELI_ENTRIC CONIC

RL 147.56 LAL .OO

RP 108,41 LAP -Z.68

DISTANCE 620.365

LOL 66,57 VL 26.113 GAL 19,32 AZL 86.02 HCA 317.7I 5HA 118.82 ECC ,40187 INC 3,9801 V! 30,194

LOP 24.35 VP 36.488 GAP 23.19 AZP 87.05 TAL |43.92 TAP IO_.63 RCA 7J.O7 APO 166.57 V? 34,955

RC ?OI.376 GL 9.2J

PLANETOCENTRIC CONIC

C3 IJA,I07 VHL JO.682

LNCH 4ZNTH LNCH TIME

90:00 9 36 6

90.00 23 52 43

J00.00 7 12 3l

IO0.00 J 2 95

]IO.OO 8 92 J8

llO.O0 I 39 37

CIFFERENTIAL CORRECTIONS

TOE 4.6J22 TRA 8.779J TC3 -.4649 BAU .7093

RCE .6663 RRA .I126 RC3 .0051 FAU-.O0;09

FOE .9966 FRA Z.0465 FC3 .0083 BSP 19305

BCE 4.6601BRA 8.7798 BC3 ,4649 FSP -38E

GP J.97 ZAL 33.30 ZAP I74.12 ETS 162.37 ZAE I26,30 ETE 178.87 ZAC I12.06 ETC 165.60 CLR ]74.45

OLA 21,69 RAL 20.84 RA0 6570.2 VEL 15.344 PTH 2.75 VHP J4.671 GPA 6.51 RAP I7.63 £CC Z._779

L-I TIME IN; LAT IN; LONG IN; RT ASC IN; AZMTH IN; TIME PO CST TIN IN; 2 LAT IN; 2 LONG

3382.49 -23.03 |23.23 289.29 73.06 6 32 29 2782.5 -29.14 1]5.19

4926,48 I0.37 190.40 276.15 63.50 25 8 9 3926.5 6.73 J83.62

3071.60 -25.25 101.09 290.02 73.45 8 3 43 2471,6 -27.28 92.87

43J2,60 12.44 173.6J 275.08 62.60 2 14 48 3712.6 8.67 166.85

2759.42 -30.77 79.10 291.83 74.32 9 38 18 2159.4 -32.6J 70.45

4197,35 I7.48 162.05 272.23 60.J5 2 49 35 3597.5 J3.38 I55.34

MI0-COURS[ EXECUTION ACCURACY ORBIT 0ETERNINATION 4CCUR4CY

SGT 5724.8 5GR 363,4 SG3 IIS.0 ST ?903.6 5R 357.9 SS 8I?.9

RRT .5781 RRF .5688 RTF .98J9 CR7 .8792 CRS -.8624 CST -.9993

SGB 5736,4 R23 -.0004 RI3 .98J9 LSA 3031.5 MSA 177,5 SSA 9.1

SG1 5728.7 5G2 ?96,3 THA ?.Jl ELI ?920.7 EL? 169.5 ALr F.21
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES ,VOL 2. 1965-66

LAUNCH 0ATE NOV 3D ]965 FLIGHT TIM£ 70.0D ARRIVAL CAT? FEB B 1966

HELIOCENTRIC CONIC

RL J4Y.53 LAL ,00

RP ]07.50 LAP 3.]9

RC 44.068 GL 16.70

PLANETOEENTR|C CONIC

C3 26,098 VHL 5.109

LNCH A_NTH LNCH TIN?

90.00 3 3Z 26

90.00 15 9 12

]00.00 4 53 6

I00.00 16 31 13

]I0.00 5 59 49

]I0.00 17 40 59

O]FFERENTIAL CC:IRRECTIONS

TOE -,2511 TRA -.4909 TC3 .3923 BAU .]487

ROE -.3200 RRA .0876 RC3 -.1669 rAU .03006

roe .3635 FRA .0924 re3 -.9972 BSP 2057

BOE .4067 BRA .4983 BC3 .4263 FSP -231

CI$7ANC£ 179.497

LOL 67.98 VL 25.994 GAL -9,50 AZL 86.79 HCA ?B.94 SMA ll_,J3 ECC ,26567 ZNC 3.2930 v] 30.]99

LOP 146,50 VP 36.682 GAP -14.94 A?P 89.38 TAL 195.66 TAP 274.60 RCA 86.79 APOJ49.5] V2 35.250

GP -2.03 2AL ]15.62 ZAP 2.51 ETS 90.79 2AE 151.54 ETE 339.02 2A( 6].]7 ETC ]6].29 CLP -I.58

DLA -I.44 RAL 308.70 RA0 6568.] VEL 12.144 PTH 2,18 VHP 9,280 0PA -IB,I] RAP 328,98 [CC 1.4295

L-J TIME IN] LAT |NJ LONG IN] RT ASC IN] AZMTH IN] TIN? PO C$T TIN IN] 2 LAT |NJ Z LONG

2234.64 -20.09 42.76 174,0| 110.42 4 9 40 1634,6 -17.09 35.33

4967.97 22.06 217.46 174.80 71,78 16 _2 0 4367.6 19.36 209.82

J974.40 -2|.17 23.16 173.95 111.61 5 26 J 1374.4 -18.05 15.76

4703.09 23,19 197.59 174.36 ?0.99 ]7 49 36 4103.0 20,33 ]89.96

]765.fl7 -24.]6 9.9! 172.19 1|4.95 6 29 19 1169.6 -20.59 356.59

4484.65 26.23 179.72 173.09 67.25 18 55 44 3884.6 22.91 172,13

MID-COURSE EXECUTION ACCURACY ORBIT OETERMINAT]ON ACCURACY

SGT 736.8 SGR 409.3 5G3 94,9 ST 326.7 SR 360.1 S$ 328.1

RRT -,0705 RRF .0739 RTF -.656! CRT .8]72 CRS .9862 CST .8834

SGB 842.8 R23 -,0039 R13 .6866 LSA 966.4 MSA 190.9 SSA 20.3

SGI 737.6 SG2 407.8 THA ]76.79 EL] 463.7 EL2 I46.2 ALF 48,41

LAUNCH DATE NOV 30 1969 FLIGHT TIME 72,00 ARRIVAL DATE FEB 10 1966

_ELIO(ENTRIC CONIC

RL 147.53 LAL .00

RP 107.51 LAP 5.25

R( 45.230 GL J7.64

PLANE TOCENTRIC CONIC

C3 24.35_ VHL 4.935

LNCH A5MTH LNCH TIME

90.00 3 21 39

90.00 19 5 47

100.00 4 42 33

]00.00 16 27 34

|IO.OO 5 49 48

110.00 17 36 48

DIFFERENTIAL CORRECTIONS

TOE -.2960

ROE -.3069

r0£ .4043

806 .3997

OISTANCE 186.301

LOc 67,98 VL 26,230 GAL -5.53 AZL 86,72 HCA 82.18 SNA 119.44 ECC .25314 rNC 3.2832 Vl 30.J98

LOP J49.75 VP 36,847 GAP -J3.52 AZP 89.55 TAL 196.85 TAP 279.04 RCA 89.2| APO 149.68 V2 35.247

GP -2.16 ZAL 117.06 ZAP 4.37 ETS 28.3| ZAE 190.08 ETE 334,28 ZAC 62.19 ETC 161.48 COP -3.80

OLA -.94 RAL 306.92 RA0 6968.0 VEL 12.072 PTH 2.|6 VHP 8.715 DPA -17.90 RAP ]30.04 ECC 1.4OO8

L-I TINE INJ EAT |NJ LONG INJ RT A$C INJ AZNTH INJ TIME PO CST TIM INJ _ LATINJ 2 LONG

2233,00 -20.01 42.65 171.19 110.46 3 58 52 1633.0 -17.05 39.23

493_.]3 21.35 2J5,34 171.69 70.94 16 28 2 4335.1 18.59 207.78

1972.01 -21.11 23.0! /70.74 II1.67 5 15 25 1372.0 -17.98 15.61

4671.34 _2.49 |95.92 J7|._6 69.73 J7 45 65 4071.3 1_.49 ]87.97

J761.92 -24,04 5.66 |69.37 115,06 6 |9 9 ||6j.5 -20.46 358,34

4454.60 25.42 177.76 169,95 66,34 |6 91 3 3894.6 22.00 J70.27

MI0-COUR$E EXECUTION ACCURACY ORBIT OETERMINAT|ON ACCURAC_

TRA -.4670"_TC3 .4914 8AU .1586 $GT 762.2 SGR 409.8 SG3 107.1 ST 339,J SR 397.4 SS 384.4

RRA .07_3 RE3 -.1826 FAU .03268 RRT -.0779 RRF .0823 RTF -.7033 CRT :8361 CRS .99J7 CST .B848

FRA .022! rC3-1.16J7 BSP 2157 SGB 865.4 R23 -.0095 RJ3 .7039 LSA 988.0 MSA 148.8 SSA 2I.Z

8RA .4737 BC3 .4870 FSP -266 $G! 763.| $G2 408.1 THA 176.64 ELl 472.I EL2 140.8 ACF 46.8]

L_UNCH 047E NOV 30 ]965

HELIOCENTRIC CONIC

RL 147.53 LAL .00

RP ]07.9] LiP 3,30

RC 46.916 GL ]8.55

PLANETOCENTR|C CONIC

C3 22.910 VHL 4.786

LNCN AZNTH LNCH TJNE

90.00 5 lI 5

90.00 19 2 10

lO0.O0 4 32 13

100,00 16 25 44

1|0.O0 9 39 58

l]O.O0 17 32 29

FLIGHT T|NE 74.00 ARRIVAL _47£ FEB 12 ]966

DISTANCE 193.104

LOL 6?.98 VL 26.444 GAL -9,57 AZL 86.69 HCA 89.43 5MA 120.67 £CC ._4190 INC 3.3130 Vl 30.J99

LOP 193.00 VP 36,995 GAP -12.55 AZP 89.74 TAL 198.09 TAP 283.5] RC4 9].48 APO 149.86 v2 35.242

GP -2.30 ?AL ]18.45 ZAP 6.51 ETS |9.47 2AE 148.84 ETE 335.31 24( 63.J4 ETC ]61.65 CLP -6.09

CLA -.47 RAL 305.|5 RA0 6567.9 VEL 12.012 PTH 2,14 VHP" 8.180 CPA -17.73 RAP 531,04 £CC 1.3770

L-I TIME INJ LAT |NJ LONG INJ R7 ASC INJ AZMTH INJ TIME PO CST TIM INJ Z LATINJ 2 LONG

2232.56 -20.00 42,62 168.51 110.47 3 48 18 1632.6 -17.04 35.20

4905.66 20,68 2|3.44 168.75 70.22 16 23 96 4305.7 17.80 205.93

]970.88 .*_1.08 22.94 168.07 l|I.70 5 5 4 1370.9 -17.95 15.54

4642.98 2|,76 193.66 168.32 68.99 |7 41 6 4_42,6 15.71 186.]9

]795.82 -23,96 9.49 166.72 115,14 6 9 16 |158.8 -20,38 358.18

4427,40 24.67 176.00 167.00 65.95 18 46 16 3827.4 21,16 ]68,6]

oIrFERENTIAL CORRECT|ONS NI0-COURSE EXECUTION ACCURACY ORBIT CETERMINATION ACCURACY

TOE -.2594 YRA -.44|7 TC3 .5332 8AU ,1689 SGT 789.7 $GR 409.9 SG3 120.9 ST 3*9.0 SR 353.7 SS 382.!

ROE -.2946 RRA .0713 RC3 -.|982 FAU .03570 RRT -.0896 RRF .0930 RTF -.7209 CRT .8537 CRS .9942 CST ,886J

F06 .490fi FRA -.0|45 FC3-1.3489 BSP 2294 SG8 886.0 R23 -.O048 RI3 .72J4 LSA 609.0 MSA ]46.6 SSA 22.J

80[ .3926 8RA .4A74 BC3 .590J FSP -308 SG| 786,_ 5_2 407.2 THA 176.39 ELI 478.4 EL2 134,4 ALF 45.45

LAUNCH OAT? NOV 30 J965

HELIC_ENTRIC CONIC

FLIGHT TIME 76.00 ARRIVAL CAT? FEB ]4 1966

0ISTANCE 199.902

RL 147.55 LAL .00

RP 107.59 LAP 3,34

RC 47.9J6 GL 19.37

PLANETC_ENTRIC CONIC

C3 2i.717 VHL 4.660

LNCH AZNTH LNCH TIME

90,00 5 0 52

90.00 ]4 58 28

i00.00 4 22 J2

100.00 16 19 50

!]0.00 5 30 24

"110.00 17 28 6

OIPFERENTZAL CORRECTIONS

TOE -.2648 7RA -.4|82 TC3 .9706 BAU .1769

ROE -.2829 RRA .0637 RC3 -.2134 FAU .039J|

FOE .5048 FRA -.0967 FC3-l.f1590 8SP 2383

80E .3875 8RA .4230 BE3 .6092 FSP -354

LOL 67.58 VL 26.638 GAL -5.6J AZL 86.66 HCA 88.67 $MA |2].80 ECC .23189 INC 3.3424 VI 30.]99

LOP 156,25 VP 37.128 GAP -11.63 AZP 89.92 TAL 199.34 TAP 288.02 RCA 93.56 APO 150,O5 vZ 35.236

GP -2.46 ZAL 119.88 2AP 8.81 ET5 15.02 ZA_ 147.82 ETE 336.12 ZAC 64,02 ETC 161.78 CLP -8.47

OLA -.03 RAL 303,40 RAO 6967,9 VEL 11,962 PTH 2.13 VHP 7.674 OPA -|7,59 RAP 331.96 ?CO 1.3574

L-I TIME IN] LAT IN] LONG IN] RT ASC IN] AZMTH IN] TIME PO CST TIM IN] 2 LAT IN] 2 LONG

2233.24 -20.02 42".67 166.00 ]10.46 3 38 9 J633.2 -17.05 35.25

4879.05 20.06 2Jl,73 |66o01 69.58 ]6 J9 47 4279.0 ]7.J0 204.3J

J970.90 -21.08 22,94 |65,36 I]I.?0 4 95 3 J370.9 -17.95 15.54

4616,62 21,12 192.00 J69.58 68.34 ]7 36 46 4016.6 17,99 ]84,60

I797.38 -23.92 9.40 J64,23 I15.J8 5 59 42 1197.4 -20.33 398,09

4402.9J Z3.97 |74.44 J64,24 64.86 ]8 4J 29 3802,9 20,38 }67.14

MIO-COUR$[ [_ECUTION ACCURACY ORBIT OETERNINA TION ACCURACY

SGT 808.2 SGR 408,3 $G3 ]36.6 57 360.6 SR 345.7 55 412,7

RRT -,0994 RRF .J048 RTF -.7346 CRT .8711 CR5 .9956 CST .8888

SGB 905.5 R23 -.0072 RJ3 .7352 LSA 632,8 MSA 145.1 55A 22,9

SG! 809.6 SG2 405.6 THA |?6,|6 EL| 485._ EL2 |2?.3 ALF 43._0
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES c VOL 2, 1965-66,

L_UNCH CATE NOV 50 1965 FLIGHT TrME 78,00 ARRIVAL CArE FEB |6 1966

HELIOCENTRIC CON|C

RL 147.5] L4L .O0

RP 107.56 L4P ].57

RC 49,4Z0 GL Z0.16

PLANETOCENTRIC (ONIC

C3 20.755 VHL 4,554

LNCH AZNTH LNCH TIME L-| TIME INJ LAT

90.00 Z 51 5 E234.95 -Z0.06

90.00 14 54 48 4855,06 19,48

100,00 4 J2 34 1971,99 -Zl.|l

100.00 I6 15 57 459],27 20.53

110.OO 5 21 14 J737,09 -23,9!

110.00 17 Z3 47 4380,94 Z3.32

CIFFERENTIAL CORRECTIONS

TCE -.2703 TRA -.3932 TC3 .624] 8AU .|843

ROE -.2716 RRA .0563 RC3 -.2283 FAU .04299

FOE .5678 FRA -.J059 FC]-1.7949 BSP ?462

BeE .3832 BR4 .399Z BC] ,6647 FSP -408

DIST4NC[ Z06.692

LOL 67.58 VL 26.6J2 G&L -5.66 AZL 86.63 HCA 91,9! SNA 122.85 ECC .?2297 INC 3.5718 Vl 50.199

LOP 159.50 VP 37,248 GAP -J0,74 JZP 90,1| TAL 200,61 T4P 292,52 RC4 95.47 4PO 150.24 V2 35.250

GP -2.64 ZAL 121,2] ZAP 1|,24 [TS |2,39 ZA£ 147.04 ETE 336.73 ZAC 64,82 [TC J6J.89 CLP -J0.95

OLA .39 RAL 301.71 RA0 6567,8 VEL 11.92J PTH 2.12 VHP 7,194 OPA -17.50 RAP 352.79 ICE 1.34IZ

INJ LONG |NJ RT ASC TNJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

42,78 163.65 II0.42 3 28 18 1635.0 -17.I0 35.35

2J0,2! 163,47 69,04 16 15 43 4255,1 16,46 ?O2.84

23,01 163,22 111.67 4 45 26 1372,0 -17,98 15.6I

190,52 163.03 67.78 17 32 31 3993.3 17.]4 ]8].18

5.38 16J,90 115.19 5 50 31 J157.J -20.32 358.08

173,06 161,69 64,27 1_ 36 48 5780,9 19,67 165,83

H|0-CC_JRSE E_ECUT]ON ACCURACY ORBIT DETERMINATION ACCURACY

SGT 828,4 $GR 406,3 SG3 154.6 5T 371.8 SR 342,5 SS 445,8

RRT -,Jl05 RRF ,|186 RTF -,7464 CRT .B'_'72 CR5 .9962 CST ,8920

SGB 922,7 R23 -,0106 RJ3 ,7472 LSA 658,0 NSA 144.1 SSA 23.5

5G1 B]O,O SG2 40_,0 THA 175,94 ELl 491,1 ELZ 119.6 ALF 42.35

LAUNCH OATE NOV 30 1963 FLIGHT TZN[ 80.00 ARRIVAL CATE FEB 18 1966

HELIOCENTRIC CONIC

RL 147.53 LAL ,00

RP IO7,58 LAP 3.39

RC 5J.OJ8 GL 20.89

PLANETOC[NTRIC CONIC

C3 19.930 VHL 4.464

LNCH AZHTH LNCH TIME

90.00 Z 41 42

90.00 14 31 14

J00.00 4 3 Z4

100.O0 16 12 1]

110.O0 5 12 29

110.00 17 19 38

01FFERENT_AL CORRECTIONS

TOE -,2751 TRA -,]728 TC3 .6732 BAU .1907

ROE -.Z603 RRA .0492 RC3 -.2429 FAU ,04743

roe .6408 FRA -.1631 rC3-2.0604 BSP 2332

BOE .3789 BRA .3760 BC3 .7137 FSP -469

OJSTANCE 213.470

LOL 67.38 VL 26,968 GAL -5.71 AZL 86.60 HCA 95.16 SNA 123.82 ECC .21501 INC 3.4013 VI 30.199

LOP 162.75 VP ]7.354 GAP -9.90 AZP 90.31 TAL 201,86 TAP 297,02 RCA 97.19 APO 150,44 VZ 55.Z24

GP -2.85 ZAL 122.32 ZAP J],80 ETS 10.68 ZAE 146.5J ETE ]37.J3 ZAC 63.51 ETC 161,96 CLP -13.51

0LA ,78 RAL 300,09 RAO 6567,8 VEL 11,887 PTH 2,JJ VHP 6,741 0PA -17,46 RAP 333.52 ECC I.]ZBO

L-I TIME INJ LAT INJ LONG [NJ RT ASC INJ AZMT_ ]NJ T_ME PO CST TIN ZNJ 2 LAT JNJ Z LONG

22]7,59 -20,12 42,94 161,49 110,36 3 19 0 1637.6 -17,17 33.51

48]].54 |8.9_ 208.85 161.13 68.56 16 11 47 4233,5 15.87 2OI.53

1974.O4 -21.16 23.14 161.06 111.62 4 36 18 1374.O -18.O5 15.74

4572,52 I9.98 189.20 160.68 67.29 J7 28 25 3972.3 16.73 |81.91

1757.84 -23.94 5.42 |59.76 |J5.17 3 4J 47 1157.8 -20.34 3f18.12

4361.28 22.74 171.84 159.34 63.76 18 32 19 3761.5 19.O3 164.67

MIO-COURSE EXECUTION ACCURACY C_BIT OETERMINATION ACCURACY

5GT 845,5 5GR 403.5 $G3 175.0 ST 381.6 SR 334,9 55 481,4

RRT -,1246 RRF ,1354 RTF -,7566 CRT .9015 CRS ,9961 CST ,8952

5GB 936,9 R2] -.0|42 R13 .7576 LSA 684.3 NSA 143,8 SSA 23.8

501 847.3 $02 399.4 THA 175.62 ELI 495,3 EL2 J11.7 ALF 40.87

LAUNCH 0ATE NOV 50 1965 FLIGHT TIN£ 82.00 ARR]V4L C4TE FEB 20 1966

HELIOCENTRIC CONIC

RL 147,53 LAL .00

RP IO7.6I LAP ],39

RC 52,70I GL Z1.57

PL4NETOCENTR]C CON|C

C3 19.272 V_L 4.390 OLA

LNCH AZNTH LNCH TIME L-I TIME INJ LAT

90,00 2 32 53 2241,07 -20,20

90.00 14 47 52 4814,15 18,47

I00.00 3 54 45 1976.97 -21.23

100,O0 16 8 41 4333.48 19.48

110.00 5 4 13 1759,54 -23.98

110.OO 17 15 42 4343,68 22.20

OIFFERENTIAL CORRECTIONS

TCE -,E795 TRA -.3516 TC3 .7|50 BAU .1958

RCE -.2494 RRA .042] RC3 -,2573 FAU .05230

FOE .7257 YRA -.2292 FC3-Z.3585 BSP 2585

gOE .3746 BRA .3542 BC3 ,7599 F$P -540

DISTANCE 220,232

LOL 67,58 VL 27.108 GAL -5,76 AZL 66,57 HCA 98,40 SMA

LOP 165.99 VP 37,448 GAP -9.09 AZP 90.50 TAL 203,09 T4P

GP -3,08 Z4L 123.7l ZAP 16.49 ETS 9,48 ZAE 146,24 ET[

124,69 £CC ,20803 INC 5.4310 Vl 30.199

301.48 RCA 98.75 AP0 150.64 VZ 35.216

337.37 ZAC 66.09 ETC 161.99 CLP -J6,Zl

1.15 RAL 296,57 RAO 6567.8 VEL 11.860 PTH 2.10 VHP

INJ LONG INJ RT ASC INJ AZMTH INJ TIME

43.17 59.5J 110.27 3 10 14

207,64 58,99 68,J4 1_ 8 7

2].32 59,09 111.55 4 27 42

188,03 58,54 66,87 17 24 35

5,53 57.81 115,12 5 33 33

170,75 57.J9 63.32 18 28 6

MI0-COURSE EXECUTZON ACCURACY

5GT 859.0 SGR 400.0 SG3 198,4

RRT -,1410 RRF .|5_6 RTF -,7645

SGB 947,6 R23 _.019J RI3 ,7658

5GJ 861.4 SG2 ]95,0 7HA 175,24

6.313 OPA -17.49 RAP 334.13 ECC 1.3j72

PO CST TIN INJ 2 LAT INJ ? LONG

1641,1 -17.26 35.7]

4214.Z 15.34 Z00.36

1377.0 -18.J2 15.91

395].5 16.19 180.78

J159.5 -20.40 558.22

3743.7 18.44 J63.63

ORBIT CETERMINATION ACCURACY

ST 390.4 5R 326,0 5S 520.0

CRT .9141 (RS .9954 CST .89_3

LS4 712.5 NS4 ]44.4 5SA 24.0

ELI 497,9 EL2 103.6 ALF 59.39

LAUNCH C4TE NOV 30 1965 FLIGHT T|ME 84,00 ARRIVAL CATE FEB ?Z 1966

HELIOCENTRIC CONIC OISTANCE 226.977

RL 147.53 LAL ,00 LCK. 67,38 VL 27,232 GAL -5,81 AZL 86,54 HCA 10],64 SNA J25,49 ECC .20J91 INC 3,46t3 Vl 30.199

RP 107.63 LAP 3.39 LOP 169.24 VP 37,930 GAP -8.32 AZP 90,70 TAL 204.27 TAP ]05.90 RCA 100.15 APO 130.53 V2 55.Z0_

RE 54.462 GL 22.20 GP -3.3] ZAL 124.81 ZAP J9.33 ET5 8.60 ZA£ 146.23 £7£ 337.39 ZAC 66.55 ETC 161.97 CLP -19.O5

PLANETOCENTRIC CONIC

C3 18,738 YHL 4.329 0LA 1.50 RAL 297.15 RAO 6367.8 VEL 11.837 PTH .2.|0 VHP 5.9J0 0PA -J7.60 RAP 334.62 ECC 1.3084

LNCH AZMTH LNCH TIME L-I TIME INJ LAT ZNJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIN INJ Z LAT INJ 2 LONG

90.00 Z 24 36 2245.32 -20.30 43.44 157.73 110.17 3 2 l 1645.3 -]7,37 35.99

90.00 14 44 48 4796,63 18.02 206,55 157,O6 67,78 16 4 45 4196,6 14.85 199.31

100.00 3 46 38 1980.70 -21.32 23.36 157.]! 111,46 4 19 39 1380.7 -18.22 ]6.14

100.00 J6 5 27 4536.48 19.0] 186.97 156.61 66.50 17 21 4 3936.5 13.68 179.77

110.00 4 56 29 1762.10 -24.06 5.69 156.04 115,05 3 25 51 1162.1 -?0.48 358.38

110.OO 17 IZ 6 4327.85 21.72 J69.78 155,25 62.93 18 24 14 3727.9 17.91 J62.71

OIFF[R[NT[AL CORRECTIONS M/D-COURSE EXECUTION ACCURACY ORBIT 0ETERMINAT]ON ACCURAC_

TO[ -.2825 TRA -.3318 T(3 .748_ BAU .J994 SGT 867.5 SGR 396,0 $G3 725.1 ST 397.0 SR 515.5 S$ 561.5

ROE -.?380 RRA .0]56 RC3 -,2717 rAU ,05827 RRT -,1609 RRF ,1799 RTF -,7701 CRT .9248 CRS ,994J C$T .9009

FOE .8240 FRA -,3051 FC3-2.6923 BSP Z623 5GB 953.6 RZ3 -,0250.R13 .7718 LSA 742.1 M$A J45,_ SS4 25.9

BCE .3694 BRA .3338 BC3 .7960 FSP -622 5GJ 870.4 SG2 389,6 THA J74.74 EL! 49_.0 EL? 95.7 ALF 57,96

154J



JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL 2 1965-66

LAUNCH CATE NOV 30 J96_ FLIGHT TIME _6,00 ARRIVAL GATE tEE ?4 1966

HELIOCENTRIC CONIC

RL 14T,5] LAL .00

RP 107.66 LAP 3.]8

RC 56.791 GL ??.78

PLANETOCENTRIC CONIC

C} 18.305 VHL 4.778

LNCH AZNTH LNEH TIME

90.00 Z 16 5]

90.00 14 4? 6

!00.00 ] 39 5

100.00 16 ? 35

110.00 4 49 17

ilO.O0 17 8 5Z

CISTANCE ?]],7D?

LOL 67.58 VL ?7.34? GAL -].85 AZL 86,51 HCA |04.67 5MA 126.?| EC( .|9655 INC 3.Ag?z vl }0.I99

LOP 172.48 VP 37,60] GAP -7,58 AZP 9D.90 TAL ?05.39 TAP 310.76 RCA |O1.4_ 4PO JSI.D? V? 35.200

GP -].67 ZAL 175.81 ZAP ?Z.)3 ET5 7.93 ZAE ]46.49 ETE 337.19 ZAC 66.86 ETC 161.91 CLP -ZZ.9_

CLA 1.61 RAL 295.84 RA0 6567,7 VEL 11.819 PTM 2.09 VMP 5,537 0PA -17,79 RAP }]4.96 ECC 1.3012

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ ? LAT INJ Z LONG

?2]0.30 -?0.4? 43.76 156.13 I]0.06 ? 54 23 1650.} -17.50 56.50

4760.68 17,60 ?05.56 155.52 67.46 16 J 46 4180.7 I4,40 198.55

1985.|8 -71,44 ?3.85 155.72 I|1,35 4 12 I0 |385.Z -|8,54 |6,4?

452J,04 18,60 166.02 |54.87 6G,J7 17 IT 56 3921.0 I5.Z5 J78,_5

1765.44 -74.15 5.91 154.46 1|4,96 5 I8 42 J165.4 -?0.59 558.58

4313.54 21.27 JG8,91 153.5] 52,59 JR ?0 46 5713.5 J7.43 I61.86

CIFFERENTIAL CC_REC71ONS MI0-COUR$E EXECUTION ACCURACY ORBIT 0ETERMINA TION ACCURACY

TCE -._823 TRA -.3126 TC3 .7744 BAU .2021 SGT 870.] 5GR 391.8 SG3 25_.6 ST 398.8 SR 303.4 55 605.0

ROE -,2263 RRA .0289 RC3 -.2867 rAU .06492 RRT -.|882 RRF ,2108 RTF -,7744 CRT .9336 CRS ,9924 EST ,9022

FOE .9358 FRA -.}937 rC3-3,0705 BSP 2G77 5GB 954,4 R23 -.0305 RI3 .7767 LSA 771.3 USA |47,1 SSA 73,6

BOE ,5G18 BRA .3139 _C3 .8258 FSP -719 5G! 874.2 SG2 363.! TMA 174.00 EL! 493,3 EL2 87.9 ALF 3G.74

LAUNCH C4TE NOV 30 1965 FLIGHT TIME 89.00 ARRIVAL DATE FEB 26 1966

HELIC,{ENTRIC CONIC 01STANCE 240.404

RL 147.53 LAL ,00 LOw,,. 67.58 VL _7.440 GAL -5.89 AZL 86.48 HCA 108,11 SMA 12G,85 ECC .19189 INC 5.5241 vl 50.199

RP 107.G9 LAP 3,35 L_ 175.72 VP 37.665 GAP -6.87 AZP 91.10 TAL 206.44 TAP 314.55 RCA 102.51 APO 151,20 VZ 35.191

RC 58.I84 GL 2_.33 GP -3.95 ZAL 126.69 ZAP 25.5J ETS 7.38 ZAE 147.02 ETE 33G.72 ZAC G7.02 ETC J6J.80 CLP -Z$.?_

PLANE TOCENTRIC CC_dIG

C3 17.955 VHL 4.237 0LA 2.16 RAL 294.G5 RA0 6567,7 VEL 11,804 PTH ?,09 VHP 5.179 _PA -J8.07 RAP 53§.13 ECC 1,7955

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ Z LAT INJ 2 LONG

90.00 2 9 43 2255,99 -20.55 44.12 |54.7_ 109.92 Z 47 19 1656.D -17.65 36.65

90.00 14 _9 48 4765.98 IT.22 204.65 15_.78 G7.17 15 59 14 416G.0 13.98 197.48

100.00 3 ]2 4 |990,37 -21.56 Z4,J8 154.]2 ]J1.22 4 5 14 1390.4 -18.49 16.74

IO0.O0 16 0 8 4506.83 18.21 J_5.J5 153.33 fi$.B8 17 J5 |5 3906,8 ]4.80 ]78.01

JlO.O0 4 42 37 1769.54 -24.27 6.17 |53.07 114.84 5 12 6 1169.5 -?0.72 }]8,87

I|0.00 |7 6 5 4_00.43 EO._6 168.11 151.96 6_.28 I8 i7 4_ 3700.4 16.98 161.13

OIFRERENTIAL CORRECTIONS MI0-CO_JRSE EXECUTION ACCURACY ORBIT CETERMINATION ACCURACY

TOE -._814 IRA *,2975 TC_ .7850 BAU .2019 6GT 865.7 SGR 387.4 SG5 790.! 57 399.7 SR Z89.3 55 65Z.8

ROE -,2138 RRA ,D222 RC] -.5022 FAU .07237 RRT -,2|6J RRF ,2464 RTF -.7735 CRT .9404 CR5 .9905 CST .9D78

roe 1.0G66 FRA -.4928 RC3o3.4895 BSP 2665 SGB 948,4 R23 -.0413 RI3 .7766 LS4 804.2 MSA 149.5 SS4 73.?

ROE .3534 eRA .2983 BC3 .8412 FSP -827 5GI 870.7 $G_ 37G.J TMA 173.20 EL] 486.8 EL? 80.8 ALF 55.56

LAUNCH 0ATE NOV 30 1965 FLIGHT TIME 90,00 ARRIVAL C4TE fEB ?B 1966

HELIOCENTRIC CONIC

RL |47.S3 LAL ,00

RP ]07.72 LAP 3,31

RE 60.133 GL Z3.83

PLANETOCENTRIC CONIC

C5 J7.673 VHL 4.204

LNCN ATNTH LNCH TIME

90.00 2 5 4

90.00 14 37 _9

100.00 3 2_ 34

100,00 15 58 I0

JlO,O0 4 56 29

110.00 17 3 46

01STANCE ?47.083

LOL 67.58 VL ?7.525 GAL -5.92 AZL 66.44 HCA 111,]5 SX4 127.42 ECC ,18784 INC 3.5572 V! 30.199

LOP 178,96 vP 37,718 GAP -6.19 AZP 91,}0 TAL E07,40 T4P ]18.74 RCA 10].49 APO 15J.36 V? 35,181

GP -4.31 ZiL 127.45 ZAP 28.90 ITS 6,91 ZAE i47.84 ETE 335.94 ZAC 66.99 ETC J'6I._1 CLP -ZB.60

OLA ?.49 RAL Z93.59 RAD 65G7.7 VEL 11.792 PTM 2.08 VHP 4.850 OPA -18.46 RAP ]3].1] EC( 1.7909

L-I TIME INJ LAT ]NJ LONG INJ RT A$C INJ 4ZMTM INJ TIME PO (ST TIM INJ ? LAT INJ ? LONG

2262,38 -20.70 44.5} 153,50 109.77 ? 40 47 1662.4 -17.87 37.04

47_2._3 16.85 203,81 152.42 66,90 15 57 12 4152._ 13,58 196.66

1996.28 -2J.71 24.56 153.09 lII.07 3 58 5t I396.3 -18.G5 17,z0

4493.57 17.84 184.34 I51,97 G5.61 17 13 4 3893.6 14.40 177.Z5

1774.35 -_4.41 6,47 151.85 114.71 5 6 3 1174.4 -Z0.87 559.1!

4288.26 20,47 167.38 150.60 62.01 18 15 14 3688,5 16.57 160.41

OlFFERENTIAL CORRECTIONS

TOE -.2777"TRA -.2855 TO3 .78J8 8AU .J995

ROE -.ZOO3 RRA .0154 RC3 -,3190 FAU .08076

FOE 1.2174 rRA -.6044 FC3-3.9562 BSP _623

B0E .3424 BRA -2859 BC3 ,8444 FSP -950

MI0-COtlRSE EXECUTION ACCURACY ORBIT CETERMINATION ACCURACY

SGT 852.7 SGR 583.3 5G3 329.0 ST 396.6 5R Z75.? SS ?Oa.?

RRT -.2483 RRF .2890 RTF -,7680 CRT .9454 CRS .9883 CST ,9018

SGB 9}4.9 R23 -,0562 RJ} ,7726 LSA 839,2 flSA 157.? SSA ??.5

SOl 859._ SG_ 368.5 THA 172.19 ELl 475.8 EL2 74,? ALF 34.0?

LAUNCH OATE NOV }O 1965 FLIGHT TIME 92.00 ARRIVAL DATE MAR ? 1966

HELI_ENTRIC CONIC

RL |47,53 LAL .DO

RP |07,75 LAP 3.27

RC 62.J33 GL 24,3I

PLANE TOCENTR|C CONIC

C3 17.447 VHL 4.]77

LNCH A_NTH LNCH TIME

90.00 I 56 56

90.00 J4 36 41

iOO.OO 3 19 35

IO0.O0 15 56 43

|I0.00 4 30 50

llO.O0 17 i 57

OIFFERENTIAL CORRECTIONS

TOE -.2686 TRA -.2758 TC3 .TG68 8AU .1954

ROE -,1858 RRA .0083 RE3 -,3375 FAU .09028

rOE 1.3864 FR4 -.73_0 FC3-4.4800 BSP 2581

BeE .3266 BRA .2759 BE3 ,8378 FSP -I094

_ISTANCE 253.736

LOt. 67.58 VL _7,599 GAL -5,95 AIL 86.41 HCA 114.58 5MA 1?7.93 ECC .16435 INC ].5917 vJ 50.199

LOP 182.20 VP 37.763 GAP -_.54 AZP 9|,50 TAL 20_.27 TAP 37_.84 RCA I04,34 APO 15J.5| v2 55.171

GP -4.73 ZAL 128.09 Z_P 32.50 ET5 6.49 ZAE 148.93 ETE 334.79 ZAC 66.77 ETC ]G|.]_ CLP -]2.|9

OLA 2,81 RAL 292.66 R_0 6567.7 VEL Jl,78] PTH _.O8 VHP 4.546 0PA -18,97 RAP 5]4.95 ECC 1,7871

L-I TIME INJ L&T INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ Z LAT INJ Z LONG

2Z69,49 -_0.86 44,99 I5_.45 t09.59 _ 34 46 1669,S -18.00 57.a_

4739,J5 16.50 203,01 15J.Z4 66.66 15 55 40 4139.2 ]).ZD 19_,_9

200Z,89 -21.87 24.98 15_.05 110.90 3 5? 58 14D2.9 -18.83 17.5i

4480,98 J7.48 J_],57 _50.79 65.36 17 Jl 24 188J.0 14.01 176.50

|779,87 -Z4,57 6.8] ]50,62 114,]5 5 0 30 1179,9 -Z1.05 559.45

4Z76.76 Z0.10 166.69 149,41 61.75 18 J3 14 3676.8 16.17 159.78

MI0-COURSE EXECUTIOIW ACCURACY ORBIT 0E TERNINAT]ON ACCURAC_

SGT 830,4 SGR 380.2 SG] 37}.0 ST 386.] SR ?55.0 ss 75_.5

RRT -._883 RRF .3407 RTF -.7581 CRT .9482 CRS .9855 C$T .8979

SGB 9J_.3 R_ -.0745 R13 .7651 LSA 873.8 M$A 154.6 55A ZI._

SGI 839.3 SG? 360,? TMA J70.7G ELI 457.6 EL? 68,3 ALF 32._

J547



JPL TM 33-99 EARTH--VENUS TRAJECTORIES ' VOL 2 1965-665

LAUNCH GATE NOV 3(] I"365 FLIGHT TIME 94.00 ARRIVAL GATE WAR 4 ]966

HELIOCENTRIC CONIC

RL 147.5] LAL ,O0

RP I07.78 LAP 3,2J

RC 64.180 GL 24.77

PLANETOCENTRIC CONIC

C} 17,266 VHL 4.155

LNCH AZMTH LNCH TIME

90.0O ! 51 15

90.00 14 3_ 56

100.00 ] 14 A

IgO.O0 15 55 49

llO.OO A Z5 41

110.00 17 O 4Z

LOL 67.58 VL 27,663 GAL

LOP 185.44 VP )7.799 GAP

GP -5,19 ZAL 128,6I Z4P

CISTANCE 260.362

-5.97 AZL 86,3? HCA I|7.81 SMA 128,)6 ECC .18|]3 INC 3.6280 Vl 30.199

-A.9? AZP 91.69 TAL 209.03 TAP ]26.84 RCA 105.09 APO 151.64 vZ ]5,160

]6.34 ETS 6.09 ZAE i50.29 ETE 333,J5 ZAC 66.35 ETC 160.99 CLP -)6.OZ

0LA 3.14 RAL 291,85 RAG 6567.7 VEL II,775 PTM 2.08 vHP 4.266 OPA -]9.61 RAP 3}4.51 ECC 1.2841

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2277.35 -21.DA 45.50 151.56 109.40 2 29 J3 1677.4 -18.20 37,97

4726.44 16.I6 202.24 J50,23 66.43 J5 54 43 4126.4 12.83 195.I4

ZOIO.Z5 -22.05 25.46 I5J,I7 IlO.7I ] 47 34 14IO.] -19.D3 J7.96

4466.78 J7.I4 18Z.8) I49,77 65.J) _7 JO l_ }_6_._ I]16_ |75"78

J786"|2 --24"74 7"Z3 I49"95 |14,]7 4 55 27 JJ86'I --2J'24 359'83

4265.67 19,74 I66.03 148.39 61.51 18 11 47 3665.7 15.78 159,15

cIFrERENTI4L CORRECTIONS

TEE -,Z568 TRA -.2724 TC) .7303 BAU .1877

ROE -,1696 RRA ,OOIO RE3 -.]580 FAU .|0070

FOE 1.5812 FRA -,8693 FC3-5.0493 BSP 2456

BEE ,3D78 BRA .2714 BC) .8|53 FSP -1250

MI0-COURSE EXECUTION _CCURACY ORBIT CETERMINATION ACCURACY

5GT 797.0 SGR 578.4 SG) 421.5 ST 372.! SR 234.1 55 815._

RRT -,3257 RRF ,3989 RTF -,7373 CRT .9485 CRS ,9824 CST .8908

SGB 862.) R2) -.|057 RI3 .748_ LSA 9|3.0 MS_ I57,5 SSA 21.0

SOl 808.8 SG2 )52.6 THA ]69.J2 ELI 435.0 EL2 6).4 ALF 31.57

LAUNCH OATE NOV 30 I965 FLIGHT TIME 96,00 ARRIVAL GATE MAR 6 1966

HELIC_CENTRIC CONIC

RL 147.53 LAL .OO

RP ID7.8I LAP ],J4

RC 66.268 GL 25.22

PLANE TOCENTRIC CONIC

C) IT.|20 VHL 4.158

LNCH AZmTH LNCH TIm_

90.00 1 45 59

90.00 J4 55 47

IO0.O0 3 8 58

]OO.O0 I5 55 )0

llO.OO 4 ZO 56

liD.DO 17 O 0

DIFFERENTIAL CC_RECTION5

TOE -.Z397 TRA -._74) TC) .6740 BAU ,I77_

ROE -.I518 RRA -,0065 RC] -.3808 FAU .lifO)

FOE 1,80DI FRA-I.OJ72 FC3-5.6650 BSP 2Z8)

BOE .2837 BRA .2744 BE) .7741 FSP -1419

DISTANCE ?68,96J

LOL 67.58 VL 27.7J7 GAL -5.98 AZL 86,35 HCA IZt.O4 SMA 1?8.74 ECC .I7874 INC ).6666 vl )D.I99

LOP |88,67 VP 37.829 GAP -4,32 AZP 91.89 TAL 209.69 TAP ))0.73 RCA JOE.7) APO 15t.75 V2 35.149

GP -5.7I ZAL IZO.0Z ZAP 40.43 ETS 5.68 ZAE J5J.9! ETE )30.90 ZAC 65.71 ETC 160.52 CLP -40.J0

0LA 3.48 RAL 29I.|7 RA0 6567.7 VEL IJ,769 PTH Z.08 VHP 4.Oil OPA -20.39 RAP 335,85 ECC 1.2818

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

Z286.05 -2I.Z4 46.06 I50.64 109.18 2 24 5 1686,0 -t8.43 38.51

4713.84 15.81 ZDJ.47 149.37 66.Z0 I5 54 Zl 4113.8 12.46 I94.4D

20|8.45 -2_.24 25.99 150.45 JIO.50 ) 42 )6 J418.4 -I9.25 18.47

4456.69 16,79 ISZ.JO |48,9| 64.90 J7 9 46 ]856.7 J3.27 J75.08

J793.I4 -24.94 7.68 I49,24 lI4.J7 4 50 50 1195.J -21.46 .25

4254.77 I9,39 165.39 J47.52 6J._8 18 I0 55 )654.8 15.40 158.53

MID-COURSE EXECUTION ACCURACY ORBIT CETERmINATION ACCURACY

SOT 75_.4 5GR 578.9 SG) 474.7 ST 351.4 5R 210.5 SS _77.5

RRT -.3596 RRF .4641 RTF -,7028 CRT .9456 CRS ,9786 CST .8781

5G8 842.4 R23 -.J528 RI) .7224 LSA 954.8 mSA 16O,Z 5SA ?O.t

SGJ 767.9 SG2 346,5 THA 167,06 ELI 405.3 ELZ 59.4 ALF 30.74

LAUNCH C4TE NOV 30 1965 FLIGHT TIME 98.00 ARRIVAL GATE M4R P 19_E

HELIOCENTRIC CONIC

RL 147.53 LAL ,OO

RP 107.85 L_P 3.06

RC 68.394 GL 25,66

PLANETOCENTRIC CONIC

C3 J7,OO4 VML 4,]24

LNCH AZMTH LNCH TIME

90.00 l AI 4

90.00 14 36 14

lO0.O0 3 4 1]

IO0.O0 15 55 47

liD.D0 4 J6 35

IlO,OO I6 5_ 54

01STANCE 273.533

LOL 67.58 VL 27.763 GAL -5.99 AZL 86.29 MCA I24.26 5MA 129.D5 ECC .;765? INC 3,7018 Vl 30.199

LOP 191.90 VP 37,852 DiP -3,75 A2P 92,09 TAL 21D.Z4 TAP 334,50 RC_ |06.27 APO 151.83 V2 35.136

GP -6.29 ZAL 129.30 2AP 44,79 ETS 5.25 ZAE 153.75 ETE 3?7,83 ZAC 6A.85 ETC 159.93 CLP -44.44

CLA 3.84 RAL 29D,62 RAG 6567.7 VEL It,T64 PTH 2.08 VHP ).781 CP4 -2J.31 RAP 332,95 ECC 1.279_

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A2MTH INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

2295.66 -21,45 46.68 150._7 108.94 2 19 20 1695.7 -18.67 39.11

4701.08 15,46 200.70 148.66 65,98 15 54 35 4|01,1 12,09 193.65

2027,49 °22.46 26.57 149.89 lID.Z6 _ 38 O I427,5 -19.5D 19.0)

4444.49 J6.43 |81.37 |48.20 64.67 J7 9 51 3844.5 I?.89 I74.37

1800.99 -25.16 8.18 148.69 113.95 4 46 36 12OI.0 -21.71 ,73

4243.76 19.03 164.74 146.80 61.05 J_ IO )8 )643.8 IS.D2 157,91

CIFFERENTIAL CORRECTIONS MI0-COURSE EXECUTION ACCURACY ORBIT CETERMINA TION ACCURACY

TOE -.ZI46 TRA -,28D7 TC3 .600_ BAU .1649 SGT 697,8 SGR 383.) SG3 5]2.6 ST 32D.7 SR 184.3 55 939.?

RCE -.1323 RRA -.0147 RE) -.4070 FAU ,12444 RRT -,3865 RRF .5364 RTF -,6484 CRT ,9374 CRS .9730 CST .8544

FOE 2,0355 FRA-J.I792 FC3-6.3356 BSP 2099 SGB 796.1 RZ3 ".Z_|I RJ3 .6838 LSA 996.I M5A 162,4 5SA 19.2

ODE .252I eRA ,2811 BC3 .7254 FSP -I6I§ SGI 718.3 SG2 )43,4 THA 164,35 ELI 365.6 EL2 56.3 ALF 29.06

LAUNCH GATE NOV 30 1965

HELIOCENTRIC CONIC

RL |47.55 LAL .00 LOt. 67.59 VL ZT,SOO GAL

RP 107.89 LAP 2,98 LOP 19§.13 VP 37.868 GAP

RC 70.553 GL 26.10 GP -6.93 ZAL I29,47 ZAP

PLANE TOCENTR/C CONIC

C3 16.911 VHL 4.||2

LNCH AZMTH LNCH TIME

90.00 I 36 27

90,00 14 37 2|

lO0.00 2 §_ 47

IOO.O0 15 56 42

110.00 4 12 34

JIO.O0 17 O 24

OIFFERENTIAL CORRECTIONS

T0E -.I838 TRA -.1950 TC3 .5005 BAU .J500

ROE -.II07 RRA -.0232 RC) -.4358 FAU .137_2

FEE Z.2952 FRA-I.3419 FC3-7.0248 BSP 1831

BOE .2J45 BRA .2959 BC5 .6636 rSP -1813

FLIGHT TIME IOO,O0 ARRIVAL C4TE MAR |0 1966

01STANCE 28D.076

-5.9_ AZL 86.25 HCA 127,49 SMA 129.32 ECC .17462 INE 3.7523 Vl 30.199

-3._O AZP 92.29 T_L _I0.67 TAP 338.16 RCA ID6.73 APO 151.90 V2 3_.126

49,41ETS 4.78 ZAE 155,76 ETE 323.67 ZAC 63.76 ETC I59,18 CLP -49.04

DLA 4.22 RAL 290,17 RAG 6567,7 VEL 1|.76D PTH Z.D8 VHP ),577 OPA -22.39 RAP 331.8D ECC J.27_

L-I TImE INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TImE PO CST TIM INJ 2 LAT INJ Z LONG

2)06.33 -21.68 47.)8 |49,65 I08.67 2 14 53 1706.3 -18.93 39.78

4687.90 J5.09 J99.91 J48,O9 65,75 15 55 29 4087.9 11.69 191.88

20)7.57 -22.69 27.23 149.47 109,99 3 53 44 1437.6 -J9.77 19.66

443J.89 16.07 J80,6| 147.6_ 64.45 17 10 34 3831.9 12.50 173,64

1809.76 -25.40 8.75 148.28 IJ3.69 A 42 44 12D9,8 -21.98 1.27

4E)_.46 18,65 164,08 146.22 60.8_ J8 lO 57 3632.5 14.62 157,2d

MI0-CCWJRSE EXECUTION ACCURACY ORBIT CETERMINATION ACCUR_C_

SGT 636.) SGR 391.5 SG3 593.! 5T g84.6 SR 154.9 SS I004,8

RRT -.)803 RRF .6096 RTF -,555D CRT .9199 CRS .96A6 CST .8119

5GB 747,1 R23 -.3_79 RI) .6215 LSA ID42.7 MSA 164.7 SEA 1_.2

SG1 660,7 SG2 )AS.T THA ]61._1 ELI 319,5 EL_ 54,1 4Lr 27,44

1543



JPL TM 33-99 EARTH--VENUS TRAJECTORIES ' VOL 2 1965-66'

L_UNCM CATE NOV 30 1965

HELIOCENTRIC CONIC

RL I47._3 LAL .OO

RP 107.92 LAP 2.88

RC 72.741 GL 26.56

PL4N£TOC£NTRIC CONIC

C3 |6.838 VHL 4.10]

LNCH AZNTH LNCH TIME

90.00 I ]2 3

90.00 ]4 39 B

100.00 2 55 34

IO0.O0 15 58 18

1]0.00 4 8 49

]10,00 I7 I 33

FLIGHT TIME 102.00 ARRIVAL CATE NAR I? Ig66

0IST4NEE 296.590

LOL 67.58 VL 27.83! GAL -5.97 AZL 86.20 HCA 130.71 5W4 129.53 ECC .17301 INC ].8008 V] 3D.199

LOP 198.35 vP 37.879 GAP -2.67 AlP 92.48 TAL 210.99 TAP 341,70 RCA 107.I? 4PO ]3].94 v2 35.114

GP -7.64 ZAL 129.52 ZAP 54.28 ET5 4.75 Z4E 157.82 ETE 318.04 lAG 62.48 £TC I58.23 CLP -53.91

CLA 4.64 R4L 289.83 R40 6567,7 VEL 11.757 PTH 2.08 VHP 3.399 _PA -23.60 R4P 330.39 ECC 1.Z77]

L-I TIME IN] LAT IN] LONG INJ RT 45E IN] A2MTH IN] TIME PO CST TIM IN] 2 L4T INJ Z LONG

2318.20 -?1.94 48.15 149.58 108.36 2 IO 41 1718.2 -19.23 40.33

4674.04 14.71 199.08 |47.65 65.53 15 37 2 4074,0 IJ,_8 J9_,07

2048.81 -72.95 27.96 149.20 109.69 ] 79 43 1448.8 -20.06 20.36

4418.67 J§.68 179.8] t47,|8 64.22 17 11 56 3818.7 12.08 172,88

I819.59 -25.67 9,39 I48.02 IJ3.39 4 39 8 1719.6 -22.28 ].87

4220.65 18.26 163.39 145.77 60.59 18 11 53 3620.7 14.?0 156.62

CIFFERENTIAL CORRECTION5 MI0-COURSE EXECUTION ACCURACY ORBIT CETERMINATION ACCURACY

TDE -.1446 TRA -.3163 TC3 .3768 BAU .J352 SGT 576.8 ]GR A05.0 $G3 655.1 ST 242.D 5R 122.6 SS J07l.O

ROE -.0869 RRA -.0319 RE3 -.4676 FAU .15023 RRT -.3/85 RRF .6813 RTF -.4005 CRT .8823 CRS .9493 CST .7277

FOE 2.5688 FRA-I.5039 F23-7.7240 B]P I54I SGB 704.8 R23 -.4786 R13 .5221 LSA I092.1 MSA |66.7 554 17.2

BEE .1687 BRA .3179 BE3 .6005 rSP -20J8 5G1 600.6 SG_ 368.7 THA 159.30 ELI 266.J EL2 32.4 4LR 25.]4

L4UNCM DATE NOV 30 I965 FLIGHT TIME 104.O0 _RRIV4L DATE MAR ]4 ]966

HELIC_ENTRI( CONIC DI$TANCE 293.076

RL 147.53 LAL ,00 LCX. 67.58 VL 27.854 GAL -5.95 AZL 86.15 HCA J33,93 SM4 IZ9.69 ECC .J7164 INC 3.8342 VI 30.199

RP 107.96 LAP Z.77 LOP 2OI.58 VP 37.885 GAP -Z.16 AZP 92.68 TAL 211.20 TAP 345.|3 RCA Z07.43 APO J51.95 VZ 35.J0]

RC 74,954 GL 27.04 GP -8,43 ZAL i29.46 tAP 59_392T5 3:63 ZA£ 159.80 ETE 310.50 ZA( 61.01 ETC I57,12 (LP -59,02

PLANETC_ENTRIC CONIC

C3 I6.781 VHL 4.0970LA 5.08 RAL 289.63 RA0 6567.7 VEL I1.754 PTH 2.07 VHP 3.248 DPA -24.96 RAP 328.73 ECC ].2762

LNCH AZHTH LNCH TIME L-I TIME IN] LAT IN] LONG IN] RT ASC IN] AZMTH IN] TIME PO C$T TIM IN] 2 LAT IN] 2 LONG

90,OO J 27 47 233J.50 -22._'2 49.03 |49,44 |08.0! 2 6 39 J731.5 -19.55 4].37

90.00 14 41 38 4659.24 14.29 I98,J9 |47.33 65.29 i5 59 18 4059.2 10.8] Igl.Zl

IO0.O0 2 _I 3_ 2061.40 -23.24 28.79 149,06 109,35 3 25 33 1461.4 -20.39 21.13

IO0.O0 ]6 0 35 4404.57 I5.E8 178.99 146.85 63.98 17 14 0 3804.6 11.64 172.07

IlO,OO 4 5 16 1830.64 -25.96 10.11 147.90 113.06 4 35 46 1230.6 -27.61 Z.55

llO.OO I7 ] 20 4_08.09 17.84 162.66 145.43 60.34 18 13 79 3608.J J3.76" ]55.92

OIFFER_NTIAL CORRECTIONS M/D-COURSE EX£EUTION ACCURAC_ C_SIT OETERMINATION 4CCUR4CY

T0E -.0956 TRA -.3435 TC3 .2316 BAU .1242 SGT 535.2 SGR 424.7 SG3 7J6.8 ST 197.I ]R 88.4 55 ]133.9

ROE -.0613 RRA -.0412 RE3 -.5027 RAU .16320 RRT -.1706 RRF .7480 RTF o.1606 CRT .7986 CRS .9132 CST .5413

rOE 2.8415 FRA-1.6642 FE3-8.4184 8SP J298 SGB 683.2 RZ3 -.6723 R13 .3297 LSA IJ41.9 MSA 1_7.8 SSA 16.?

80E .]J]6 8RA .3459 BE3 .5335 FSP -2233 SG! 546.9 ]G_ 409.3 THA 161.92 ELI 210.! EL2 49.9 aLF ?0.94

LAUNCH CITE NOV 30 I_65 FLIGHT TIME 106.00 JRRIVAL _4TE WJR ]6 ]966

HELIOCENTRIC CONIC

RL 447.53 L4L .00

RP ]09.00 LAP 2.66

RE 77.]91 GL 27.54

PLANETOCENTRIC CONIC

C3 |6.743 VHL 4.092

LNCH AZMTH LNCN TIME

90.00 I 23 35

90.00 14 44 55

]00.OO 2 47 34

I00,00 16 ] 37

]]0,00 4 ! _1

lIO,O0 I7 5 _0

LOL 67.58 VL 27.871 GAL

LOP 204,80 VP 37.886 GAP

GP -9,29 ZAL 129.28 Z4P

OIST4NC_ 299.533

-5,92 AZL 86.09 MCA 137.15 SM4 129.81 ECC .J7049 INC 5.9156 vl 30.199

-I,67 A2P 9_.87 TAL 211.31 T4P 348,46 RCA 107.68 4P0 151.95 v2 35.089

64.69 ET5 2.92 ZAE 161.44 ETE 500.63 Z4C 39.42 ETC 135.78 CLP -64.33

DLA 5._8 R4L 289.51 RAO 6567.7 VEL J1.753 PTM 2.07 vHP 3,124 CP4 -26.44 RAP 326.86 ECC 1.2756

L-I TIME IN] CAT IN] LONG IN] RT ASC IN] AZMTH IN] TIME PO CST T_M ]NJ 2 LAT IN] 2 LONG

2546.49 -22.54 50,0I 149.43 107,61 ? 2 42 1746.5 -19.92 42.3?

4643.19 I3,83 I92,24 147.13 65.04 J6 2 18 404].2 10,55 ]90.28

2075.62 -Z3.56 29,73 149.06 108.95 ] 22 9 1475.6 -20,75 22.05

4389._9 14.80 178.09 146.65 63.73 17 I6 47 3789.3 11.15 171.20

1843.14 -_6,29 10.93 J47.92 112.68 4 32 34 1243.t -22.99 3.33

4194.54 17.38 161.87 145.2_ 60.09 18 15 44 3594.5 13.27 I35.I7

cIFrERENTI4L CORRECTIONS

TOE -.O385 TRA -.3788 TO3 .0602 8AU ,1215

ROE -.0}]5 RRA -.0504 RE3 -.5393 FAU .17497

FOE 3.1152 FRA-J.8028 FC]-9.0464 8SP i180

90E .0509 8RA .3822 8C3 .§427 F]P -2426

MI0-COURSE EXECUTION ACCURACY ORBIT CETERMIN_TION _CCURACY

SGT 537.9 5GR 449.5 SO3 774.1 ST 16_.6 SR 53.2 55 ]]96.4

RRT .0767 RRF .8052 RTF .1563 CRT .6572 CRS .7869 CST .1505

SG_ 701.O RZ3 .7589 R13 .2835 LSA ]197.4 MSA 169.Z 554 ]5.Z

SGl 54|,4 SG2 445.3 THA II.SI ELI 172.4 EL? 39.2 ALF ]2.36

LAUNCH _ATE NOV 30 1965 FLIGHT TIME 108.00 ARRIVAL C_TE M4R IB ]966

HELI(XENTRIC CONIC DI$T4NCE 305.962

RL 147.53 LAL .00 LOL 67.58 VL _7.883 GAL -5.88 AZL 86.02 HCA 140.36 SM4 129.90 ECC .16953 INC ].9806 vl 30.J99

RP 108.04 L4P 2.54 LOP _.0! VP 37.88_ GAP -I._0 AZP 93.07 T_L 2J1.31 TAP 351 .67 RCA 107.88 APO 151.92 v2 35.076

RE 79.446 GL 28,09 GP -10.23 ZAL 128,99 ZAP 70,J4 ET5 2,09 ZAE 162.46 ETE _88.48 ZAC 57,75 ETC I54.20 CLP -69.8]

PLANETO_ENTRIC CONIC

C3 |6.724 VHL 4.089 DLA

LN(H AZMTH LNCH TIME L-I 71M_ IN] LAT IN] LCkNG IN] RT A$C IN] AZMTH IN] TIME

90.00 I 19 19 2563.53 -22.88 51.14 149.56 107.15 1 58 43

90.00 14 49 I 4625._8 13.3_ 196.19 147.04 64,78 16 6 7

lO0.O0 2 43 34 2091.79 -_3.91 30.80 149.20 108.49 ] 18 26

JO0.O0 16 7 28 437_.56 14.29 177.10 J46.56 63.46 17 20 20

110,O0 ] 58 28 J857.38 -26.66 11.87 J48.07 IIE.23 4 29 26

IIO.OO 17 9 3 4179.72 16.87 J6|.0_ 145.11 59,82 18 I8 43

01rFERENTI4L CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE ,0293 TRA -,4199 TC3 -,J304 8AU ,1323 SGT 602.5 SGR 480,3 $G3 825.2

RCE -.0042 RRA -.0597 RE3 -.5781FAU ,J8546 RRT ,3453 RRF .8530 RTF ,4576

rOE 3.3642 FRA-1.9227 r(3-9.6006 85P 1358 $G8 770.5 R23 .5478 RJ3 .6766

8CE .0296 BR_ .4241 8C3 .5926 FGP -2611 5G! 645.5 SG2 420,7 THA 28,24

_.-J_ R_L 289.49 RA0 6567.? VEL 11.752 PTH 2.07 VMP 3.026 _P4 -28.03 RAP 324.81 ECC ].2732

PO C$1 T/M INJ ? LkT IN] 2 LONG

1763.5 -20.32 43.4]

4025.6 9.8J ]89.?7

1491.8 -21.16 2].08

377_.6 I0.6] 170.24

1257.4 -23.41 4.22

3579.7 ]2.74 J54.35

ORBIT OETERMJNATION ACCUR_C_

ST 182.Z ]R ?9,5 56 ]252.]

CRT .7955 CR5 .O28J CST -.3877

LSA 1254,2 MSA J69.7 SSA 14.J

ELi 183,7 EL? 17.7 ALF 7,4?

J544



JPL TM 33-99 EARTH--VENUS TRAJECTORIES qVOL 2 1965-66

LAUNCH OAT£ NOV 38 1965

HELIOCENTRIC CONIC

RL 147.5] LAL .0D

Rp ]08.08 LAP Z.41

RC 81.7J9 GL 28.69

PLANETOCENTRIC CONIC

C3 16.724 VHL 4.089

LNCH AZMTH LNCH TIME

90.00 I J4 52

90._0 14 54 3

lO0.O0 Z 39 26

I00.00 16 JZ 11

liD.D0 3 55 Z

]10.O0 I7 13 4

FLIGHT TIME 110,00 ARRIVAL DATE MAR ZO ]966

DISTANCE 312.364

LOL 67.58 VL 27.889 GAL -5.83 AZL 85.94 MCA 143.58 SNA J29.94 ECC .16872 ]NC 4.0574 VJ 30.I99

LOP Ell.Z3 VP 37.8?5 GAP -.75 AZP 93,Z7 TAL Zi|.ZO TAP 354.78 RCA JOB.OZ 4PO J51.66 V2 35.063

GP -]1.27 ZAL 126.58 2AP 75.67 ETS J.14 ZAE 162.57 ETE 274.69 ZAC 56.09 ETC |52,58 ELF -75.36

0LA 6.74 RAL 289._6 RAD 6567.7 VEL 11.752 PTM Z.07 VHP 2.956 0PA -29.7I RAP 522.64 ECC I.ZTSZ

L-I TIE IN] LAT IN] LONG IN] RT &SO IN] AZNTH IN] TIME PO CST TIN IN] 2 LAT IN] Z LONG

2383.10 -Z3.27 52.45 149.63 106.61 1 54 35 1783.1 -Z0.77 44.66

4606.00 12.75 195.04 147.07 64.50 16 10 49 4006.0 9.21 I88.14

21lO.37 -24.3J 32.04 149.46 107.96 3 14 36 1510.4 -21.6Z 24.27

4353.97 I3.72 176.01 146.59 63.]8 17 24 45 3754.0 10.02 169.I9

1873.77 -27.08 12.96 148.37 1||.70 4 26 16 1273_8 -25.89 5.25

4163.33 16.31 160.08 J45.I1 59,53 16 22 2T 3563.3 I2.14 ]55.45

DIFFERENTIAL C(_RECTION$

TOE .1054 TRA -.4673 TC3 -.3406 BAU .1575

ROE .O271 RRA -.D6B3 RC3 -.6166 FAU .19337

FOE 3.5900 FRA-2.0029 rc-JO.Ol02 8SP 1809

BDE .1088 BRA .4723 8C3 .7044 FSP -2T52

MI0-COURSE EXECUTION ACCURACY ORBIT DETERM/NATION 4CCURAC_

5GT 7_0.8 SGR §14.8 SG3 865.4 ST 247.0 5R 50.0 S_ 1304.3

RRT .5572 RRF .6905 RTF .6676 CRT .9262 CRS -.8572 CST -.T234

sG8 693.9 R23 .4340 RI3 .8046 LSA I317.4 MSA |70.3 SSA 13.0

SGJ 805.4 SG2 387.9 THA 28.66 ELI 251.3 ELI 18.5 ALF ]0.69

LAUNCH OATE NOV 30 1965 FLIGHT TIME I12.O0

HELIOCENTRIC C(_qIC

RL 147.53 LAL .00

RP IOB.1Z LAP 2.27

RC 84.008 GL Z9.36

PLANE TOCENTRIC CONIC

C3 J6.T50 VHL 4;093

LNCH AZHTH LNCH TLM_

90.00 I 10 4

90.00 15 O 7

IO0.O0 2 34 59

]O0.O0 16 17 53

IlO.O0 3 5I 24

||O.OO 17 J7 58

LOL 67.58 VL 27.890 GAL

LOP 214.44 VP 37.864 .GAP

GP -12.4I ZAL 1_8,85 ZAP

ARRIVAL DATE MAR 22 1966

DISTANCE 318,738

-5.78 AZL 8§.85 HCA 146.79 SMA 129.95 £CC .16807

-.32 AZP 93.47 TAL 2II,O0 TAP 357.79 RCA 108.11

BJ.J9 ET9 .04 ZAE 161.64 ETE 261.57 2AC 54.52

OLA 7.45 RAL 289.72 RAO 6567.7 VEL tJ.753 PTH 2.07 VMP 2.912 OPA -31.48

L-| TIME INJ LAT INJ LONG INJ RT A6C INJ AZNTH INJ TIME PO CSf TIM

2405.85 -23.70 53.97 150.25 105.96 1 50 10 1805.8

4583.97 12.10 193.75 147.20 64.20 16 16 31 3984.0

2131.96 -24.T5 33.49 149.91 107.32 3 10 31 J532.0

4333.09 I3.06 174.80 146.70 62.88 17 30- 7 3733.J

I892.84 -27.55 14.24 148.82 |I|.08 4 22 57 1292.8

4144.98 15.67 I59,04 J45.22 59.23 18 27 3 3545.0

MIO-COURSE EXECUTiON ACCURACY

SGT 906.0 9GR 553.2 SG3 692.8

RRT .6956 RRF .9196 RTF .7899

SG8 10_1.6 R23 .3652 R]3 .8695

SGJ 998.4 SG2 360.7 THA 26.78

OIFFERENTIAL C(_RRECTION$

TOE .1906 TRA -.3192 TC3 -.5630 8AU .1934

ROE .0602 RRA -.0765 R_3 -,6546 FAU .19844

FOE 3,7776 FRA-2.0444 F(-I0.2567 85P 2435

8OE .I998 BRA .5248 8C3 .8636 FSP -2850

INC 4.1467 Vl 50.199

APO 151,79 v2 35.050

ETC 150.32 CLP -80.9_

RAP 320.43 ECC ].Z757

IN] 2 LAT INJ 2 LONG

"21.29 46.J3

8.53 186.88

_22.15 25.66

9.34 168.Q0

-24.44 6.46

11.48 152.45

ORBIT OETERMINATION ACCURACY

ST 346.0 SR 9_.7 $$ 1350.0

CRT .9401 CRS -.9711 C$_ -.B645

LSA 1386.! MSA J70.5 554 11.9

ELI 356.7 EL2 30.3 4LF 14.09

LAUNCH DATE NOV 30 1965

HELIOCENTRIC CONIC

RL ]_7.53 LAL .00

RP 108.16 LAP 2.13

RC 86,509 GL 30.12

PLANETOCENTRIC CONIC

C3 ]6.Bl] VHL 4.100

LNCH 4ZMTH LNCH TIME

90,OO I 4 41

90.00 lfl T 24

I00.00 2 50 Z

I00.00 16 24 45

IJO.O0 3 47 23

llO.O0 ]7 23 52

FLIGHT TIME 114.00 4RR|VAL DATE

DISTANCE 325.085

LOL 67.58 VL 27,887 GAL -5.71 AZL 85.75 HCA 149.99 SNA 129,95 ECC .16753 INC 4.2526 V] 50.199

LOP 217,64 VP 37.849 GAP .10 AZP 93.68 TAL 210.71 TAP ,70 RE4 108,16 4PO 15].70 v2 35.056

GP -13.69 ZAL 127.39 ZAP 86.63 [T$ 358.78 2AE 159.74 ETE 250,09 ZAC 53.13 ETC 145.05 CLP -86.53

DLA B.26 RAL 289,96 RAO 6567.7 VEL J1.756 PTH 2.07 VHP 2.895 DPA -33.56 RAP 318.26 ECC 1,2767

L-I TIME IN] LAT |NJ LONG IN] RT A$C IN] AZMTH IN] TZN[ PO CST TIN INJ 2 LAT IN] Z LONG

2432.68 -24.19 55.79 I50.83 105,18 1 45 14 1832.7 -21.88 A7.BB

4558.83 1].35 192.28 147.46 63.88 I6 23 23 3958.8 7.75 J85.45

2157.43 -25.26 35.2J I50.49 I06.54 3 5 59 1557.4 -22.75 27.31

4309.31 12.34 173.42 J46.95 62.56 17 36 34 310_.3 8.56 166.6T

1915.34 -28.10 15.77 149.44 110.32 4 19 19 1315.3 -25.07 7.90

4124.17 14.95 157.87 145.44 56.89 18 32 37 3524.2 10.71 151.32

M4R ZA ]966

DIFFERENTIAL (ORR_ffON$

TOE .2547 TRA -.5740 TC3 -.7986 8AU .2363

ROE .0951 RRA -.0844 RE3 -.6927 FAU .20043

FOE 3.9139 FRA-2.0494 FE-IO.3216 8$F 315_

BOE .3001 8RA .5802 8C3 I.OSJ2 FSP -2910

MI0-COUR$E EXECUTION ACCURACY ORBIT DETERMINATION ACCUR4Cv

SGT I|I1.6 SGR 595.4 5G3 905.9 ST 466.7 5R 138.6 SS ]386,5

RRT .7623 RRF .9418 RTF .8588 CRT .9565 CR5 -.99J5 CST -.9246

$G8 1261.0 R23 .3198 RI3 .9073 LSA 1459.6 MS4 169.9 SSA 10.7

SGI 1214,4 552 339.5 THA 24.80 ELI 485.5 ELI 58.9 ALF 15,97

LAUNCH DATE NOV 30 1965 FLIGHT TIME 116.00 ARRIVAL DATE HAR 26 1966

HELI(XENTRIC CONIC DISTANCE 33J.405

RL 147.33 LAL .OO LOt. 67.58 VL 2T.880 GAL -5.63 AZL 85.62 HCA 153.28 SMA 129.88 ECC .16712 INC 4.3813 v! 30.J99

RP IO8.20 LAP 1.97 LOP 220.85 VP 37.832 GAP .51 AZP 93.9| TAL 210.33 TAP 3.53 RCA 108.17 APO 151.58 v2 35.023

RC 88.623 GL 31.01 GP -Ifl.I7 ZAL 126.59 ZAP 91.89 ETS 357.31 ZAE 157.09 ETE 241.12 ZAC 52.05 ETC I45.53 CLP -91.96

PL4NETOCENTRIC CONIC

C3 16.923 VHL 4,I14 DLA

LNCH AZNTH LNCM TIME L-I TIME INJ LAT IN] LONG IN] RT A$C IN] AZMTH INJ TIME

90.00 O 58 Z3 2464.90 -24.75 57.98 15J.59 104.21 1 39 30

90.00 I5 16 9 4529.69 10.47 190,59 147.84 63.54 16 31 38

100.00 Z 24 16 2|88.02 -25.83 37,30 151.27 105.59 3 0 44

100.00 16 32 59 4281.80 11.47 171.84 J47.32 62.21 17 44 21

110.00 3 42 46 1942.37 -28.72 J7.63 150.24 109.39 4 15 $

I]O.O0 J7 30 58 4100.22 14.10 |56,53 145,78 58,53 IB 39 19

0IFFERENT;AL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE .3872 TRA -.6314 TC3-|.0180 8AU .2834 5GT 1336.4 SGR 641.6 SG3 903.3

ROE .1331RRA -.091B RC3 -.7297 FAU .19894 RRT .8377 RRF .9585 RTF .8982

FOE 4.0067 FRA-2.0105 FC-10.J765 BSP 3940 SGB 1482.4 R23 .2901 RJ3 .9301

BDE .4095 BRA .6380 BC3 1.2525 FSP -29J7 SG1 1446.6 SG2 323,7 THA 23.13

9.21 RAL 290.27 RAO 6567.7 VEL 11.760 PTH 2.08 VHP 2.983 OPA -35.36 RAP 316.23 ECC ].2785

PC' CST TIH IN] 2 L4T IN] Z LONG

J864.9 -22.55 50.00

3929.7 6.83 183.80

1588.0 -23.45 29.32

3681.B 7.66 ]65.]?

1342.4 -25.81 9.66

3508.2 9.83 ]50.05

ORBIT 0ETERMIN4TJC_ 4CCUR4CY

ST 602.4 5R ]90.3 $5 JAIT.I

CRT .966B CRS -.9972 CST -,952_

LSA J54_.4 MS4 ]69.3 594 9.5

ELI 630.1 EL2 46.5 ALF ]7,0_

1545



JPL TM 33-99 EARTH--VENUS TRAJECTORIES , VOL 2 1965-66 ,

LAUNCH _4TE NOV 30 J965 FLIGHT TIME ]I_.O0 ARRIVAL DATE M4R 28 1966

HELIOCENTRIC CONIC

RL 147.53 LAL .00

RP I08.24 L4# 1.82

RC 9D,946 GL 32.07

PLANE[OCENTRtC CONIC

C3 17,II5 VHL 4.J5?

LNCH AZNTH LNCH TIME

90.00 0 50 47

90.00 15 26 45

100.00 2 17 15

100,00 16 42 57

110,00 } 37 10

II0.00 17 ]9 ]3

CIFKERENTI4L CC_RECTIONS

TOE .4997 TRA -,6901 TC3-1.2149 BAU .3327

ROE .I755 RRA -.0997 RE3 -.7674 FAU .19426

roe 4.0496 FRA-J.9423 FC3-9.8264 6SP 4?57

OOE .5296 BRA .6973 OC} 1.4539 RSP -288]

OIST4NCE 337.700

LOL 67.58 VL 21.869 GAL -5.55 AZL 85.46 MCA 155,40 Sw4 I29.80 ECC .16680 INC 4.5418 vl }0,199

LOP 224,05 VP 37.8|2 GAP .89 AZP 94,15 TAL Z09,87 TAP 6.27 RCA J08,15 APO I5J,45 V_ 35,0]0

GP -16,92 ZAL 125.52 lAP 96,91 ETS 355.59 ZAE 153.90 ETE 234.55 ZAC 51.37 ETC 142.82 CLP -97.2Z

OLA 1O,}4 RAL 290,64 RAG 6567.7 VEL 11.769 PTM 2.O8 VHP 2,938 0PA -}7,57 RAP }14,43 ECC 1.28]7

L-I TIME INJ L4T )NJ LONG INJ RT ASC INJ AXMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2504.52 -25.38 60.71 152,57 102.99 I 32 31 1904.5 -Z].34 32.64

4495.22 9.42 188.60 )48,37 65.17 I6 41 40 3895.2 5.74 181.85

2225,61 -26,50 39,90 152.26 J04.37 2 54 21 1625,6 -24.26 35.8]

4249.35 10.43 )69.99 J47.83 6).83 17 53 47 3649.3 6.59 165.32

1975.58 -29.45 19.94 151,29 108.20 4 10 5 1375.6 -26.68 11.84

4072,16 I].|O |54,97 I46,25 58,)4 18 47 25 3472.2 8,79 148.32

MI0-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

561 |570,6 SGR 694.Z 5G} 885.5 5T 751,6 5R ?47.4 $5 I440.!

RRT ._744 RRF .9711 RT_ .9222 qRT .9758 CR5 -.9991 CST -.9681

5G6 1757,2 R23 .2699 RI3 ,945D LSA 1634,5 MSA 157.9 SSA 8.)

SGJ J688.4 SG2 }|].4 TMA 21.92 ELI 789.4 EL2 53.6 ALF 17.86

LAUNCH OATE NOV }0 I96_ FLIGHT TIME |20.00 ARRIVAL C4TE MAR 30 1966

HELIOCENTRIC CONIC

RL 147.53 L_L .00

RP 108,29 LAP 1.65

RC 93.279 GL 33.17

PLANETO_.ENTRIC CONIC

C] 17.426 VHL 4.|74

LNCH AZMTH LNCH TIME

90,00 O 41 Z

90,O0 15 39 52

100.00 2 8 I9

100,00 16 55 16

110.00 _ 30 I

IIO,O0 J? 50 3

OIFFERENTIAL C_RECTION$

TOE .6_53 TRA -.7500 TC]-J.4_J6 BAU .382_

ROE .276_ RRA -,IO77 RC3 -.8044 FAU .)8574

FOE 4.0656 FRA-I.8322 FC5-9.2278 BSP 5582

802 .6651 BRA .7577 0C3 )r6421 FSP -2779

DISTANCE 343,970

LOL 67.58 VL 27.855 GAL -5.45 AZL 85.25 HCA )59.60 SMA 129.70 ECC ,16658 INC 4,7494 Vl 30.199

LOP Z_7.25 VP 37.789 GAP 1,27 AZP 94.45 TAL 209._2 TAP 8.92 RCA 108.10 APO 15I,SI V2 _4.996

GP -19.09 ZAL 124.47 ZAP J01,57 ETS 355,52 ZAE 150.27 ETE 230.04 ZAC 51.25 ETC 139.91 CLP-IO2.26

0LA )i.73 RAL 29|.07 RAD 6567.7 VEL 11.782 PTH Z.08 VHP 3,OOI DPA -40.11 RAP 3J2.97 ECC 1.2868

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ 4ZmTM INJ TIME PO CST TIM INJ 2 LAT ]NJ 2 LONG

Z554,75 -Z6.J! 64,2! )53.83 101.38 I 23 37 1954.7 -24.27 56.02

4453,32 B.J2 I86,21 149.08 6_.78 16 54 5 3853.3 4.41 179.50

2273.22 -27.26 43,23 _53.56 102.77 2 46 13 1673.2 -25.Z_ }5.O2

4210.07 9.16 I67,77 )48.53 61.42 18 5 26 3610.1 3.27 161.i4

20l?_59 -30.30 22,91 I52.6f 106,63 4 3 39 |4j7.6 -27.73 14.66

4038.47 J1.88 15_,53 146.90 57.?I 57 22 3438.5 1.53 146.7_

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 5808,4 SGR 755.3 5G_ 851._ 5T 9J5.1 SR 314.9 SS 1461.8

RRT .899} RRF .9805 RTF .9371 CRT .9783 CRS -.9997 CST -.9770

SGB 1959.8 R_3 .2567 RI} .9547 LSA 1745.1 MSA 166_9 SSA T.I

SGI )935.4 SG2 508,7 THA 21,I5 ELI 965.8 ELI 61.8 aLF 18.68

L4UNCH DATE NOV 30 1965 FLIGHT TImE 122,00 ARRIVAL 04TE 4PR ! 1966

HELIOCENTRIC CONIC

RL 147.53 LAL .00

RP 108.33 LAP 1,49

RC 95.521 GL 35.01

PLANETOCENTRIC CONIC

C3 I7,940 VHL 4.236

LNCH A_MTH LNCH TIME

90.00 0 27 53

90.00 15 56 39

I00.00 I 56 J7

I00.00 17 IO 56

110.00 _ 20 24

110.00 18 3 18

DISTANCE 350.216

LOc 57.58 VL 27.838 GAL -5,35 AZL 84.97 HCA 162.80 SmA 129.58 EC( .16644

LOP 230.44 VP 37,764 GAP J.63 AZP 94,81 TAL 208,70 TAP 11,50 Re4 108.02

GP -21.90 ZAL 123.06 ZAP 105.78 ETS 350,94 ZAE 146.20 ETE 227.25 ZAC 51.87

OLA 13.48 RAL 291.52 RAD 6567.1 VEL I_.803 PTH 2.09 VMP 3.098 DPA -43.20

L-) TIME [NJ LAT JNJ LONG INJ RT ASC INJ AZMTH |NJ TImE PO CST TIM

262t.J1 -_6.91 68.90 155,50 99.16 ) )1 34 2021.1

4400.46 6.46 J83._1 150.07 62.37 17 9 59 3800.5

2336.0I -_8.12 47.70 155,27 100.58 2 35 [3 1736.0

4)60.80 7.54 J65.00 149.48 60,99 18 20 16 3560,8

2072,83 -31.3I 26.90 J54,45 J04,47 3 54 56 1472,8

3996.74 10.33 150.86 147,79 57.24 |9 9 55 3396.7

DIFFERENTIAL CC_RECTION$

TOE .7698 TRA -.8125 TC3-1.5956 BAU .4330

R_E ._904 RRA -.J184 RC3 -.8446 FAU .17413

FOE 4.0398 FRA-J.7049 FC3-8.4031 OSP 6442

BOE ,8227 0R4 .8211 BC3 1.8053 FSP -2643

MID-COURSE EXECUTION ACCURACY

SGT 2046.6 SGR 832.6 SG3 802,0

RRT .9|67 RRF .9872 RTF ,947!

5GB 2209.5 R23 ,2460 R13 .96J9

SGJ Z|87.5 SG2 311,Z THA 20.90

INC 5.0301 vl 30.I99

APO 151.J5 V? 34.983

ETC 136.15 CLP-107,O5

RAP 311.98 £CC 1._95_

IN) Z L4T IN) 2 LONG

-25,37 60.58

2.71 176.54

-26.37 39.33

3.62 I58,4?

-29.01 18.45

5.96 J44,32

OR6IT DETERMINATION ACCURACY

ST 1095.9 SR 396.5 55 1476,4

CRT .9820 CR5 -.9999 CST -.9829

LS4 1873.7 MS4 164,9 SS_ 5.9

ELI 1163.? EL_ 70,6 ALF 19.63

L4UNCH DATE NOV 30 I965 FLIGHT TIME J24.00 ARRIV4L DATE APR 3 I966

HELIOCENTRIC CONIC

RL 147.5_ LAL .00

RP 108.37 L_P 1.3J

RC 97,969 GL 37.20

PLAN_TOCENTRZC CONIC

_5 |8.826 VmL 4_339

LNCH AZMTH LNCH TIME

90.00 0 8 49

90.00 16 19 2#

I00.00 I 38 53

JO0.O0 I7 31 58

J10.00 3 6 31

l|0,00 18 20 50

OIFFERENTIAL CORRECTIONS

TOE ,9482 TR4 -,8799 TC3-I,7039 8AU .4829

ROE ,379_ RRA -,1321 RC3 -.8822 FAU ,15797

FOE 3.9903 FRA-1.5462 FC3-7,2646 6SP 7308

9CE 1.0212 BRA .8897 8C3 J,9187 FSP -2429

DISTANCE 356,437

LOL 67,58 VL _7,819 GAL -5.23 AZL 84,57 MCA /65.99 SmA I29.44 ECC .16639 IN( 5.4341 vl 30.199

LOP _33.63 VP 37.738 GAP 1.99 AZP 95,27 TAL 208.0J TAP J4.01 RCA J07.9I APO 150.98 v2 34.970

GP -25.75 ZAL 121,29 ZAP J09.35 ET$ 347,55 ZAE ]4J.49 ETE 225.95 ZAC 53.56 ETC I33.25 CLP-III.59

0LA J_.79 RAL 291,98 RAO 6_67.8 VEL )|.84J PTH 2.10 VHP 3.246 DPA -47.24 RAP _11,67 ECC 1,3098

L_| 71ME INJ LAT INJ LONG INJ RT A$C INJ AZMTH ]NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2714,19 -27,74 75.59 157,80 95.9! 0 54 3 2114.2 -26.54 67.10

4329,97 4.2_ !79.24 151.30 6|,97 17 31 32 3730.0 ,44 |72.60

2423.72 -_9.05 54.03 J57,62 97.36 2 19 17 1823.7 -27,?3 45.49

4095.67 5.38 J61.38 J50,87 60,55 !8 40 14 3495.? 1.42 154.84

2149.52 -32.48 32.57 156.97 !01,30 3 42 ?I 1549.5 -30,58 23.87

3942.63 8.34 J47.95 149.05 56.73 19 26 32 3342.6 3.91 141.67

MID-COURSE EXECUTION ACCUR4CY ORBIT 0ETERMINATION ACCURACY

5GT 2283.0 5DR 932,6 $G3 733.2 ST 1304.2 SR 5D4.2 55 1489,7

RRT ,9290 RRF .9919 RTF ,9540 CRT ,9850 CRS -.9999 CST -.9870

5GB 2466.) R23 .2363 R!3 .9673 LSA ?036.6 _5_ 163.1 554 4.7

SGJ 2444.9 $G2 322,3 THA 2J.17 ELI 1395.9 EL2 81.4 4LF 20.92

1545



JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL 2 1965-66 '

L4UNCH OATE NOV 30 1965 FLIGHT TINE _26.00 ARRIVAL C4TE _PR 5 1966

HELIOCENTRIC CON]C

RL 147.53 L4L .00

Rp 108.41 LAP 1.]4

RC ]00.323 GL 40.30

PLANETOCENTRIC CONIC

C3 20,493 VNL 4.527

LNCH 4ZMTH LNCH TIME

90.00 23 34 9

90.00 16 _3 2]

IO0.00 l II 6

100.00 18 3 J

]]0.00 ? 44 39

I]0.00 18 45 58

DIFFERENTIAL CORRECTIONS

TeE I.I913 TRA -,96J3 TC3-1,722I BAU .5335

ROE .5131 RRA -.1333 RC3 -.909I FAU .13633

FOE 3.8819 FRA-l.3680 FC3-3.7593 BSP 8250

BDE ].2971 BRA .9735 BC3 ].9474 FSP -2J43

CISTANCE 36Z.634

LOL 67.58 VL ZT,T96 GAL -5.21 AZL 83.93 HCA ]69.18 SM4 129.29 ECC .]6641 INC 6.0703 V] 30.199

LOP 236,B? VP 37.709 GAP 2,33 AZP 95.96 TAL 207.26 TAP 16.44 RCA 107.77 APO ]50,80 v? 34.957

GP -31.40 ZAL ]J8,96 ZAP lit.91 ET5 342,87 ZAE |35.6| ETE ?26,00 ZAC 56.9? £TC ]29.25 CLP-IJG,92

OLA 19.02 RAL 292.38 RAO 6567.8 VEL 11.911 PTH ?.J? VHP 3,488 DPA -52.96 RAP 312.49 ECC 1.3373

L-I TIME [NJ LAT IN; LONG IN; RT ASC [NJ AZMTH IN; TIME PO CST TIN IN; ? L4T IN; 2 LONG

2857.49 -28.3l 86.03 I61.|3 90,7! 24 ?l 46 ??57.5 -27.91 77.38

4?26.93 ,9! ]75.48 153,83 6J,70 IB 3 48 3626,9 -2.88 ]66.85

?557.54 -Z�.B? 63.92 J61,08 92,2? I 53 43 ]957,3 -?9.19 35.]7

4002.]2 2,23 ]56.22 153.10 60.18 ]9 9 43 3402.I -J.76 ]49.70

2264.87 -33,68 4J.35 ]60.75 96,23 3 ?2 23 I664.9 -32.45 32.33

3867.55 5.52 143,98 151.06 56,21 19 50 25 3?67,6 ].04 137,75

MID-COURSE EXECU7ZON ACCURACY ORBIT 0ETERNINATION ACCURACY

SGT 2522.0 SGR 1068.4 SG3 638.9 ST ]557,! 5R 652.B 55 1490.6

RRT .9378 RRF ,9947 RTF .9595 CRT .9878 CRS -.9998 CST -.9903

SG8 2739,0 R23 ,2238 RIG ,9723 LSA 2246.6 MSA ]_9,9 55A 3.5

501 2717.3 502 344,2 THA ?2.04 ELI 1685.8 EL] 93.B ALr 22.57

LAUNCH OAT[ NK_)V 30 I965 FL[GH7 TINE IZB.O0 ARRIVAL DATE APR 7 ]966

HEL]C, CENTR]C CONIC

RL J47.33 LAL .DO

RP lO8,44 LAP .96

RE ]02.682 GL 45,04

PLANE YOCENTRIC CONIC

C3 24.209 VHL 4.920

LNCH AZMTH LNCH TIN?

90.00 ?Z 32 51

90.00 |7 56 47

100.00 0 I7 4E

100.00 ]e 58 34

JJO.OO 2 4 43

ll0.Og 19 28 2

DIFFERENTIAL CORRECTIONS

TOE J,5897 TRA-I,0786 7(3-|,_733 BAU .5824

ROE .742] RRA -,1848 RC3 -,8736 rAU .J0478

FOE 3.6422 FRA-I.1376 FC3-3,7470 88P 9296

BDE J,7_44 BRA 1.0944 8C3 1,7996 FSP _J70J

DISTANCE 368.807

LOL 67.58 VL ?7.772 GAL -4,98 AZL 82,77 HCA J72.37 SHA J29.12 ECC ,16650 INC 7.2293 Vl 30,I99

LOP 240.01 VP 37.679 GAP 2.65 AZP 97.17 TAL 206.44 TAP IB.80 RCA |07,62 APO ]50.6I vz 34.945

GP -40,37 ZAL IJ5.60 ZAP J12,57 ET5 335.93 ZAE |?7.30 ETE 227.06 ZAC 63.22 ETC ]24.42 CLP-]20.25

OLA 23.92 RAL 292.65 RAO 6568,0 VEL 12.066 PTH 2.J_ VHP 3,96I DPA -61.78 RAP 315.93 ECC 1.3984

L-I TIN? IN; LAT IN; LONG IN; RT A$C IN; AZNTH |NJ TIN? PO C57 TIN IN; 2 LAT IN; 2 LONG

3123,22 -27,O1 J05.31 166,16 81.16 23 24 54 2523.2 -27.96 96.77

A04J.96 -5.04 163.L4 158.63 62.10 19 4 9 3442.0 -8,74 J56.41

2797.86 -29.12 81.7| J66.49 82.9I l 4 20 2197.9 -29.79 72.97

38A2,55 -3,J8 J47,47 I_7,60 60.26 20 2 36 3?42.6 -7.II 140.89

2463,0_ -34.08 56.78 167,00 87.I3 2 45 46 J863.0 -34,I0 47.54

375=D.I5 1.05 I37,83 154.96 55.83 20 30 32 3150.2 -3.44 131.62

MI0-COURSE EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY

$GT 2777,0 $GR J24J.4 SG3 501.4 ST 1897.1 5R 867.4 SS ]459.7

RRT .9439 RRF .9960 RTF ,9649 CRT ,9905 CRS -.9998 CST -.9932

5G8 3041.9 R23 .2059 R13 19773 LSA 2541.3 MSA 135.4 5SA 2.6

5GI 5018.A 502 377.2 THA 23,26 ELI Z083,2 EL2 ]08.3 ALF 24.44

L4UNCH C4TE NOV 30 J965

HELIOCENTRIC CONIC

RL J4T.53 LAL .00

RP J08,48 LAP .77

RE ]05.043 GL 53.]0

PL4NETOCENTR]C CONIC

C3 36.243 VNL 6.O20

LNCH AZMTH LNCH TIME

75.94 ]8 10 27

ID6.O6 22 ]9 36

73.94 1_ tO 27

106.06 ?2 19 36

110.00 0 15 48

llO.00 21 ]7 21

FLIGHT TIME J30.00 ARRIV4L 04TE 4PR 9 1966

CISTANCE 374.95I

LOL 67,58 VL ?7.745 GAL -4,83 AZL 79.97 HCA ]75.55 SMA 128.93 ECC .16665 [NCIO,0278 Vl 30,199

LOP 243.Z0 vP 37,648 GAP 2,97 AZP JO0,O0 TAL ?05.5_ T4P 21.09 RCA 107.44 APO ]50.42 V2 34,93Z

GP -55.90 ZAL ]09.95 ZAP 109,09 ET$ 324,41ZAE ]|3,5_ ETE ?26.76 Z4E 75,11 ETC 117,35 CLP-15_.70

DLA 32.?? RAL 292.70 RAG 6568.4 VEL I?.554 PTH ?,28 VHP 5,293 0PA -76.32 RAP 332.82 ECC 1.5965

L-I TIME IN; LAT IN; LONG IN; RT ASC IN; AZMTH _NJ TIN? PO CST TIM IN; 2 LAT IN; ? LONG

4082.36 -17,86 172,9I 171.99 62,72 19 18 29 3482,4 -21.37 163.70

3264.56 -]7.64 J13.78 17|.98 62.7] 23 14 20 2664,6 -2].35 106,57

4082.36 -17.86 172.9! 171.99 6?.72 ]9 18 ?9 3462.4 -2].37 165,70

3284.56 -]7.84 113,78 171,98 62,7| 23 14 20 2684.6 -2],33 ]06,57

293T,61 -26.83 9[,54 176.44 67,98 ] 4 45 2337.6 -?9.57 83.43

3477.31 -9.30 1Z3,48 I66.88 56.96 22 15 19 2877.3 -13.59 ]17.00

CIFFERENTIAL CORRECTIONS

TCE Z._322 TRA-I.3089 TC3-J.O837 BAU ,6020

ROE 1,I49] RRA -.20]6 RC3 -.6074 FAU .05756

F0E 3,O189 FRA -.798] FC3-J,3749 8SP I0276

BOE 2,7807 8RA 1.3243 BC3 1,2423 FSP -1006

LAUNCH OAT[ NOV 30 1965

HELIOCENTRIC CONIC

_L 147,53 LAL oOO LOL 67,58 VL

RP 108.32 LAP .39 LOP 246.38 VP

RE 107.406 GL 64.72 GP -82.37 ZAL

PLANETC_ENTR|E CONIC

C3 180.663 VHL 13,44J

LNCH AZMTH LNCH TIME

52.60 16 39 7

]27.40 0 27 8

52.60 ]6 39 7

]_7.40 0 27 8

52,60 16 39 7

J27,40 O 77 8

C|FFERENTIAL CORRECTIOCWS

TCE 5.8035 TRA -.7326 TC3 -.042J 8AU .1016

ROE-5,4723 RRA 2.0983 RC3 .0007 FAU ,_0226

FOE 2.0660 FRA -.3850 FC3 -.0108 85P I]312

BCE 7.9766 BRA 2.2225 BE3 .042| FSP -268

MI0-C(_JRSE EXECUTION ACCURACY ORBIT 0ETERMINA TION ACCURACY

SGT 3Jl!.l SGR !335.0 $03 ?96.8 ST 2450.4 5R 1096,0 SS ]319.B

RRT ,9448 RRF .9935 RTF .9737 CRT .9929 CRS -.9993 CST -.996J

508 3383,4 R23 .1760 RI3 .9836 LSA 2987,8 MSA ]43.8 5SA ],8

$G] 3361,] SG2 405,1 THA ??.4! ELI 268].7 EL2 119.1 ALF 24.00

FLIGHT TIME 132.00 JRRIVAL DATE APR ]1 1966

OISTANCE 38!.009

27.717 GAL -4.67 AZL 63.90 HCA 178.66 SMA 128.73 ECC ,16676 INC26.1015 Vl 30.199

37.6!6 GAP 3.26 AZP 116.]0 TAL 204,55 TAP 23.21 RCA 107.27 APO 150.20 v_ 34,920

98.44 ZAP 97.55 E75 24!,07 ZAE 85,27 £TE 153,79 ?AC 97,43 ETC 42.78 CLP 171.52

DLA 45.62 RAL 296.75 RAD 6570.9 VEL 17,378 PTH 2,96 VHP 14,654 OPA -70.86 RAP ]12.89 ECC 3.9733

L-I TIME INJ LAT INJ LONG INJ RT" ASC INJ AZMTH INJ TIME PO C$7 TIN INJ 2 LATINJ 2 LONG

4750.J6 -7.76 220,13 199.10 44.90 !7 58 ]8 4]50.2 -13.38 214.75

3327.9] -7,74 109,72 199.09 44.89 l 22 36 2727,9 -]3,36 104.35

4750,]6 -7.76 220.!3 |99,J0 44.90 J7 58 !8 4!50.2 -]3,38 214.73

3327.91 -7,74 !09.72 199.09 44,89 I 22 36 2727.9 -J3.36 ]04,35

4750.]6 -7.76 220.!3 !99.10 44,90 J7 58 J8 4150.2 -]3.38 Z14.75

3327.9] -7.74 ]09.72 199.09 44.89 I ?2 36 2727.9 -]3,36 104.33

MI0-COURSE EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

5GT 25!6,4 SGR 2660.3 $03 78,8 ST 2477,5 SR 2364,0 SS 1118.6

RRT -,9474 RRF -.9706 RTF ,9966 CRT -.994! CR5 .9965 CST -,9997

5GB 366],8 R23 -.0694 RI3 -.9960 LSA 3597.5 MSA 188.3 SSA .4

5Gl 36]3.5 SG2 593.0 THA 135.32 ELI 34]9.3 EL2 I_6.? ALF ]36.35
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL 2. 1965-66

LJUNCM GATE NOV 30 ]965 FLIGHT TIME |34.0D ARRIVAL 0ATE APR ]3 1966

HELIOCENTR[C CONIC

RL J47,33 LAL .OO

RP JO8.56 L4P .40

RC ]09.770 GL -56.26

PLANETOCENTRIC CONIC

C3 44.162 VHL 6.645

LNCH A?NTH LNCH TIME

?Z.65 6 37 7

157.35 J7 5 55

Z?.65 6 37 7

157.35 J7 5 55

?2.65 6 37 7

157.35 I? 5 55

0]rFERENTIAL CORRECTIONs

T02-3.0896 TRA .6491 TC3 -.9522 BAU .6317

ROE 1.I294 RRA -.4382 Re3 ,4880 FAU .02256

roE-J.JI?9 rRA .3525 FC3 -.4423 BSP 1|739

B0E 3.?896 BRJ .7832 Be3 1.0699 F_P -405

OISTANCE 387.306

LOL 67.58 VL ?7.687 G4L -4.55 4ZL 10J.55 HC4 IB?.O? SMA ]28.53 ECC .16738 ]NC1].5506 vl 30.J99

LOP ?49,56 VP 37,563 GAP 3.6] AZP 78.46 TAL 203.7? TAP 25.74 RC4 107.0! APO 150.04 v? 34.909

GP 75,26 ZAL 106.7] ZAP ]02.50 ETS 46.46 ZAE ]02.04 ETE J35.8J ZAC 6],65 ETC Z4J,SI CLP-|48.Z5

OLA -70,18 RAL 346,48 RAO 6568.7 VEL I2.866 PTH Z,34 VHP 9.982 OPA 50.83 RAP 779,60 ECC 1.7268

L-] TIME IN] LAT IN] LONG IN] RT A$C IN] AZMTH IN] TIME PO CST T|M IN] ? LAT IN] Z LONG

]966.63 29.6] 68.23 244.65 J57.05 7 9 53 I366.6 36.9? 64.75

5500.06 29.62 255.65 244,67 ]57,05 18 37 35 4900.! 36.93 Z52.38

1966.63 29.6J 68.23 244.65 J57.05 7 9 53 ]366.6 36.9? 64.75

5500,06 ?9.62 255,85 244,67 J57.05 18 37 35 4900.l 36.93 Z5Z.38

1966.63 29.61 68.23 244.65 J57.05 7 9 53 1366.6 36.9? 64.75

5500.06 29.62 255.85 244,67 J57,05 |8 37 35 4900.! 36,93 ?52.38

MI0-COURSE EXECUT|ON ACCURACY ORBIT DETERMINATION kCCURAC_

SGT 3379.8 $GR ]615.9 $G3 I24.9 ST 2709.7 SR I079.8 S5 870.J

RRT -.9622 RRF -.9950 RTF .9844 CRT -.9897 CRS .998l CST -.9964

SG8 37A6.2 R23 .I263 RI3 -.9919 LSA 3022.8 MSA I51.8 SSA .6

8GJ 3724,9 SG2 399.5 ITHA 154.99 ELI 2895,4 EL2 14].2 ALF ]59.35

LAUNCH OAT? NOV 30 J965 FLIGHT TIN? |36.00 ARRIVAL OAT? APR J5 1966

HELIOCENTRIC CONIC

RL 147.53 LAL .00

RP 108.59 LAP .22

RC I12.J33 GL -I9.78

PLAN(TC_ENTRIC CONIC

C3 1].670 VHL 3.416 0L_ -38.63 RAL 311.05 RA0 6567.4 V£L

LNCH AZNTH LNCH T_M[ L-I TIME [NJ LAT

67.54 6 20 11 1367.A4 30,OA

IJ7.46 12 40 9 5463.65 30.05

6Z.54 6 20 II I367.44 30.04

IJ7.46 I2 40 9 5463.65 30.05

62.54 6 20 I] J367.44 30.04

J17.46 12 40 9 5463.65 30.05

O_FFERENTIAL CC_RECT_CtI$

TOE -,85|7 ERA -.3028 TC3-4,2497 BAU ,7417

ROE ,3475 RRA -.0760 RC3 2.J448 FAU .073J8

rOE -.8287 FRA .I388 FC3-5.4290 BSP II434

BOE .9J99 BRA .3J22 BE3 4.7603 rsP -IJ28

OI$TANEE 393.358

LOL 67.58 VL 2?.655 GAL -4,37 AZL 92,40 HCA

LOP 252.73 VP 37.549 GAP 3,90 A2P 87.6J TAL

GP 48.48 ZAL I22.25 ZAP JJ7.79 ETS 32.87 ZAE

|85.16 SMA I28.3I ECC .16769 INC 2.402D Vl 30.]99

202.65 TAP 27.8! RCA J06.79 APO 149.87 V? 34.897

123.42 ETE ]37.08 ZAC 43.52 £TC _16.93 CLP-]34.69

J1.535 PTH

IN] LONG IN] RT A$C IN] AZHTH IN] TIN?

5.00 J74,68 15.53 6 42 59

252.64 I74.69 ]5,3I J4 I! I3

5.00 174,68 J5.53 6 42 59

25Z.64 ]74.69 15.5J ]4 |I 13

5.00 J74,66 J5,53 6 A2 59

252.64 J74.69 ]5.5| J4 II 13

MIO-COURSE EXECUTION ACCURACY

SGT 3300.6 SGR J585.5 SG3 343.2

RRT -.93J9 RRF -.9994 RTF ,958J

$GB 3661.6 R23 .2308 RJ3 -,9727

SGJ 3635.0 $G2 441,0 THA 155,03

2.01 VMP 5.040 0PA 75.14 RAP 793.01ECC 1.19zI

PO CST Tin IN] 2 LAT IN] ? LONG

767.4 33.?J 356.79

4863.7 33.ZZ 744.42

767.4 33.?J 336.79

4863.7 33.22 ?44.42

767.4 33.21 356.79

4663.7 33.?? 244.42

ORBIT _ETERMINATION ACCURACY

57 1444.4 SR 586.6 55 608.4

CRT -.9760 CRS .9998 CST -.9BOO

LSA ]666.5 MSA J52.6 SSA ?.6

EL| I554.5 EL? ]|8.7 ALF |§B._5

L*UNCN _ATE NOV ]O |965

HELIOCENTRIC CONIC

RL 147.53 LAL ,O0

RP IO8,63 LAP .03

RC ||4,493 GL -l,67

PLANETOCENTRZC CC_IC

C3 |0,037 VHL 3.168

LNCH A?MTH LNCH TIME

90.00 6 14 13

90.00 17 14 57

]OO.OO 7 ?] 45

JO0.O0 13 50 7

|IO.OO 8 0 4?

J]O.O0 15 27 39

FLIGHT TIME i38.00 ARRIVAL CAT[ APR 17 ]966

DISTANCE 399.426

LOL 67.58 VL 27.622 GAL -4.19 AZL 9g. J9 HCA 188.33 SMA 128.08 ECE .J_8i4 INC .187I vJ 30.199

LOP _55.91 VP 37.515 GAP 4.]8 AZP 89,81 TAL 20J.56 TAP 29.69 RCA 106.55 APO 149.62 v2 34.886

GP 33.50 ?AL 123.]8 ZAP J26.84 ET$ 26.86 ZA£ J3J.72 ETE 147.48 ZAC 3_.72 ETC 200.35 CLP-J35.98

CLA -20.79 RAL 307.14 RA0 6567.4 VEL ]1,464 PTH |.99 VHP 4.238 DPA ]D.39 RAP 297.04 ECC 1.1652

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIN INJ Z L4T INJ Z LONG

1351.42 6.52 351.57 159.68 ]]7.62 6 36 44 751.4 -FO.17 344.79

54J8.]I 28.0_ 248.89 ]64.43 86.25 13 45 J6 48J8.] ?7.27 ?40.32

1133.47 5.37 334.92 |59,06 ]]9.45 7 40 38 533.5 9.25 3?8.29

51]1.29 29+39 226.19 ]64.3! 84.29 15 15 18 45J1.3 28,?9 Z17.56

]OJ|.40 2.58 323.93 157.32 ]24.10 8 ]7 33 4]].4 7,03 3|7,68

4806.t2 32.64 202.4? 163.76 79.24 ]6 47 45 4206,] 30.Bl |93.73

CIFrERENTIAL CORRECTIONS

T0E -.1905 TRA -.4887 TC3-5.2127 BAU .743Z

ROE .O439 RRA -.0161RC3 1.8719 FAU .0992J

FOE -.0396 FRA .0301 FC3-8.5570 BSP 11392

B0C .1955 BRA .4889 BE3 5.5386 FSP -1533

MI0-COURSE EXECUTION ACCURACY ORBIT CETERNINATION ACCURACY

SGT 3452.7 SGR JJ69.I SG3 468.5 ST 457.J SR 87.5 $s 85.4

RifT -.9536 RRF -.9984 RTF .9548 CRT -.7058 CRS ,7446 CST -.4391

•T,_8 3651.8 R_3 .2622 R|3 -.9634 LSA 462.3 MSA 77.6 SSk 33,9

SGI 3635.9 SG2 339.9 THA J61.65 EL] 46].3 EL? 6] .4 ALF J72.16

LAUNC_ OAT? NOV 30 1965 FLIGHT TIME ]40.00 ARRIVAL CA_[ APR 19 1966

HELIOCENTRIC CONIC

RL !47.53 LAL .DO

RP |08.66 LAP -.16

RC 116.852 GL 7.01

PLAN£TOC_NTRIC CONIC

C3 |0.025 VML 3.166

LNCH AIMTH LNCH TIME

90.00 4 46 7

90.00 I3 39 35

1OO.O0 6 ] 22

|00.00 ]5 7 I

]]0.00 6 55 52

JJO,O0 |6 29 1

OIFFERENTIAL CORRECTIONS

TOE .J308 TRA -.5609 TC3-5.4568 BAU .7567

ROE -.O765 RRA -.0058 RC3 J,4484 FAU .I0759

FOC .491? FRA .0003 FC3-9.2907 BSP 11689

BDC .|335 BRA .5609 BE3 5.6458 FSP -J69I

0I$TANCE 405,480

LOL 67.58 VL 27.588 GAL -A.OO AZL 89.20 HCA ]91.50 SMA ]27.85 ECC .J6867 INC .8034 Vl 30,|99

LOP _59.08 VP 37.480 GAP 4.46 AZP 90,79 TAL Z00.44 TAP 31.94 RCA 106,79 APO ]49.42 V? 34.875

GP 24.81 ZAL I21,22 ZkP J32.47 ET5 22.43 ZAE ]34.60 ETE I55,76 ZAC 35.09 ETC ]88.]8 CLP-]38,O_

OLA -JI.95 RAL 306.7! RAO 6567.4 VEL 11.464 PTH 1.99 VMP 4.043 OPA 2,J8 RAP 799,42 CCC ].1650

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZNTH INJ TIME PO CST TIM INJ ? LAT INJ Z LONG

|682.27 -4.10 |0.08 J57,49 II8.04 5 14 9 IDSZ.3 -.32 3.44

5086.79 24.37 Z25.43 160.80 75.12 15 4 21 4486.8 ?2.09 Z]7.50

J439.A6 -4.97 35J.75 157.02 II9.51 6 25 22 839.5 -].00 345.ZJ

4804.83 25.32 204.39 I60.50 73.56 J6 ?7 6 4204._ 22,83 196.48

1268.80 -7.23 337.42 I55,63 123,50 7 |7 I 668.8 -?.77 33|.16

4548.26 27.83 J83.97 J59.56 69.30 J7 44 49 3948,3 ?4.76 176.14

MID-COURSE _X£CUTION ACCURACY ORBIT _ETERNINATION ACCURACY

5GT 3615.7 SGR 918.6 SG3 5]3.9 ST 404.5 SR 55,4 55 310.3

RRT -.9544 RRF -.9955 RTF .9550 CRT -.589] CRS .9475 CST -,6243

5GB 3730,6 R23 .2648 RJ3 -,9597 LSA 466.0 MSA Z|3.9 5S& 17.5

SGJ 37_J,0 $52 266,5 THA ]66.30 ELI 405.9 EL? 44.6 ALF J75.33

]54_



JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL 2. 1965-66,

LAUNCH CATE NO9 ]0 1965 FLIGHT TIME 142.00 4RR]VAL DATE &pR 21 1966

HELIOCENTRIC CONIC 0ISTANCE 41J.519

RL 147,53 LAL .00 LOL 67.58 VL 27,553 GAL -],BO AZL BP,6] HCA 194.69 5MA 127.61 ECC .16929

RP 106.69 LAP -,55 LOP Z62.25 VP 37,444 GAP 4.74 AZP 9J,]3 TAL |99.27 T_P 3].95 RCA |06.0J

RC 119.206 GL 1].92 GP 19.37 ZAL 1]8.94 ZAP 136.46 ETS ]9.24 ZA£ 135.32 ET£ J61.56 ZAC ]5.40

PLANETOCENTRIC CONIC

C5 10.]84 VHL 3.J9J 0LA -6.75 RAL 307.28 RAD 6567.4 VEL |1,471 PTH ].99 VHP 4.021 0PA -3,02

LNCN AZNTH LNCH TIME L-] TIME |NJ LAT IN| LONG ]NJ RT A$C IN| AZMTH IN| TIME PO CST TIM

90.00 4 6 46 |854.98 -9.53 19,96 158.J3 116.79 4 37 40 1254.9

90.00 ]4 2] 33 4920.45 2|.02 214.39 160.08 70.38 15 45 ]3 4310.4

100.00 5 24 53 ]602.85 -10,35 .90 ]57,70 ]18.20 5 5! 36 ]002.9

100.00 ]5 49 6 4647.70 2J.89 193.99 159,74 69.1E 17 5 34 4047.7

110.00 6 25 46 /412.25 -|2.52 ]4§.15 ]56.41 122.07 6 49 |8 8|2.2

IJO.OO 17 3 43 441].09 24.20 174.96 I58.68 65,09 J8 17 |4 3811.]

OIFFERENTIAL CORRECTIONS M_O-(OURS£ EXECUTION ACCURACY

TOE .3327 TRA -.fl919 TC]-3,6022 BAU .7789 5GT ]779.8 SGR 742.| SG] 522.1

ROE -.0373 RRA -.0069 RE3 |,1579 FAU ,10850 RRT -.9115 RRF -.9894 RTF .9553

ro£ .T8fil FRA .0167 FC3-9.2062 BSP ]2]79 5GB 3852,0 RZ] .ZSlO RI3 -,958I

BDE .3548 BRA .5920 BE3 5.7206 FSP -|741 SGI 3845,4 $G2 224.4 THA 169.38

INC |,3739 v| 30.199

APO 149.22 V2 54.86_

ETC I80,10 CLP-140.21

RAP 501.29 [CC 1,1676

IN] 2 L4T IN] Z LONG

-5.86 13.11

18.18 2D6.B?

-6.50 ]54.22

19.95 196.51

-6,20 338,72

20.64 167.63

ORBIT C[TERN_NAT_ON ACCURACY

ST 686.6 $R 70.6 SS 49].5

CRT -.8491 CRS ,9799 CST -.8797

LSA 8_5.1MSA |97.4 SSA ]].B

EL] 689.2 £L2 37.1 ALF 173.00

LJUNCH OATE NOV 50 1965 FLIGHT TIME 144.00 ARRIVAL 0ATE APR 23 J966

HELIOCENTRIC CONIC

RL ]47.53 LAL .00

RP 109.72 LAP -,53

RC 1Z].357 GL J5.07

PLANETOCENTRIC CONIC

C5 J0.550 VHL ].214

LNCH AZMTH LNCH T_ME

90.00 5 44 J6

90.00 ]4 54 24

]DO.DO 5 4 7

]00.00 16 17 15

ILO.00 6 8 54

110.00 17 Z8 5T

01STANCE 417.547

LOL 67.58 VL 27.]17 GAL -3.60 AZL 88.26 HCA 197.85 SHA 127.37 ECC ,J6998

LOP 265.42 VP 57.409 GAP 5.01 AZP 91.66 TAL 198.06 TAP ]5.9| RCA |05.72

GP 15.71 ZAL 116.66 ZAP 159.59 ET5 16.91 Z_E 13].21 £TE 165.59 ZAC 36.46

0LA -5.23 RAL 308.33 RAO 6567.4 V[L !1.477 PTH J.99 VHP 4.066 0PA -6.44

L-I TIME IN] LAT IN] LONG IN] RT A$C INJ AZHTH IN] TIME PO ($; TI_

1968.45 -12.94 26.47 159.57 115.4J 4 17 5 1368.5

4812.6] 18.4] 207.54 160.53 68.11 16 14 37 4212.6

J710.92 -|3,7] 7,1_ 159,16 116.80 ] 32 37 1110.9

4fi4].38 19.27 187.52 160,16 66.69 17 _3 1 3945.4

1508.09 -1fl.92 ]50.49 157.93 /20.66 6 34 2 908.|

4320.91 ZI.50 169.]6 |59.0] 62.76 J8 40 58 5721.0

INC 1.7434 V] 30.199

APO 149.02 v2 34.856

ETE 174.81 CLP-142.28

DIFFERENTIAL C(_RECTIONS

TOE .5446 IRA -.5366 TC3-5,30J1 BAU .7699

ROE -.O458 RRA -.0_7]"RC3 .90]0 FAU .09790

FOE 1.1]80 FRA .219_ FC3-8.2048 BSP |I17_

BDE .5465 BRA .537] 8C3 5.5747 FSP -1199

MI0-COURSE EXECUTION ACCURACY

SGT 3790.1 SGR 588.2 SG3 488,_

RRT -.9154 RRF -.9756 RTF .9435

SGB 3835.] R23 ,2559 RI3 -.9455

$G1 38]0.0 $G2 205.B THA J71.72

RAP ]02.98 ECC 1.1700

IN] 2 LAY IN] 2 LONG

-9.41 19.36

|5.29 200.27

-10.05 .19

J5.95 160.30

-11.74 ]43.89

17.68 162.]1

ORBIT OETERMINATION ACCURACY

ST 10|8.0 $R 84.8 SS ?0].5

CRT -.9915 CRS .985l EST -.9407

LSA 1223.8 MSA 20J.0 $S_ 11.5

EL| 1020.6 EL2 38.3 ALF 175.75

LAUNCH CAT[ NOV 30 1965 FL|GHT TIN[ ]46.00 ARRIVAL C4T[ ApR 25 1966

HELIOCENTRIC CONIC

RL 14T,53 LAL .DO

RP 108.75 L4P -,72

RE 123,903 GL 17.27

PL_NETOCENTRIC CONIC

C3 tO,455 VHL 3.233

LNCH AZNTH LNCH TIME

90.00 3 19 _?

90.00 15 ]9 8

lO0.O0 4 51 ]

]00,do 16 40 45

IJO.OO 5 38 37

IJO.OO 17 49 58

0IFFERENTIAL CC_RECT_ON5

TOE .6259 TR4 -.3657 TC3-5.7911 BAU .8]62

ROE -.O230 RRA -.0217 RE3 .9186 FAU .09896

FOE 1.1186 FRA .1666 FC3-6.I982 8SP 12649

B0E .6264 9RA .3661 BE3 5,8407 FSP -]589

0ISTANC£ 423.547

LOL 67.58 VL 27.480 GAL -3.36 AZL 66.00 HCA 20].02 SHA |27.12 ECC .17079 IN( 2.0046 Vl 50.199

LOP 269.59 VP 37,373 GAP 5.28 AZP 91.87 TAL 196.83 TAP ]7,$5 RCA 105.4| APO 148.83 v2 34.846

GP 13.10 Z4L ]|4.43 ZAP ]42.24 [T5 |5.18 ZAE 134.?] ETE |68.42 ZAC ]7.82 ETC 171.28 CLP-144.27

0L4 -.60 RAL 309,64 RA0 6567,4 VEL 11.492 PTH 2.00 VHP 4.144 0PA -B.79 RAP 304.6] £CC 1.1720

L-I TIME IN] LAT IN] LONG IN] RT A$C IN] AZMTH ]NJ TIME PO CST TIM IN] 2 LAT IN] 2 LONG

2012,39 -1_.33 31.47 161.]] I14.10 4 4 9 J4_2.4 -I],95 ?4.42

4735.4] 16.35 202.66 16J.51 66.55 J6 38 | 4153.4 13,O4 195.55

]790.90 -16.|fi 11.84 J60.94 115.50 5 20 52 IJ90.9 o]2.59 4.86

4470.|4 17.17 182.91 161.12 65.J5 I? 5_ |5 3870.| ]].68 |?5.86

1579.27 -18.3] 3]4.59 159.75 ]19.36 6 24 56 979.3 -14.30 ]47.81

4254.54 19.]8 165.37 159.95 61.27 19 0 33 3654.5 15.40 158.52

NED-COURSE EXECUTION ACCURACY ORBIT OETERNINAT|ON ACCURAE_

SGT 4027.2 5GR 532.3 SG] 489.7 ST 1154.8 SR 45.3 $5 712.7

RRT -.9265 RRF -.9607 RTF .95|9 CRT -.8535 CRS .9368 CST -.9527

SGB 4062,3 R]] ,2037 RI3 -.9531 LSA 1344.8 MSA 186.9 SS* 13,1

SGI 4057,4 5G2 199.8 THA 17],00 ELI 1155.4 EL2 25.0 ALF 179.13

LAUNCH OATE NOV 30 1965 FLIGHT TIME 148.00 ARRIVAL OATE 4PR 27 I966

HEL]OCENTRJC CONIC

RL 147.53 LAL .00

RP J08.78 LAP -.90

RC I26,_45 GL I8.89

PLANETOCENTRZC CCeIIC

C3 10.550 VHL 3.248

LNCH AZMTH LN_H T_M_

90.00 3 20 17

90.00 13 40 49

;00.00 4 4Z 20

JOO,OO 17 | 27

110.00 5 52 |2

110.OO 18 B

DISTANCE 429.]36

LOt. 67.58 VL 27,442 G_L -3.16 AZL 87.80 HCA 204,19 SMA 126.87 ECC .J7166 INC 2.J998 Vl 30.199

LOP 271.76 VP ]7.317 GAP 5,54 AZP 9E.OJ TAL 195._6 TAP 39.75 RCA 105.09 APO 148.65 v2 54.838

GP If.I? ZAL |I_.20 ZAP |44._6 £T$ 13.87 ZA£ 134.15 £T£ I70.46 ZA( 39.]3 ET( ]68.89 (LP-146.]4

OLA 1.52 RAL 311.]4 RAO 6567.4 VEL ]1.486 PTH 2.00 VHP 4.238 0PA -10.43 RAP 506.25 ECC 1.1736

L-I TfH[ IN] LAT IN] LONG _NJ RT A$C IN] AZNTH [NJ T_M_ PO CST TIN IN] 2 LAT IN] 2 LONG

2119.87 -]?.J6 35,]7 163.29 |12.87 ] 55 37 15|9.B -13,92 28.40

4669.76 14,58 198.82 162.84 65.46 16 58 39 4069.8 11.15 J91.82

1855.]6 -J8,00 ]].72 162.9| 1]4.28 5 13 15 1255.2 -14.57 8.61

4409.65 J5.4| 179.29 ]62.44 64.0_ |8 14 57 3809.6 J1.80 172.36

]636.49 -?O.22 357.96 J61.75 JIB.J7 6 19 28 I016.5 -J6.30 551.O4

4_01.O9 ]7.60 J62.25 161.25 60.2] ]9 18 6 ]60].1 ]3.51 155.53

OROIT CETERMINAT[ON ACCURACY

ST 1329.6 JR 26,3 SS 766,3

CRT -.5400 CRS .69_7 CST -.9623

LS4 15_3,9 NSA 1_2.5 $Sa 13.7

EL] 1529.7 EL? 27.J 4LF 179.39

01FFERENTJ4L CORRECTIONS

TOE .7535 TRA -.5]95 TC3-5.9090 BAU .8399

ROE -.0094 RRA -.0277 RC3 .7296 FAU .09422

FO£ 1.J812 FRA ,23D5 FCS-7.73|B BSP |]091

BDE ,7535 BRA .5402 BC] 5.9559 FSP -J559

M/0-COUR]E EXECUTION ACCURACY

S]T 4|6J.0 SGR 476.8 SG3 47J.|

RRT -.9045 RRF -.9366 RTF ,95|5

SGB 4J88,3 R?3 .]7]5 R]3 -,952]

5El 4J8],4 SC_ _0_,] THA J74.D7

1549



JPL TM 33-99 EARTH--VENUS TRAJECTORIES , VOL 2 1965 66,

L_UNCH GATE NOV 50 1965 rLZGMT TIME 150.00 ARRIVAL _ATE APR 29 19_6

HELIOCENTRIC CONIC 0tSTANCE 435.509

RL 147.53 L}L .00 LOL 67.59 VL 27.404 G4L -Z,92 AZL 97.65 HCA Z07.36 5MA 126.62 ECC .17Z64 INC Z,3520 Vl }0.J99

RP 109.90 L4P -|.09 LOP 274.92 VP 37,302 GAP 5.90 AZP 92.09 TAL 194.25 TAP 4|,61 RCA I04.76 APO 149,48 VZ 34.830

RE 129.591 GL 20.J.5 GP 9.69 ZhL J09.95 ZAP 146.64 ETS 12.96 ZAE 133.53 ETE 171.96 ZAC 40.9] ETC 167.2§ CLP-147.92

PLANETOCENTRIC CONIC

C3 10.616 VHL 3.261 OLA 3.31 RAL 312.81 RAG 6567,4 VEL 11.490 PTH Z.00 VHP 4.344 DPk -11.60 RAP ]07.9} ECC 1.1750

LNCH AZMTH LNCH TIME L-I TIME INJ LAT ]NJ LC_NG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 L4T INJ 2 LONC

90.00 ] 13 34 2177.t9 -16.64 39,13 165.41 111.71 3 49 51 J577.2 -15.53 11.H3

90.00 16 0 47 46|5.67 13.03 195.61 164.41 64.64 J7 17 43 401§.7 9.51 198,70

1OO.OO 4 36 27 1909.63 -19.49 19.09 165.04 1_3.12 5 6 17 1309.9 -16,20 IJ._5

lO0.O0 17 20 35 4356.2? 13.86 J76.26 J63.99 6},25 16 33 13 }759.3 10.16 169,43

liO.O0 5 48 15 1685.12 -Z_.76 .90 16].90 117,04 6 16 20 1085.1 -17.96 353.93

_J0.00 18 _ 17 4155.74 16.05 159.65 162.75 59.41 19 34 32 3555.7 1].97 J51.04

CIFFERENTIAL CORRECTION5 MI_-COURSE EXECUTION ACCURACY ORBIT CETERMINATION 4CCUR4CY

TCE ,03_8 TRA -.5003 TC3-6.O14i BAU ,6619 5GT 4284.3 SGR 437.7 SG3 451.2 ST 1491.} SR 23.] SS 908.4

RCE .0039 RRA -.O342 RC3 .6646 FAU .0_915 RRT -,6747 RRF -.905] RTF .95O7 CRT .3806 CRS -.J979 CST -.96_5

FD6 1.?Z00 FRA .Z986 FC3-7,2569 BSP 13A77 5GB 4306.6 R_3 ,J474 RJ3 -,95i4 LSA 1697.0 HSA 179.7 SSA 14.4

606 .81Z9 6RA .5014 BC3 6.0607 FSP -1477 SGl 4_0J.4 SG2 _JJ,_ THA 174,66 ELI 1491.4 EL2 _1.5 _LF .34

LAUNCH DATE NOV 30 1965 FLIGHT TImE 15_.00 ARRIVAL LATE MAY ] 1966

HELIO(EN7RI( C(_NIC

RL 147,55 LAL ,O0

RP 108,62 LAP -J,Z6

RC 130.91I GL ZI,J3 GP

PLANETOCENTRJE CONIC

C3 I0.720 VHL 3.274

LNCH A_MTH LNCH 7IN?

90.00 ] 8 50

90.00 16 ]9 49

iO0.O0 4 32 26

JO0.O0 17 36 51

JIO,O0 _ 46 0

J10,OO IB 41 49

DIFFEREN7IAL CCRREETION$

TOE .9256 TRA -,4516

ROE .0167 RRA -,0409

FOE 1,2403 FRA .365]

BDE .9Z56 6RA .4535

LOL 67.58 VL 27.366 GAL

LOP 276.09 VP 37._67 GAP

OLA

L-I TINE INJ LAT

2226.21 -19.90

4567.64 11.62

19_8.41 -E0.76

4312.86 12.45

_728.30 -63.07

4115.74 14,65

DISTANCE 441.466

-Z.68 AZL 97,53 HCA 210,53 SMA I26.C_6 ECC .17372 INC Z.4749 Vl }0,199

6.06 AZP 92,13 TAL 192.9_ TAP 43.45 RCA 104.41 APO 146.3Z VZ 34._22

6.§Z ZAL 107.67 ZAP 148.54 ET5 ]2,O9 ZAE 13_.94 ETE 173.10 ZAC 42.60 ETC 166.13 CLP-149.60

4.89 RAL 3]4,60 RAG 6567,4 VEL 11.494 PTH Z.00 VHP 4.457 0P4 -12.43 RAP 309.65 ECC 1.1764

TC3-6.J33_ 8AU .8835

RC3 .616_ FAU .0_418

FC3-6.7962 BSP 13856

BE3 6.1646 FSP -I415

INJ LONG INJ RT ASC INJ AZMTH iNJ TfME PO CST TIM INJ 2 LAT INJ 2 LONG

4_,35 167.65 110,57 3 45 56 1626._ -16.92 34.94

lgZ.80 166.t7 63.99 17 35 57 3967.9 9.01 185.96

_Z.15 167.29 I12.00 5 5 7 1358.4 -17.60 14.79

173.63 165.75 6_.60 IB 50 44 3712.9 8.68 i66.97

3.57 166.19 115.95 6 14 49 IIZB.3 -19.39 356.36

157.40 164.47 56.76 19 50 25 35t5.7 10.40 150._7

mI_-COURSE EXECUTION _CEURACY ORBIT C6 TERMIN_ TION ACCURACY

SGT 4402.9 SGR 410.9 SG3 4}1,5 5T 1641.6 SR 36.3 55 840.8

RqT -.6381 RRF -.6669 RTF .9499 CRT ,8119 CRS -,6903 CST -.9727

SCB 44_,0 R_ .1259 R15 -.9504 LSA 1636.4 MSA 175.3 554 15,|

SGJ 44J6,3 SG2 223,5 THA 175,52 ELI 1641.9 EL2 22,4 ALF t.09

L4UNCH CAT? NOV 30 1965 FLIGHT TIME 154.00 ARRIV4L _4TE M4Y ) 1966

HELIOCENTRIC CONIC

RL 147,53 L4L .00

RP J08.95 L4P -1.45

RC 133.236 GL 21.9Z

PLANETOCENTRIC CONIC

C3 10.610 V_L 3._69

LNCH _ZMTH LNCH TIHE

90.00 3 5 32

90.00 16 38 20

IO0.OO 4 29 53

JO0.O0 17 56 40

lID.DO 5 45 0

IIO.O0 16 59 E

CIFFERENT|AL CORRECTIONS

TOE 1.0131 TRA -.3944 765-6.1366 BAU .905_

RCE .0297 RRA -.0477 RE3 .5794 FAU .07949

FCE 1.2460 FRA .4283 FC3-6.3660 85P 14260

BOE 1.0136 BRA .397Z BC3 6.7634 FSP -136!

C15TANCE 447,407

LOL 67.56 VL 27.527 GAL -_.42 AZL 97.42 HC_ 213.70 Sm4 126.11 ECC .17491 INC 2.5766 Vl 30.199

LOP _81,25 VP 37.232 GAP 6,31 _ZP 92.14 TAL 191.55 TAP 45.25 RCA 104,05 APO 14_.17 v2 34.816

GP 7.59 Z4L 1_5,35 Z_P 150,29 ETS 11.49 Z_E 132.38 ETE J73.97 Z_C 44.52 ETC 165.37 CLP-15J.19

DLA 6.33 RAL 316.51 RA0 6567.4 VEL 11.498 PTH 2.00 VHP 4.576 DPA -12.99 RAP 311.42 ECC ].1779

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2275,15 _20.99 45.35 170.03 109.45 3 43 27 1675.1 -19.15 }7.83

45_4,32 10.31 |90,26 166.11 63.48 17 53 45 3924.3 6.6E 183.49

2003.07 -2J.67 25.00 189.68 110.90 5 3 16 J403,| -18.84 17.52

4271,6_ 11.14 J71,26 167,67 62.09 19 7 5Z 3671,6 7.32 164.56

1767,94 -24.23 6.06 168.60 114.89 6 i4 28 1167.9 -20.67 159.73

4079.51 13.36 155.3_ 166,37 56,24 20 6 2 3479,5 9.06 14B.92

mID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 4510,I SGR 393,4 503 412.6 ST 1762.O SR 57,6 SS 964.5

RRT -,7960 RRF -,8236 RTF .9493 CRT .9077 CRS -.9166 CST -,9759

5GB 4535,_ R_3 .I090 R13 -.9497 LSA 1973.9 MSA 171,6 554 15._

SGJ 45_8.9 5G_ _37.5 THA 176.02 ELI 1792.6 EL2 24.3 4LF _.69

LAUNCH DATE NOV 30 1965 FLIGHT TImE 156.00 _RRIVAL DATE MAY 5 1966

HELJO('ENTRIC CONIC

RL 147.53 LAL .00

RP 106.97 LAP -1.60

RC 135.553 GL 2E.55

PLANE TCW_ENTRIC CCwNIC

C3 10,914 VHL 3.304

LNCH AZMTH LNCH TIME

90.00 3 3 16

90.00 I6 56 39

I00.00 4 ZB _0

|00.00 16 14 19

110.00 5 44 _9

IIO,O0 19 14 9

0JFFER£NTIAL CORRECTIO45

TDE 1.10_5 7RA -.3_44 TC3-6.5131 8AU .9_46

ROE .0407 RRA -.0551 RE3 .54_5 FAU .07472

FOE 1.2507 FRA ,4953 FC3-5.9_75 _9P ]4566

6DE 1,103_ eRA .5290 8(3 6.3369 FSP -1_97

DISTANCE 453.333

LOL 67.58 VL _7.287 GAL -2.15 AZL 87.34 HCA 216.86 SmA 125.65 ECC ,176_i INC Z.6627 Vl ]0.199

LOP _94.41 VP 37.197 GAP 6.57 AZP 92.13 TAL 190,16 TAP 47.03 RCI 103.67 APO 149.O3 V2 34.909

GP 6.62 ZAL 102.97 ZAP 151.93 ETS 11,03 ZAE 131.97 ETE 174.65 ZAC 46.09 ETC 164,66 CLP-]5_.7J

OLA 7.66 RAL ]|8,5_ RAO 6567.4 VEL 11.502 PTH _,00 VHP 4.699 0PA -13.35 RAP 313.24 ECC 1.1796

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZmTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2319.41 -_1,97 48.23 |7_.53 106.33 5 4t 57 1719.4 -19.26 40.61

4483.96 9.07 187.96 170,2! 63,06 16 1J 13 36_4.0 5,39 ]01.27

?045.17 -_2,67 27.73 J7_,_0 109,79 5 _ _5 J445.Z -19.97 20.14

4_33.43 9.92 169.09 169.76 6J.66 19 24 5_ 3633.4 6,06 ]6?.43

1805.27 -_5,_7 B.46 J71.14 J|3,67 6 15 4 1205.3 -21,B4 .99

4046.09 J_.15 155.54 169,43 57.60 ZO 21 35 3446,] 7.B? 147.11

MID-COORSE EXECUTION ACCURACY ORBIT 0ETERHINATION _CCURACY

5GT 46_3.5 SGR 36J.6 SG3 394.0 57 1923,7 SR 77,O 55 089,3

RRT -.7494 RRF -.7756 RTF .9462 CRT .9345 CRS -.9559 CST -,97_4

5GB 4639.2 R23 .0953 R13 -.9495 LSh 2/13.5 MS_ 169,9 554 16.5

SGJ 463_.4 SG2 _52,2 THA 17_,45 ELI |975.1 EL2 27.4 ALF ?.14

1550



JPL TM 33-99 EARTH--VENUS TRAJECTORIES ' VOL 2. 1965-66'

L_UNCH CATE NOV ]O J965

HELIOCENTRIC CONIC

RL |47.55 L4L .00

RP i08.88 LAP -1.76

RC 137,863 GL 23.O4

PL4NETOCENTRIC CONIC

C} II.038 VHL 5.327

LNCH AZMTH LNEN TIME

90.00 3 I 55

90,00 I7 I4 35

100.00 4 ZT 36

|O0.O0 18 31 55

110,00 5 43 45

IIO,O0 19 30 16

FLIGHT TIME 158.00 ARRIVAL GATE MAY ? _956

GISTANCE 459.242

LOL 67.58 VL ?7.248 GAL -I.S8 AZL 87,26 HCA 220.0] SMA 125.59 ECC .17764 INC 2,7569 Vl 30.]99

LOP 287,58 VP 37.163 GAP 6._2 AZP 9Z,IO TAL |88.75 TAP 48.78 RE4 J05,78 kPO I47.90 vz }4.804

GP 6.I8 ZAL 100.55 Z4P I53.47 ETS 10.68 ZAE ]31.4I ETE I75.?O Z_C 47.90 ETC 164.54 CLP-154.|5

EL4 8.9J RAL 320.64 RAO 6567.4 VEL II,GO8 PTH Z,OO VHP 4,877 CPA -13.55 RAP 515.1! ECC 1,1817

L-] TIME IN] LAT IN] LONG IN] RT A$C IN] AZMTH IN] TIME PO CGT TIM IN] ? LAT IN] ? LONG

7361.99 -ZZ.85 51.04 175.17 lOT.19 3 41 iT I76Z.O -70.78 43.31

4446.04 7.89 |85.79 ]72.47 62.72 18 79 2 5846,0 4.I8 179.09

Z083.63 -23.78 30.39 J74,85 ID8.67 5 2 22 1485.6 -?I,O! Z?.69

4197,63 8.75 I67.07 J72.0I 61.30 19 41 5} 3597.6 4.86 160.45

184I.|O -76.24 10.80 173.82 112.74 6 16 26 1241.] -??.93 3.20

4014,93 11,02 151.84 170.65 57.44 2D 57 II ]414.9 6.65 145.48

GIFFERENTI4L CORRECTIONS

TCE 1.|878 TR4 -,_480 TC3-6.3780 8AU .9444

ROE .O570 RRA -.0623 RE3 .5237 FAU .07036

FOE 1.7443 FRA .3546 F(3-5.5183 BSP J4904

BEE 1,1889 BRA ,2557 BE3 6.}994 FSP -1241

MID-COURSE EXECUTION 4CCURACY ORBIT 0ETERMINATION ACCURACY

SGT 4727,0 SGR 375.] SO3 376,5 5T 2056.4 SR 96.I 55 904,4

RRT -.?006 RRF -.7264 RTF .9475 CRT .94_4 ORS -.8737 CST -.9605

SGB 4741.8 RZ3 .0846 R|3 -.9478 LS4 _?42,4 MSA 165.7 SSA IT.J

SOl 4734.3 SG2 267.3 THA I76,8I ELI 2058.4 EL? 31.3 ALF ?.5}

LAUNCH DATE NOV 30 I965 FLIGHT TiME 160.00 ARRIVAL GATE MAY 9 I966

HELIOCENTRIC CONIC 0ISTANCE A65.136

RL ]47.53 LAL .00 LOL 67.58 VL 27.208 GAL -1.59 AZL 87.2D MCA _23.19 SMA 125.33 ECC .179J9 INC 2.8019 VI 30.I99

RP 108.90 LAP -1.92 LOP Z90.74 VP 37.129 GAP 7.08 AZP 92.04 TAL |_7,31 TAP 50.50 RCA 102.88 APO 147.79 V2 34.799

RC 140.I64 GL 23.42 GP

PLANE TOCENTRIC CONIC

C3 II.I90 VHL 3,]45 DLA

LNCH AZMTM LNCH TIME L-I TIME IN] LAT IN] LONG IN] RT ASC IN] AZMTH IN] TIME

90.00 3 I 13 2403.52 -23.66 53.62 I77,95 106.0] ] 4I ]6

90.00 17 33 I5 4410,I4 6,77 |8].76 J74.88 62.44 18 46 45

IO0.O0 4 27 3_ ZI25.05 -24.6I 33.02 J77.63 I07.52 5 2 58

IO0.O0 I8 49 36 4163.84 7,64 I65.17 174.40 6J.OJ 19 59 0

JIG.GO _ 47 9 1875,97 -27.]4 J}.|J I76.63 Ill.63 6 lB 25

JIG.GO 19 46 Z9 3985.69 9.94 150.26 173.01 57.13 ZO 52 55

DIFFERENTIAL CORRECTiONS MID-COURSE EXECUTION ACCURACY

TOE I.Z?]_ TRA -.1632 TC3-6.4218 BAU .9636 SOT 48_6.7 SGR 372.2 SO3 360.0

ROE .O63I RRA -.0695 RE3 .5008 FAU .O6624 RRT -.6509 RRF -.676] RTF ,9470

FOE I.Z35fl FRA .6J00 FC3-5.I247 BSP 15Z54 SGB 484J,1 R23 .0757 RI} -,9472

BOE I.Z750 BRA .J774 0C3 6.4413 FSP -I193 SGI 4832,8 SO2 282.2 THA 177.12

5,64 ZAL 98.08 ZAP 154.93 ETS 10.44 ZAE 130.99 ETE 175.64 ZAC 49.76 ETC I64.37 CLP-153.53

IO.]0 RAL 322.85 RAD 6567.4 VEL II.GJ4 PTH 2.OI VHP 4.958 OPA -13,61 RAP 3J7.02 ECC I.IP4Z

PO G$T TIM IN] 2 LAT IN] 2 LONG

1803.5 -?I.24 45.98

3810.1 3.O_ 177.DB

1525.1 -21.98 25.?1

3563.8 3.72 138.58

J276.0 -23.95 3.39

3385.T 5.54 143.94

ORBIT _ETERNINATION ACCURAC_

ST 2186.7 SR |J4.4 55 917.8

CRT .9491 ORS -.8813 CST -.9873

LSA 2368.6 MS4 ]62.5 88A I?,7

ELI 2189.4 EL2 36,0 4LF ?.84

LAUNCH GATE NOV 50 1965

HELIOCENTRIC CONIC

RL |47.53 L4L .OO

RP 108.9I L4P -_.07

RC 147.456 GL ?3.69

PLANETOCENTRIC CONIC

C3 II.575 VHL 3.}73

LNCH AZMTH LNCH TIME

90,00 3 1 5

90.00 17 5! 47

lOG.GO 4 Z6 5

IO0.O0 19 7 23

lIO.OO 5 49 T

lID.DO 20 2 50

FLIGHT TIME |62.00 4RRIV4L GATE MAY 1| 1966

01STANCE 471.033

LOL 67.58 VL 27.167 _AL -I.29 A?L 87.14 MCA Z76.35 SN4 125.08 ECC .18089 INC ?,8597 Vl 30.199

LOP ?93.90 VP 37.095 GAP 7.33 AZP 91.97 TAL |85.85 TAP 5Z.Z0 RCA ]O?.45 4PO 147.70 v? 34.795

GP 5.I9 ZAL 95.56 ZAP 1§6.30 ETS 10.28 ZAE J30.62 ETL 176,O0 ZAC 51.65 ETC 154.79 CLP-156.S5

Ok4 JI,25 RAL 325.1i R4D 6567.4 VEL 11,522 PTH 2,01 VMP 5.094 CP4 -I5.56 R4P 318.96 ECC I.I872

L-I TIME INJ LAT IN] LONG IN] RT ASC IN] AZMTH INJ TIME PO CST TIN IN] 2 L4T IN] ? LONG

2444.44 -24.40 56.59 180.85 J04.83 3 4I 49 1844.4 -??.13 48.6_

4376.0I 3.69 181.83 ]77.43 62.21 19 4 38 3776.0 1.93 175.17

2163.87 -25.38 35.65 180.55 106.34 5 4 8 1563.9 -??.90 ?7.75

4131.82 6.58 I63.39 I76.94 60.78 20 16 I5 3531.8 2.64 156,87

19J0.26 -27.97 15.42 179.39 lID.GO "_ Z0 58 J310.3 -74.93 ?.58

3958.]9 8,92 I48,79 I75.5J 56.86 21 8 48 3358.? 4.50 147.49

OIFFERENTIAL CORRECTIONS

TOE 1.3583 TRA -.0694 TC3-6.4453 8AU .9829

ROE .O740 RRA -.0769 RE3 .4802 FAU .06243

FCE I.Z??5 FRA ,6631 FC3-4.75J2 8SP 15592

BOE 1.3604 BRA .1036 8C3 6.4632 FSP -I|47

MID-CCKJRGE EXECUTION ACCURACY ORBIT CETERMINATION ACCUR4CV

5GT 4923.6 SGR 37_.1 SG3 344.6 ST 23J1.5 5R 132.3 85 9?7.4

RRT -.6016 RRF -.6267 RTF .9467 CRT ,9494 ORS -.8840 CST -.9838

SOB 4937,6 RZ3 .0690 R13 -.9469 LS4 7488,9 MSA 159.7 SSA 18.3

SGJ 4928,7 SG2 _96.9 THA 177,39 ELI 7314.9 EL? 41.5 ALF 3.1I

LAUNCH OATE NOV 30 1965 FLIGHT TIME J64.00 4RRIvAL GATE MAY I5 1966

HELI C,CENTRIC CONIC DISTANCE 476.874

RL J47.53 LAL ,O0 LOL 67,58 VL 27.I27 GAL -.9_ AZL 87,09 HCA 229.52 SMA J24.87 ECC .I8Z73 INC ?.9117 VJ 30.199

RP J08.92 LAP -2,2I LOP 297.06 VP 37.063 GAP 7.39 AZP 91.89 TAL 184,37 TAP 53.89 RE4 IO2.O1 APO J47,63 v? 34.791

RC 144,7_7 GL Z3.86 GP 4,80 ZAL 92.99 ZAP J_7.62 ETS 10.20 ZAE 130._9 ETE 176.30 ZAC 53.58 ETC I64.28 CLP-I58.I!

PLANE TOCENTRIC CONIC

C3 II.600 VHL 3.406 OLA 12.3_ RAL 3_7.52 RAD 6567.4 V[L 11.532 PTH 2.0I VHP 5.233 _PA -13.4| RAP 320.95 ECC I.I909

LNCH AZNTH LNCH TIME L-I TIME IN] LAT IN] LONG IN] RT ASC IN] AZMTH IN] TIME PO CST TIM IN] 2 LAT IN] ? LONG

90.00 3 I 27 2485.0_ -25.O_ 59.37 I83,89 103.60 3 42 5_ I885.O -72.96 51.34

90,00 I8 JO 18 4343.55 4,66 180.00 JSO,I] 6_,O4 J9 22 41 3743.6 ,88 J73.36

lO0.OO 4 29 6 ?202.35 -Z6,09 38.29 183.6! 105.13 5 5 48 I60?.3 -23.76 30.76

100.00 19 25 19 4101,48 5,57 161.70 J79.63 60.58 20 33 41 3501.5 J,6J J55,15

110.OO 5 5! 36 1944,Z? -28.76 J7.75 J82.68 109.32 6 _4 0 J344.2 -25.86 9.78

110.00 20 19 19 3932.38 7.96 J47,4J 178.16 56.65 ?] 24 51 3332.4 3.5_ 14|.14

CIF_RENT]AL CORRECTIONS MI0-COUR$E EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY

TOE 1.4441 TRA .D334 TC3-6.4399 8AU I.OOI3 SGT 50J4.8 SGR 373.6 SG3 329.8 57 243?,9 SR 149.5 SS 934.9

ROE .0849 RRA -.0842 RC3 .4599 FAU .05_76 RRT -.5529 RRF -,5778 RTF ,9463 CRT .9478 CRS -.8838 CST -.985?

FOE 1.ZO84 FRA ,7140 FC3-4.3853 BSP 15925 5GB 5028,7 RZ3 .D63! R13 -.9465 LSA 2605,8 MSA |57.Z 584 18,7

BOE 1.4466 8RA .0906 BE3 6.4563 FSP -ll03 SO1 5019.1 SG_ 31|.O THA J77.63 ELI 2437,0 EL2 _.6 ALF 3.34
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES i VOL 2 1965-66,

LAUN{_ OAT[ NOV _0 |965 fLIGHT TIME 166.00 ARRIVAL 0ATE MAY 15 1966

HELIOCENTRIC CONIC

RL J47.53 LAL .00

RP 1D8.93 LkP °2.35

RC 147.DDB GL 23.94

PLANETOCENTRIC CONIC

C3 11.87J VHL 3.445

LNCH AZMTH LNCN TIME

90.00 3 2 13

90.00 18 29 2

IOO.O0 4 30 34

|O0.OO 19 43 23

liD.DO § 54 31

liD.DO 20 35 }6

0ISTANCE 4BZ.71B

LOL 67.58 VL 27.087 GAL -.65 AZL 87.04 HCA 232.68 5MA ]24.56 ECC .18472 INC 2.9590 Vl 30.]99

LOP 300.22 VP 37.031 _AP 7.B3 AZP 91.79 TAL 182.87 TAP 55.55 RCA J01,55 4PO 147.57 v2 34,788

GP 4.46 ZAL 90,39 ZAP J58.87 ETS |O.|B ZAE 130.00 ETE J76.33 ZAC 55.55 ETC 164.34 CLP-159,32

OLA 13.37 RkL 329,97 RIO 6567.5 V[L 11,544 PTH 2.01 VHP 3,376 0PA -13.17 RAP 322.96 ECC J.|954

L-I TIME INJ LAT INJ LONG INJ RT JSC INJ AZMTH INJ TIME PO CST TIM INJ Z LATINJ 2 LONG

2325.33 -Z5.70 6Z.J? |87.07 IOZ.32 3 44 20 |925.5 -23.74 34.05

4312.73 3.67 178.Z8 |82.97 61.90 19 40 54 3712.7 -.J2 121.64

2240.67 -26.75 40,93 186,80 103.87 5 7 55 1640,7 -24.57 32.82

4072.83 4,61 160.12 182.45 60.43 ?0 51 16 3472.8 ,64 153.58

J978.00 -29,50 20.JI 185.90 108.1! 6 27 29 1378.O -26.74 |2.0!

3908.26 7.05 146./3 180.94 56.47 21 41 4 3308,3 2.60 139.BB

ORB|T DETERMINATION ACCURACY

5T 2553.4 SR J66.2 55 94J.7

CRT .9447 CR$ -.68|8 CST -.9864

LSA 2722.0 MSA 155.3 SSA 19.1

ELI 2558.2 ELI 54.4 ALr 3.52

DIFFERENTIAL C._eRECTIONS

TOE 1,5327 TRA .1477 TC3-6.3976 BAU 1.0177

RDE .0957 RRA -.O9|6 RC3 .4390 FAU ,05517

FOE 1.1931 FRA .7690 FC3-A.0232 BSP 16189

BDE 1,5357 BRA ./738 BC3 6,4126 FSP -1056

MI0-COURSE EXECUTION ACCURACY

SGT 5098.6 SGR 376.0 SG3 315.6

RRT -.5046 RRF -.5293 RTF .9459

5GB 5//2.4 R23 .0580 R13 -,9460

$G/ 5102.| 502 324.A THA |77,86

LAUNCH DATE NOV 30 J965 FLIGHT TIME /68.O0 ARRIVAL DATE MAY |7 J966

HEL|_ENTRIC CON|C

RL I47.fl3 LAL .O0

RP 108.94 LAP -2.48

RC 149.266 GL 23,93

PLANE TO(ENTRIC CONIC

C3 12.J95 VHL 3.492

LNCH AZMTH LNCH T/ME

90.00 3 3 27

90.00 18 47 53

100,00 4 32 2B

JO0.O0 20 J 33

IlO,O0 3 57 52

110.OO 20 52 38

OISTANCE A88.545

LOt. 67.58 VL 27.047 GAL -.3/ AZL 87.00 HCA 235.84 SMA 124.31 ECC ,18689 INC 3.0025 VJ 30,199

LOP 303,38 VP 36.999 G_P 8.12 AZP 91,69 TAL 18J,35 T_P _?.19 RCA 101.08 &PO 147.54 V2 34.786

GP 4,/6 ZAL 87.75 ZAP |60.07 ET$ _0.23 ZA_ J29.75 ET_ 176.77 2AC 57.55 ETC |64.43 CLP-I60.49

OLJ /4.36 RAL 332.48 RAO 6567.5 VEL J1.558 PTH 2.02 VHP 3.524 DPA -12.86 RAP 324.99 ECC J.2OO7

L-| TIME IN| LAT IN| LONG IN| RT A$C IN| AZMTM IN| TIME PO (ST TIM IN| 2 LAT IN| 2 LONG

2565.99 -26.26 65.00 190.37 10/.O1 3 46 J3 1966.0 -24.47 56.79

4283,63 2.74 176,65 185.99 6/.80 19 59 I6 3683.6 -I.O6 J70.O2

2278.93 -27.34 43.63 190./2 |02.58 5 IO 27 1676.9 -25.33 35.4|

4045.92 3.7J 138.63 |85.4| 60.32 2l 8 59 3A45,9 -.27 152.IJ

2011.69 -30.J9 22.49 |89.26 106.85 6 31 24 1411.7 -27.39 14.26

3985.92 6.21 JA4.94 183.86 56.32 21 57 24 3285.9 1.74 138.7I

C_qSIT DETERMINATION ACCURACY

ST 2662,4 SR 182.6 ss 943.8

CRT .94J3 CRS -.8796 CST -.9875

LSA 2531.8 NSA 153.5 5SA J9.3

ELI 2673.0 EL2 61.5 &LF 3.69

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE J.6216 TRA ,2693 TC3-6.3296 BAU 1.0342 S_T 5/79.7 SGR 379.3 SG3 302.1

ROE .1069 RRA -.0988 RC3 .4178 FAU ,05179 RRT -.4579 RRF -,4819RTF .9457

FOg 1.1805 FRA ,8J04 F(3-3.6765 BSP 16506 508 5J93.6 R23 .0529 RJ3 -.9459

BOE 1.625I BRA .2968 BC3 6.3433 FSP -/021 $G/ 5182.7 SG2 337.0 TMA 178.07

LJUNCW 0ATE NOV 30 1965 FLIGHT TIME 170.00 ARRIVAL OAT[ MAY ]9 1966

HELXOCENTRIC CONIC O/STANCE 494.353

RL |47.53 LAL .00 LOL 67.58 VL 27.006 GAL .04 AZL B6;96 HCA 239.00 SM_ 124.06 ECC ,16924 IMC 3.0428

'RP 108.94 LAP -2.61 LOP _.._SV_ 36.968 G*P 8.39 kIP 9J_57 TAL _79,62 i4P 58.82 RCA 100._8 APO 147.53

RC 15|.511 GL 25.84 GP 3.91 ZAL 85.09 ZAP 161.22 ETS |0.35 ZAE 1_9.52 ETE 176.95 ZAC 59.58 ETC J64,55

PLANETOCENTRIC CONIC

C3 12.579 VNL 3.347 DLA 15.32 RAL 355.05 RA0 656?.5 VEL |1.574 PTN 2.02 VHP 5.677 DPA -IZ.4B RAP 327.05

LNC_ AZMTH LNCH TIME L-] TIME |MJ LAT INJ LONG INJ RT A$C INJ AZMTM |NJ TIME PO CST TIM |NJ 2 LATINJ Z LONG

90.00 3 5 2 2606.45 -26.75 67.86 J95;j0 99.65 3 A8 28 Z006.5 -25,14 89.56

90.00 19 6 48 4256,35 |.86 173.12 159.05 61.74 20 17 44 3656.4 1.94 |68.50

100.00 4 34 44 23J7.15 °27.98 46.35 193.56 10|.25 5 13 22 1717.2 -26.04 38.03

|O0,OO 20 19 46 4020.88 2.$6 157.26 188,49 60.23 2! 26 47 3420.9 -1.J2 I50.73

l|O.O0 6 I 37 2045.33 -30.83 24.90 192.76 105.56 6 35 42 IA45.3 -28.39 I6.55

JIO.OO 21 9 23 3865.47 5.44 143,87 186.89 56.20 22 |3 49 3265.5 .96 137.64

OIFF[RENTIAL CORRECTIONS MI0-COURSE EXECUTION ACCURACY ORBIT CETERNINATION ACCURACY

TOE 1.7208 TRA .4034 TC3-6.2039 BAU 1.0454 SGT 5248.8 $GR 381.3 SG3 287.9 ST 2790.3 SR 197.6 SS 962.9

ROE ,IlT7 RRA -,/061RC3 .3928 FAU .04734 RRT -.4086 RRF o.4233 RTF .9417 CRT .9367 CR5 -.8763 C$T -.9886

FOE 1.1843 FRA .8649 FC3-3.2584 BSP 16A06 SG8 51_2.6 R23 .0403 R/5-.94|8 LSA 2954.4 MSA 153.4 55A I9.8

BOE |,7246 BRA .417/ BC3 6.2/63 FSP -895 $G| 5251.1 $02 _47.8 THA J78.29 ELl 2796.5 EL2 69.0 ALF 3.80

V! 30.199

v2 34.T85

CLP-161.6Z

ECC 1.2OTO

LAUNCH DATE NOV 30 1965 FLIGHT TIME 172.00 ARRIVAL DATE NAY 21 |966

HELIOCENTRIC CONIC 0|STANCE 500.143

RL |47.53 LAL .00 LOL 67.58 VL 26.966 GAL ,4I AZL 86.92 HCA 242,16 SMA 123,80 ECC .19|78 INC 3,0806 VI 30.I99

RP 108.94 LAP -2,72 LOP 309.71 VP 36.938 GAP 8.66 AZP 9j.44 TAL 178.28 TAP C_3.44 RCA 100.06 APO |47,55 V2 34.784

RC 133.743 GL 23.67 GP 3.68 ZAL 82.41 ZAP 162.33 ET$ 10.52 ZAE 129.33 ET£ 177.12 ZAC 6/.63 ETC 164.69 CLP-162.Tl

PLANETOCENTRIC CONIC

C3 13.O3I VHL 3.6JO OLA |6.22 RAL 337.67 RAO 6567.3 VEL |/.594 PTH 2.03 VMP 5.835 0PA -I2.O4 RAP 329.I3 ECC 1.2143

LNCH AZMTH LNCH TIME L-I TIME INJ LAT ]NJ LONG INJ RT A$C INJ AZNTH INJ TIME PO CST T|M INJ 2 LA T |NJ 2 LONG

90.00 3 6 59 2646.93 -27.I8 70.75 J97.34 98._7 3 5I 5 2046.9 -25.75 62.37

90.00 J9 25 44 4231.00 1.04 J73,7/ /92.28 6J.70 20 36 15 363J.O -2.75 167.O8

I00.00 4 37 24 2355.35 -28,36 49.09 /97,13 9_,88 5 16 3_ 1755.4 -26.70 40.68

100.00 20 38 0 3997.$2 2.08 155.99 191.70 60.17 21 44 38 3397.8 -1.90 149.47

|IO.OO 6 5 45 2078.91 -31.42 27.3A 196.37 IO4,22 6 40 2A 1478.9 -29,14 JS.BT

|10.00 21 26 8 3847.02 4,7A 142.90 J90.04 56.1J 22 30 15 3247.0 ,26 136.68

OIFFER£NTIAL CCIRRECTIONS MI0-COUR$E EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

TOE ].8048 TRX .5464 TC3-6.O915 8AU /.0632 $GT 5325.7 9GR 387,0 SG3 277.3 ST 2880,4 SR 2|4.4 SS 949,0

ROE .J303 RRA -.J|27 Re3 .3723 FAU .04535 RRT -.36?$ RRF -.3905 RTF .9A48 CRT .9332 CRS -,8730 CST -.9893

FOE J,|5J2 FRA .9036 FC3-3.0J3J BSP J6938 SGB 5339.7 R23 .0446 R|3 -,9449 LSA 3036.4 MSA J52.6 5SA 19.5

8OE J.8095 6RA .5579 B(3 6.|029 FSP -93J $01 3327.6 $02 359.7 THA |78,46 ELI 2887.3 EL2 76.9 ALF 3,98

J552



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 2, 1965.66D

=

LAUNCH 0ATE NOV 30 1965

HELIOCENTRIC CONIC

RL 147,53 LAL .00

RP 106.94 LAP -2.83

RC 155.962 GL 23.42

PLAN[TO'CENTRIC CONIC

C3 13.559 VHL 3.66Z

LNCH AZMTM LNCN TIME

90,00 3 9 I6

90.00 19 44 36

100.00 A AO 25

100.00 20 56 9

]JO.OO 6 lO 14

]]0.00 2] 42 49

FLIGHT TIME |74.00 ARRIVAL 0ATE NAY 23 ]966

DISTANCE 505.9|5

LOL 67,56 VL 26.926 GAL .79 AZL 66.86 HCA 245.32 SMA |23,55 ECC .19453 INC 3,tJ62 VJ 30.199

LOP 3J_,B? VP 36.909 GAP 8.95 AZP 91.30 TAL 176.72 TAP 6Z.04 RCA 99.58 APO ]47,59 v8 34.76a

GP 3.48 ZAL 79,75 ZAP 165.41 ETS J0.76 ZAE ]Z9.J6 ETE 177.26 ZAC 65.72 ETC 164,94 CLP-163.??

OLA J7,08 RAL 540,32 RA0 6567,5 VEL I|,6]? PTH E.04 VHP

L-I TIME ]NJ LAT _NJ LONG _NJ RT ASC ]NJ AZNTH INJ TZNE

Z687.56 -27,54 75,65 200.99 96.86 3 54 4

4207.8J ,29 I72.42 I95,6Z 61.68 20 54 44

2393.46 -26.77 51.84 200.80 96.49 5 20 18

3976.95 J.37 154.84 195.01 60,i4 22 2 26

2IJ2.4I -31.95 29.81 200.10 102.85 6 45 27

3830.76 4.12 I42.04 |93,30 56,04 22 46 39

O[FFERENTZAL CORRECTIONS

rOE J,8965 TRA -6975 TC_-5.9347 BAU J.0777

ROE .1429 RRA -.1190 RC5 .3486 FAU ,04248

FOE ]-|359 FRA ,9447 FC3-2.712J BSP I7J93

BOE 1.9018 8RA .7074 8C5 5.9449 FSP -895

MIO-COURSE EXECUTION ACCURACY

SGT 5594.3 SGR 391.0 SG3 266.0

RR? -.525| RRF -.3469 RTF ,9448

$G8 5408.4 R23 ,0405 RI3 -.9449

SGJ 5595.B SG2 569.6 THA J78,64

LAUNCH OATE NOV 30 1965 FLIGHT TIME 176.00

5.996 OPk -II,54 RAP 331.23 ECC J.2231

PO CST TIN IN] 2 LAT IN] 2 LONG

2087,4 -_6.31 65.20

3607,8 -3,50 165.78

J795.5 -27.30 43,35

3376.9 -2,61 146.32

J5J2.4 -29.65 21,22

3230.B -.37 135.83

ORBIT 0[TERM_NATZC)N ACCURACY

ST 2975.3 SR 230.0 $S 947.2

CRT .9Z93 ORS -.6703 CST -.9901

LSA 3125.2 MSA I52.7 SSA I9.5

ELI 2981.0 EL2 84.7 ALF 4.1J

HELIOCENTRIC CONXC

RL 147.33 LAL ,00

RP 108,94 c4P -2.93

RC J58.J68 GL 23.I0

PLAN[TOC[NTRJC CONIC

C3 14.I74 VHL 3,76_

LNCH AZMTH LNCH TIME

90.dd 3 I_ 55
90.00 20 3 19

IO0.O0 4 43 46

IO0,O0 ZJ 14 8

IlO.OO 6 15 5

]IO.O0 2l 59 20

OIFFERENTIAL C_RRECTION$

TOE J.9894 TRA ,8603 TC3-5.7474 8AU 1.0908

ROE .I363 RRA -,]248 RC3 .3240 FAU .03978

FOE J-]196 FR4 .9860 FC3-2.4247 BSP J7421

BDE J.9935 8RA ,8695 BC3 5.7565 FSP -661

ARRIVAL DATE N4Y 25 1966

DISTANCE 3II.66J

LOL 67.58 VL 26.886 GAL 1.19 AZL 86.83 HCA 248.48 SNA 123.31 [CC .1975! ;NC 3.J500 VJ 30.199

LOP 3J6.04 VP 56,86J GAP 9.24.AZP 91.J6 TAL |75,I3 TAP 63.63 RCA 96,95 APO J47.66 V2 34.785

GP 3.30 ZAL 77.0_ ZAP 164.45 ET$ I1.06 ZAE 129,01ETE 177.39 ZAC 65,83 ETC 165.00 ELP-I64,80

DLA I7,88 RAL 345.00 RAO 6567.6 V[L |1,643 PTH 2.04 VHP 6,169 0PA -J0,99 RAP 333.33 ICE J.1333

L-I T|M[ INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIM JNJ 2 LAT INJ 2 LONG

2727,67 -27.83 76.56 204.75 95.45 3 57 23 2J27,7 -26,79 68.05

4186.9fi -.38 J71.25 199.06 61.69 2I I3 6 3566,9 -4.16 164,61

2431,4_ -19.I2 54.61 204.57 97.07 5 24 19 I831,4 -27.84 46.04

5958.45 .75 I53.65 /98.43 60,J2 22 ZO ? 3358.4 -3.23 147,30

2145.78 -52.45 32.29 205,94 I01,46 6 50 5I I545.8 -30,5I 23.60

3_16.85 3.59 I41.3I 196,66 5_,98 23 2 57 3216.8 -.90 135,IJ

MI0-COURSE EXECUTION ACCURACY ORBIT 0ETERNINAT]ON ACCURACY

SGT 5457,7 SGR 594.9 SG3 255.2 ST 3058.3 SR 245.3 SS 942.9

RRT -.2833 RRF -.3044 RTF .9448 CRT .9253 CRS -,8673 CST -,9908

5GB 5472.0 R23 .0370 RJ3 -.9448 LSA 3206.0 NSA J53.6 SSA J9.4

SGI 5458.9 SG2 378.6 ?HA I78,82 ELI 3066,8 EL2 92.8 ALF, A.25

LAUNCH DATE NOV 30 1965

HELIOCENTRIC CONIC

RL J47.53 LAL ,00

RP 108.94 LAP -3,02

RC 160.3_9 GL 22,7]

PLANETOCENTRrC CONIC

C3 14.895 VHL 5._56

LNCH A7MTH LNCN T_ME

90.00 5 14 56

_.CTO ZO zJ =9

100.00 4 47 32

lO0.O_ 21 3J 54

lID,DO 6 ZO L7

]10.00 ZZ J5 38

FLIGMT TIME Z?B,O0 JRRIV4L C4T[ MAY 21 1966

OISTANCE 517.386

LOL 61.58 VL 26.646 GAL 1.61 AZL 86.82 NCA 251,65 SNA 123.06 ECC ,20014 ]NC 3.1624 vz 30.199

LOP 3J9,20 VP 36,853 GAP 9,54 AZP 91,00 TAL 173.57 TAP 65.2I RE4 98.36 APO 147,?? V2 34.787

GP 5.14 ZAL 74.39 ZAP 165.46 ETS 11.44 Zk_ 128,89 ETE 177.50 ZAC 67.96 ErC 165,]6 CLP-165,BO

0LA 18.6Z R4L 345.69 RA0 6567,6 VEL JI,675 PTH 2.05 VHP

L-I TIME IN] LAT _NJ LONG JNJ RT A$C ]NJ AZNTH IN] T|ME

2767,75 -26,06 79.A7 206.56 93.98 4 ] 4

4J6B.61 -,96 170,23 202.60 61,70 Z] 31 17

2469.J2 -29.40 57,36 208.43 95,64 5 28 41

3942.46 ,20 152.93 20J.94 60,IJ 22 37 36

?178.96 -32.85 34,79 207.88 10O,03 6 56 36

3805.39 5.J6 J40,71 200.10 55.95 23 19 4

OIFrERENTIAL CORRECTioNS N]O-COURSE ExECUTioN ACCURACY

TOE Z.0813 TRA J.0323 TC3-5.5379 BAU J.IO37 SGT 55|6,4 SGR 3§8,5 SG3 244.8

RCE .1704 RRA -.I30J RC3 .2989 FAU .03710 RRT -.2426 RRF -.2631RTF ,9450

FOE I.lOJ9 FRA 1.0242 FC3-2.1576 8SP I766I SG8 5550.8 R23 .0538 R13 -,945!

BO£ 2.0883 _RA 1.0405 8C3 5.5460 FSP -850 5GI 5517,3 SG2 386.5 THA I78.99

LAUNCH OATE NOV 30 ]965 FL|GHT TIME lSO,O0

HELJO_ENTRIC CONIC O]$TANC_ 5_5.086

RL 147.53 LAL ,00 LOL 67,58 VL 26,806 GAL Z.05 AZL 86.79 HC_ 254,8J SMA

RP ]08.93 LAP -3.lO LOP 322.37 VP 36.826 GAP 9.85 AZP 90.84 TAL 174,98 TAP

RC 162,_36 GL 22,#7 GP 2.99 ZAL 71.75 ZAP 166.45 ET5 11.89 ZAE J28,78 ETE

PLANE TOCENTRIC CONIC

C3 15.706 VHL 3.963 OLA J9.3J RAL 348.39 RAO 6567.6 VEL Jl.709 PTH _,06 VHP

LNCH AZMTH LNCH T_ME L-I TIN[ IN] LAT IN] LONG _NJ RT A$C IN] AZNTH ;NJ TIME

90.00 3 18 ]8 2807.46 -ZB.2I 82.37 Z]2,47 92.54 4 5 5

90.00 20 39 58 4152.99 -1.48 I69.36 206,2I 61,72 ?1 49 IJ

100.00 4 51 38 2506.49 -19.62 60.13 212,37 94.20 5 35 24

J00.00 2J 49 19 5929,22 -,24 15Z.2Z 205.53 60,IJ Z2 54 46

JJO,O0 6 25 48 22JI,88 -53.2J 57.29 211.90 98.60 ? 2 40

110.00 2Z 31 38 3796.59 2.82 140.25 203.61 55.92 23 34 55

OJFFERENT|JL CORRECTioNS MI0-CO_JR$[ EXECUTION ACCURACY

TOE 2.1743 TRA 1.2]60 TC3-5.3050 BAU 1.1154 SGT 5570.8 SGR 401.7 SG3 234.9

RCE .J854 RRA -,1346 RC5 ,_736 FAU .0346_ RRT -.2025 RRF -,2223 RTF ,9454

FOE 1.0850 FRA 1.0618 FC3-I.9083 BSP 17877 SGB 5585.3 R25 .0306 RI3 -.9455

BOE ?,1824 BRA 1,2_35 8C3 5.3]20 FSP -799 SGJ 557].4 SG2 393.4 THA 179.16

6.346 0PA -10.40 RAP 335.45 ECC 1,2450

PO CSr TIN IN] _ L4T IN] 2 LONG

2167.7 -27.21 70.91

3568.6 -4.75 163.59

J969.1 -26.31 _9.74

3342.5 -3,77 146.42

]5?9,0 -3J.12 25.99

3205,4 -].34 134._I

ORBIT C[TERN_NATION ACCURACY

ST 3J3J,4 SR 260.5 55 935.7

CRT .9716 ORS o.6648 C$T -.99J5

LSA 3274.9 MSA 154.9 SGA 19,!

ELI 3J40.6 EL? I00.B ALF 4.39

ARRIVAL DATE NAY 79 1966

122,82 £CC ,Z0423 INC 3.2136 Vl 30,199

66.?9 RCA 97.74 APO J47.90 v2 34.?89

177.61 ZAC 70.1] ETC 165.32 CLP-166.??

6.5310PA -9.76 RAP 337.57 £CC 1.2585

PO C$T TIN IN] ? LAT fNJ ? LONG

2?07.3 -2?.56 73.76

3533.0 -5.?5 162,7J

1906.5 -?P.72 51.45

3329.2 -4.Z2 143.69

|61J.9 -31.67 26,40

3]96.6 -].67 J34.05

C_BIT OET[RNINA T|_N ACCURAC_

ST 5]95.6 SR ??5.2 $S 927.4

(RT ,918J CR$ -.86?4 CST -.99ZJ

LGA 3335.J NSA 156._ SGA 16._

EL! 3205.6 EL? |0P.T JLF 4.53

]553



JPL TM 33-99 EARTH--VENUS TRAJECTORIES _ VOL 2 1965-66,

L

LAUNCH CITE NOV 30 1965 FLIGHT TIME |_2,00 ARR]VAL CAT[ NAY 31 J966

1ZZ.58 ECC .20601 JNC 3.2439 v] 30.199

68.56 RCA 97.08 APO J48.08 vE 34.792

177.71 ZAC 72.28 ETC 165.47 CLP-|67.7]

NELZOCENrR|( CONZC C[5TANCE 528,760

RL 147.53 LAL ,00 LOL 67.58 VL 26,767 GAL 2,50 AZL 86.76 NCA 257,97 SMA

RP |08.92 LAP -3.J7 LOP 325.53 VP 36,800 GAP I0,18 AZP 90.68 TAL 170.39 TAP

RE |64.699 GL 21.77 GP 2.86 2AL 69.14 ZAP 167.41 £TS 12.42 ZAE 128.70 [T[

PLANETOCENTRZC CONIC

C3 16.649 VHL 4.080 CLA 19,94 RAL 35J.08 RA0 6567.7 VEL 11.749 PTH Z,07 VHP 6.725 DPA -9.09 RIP 339.70 ECC 1,2740

LNCH &ZNTH LNCH T[NE L-I TIME |NJ LA7 IN| LONG IN| RT A$C IN| AZMTN IN| TIME

90.00 3 ZZ ! 2846,75 -28.30 85.24 ZI6.44 91.10 4 9 28

90,00 80 57 42 4140.30 -|.89 168.65 209.90 6J,74 22 6 43

JO0,O0 4 56 6 2543,41 -29.78 62.87 216,38 92.17 5 38 29

100.00 Z? 8 19 3918.87 -.60 JflI_66 2O�.IB 60.11 25 IJ 3_

440.00 6 31 38 2244.48 -33.5Z 39.78 216.00 97,i5 7 9 3

410.OO 22 47 16 3790.56 Z.59 J39.94 207.19 55.90 23 50 26

OIFr£RENTIAL CORRECf/ONS MIO-CO(JR$E EX£CUTION ACCURACY

TOE 2.Z713 TRA 1,4146 TC3-5.044| BAU 1.124! SGT 5619,7 SGR 404.5 SG3 225,6

ROE .2043 RRA -.1384 RC3 ,2480 FAU .05211 RRT -.I622 RRF -.|808 RTF .9456

roe 1.0704 rRA 1.JOO6 FC3-1.6700 BSP 18007 SG8 5654._ R23 .0270 RI3 -.9457

BOE 2.2802 8RA 1.4213 B¢3 5.0302 FSP -766 SG1 _620.I $G2 399.! THA I79.33

PO C$T TIM |NJ 2 LAT IN| 2 LONG

2246.7 -27.84 76.60

3540.3 -5.65 161.99

]943,4 -29,07 54.J3

33J8.9 -A.57 J_3.J?

1644.5 -32,47 30,BJ

3190,6 -1.90 433.74

ORBIT OET£RNINATION ACCURACY

ST 3264.J SR 289,4 $5 9|9,5

CRT ,91,46 CRS -.8602 C$T -.99_6

LSA 3390.1 HSA 159.l SSA IB.4

£L4 3264.9 £L2 116.7 ALF 4.66

LAUNCH 0ATE NOV 30 I965 FLIGHT TIME 184.00 ARRIVAL OATE JUN Z 1966

NELI_ENTRIC C(_iIC

RL 147,_3 LAL .OO

RP 108.91 LAP -3.23

RE 166.847 GL 2J.Z2

PLANE T_ENTRIC CON|C

C3 17.731 VHL 4.21J

LN(H AZHTH LNCH TIME

90.00 3 26 8

90.00 21 14 55

lOO.00 30 5_

400,00 22 22 49

140.00 6 37 47

I10.00 23 _ 26

DIFFERENTIAL C(_'RECTJON$

TOE 2.3652 TRA 1.6216 TC3-4,7764 BAU 1,1354

ROE .2481RRA -.1412 RC3 ._ FAU .02984

FOE 1.0539 FRA 1.1363 F(3-I.4570 BSP IBm09

BeE 2.3752 BRA 1.6278 BC3 4.7916 FSP -739

01STANCE 534.404

LOt. 67.58 VL 26.727 GAL 2.98 AZL 86.73 HCA 261.13 SMA 122.54 ECC .ZIAIO INC 3.2755 VJ 30.t99

LOP 528.70 VP 36.775 GAP ]0.52 AZP 90,50 TAL 168.79 TAP 69.92 RC* 96,39 kPO 148,29 v2 34.796

GP _.74 ZAL 66.58 ZAP J68,_4 £TS 15,06 ZAE I28.62 ETE I77.B0 ZkC 74.46 ETC 163.62 CLP-J6_,67

OLA 20.51 RAL 535.?_ RAO 6567.7 VEL 11.795 PTH 2.09 VHP 6.929 0PA -8.38 RAP 341.84 ECC 1.2918

L-f T3NE ]NJ LAT INJ LONG JNJ RT ASC ]NJ hZHTH INJ TfME PO CST TIN ]NJ _ LAT INJ 2 LONG

2883.A0 -28.32 8_.07 220.A6 89.68 4 14 13 2Z85.4 -28,06 ?9.44

4150.72 -2.E0 I68.12 _13.64 61.76 2_ 23 45 3530.7 -5.96 J61,45

2_79.77 -29.86 6_._7 220.44 91.35 9 43 5_ 1979.8 -29.36 56,80

3911,58 -.84 I5J.26 212.88 60.J2 23 28 0 33J|.6 -4.8J |44,72

2276.71 -35.76 42,27 220,16 93.70 7 I5 44 |676.7 -32.6| 33.22

3T87.4! Z.47 159,77 2|0.8| 55.90 24 5 33 5187.4 -2.02 1_5.57

MI0-COURSE _XECUTION ACCURACY ORBIT 0ETERH_NAfION ACCURACY

SGT _664.6 SGR 406.8 $-G3 216.6 ST 3297.| SR 303.2 SS 908.5

RR7 -,I_50 RRF -.J406 RTF .9462 CRT .9114 CR$ -.8584 CST -.9932

5GB 5679.J R25 .02_8 RI3 -.9462 LSA 3429.6 NSA 161.7 SSA 18.0

5G! 5664.8 SG_ 405.7 THA J79.49 ELI 3308.7 EL2 124.4 ALF 4.80

L_UNCN 0_TE NOV 30 4965 FL]GHT TIME 186.00 ARRIVAL GATE JUN 4 4966

HEL|OCENTR|C CONIC 0ISTANCE 540.0|_

RL 447.53 LAL .00 LOL 67.58 VL 26,688 GAL 3.48 AZL 86.7_ H_

RP L!O_.B 9 LAP -3._9 LOP 331.87 VP 36.7_1 GAP 10.88 AZP 90.33 TAL

RE 468,980 GL 20.63 GP 2.64 ZAL 64.06 ZAP 169,26 ET5 13.83 ZAE

PLANETOCENTR|C CONIC

C3 48.970 VHL 4.355 0LA 24.02 RAL 356.40 RA0 6_67.8 VEL IJ.84T PTH

LNCH AZNTH LNCN T|NE L-I T|N[ [NJ LAT IN| LONG IN| RT A$C IN| AZMTH |NJ T_M[

_0.00 3 ]0 37 2923.33 -28.27 90,84 2_4.5! 88.29 4 |9 21

90,00 24 31 30 4]24.4J -Z,40 167,76 ZIT.AI 6|,78 22 40 J4

400.00 5 6 6 2615.48 -29,89 68,22 224.54 8,9.96 5 49 Al

400.00 22 38 43 3907,49 -.98 |5|.03 216.6_ 60.IZ 23 43 50

4]0.00 6 44 |3 250_.5J -33.95 44.73 224,37 94.23 7 2_ 41

110.OO 23 17 3 3787.23 2.46 139.77 2|4.48 55.89 24 20 12

O]FFERENTIAL C_RECTION$ NI0-COURSE EXECUTION ACCURACY

TOE 2.4592 TRA |.SAJ4 TC3-4.4964 BAU 1.|414 SGT 5704.4 SGR 408,6 SG3 208.0

ROE .2380 RRA -,J430 Re3 .|985 FAU .02765 RRT -.0840 RRF -.|007 RTF .9469

FOE 4.0373 FR4 1.1715 FC3-l.261B BsP 1839_ SGB 5719.0 R23 .0208 R13 -.9A69

802 2.470_ BRA 1.8469 BC3 4.5008 FSP -715 SGI 3704.5 SG2 407.1 THA 179.65

264o30 S_A 122.J| £CC .2|65A INC 3,3027 v4 50.499

J67.I9 TAP 71,49 RCA 95.67 APO 14B.55 v2 34.600

i28,56 ETE 477,69 ZAC 76.66 ETC 165.76 CLP-469.59

2.10 VHP 7,143 DPA -7.64 RAP 343.97 ECC 4.3422

PO CST TIM INJ 2 LAT [NJ ? LONG

2_25.3 -28.Z} 82.4_

3_4,4 -6.16 161.40

20|5.5 -29,58 59.43

3307.5 -A.95 144.49

1708.5 -3_,99 35,63

3187.2 -2.03 J33,56

ORBIT DETERNINATION ACCURACY

ST 3329.5 SR 316.4 $S 896.3

CRT ,90_3 CRS -.8568 CST -.9937

LSA 3A58.6 NSA 16A.T SS_ 47.5

£L1 3341.9 EL2 131.8 ALF 4.94

LAUNCH 04TE NOV 30 1965 FLIGHT TIME 188.00 ARRIVAL CATE JUN 6 4966

H£LIO(£NTR?( CONIC

RL 447.53 LAL .00 LOL 67.58 VL

RP -108.88 LAP -3.33 LOP 335,0A VP

RE 171.096 GL 20.0| GP 2._4. 2AL

PLANETOCENTRJC CONIC

C3 20.386 VHL 4._|5

LNCH AZNTH LNCH TIME

90.00 3 35 3J

90.00 ?l 47 23

400.00 5 11 38

I00.00 22 _3 57

4J0,00 8 50 55

1]0.00 25 3| 9

DIffeRENTIAL COPR[CTJON$

TOE 2.3_36 7RA 2.0748 TC3-4.208_ BAU 2,1479

ROE .2549 RRA -,1437 RC3 .|749 FAU .02556

FOE 1,0218 FR4 1.207I FC3-I.08_2 BSP 18557

BOE 2.3663 BRA 2.0?98 BC5 4.71|9 FSP -686

OISTANCE _A_,590

26.649 G_L 4.0I AZL 66.67 HCA 267.46 SMA 121.87 ECC .2213S INC 3.3313 vl 30.499

36.728 GAP l].25 AZP 90.|5 TAL J65.59 TAP 73,05 RCA 9A.90 _PO 1A8.85 v2 34.805

61.60 ZAP 170,|7 ETS |4.74 ZA£ 128.50 ETE |77.97 2AC 78,87 ETC 165.89 CLP-470.SO

DLA 2|,46 RAL 359.00 RAD 6567.8 VEL 1|.907 PTH 2.12 VHP 7.370 OPA -6.86 RAP 346.44 LEE 4.3355

L-I TIME INJ LAT INJ LONG INJ RT A$C JNJ AZNTH INJ TIME PO CST TIN INJ _ EAT INJ Z LONG

2960.A0 -28.J6 93.55 228.60 86.94 4 2A 5| 2360.4 -28,29 BA.88

4|21.52 -2.49 167.60 221.22 61,78 22 56 4 3524,5 -6.25 160.93

2630.43 -29.86 70,82 228.68 88.39 5 53 49 2050.4 -29.7A 62.02

3906.7J -1.01 150.99 220.40 60.12 23 59 3 3306,7 -4.98 144.45

2339.83 -34.08 47.|7 228.6_ 9_.8| 7 Z9 55 1739,8 -33.32 38.01

3790.07 2,5? 139.9| 2J8,J6 55.90 24 34 19 3J90.4 -4.92 133.7|

NZ0-COURSE [X£CUT]ON ACCURACY ORBIT DETERM|NATION ACCUR4CY

SGT 57_9,8 SG_ 409.8 $G5 J99.9 87 3351._ SR 32_.8 $S _3.7

RRT -.04_ RRF -.061| RTF ,94?? CRT .9034 CRS -,8532 CST -,9941

SG_ 5754.4 R_3 ,0180 RJ3 -.9477 LSA 3A77,7 MS_ 46?.9 SSA 17,0

SGI 5759.8 SG_ 409.4 THA 179.81 CL4 3365.0 £L_ 139.1 ALr 5.OH

|554



JPL TM 33-99 EARTH--VENUS TRAJECTORIES i VOL 2 1965-661

LAUNCH DATE NOV 30 Z_5 FLIGHT TIME 190.00 ARRIVAL CATE JUN 8 X966

HELIOCENTRIC CONIC D[gTANCE §5|.12]

RL 147.53 LAL .00 LOL 67.58 VL 26.6ZJ GAL 4.57 AZL B6.64 HCA 270.63 SMA IZl.64 ECC .22657 |NC 3.3601 Vl 30.I99

RP J08,86 LAP -3.36 LOP 338.21 VP 36.70§ GAP JI.64 AZP 69.96 TAL 164,00 TAP 74.62 RCA 94.08 APO J49.Z| VZ 34,8I|

RC I73.196 GL I9,36 GP 2,46 ZAL 39.20 ZAP J71.06 ETS 15,63 ZAE 128,45 E7E J7S,05 ZAC 8|.09 ETC I66.01 CLP-|71.40

PL&NETOCENTRIC CONIC

C3 ?2.006 VHL 4.691 CLA ?|.83 RAL 1.55 RAG 6567.9 VEL 11.974 PTH 2,13 VHP 7,609 DPA -6.07 RAP 348.25 £CC 1.3622

LNCH AZNTH LNCH TIME L-I TIME INJ LAT JNJ LONG |NJ RT ASC INJ A2MTH JNJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

90.00 3 40 47 2996.52 -2B.01 96.|B 232.71 65,63 A 30 44 2396.5 -2B.SZ BT.S3

90.00 22 2 29 4122.15 -2.47 167,6A 225.05 61.76 23 11 11 3522.2 -6.73 J60,97

JO0,O0 5 17 3J 2684.6l -29.78 73.36 232.83 87.26 6 2 16 2084.6 -29.84 6A.35

lO0.O0 13 S 26 3909.30 -.92 151.13 224.lB 60.12 24 13 35 3309.3 -4.89 ]44.39

IJO.O0 6 57 52 2370,70 -34.16 49.58 232.89 91.39 7 37 22 |770.7 -33,59 40.38

IJO.OO 23 44 35 3795,97 2,80 140.22 22J.86 55,92 24 47 51 3196,0 -I.70 |34.02

DIFFERENTIAL CORRECTIONS N|D-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 2.6319 TRA 2.32_6 TC3-_.9092 _AU 1.1_09 SGT 5771.3 SGR 410.5 SG3 192,Z ST 3368.4 5R 340,3 SS 872.I

ROE .2747 RRA -.143I RC3 .|5Z4 FAU .02_46 RRT -.0060 RRF -.0207 RTF .9485 CRT °9023 CRS -.8540 CST -.9946

FOE 1.0086 FRA 1.2443 FC3 -.9228 BSP 18630 SGB 5785.9 R23 .0150 RJ3 -.9485 LSA 3491.9 MSA 171.2 SSA J6.5

BOE 2.666! 8RA 2.3300 8C3 3.9121 FSP -658 SGJ 5771.3 SG2 410,5 TMA I79.98 £L1 3382.4 EL2 146.0 ALF 5.22

LAUNCH DATE NOV 30 1965 FLIGHT TIME J92.00 ARRIVAL DATE JUN 10 J966

HELIOCENTRIC CONIC

RL I47.53 LAL .00

RP 108.84 LAP -3.38

RC I75.278 Gc 18.68

PLANETOCENTRIC CONIC

C3 23.856 VHL 4.884 8LA 22.18 RAL

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

90.00 3 46 28 3031.38 -27.80

90.00 22 16 44 4J26,39 -2.34

1OO.OO 5 23 45 2717.90 -29.64

JO0.O0 23 22 8 3915.31 -.72

110.OO 7 5 _ 2401.06 -34.1_

IIO,OO O J |? 380A.92 3.I4

OIFF£R_NTIAL CCRR_CTIONS

TOE 2.7473 TRA 2._877 TC3-3,6162 _AU 1,1541

ROE .2935 RRA -.J4J| RC3 .1314 FAU .02J54

FOE .9943 FRA 1.2796 FC3 -.7816 BSP l_781

BO£ 2.7631 8RA 2._915 _C3 3.6185 FSP -63A

DISTANCE 356.610

COL 67.58 VL 26.573 GAL 5.15 AZL 86.6I HCA 273.79 SNA 121.42 ECC .23225 INC 3.3888 Vl 30.199

LOP 3A1.38 VP 36.683 GAP 12.06 AZP 89.78 TAL J62.4J TAP 76.20 RCA 93.22 APO 149.6Z v2 34.817

GP 2.38 ZAL 56°8? ZAP 171.93 ETS 17.17 ZAE 128.41 ETE 178,13 ZAC 83.32 ETC 166,11 CLP-I?_.29

4.05 RAO 6568.0 VEL I2.051 PTH 2.15 VHP 7.864 OPA -3.25 RAP 330.38 ECC 1.3926

IN| LONG JNJ RT ASC _NJ AZNTH IN| TIN_ PO CST TIN IN| 2 LAT |NJ Z LONG

98.72 236.82 84.37 4 37 O 243l;6 -28.29 90.09

167.87 228.87 61.77 23 25 3l 3flA_,A -6.09 161.21

75.82 237.00 85.97 6 9 3 2117.9 -29.89 67,03

151.46 227.97 60.I2 ZA 27 24 3315,3 -4.69 144.92

51.95 237.I9 89.99 7 45 3 ,180J.I -33.8I 42.72

140.69 223.57 55.9A l 4 A2 320A.9 -1.33 134,48

HID-COURSE EXECUTION ACCURACY ORBIT 0_TERMINATZON ACCURACY

SGT 5797.A SGR 410.6 8G3 18A.7 ST 337J.I SR 350.8 S$ 8_8.8

RRT .0327 RRF .0188 RTF .9496 CRT .8997 CR8 -.8529 CST -.9950

SG8 58J2.0 R23 -.0124 RI3 .9496 LSA 3492.1MSA 174.4 8SA I6.O

SGI 5297,4 SG_ 410.4 THA ,13 £LJ 338_.9 EL2 152.4 ALF 5.36

LAUNCH 0ATE NOV 30 1965 FLIGMT TIME 194.00 ARRIV4L DATE JUN 12 1966

HELIOCENTRIC CONIC

RL 147.53 LAL ._8

RP |08,8Z LAP -3,39

RE 177.34! GL 17.99

PLANETOCENTRIC CONIC

C3 25,972 VHL 3.096

LNCH AZNTH LNCH TIME

90.00 3 32 32

9O.00 ?? 30 5

100.00 3 30 18

IOO.OO 23 35 0

lID,GO 7 12 23

IIO.O0 O J3 20

OIFFERENTIAL CC_'RCCTJONS

TOE 2.8439 TRA 2.8658 TC3-3.3246 _AU 1.1550

ROE ,3J7Z RRA -.1376 RE3 ,1119 FAU .01969

rOE .9809 FRA 1.3156 FC3 -.6565 BSP 18912

BOE Z.8615 8RA E.8691 BC3 _.3265 FSP -612

DISTANCE 562.045

LOL 67.58 VL 26.535 GAL 5,77 AZL 86.58 HCA

LOP 344.55 VP 36,663 GAP IZ.51 AZP 89.59 TAL

GP 2,30 ZAL 54,60 ZAP 172.79 ETS 18.84 ZAE

276.96 SMA 121.20 ECC .23843 INC 3.4176 vI 30.I99

160.83 TIP 77.79 RCJ 92.30 APO 150.09 v2 34.824

]28.37 ETE 178,_0 ZAC 85.55 ETC 166.20 CLP-173.|?

CLA 22.45 RAL 6.49 RAG 6568.1 VEL 12.139 PTH 2.18 VHP 8.136 CPA -4.4| RAP 352.51 ECC 1.4274

L-Z TIME INJ L_T INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 L4T INJ 2 LONG

3065.52 -27,55 101.17 240.94 83.17 4 43 38 2465.5 _ -28.2I 92.57

4134.29 -2,08 168.32 132.69 61,75 23 38 39 3534.3 -5.84 161,65

2750.29 -29.47 78.21 241.L7 84,72 6 16 9 2150.3 -29,88 69.43

3924.75 -,40 15J,98 231.76 60,11 24 40 25 3324.8 -4.37 145,43

2430.92 -34.16 54.28 241.49 88.61 ? 52 54 1830.9 -33.97 45.04

3816.89 3.59 J4J.3_ 229.27 55,98 ! 16 57 3216,9 -.90 133,11

H/O-COURSE EXECUTION ACCURACY ORBIT _ETERMJNAT|ON ACCURACY

SGT 5818.8 SGR 410.? SG3 177.6 ST 3365.5 SR 360.2 SS 845.6

RRT .0714 RRF .0583 RTF .9508 CRT .897l CRS -.8519 CST -.9954

SGB 5833,2 R_3 -.0100 R13 .9SOB LSA 3A84.2 MSA ITT,6 SSA 15.5

SG! 5818.9 SG2 409.1 THA ,29 ELI 3381.O EL? I_B.A ALF 3.30

LAUNCH 0ATE NOV 30 J965 FLIGHT TIN? 196.00 ARRIVAL _ATE JUN 14 1966

HELIOCENTRIC CONIC

RL 147.53 LAL .00

RP 108.79 LAP -3.39

RC 179.385 GL I7._8

PLAN_ TO(ENTRIC CONIC

C3 Z8.393 VHL 5.328 OLA

LNCH AZMTH LNCH TIME L-Z TIME

90.00 3 _8 39 3098.29

90.00 22 42 29 41A_,83

100.00 5 37 10 2781,75

IO0.O0 23 47 0 3937.60

JIG.DO ? 19 55 2460.28

I10.OO 0 24 40 3831.83

DIFFERENTIAL CORRECTIONS

TOE Zo94J6 TRA 3.1611 TC3-3,O373 BAU 1.J_35

RD£ ,3399 RRA -.1324 RC3 .0940 FAU .01792

FDE .9683 FRA 1.3326 FC3 -.3463 BSP 19028

8OE 2.96J2 BRA 3.1639 8C3 3.0388 FSP -589

DISTANCE 567.419

LOL 67.58 VL 26.497 GAL 6.43 AZL 86,53 HCA 280.13 SMA 120.9B ECC .24517 ZNC 3.4471 Vl 30.199

LOP 347.73 VP 36.643 GAP 12.98 AZP 89.39 TAL 159.26 TAP 79.39 RCA 91.32 APO |50.64 V2 34.832

GP 2.24 ?AL 52.42 ZAP _73.65 £TS 20.96 ZA£ 128.32 ETE J78.27 ZAC 87.78 ETC 166.27 CLP-174.O5

22.67 RAL 6.85 RAG 6568.J VEL |2.238 PTH Z.20 VHP 8.426 OPA -3,55 RAP 354.64 £CC 1.4673

INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TZN ]NJ 2 LAT INJ ? LONG

-27.26 103.53 245,05 82.02 4 50 38 2498.3 -28.08 94.96

-l.?l 168.96 236.A9 61,73 23 51 35 3545.8 -5.48 162.30

-29,25 80.53 245.33 83.52 6 23 32 2181,7 -29.83 71.Tf

.04 152,68 233.52 60.11 24 52 37 3337.6 -3.94 146.16

-34.09 56,57 245.?9 87.25 8 0 55 1868,3 -34.09 47.3?

4.16 142.10 232d95 56.04 I 28 32 3231.8 -.3? J33.89

MZD-COURSE EXECUTION ACCURACY ORBIT O[TERNINATION ACCURACY

5GT 5835.3 _GR 409.2 SG3 170.8 ST 335J.9 SR 368.4 $5 837.8

RRT .IJ03 RRF ,09?8 RTF .9523 CRT .8945 ORS -.85JI C$T -.9939

SSB 5849.? R23 -.00?8 Rl3 .9522 LSA 3468.7 M$A 180.6 $$A |5.0

SGI 5835.5 8G2 406.7 THA .45 _L1 3368,1 [12 J63.9 ALF- 5.63

1555



JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL. 2, 1965-66 J

LAUNCH GATE NOV 30 1965 FLIGHT T]ME 198.00 &RR|VAL _ATE JUN 16 1966

HELIOCENTRIC CON re

RL ]47.53 LAL .00

Rp 108.77 LAP -3.38

RC J8].409 GL |6.57

PLANETOCENTR[C CONIC

C3 3],168 VHL 5,583

LNCH AZNTH LNCH TINE

90,00 4 _ 46

90.00 22 53 53

]00.00 3 44 IB

I00.00 0 2 2

110.00 7 ?? 35

110,O0 0 33 15

0|STANCE 572.723

LOL 67.58 VL 26.460 GAL 7,12 AZL 86,52 HC4 283.30 IM* 120.76 ECC .25252 INC 3.4771 v| 3D,199

LOP 350.90 VP 36,624 GAP 13,49 AZP 99,20 TAL |57,71 TAP 81.01 RCk 90.27 APO 151.25 V2 34,940

GP 2.19 Z4L 50.32 ZAP _74,49 ETS 23.74 ThE 128,29 ETE 178.34 ZAC 90.02 ETC 166.33 CLP-174.93

0LA 22.B4 RAL 11,14 RA0 6568.2 VEL 12,35| PTH 2,23 VHP P.73B DPA -2.6B

L-| T/N[ IN] LiT IN] LONG /NJ R7 ASC /NJ AZM7H ZNJ TJHE PO C$T TIM

3J29.86 -26.94 |05,76 249.14 80,93 4 57 58 2529,9

4160.98 -I.Z2 169.81 240.27 61.71 Z4 3 16 3561,0

2912.28 -28.99 82.76 249,49 82,37 6 31 10 2212.3

3953.79 .59 153.57 239,26 60.11 1 7 56 3353.8

_489.17 -33,97 58.82 250,08 85.93 8 9 4 1889._

3849,66 _.84 143,04 236.62 56.12 J 39 25 3249.7

DIFFERENTIAL CORRECTIONS

TOE 3,O4_2 TRA 3.4785 TC3-2.7523 BAU 1,1473

ROE ,3634 RRA -.1254 RC3 ,0779 FAU .01613

FOE ,9591 FRA 1.3923 FC3 -.448| BSP 19044

BDE 3,0668 9RA 3,4808 BC3 2,75_4 FIP -565

NIO-COURSE EXECUTION ACCURACY

SGT 5849.4 SGR 407.7 SG3 164.5

RRT ,1499 RRF ,1380 RTF ,9538

SGB 5863,6 R2_ -,0057 R13 .9538

SGl 5649,8 SG2 403,0 THA .60

R4P 336.76 ECC 1.5129

IN] 2 LAT ?NJ 2 LONG

-27.92 97.Z5

-4.99 ]63.]6

-29.74 74,04

-3.39 147.05

-34.16 49.58

• 36 136.8Z

ORBIT 0ETERMJNATION ACCURACY

ST 3335,6 IR 375,3 IS 822,0

CRT .89_0 ORS -,8506 CST -.9963

LSA 3450,9 NS4 183.3 SSA 14.5

ELl _52.4 EL2 |68.8 ALF 5.73

LAUNCN DATE NOV 30 1965 FLIGH7 TIME 200,00 ARRIVAL DATE JUN 18 1966

HELIOCENTRIC CONIC

RL J47,53 LAL ;0_

RP I08,74 LAP -3,36

RC 18_.413 GL |5.86

PL4NETOCENTRIC CONIC

C3 34,334 VHL 5.861

LNCH AZMTH LNCH TIN[

90.00 4 12 58

90.00 23 4 _I

JOO,OO 5 51 4J

lO0.O0 0 1_ 15

210.00 7 35 21

JiO,OO 0 45 5

O|STANCE 577,947

LOL 67,58 VL 26,424 GAL 7,86 AZL 86,49 HCA 296,47 SNA 120,55 ECC ,26056

LOP J54.08 VP 36,606 GAP 14,04 AZP 89.00 rAL 156.i9 rAP 82.66 RCA 89.14

GP 2.12 ZAL 4p.29 ZAP 175.31 ET$ 27.52 ZA£ 128.23 ET£ 178.4! ZAC 92,25

DLA 22,95 RAL 13.34 RAO 6368,4 VEL 12,479 PTH 2.26 VHP 9,074 OPA -I,BO

L-| TINE INJ LAT ]NJ LONG INJ RT ASC _NJ AZNTH ]NJ T|N[ PO CST T_N

_160,Z0 -26.60 107.94 233,22 79.91 fi 5 38 2560.2

4179.68 -,62 170,85 244,01 61.69 24 14 I 3579_7

284J.B7 -2B,TD _4.9J 253.61 8J.27 6 39 3 2241.9

3973.24 1.25 154.64 242.97 60.13 I 18 28 3373.2

2517.39 -33.81 61,02 254,35 84.63 8 17 16 1917.6

3870,Z8 5,62 144.12 240,23 56.23 1 49 35 3270,3

DIFFERENTIAL CORRECTIONS

702 3.1467 7RA 3.8JI8 7C_-2.4821BAU 1.1403

ROE ,_878 RRA -.|16S RC3 ,0636 FAU ,01451

FOE .9489 FRA 1.4316 re3 -,3636 BSP 19153

BDE 3.1705 BRA 3.8136 Be3 2.4829 rSP -543

NIO-COUR$E EXECU71ON ACCURACY

SG7 5856.8 SG# 40_,6 5¢3 158.2

RRT ,1890 RRF .1774 RTF ,9557

SGB 5_70,9 R23 -.0041 R13 ,95fl6

5G1 3857.3 SG2 398,3 THA ,75

[NC 3.5078 Vl 30.199

APO 151.96 V2 34.849

£TC 166.37 CLP-|75.B]

RAP 338.87 ECC 1.3654

IN] 2 LAT IN] 2 LONG

-27.72 99.43

-4.40 164.21

-29.61 76.23

-2.73 14P.12

-34.18 3i.80

1,15 ]37,89

(_BZT 0_TERN_NATION ACCURACY

ST 3308,1 $R 360,9 SS 810.4

CRT ,B993 ORS -,BSOI C$T -.9966

LSA 3422,1NSA 195.7 SSA J=.O

ELI 3325,4 EL2 173.1 4LF 5.66

LAUNCH OATE NOV 30 1965 FLIGHT T|N£ 202,00 ARRIVkL 0ATE JUN ZD ]966

NELZOCENTR]C CONIC

RL 147.53 LAL ,00 LOL 67.58 VL

Rp IO8.7J LAP -3,33 LOP 357.26 VP

RE 185.395 GL J5.14 GP 2,07 Z&L

PLANETOCENTRIC CONIC

C3 3B.OZZ VHL 6.166

LNCH ATNTN LNCH T|ME

90.00 4 20 26

90.00 23 13 48

100.00 5 59 18

]00.00 0 2J 33

]10.00 7 43 11

110.00 0 54 9

OIFFERENT|AL CORRECTIONS

TOE 3.2323 TRA 4.1675 TC3-_.2213 BAU 1,1294

ROE .4129 RRA -.I054 RC3 ,0510 FAU ,0129|

FD_ .9408 FRA 1.4732 F(3 -,2940 eIP 19231

BOE 3.2786 6R4 4.J688 BC3 2.2_19 FSP -525

0IST4NCE 583.075

26,367 GAL 6.66 AZL 86.46 HCA 289.64 INA 120.34 ECC .26937 INC 3.5396 Vl 30.J99

36,589 GAP 14.63 AZP _B,6J TAL 154.69 TAP 84.33 RC_ B7.92 APO 152,75 V2 34.B5e

46.35 ZAP 176.J1 ET5 32.92 ZkE 129.17 ETE 178.48 Z_C 94,47 ETC 166.38 CLP-]?6.?O

OLA 23,02.R_L 15,46 RA0 6569,5 VEL 12,625 PTN 2,29 VHP 9,437 0PA -.91 RAP ,97 ICE 1,6257

L-J T_ME IN] LAT IN] LONG IN] RT A$C IN] AZNTH IN] TIN_ PO C6T T|N ]NJ 2 L4T IN] Z LONG

3189.33 -26,23 109.99 257,26 78.94 5 13 35 2589,3 -27.49 10].55

4201.90 ,10 172,08 24?,70 61,68 24 23 50 3601,8 -3.69 J65.45

2870.55 -28.39 86.99 237,71 80,23 6 47 8 2270.5 -29,45 T_.34

3993,82 2.01 155.88 246.63 60.17 ] 28 8 3395.8 -1.97 149.36

2543,56 -33,61 63,JB 258,59 83,37 B 25 36 1945.6 -34.J6 53.9_

3893.57 6.f10 145,3_ 243.85 56,37 ! 59 3 3293.6 2.04 139.11

N|0-COURSE EXECUTION ACCURACY ORBIT 0£TERNIN*T[ON ACCURACV

SGT _0_| IGR 403.1 SG3 152,3 57 3276.2 SR 385.0 55 800.3

RRT ._284 RRF .2172 RTF .9576 CRT ,8872 CR$ -,8496 CST -.9970

sGe _874.0 R_3 -.0026 R13 .9576 LSA 3389.3 _54 J87.6 5SA 13._

SGJ 5860,9 $G2 392,4 THA .90 EL] 3294.0 EL2 176.7 ALF 5.97

LAUNCN DATE NOV 30 1965 FLIGHT TIN[ 204,00 ARRIVAL D_TE JUN ZE 1966

HELIOCENTRIC CONIC

RL 147,53 LAL .O_LO_L 67,58 VL

RP IOB.68 LAP -3,29 LOP ,44 VP

RC 187.357 GL 14.43 GP _.02 ZAL

PLAN_TOCENTRI( CONIC

C3 42.256 VHL 6._O00LA _.05 R_L

LNCH AZNTH LNCH TJM[ L-] TIME _NJ LAT

90.00 4 2e 1o 3217._6 -25.83

90,00 23 22 15 4227.20 ,92

ZO0,O0 6 7 3 2898.31 -29.05

100.00 O 29 37 4021.38 2,88

riO,DO 7 51 3 2573.06 -33,37

110,OO ] 2 28 3919,40 7.47

DIFFERENTIAL CORRECTIONS

TOE 3,_6_2 TRA 4.5471 TC3-J,g?_D _AU 1.1J43

ROE .43_7 RRA -.0921RC3 .0401FAU ,01139

rOE .9343 FRA i.5171 rE3 -.2331 BSP 19299

BOE 3.3907 BRA 4.5480 6C3 1.9724 FSP -506

0ISTANC£ 588,093

26.352 GAL 9,51 AZL 86.43 HCA 292,82 SN4 120.13 £CC .27905 INC 3.5727 VI 50.199

_6,372 GAP J_,_B AZP BB,6J TAL 153,22 TAP 86,04 RCA 96,61 APO 153,66 V2 34._6R

44,50 ZAP 176,97 £TS 41,11 ZAE !2e,J0 ETE 178,54 ZA_ 96,69 ETC 166.38 CLP-I77.6D

17,49 RA0 6568,6 VEL 12.791PTN 2.33 VHP 9.831 OPA -.02

[NJ L_IG |NJ RT ASC JNJ AZNTH ZNJ TIN[ PO CST T[M

111,95 261,28 7_.O3 5 21 47 2617.3

173.50 251.34 6J,70 24 32 4_ 3627,2

B_.98 261.77 79,23 6 55 24 229_.3

137.29 2_0.25 60,23 I 36 59 3421.4

65,29 262.79 82.14 8 33 56 1973.!

146,72 247.41 56.55 2 7 4e 331g.4

NIO-COUR$E EXECUTiON ACCURAC_

SGT 565P.9 IGR 400,0 SG3 146,7

RRT *_0 RRF .2570 RTF .9599

SGB 5972.5 R23 -.00|5 R!3 .9599

SGI _B_9.8 SG2 385.3 THA 1,05

RAP 3,06 ECC !,6954

IN] 2 LAT |NJ _ LONG

-27.25 IO3.56

-2.87 166.87

-29.25 B0.3_

-!.JO !50.76

-34,10 56.!3

3,OZ ]40.46

_B|T 0ETERN|N4TION ACCURACY

ST 3239.7 IR 367.6 $$ 79J.5

CRT .BeSO ORS -,8497 CST -,9973

LSA 3352.! NSA J88.9 $SA 13.0

EL! 3257.9 EL2 J79.5 ALF 6.06
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES _ VOL 2 1965-66

LAUNCH GATE NOV 3_ |965 FLIGHT TIME ZO6.OO ARRIVAL GATE JUN ?4 |966

HELIOCENTRIC CONIC

RL 147.53 LAL .00

RP 108.65 LAP -3.24

RC 189.297 GL 13.77

PLANETOCENTRIC CONIC

C} 47.I62 VHL 6.867

LNCH &ZHTH LNCH TIME

90.00 4 36 9

90.00 23 29 43

lOO.O0 6 15 ?

100.00 0 37 27

110.OO 7 58 56

110.00 1 IO Z

DISTANCE 592.978

LOL 67.58 VL 26.31? GAL ID.42 AZL 86.39 HCA

LOP 3,62 VP 36.557 GAP 15.98 AZP 88,4Z TAL

GP 1.98 ZAL 42.74 ZAP 177.53 ETS 54.27 ZAE

296.00 SMA I19.93 ECC .28971 INC 3.6074 Vl 50.199

|51,79 TAP 87.79 RCA 85.19 APO 154.68 V? 54.878

128,01ETE 178.60 ZAC 98.88 ETC 166.36 CLP-I?8.GZ

0LA 23.03 RAL 19.45 RAO 6568.8 VEL 12.982 PTH 2.37 VHP lO.ZG0 CPA .88 RAP 5.14 ECC I.T?6?

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ Z LONG

3243.99 -25.46 115.8I 265.25 77.17 5 ]O 13 2644.0 -26.98 105.47

4255,7I 1.84 175.09 254,92 6J.74 24 40 39 3655.7 -1.96 168.46

2925.15 -27.70 90.90 265.79 78.28 ? 3 47 2325.2 -29.0} 87.35

4049.77 3.84 |58.85 253,8J 60,35 I 44 57 3449,8 -.|4 152.32

Z600.08 -35.10 67.56 266.94 80.95 8 42 16 2000.I -34.00 58.2]

3947.60 8.53 |48.22 250.95 56,77 2 J5 50 3347.6 4.iO 141.93

OIFrERENTIAL CCRRECTIONS M/0-CC_R$E EXECUTION ACCURACY ORBIT CETERNINATION ACCURACY

TOE 3.4815 TRA 4,9577 TCG-I.?]I6 BAU 1.0920 SGT 5856,! SGR 396,6 $G3 _AI.A ST 3205,1 9R 388.8 $S 785.4

ROE .4653 RRA -.0762 RE3 .0310 FAU .00980 RRT ,3085 RRF .2975 RTF ,9623 CRT .8830 CR$ -.8500 CST -.9977

F0E ,9313 FRA J.5656 PC3 -.1800 BSP I9254 SGB 5869.5 R23 -.0005 RJ3 .9623 LSA 3315,4 MSA 189.6 SSA 12.5

BEE 3.51_4 BRA 4.9583 BE3 1.7319 FSP -485 SGJ 5857.3 $G2 377,2 THA I.L:=O ELI 3221.5 EL2 181.4 ALP 6,14

LAUNCH GATE NOV 30 1965 FLIGHT TIME _OB.O0 ARRIVAL CAT? JUN 26 1966

HELIOCENTRIC CONIC

RL 147.53 LAL .OO LOL

RP 108,62 LAP -}.IB LOP

RC 191.Z16 GL 13.O| GP

PLANE TC_ENTRIC CONIC

C3 52.869 VML 7.271

LNCH _ZMTH LNCH TIHE

90,00 4 44 J8

_O.OO Z3 36 I3

IO0,O0 6 23 4

lO0,O0 O 44 5

IIO.OO 8 6 47

IIO.OO I 16 51

OIPFERENTIAL CORRECTIONS

TOE _.6032 TRA 3.3951 TC]oJ.$100 8&u 1.0674

ROE .4976 RRA -,0577 RE3 ,0233 FAU ,00855

FOE ,9288 FRA 1,6160 PC3 -.J365 BSP 19341

BO£ 3.6367 ERA 3.39_4 BE3 J.5102 FSP -468

OIS7ANCE 597.705

67.58 VL 26.282 GAL II.AJ AZL 86.56 HCA 299.J8 SMA lj9.74 ECC .30148 INC 3.644l Vl 30,199

6.81 VP 36.542 GAP I6,74 AZP 88.22 TAL J50.41 7AP 89.59 RCA 83,64 APO 155.84 V2 34.889

I.gA ZAL 4|.07 ZAP 177.98 ET5 75.AZ ZAE J27,90 ETE |78.67 ZAC 101,06 _TC 166.]1 CLP-179.45

0LA 22,97 RAL ZI.27 RAO 6568.9 VEL I3.200 PTH _.4I VMP I0,750 0PA 1,77 RAP 7,20 ECC 1.870l

L-I TIME ]NJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ _ LAT INJ _ LONG

3269,51 -_5.06 115.57 269.17 76,37 5 58 48 2669.5 -26.69 107.28

4287.13 _.85 176.84 258.44 61,8I 24 47 41 3687.I -.94 J70.21

2951.06 -?7.32 92.75 Z69.75 77.38 7 IZ J5 235I;I -2_.79 84._4

4080,81 4.88 160.36 257,52 60.47 I 5_ 5 3480,8 .9I I54.O2

2626.59 -32.80 69.57 271.05 79,79 8 50 34 2026.6 -33.86 60.29

5978.0A 9.66 149.85 25A.A0 57,05 2 23 9 3578.0 5.25 14].53

MIO-C(_,IRSE EXECUTION ACCURAEY ORBIT CETERMINATION AGCURACY

567 5847.l 9GR 392.7 $G3 136.3 ST 3159.6 5R 38_.4 SS 780.0

RRT .5483 RRf ,5575 RTF .9648 CRT .88J2 CRS -_8505 CST -.9980

SG8 5860.3 R25 .000_ RI3 ,9648 LSA 3_72.I NSA 189.6 SS4 12.0

SGJ 5848.7 5G2 368,0 TMA 1.55 ELI 3|78.2 EL2 I82.6 ALF 6,20

LAUNCH GATE NOV 30 lg65 PLIGHT TIME 210.00 ARRIVAL GATE JUN 28 I066

HELIOCENTRIC CONIC

RL I47.53 LAL .00 LOL 67.50 VL

RP 108.58 LAP -}.|I LOP 9.99 VP

RE 193.115 GL 12.32 GP 1.90 ZAL

PLANETOCENTRIC CONIC

C3 59.539 VHL 7,716 CL4 2_.87 RAL

LNCH AZMTH LNCH TIME L-I TIME

90.00 4 52 57 3293.82

90.00 23 41 46 43_1,23

IOO.O0 6 3I II 2976.00

IOO.OO O 49 49 4114.50

II0.00 8 14 35 ?652.53

llO.OO l _ 55 4010,54

CIrrERENTIAL CORRECTIONS

TCE }.7329 TRA 5,8621 TC3-1.2982 BAU l.O334

RCE .5205 RRA -.O36_ RC3 .OI?3 FAU .00687

FOE .9289 FRA 1.6709 FC3 -.0999 BSP 19354

BOE 3,7690 8RA 5.862_ BE3 1.2983 rsP -452

LAUNCH GATE NOV 30 I965

HELIOCENTRIC CONIC

RL I47.33 LAL .DO LOL 67,38 VL

RP 108.55 LAP -3.03 LOP I3.18 VP

RC 194.989 GL JI.63 GP 1.87 ZAL

PLANE TO_CENTRIC CONIC

C) 67.377 VHL _,_°'O80LA 22,74 RAL

LNCH AZMTH LNCM TIME L-I TIME

90.OO 5 1 2 3316.86

90.00 23 46 22 4337.86

IO0.O0 6 39 20 2999.90

IO0,O0 0 54 41 AIGO.OA

IIO.OO 8 22 I8 _677.79

110.00 I 28 13 4044.95

OIFFERENTIAL CORRECTIONS

T_E _,_727 TRA 6,3675 TC5-J.IOI6 8AU .9924

ROE .5490 RRA -.Oil7 RE3 ,O1_5 FAU .00539

POE ,9318 FRA 1,731I FC3 -,0693 _SP J9370

BOE 3.9114 8RA 6.3675 8C3 J,10J7 FSP -436

OISTXNCE 602.747

26.248 GAL 12.48 4EL 86,32 HCA 302,36 SM4 ]19.55 ECC .31452 INC 3.6831 Vl 30.199

36.529 GAP 17.59 AZP 88.03 TAL 149,09 TAP 91.45 REX 81.95 APO 157.15 v2 34.900

39.49 ZAP 178.05 ET$ 103,46 ZAE 127,77 ETE J78.73 ZAC J03,22 ETC 166,24 CLP 179.59

23.00 RA_ 6569.1 VEL 13.450 PTH 2.46 VHP 11.246 CPA 2,66 RAP 9.24 ECC 1.9799

INJ LAT INJ LONG INJ RT A$C INJ 4ZMTH INJ TIN? PO C$T TIM INJ 2 LAT INJ 2 LONG

-24.66 J17.24 _73,02 75.63 5 47 31 2693.8 -26.40 109.00

3.94 178.75 261.88 61,94 24 33 47 3721.2 .16 172.I2

-26.94 94.49 275.65 76.53 7 20 47 2376,0 -28.53 86.04

6.00 162,41 260.75 60.66 i 58 23 3514,3 2.05 I55.86

-32.47 71,32 Z75.05 78.68 8 58 48 2057.5 -33.69 62.30

10,86 151.60 257,81 57.59 2 ?9 45 3410.5 6.48 143.25

MID-COURSE EXECUTION ACCURACY OReIT CETERMINA TION ACCURACY

SGT 5832.3 SGR 388.5 $G3 J]I.A ST 3J_3.7 JR 586.6 35 7?6.7

RRT ,5885 RRF .3777 RTF .9676 CRT .8796 CRS -.8512 CST -.9983

5GB 5845.2 R25 .0005 RJ3 .9676 LS4 32?6.8 MSA 188.9 SSA 11.5

SGJ 5854.5 SG2 357.9 THA 1.49 EL1 3132.3 EL? 187.8 ALP 6.25

FLIGHT TIME _12.00 ARRIVAL GATE JUN 30 1966

CISTANCE 606.547

26,215 ¢AL 15,6_ AZL 86.?7 HCA

56.516 GAP 18.52 AZP 87.8_ TAL

38.0l ?AP I77.67 ETS I_8.2_ ?AE

505.54 SMA I19.36 ECC .32900 INC 3.7250 Vl 30.199

J47.84 TAP 93.38 RCA 80,09 APO 158.63 V2 34.9I?

J27.60 ETE I78.79 ZAC J05.34 ETC 166,I3 CLP I78.60

?4.63 RAO 6569.3 VEL 13.738 PTH 7.51 VHP II.Sl7 OPA 3.54 RAP ll.Z6 ECC 2.1089

INJ LAT INJ LONG INJ RT ASE lhl,J AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

-74,77 J18.81 276.80 74.94 5 56 I9 2716,9 -26.10 II0.62

5.11 180,81 _65.24 62.11 ?4 59 O 3757.9 1,34 17_.16

-?6.55 96.16 27?.46 75,74 7 29 20 2399,9 -28.25 87,77

7.19 J64.40 Z64,1J 60.91 ? 3 51 3550.0 3.?6 |5T.82

-52.12 75.20 278.97 77,6_ 9 6 56 ?077.8 -33.49 64.?=

12.11 J53.A8 _61.15 57,79 ? 35 38 3444.9 7.77 147.O7

MIO-COUR${ EXECUTION ACCURACY ORBIT CETERMINATION ACCURACr

5GT 58J3,9 SGR 583,9 SG5 I76,8 ST 3066.0 5R 383,? SS 773.9

RRT .4?83 RRF .4J79 RTF ,9704 CRT .8784 CRS -.8523 CST -.9985

SGB 5826.6 R25 .0007 RI3 ,9704 L5A 3J80.5 MGA 187.3 SSA 11,0

SGJ 58J6,3 $G2 346.7 THA 1,63 ELI 3084._ EL? 182,1 ALr E,29
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 2. 1965-66,

LAUNCH 047[ NOV 30 1965 rL|GHT TIME ZI4.0O 4RR|VAL 0ATE JUL Z 1966

NELJOCENTRIC CONIC

RL 141.53 LAL .D0 LOL 67.59 VL

RP 108.5| LAP -2.94 LOP 16.37 VP

RC 196,842 GL 10,96 GP 1,84 ZAL

PL4NETC)(_ENTR_C CONIC

C3 76.643 VML 8.755

LNCH AZNTH LNCH TIME

90.00 5 9 3!

90.00 23 50 1

100.00 6 47 29

100.00 0 59 40

110.00 8 29 54

lJO,00 I 32 44

DIFFERENTIAL C_RECTION5

TOE 4.0293 TRA 6.9200 TC3 -.9160 BAU .9386

ROE .5795 RRA .0165 RC3 .009! FAU .00382

rOE .9392 FRA 1.7988 FC3 -.043| BSP I9277

BOE 4,0706 BRA 6,9200 BC3 ,9161 F$P -4|8

LAUNCH DATE NOV 30 I965

DISTANCE 6|0.570

26.183 GAL _4.92 AZL 96.23 NCA 308.73 SM4 119.19 ECC .34514 INC 3.7704 vl 50.199

36.504 GAP 19.35 AZP 8?.64 TAL |46.68 TAP 95.40 RCA 79.05 APO 160.31 V2 34.9Z4

36.64 ZkP |76.96 ETS |44.40 ZAE ]27.39 ETE J18.96 ZAC 107.43 ETC 166.04 CLP 177.58

OLA 2Z.36 RAL 26,J3 RAO 6369.3 VEL |4.07J PTH 2,37 VHP |2,430 DPA 4.40 RAP 13.24 EEC 2.2613

L-I TIME |NJ LAT IN| LONG |NJ RT-ASC IN| AZNTN IN| TIME PO CST TIM |NJ Z LAT IN| Z LONG

3338.54 -23,87 J20.28 280.49 74.30 6 3 9 2738,5 -23.80 112.14

4396.74 6.33 |83.00 268,3l 62.35 23 3 18 3796.7 2.59 176.33

3022.66 -26.|6 97.73 28J.17 73.00 7 37 52 2422.7 -77.96 89.4_

4J87,85 8,43 J66,32 267,38 61,22 2 8 28 3397,9 4.53 159.91

270Z,23 -31.73 73.01 282,79 76,61 9 14 36 2102,2 -53.26 66,11

408|,03 13.41 J53.46 264.42 38.26 2 40 45 3481.0 9.12 149.00

MID-COURSE EXECUTI£)N ACCURACY ORBIT DETERMINATION ACCURACY

5GT 5794.6 SGR 379,1 SG3 122.5 ST 3020.J SR 378.6 99 778,7

RRT .4890 RRF .4587 RTF .9734 CRT .8776 ORS -.8539 CST -.9988

SGB 5807.0 R23 .0007 RJ3 .9734 LSA 3136.3 N$A |84.9 SS4 IO.5

SG/ 5797,3 862 334,7 THA |,76 ELl 3038,4 EL2 _90,4 ALt 6,30

FLIGHT TIME 2J6.00 ARRIVAL DATE JUL 4 1966

HELIOCENTRIC CONIC

RL 147.53 LAL .00 LOt. 67._8 VL

RP J08_47 LAP -2.84 LOP 19._6 VP

RC 198.673 GL 10.29 OP J,BJ ZAL

PLANETOCENTRIC CONIC

C3 87.670 VHL 9.363

LNCM AZMTH LNCH TIME

90.00 5 18 0

90.00 23 52 42

100.00 6 33 35

lOO.O0 ! I 43

IJO.O0 8 37 21

110.00 I 36 28

DIFFERENTIAL CORRECTIONS

TO{ i.1958 TRA 7.9147 TO3 -.7468 BAU .8733

ROE .6080 RRA .0484 Re3 .0067 FAU .00225

rOE .9487 FRA 1,8726 FC3 -.022"2 BSP 1929J

8OE 4.2397 BRA 7.3148 BC3 .7468 FSP -404

DISTANCE 614.242

26.J32 GAL 16.32 AZL 86.18 HCA 3J|.91SMk JJ�.0J ECC .36321 INC 3.8200 V! 30.]89

36.494 GAP ZO.7J AZP 87.43 TAL 143.62 TAP 97,33 RCA 73.78 APO 162.23 v2 34.936

33.37 ZAR J76,06 ET$ 154.35 ZAE |27.|4 ETE |78.9_ ZAC ]09.47 ETC 165,90 CLP J_6,30

OLA 22.35 RAL 27.35 RAO 6369.7 VEL 14.457 PTH 2.63 VHP 13._59 OPA 3.24 RAP J5.J8 EEL 2.4428

L-I TIME IN| LAT IN| LOIqG IN| RT AS( ZNJ AZMTH IN| TIME PO CST TIN IN| Z LA T IN| Z LONG

3338.73 -23._0 12J.64 284.05 73,72 6 J3 59 2758.7 -25.50 113,55

4437,67 7,63 J83,32 271,67 62,65 23 6 40 3837,7 3,9J 178,62

3044.1| -2_.77 _9.2J 284.77 74.3| 7 46 I9 2444.J -'27.68 90.93

4227.52 9.73 168.T3 270.53 61.60 2 |2 12 3627.5 5.86 162.10

2725.73 -31.36 76.74 286.48 75.63 9 22 46 2125.7 -33.02 67.90

4118.67 14,73 157.36 267.61 38.8I 2 45 7 3518.7 |0.5J i5i.O2

M_O-COURSE EXECUTiON,ACCURACY ORBIT DETERMINATION ACCURAEY

_GT 5767.7 SGR 374,0 _63 118.3 ST 2969,6 8R 372.5 S$ 783.7

RRT .S0B9 RRF .4988 RTF ,9764 CRT .8772 CR$ -.8_58 CST -.9990

SGB 5779.8 R_3 .0004 RI3 .9764 LSA 3088.4 NSA 181.7 SSA IO.0

SGI 3770,8 $G2 32J.8 THA J,90 ELI 2987.6 "EL2 177.8 ALF 6.30

LAUNCN DATE NOV 30 1965 FLIGHT TIME 2]6.00 ARRIVAL DATE JUL E 1966

HELIOCENTR|C CONIC 0ZSTANCE 6|7.476

RL 147.53 LAL ,00 LOL 67,58 VL 26,123 GAL |7,88 AZL 86,|2 MCA 31_.10 _NA }1_,84 EEL ,38350 INC 3.8750 VI 30.199

Rp ]08.43 LAP -2.73 LOP 22.73 VP 36.484 GAP 22,01 AZP 97.23 TAL |44.69 TAP 99.?9 R(A 73,_7 4PO |64.42 VZ 34,948

RC 200.481 GL 9.63 GP 1,78 ZAL 34.23 ZAP |73.04 ETS ]60.77 ZAE |26.82 ET£ 178.98 ZAC 1|1.46 ETC 165.74 CLP J75.37 =

PLANETOCENTRIC CONIC

C3 100.894 VHL JO.043 DLA 22.09 RAL 28,83 RA0 6370.0 VEL |4.908 PTH 2.69 VHP 13.95_ DPA 6.06 RAP |7.08 [CO Z.6605

LNCH AZMTH LNCH TIME L-I T|M[ JNJ LAT |NJ LONG IN| RT A$C IN| AZMTH [NJ TIME PO C$T TIM IN| 2 LAT IN| _ LONG

90.00 5 2628 3577.25 -23.14 122.88 287.49 73,20 6 22 45 2777.2 -25..22 114.83

90.00 23 54 24 4480.44 8.96 187.76 274,72 63.03 25 9 4 3880.4 3.27 ]BJ.D2

100.00 7 3 36 3084.03 -23.40 100,38 288._3 7_.68 7 54 40 2464.1 -27.39 92.34

IOO.O0 1 3 33 4268.87 11.06 171,10 273.61 62.05 2 13 2 3668.9 7.23 164.4_

IlO.OO 8 44 37 2748.02 -30.98 78,36 _90.0| 74.77 9 30 25 2148,0 -32.75 69.59

110.00 I 39 21 4137.67 16.11 139.76 270.70 39.44 2 48 39 3337,7 1|.94 153.14

DIFFERENTIAL CCRRECTION5 MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE 4.38JJ TRA 8.1630 TO3 -.3902 BAU ,7962 SGT 3737.2 SGR 368.7 $G3 ||4.3 ST 29|9.0 SR 363,2 $5 792,4

ROE .6397 RRA .0845 Re3 .0054 FAU .00056 RRT .341_6 RRF .3388 RTF .9793 CRT .8774 CRS -.8382 CST -.9992

FOE .9628FRA 1.9536 FC3 -.0048 8SP 19278 SGB 3749.1 R23 ,0000 R|3 .9793 LSA 3041.4 M$A 177.5 SS4 9.5

802 4.4276 8RA 8,1654 BC3 .3902 FSP -391 SGl 3740.8 $62 308.1 THA 2.03 ELI E936.6 EL2 174.| 4LF 6.29

LAUNCH DATE NOV 30 1965 FLIGHT TIME 220,00 ARRIVAL DATE JUL 8 1966

HELIOCENTRIC CONIC DISTANCE 620,1.38

RL 147.53 LAL .00 LOt. 67.58 VL 26.094 GAL 19.62 AZL 86.06 HCA 318.29 8NA 118.68 ECC .40639 ZNC 3.9365 V! 30.199

RP 108.39 LAP -2.62 LOP 25.94 VP 36,476 GAP 23.49 kIP 87.06 TAL J43.91 TAP 102.20 RCA 70.43 APO 166.9| vz 34.961

RC 202.264 GL 8.98 GP 1.76 ZAL 33.21 ZkP 173.9| ETS 163.18 ZkE 126.43 ETE |79.04 ZAC 113.37 ETC 165.36 CLP J74.16

PLANETOCENTRIC CONIC

C3 116,884 VHL 10,811DLA 21.79 RAL _9.96 RAD 6370.2 VEL J3,434 PTH 2.76 VHP 14.850 DPA 6.85 RAP J8.9J ECC 2.9236

LNCH AZMTH LNCH TIME L-I TIME IN| LAT IN| LONG IN| RT 45( IN| AZMTM INJ TIME PO CST TIN JNJ 2 LAT IN| 2 LONG

90.00 3 34 32 3393.83 -22.81 123.98 290.77 72.75 6 31 26 2793.8 -24.95 115.97

90.00 23 55 4 4fl24,88 10,32 190,31 277,62 63,49 25 10 28 3924,9 6,68 183.55

100.00 7 1| 30 3082,22 -25.03 10|,8! 291,32 73.13 8 2 33 2482.2 -27.12 93.62

100.00 I 3 2 431J.72 |2,41 173,36 276,54 62,39 2 16 34 3711,7 8,64 J66,90

]10,00 8 51 41 2768,93 -30,60 79,86 293,37 73,93 9 37 49 2169,8 -32.49 71,]5

110.00 I 41 2J 4J97,98 17,49 |62,06 273,67 60,|3 2 51 J9 3597,9 13,39 155.35

DIFFERENTIAL COI_RECTIO_J8 M_D-(OURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 4.5888 TRA 8.8772 TO3 -.4483 BAU ,6978 5GT _70_,A SGR 36_.3 SG3 J|0,6 ST 2868.0 SR 336,7 5S 805.3

ROE .6719 RRA .1253 RC3 .0049 FAU-.0013J RRT ._879 RR_ .5785 RTF .9822 CRT .8783 CRS -.86|2 CST -.9993

FDE .9820 FRA 2.0493 FC3 .0097 BSP J924_ 5GB 3714.0 R23 -.0003 RJ3 .9822 LSA 2993.2 MSA J72.3 S$_ 9.0

BDE 4.637? 8RA 8.8781BC3 .4466 FSP -379 SGJ _706.4 $G2 293,7 THk 2.|3 ELI 2885.1EL_ J69.6 ALF 6.26

J558
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES q VOL 2 1965-66t

f

L*UNCH 0ATE 0EC 1 1965

HELIOCENTRIC CONIC

RL 147.51 LAL ,00

RP 107.5] LAP 3.22

RC 44.633 GL 16.96

PLANE TOCENTRIC CONIC

C3 25.966 VHL 5.096

LNCH AZMTH LNCH TIME

90.00 3 23 44

90.00 14" 59 6

100.00 4 44 22

lO0.O0 16 2! 9

110.00 5 50 59

Z I0.00 17 31 1

FLIGHT TIME 70.00 ARRIVAL 04TE FEB 9 1966

DISTANCE 180.420

LOL 6S.60 VL 26.J29 GAL -5.64 AZL B6.?E HCA

LOP 148.13 VP 36.773 GAP -14,10 AZP 89.40 TAL

GP -1.84 ZAL IJ7.86 ZAP 3.21 ETS 33.80 ZA[

79.55 SMA 116.85 ECC .26060 INC 5.Z783 VJ 30.204

197.15 TAP 276.69 R_4 87,$7 4PO 149,$2 V2 35.249

|50.64 ET[ 334.J3 ZAC 61.66 ETC 161.53 eLF -2,6]

DkA -1.33 RAL 307,33 RAO 6568.0 V[L J2.138 PTH 2.18 VHP

L-I TIME INJ LAT INJ LONG INJ RT ASC ]NJ AZNTH INJ TIME

1230.42 -19.95 42.49 172.52 110._2 4 0 55

4969,27 22.09 217.57 173.37 71.82 I6 _I 55

1970.33 -21.06 28.90 172.07 IJI.TI 5 17 JE

4704,60 23.22 197.69 172.95 70.63 J7 39 33

I761.9| -24,05 5.68 170.67 115,06 6 20 21

4485.88 26,26 179.80 171.66 67.29 I8 45 47

DIFFERENTIAL CORRECTIONS NID-COUR$( EXECUTION ACCURACY

TOE -.2472 TRA -.4107 TC3 .4100 BAU .1536 $6T 729.5 $GR 408.1 $63 98.3

ROE -.3196 RRA .0926 R¢3 -.J666 FAU .03118 RRT -.0680 RRF .070| RTF -.6854

FOE .3693 FRA .OJ84 FC3-J.0395 8SP 2045 $GB 835.9 R23 -.0025 RJ3 .6858

BOE ,4040 8RA .4779 8C3 .4423 FSP -241 $G| 730.2 $62 406.8 THA J76.84

9.043 OPA -J7.76 RAP 329.49 [CO J.4273

PO CST TIN INJ 2 LAT INJ 2 LONG

]630.4 -16.98 35.07

4369.3 19.40 209.95

J370.3 -17.93 15.51

4104.6 20.37 190,06

1161.6 -20.47 558.36

3855.9 22.93 172,20

ORBIT DETERMINATION ACCURA(_

ST 320.4 SR 360.4 SS 325.4

CRT .8260 CRS .9917 CST .8754

LSA 562.4 NSA 147.3 SSA Z0.9

ELl 461.1 _L2 141.2 ALF 49.0?

LAUNCH DATE 0£C I 1965 FLIGHT TIME 72.00 ARRIVAL 0ATE F£6 I1 1966

HELIO(ENTRIC CONIC OISTANCE 187.225

RL 147.51 LAL .DO LOt. 68.60 VL 26.357 ¢AL -5.86 AZL 86.69 HCA 82.79 $MA J20.13 ECC .24861 INC 3,3050 VI 30.204

eP 107.52 LAP 3.28 LOP J31.38 VP 36.93/ GAP "J3.I0 AZP 69.59 TAL 198.39 TAP 2BJ.I9 RCA 90.27 APO 150.O0 V2 35.144

RC 45.858 GL 17.$4 GP -1.97 ZAL 119.31 ZAP 5.28* ET$ 20.64 ZA[ J49.50 ETE 335.26 ZAC 62,63 ETC 161.71 CLP -4.90

PLAN[TOCENTRIC CONIC

C3 24.336 VHL 4.933 OLA -1.08 RAL _O5.55 RAD 6568.0 VEL 12.071 PTH 2.16 VHP 8,488 OPA -17.35 RAP 330.50 ECC 1.4005

LNCH AZNTH LNCH TIME L-I TIME INJ LJIT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

90.00 3 I3 15 2228.57 -19.91 42.37 |69.77 J10.57 3 50 24 1628.6 -|6.93 34.96

90.00 14 55 22 4939.J9 21.44 215.60 170.34 71.05 16 |7 41 4339.2 18.66 209.O4

lO0.O0 A 34 6 1967,79 -21.00 22.74 /69.32 1JI.78 5 6 54 1367.B -17.86 15.35

lOO.pO J6 J? J2 4675.20 22.55 J95.77 I69.92 69.83 17 35 8 4075.2 I9.60 188.21

JIG.DO 3 41 12 I757.75 -23.93 5.42 167,94 115.17 6 !0 29 1137.8 -20.34 358.12

l|O.O0 17"26 36 4458.00 25.51 I77.9b 168.6| 66.44 18 40 54 3859.0 22.11 170.48

OIFFER[NTIAL CORRECTIONS M;0-COUR9[ EXECUTION ACCURACY OReIT OETERMINATION ACCURACY

TOE -.2522 TRA -.4474 TC3 .4668 BAU .1629 SeT 753.7 9GR 408.5 5G3 IlI.O ST 332.1 5R 357.9 SS 351.6

RO[ -.3073 RRA .0746 R(3 -.1811PAU ,03396 RRT -.074J RRF .0777 RTF -.70|8 CRT .8448 CRS .9941 (ST .B??J

FOE .4JJ6 FRA -.0160 FC3-1.2082 89P 2140 $68 857.2 R23 -.0043 RI3 .7023 LSA 583.4 MSA 145.5 SSA 21.8

9OE .3975 BRA .4536 BC3 .fiG07 FSP -277 6GJ 754.5 SG2 406.9 THA 176.75 ELI 469.0 EL2 135.6 4LF 47.54

LAUNCH OATE O[C 1 1965 FLIGHT TIME 74.00 ARRIVAL O4TE FEB 13 1966

HELIOCENTRIC CONIC DISTANCE 194.032

RL 141.51 LAL ,00 LOL 68,60 VL 26,564 GAL -5.89 AZL 86,67 HCk 86.04 $M4 J21.33 EC( .23789 IMC 3,5313 Vl 30.204

RP 107,54 LAP 5.32 LOP 154,63 VP 37.073 GAP -12.14 AZP 89.77 TAL 199.67 TAP 285.71 RC4 92.47 APO 150.19 V2 35.239

RC 47.202 GL 18.65 GP -2.10 ZAL 120.73 ZkP ?,54 ET5 14.96 ZAE 148.39 ETE 336.17 Z4C 65.55 ETC 161,86 CLP -7.25

PLANETOCENTRIC CONIC

C3 22.990 VHL 4.795 OLA -.65 RAL 303.79 RAO 6567.9 VEL 12.015 PTH _.I4 VHP ?.96_ DP4 -17.3B RAP 331.45 EC( 1.37$4

LNCH AZMTH LNCH TIME L-I TIM_ INJ LAT INJ LONG |NJ RT ASC INJ AZMTH INJ TIME PO (ST TIN INJ _ LAT INJ 2 LONG

90.00 3 3 4 2227.$_ -19.89 42.32 167.17 110.58 5 40 12 1627.9 -16.9J 34.92

90.00 14 flJ 30 4912.05 20.83 213.65 J67.50 70.37 16 J3 22 4312.J 17.96 206.35

100.00 4 24 7 1966.45 -20.97 22.65 J66.73 111.81 4 56 33 1366.4 -17.$2 15,27

100.00 J6 13 9 4648.70 21.91 194.05 167.07 69.14 |7 30 38 4048.7 =8.SB 186.57

lJO.OO fl 31 40 1754.99 -23.85 5.24 165.37 115.24 6 0 55 1155.0 -20.25 551.95

110.00 17 22 5 4432.92 24.82 176.36 165.76 65.70 18 35 58 3832.9 21.33 168.95

OIFFERENTIAL CORRECTIONS HIO-COURSE EXECUTION ACCURAC_ ORBIT OETERNINATION ACCUR4CY

T[_ -.Z571 TRA -,4240 TC3 .5231 BAU .I?I6 $GT 716.4 $GR 407.9 963 125,4 ST 345.1 SR 354.3 SS 319.1

ROE -,Z958 RRA .O669 RC3 -.1954 FAU .037J6 RRT -.0820 RRF .087J RTF -.7167 (RT ,8625 CRS .9956 CST .8793

roe .4604 FRA -.0965 FC3-1.3992 BSP 2232 5GB 877.! R23 -.0063 RI3 .7173 LSA 605.1 MS_ 144.0 SSA _2.7

gOE .3919 BRA .4293 8C3 .5594 FSP -320 SGJ 777,4 $62 406.J TH4 J76.61 ELI 475.9 EL2 129._ ALF 46.07

LAUNCH DATE OEC I 1965 FLIGHT TIME 76.00 ARRIVAL DATE FEB 15 1966

HELIOCENTRIC CONIC

RL 147.51 LAL ,00

RP 107.35 LAP 3.36

RE 48.656 GL 19.46

PLANt[TO_ENTRIC CONIC

C3 ZJ,880 VHL 4.678

LNCH AZMTH LNCH TIME

90.00 2 53 17

90.00 14 47 37

100.00 4 J4 30

JO0.O0 16 9 5

110.00 5 22 29

I10.00 17 17 35

OIFFERENTJAL CORRECTIONS

706 -.1621 TRA -.4009 TC3 .5767 8AU .1794

ROE -.2847 RRA .0_96 RC3 -:2092 rAU ,04080

r0E .5169 rRA -.1039 F(3-1.6142 89P 2315

SO( .3970 8RA .4054 8C3 .6_35 FSP -369

DISTANCE 200.831

LOL 68.60 VL 26.74_ GAL -5.93 AZL 86.64 HCA 89.28 SNA J22.44 [CC .22834 ZNC 3.5573 vI 30.204

LOP IST.$B VP 37.201 GAP -JI.23AXP 89.96 TAL 200,97 TAP 290.25 RC4 94.48 APO 150.40 V2 35.234

GP -Z.23 ZAL 122.11 ZAP 9,94 E75 |1,89 ZAE 147.5| ET[ 336.89 ZAC 64.35 ETC 161.98 CLP -9.68

DLA -.23 RAL 302.08 RAD 6567.9 V[L 11.969 PTH 2.J3 VHP 7.464 OPA -J7.25 RAP 332.28 ECC 1.3601

L-I TIM[ INJ _AT INJ LONG INJ RT A$C INJ AZNTH INJ TIM[ PO CST TIM INJ 2 LAT INJ 2 LONG

2228.21 -J9.90 42.35 164.74 JJ0.57 3 30 25 1628,2 -J6.92 34.94

4887.69 20.26 212.29 J64.66 69.79 16 9 5 4297.7 17.33 204.84

1966.20 -20.96 22.64 164.30 JlJ.SJ 4 47 17 1366.2 -17.81 15.16

4624.93 2J.33 192,53 164.43 68.55 J? 26 lO 4024.9 18.23 I_5.JI

J753.4_ -23.$I 5,J4 162.96 IJ5.29 5 51 43 IJ53.4 -20.20 35?.86

44J0.48 24.18 J74.92 163.10 65,07 |B 31 6 3610.5 20.62 167.59

MIO-COURS[ EXECUTION A(CURACY ORBIT 0ETERNINATION ACCURACY

5GT 797.J SGR 406,6 $63 14J.9 ST 353,6 SR 349.5 $S 410.0

RRT -.09J0 RRF .0981RTF -,7295 CRT .8791 ORS .9961 CST .8822

$68 894.8 R23 -.0087 R13 .7305 L54 627.9 MSA 143.0 SS_ 23.4

5GI 798.2 SG2 404.3 THA 176.42 ELI 461,9 £L2 122.2 ALF 44.63

1559



JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL 2, 1965-66

LAUNCH 04rE DEC ! J965

HEL]OC[NTRrC CONIC

RL 147.5l LAL .00

RF |07,57 LAP 3.S8

RC 50.Z08 GL ZO,JB

PLAN6TC_ENTRIC CONIC
C5 Z0.968 VNL 4._79

LNCN &ZNTN LNCH TIME

90.00 2 43 57

90.00 ]4 45 48

100.00 4 5 2!

I00,00 ]6 5 6

]/0.00 5 13 43

]10.OO 17 13 16

FLIGHT TIME 76.00

OI$TANCE 607,6|6

COL 68.60 VL 26,916 GAL °5,97 AZL 86.62 HCA 92,52 SNA

LOP 16|.|2 VP 37,3|S GAP -|0._6 AZP 90,|5 TAL 202.26 TAP

GP -2.46 ZAL ]23.43 ZAP t2.45 ETS |0.00 ZAE 146,86 ET_

0LA .12 RAL 300.43 RAO 6567.9 VEL 11.931 PTH 2.12 VHP

L-I TIME INJ LAT INJ LONG INJ RT ASC ZNJ AZHTH INJ TIME

2229.51 -|9.93 42.43 I62.49 I|0.54 3 2J 6

4865.89 ]9.74 210,90 ]62,43 69.28 |6 4 54

1966.94 "20.98 22.69 ]62.05 ]1|.80 4 38 B

4603.69 20.79 19l.lB 161.99 69.03 17 21 4_

/752.91 -25,79 5.11 J60.73 115.30 5 42 56

4390.46 63,_ |75.66 |60.66 64.55 18 26 25

O|FFERENTZAL CORRECTIONS

TOE -,2651 TRA -,3768 TC3 .6293 BAU ,1871
ROE -.274! RRA .0525 RE3 -.2227 FAU .0450!

FOE .5816 FRA -.160J FC3-J.8583 6SP 2426

BOE .38]4 eRA .5604 BE5 ,667_ FSP -427

LAUNCH DATE 0EC I 1965

HELIO(TNTRIC CONIC

RL /47.5| LAL .00

RP /07.60 LAP 3.39

RC 5/.850¢L Z0.95
PLAN[TO(ENTRIC CONIC

C3 ZO,Z21 VHL 4,497

LNCH AZMTM LNCM TIME

9O.00 2 35 e

90.00 ]4 40 IO
JO0.O0 3 56 41

/00,00 /6 ]]e

//0,OO 5 5 26

1/O,OO 17 9

ARRIVAL DJTE FEB 17 19E6

125.46 6CC .21988 INC 3.3833 Vl 30.204

294.78 RCA 96.31 APO ]50.60 VZ 35.227

337,42 ZAC 65.07 ETC J62,07 CLP -/Z.ZZ

6,995 0PA -17.17 RAP 5_3.04 £CC J.345|

PO C$T TIN IN] 2 LAT ]NJ E LONG
]629.5 -|6.95 35.0Z

4265.9 ]6.7fl 203.50

1566.9 °|7.84 15.30

4003.7 ]7,63 ]e3.e]
1132.9 -ZO.J9 35T,e3

3790.5 /9.9B /66.40

MIO-COURSE EXECUTION ACCuRAC_ ORBIT DETERMINATION ACCURACY

SGT 815.1 SGR 404.4 $G3 |60.B ST 361.0 SR 345,6 $S 441.9

RRT -.1053 RRF .lIE3 RTF -.743J CRT .9939 CRS .9958 CST .B846

SGB 909,9 R23 -,0090 R13 .7439 LSA 650.3 NSA 142.3 SSA 24.0

SGJ 816.6 $G2 401.4 THA 176,05 ELI 485,0 EL2 ]]4,7 ALF 43,4Z

DIFFERENTIAL CORRECTIONS

TOE -.Z695 TRA -,3554 TC3 .67_5 BAU .1927

ROE -.2636 RRA .0457 RE3 -.2357 FAU .04975

FOE .6572 FRA -.2238 FC3-2.]297 BSP 2485

BDE ,3770 ORA ,3584 BC3 .7/26 FSP -492

FLIGHT TIME 60.00 ARRIVAL 0ATE FEB 19 /966

DISTANCE 2I-4_393
LOt. 68.60 VL 27.065 GAL -6.0| AZL 86.59 MCA 95.77 $MA 124.39 ECC ,21242 INC 5.4095 vJ 30.204

LOP 164.37 VP 37,417 GAP -9.53 AZP 90,34 TAL 205.55 TAP 299.29 RCA 97.97 APO 150,91 v2 35.220

GP -2,61 ZAL I24,66 ZAP :!_.IO ET5 8;TgZAE li6,50 ETE 337,76 ZAC 65,68 ETC 162,17 CLP -|4,68

OLA .47 RAL 298.87 RAG _567.8 VEL 11.900 PTM _.ll VHP 6.549 OPA -|7.15 RAP 335.68 ECC 1.3328

L-| T_H( INJ LAT INJ LONG JNJ RT ASC _NJ AZNTM INJ T|ME PO CST T|M INJ 2 LAT |NJ Z LONG

7251.67 -19.96 42.57 160.42 |J0.49 3 |2 19 163].7 -/7.O1 35.|5
4846,37 19,27 Z09,66 160.20 68.84 16 0 57 4246.4 /6-ZZ 202,3!

1966.58 -21.02 22.79 139.99 111.76 4 29 50 1568.6 -17.89 15,40

45$4.T0 Z0.31 189,98 |59_76 67.58 17 |7 42 3984.7 17.O9 |82.66
1733.39 -_3.81 5.14 158.68 ]|5.29 5 54 40 ]155,4 -2o.2o 3S7.86

4372,65 25.09 3772,7 ]9,40 J65.34
ORBIT OETERM|NATION ACCURACY

ST 569.7 SR 336.4 S$ 477.4
CRT .9073 CRS .9950 CST ,8e79

L$A 675,B MSA J42.7 SSA Z4.2

ELi 498.2 EL2 ]07.] ALF 42.02

|_Z.54 158.42 6A.03 JB 2] 55

M_O-COURSE EXECUTICN ACCURACY
SGT B_O,O SGR 40|,4 $G3 ]8Z.3

RRT -,I|79 RRF .1_79 RTF -,752|

SGB 921.9 R25 -,0J29 RJ3 ,7530
SG! B31,7 SG2 397.8 THA 17fl,77

LAUNCH OATE DEC ] ]965

HELIOCENTR|C CONIC

RL 147.5| LAL ,00

RP 107.6Z LAP 3.39

RC 53.572 GL Z1.47

PLANETOCENTRIC CONIC

C3 19,6|2 VHL 4.429

LNCN AZNTM LNCH TIME

90.00 2 26 31
90.00 14 36 47

]00.00 3 46 54
100,00 13 57 45

]10.00 4 51 40

/10.00 17 5 9

fLIGHT T|ME 82.00

01STANCE Z21.J51

LOL 69.60 VL 27.199 GAL -6.05 AZL 86,56 MCA 99.0| SNA

LOP 167,62. vP 37,_06 GAP -6,73 AZP 90,54 TAL 204,76 TAP

OP -2.82 ZAL 125,B1 ZAP 17.88 ETS 7.B] ZAE |46.59 ETE

DLA ._0 RAL 297.41 RAO 6567".8 VEL 1|,874 PTH 2.11 VMP

L-| TIME IN] LAT IN] LONG IN] RT A$C IN] AZMTH IN] TIME

E234.6Z -20.03 42.75 156.55 ]]0.42 3 4 6

4928.87 18.84 208.56 158.18 68.46 15 57 ]6

1971.04 -21.0B 22.95 158.13 111.70 4 _1 2_
4567.6B 19.86 188.91 157.74 67.19 17 13 _3

1734.75 -23.65 5.23 156.85 113.25 3 26 55

4356.74 2_.60 J7|.56 156,39 65.64 lB 17 45

OZFFERENTIAL CC_RECT|ON5 NIOoCOURSE _X_CUT_ON ACCURACY
TOE -,2726 TR* -.3352 TC3 .7086 BAU .1969 SOT 840.6 SGR 397.7 sO3 206.9

ROE -,2530 RRA .0390 RE3 -,2486 FAU .03_19 RRT -.1337 RRF .1473 RTF -,7589

FOE .7447 FRA -.29?8 FC3-_.436| BSP 2_32 SGB 930.0 R23 -.0J76 R13 ,760!

BO£ .3719 BRA .3375 0C3 ,75|Z FSP -567 SOl 842.8 SG2 393.| TMA 175,37

FLIGHT T|ME 84.00LAUNCH OAT_ DEC 1 J965 :

HELIOCENTRIC CONI'C 0_STAN(£ 227,8_9

RL 147.51 LAL ,00 LOL 68.60 VL 27.317 GAL -6.09 AZL 86,54 HCA 102.24 SNA

RP JO7.64 LAP 3,38 LOP |70.86 VF' _'7,5_4 GAP -7._7 AZP 90.74 TAL _05.93 TAP
RC 55,368 GL 2Z.04 GP -3.05 ZAL 126,85 ZAP 20.8Z ET5 7.12 ZAE 146.54 ETE

PLANETO_ENTR_C CONIC
L"3' 19.116 VHL 4.37_ OLA 1.12 RAL _96.06 RAO 6367.8 VEL 11,853 PTH 2.10 VHP

LN(M AZNTH LN(H TIME -L-| TINE |NJ LAT IN| LONG ZNJ RT A$C IN| AZMTH |NJ T_NE

90.00 E 19 B 2238.30 -20.14 A2.99 156.87 lid 34 2 56 27
90,00 14 33 44 4813,07 18.44 207,57 J56,36 68,12 15 53 57

/00.00 3 41 O 1974.2_ -21.16 23.15 156.45 ]11.62 4 13 54

J00.00 /_ 54 33 4552.36 19.45 ]87.9_ 155.91 66,85 ]7 10 76

/|0.00 4 50 26 1756.90 -23,9| 5.37 |55.|6 1|5.19 5 19 43

li0.O0 17 I 37 4346.46 _E.17 170.67 154.56 6_,_9 ]8 13 39

01FFERENT|AL COPRECT|ONS MZO-COUR$_ EXECUTION ACCURACY

TOE -._747 TRA -._|70 TC3 ,7353 _AU .1994 SGT _45,9 SGR 593.4 SG3 _4.8
ROE -.ZA2I RRA o0326 RC3 -.2614 FAU .06135 RRT -.15|8 RRF .1702 RTF -.7627.

FO[ .6467 FRA -.38_0 FC3-2.TTefl BSP 2552 SGB _32.9 R23 -.0239 R13 .7644

BOE .3667 eRA .3187 BE3 .7804 FSP -653 SGI 848.6 SG2 387.6 THA J74.89

ARR|V4L 04TE FEB 21 1966

125,24 £CC .20586 INC 3.4359 Vl 30.204

303.76 RC4 99.46 APO 131.02 vz 35.21Z

357.9] ZAC 66.1$ [TC 16_,14 CLP -17,66

6.131 0PA "17,]9 RAP 334,20 £CC J.3728

PO CST TIN IN| 2 LAT IN| Z LONG

]634,6 -17.09 35.33

4229.9 13.74 ZOI,Z_
1371.0 -I?.9_ 15.53

5967.? 16,60 181.64

1154.? -20,23 357.94

3756,7 ]9,88 J64,40

OR6IT OETERMINATION 4CCURACY

ST 376.4 SR 527.7 $S 5J5.Z

CRT .91e8 CR$ .9936 CST .e905

LSA 702.3 MSA 143,9 SSA 24.3

ELI 489.i EL2 99.5 ALF 40.70

ARRIVAL 0ATE FEB Z3 ]966

126.0J ECC ,200]2 INC 3,4628 v] 30.204

509.18 RCA ]00.79 APO 15].22 V2 35.204
337.86 ZAC 66.34 ETC ]62,/] CLP -20,60

5.738 0PA -17.31 RAP 334.56 £CC 1.3/46

PO CST TIN IN| 2 L&T IN| 2 LONG
1636.3 -17.19 35.56

4213,1 15.31 200.29

J374,2 -J8.04 13.73

3932.4 16.]3 280.72
1156,9 -20.31 358.07

5742.5 18.40 163.56

ORBIT OETERHINATION ACCURACY
ST 3BI.4 SR 3]7.6 SS 356.Z

CRT ,9265 CRS ,99|8 C$T .9926

LSA 730.7 NSA J45.B 5SA _4.!

ELI 497.7 EL2 92.3 ALF 39,39

;560



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 2, 1965-66

LJUNCH DATE DEC J ]965 FLIGHT TIN[ 86,00 ARRrVAL OAT[ F[6 25 ]966

HELIOCENTRIC CONIC

RL J47,51 LAL ,00

RP JO?.67 LAP 3.36

RC 57.230 GL 22.56

PLANETOCENTRIC CONIC

C3 Ia,T]3 VHL 4o3Z6

LNCH AZNTH LNCH TZNE

90.00 Z 12 O

90.00 14 31 A

100.00 3 3A 0

lO0.O0 15 51 45

I]O.OO 4 43 45

llO.O0 16 38 19

OIFFERENTIAL CORRECTZ(_N$

TOE -.1729 TRA -.1995 TC3 .7545 BAU .Z009

ROE -,2306 RRA .026L RE3 -.6747 FAU .06845

FOE .9620 FRA -.ASOZ FC3-3.1668 ESP 2592

BDE .3374 6RA .3006 BE3 .8030 FSP -755

DISTANCE 234.606

LOL 58.60 VL 27,42] GAL -6.13 AZL 86.51HCA 105.48 SNA 126,69 ECC .19512 [NC 3,4903 V] 30.204

LOP 174.]0 VP 37.651 GAP -7,24 AZP 90.93 TAL Z07.04 TAP 3]Z.52 RCA 1Ol.97 APO 151.41 V] 35.J98

GP -3.3Z ZAL 127.78 ZAP Z3,82 ETS 6.58 ZA[ 146.98 ETE 337,58 ZAC 66.74 ETC ]62,05 (LP -23.7]

OLA J.4Z RkL 294.93 RA0 6567.B VEL 11.836 PTH 2.10 VHP 5.369 DPA -17.5Z RAP 334.8] [CC 1.3060

L-| TXM[ IN] LAT |NJ LONG _NJ RT ASC _NJ AZNTH |NJ TIME PO C$T TIN IN] Z LAT IN] Z LONG

2242.65 -20,24 43.27 155.37 ]10.24 Z 49 Z2 ]642,7 -17,30 35.82

4798.68 ]8.07 206.68 ]54.73 67.82 15 5J 3 4|98.7 ]4,9J 199.43

1978.]5 -21.Z6 23.40 ]54,95 Ill.52 4 6 58 1378.J -]9.15 ]5.99

4538,4_ 19,08 187.09 J54.89 66.54 IT 7 23 3936.4 15.74 179.89

1759.80 -23.99 5,55 153.68 JlG.Jl 5 13 5 1159.8 -20,4] 358.24

4329.54 21.77 J69.88 152.93 62.97 18 l0 38 3729.5 17.97 162.8J

MI0-COURSE EXECUTION ACCURACY (_8_T DETERMINATION ACCURkCV

SGT 845.| 5GR 388,B $G3 266.8 ST 38].0 SR 306.0 SS 598.9

RRT -.1777 RRF .J996 RTF -,765J CRT .9359 CRS .9897 C$T .8933

SGB 930.3 R23 -.0293 RJ3 ,7673 LSA 758.3 NSA 147.8 $SA 23.8

SGJ 848.7 SG2 38J.0 THA ]74,]4 ELI 48].2 EL2 85.3 ALF 38.35

LAUNCH OATE DEC J J965 FLIGHT TIME 88.00 ARRIVAL DATE rE6 17 ]966

HELZOC6NTRJC CONTC OJSTANCE 24J.300

RL 147.51 LAL .OO LOt. 68.60 VL 17.5]3 GAL -6.16 AZL 86.48 HCA 108.72 SMk J2?.3I.EC( .]9078 [NC 3.518? V] 30.204

RP IO7,70 LAP 13.33 LOP 177,34 VP 37.710 GAP -6,54 AZP 9J.J3 TAL 208.06 TAP 316.77 RCA 103.02 APO 15J,59 V2 33.186

RE 59.151 GL 13.05 GP -3,62 ZAL ]28.59 ZAP 27.22 £TS 6,]2 ZA£ ]47.69 ETE 337.03 ZAC 66.77 £TC 161.89 CLP -27.O0

PLANE TOCENTRJ( CON|C

C3 18.386 VNL 4.28# OL_ 1.7Z RAL 193.72 RA0 6567.7 VEL 1J.822 PTH 2.09, VHP 5.026 OPA -J7.92 RAP 334.86 ECC J.3026

LNCH AZNTH LNCH T|N( L-Z TTNE INJ LAT fNJ LONG INJ RT ASC INJ AZMTH JNJ T_NE PO CST TIN INJ 2 LATINJ 2 LONG

90.00 2 5 24 2247167 -20.36 43.59 154.06 lJ0.12 2 42 5J ]647.7 -J7.43 36.]3

90.00 J4 28 51 4785.39 ]7.73 205.85 153.30 67.55 15 48 36 4J85.4 J4.53 ]98.63

lO0.O0 3 27 32 1982.72 -21.3T Z3.69 153,65 11|.41 4 0 35 J382,7 -18.28 16,27

]O0.OO 15 A9 14 45L=elJ.57 ]8.73 186.30 J52,85 66.27 17 4 49 3925.6 ]5.36 ]79.12

liD.DO 4 37 37 1783.38 -24.10 5.78 152.38 115.01 5 7 0 J163.4 -20.52 358.45

]JO.OO |6 55 49 43]7.67 2J.40 169.J6 15].49 62.69 18 7 46 3717.7 ]7.57 J62.12

01rPERENT|AL CONRECTZON$ NXO-COURSE EXECUTION ACCURACY ORBIT O£TERNJNATXON ACCURAC_

TOE --2703 TRA -.2866 TC3 .7582 8AU ,1994 SGT 836.6 SGR 383.9 SG3 302.9 ST 579.5 SR 292.5 $S 646.0

ROE -.2167 RRA o0197 RE3 -.2885 FAU .07640 RRT -.2037 RRF .2335 RTF -.76J6 CRT ,94J_ CRS .9874 CST .8928

FOE J.O969 FRA -,9893"FC3-3.5975 88P 2565 $G8 920.5 R23 -.0404 R13 .?647 LSA 789.7 NSA J50,6 SSA 23.3

80E .3477 8RA .2872 8C3 .8112 FSP -869 SGJ 84J.2 $G2 373.B THA ]73.34 ELI 472.6 EL2 79.2 ALP 37.18

LAUNCH DATE DEC I ]965 FLIGHT TINE 90,00 ARRIVAL DATE" MAR J 1966

HELIOCENTRIC CONIC

RL 147,5] LAL ,00

RP ]O7.73 LAP 3.29

RC 61,]27 GL 23,51

PLAN[TOCENTR]C CONZC

C3 18,120 VHL 4,237

LNCH AZNTH LNCH TIME

90.00 I 59 ]9

90.00 14 27 7

100,00 3 2] 36

100.00 J5 4? 32

lJO,OO 4 3] 59

110,OO 16 53 38

DIFFERENTIAL CORRECTiONS

TOE -,Z647 TRA -.2775 TC] ,7469 BAU .J953

ROE -.2057 RRA .O]33 RC3 -.3034 FAU .08531

roe 1.2519 FRA -.7113 FC3-4.0758 88P 2499

806 .3352 8RA .2778 8C3 .8062 FSP -997

DISTANCE 847,968

LOL 68,60 VL 27.593 GAL -6.]8 AZL 86.45 HCA 111.95 SNA J27.95 ECC ,]8702 INC 3,5482 V! 30.204

LOP ]80.58 VP 37.759 GAP -5.88 AZP 9].33 TAL 208.99 TAP 320.94 RCA J03.94 APO J5].76 V2 35.J76

GP -3.96 ZAL 1Z9.29 ZAP 30.73 ETS 5.72 ZA£ 148.69 ETE 336.]5 ZJC 66.62 ETC ]6],68 CLP -30,50

DLA 2,0] RAL 292.75 RA0 6567.7 VEL 1].811 PTH 2.09 VHP 4.707 DPA -]8.23 RAP 334.72 [CC ].2982

L-] TTME IN] LAT IN] LONG [NJ RT AGE IN] AZNTH IN] TIME PO CST TIM IN] 2 LAT IN] 2 L_NG

2253,34 -20.49 45.95 ]52.92 109.98 2 36 53 1633,3 -]7.58 36,46

47?2.90 ]7.40 205.08 152.04 67.30 15 46 40 4172.9 14.18 J97.B9

1987._6 -21.50 24.03 ]52.52 J11.28 3 54 44 ]388.0 -J9.46 16.59

4513.53 ]8.40 ]85.56 ]51.59 66.0] ]7 2 4_ 39]3.5 J5.00 178.4l

1767.64 -24.E2 6.05 15J.26 J]4.90 3 ] 27 JJ67,6 -20,66 358,11

4306.6] 21.05 168.49 150.23 62.43 18 5 25 3706.6 J7.19 161.49

MJ0-COUR5[ EXECUTION ACCURACY O28IT DETERMINATION ACCURACY

5GT 819.l 5GR 379.1 SG3 345.4 ST 374.0 $R 277,0 SS 696,3

RRT -.2328 RRF .2739 RTF -.7522 CRT .9449 CRS .9849 CST .8902

$G8 902.6 223 -.0565 R13 ,7569 LSA 823.2 MSA ]53.6 SSA 22.6

551 825.0 SG_ 366.0 TH_ 17_,33 EL| 459.5 EL2 75.8 ALF 36.06

LAUNCH DATE DEC J J965 FL/GHT TIME 92.00 ARRIVAL 0ATE NAR 3 ]966

HELI(XENTR|C CONIC

RL ]47.51LAL .DO

RP 107.76 LAP 3.24

RC 63,151 GL 23.94

PLANET(XENTRIC CON|C

C3 17.904 VHL 4.23J

LNCH AZNTH LNCH TIN_

90,00 I 53 44

90.00 14 25 55

I00.00 3 16 9

100.00 15 46 12

110.OO 4 16 52

]10.00 |6 5| 59

O|FFER[NTIAL CORRECTIONS

TOE -.1349 TRA -.1725 TC3 .7201 8AU ,1886

ROE -.]913 RRA .0066 RE3 -.3197 FAU .09525

FOE 1.4173 FRA -.8469 FC3-4.6057 58P 2397

806 .3189 8RA .2725 _(3 .7879 FSP -1141

O[STkNCE 254.61]

LOL 68.60 VL 27.661 GAL -6.20 AZL 86.42 HCA I]5.18 SNA J28.32 ECC .18378 INC 3,5790 VI 30.204

LOP 183.82 VP 37.800 GAP -5.24 AZP 91.52 TAL 209.8] TAP 324,99 R_A 104.74 APO 151.90 V2 35.]66"

GP, -4.34 ZAL ]29.87 ZAP 34.47 ET$ 5,35 ZAE 149.97 ETE 334.87 ZAC 66.26 ETC 16].40 CLP -34.23

DLA 2.30 RAL 29J.90 RAO 6567.7 VEL 11.802 PTH 2.09 VHP 4.4J3 0PA -]8.75 RAP 334.3? ECC ].2947

L-Z TXNE IN] LAT _NJ L_G |NJ RT ASC IN] AZNTH IN] T_M_ PO C$T T_N IN] 2 LAT IN] 2 LONG

2259.69 -20.64 44.36 15J.96 J09.83 2 31 24 J659.7 -]7:7_ 3£.88

4780.95 17.09 204.35 150.96 67.07 15 45 ]6 4161.0 13.83 J97.18

1993.86 -21.65 _A.40 15J.55 JJ].J3 3 49 23 J393.9 -18,58 16.9_

A502.02 18.08 184.65 J50.50 65.78 ]7 I 14 3902.0 14.65 J7?.73

]7_.56 -24.36 6.36 ]50.31 ]|4.76 4 56 2A ]172.6 -20.8J 359.0J

4296.09 20.72 |67.85 ]49.J3 62.18 18 3 35 3696.1 16,83 J60.88

MZO-COURSE EXECUTioN ACCURA(_ ORS|T OET£RMINATION ACCURACY

SGT 791.8 SGR 374.9 SG3 388,8 ST 363.0 SR 259.5 SS 730,0

RRT -.265] RRr ,3219 RTF -.7351 CRT .9457 CRS ,9822 CST .8842

$G8 8?6.0 R_3 -,0796 R13 .7A26 LSA "858.2 MSA J56.7 SSA 2J,9

SGI 799.6 $G2 357.9 THA ]7].04 ELI 440.8 £L2 69,5 ALr 35.05
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 2, 1965-66p

LAUNCH DATE DEC J 1965 FLIGHT TIN[ 94.00 ARR|VAL DATE MAR 5 1966

NELIOC[NTRIC CONIC

RL 147.51 LAL .00

RP 107.80 LAP 3,18

RC 65.219 GL 24.35

PLANETOCENTRZC CONIC

C3 J?.727 VHL 4,210

LNCH AZHTH LNCH TIME

90.00 IiB 36

90.00 I4 25 16

100.00 3 II 9

100.00 I5 as 24

110.00 4 22 II

110.OO 16 50 52

DISTANCE 261.226

LOL 68.60 Vk 27.721 GAL -6,22 AZL 86.39 MCA JIB.41 SNA

LOP |87.05 VP 5?.833 GAP -4.62 AZP 91.72 TAL 210,53 TAP
GP -4,76 ZkL I3_.33 ZAP IS.AS ETS 4.99 ZAE I51,53 ETE

128.73 ECC .18099 INC 3.6116 vl 30.204

528.94 RCA 105.43 APO 152.O3 v2 35.155

333.06 2AC 65.69 ETC 16i.01 CLP -38.20

DLA 2.60 RAL 291,17 RAD 6567.7 VEL 11.?94 PTM 2.09 VHP 4.144 OPA -19.41 RAP 333,79 ECC 1.291?

L-I TIME INJ LAT |NJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT ]NJ Z LONG

2165.75 "20.80 44.81 15J.15 109.66 E 26 E3 1666,B -17.93 37.31

4749.26 |£.77 203.63 150,03 66.85 15 44 25 4|49.5 13.50 196.48

Z000,47 -21.81 24.83 I50.75 110.96 3 44 30 1400.5 -18.77 17.36

4490.78 |7.76 t64.J7 149.57 65._5 1T 0 15 3890.8 14.31 177.0?
IITJ.15 -24.52 6.7J 149.52 114.60 4 51 49 I178.1 -20.99 359._4

4283.81 20.39 I67,24 148.Z0 61.95 1B 2 IP 36e5.9 16.48 150.30

DIFFERENTIAL CORRECTIONS

TOE-.2391 TRA -.2711 TC3 .6785 BAU .1797
e0E -.1761 RRA -.0003 RC3 ".3381 FAU .I0634

FD( 1.61.17 FRA -.9995 FC_-5.I936 BSP 2283
BDE .2969 sea .27J! BC3 .759J FSP -1309

LAUNCH OATE DEC 1 J965

HELIOCENTRIC CONZC

RL 147.51 LAL .00

RP 107.93 LAP 3.10

RC 67,327 GL 24.73

PLA_TC_ENTR]C CON|C

C3 J7.381 VHL 4,I93
LNCH AZNTH LNCH TIME

_0.00 | 43 52

90.00 14 25 13

JO0.O0 3 6 34

100.00 I3 45 12

llO.O0 4 17 36
110.00 16 50 19

DIFfeRENTIAL CORRECT|ON$

TOE -.ZI_I TRA -.2772
R0E -.1590 RR_ -,0075

FOE 1.8409 FRA-J.1370

80E ,2707 BRA .2773

M|0-COURSE EXECUTION ACCURACY ORBIT OETERMINATION AccueAcv
SGT 754.| SGR 372.1 SG3 439,3 ST 344_J SR 239.8 $S 805.0

RRT -.3012 RRF ._789 RTF -,7080 CRT .9432 CRS .9788 CST .8725

SGB 840.9 R23 -.|120 R13 .7203 LSA 893.3 MSA 159.3 SSA 21,1
SGI 764.7 SG_ _49.9 THA I69._7 ELl 414.2 EL2 66,2 ALF 34.31

_LIGHT TIME 96.00 ARRIVAL OATE MAR T 1966

DISTANCE 267.8J3

-6.22 A2L 86.35 HCA 121,64 SNA 129.07 ECC .17860 INC 3.6461 Vl 30.204

LOP J90.29 VP 37,839 GAP °4.03 AZP 91.9| TAL 2I|.14 TAP 332.77 RCA 106.02 APO 152.13 V2 35.143
GP -5.23 ZAL |_0,67 ZAP 42.69 ETS 4.61 2AE 153,34 EYE 3_0.57 ZAC 64,88 ETC 160.52 CLP -42.43

OLA 2,92 RAL 290.37 RA0 6567.7 VEL lI.?B8 PTH 2.08 VHP 3.901 OPA -20,19 RAP 332.96

L-I TIM£ ]NJ LkT INJ LONG INJ RT A_C INJ A2MTM INJ TIME

2274.60 -£_0.98 A5.32 130.30 109.47 2 21 46

4737,57 16,46 202.9I J49.25 66.63 15 44 IO
2007.84 -_I.99 25.30 JSO.II I10,77 3 40 2

4479,57 _7.44 183.48 148.79 65.33 I6 39 51

1784,46 -_4.70 7.12 148.88 114.42 4 47 40

4273.71 Z0.07 166.63 I47.4| 61.73 18 I 35

MIO-COURSE EXECUTION ACCURACY

TC3 .6137 BAU ,1670 $67 705.9 SGR 371.0 SG3 493.8

RC3 -.3583 FAU .liBEl RRT -.3673 RRF .44j7 RTF o.6606

r¢3-3.9109 BSP 208I SGB 797.5 R23 -,I664 R|3 ,6823

_C3 .7107 FSP -1485 $G1 719.5 SG2 34_,9 THA J67.29

LOt. 68.60 VL ZT.TTJ GAL

ECC 1,2893

PO CST TIM INJ 2 LAT INJ 2 LONG

1674.6 -18,13 37.80

4J37.6 13.I6 199.79
I407.B -18.97 17.81

3879.6 13.97 17_.4|

1184.3 -21.19 359,73

3675.7 16.13 159.72

ORBIT D£TERMINATION AccueAcY

ST 320.7 SR 217.5 SS 864.2

CRT .9336 CRS .9751 CST .8530

LSA 932,9 MSA 162.2 $54 20.2

ELI 392.! EL2 64.3 ALF 33._8

LAUNCN 0ATE DEC I 1965

HELIOCENTRIC CONIC

eL 147.51 LAL .00

RP 107.81 LAP 3.02

RC 69.470 GL ZS.IS

PLANETOC[NTRIC CONIC

C3 17.459 VHL 4.176

LNCH AZMTH LNCH TIM(

90.00 1 39 78 2283.31 -21.17

90.00 14 25 46 4?25.65 16.14
100.00 3 2 19 2016,04 -ZZ.I9

100.00 15 45 35 4468,15 17.12

110.O0 4 14 3 1791.54 -24.99

110.00 16 50 21 4265.42 19.7_

DIFFERENTIAL CORRECTIONS

TOE -.1911 TRA o.2SBl TC3 .5307 BAU .1525
ROE -.1405 RRA -.O151RC3 -.3813 fAU .I310I

FOE _.0746 _RA-1.3282 FC3-6.496| BSP 1863

B0E .2372 BRA .2883 BC3 .6335 rSP -1685

LAUNCH DATE 0EC I 1963

FLIGHT TIME 96.00

DISTANCE 274._72

LOL 68.60 VL 27.813 GAL -6._2 AZL 8_.32 MCA 12_.96 SMA

LOP 193.52 VP 37.879 GAP -3.4? AZP 92,1| TAL 211.63 TAP
GP -5.76 ZkL 130.90 2AP 47,20 ET$ 4.20 ZAE 15_.37 ETE

Ok4 3.23 RAL 290.09 RAD 6567.7 VEL 11.7B3 PTN 2.08 VHP
L-I TIME ]NJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

HELIOCENTRIC CONIC

eL 147.51 LAL .OO LOI. 68.60 VL 27.646 GAL

RP 107.90 L_P 2.93 LOP I96.74 VP 37.89_ GAP

RC 71.$43 GL 23.36 GP -6.34 ZAL 131.02 ZAP

PLAN_TO_ENTRIC CONIC

C3 17.337 VHL 4,166

LNCH AZMTH LMCH TIME
90.00 i 33 20

_0.00 14 26 37

100.00 2 58 22

100.00 15 46 36
ZlO.O0 4 10 _9

110.00 16 50 59

OIFFERENfiAL 'CC_R_CTIONS

TOE °.1372 TR_ -.3075 TC3 .4216 BAU ,1359

ROE -.1201RRA -.0228 RC3 -.4063 FAU .]4402

roe Z.3287 rRA-I.4969 F¢3-7.1B35 BSP 1968

POE .197_ BR_ ,3083 BC3 .5955 _SP -1884

ARRIVAL OATE MAR 9 1966

129.36 ECC .17656 INC 3.6831 vl 30.204

536.49 RCA 106.52 APO 152.20 v2 35:131

327.15 ZAC 63.83 ETC 159.89 CLP -46.93

3.683 OPA -21.12 RAP 331,86 Ecc 1.2873

PO CST TIM |NJ 2 LAT INJ 2 LON_

4_.88 150.00 I09,25 Z 17 31 1683.3 -18.36 38,34

202.19 149.61 66,41 15 44 31 4125.7 12.B1 1e5.o9

25.63 149.61 110.56 3 35 55 1416.0 -19.19 10.3_

182,79 148,15 65.11 17 0 3 3868.2 13.61 173.75

7.57 148.39 114.22 4 43 54 1191.5 -21.41 .16

166.02 146.?6 6].31 10 I 26 3665.4 15.78 159.13

MI0-COURSE EXECUTIO(q ACCURAC_ ORBIT DETERMINATION ACCURAC¢
SGT 649.6 SGR 572.9 SG3 352.5 ST 288.0 SR 193.0 SS 923.2

RRi T.3__2 R_r .3115 RTr -.5053 CRT .91g_ C_S .9699 CST .8169
SG0 749.0 R23 -.248I R13 _r_253 LSA 972.1 MSA 164.3 SS4 19.3

SGI 66_.6 SG2 341,6 THA J64.95 EL1 340.? EL2 64.2 ALF 32.95

FLIGHT TIME 100.00

DISTANCE 2_0.902

o6.2J AZL 86.28 HCA 129.09 SMA

°2.93 _ZP 92.30 TkL 212._1 TAP.

5J.96 ITS 3,74 ZAE 157.34 ETE

ARRIVAL DATE MAR IJ J966

129.60 ECC .17481 INC 3.7231 VJ 30.204

340.09 RCA 106.95 APO I_2.26 V2 35.120

32_.46 ZAC 62.6J ETC 159.11 CLP -5J.6_

OLA 3.GO RAL 289.?2 RAO 6567.7 VEL 1J.779 PTH 2.08 VHP 3.491 0PA -22.17 RAP 330.55 ECC 1.2857

L-I TIME INJ LAT INJ LONG [NJ RT A$C |NJ AZNTH INJ TZN_ PO CST TIM INJ 2 LAT INJ 2 LONG
2293.00 -_1.39 46.51 149.64 109.01 2 13 33 1693,0 -IB.60 39.95

4713.24 |9._0 201.44 |48.10 66,19 15 45 30 4113.2 |2.4_ J94.36

Z023.19 -22.40 _6.43 149.23 110.32 3 32 7 1425.2 -19.44 IB.99

445_.28 16.78 182.08 147.64 64._9 17 0 52 3936.3 J3.23 175.06

J799.50 -15,12 B,09 J46.04 113.99 4 40 29 1199,5 -21.66 .64

4234,76 J9,39 I_5.39 J46.25 61.28 J9 ! 53 3654,8 15.40 ]59.53
MID-COURSE EXECUTION ACCURACY ORBIT OETERMIN4TION ACCURkCV

SGT 391.3 $GR 378.0 SG3 61310 ST 251.0 SR 165.T SS 983.Z

RRT -.3|26 RRF ,5627 RTF -.4579 CRT .8846 ORS .9627 CST .T506

SGB 701.8 R23 -.376? R13 .5309 LSk 10|6.4 MSA 166.6 SS4 18.3

SGI 609.2 SG2 349,3 TMA J62.97 EL1 293.4 ELI 66.1 4Lr 32.J0

¢

z_
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 2, 1965-66)

LAUNCH DATE CEC ! 1955 FLZGHT TJME 102.00 ARRIVAL DATE MAR [3 ]955

HELIOCENTRIC CON ZC DISTANCE 287.403

RL 147.51 LAL ,00 LOL 68.60 VL 27.873 GAL -6,19 AZL 86,23 HCA ]3J,31 5NA |29.79 ECC .J7333 ;NC 3.7668 V! 30,204

RP IO7.94 LAP 2.83 LOP 199,97 VP 37,900 GAP -2.4| AZP 92.49 TAL 2|2.27 TAP 343.58 RCA ]07.29 APO J52,28 V2 35.108

RC 73,845 GL 25.98 GP -6.99 ZAL J31.02 ZAP 56,97 ETS 3.22 ZAE 159.73 ETE 316.05 ZAC 61,J6 ET( J58,|5 CLP -56,69

PLANETOCENTRZC CONIC

c3 17.271 VHL 4.J56 OLA 3.99 RAL 289.46 RAO 6567.7 VEL 11.773 PTH 2,08 VHP 3.325 0PA -23.36 RAP 328.95 ECC J.2842

LNCH AZNTH LNCH T]NE L-I TINE IN] LA7 |NJ LONG IN] RT ASC IN] AZMTH IN] TIME PO CST TIN |NJ 2 LAT IN] 2 LONG

90.00 I 31 26 2303.83 -2|.63 47.22 J49.4J |08.73 2 9 50 1703,8 -18,87 39.63

90.00 14 28 47 4700.J2 13.43 200.64 147.72 65.96 J5 47 7 4J00.l 12.06 193.59

IOO.OO 2 54 38 2035.44 -22.65 27.09 149.02 110.05 3 28 34 1435.4 -19.71 19.53

100.00 ]5 48 J6 4443.74 |6.41 18J.32 147.23 64.66 17 2 19 3843.7 12.87 ]74.35

lIO,O0 4 7 |0 1808.43 -25.36 8.66 147,83 113.73 4 37 19 ]208,4 -21.94 J.J9

JlO.OO 16 52 13 4243.31 19.02 |64.72 145.85 61.05 ]8 2 57 3643.5 ]5.01 J57.90

DIFFERENTIAL CCRRECTXON$ MIO-COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

TOE -,|132 TRA -.3340 TC3 .2891 BAU .|203 SGT 54A.J SGR _87.2 SG3 674.0 ST 210.9 SR 136.0 SS J047.0

ROE -.0979 RRA -.0308 RC3 -,4336 FAU .15704 RRT -.2162 RRF ,6533 RTF -,2546 CRT .8065 (R$ ,9511 _$T .5164

FOE 2.5920 FRA-I.6612 FC3-7.8716 BSP J259 SGB 667.8 R23 -.3fi43 RJ3 ,3647 LSA ;063,3 PSA 168,5 SSA J7,3

BOE .15J2 BRA .3354 8C3 .5212 F$P -2087 SGJ 53fl.9 $G2 370.0 THA 164.03 ELI 240.8 EL2 70.4 ALr 30.35

LAUNCH DATE DEC | |965 FLIGH? 71M_ 104.00 ARRIVAL CATE NAR 15 |966

HELIOCENTRIC C_IC

RL 147.51 LAL =OO

RP 107.98 LAP 2.72

RC 76.070 GL 26.42

PL&N[TOCENTRI( CONIC

C3 17.199 YHL 4.J47

LNCH AZMTH LNCH TIN_

90.00 1 27 40

90.00 14 _J 20

JO0.O0 2 5J A

lO0.O0 lfi flO 36

110.OO 4 4 4

110.O0 16 54 6

0|FF[RENT_L CCRRECT]ON$

TO[ -,0637 TRA -._666 TC3 .|356 BAU ,Ill0

RO( -.0744 RRA -,0389 RC3 -,4632 FAU ,J6974

roe 2.8491 FRA-I.8JgO FC3-B.f1439 BSP 104l

BO£ .0979 BRA .3687 BC3 .4826 FSP -2295

OI$TANCE 293.876

LOL 68.60 VL 27.893 GAL -6.16 AZL 86.19 HCA |34.53 SNA 129.93 ECC .17207 INC 3.8149 V| 30.204

LOP _O3.19 VP 37.903 GAP -J.9J AZP 92.68 TAL 212.42 TAP 346.95 RCA J07.57 APO 152.29 V2 35.095

GP -7.69 ZAL 130.92 ZAP 62.19 _TS 2,62 ZA_ |6J.75 ETE 307.34 ZAC 59.56 ETC |57.00 CLP -61.91

OLA 4.4| RAL 269.30 RA0 6_67.7 VEL 11.772 PTH 2.08 VHP 3.|86 0PA -24.66 RAP 327.14 ECC ].2631

L-I TIN_ IN] LAT IN] LONG IN] RT A$C IN] AZMTH IN] TIME PO CST TIN IN] 2 LA T IN] 2 LONG

23J6.00 -21.89 48.01 /49,3J 108.42 2 6 J6 1716.0 -19.17 40.39

4686.03 15.04 199.79 /47.43 65.72 |5 49 26 4086.0 I1.64 J92.77

2046.93 -22.91 27,84 148.93 109.74 3 25 Jl |447.O -20.01 20.25

4430.30 16.02 180.52 146,98 64.42 17 4 26 3830.3 12.45 ]73.35

1818,_1 -25.64 9.32 147.74 IJ3.43 4 34 22 J218.5 -22.24 J.SJ

423J._0 18.62 164.02 J45.56 60.80 18 4 37 3631.3 14.59 157.23

HID-COURSE EXECUTION ACCURACY ORBIT DETERN_N&TJON ACCURACY

SGT 527.6 SGR 40J.3 $G3 733.5 ST |76.0 SR 104.7 SS 1]05.0

RRT ".03J9 RRF .7203 RTF .0306 CRT .6223 CRS .9279 CST .3280

SG8 662.9 R23 -.7223 RJ3 .0009 LSA JliO.8 NSA 169.6 SSA 16.3

SGJ 528.0 SG2 400.9 THA J76.7J EL] J90.2 EL2 75.8 ALF 24.44

LAUNCH OATE O[C | J95_ FLIGHT TIME I06.00 ARRIV4L C4T[ NAR 17 1966

HELIOCENTRIC CON[C

RL 147.31 LAL .00

Rp 1a8,02 LAP 2.60

RC 78,3|6 GL 26,88

PLANETOCENTR_'_ CONIC

C3 17.140 VHL 4.140

LNCN AZMTH LNCH TIME

90.00 1 23 56

90.00 14 34 37

100,00 2 47 35

]00.00 15 53 40

110.00 4 ! 5

110.00 16 36 39

DIFFERENTIAL C_RECTIONS

TOE -.004A TRA -.4070 TC3 -.0424 BAU ,J135

ROE-.0492 RRA -,0468 RC3 -.A936 _AU ,18099

FOE 3.0994 FRA-J.9507 FC5-9.1413 B$P J049

8DE .0494 BRA .4097 8C3 .4934 FSP -2477

DISTANCE 300.319

LOL 68.60 VL 27.907 GAL -6,12 AZL 86.13 HCA 137.74 SNA J30.03 ECC .17J01 INC 3.8687 Vl 30.204

LOP _06.40 VP 37.902 GAP -I.43 kZP 92.87 TAL 2|2.47 TAP 350.2J RCA 107.79 APO ]52.26 v2 35.082

GP -8.45 ZAL J30.70 ZAP 67.58 ETS J.92 ZAE 163.32 ETE 295,91 ZAC 57.83 ETC 155.65 CLP -57.52

0LA 4.87 RAL 289.25 RAO 6567.7 VEL [I,770 PTH 2.06 VHP 3.075 OPA -26.06 RAP 325.J2 ECC 1.282|

L-I TIME IN] LAT IN] LONG SNJ RT A$C IN] AZNTH _NJ TIME PO (ST TIN rNJ 2 LAT rNJ 2 LONG

2329.75 -22.J9 48.9! 149.33 108.06 2 2 46 1729.7 -J9.5! AI.25

4670.69 14.61 198.87 J47.29 65.47 J5 52 27 4070.7 Jl.lB ]91.88

2059.99 -23.2l 28.70 148.96 109.39 3 El, 55 1460.0 -20.35 21.07

4415.68 15.59 179.65 146,8| 64.17 17 7 J5 3813,7 1].99 172.7l

1829.95 -25.94 10.06 |47.79 |J3.08 4 3! 35 1229.9 -22.59 2.51

4218_48 18.J9 J63.26 J45.39 60.54 18' 6 57 3618.5 14.13 156.5_

NI0oCOURSE EXECUTION ACCURACY ORS/T 0E TERMINATION ACCURACY

SGT 566.5 SGR 4J9.4 SG3 787.3 ST 169.? SR 71.9 5S 1161,3

RRT .2168 RRF .7792 RTF .3432 CRT .306J CR$ .870| C$T -.13JI

SGB 704.8 R23 .6316 RI3 .4900 LSA 1163.2 NSA 170.8 5SA 15.3

5GJ 580.8 $G2 399.4 THA 17.70 EL! J7J.4 EL2 67.7 ALF 5.77

LAUNCH DATE OEC ! 1965 FLIGHT TINE |08.00 ARR|VAL DATE NAR J9 1966

HELIOCENTRIC CONIC

RL 147.51 LAL ,OO

RP 108.06 LAP Z,47

RC 80.581 GL 27.39

PLAN[T(_[ENTRIC CONIC

C3 17.O96 VHL 4.|35 0LA 5.39 RAL 289.29 RA0 6_67.7 VEL

LNCH AZMTH LNCH TIME L-I TIM[ INJ LAT

90.00 I 20 ]_ 23A3.42 -22.5J

90.00 14 38 41 4653.8J 14.13

100.00 2 44 4 2074,85 -23,_4

ZOO.00 15 57 29 4399.61 JS.ll

110.OO 3 58 B 1843.02 -26,29

1|0.00 16 59 54 4_04.2l 17,7]

OZFFERENTIAL CCRRECTZON$

TOE .O63_ TRA -.4335 TC3 -,2398 BAU .1318

ROE -.0227 RRA -.O344 RC3 -.3246 FAU .J9034

F0[ 3.3272 FRA-2.0320 rC3-9.639J BSP J397

BOE .O_75 BRA .4568 Be3 ,_768 FSP -2633

0I$TANCE 306.735

LOt. 68.60 VL 27.915 GAL -6.08 AZL 86.0? _CA 1A0.96 SMA

LOP 209.62 VP 37.896 GAP -.96 AZP 93.03 7AL 212.41 TAP

GP -9,29 ZAL 130,38 ZAP 73,08 ET5 . 1.13 ZA£ J64,11 ETE

11.768 PTH 2.08 VHP

130,09 ECC .J70J2 INC 3.9295 VI 30.204

353,37 RCA 101.96 AP0 _32,22 v8 35.069

_82,01ZAC 56.07 ETC 154.07 CLP -72.85

2.989 OPA -27.55 RAP 322.96 ECC 1.28]_

IN] LONG IN] RT A$C IN] AZNTH IN] TIME

49.94 J49.49 107.64 I 59 J6

J97.62 J47.23 65.20 J3 56 15

29.68 J49.12 108.97 3 18 39

178.70 146.75 63.90 J7 10 49

J0.92 J47.97 II2,68 4 28 51

J62.43 14_.32 60,27 ]B 9 58

NI0°COURSE EXECUTION ACCURACY

SGT 667._ SGR 44J.5 SG3 833.0

RRT .4446 RRF .8291RTF .5889

SGB 800.3 R23 .4887 RI3 .7133

SGJ 708,2 5G2 372.7 THA 23.14

PO C5? T_N ZNJ 2 LAT IN] 2 LONG

1745,4 -19.89 42.?5

40_3.8 10.67 190.90

|474.9 -20.73 22.00

3799.6 /J.48* 171.79

1243.0 -22.98 3.32

360_.2 J3.62 J55.71

CRSIT OETERNINATION ACCURACY

ST 208.9 SR 40.9 SS J2J2.8

CRT ,1881 CR$ .6373 CST -.5806

LSA 1219,3 NSA 171.5 $$A J4.2

EL] 209.] EL2 40.] ALF 2.J9

J563



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 2, 1965-66,

LAUNCH 0ATE DEC ] 1965 fLIGHT TIME IJ0.0D ARRIVAL 0ATE MAR Z| 1966

HELIOCENTRIC CONIC

RL 147.51 LAL .O0

RP IO#.lO LAP Z.34

RC 62.862 GL Z?.95

PLAN(TO_ENTR|C CONIC

C$ 17.058 VHL 4.I31

LNCH ATMTH LNCH TIN_

90.OO I 16 I4

90.00 14 43 39

I00.00 2 40 23

100.00 16 2 9

I|0.00 3 55 g
1|0.00 I? 3 55

0ISTANCE 313.123

LOL 68.60 VL Z?.918 GAL -6.02 AZL 86.00 MCA 144.17 SMA 130.1! ECC .16938 INC 3.9992 Vl 30.Z04

LOP 2J2,83 VP 37.886 GAP o,52 AZP 93.24 TAL 212,25 TAP 356,42 RCA 108,07 APO J$Z.15 V2 55.056

GP -10.20 ZAL 129.94 ZAP 78.63 ETS ,23 ZA( 163.83 [TE 267.14 ZAC 54.33 ETC 152.27 CLP -78.44

OLA 3.98 RAL 289.42 RAO 6567.? VEL 11.767 PTM 2.08 VMP 2.831 DPA -29,1] RAP 320.71 ECC 1.2809

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ _ZJ4TH. _NJ TIME PO CST TIM INJ _ LAT XNJ Z LONG

2363.4_ -22.88 51.14 149,77 107.13 ! 35 38 I763.5 -20.32 43.40

4633.02 13.59 196.75 147,28 64.92 16 0 54 4035,0 I0.|O I89.81

.2091.97 -23.92 30.81 149,41 108.49 3 13 17 1492.0 -21.1'? 23.09

4381.75 14,57 1??.64 146.79 63.61 17 15 11 3781.7 10.91 IfO.TT

1858.09 -26.68 11.92 148.29 J12.21 4 26 7 1258.1 -23.43 A.26

4188.39 17.17 161.52 145,34 59,98 18 I3 43 3588,4 13.O5 194.83

DIFFERENTIAL CONRECTION9

TOE .1401 TRA -.5045 ?C3 -.4515 BAU .1639

ROE .0047 RRA -.06i7 RC3 -.3561FAU .19750

FOE 3,6144 FRA-2.1235 FC-10.0177 8SP 1933
BO( .1402 8RA .5083 8C3 .?163 FSP -2768

LAUNCH DATE DEC 1 1965

HELIOCENTRIC CONIC

RL 147.5J LAL .00
RP IO8.14 LAP 2,20

RC 85.157 6L 28.38

PLAN(TOC£NTRIC CONIC

C3 17.O62 VNL 4.I31

LNCN AZN?H LNCH ?_1_

90.00 JII 59

MID-COURSE EXECUTION ACCURACY _SIT DETERMINAT]ON ACCURACY

SGT 8|9.8 SGR 467.5 $63 868.5 ST 287.1SR 30.0 55 J256.0

RRT .6086 RRF .8703 RTF ,7426 CRT .7980 CRS -.3908 CST -.7986

SG0 943.6 R23 .3979 RJ3 .8J92 LSA J277.2 NSA 171.6 SSA 13.!

SGI 677.7 962 346,4 THA 22,91 ELI 288.1 EL2 18,0 ALF 4.78

FLZ_T ?JME |12.00 ARRIVAL DATE MAR 23 1966

O_STANC( 319,48_

LOL 68.60 VL 27.9|7 GAL o5.g6 AZL 85.92 HCA J47j36 SMA |30.I0 EC( .16878 INC 4.0807 VI 30.204

LOP 216.04 VP 3?.873 GAP -.09 AZP 93.44 TAL 21|.99 TAP 359.3? RCA 109.14 APO 15Z.O6 VZ 35.043

GP -II.2I ZAb 129._8 2AP _4.1_ (TS 359,I9 ZA( 162.51ETE 253.49 7AC 52.72 ETC 150.26 CLP -94.0I

OLA 6.64 RAL 289.63 RAD 6_67._ VEL J1.766 PTH 2.08 VHP 2.897 OPA -30.73 RAP 318.47 ECC 1.2808
L-| T|NE INJ LAT INJ LONG INJ RT ARC IFIJ A_MTH:'_NJ: TII4E PO CST TIN INJ 2 LAT INJ 2 LONe

23_14.49 -23.30 52.54 /50.19 106.57 I 51 43 1784.9 -20.80 44.75

90.00 14 49 36 4613.84 12.98

100.00 2 36 29 2111.92 -24.34
IOO.OO 16 ? 46 4361.65 13.96

110.OO 3 5J 58 187f,68 -27.13
liD.DO 17 8 47 4170.64 16.56

DIFFERENTIAL CORRECTION5
TOE .2239 TRA -.5596 TC3 -.6744 BAU .2039

RoE .0336RR,-'06_ _:._#66 rAUJol,5
roe 3.6663rRA-2.1479FC-10.22168se 26,?

=
BOE .ZZ6A eRA .563/ 8C3 .8939 FSP -2851

J95.50 141.43 64.61 16 6 30 40J_.8 9.45 188.39

32.J4 149.84 107.91 3 11 41 1511.9 -21.66 Z4.3T

176.46 146.94 63._0 17 20 28 3761.6 10.26 169.62

J3.09 148.73 111.64 4 23 14 1275.7 -23.95 5.37
160.50 J45,47 59.66 Is 18 17 3570.6 12.41 153,85

MI0-COURSE EXECUTION ACCURACY ORBIT DETERMINAT|ON ACCURACY

$GT 1008.8 9GR 496.1 SG3 890.2 ST 389,5 $R 56.6 $S 1294.4

RRT .717_ err .9029 #TF .b_O| CRT .9721 CR5 -.9107 CST -.8911

SGB 1124.1 223 %3406 RI3 .8762 Ls_ i341.9 MSA J71.6 SSA 12.0

SGI 1076.9 SG2 323.9 ?HA 21.47 ELI 393.4 EL2 13.1 ALF 8.0A

LAUNCH OAT[ 0[C I 1965 FLIGHT TIME 114.00 ARRIV4L DATE MAR 25 J966

HELIOCENTRIC CONIC DISTANCE 3Z5.616

RL 141.51 LAL .00 LOL 68.60 VL 27.911 GAL -5.88 AZL 65.82 HCA 150.59 SNA

RP 108.18 LAP 2.05 LOP 219.25 VP 37.856 GAP .32 AZP 93,64 TAL 211.65 TAP

RC 6T.465 GL 29.29 GP -12.35 ZAL JZ8.70 ZAP 89.51ETS 358.01ZAE 160.28 ETE

PLANETOCENTRIC CONIC
C3 11.096 VHL 4.134 0LA 7.41 RAL 289.92 RAD 6567.7 VEL 11.767 PTH 2.08 VNP

130.06 [CC ,16829 INC 4.I?77 Vl 30.204

2.23 RCA 108.17 APO 151.95 VZ 35.030

242.48 ZAC 51.31ETC J48.06 CLP -6g.49

LNCM AZMTH LNCH TIME L-I TIM( |NJ LAT INJ LONG |NJ RT ASC INJ AZMTH INJ TIHE

90.00 1 1 11 2409,34 -23.77 54,21 150,76 105,86 I 47 20

90.00 t4 56 42 4599.68 J2,27 194.08 147.69 64,28 16 13 11

100.00 2 32 5 2135,51 -24.82 33.73 150.42 107.21 3 7 40

1O0,00 16 14 29 4358.74 i3.25 175.13 147,19 62.93 17 26 4g

110.00 3 46 2? 1996.5| -27.64 I4.49 149.33 110.96 4 20 4

110.00 17 14 36 4150.51 15.87 159.36 145.70 59,32 18 23 47

O|rFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY
TOE .3150 TRA -,6170 TC3 -.9010 8AU .2495 $GT 1220.3 SGR 528.1 SG3 898,3

ROE .0639 RRA -.O746 RC3 -.6i70 FAU .20242 RRT .?890 I_ .9266 RTF .8805

FOE 3.7681FRA-Z.1367 FC-J0.2553 BSP 3394 SG8 1329.7 R23 ,5036 R13 .9100

80E .3214 BRA .6215 8C3 1.0921FSP -2898 SGi 1294.0 $G2 306.0 THA 20.D2

2.889 OPA -52,42 RAP 316.31ECC 1.2812

PO CST TIM JNJ 2 LAT INJ 2 LONG
1609.5 -21.37 46.36

5989.7 9,71 197.2I

1535.5 -22.23 75.89

3738,? 9.52 168.32

1296.5 -24.54 6.70
3550.5 11.68 152.75

ORBIT DETERMINATION ACCURACY

ST 508.0 SR 95.1SS 1324.4

CRT ,9743 CRS -.9794 CST -.9342

LSA 1411,3 MSA 110,8 SSA I0.8

ELI 516.5 EL2 21.1 ALF ]0.36

LAUNCH DATE OEC I 1965 FLIGHT TII4_ 116.00 ARRIVAL 0ATE MAR 27 1966

HELIOCENTRIC CONIC DISTANCE 332.123

RL 147.5J LAL .00

RP 109,22 LAP 1,90

RC 89.783 GL 30.13

PLAN_TO_ENTR|C CONIC

C3 17.159 VHL 4.142

_NCH AZMTH _NCH ?INE
_0.00 1 ! 33

90.OO 13 5 11

100.00 2 26 55

IOO.O0 16 22 30
110,00 3 44 21

110.OO 17 21 34

OIFFEREN?IAL CORRECTIONS

TOE .4134 TRA -.6758 TC3-1,|250 BAU .2977

RO[ .097! RRA -.0803 RC_ -,6467 FAU .19984

FOE 3.#567 FRA-2.0783 FC-10.0825 8SP 4172

80[ .4247 8RA .6805 EC3 1.2976 FSP -2682

LOL 68.60 VL 27.901 GAL -5.80 AZL 85.70 HCA 153.79 SMA 129.99 ECC .J6790 INC 4.2961 vl 30.204

LOP 2"22.45 VP 37.83? _AP .72 AZP 93,86 TAL 211.22 TAP 5.01 RCA 108.16 APO 151.82 V2 35.O16

GP -13.68 ZAL 127.89 ZAP 94.69 ETS 356.64 ZAE 157.43 ETE 234.31ZAC 50.22 ETC 145.66 CLP -94.82

DLA 9.32 RAL 290.26 RAO 6567.7 VEL JJ.??0 PTH 2.08 VHP 2.905 OPA -54.24 RAP 314.32 (CC 1.7874
L-I T|M( INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIM INJ _ LAT INJ 2 LONG

2439.28 -24.31 56,24 151,50 104.98 ! 42 12 1839.3 -22.02 48.31

4561.65 11.43 19_,AA 148.06 65.92 |6 _l 13 396].7 7,_4 J95.6J

2163.94 -25.38 35.65 151.17 106.34 3 _ 59 1565.9 -22.90 27.74

43J2.23 12.43 173.59 J47,55 62,59 17 34 22 3712,2 8.66 166.83

1921.63 -28.24 16.20 150.12 I10.1J 4 J6 23 J321.6 -25.24 8.31

4127.31 15.06 J5_.05 |46,04 58,94 18 30 21 352?.5 J0.85 J51.49
N_0-COURSE EXECU¢ION ACCURACY ORBIT 0(TERMINA TION ACCURACY

8GT 1445,0 SGR 563._ SG3 891.1 ST 638.8 SR J39.4 5S 1351,!
RRT .83?6 RRF .9485 RTF .9101 CRT .974? CRS -.9942 CST -.9562

808 J551.0 R_3 .2809 R13 .9304 LSA |49J.3 MSA 170.2 $SA 9.6
SGJ 1523._ $G2 292.J THA 18.8J ELI 655.1 EL2 30.5 ALr 12.03

J564 ®



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 2, t965-66

LAUNCN DATE DEC 1 1965

HELIOCENTRIC CONIC

RL 147.51 LAL .DO

RP IO8.26 LAP 1.74

RE 9Z.IIZ {L 31.13

PLANETOCENTRIC CONIC

C3 17.300 VHL 4.159

LNCH AZNTH LNCH TIME

90.00 0 54 38

90.O0 15 15 E7

I00.00 Z 20 35

I00.00 16 3Z 11

I10.O0 3 39 19

I10,00 17 29 56

FLIGHT TIME 118.00 ARRIVAL 0ATE NAR Zg 1966

0I$TANCE 339.405

LOL 65.60 VL Z7.888 GAL -5.7I AZL 85.56 HCA 156.99 $Nk 119.90 ECC .16761 INC 4.44_1 V! 30.Z04

LOP Z15.65 VP, 37.8J5 GAP J.IO AZP 94.09 TAL Z10.70 TAP 7.69 RCA 108.12 4PO 151.67 v2 39.003

GP -19.17 ZAL IZ6.91 ZAP 99.59 ETS 355.03 ZAE 154.16 ETE 2Z8.57 ZAC 49.54 ETC 143.09 CLP -99.95

DLA g.40 RAL 290.69" RAO 6567.7 V[L !1.7/6 PTH Z.08 VHP Z.945 0PA -36,Z4 RAP 3J2.60 ECC 1.1847

L-J TIME INJ LAT INJ LON6 INJ RT A$C INJ AZMTH INJ TIME PO C_T TIM INJ Z LAT ZNJ Z LONC

2476.13 -Z4.94 58.76 151.45 103.87 I 39 54 ]876.Z -Z2.79 50;75

4818,49 10.43 190.5Z 148.57 63.53 16 30 55 39Z8.5 6.B0 183.73

Z199.01 -16.03 38.06 15Z.13 105.E4 Z 57 14 1599.O -13.69 30.04

4Z80.94 I1.44 1T1.79 149.05 62.19 17 43 31 3680.9 7.63 165.O5

1952.62 -18.95 15.34 151.|Z 109.02 4 11 52 135Z.6 -16.06 10.33

4100.09 14.09 156.52 146.50 59.53 18 39 16 3500.1 9.83 150.O2

OlFFERCNTIAL CORRECTIONS

TOE .5201 TRA -.7353 TC3-1.3386 BAU .3471

ROE .1341RRA -.0067 RC3 -.6787 FAU .1945Z

FOE 3,8598 FRA-1.9943 FC3-9.7343 BSP 4978

EOE .5371 BRA .7404 gO3 1,S008 FSF -Z839

hAUNCH DATE DEC ! 1963

HELIOCENTRIC CONIC

RL 147.51 LAL .00

RP 108.31 LAP 1.37

RC 94.449 "GL 31.37

PLAI_TOC(NTMJC CONIC

C3 17.35Z VHL 4.189

LNCH AZNTH LNCH TIN(

90.00 O 45 43

90.00 lS 18 6

lO0,O0 Z 11 ZS

I00.00 J$ 44 4

liD.DO 3 32 49

IJO.O0 17 AO IO

DIFFERENTIAL CORRECTIONS

TOE .6388 TRA -.7952 TC3-1.5318 BAU .3964

ROE .17#9 RRA -,0935 RC3 -.7113 FAU .18574

FDC 3.86Z4 FRA-I.8731 FC3-9.1614 BSP 5782

$0[ .$83Z BRA .8007 BC3 1.6893 FSP -2733

NID-COURSE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

SGT 1675.5 SGR 606,3 SG3 870.9 ST 780.6 SR 189.1 S$ 1370.7

RRT .8716 RRF .9641RTF .9288 CRT .9766 CRS -.9983 CST -.9689

SGB 1781.8 R23 .2664 R13 .9440 LSA 1579.6 MSA 168.6 SSA 8.4

SGI 1759.2 SG_ 283.1 THA 17.99 ELI 802.2 ELI 39.5 ALF 13.34

FLIGHT TIM£ IEO,O0 ARRIVAL DATE MAR 31 1966

DISTANCE 344.666

LOt. 68.60 VL 27.871 GAL -5.61 AZL 85.36 HCA 160.19 SNA 169.78 ECC .16741

LOP Z28.84 VP 37.791 GAP 1.47 AZP 94.36 TAL 210.11 TAP 10.30 RCA 108.06

GP -IT.E7 ZAL 125.75 ZAP 104.14 ETS 353.08 ZA[ 130.57 ETE 224.81ZAC 49.41

INC 4.6382 Vl 30.204

APO 151.31 V2 34.990

ETC 140.32 CLP-IO4.83

OLd 10.73 RAL 19|.16 RAO 6567.7 VEL I1.787 PTH 2.08 VHP 3.010 0PA -39.57 RAP 311.64 ECC 1.2889

k-I TIME INJ LAT JNJ LONG INJ RT ASC INJ A2MTH INJ TIME PO C$T TIM INJ 2 LAT INJ 2 LONG

2563.30 -65.67 66.02 153.66 !06.39 J 27 46 1923.3 -23.70 55.90

4488.11 9.20 188.20 149.25 63.10 16 42 54 3888.1 5.56 181.45

2E43.67 -26.79 41.16 153.37 105.77 2 49 49 1643.7 -24.63 33.02

424E.97 IO.E3 169.63 148.7I 61.76 17 54 47 3643.0 6.37 J62.96

1992.07 -E9.79 ZI.JO 152.42 107.39 4 6 1 1392.1 -27.10 J2.94

4067.33 12.92 15&.71 147.JJ 58.07 18 47 37 3467.3 8.61 148.26

MID-COURSE EX[CUTJON ACCURACY ORBIT DETERMINATJON ACCURACY

SGT 1906.6 SGR 658.1 563 836.0 ST 933.1 SR Z49.4 88 1390.1

RRT .8957 RRF .9758 RTF .9405 CRT .9786 CR5 -.9993 CST -.9767

SGB EOIT.O R23 .2596 R13 .9329 LSA 1685.3 MSA 167.8 SSA 7.1

SGJ 1997.5 SGE 279.3 THA 17.53 [LJ 966.3 ELI 49.4 ALF 14.6J

LJUHCH DATE DEC ] ]965 FLIGHT TIME 122.00 4RRIV4L DATE APR , Z 1966

HELIOCENTRIC CONIC OlST*NCE 350.894

RL 147.51 L4L .00 LOL 65.60 VL 27.833 GAL -3.30 AZL 83.I0 MCA I63.39 5MA IZ9.63 ECC .16729 Vl 30.204

RP I08.33 LAP 1.40 LOP 23Z.04 VP 37.763 GAP 1.83 AZP 94.70 TAL 209.45 TAP 12.93 RCA 107.96 VE 34.977

RC 96.7g4 GL 33.96 GP -19.91 ZAL 164.35 ZAP 108.24 [TS 330.60 ZkE 146.63 ETE 222.69 ZAC 30.01 CLP-109.43

PLANETOC[NTRIC CONIC

C3 17.993 VHL 4.242 OLA 12.43 RAL 191.66 RA0 6567.7 VEL 11.806 PTH 2.09 VHP 3.107 0PA -41.46 RAP 310.34 ECC 1.2961

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG ]NJ RT A$C INJ AZMTH JNJ TIME PO C$T TIM JNJ 2 LAT ]NJ 2 LONG

90.00 O 33 33 2385.90 -26.fll 66.41 155.27 100.35 1 16 39 1985.9 -24.81 58.19

90.00 15 44 14 4437.06 7.61 185.28 130.17 62.64 16 55 11 3837.l 3.89 179.59

IOO.OO 2 1 16 2302.9_ -27.69 45.34 153.01 101.74 2 39 39 1703.0 -13.79 37.03

100.00 16 39 12 4193.21 8.69 166.93 149.60 61._8 lg 9 7 3595,E 4.78 160.3J

110,OO 3 23 55 2044.39 -30.81 24.83 134.I4 105.59 3 57 59 1444.4 -28.37 16.49

110.00 17 33 3 4028.57 11.44 13E.48 147.94 37,57 19 O 9 3426.6 7.06 146.10

INC 4.9026

APO 13J.34

ETC 137.19

OIrKERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORB|T DETERMINATION ACCURACY

TOE .7752 TRA -.8558 TC3-1.6926 8AU .4435 5GT 2135.9 $GR 767.3 $03 788.3 5T 1106.6 SR 3Z2.0 $S 1405.1

RDE .2358 RRA -.1050 RC3 -.7321FAU .17424 RRT .9|36 RRr .9843 RTF .9487 CRT .9511CRS -.9998 CST -.9822

FOE 3.8377 FRA-1.7378 rC3-8.3836 BSP 6601 $G8 2236.3 R23 .2317 R|3 .9596 LSA 1_10.3 MSA 163.8 $54 9.9

802 .8103 8RA .8630 Be3 1.8918 FSP -2596 SGl 2238.5 SG2 28E.8 THA 17.36 ELl 1151.0 EL2 39.9 Act 15.98

LAUNCH D4TE DEC I 1965 FLIGHT TII_ 124.00 ARRIVAL DATE APR 4 1966

H[L|<X[NTRIC CONIC

RL I47.51LAL .O 0

RP IO8.39 LAP J.E3

RC 99.145 GL 36.10

PLAN_TOCENTRIC CONIC

_3 JS.788 VHL 4.335

LNCH AZMTH LNCH TIME L-I TIME IMJ LAT

90.00 O 15 39 2574.57 -27.43

90.00 18 6 6 4368.65 5.46

JO0.O0 I 44 54 1386.74 -28.70

100.00 17 19 36 4131.71 8.38

110.OO 3 IO 49 2117.96 -36.D3

liD.DO 18 10 6 3973.29 9.48

DIFFERENTIAL CORRECTIONS

TOE .9441 TRA -.9E38 TC3-1.7990 BAU .494J

ROE .3183 RRA -.1154 RC3 -.7954 FAU .15872

FOE 3.8008 rRA-1.5782 FC3-7.3|38 8$P 7436

8OE .9955 BRA .9309 8C3 1.9670 FgP -z397

OISTANCE 357,103

LOt. 68.60 VL 67.831 GAL -5.38 AZL 84.71HCA 166.38 SMA 129.49 ECC .16724

LOP 235.23 VP 37.737 GAP 2.19 AZP 95.14 TAL E08.71 TAP 15.69 RCA 107.84

GP -23.63 ZAL JEE.35 ZAP IJI.7| ETS 347._0 ZAE 146.J2 ETE 626.02 ZAC 31.68

INC 5,2854 VI 30.204

APO 15J.J5 V2 34.964

ETC 133.88 CLP-I13.8!

OLA

INJ LONG INJ RT ASC INJ AZMTH INJ TIME

72,73 J57.47 97.31 1 O ]4

181.41 131.50 66,J7 17 |e 34

5|.36 157.27 98.73 2 24 41

163.38 |50.88 60,79 |8 28 23

30.2| 156.54 J06.63 3 46 7

149,60 149.1| 57.00 |9 16 20

MID-COURSE EXECUTION ACCURACY

SGT 6362.9 $GR BEI.9 SG3 763.4

RRT .9658 RRF .9904 RTF .9544

$G_ 250|,7 RE3 .24_3 RI3 .9647

SG| E484.E SGE 295.6 THA lB.1!

|4.70 RAL 696.J6 RA0 6567.8 VEL IJ.939 PTH E.10 VHP ,3.250 OPA -45.32 RAP 310.11 ECC J.3091

PO CST TIN INJ 2 LAT INJ Z LONG

2074.6 -26.14 64.30

3788.6 1.69 J74.76

1786.7 -27.20 42.8B

3531.? 2.64 136.$1

J317.9 -29.96 21.61

33?3.3 3.07 J43.25

ORe| T OETERMINATION ACCUR4CV

ST 1303.J SR 421.3 SS 1413.Z

CRT .9936 CRS -.9998 CST -.9862

L$A 1969.6 MSA 164.J $SA 4.6

ELI 1369.5 EL2 72.4 ALF J7.$7
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES _ VOL 2 1965-66

LAUNCN OATE DEC ] ]965 FLIGHT TIME 126.0D ARRIVAL CAT[ APR 6 1966

HELIOCENTRIC CO_lIC

RL 147.5] LAL .00

RP J08.45 LAP J,05

RC 101.502 GL 39.20

PLANETOCENTR]C CONZC

C3 20.346 VML 4.531

LNCH AZNTH LNCH TIN[

90.00 23 AE 25

90.00 16 38 56

I00.00 I 18 16

JO0.O0 17 A9 A!

]I0.00 Z 49 40

110.00 |8 3A A6

G]FFERENTIAL CCRRECTIONS

?DE 1.1791 TRA-I.O03? TCS-I.8I|8 8AU .5427

R0E .44|6 RRA -.I379 RC3 -.8358 FAU .13777

rOE S.TZ6J FRA-I.3990 FC3-5.8622 8SP 8317

B0E 1.259I BRA 1.0_| 8C3 1.9953 FSP -E|24

DISTANCE 365.288

LOL 68.60 VL 27.80? GAL -5.25 AZL 84,09 HCA |69,77 SMA ]29.32 ECC .|6727 ZNC 5.9089 Vl 3OoZ04

LOP 238.42 VP 37.107 GAP 2.51 AZP 95,82 TAL 207.92 TAP 17.69 RCA ]07.69 APO J50,95 VZ 34.95I

GP -29,24 ZAL 120.ISZAP 114.16 ET$ 542.59 ZAE |56.43 ETE 222.79 ZAC 55.07 ETC JZ9.86 CLP-|]7,97

DLA 17.94 RAL 292.60 RAD 6567.8 VEL 11.905 PTH 2.12 VHP 5,480 0PA -50.9B RAP 3|0.95 [CC I.]34B

L-I TAME INJ LAT INJ LONG |NJ RT ASC ZNJ AZMTH |NJ TIME PO CST TIN INJ 2 LATINJ 2 LONG

2813.09 -28.23 82.78 I60.75 92.33 24 29 ]6 2233.1 -27.61 TA.]T

4267._8 2.2_ 17_,77 155:66 61,76 J7 50 3 3667.9 -J.56 169.14

2516.66 -29.67 60.89 160.67 93.8J 2 0 J2 1916.7 -28.83 32.J8

4039.54 3.49 ISB.2B 152.96 60,29 J8 fit 1 3439.5 -,49 13].T6

2230.69 -33.39 38.73 J60.22 97,?6 5 26 5I I650.7 -31.96 29.79

3898.28 6,68 J4_._O 150.99 56.40 J9 59 4_ 3298.3 2.22 139.35

MID-COURSE EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY

SGT _IO_5 $GR 957.6 SG3 634.I ST 1551.6 SR 564.J S$ I434.0

RRT .9349 RRF .994I RTF .9592 CRT .9965 CRS -.9998 CST -.9896

5G8 2761,8 R23 .2346 RI3 .9697 LSA 2180.8 MSA ]60.9 SSA 3.4

SGI 2743.1 SG2 320.9 THA 19.34 ELI 1648.6 EL2 86.8 ALF ]9.79

LAUNCH DATE DEC | I965 FLIGHT TIME I2B.00 ARRIVAL 0ATE APR 8 I966

M£LIO_ENTRIC CONIC 0ISTANCE 569.449

RL I4T.51 LA'L .00 LOL 68.60 VL 27.780 GAL -5.Jl AZL 82.92 HCA I72.96 SMA I29.14 ECC .J6736 INC 7.0824 VJ 30.204

RP I08.46 LAP .87 LOP 241.60 VP 37.6?6 GAP 2.83 AZP 97.03 TAL 207.06 TAP 2O.OI RCA 107.53 _PO |50.75 V2 34.939

RC J03.862 GL 44,I3 GP -38.58 ZAL J16.66 ZAP II4.fi6 ETS 335.34 ZAE 128.I0 ETE 224.78 ZAC 61.67 ETC ]24.80 CLP-|22.I2

PLANETOCENTRIC CONIC

CS 24.005 VHL 4._99 OLA 23.04 RAL 292.88 RAD 6568.0 VEL 12.057 PTH 2.16 VHP 3.944 OPA -60.J5 RAP 3|4.3| ECC |.395!

LNCH AZMTH LNCH TIME L-I TIME IN| LAT IN| LONG IN| RT ASC IN| AZNTH IN| TIME PO CST TIN IN| 2 LAT IN| E LONG

90.00 22 42 57 3074.9J -27.47 I01.85 166.01 B2.BA 23 34 J2 2474.9 -2B.]8 93.26

90,00 17 40 36 4086,11 -3.63 I65,62 |58.22 61.90 I8 48 42 3486.I -7.36 I58.93

100o00 0 25 46 2156,04 -29.43 ?8,64 J66,26 84.30 I IJ 42 2]56.O -29.88 69.86

100,00 ]8 44 24 3880.2J -1,91 I49,54 157.26 60.16 J9 49 4 3280.2 -5.86 142.98

II0.00 2 9 42 2A30.92 -34.16 54.28 J66.f19 88.61 2 50 J5 1830.9 -33.97 45.04

110.00 19 I6 58 3778.I0 2.1I 139,29 154.75 55.87 20 19 56 3178.1 -2.38 I33.OR

OIFFGR[NT!AL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT 0ETERNINATION ACCURACY

TOE 1.5769 TRA-I.I2|9 TC3-I.6443 8AU .5904 567 2833,6 $GR JI44.0 $G3 499.3 ST |893.7 SR T82.8 SS I418.3

ROE .6667 RRA -.I?I3 RE3 -.8249 FAU .I0624 RRT .94II RRF .9956 RTF .964J CRT .9896 CRS -.9997 CST -.992T

FOE 3.flS?Z FRA-I.I8flZ FC3-3.83|6 8$P 9293 $68 3055.8 R23 .2166 RJ3 .97flJ LSA 2487,! MSA 156.3 SSA 2.4

_OE J,?|2I 8RA J.J349 8C3 1.8396 FSP -1686 SGJ 3034.4 $G2 361.3 THA 2|,J2 ELI 2046.4 EL2 ]04.2 ALF 22.3l

LAUNCH DATE 0EC ] ]965 FLIGHT TIME I30.0O ARRIV4L CATE APR IO I966

HELIOCENTRIC CONIC DISTANCE 375_58/

RL IAT,S] LAL .00 LOL 68.60 VL 27.752 GAL -4.96 AZL 79.83 HCA 176.15 5MA ]28.94 ECC .J6751 INC]0.J704 V! 30.204

RP 108.50 LAP .68 LOP 244.79 VP 3?.644 GAP 3.I4 kIP 180.1_ TAL 206.J3 TAP 22.26 RCA 107,34 APO 150.54 vz 34.926

RC 106.225 GL 53.09 GP -55.86 ZAL 110.36 ZAP 110.03 ET$ 322.58 ZAE 1|3.20 ETE 225.32 ZAC 74.99 ETC 116.99 CLP-IZ7.65

PLAN(TOCENTRIC CC_AIC

C3 57.283 VNL 6.]06 0LA 32.25 RAL 292.88 RAD $568.5 VEL I2.596 PTH _,28 VHP 5.393 DPA -76.43 RAP 532.]0 ECC 1.6136

LNCH AZHTH LNCH TIME L-[ TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LATINJ Z LONG

75.88 J$ 6 50 4090.76 -17.64 I73.44 172,63 62.56 19 15 ] 3490.8 -21.]8 166,25

I06.12 22 16 47 3290.46 °|7,63 1|4.J2 I72.62 62.55 23 1| 38 2690,5 -21.]? I06.92

73.88 |B 6 50 4090.76 -]7.64 J73,44 I72.63 62.56 ]9 J5 J 3490,8 -2I.IB I66.Z9

106.lZ 22 I6 47 3290.46 -17.63 J14.I2 172.62 62.55 23 I] 58 2690.5 -21.J7 I06.92

lJO.O0 0 I2 0 2946.58 -26.60 92,J4 J?7.1I 67.70 l J ? 2346.6 -29.38 84.06

IIO.O0 21 I4 43 3482.63 -9.10 123,77 167.5J 36.9| 22 12 46 2882.6 -I3.39 IJ7.30

0IFFER£NTIAL CORRECTIONS MI0-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE Z,5868 TRA-|.3895 TE3-I,0934 BAU .6143 SGT 3370.5 SGR J257,5 $63 28A.2 ST 247J.4 $R I028.I 56 I278.8

ROE 1.0932 RRA -°|948 RE3 -.5687 FAU ,05630 RRT .�AO? RRF .9924 RTF .9735 CRT .9922 CRS -.9994 CST -.9960

rOE _.9097 FRA -.gla8 FC3-l.3072 8SP |0592 5G8 3410,7 R23 .1820 RI3 .9826 LSA 2963.0 HSA ]44.1-5SA 1.6

80E 2.8083 ERA J.403I 8C3 |.2324 FSP -983 SGI 338?.3 $G2 399.2 THA 20.76 ELI 2674.I EL2 1]8.6 ALF 22.47

LAUNCH OAT[ DEC J 1965 FLIGHT TIME 132.00 ARRIVAL CATE APR ]2 1966

HELIOCENTRIC CONIC

RL J47.5I LAL .00

Rju,, 4"_8.54 LAP .50

RC I08.588 GL 62.89

PLANE TOC(NTRIC CONIC

C3 _?0.993 VHL I9,261

LNCH AZMTM LNCH TIME

52.?g J6 57 51

I27.22 O 44 31

52.78 J6 57 31

127.22 0 44 31

_2.?S 16 57 _l

I27.22 0 A4 31

DISTANCE 38J.582

cOL 68.60 VL 27.722 GAL -4.78 AZL 51.64 HCA I79.20 SMA 128.73 ECC .16755 INC38.3531 V! 30.204

LOP 247.97 VP 37.610 GAP 3.42 AZP 128.36 TAL 205.06 TAP 24.26 RCA |07.J6 APO |50.30 V2 34.914

GP -77.88 ZAL 96.06 ZAP 9_,29 ET$ 201.65 ZAE 75.57 ETE I|5.75 ZAC 102.12 ETC 7.52 CLP JI6,03

OLA 45.49 RAL 302.26 RAO 6572.0 VEL 22.I8B PTH 3.24 VHP 22.025 0PA -62.24 RAP 124.75 ECC 7.J056

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT IN| _ LONG

4haS,TO -3.14 2_4.15 209,J9 44.59 |8 18 35 4243,7 -8.8] 2J_.89

3424.9A -3.I2 I1A.06 209.17 44,59 | 4| 36 2824,9 -8.79 I08.B0

4843.70 -3.JA 224,|_ 209.I9 44.39 18 18 35 4243.T -8.8| 2J8,89

3A24.9A -3,12 |I4.06 209,I? A4.59 I 4| 36 2824.9 -8.79 ]OS.BO

4843.?0 -3,J4 224.I3 209.I9 44.39 |g 18 35 4243.7 -8.8] 218.89

3424.94 -3.|2 114.D6 209,17 44.59 | 4J 36 2824.9 -8.79 108.8D

oIrrERENTIAL CORRECTioNS _ M_O_L'_JR_'[ EXECUTION _((_ ORBIT =D£TERWINAT_:=_C_R_

10E 1.976_ TRA |._493 fC_ -.0|91 8AU .8422 5GT _$_R 3_83,2 _{3 _4 ST 606.0 _R 34_.2 _ J3}8,0

R0-1|.4923 RRA 2.0|43 RE3 -.1687 FAU-.0|354 RRT °.56_0 RRF -.9965 RTF ,6288 CRT -.9496 ORS .9997 CST -.95T5

rOE 2.3608 FRA -.2688 FC3 .03J6 85P A6Jl $G8 3664.5 R23 -.06|6 RI3 -.999J LSA 3724.9 N5A J88.5 SSA .5

80[|I.66|0 _RA 2.3|91 8C3 .|698 FSP -9| $61 3609.9 $62 630,| THA 97.08 EL] 3476.3 EL2 JR7.3 ALF 99.56
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL 2. 1965-66_

LAUNCH 0ATE DEC ] J965 FLIGHT TIME 134,00 JRRIVAL 0kT[ APR ]4 1966

HELIOCENTRIC CONIC 0ISTANCE 367.881

RL 14T.S[ LAL ,00 LO¢ 68.60 VL 27.690 GAL -4.66 AZL 96.93 HC4 182.57 SN* J28.5! ECC .168J9 INC 6.9300 V! 30.Z04

RP lOb. Sb LAP .3| LOP 251,15 VP 37.576 GAP 3.77 kZP 83.08 TAL 204.Zl TAP 26.78 REk 106.93 APO |50.[3 V2 34.903

RC 110.951 GL -44.16 GP 65.80 ZkL 114.36 2AP 107.94 ETS 39.90 ZAE 110.35 ETE 132.55 ZAC 54.68 EfC 231.14 CLP-J38,72

PLANETO(ENTRIC CONIC

C3 22.846 VHL 4.780 OL4 -6|.30 RAL 325,54 RAD 6567.9 V[L 12.009 PTH 2,14 VHP ?.352 0PA 4I.SO RAP 186.23 ECC 1.3760

LNCH AZNTM LNCM TIME L-I TIN[ IN| L4T IN| LONG |NJ RT ASC |NJ 4ZMTH IN| TIME PO CST TIM IN| 2 LAT IN| Z LONG

33.O6 5 33 Z7 1765.60 36.67 50.86 211.48 143.22 6 2 52 1163.6 42.91 44.75

J46.94 15 14 40 5371._6 36.68 250.ll 2JJ.49 J43.21 16 44 11 47_1.3 41.9| 243.99

33.06 5 33 27 1765.60 36.67 50.86 211.48 J43.22 6 2 52 1165.6 42.91 44,75

J46.94 J§ 14 40 3371.26 36.68 250.11 2||,49 J43.21 J6 44 J| 4771.3 42.9J 243.99

33.06 3 33 27 1765.60 36.6? 5d.66 211.48 J43.22 6 2 32 1J65.6 42.9] 44.75

146.94 13 14 40 5371.26 36.68 250.11 211.49 J43.21 16 44 11 4771.3 42.9] 243.99

O]FFERENTIAL CORRECTIONS MIO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE-2.1647 TR4 .0865 TC3-2.0590 BAU .7255 SGT 3264.1 SGR |788.6 SG3 186.8 ST 2596.4 5R ]247.8 55 979.4

ROE J.0285 RRA -.2525 RC3 1.1844 F4U .03843 RRT -.9530 RRF -.9979 RTF .9699 CRT -.99|9 CR5 .9996 CST -.9952

F02-l.2760 rRA .2528 rC3-1.4563 8SP J18_5 SG8 3722.0 R23 .|756 R13 -.9643 LSA 3038.5 MS4 158.7 SS4 .6

gO[ 2,3966 BRA .2669 8C3 2.3755 F$P -617 SGJ 369|.0 SG2 479.3 THA 151.9] ELI 2877,1 EL2 142.9 ALF J34.45

LAUNCH DATE O[C 1 1965 FLIGHT TAME 136.00 ARRIVAL 04TE APR 16 ]966

HELIOCENTRIC CONIC 0/STANCE 393.942

RL 147.3J LAL .00 LOL 68.60 VL 27.657 GAL -4.48 AZL 9|.22 HCA 185.73 SMk J28.29 ECC .16854 INC 1.2162 VI 30.ZO4

RP IO8.61 LAP .12 LOP Z54.32 VP 37.542 GAP 4.05 AZP 88.78 TAL 203.]2 TAP 28.65 RC4 106,67 APO |49.9| V2 34.892

RC ]13.313 GL -10.28 GP 41.02 ZAL 124.88 ZAP 122.38 ETS 30.29 ZAE 127.88 ETE 141.73 ZAC 39.67 ETC 209,40 CLP-|35.22

PLANE TOCENTRIC CONIC

C3 J0.B41 VHL 3.293 8LA -29.46 RAL 308.06 RAO r_67.4 VEL 11.499 PTH 2.00 VHP 4.563 OPA 17.90 RAP 295.|J ECC ].JT84

LNCN AZMTH LNCH TIME L-I TIME IN| LAT IN| LONG ;NJ RT ASC IN| AZMTH IN| TIME PO CST TIM IN| 2 L4T IN| 2 LONG

BI.3Z 8 4 36 981.48 23.55 332.30 167.53 108.23 8 20 58 381.5 25.82 324.27

98,48 JO 24 2 38J9.16 23.56 277.14 167.53 108.21 12 J 1 52J9.2 23.83 169.|!

100.00 9 52 57 630.67 20.65 305.46 166.38 JI2.JO 10 3 28 30.7 23.47 297.79

JO0.O0 11 18 23 5645.20 26.53 265.20 168.49 104.30 12 52 28 5043.2 28.23 256.e!

IJO.OO 9 29 21 705.00 13.97 307.53 162.85 121.52 9 41 6 103.0 ]8.04 300.78

110.00 J3 58 27 5143.63 33.92 228.58 169.91 94.55 15 24 IJ 4543.6 34.17 2|9.35

O|FF[RENTIAL CC_RECTZONS MIDoCOURSE EXECUTION ACCURACY ORBIT 0ETERNIN4TION ACCURACY

TOE -.5045 TRA o.4430 TC3-4.8846 8AU .7401 SGT 3327.3 SGR 1369.5 SG3 399.0 ST 921,9 5R 289.7 SS 334.]

ROE .1646 RRA -.0262 RC3 2.0322 FAU .08636 RRT °.9509 RRF o.9994 RTF .9546 CRT -.9400 ORS .9994 CST -.9472

FOE -.4782 FRA .0412 FC3-6.8965 8SP 11138 SGB 3598.1 R23 .2540 R13 -.9666 LS4 1013.8 MSA 132.5 ssA 5.?

BOE -5307 8RA .4438 8C3 5.1064 FSP o1302 SGI 3576.5 SG2 394.2 ?HA 158.35 ELI 96|,6 EL2 94.7 ALF 163.38

LAUNCH 0ATE 0EC | 1965 FLIGHT TIME ]38.00 ARR|VAL 0ATE 4PR ]8 1966

HEL|OCENTR]C CONIC

RL J47.5J LAL .00

RP J08.64 LAP -.0?

ec lJ5.673 GL 3.68

PLANETOCENTRIC CONIC

C3 10.51_ VHL 3.212

LNCH AZMTH LNCM TIME

90.00 5 Jl 10

90.00 13 l 24

200.00 6 23 58

J00.00 14 31 17

]10.OO 7 13 14

J10.O0 15 58 30

O;FFERENTIAL CORRECTIONS

TOE -.0037 TR4 -.5825 TC3-5.1733 8AU .7457

ROE -.0077 RRA .0038 RC3 1.5669 rAU .1049|

FOE .2388 FRA -.O541 FC3-8.8026 8SP 11312

BOE .0085 0R4 .5825 8C3 5.4054 FSP -1600

D[ST4NCE 400.002

LOL 68.60 VL 27.623 GAL -4.29 AZL 89.57 HCk 186.90 SM4 128,05 ECC .|6699 INC .424] VI 30.204

LOP 257,50 VP 37.506 GAP 4.34 AZP 90.42 TAL 202.01 TAP 30.91,RCA 106.41 APO 149.69 VZ 34.86J

GP 28,18 ZAL 123.90 ZaP 130.11 [TS 24.12 ZAE J33.77 ETE 152.32 ZAC 35.43 ETC 193.06 CLP-136.96

0L4 -15.54 RAL 306.05 RA0 6567,4 VEL 11.476 PTM 1.99 VMP 4.104 OPA 5543 RAP 298.45 ECC ].1698

L-I TIME INJ LAT INJ LONG INJ RT AgC INJ AZMTH INJ TIME PO CST TIN INJ Z L4T INJ 2 LONG

J563.33 .28 3.44 157.62 |J8.32 5 37 J3 963.3 3.5/ 356.80

5217.26 26.35 234.47 161.80 79.23 J4 28 22 4617.3 24.60 226.24

1328.40 ol.22 345.64 157.09 119.87 6 46 T 728.4 2.76 339.]2

4927.43 27.41 212.90 161.55 77.58 15 53 24 4327.4 23.42 204.6?

1174.08 -3.64 332.43 155.58 |24.01 7 32 48 574.1 .85 326.22

4654.51 30.17 191.35 160.73 73.10 t7 16 5 4054.5 27.56 183.J3

MI0-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

5GT 3494.2 SGR 1006.8 SG3 490.3 ST 338.6 9R 33.2 $$ 174.7

RRT -.9532 RRF -.9976 RTr .9532 CRT -.3208 CRS .7023 CST -.J413

$G8 3636.3 R23 .8732 R13 -.9595 LS4 340.0 MSA 173.7 SS4 22.3

SGI 3624.4 SG2 293.4 TM4 J64.54 ELI 338.8 EL2 31.4 ALF |78,|8

LAUNCH DATE OEC ] 1965 FLIGHT TIME 140.00 ARRIV_L 0ATE 4PR 20 J966

HELIOCENTRIC CONIC

RL 147.31 LAL .00

RP" I08.68 LAP ".25

RC 118.029 GL 10.40

PLAN[TOCENTRIC CONIC

C3 |0.466 VHL 3.235

LNCH AZNTH LNCH TIME

90.OO 4 IZ 44

90.00 14 0 46

100.00 5 29 34

I00.00 15 26 17

1]O.OO 6 _8 37

]JO.OO 16 44

0IrF[RENTIAL CORRECTIONS

TO[ .2371 TRA -.6383 TC3-3.3257 gAU ,7638

ROE -.038T RRA .0055 RC3 1.L_007 FAU .10905

rOE .6808 FRA °.0660 FC3-9.0210 8SP 11720

806 .2600 8RA .6383 BC3 3.4593 FSP °1697

OISTANCE 406.047

LOL 68.60 VL 27.588 GAL o4.10 AZL 88.78 HCA 192.08 SMA |27.81 ECC .16952 INC 1.2149 Vl 30.204

LOP 260.67 VP 37.471 GAP 4.61 AZP 91.19 TAL 200.85 TAP 32.93 RCA 106.15 APO 149.48 V2 34.8?0

GP 10.91 ZAL 121.62 ZAP 134.90 ETS 19.88 ZAE 135.44 ET_ 159.77 ZAC 35,06 ETC |82.43 CLP-|39.O9

OLA °8.60 RAL 306.16 RAO 6567.4 VEL 11.463 PTH 2.00 VHP 4.009 OPA -1.57 RAP 300.59 ECC J.1722

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LATINJ 2 LONG

1801.33 -7.87 16.80 I_7.33 117.29 4 42 45 |201.3 -4.15 10.10

4984.98 12.42 218.60 159.84 72.24 15 Z3 51 4385,0 ]9.78 210,92

1552.38 -8.7J 358.04 156.88 118.71 5 55 46 952.4 -4.82 331,43

4709.16 23.33 197.99 159.51 70.76 16 44 46 4109.2 20.49 J90.34

1368.49 -10.93 342.76 155.54 122.59 6 51 26 768.3 -6.55 336.40

4465.81 25.72 178.48 158.49 66.67 17 58 28 3865,8 22.34 J70.96

MI0-COURSE EXECUTION ACCURACY ORBIT OETERNINA ?ION 4CCURACY

SGT 3659.0 SGR 779.9 SG3 515.0 ST 579.4 SR 72.5 55 422.1

RRT -.9529 RRF -.9933 RTF .9535 CRT -.825J ORS .9832 CST -.8203

SGB 3741.2 R23 .26?4 RI3 -.9569 LSA 690.6 MS4 205,2 SSA X2.9

SGJ 3734.0 SG2 231.B THA 'J66.47 EL| 582.5 EL2 40.9 4LF ]?4.07
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES ,VOL 2 1965-66,

LAUNCH CATE CEC I 1965 FLIGHT TIME IAZ.00 ARRIVAL CATE JPR Z2 19_6

HELIOCENTRIC CONIC CISTANCE 412,0T6

RL 147.51 LAL .00 LOL 68.60 VL Z7.551. GAL -}.90 A2L 98.3? MCA |95.25 5MA |27,57 ECC .17013

RP 108.71 LAP -.44 LOP Z6].84 VP 37.435 G4P 4,99 kZP 9J,62 T4L 199.66 T}P ]4,91 RC* 105.96

RE 120.392 GL 14,29 GP 16.39 ZA_ 119.31 ZAP 138,39 ETS 16.93 ZAE |35.60 ETE 164.72 ?AC 33.94

PLANETOCENTRIC CONIC

C3 10,633 VHL 3.261 OLA -4.3# RAL 306.99 RAC 6567.4 VEL JI.490 PTH 2,00 VHP 4.029 OPA -5.86

LNCM 42MTH LNCH TIME L-I TIME INJ LAT INJ LONG [NJ RT ASC INJ AZMTH INJ TIME

90.00 3 43 36 1958.39 -12.05 24.70 159.50 115.82 4 13 55

90.00 14 36 29 4834.43 I9.47 210.17 159.82 69.02 15 5? 23

I00.00 3 2 54 I682,61 -IZ.98 5.47 158.08 ll?,tl 5 30 56

100.00 15 59 53 4395.44 20.33 190.03 139.46 67.60 I7 16 I8

lIO.OO 6 6 26 1483.71 -15.07 349.J2 I56.92 121.05 6 3] ]0

1JD.O0 J7 12 50 4337.11 22.6| J?J.58 138.34 63.6_ 18 25 _?

CIFFERENTIAL COeRECTION5 MID-COURSE EXECUTION ACCURkCY

rCE .43t4 TRA -.6576 TC3-_.4449 8AU .1863 5GT 381].7 SGR 635.4 SG3 51_,I

RCE -.0366 RRA .0007 Re3 .9692 FAU .10742 RRT :_9476 RRF -.9848 RTF .9535

ICE .9197 FRA -.0318 FC3-8.7441 8SP 1217_ SGB 3864.3 R23 .2466 RI3 -.9555

BDE .4330 8RA .6576 8C3 _.5305 FSP -J70| SGI 3859.I SG2 200,5 THA I71.00

INC 1.6779 Vl 30.204

APO 149,27 v2 34.960

ETC 175.95 CLP-141.EI

RAP 302,}7 EC( 1.1750

PO CST TIN INJ 2 LAT INJ 2 LONG

1339,4 -8.48 17.84

4254,4 16.44 202,80

I092.6 -9.15 ]58.69

3985,4 17.11 ISZ,Tl

883.7 -10.95 342.56

3737,I J8.89 164.4_

ORBIT OETERMINATION ACCURACY

ST 840.7 SR 67.0 SS 565.0

CRT -,9029 CRS .9836 CST -.9142

LSA" 996,2 MSA 194,fl SSA IZ.O

ELl 842.9 EL_ 28.7 ALF 175.88

LAUNCH CITE 0_C I 1965 FLIGHT T/ME 144,00 ARRIVAL CATE APR Z4 1966

HELIOCENTRIC CONIC 0/STANCE 418.092

RL [47.51 LAL .00 LOC 68.60 VL 27,514 GAL -3.69 A_L 88.02 HCA 198.42 SM_ J27.32 ECC .170_2 INC 1.9839 Vl 30,Z04

RP 108.74 LAP -.63 LOP 267.0! VP 37.]98 GAP 5.I5 AZP 91.88 TAL J98.42 TAP 36.85 RCA 105,57 APO 149,O6 V2 34.85I

RC 122.731 GL 16.84 GP 13.34 ZAL 117.06 ZAP JAI,_J ET$ I4.83 ZAE J35,22 ET_ J68.06 ZAC 37,26 ETC 171.61 CLP-I43.Z3

PL_NETOCENTRIC CONIC

(3 TO, T91 VHL _._60 Oc_ -1.4_ RAL 306._6 RAO 6_67.A VEL II.Ag6 FrM

LNEH 4ZMTH LNCH TIM6 L-I TIME INJ LAT INJ LONG INJ RT ASC

90.00 3 26 21 2032.37 -I4.78 30.28 IBO.lA

90.00 15 3 14 4765.03 J7.19 204,60 160,58

IO0.O0 4 47 2 I772.32 -J5.61 |0.73 I59.74

100.00 16 25 15 4500,51 J8.03 I84,76 160.I9

IlO.O0 5 _3 45 1563.46 -|7.88 353.67 |5B_,_3

110,OO 17 35 1 4282.14 20.27 167.02 159.03

_IFFERENTIAL CORRECTIONS

TOE .6010 TRA .-.6193 1C}-_.4413 8AO .79J0

ROE -.0329 RRA -.0137 RC3 .7907 _AU .099J2

FeE 1.1431FRA .I169 FC3-7.9743 BSP 11769

80£ .60J9 8RA .6195 B(3 5.4984 FSP -1479

_.O0 VHP 4.095 OPA -8,65 RAP 304,O3 ECC 1.1771

INJ AZMTH" INJ TIM_ PO CST TIM INJ 2 LAT INJ 2 LONG

114.43 4 0 14 1432.6 -11.36 Z3.27

67.15 16 _2 39 4165.O J3.95 197.42

JI5.8_ 5 18 34 1172,3 -]_.O1 3.79

65.75 17 40 15 3900.5 J4.61 177.64

IIg._? 6 19 49 963.5 -J3.73 3(6.93

61,_? 18 46 _3 3682.1 16.33 160.09

WIG-COURSE EXECUTION _CCURACY ORBIT CETERMINATION ACCURACY

SGT 3875,1 SGR 522,5 8G3 484.I ST 1104.0 SR 39.9 SS 708.9

RRT -,93J6 RR_ -.9678 RTF .946A CRT -.9010 CRS ,97_8 CST -,9461

$G8 39J0.2 R23 .2312 RJ3 -.9479 LSA 1_98.5 M5_ 196.Z SS4 |I,3

SGJ 3905.7 $G2 18_.4 THA 172.92 ELI 1105.3 £L2 26.0 AkF 177,_0

L_UNCM _*TE CEC I 1965 FLIGHT TIME 146.00 ARRIVAL CATE 4PR 26 I966

HELIOCENTRIC CONIC CIST_NCE 424.096

RL 147.5| LAL .00 LOL 68.60 VL 27.476 GAL -3,47 AZL 97.90 HCA 201,59 SMA 127,06 £CC .I7162 INC 2.2025 vl 50.204

RP ]08.76 LAP -._J LOP 270.17 VP 37.362 CAP 5.41 AZP 92.05 TAL 197.16 TAP 38.76 RC_ 105.26 APO 149.87 VZ 34.842

RC 123.015 GL 19.66 GP I1.17 Z_C 114.85 Z_P 143,63 ETS 13._8 ZkE 134.63 ETE 170.39 ZAC 38.75 ETC 169.86 CLP-145.16

PL_NETOCENTRIC CONIC

C3 |0,853 VHL 3.294 DLA ._4 RAL 309,59 RAC 6567.4 VEL II.500 PTH 2.00 VHP 4.184 _PA -10,55 RAP 305.66 ECC 1,1786

LNC_ 42HTH LNEH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ _ZMTM INJ TI_E PO CST TIN INJ 2 LAT INJ 2 LONG

90.00 3 J5 I2 2104.47 -16.?_ 34,63 J62.00 JJ3.J7 3 50 16 I_04,4 -J3.47 77.4_

90.00 15 25 37 4696.66 15.34 200.4_ 161.74 65.90 16 43 33 4096,7 IJ,96 193.39

I00.00 4 36 55 1940.79 -17.59 14.85 161.61 114,56 5 7 36 1240.8 -14,15 ?.??

J00,00 16 46 34 4435.53 _6.I7 180.83 161.34 64,51 18 0 29 3835.5 12,61 173.83

Ii0.00 5 46 4 1624,39 -19.83 357._4 160.43 118.43 6 13 8 1024.4 -15,88 350,35

110.00 17 53 55 4224.69 I8.39 163,62 160,13 60.6? 19 4 20 3624.7 14,35 136.85

C[rFERENTI_L CORREErIC, N.$ MI0-COURSE EXECUTION _CEUR_EY O_BIT CETERNINA TION ACCURACY

ICE .69_4 TRA -.9Z_A 7C_-5.64_5 8_ ,8_ SGT 4055,Z $_R 4_9.? $_) 474,_ 57 I_2.? SR 30.I S$ ?36.5

RCE -.0146 RRA -.O136 RC3 ,7107 FAU .09689 RRT -.9147 RRF :.9473 RTF .9499 CRT -.7822 CRS .9836 CST -.9567

FCE 1.1707 FRA .1292 FC3-7.7292 8SP 1_690 SG8 4082.3 R?3 .1892 RI3 -.9509 LS_ 144J.9 MSA 197.2 SS4 12.3

BOE .6926 8RA .6216 8C3 5.6881 FSP -1537 SGJ 4078.0 SG2 188,7 THA 173.94 ELI 1232,4 EL_ I8.9 ALF 178.92

LAUNCH CATE CEC I I965 FLIGHT TIME 148,00 ARRIVAL C_TE APR 28 1966

HELIOCENTRIC CONIC

RL 147.51 LAL .00

RP 108,79 LAP -.99

RC 127,413 GL 20.02

PLANETOCENTRIC CONIC

C3 10.921 VHL 3.303

LNEH AZMTH LNEH TIME

9_.00 $ T 59

90,00 15 _5 45

100.00 A 30 15

100.00 17 5 _0

110.00 3 41 23

110.00 18 11 IZ 4177.I6 16.79

OIFFERENTIAL CC_RECTIONS

TOE .789_ TRA -.5926 T43-_.7803 0AU ,849_

RO( -_0OO3 RRA -.02|9 R(_ .6448 FAU .09209

FOE 1.2104 FR_ ,I936 FC3-7.2999 8SP J3152

002 .7#9_ BRA .593I 003 5._J61 FSP -I490

01STANCE 430.06_

LOL 68.60 VL 27.439 GAL -3.24 AZL 87.63 HCA 204.76 SMA 126.80 ECC ,17250

LOP 273.34 VP 37.326 GAP 5.67 AZP 92.J5 T_L 195,87 TAP 40.63 RC_ 104.93

GP 9.55 ZAL 112.64 ZAP 145.78 £T$ 12.1_ ZA£ 133.99 ETE J72.05 ZA¢ 40.33

0LA 2.70 RAL 311,J7 RA0 6567.4 VEL 11.503 PTH 2.00 VHP 4.286 DPA -11.87

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTM INJ TIME PO CST TIM

_I65.57 -f_.50 38._8 _64,00 111.99 3 45 4_ 1565.6

4640.08 13.74 197,05 163.17 64,99 17 3 5 4040.1

1897.13 -J9.15 18.3J J63.62 I|3.40 5 | 52 1297.1

4381.75 14.57 J77.64 16_.76 63.6J 18 J8 52 3T8J,7

1674.49 -21.43 .?6 162.48 I17.29 6 9 17 1074.5

J60.87 16J,32 59.78 19 20 49 3577._

MIO-COURSE[xECuTION ACCURACY

SGT 4186.7 SGR 42?,7 $G3 455.5

RRT -,_874 RRF -.9177 RTF .9496

SG8 4208.5 R23 ,J587 RJ3 -.9503

SGJ 4204.0 SG? 196.3 THA J74,8J

IN( 2.3673 Vl 30.204

APO 148,68 V2 34._34

ETC 167.03 CLP-146.9_

RAP 30?.32 £CC 1.179T

INJ 2 LAT INJ 2 LONG

-]5.15 31.O1

J0.25 190.11

-15.92 ll.lO

IO.gl 570.77

-17.60 353.Z?

12.65 154.71

ORBIT 0_TER_]NATION ACCURACY

ST J408.4 SR 17,2 $S 779.8

CRT .0520 CRS ,IJ73 CST -.9640

LSA 1599.5 MGA 18_.9 SSA 13.5

ELJ ]&_.AEL_- 17.J _LF ,O4
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL, 2. 1965-661

tAUNCH DATE DEC I J965 FLIGHT TIME 150.00 ARRIVAL DATE _PR 30 1966

HEEIO{ENTRIC CONIC

RL 147.51 LAL .00

RP 10B.81 LAP -|.17

RC LZ�.T4T ¢L Zl.OB

PLANETOCENTR[C CONIC

C3 10.9T9 VHL 3.313

LNCH AZNTH LNCH TIME

90.00 3 Z 25

90.00 16 4 41

IOO.OD 4 25 4?

lO0.O0 IT 24 0

IlO,OD 5 36 4J

liD.DO 18 Z? 3?

DISTANCE 436,029

LOL 68.60 VL 27.399 GAL -3.DO AZL 87.50 MCA 207.93 SMA 126.55 ECC .17347

LOP Z76.51 VP 37.290 GAP 5,93 AZP 9Z.ZI TAL 194.54 TAP 42.47 RCA 104,59

GP 8.3! ZAL 1/0.40 ZAP |47,73 ET$ I].Z4 ZAE 133,37 ETE J73.28 Z4¢ 41.98

INC 2.4968 VI 30.204

4PO 146.50 v2 34.926

ETC 165.91 CLP-148.?O

DXFFERENT|AL CCLRRECTION$

TDE .8817 TRA -.5507 TC3-5.9057 BAU .8?IZ

ROE .0130 RRA -.0289 RE3 .5960 FAU .0870!

rOE J.2545 rRA .2648 FC3-6.8609 BSP I3543

6DE .88JB 6RA .5514 BE3 5.935? rSP -1429

OLA 4.32 RAL 312.68 RAD 6167.4 VEL IJ.505 PTH 2.00 VHP 4.396 DPA -_2.79 RAP 3Dg.D2 ECC 1.1807

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH ]NJ TIME PO CST TIN INJ 2 L4T INJ 2 LONG

22J4.99 -19.58 41.5| 166,I4 110.88 3 39 20 I615.0 -16_57 34.13

4590.64 12.30 194.J5 164.81 64.29 I? 2I 12 3990.8 8.74 187.28

1946.09 -20.45 2|.37 165.77 |I2,29 4 58 I3 J545,! -17.24 14.O4

4334.97 13.14 |74,9| 164.38 62.9| I8 36 I5 3?35.0 9.40 J68.|1

1717.97 -22.76 2.93 164.65 1J6.22 6 ? 19 1|18.0 -19.05 355.Tfi

4135.85 15._6 158,53 J63.I| 59,06 19 36 32 3535.9 11.14 151.96

MI0-COUR$E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 4307.3 SGR 398.8 $G3 435.8 ST I555.8 SR 29.9 S$ J13.9

RRT -,8522 RRF -.8806 RTF .9487 (RT .8D83 CR$ -.6983 CST -.9689

SGB 4325.7 223 .|343 R13 -.9492 LSA J746.6 MSA 179.6 SSA 14.1

SG| 4320.7 SG2 209.0 TMA I75.48 ELI 1555.9 [L2 17.3 ALF .88

LAUNCH DATE DEC I 1965 FLIGHT TIME 152.00 ARRIVAL DATE N4V 2 1966

HELIOCENTRIC CONIC

RL 147.5I LJI. .00

RP |08.84 LAP -I.34

RC 132.074 GL 21.92

PLANETOCENTRIC CONIC

C3 IJ.03T VNL 3.322

LNCH AZNTH LNCH TIME

90.OO 2 58 48

9O.OO J6 23 O

1(10.00 4 21 53

lO0.O0 I? 4J 3?

liD,DO 5 37 22

liD.DO J8 43 36

DISTANCE 441.977

LOL $8,60 VL 2?.359 GAL -2,74 AZL 8?.40 HCA 211.10 $NA 126.28 ECC .1745fl INC 2.6016 Vl 30.204

LOP 2T9.67 VP 37.254 GAP 6.|8 AZP 92.23 TAL I93.18 TAP 44.26 RCA 104.24 APO I48.33 v2 54.819

GP ?:32 ZAL 108.12 ZAP J49.53 ETS 10.5? ZAE 132.78 ET_ 174,20 ZAC 43.68 ETC 165.00 CLP-150.54

OLA 5.76 RAL 3J4.73 RAO 6567.4 VEL 1|.506 PTH 2.00 VMP 4.512 OPA -J3.41 RAP 310.76 ECC 1.18J6

L-J TIME ZNJ LAT _NJ L_G |NJ RT ASC INJ AZMTH INJ TXNE PO CST TIN INJ 2 LAT INJ 2 LONG

2261.56 -20.68 44.48 I68.40 109.79 3 36 30 1661.6 -17.80 36.99

4546.43 I0.98 191.56 166.62 63.73 17 38 46 3946.4 7.36 I84.75

I990.40 -21.56 24.19 168.04 1II.22 4 56 3 I390.4 -18.49 16.74

4292.83 11.82 I72.47 166.18 62.34 J8 53 9 3692.8 8.02 165.74

J751.26 -23.92 5.39 I66.95 115.J8 6 6 40 IJ5/.3 -20.35 358.09

4098.72 14.05 J56.45 164.89 58.51 19 51 55 5498.7 9.76 149.95

MID-COURSE EXECUTION ACCURACY ORBIT DETERM_NA TION ACCURACY

$GT 442_.8 SGR 380.1 SG3 416.8 ST I695.0 $R 49.2 S$ 640.3

RRT -.8J06 RRF -.9376 RTr ,9480 CRT .9259 CRS -.8481 CST -.9727

$G8 4440,_ R23 .1J48 RI5 -.9484 LSA I884.5 NSA 176.1 SSA 14.9

$GI 4434.6 $G2 222.0 THA l?6.0J ELI 1695.7 EL2 18.6 ALF 1.54

OIrF(RENTZAL CORRECTIONS

TOE .9687 TRA -.4993 T¢3_6.0257 gAU .8930

ROE .0256 RRA -.0560 RC3 .5504 FAU .08216

FO[ J.Z43T FRA .3325 FC3-6.4448 BSP 139|6

8OE .969J 8RA .5006 8C3 6.0517 FSP -J369

LJUNCH DATE DEC 1 J965 FLIGHT TIME 154.00 ARRIVAL OATE MkY 4 1966

HELIOCENTRIC CONIC

RL 147.5| LAL .DO

RP 108.86 LAP -1.51

RC 134.395 GL 22.60

PL4M[TOC[NTRIC CONIC

C3 11.104 VHL 3.332

LNCH AZMTH LNCH TIME

90.00 2 56 22

90.00 16 41 J

IOO.OO a 21 6

lOO.OD IT 58 58

liD.DO 5 37 7

JlO.OO 18 59 27

DIFFERENTIAL CORRECTIONS

TDE 1.0524 TRA -.4393

ROE .037_ RRA -.0431

FOE 1.2437 FRA .3974

8DE 1.053I 8RA .4414

D/STANCE 447.909

LOL 68.60 VL 27.319 GAL -2.48 AZL 87.3J HCA 214.27 5MA 126.02 ECC .115T4

LOP 262.83 VP 37.219 GAP 6,44 AZP 92,22 TAL 191,79 TAP 46.06 RCA 103.88

GP 6.53 Z&L I05.80 ZAP J51.20 ETS 10,05 ZAE 132.23 £?E J74.92 ZAC 45.42

OLA 7.10 RAL 316.68 RAO 656?.4 VEL II.SlI PTH 2.00 VHP 4.632 0PA -13.81

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIM

2505.07 -21.66 47.30 J70.78 |08.70 3 34 47 1705.1

4505.40 9.T3 J89.19 168.60 63.28 17 56 7 3905,4

2031.75 -22.56 26.85 170.44 JlO.I5 4 54 56 1451.B

4254.01 10.58 JT0.2fl 168.15 61.88 19 9 52 3654.0

I793.89 -24.96 7.72 169.37 114.I5 6 ? 1 1193.9

4064.58 12,8_ /54.56 166.83 58.04 20 ? J2 3464.8

MID-COURSE

TC3-6.1365 BAU ,9144 SGT 4536.4

RE3 .5350 F4U .07755 RRT -.7646

FC3-6.0460 BSP 14307 SGB 455|.4

9C3 6.I596 FSP -I315 5G1 4545.2

INC 2.6889 VI 30.ZO4

4PO 148.|7 VZ 34.812

ETC 164.47 CLP-151,89

RAP 3J2.56 ECC 1.1827

JNJ 2 LAT /NJ 2 LONG

-18.90 39.7_

6.07 182.43

-19.6| 19.30

6.74 163.57

-21.48 .30

8.5I I46.IZ

ORBIT 0ETERMINATION ACCURACY

ST I828.0 $R 69.2 SS 861.2

CRT .9542 CR5 -.8680 CST -.9755

LSA 20J4.5 NSA J72.7 SS4 15.6

ELI 1829.2 EL2 20,7 ALF 2.07

EXECUTZON ACCURACY

SGR 368.7 $G3 598.6

RRF -.T905 RTF .9473

R23 .0996 RI3 -.9476

$G2 237.I THA 176.43

LAUNCH DATE DEC I I965 FLIGHT TIME 156.00 ARRIV4L DATE MAY 6 1966

HELIOCENTRIC CONIC

RL J4T.5| LAL .DO

RP 108.87 LAP -I.68

RC J36,709 GL 23.13

PLANE_TOCENTRIC CONIC

C3 I|.JBT VHL 3.545

LNCH AZMTH LNCH TZP4_

90.0D 2 54 49

90.00 J6 59 O

lO0.O0 4 20 J2

lOO.O0 18 I6 17

liD.DO 5 37 40

JJO.OO 19 15 18

O|$TANC£ 453.826

LOL $8.60 VL 27.279 GAL -2.21 AZL 87.74 HCA 2J7.43 SNA I25.76 ECC .|7705

LOP 286.00 VP 37.184 GAP 6.89 AZP 92.19 TAL 190.38 TAP 47._2 RCA 103.50

GP 5.88 ZAL 103.42 ZAP 152.77 ET$ 9.66 2AE 151.74 ETE 175._1ZAC 47.21

OLA 8.35 RAL 318.74 RAO 6567.4 VEL JI.5J4 PTH 2.01 VHP 4.757 OPA -J4.03

L-I TIME INJ LAT rNJ LONG INJ RT A$C _NJ AZMTH INJ TIME PO CST TIM

2346.69 -22.54 50.03 173.30 107.6! 3 33 55 1746.7

446.4.94 8.54 186.98 170.73 62.90 18 I3 26 3866.8

207|.29 -23446 29.44 172.97 I09.07 4 54 43 1471.3

4217.48 9.40 J_8.J_ I?0.E7 61.49 19 26 35 3617.5

1828.85 -25.91 9.99 171.93 II3.1J 6 _ 9 J228.9

4032.68 I|.67 I52.81 I68.92 57.64 20 22 31 3432.7

DIFFERENTIAL CORRECTION9

TOE 1.1372 TRA -.3674 TC3-6.2216 BAU .9336

RDE .0488RRA -.050? RE3 .5098 FAU .0?292

FOE J.Z4J6 FRA .4644 FC3-5.6429 BSP ]4612

8DE J.J383 8RA .3T09 eC3 6.2424 rSP -J254

MI0-¢OUR$E EXECUTION kCCURAC_

SGT 4639.0 S¢R 361.9 SG3 380.?

RRT -.7151 RRF -.?398 RTF .9A61

SGB 4653.! R23 .0876 RJ3 -.9464

SG| 4646.3 $G2 252.6 THA J76.80

INC 2.7630 VJ 30.204

APO J48.03 v2 34.806

ETC /64.15 CLP-J53.36

RAP 314.40 [C( J.1_41

INJ 2 LAT INJ 2 LONG

-|9.92 42.53

4.64 J80._5

-20.64 21.T8

5.52 161.$5

-22.56 _.44

?.31 146.42

ORBIT 0ETERMINATION ACCURACY

ST 1961.5 SR 88.3 $S 881.O

CRT .9827 ORS -.9004 CST -.�TT9

LSA 2145,3 NSA 169.? SSA 16.3

ELI 1963,5 £L2 23.9"ALF Z.48
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 2. 1965-66_

LAUN{N 0&TE 0EC I |965

NELIOCENTRIC CC_|C

RL 147.51LAL ,00

RP 108.89 LAP -1.84

RC 1}9.015 GL 23.55

PLANETOCENTRIC CONIC

C3 |1.193 VHL 3.360

LNCH AZNTN LNCH TIM£

90.00 2 33 38

90.00 17 17 2

100.00 4 20 0

lO0.O0 18 33 4]

110.00 5 ]B 55

110.00 19 31 16

FLIGHT TIME 158,00 ARR|VAL 0ATE MAY 8 [966

01STANCE 459.727

LOL 68.60 VL 27.239 GAL -I.93 AZC 67.I? HCA 220.60 SNA 125.50 ECC

LOP 269.16 vP 37.J49 GAP 6.94 AZP 92,15 TAL 188.95 TAP 49.54 RCA

GP fl,34 ZAL 100.99 ZAP lrSA.24 ET$ 9.37 ZA[ 131.30 ETE 175.9Z ZAC

.11848 INC Z.6212 VZ 30.204

I03.10 APO 147.90 VZ 34.8oJ

49,04 ETC J63.96 CLP-154.77

0LA 9.54 RAL 320.89 RAO 6567.4 VEL 11.519 PTH 2.0I VHP 4.685 0PA -14.I2 RAP 3J6.29 ECC l.IBSB

L-I TINE INJ LAT |NJ L0tAG INJ RT A$C INJ AZNTH ZNJ TIME PO CST T]N INJ 2 LAT ]NJ Z LONG

2387.I7 -23.35 52.72 I75.95 106.49 3 33 45 I787.2 -20.87 44,93

4430.25 7.40 164.90 |73.02 62.59 18 30 52 )830.3 3.67 |78.20

2109.?1 -24.29 31.99 175.63 I07.97 4 55 I0 1509.? -21.61 24.22

4182.95 8.27 166.24 I72.55 6|.17 19 43 24 3582.9 4.36 159.64

J862.78 °26.80 |2.23 I74.62 112.06 6 9 57 1262.8 -23.57 4.56

4002.64 I0.57 151.18 |7J.I7 57.30 _0 37 59 3402.6 6.18 |44.63

O|rFERENTIAL CCRRECTZON$ M[0-COO_[ EXECuT|OkN ACCURACY _6IT DETERMINATION ACCURACY

TOE 1.2199 TRA -.2893 TC3-6.2974 8AU .9536 $_T 474_.3 SGR 359.4 SG3 364.3 ST 2089.2 SR 106.? SS 895.8

ROE .0598 RRA -,0581 R¢3 .4906 F_U ,06874 RRT -.6649 RRF -.6891 RTF .9436 CRT .9653 CR$ -.905| CST -.9800

FOE 1.2530 FRA .5235 FC3-fl.2699 BSP 14962 $GB 4?55.9 R23 .0781 RI3 -.9458 I_A 2269.5 NSA 166.3 SSA 11.0

BOE I._ZI48RA .29fl0 BC3 6.3165 FSP -1204 SG] 4748.4 862 268.J THA 177.11 ELI 2091.8 EL2 27.8 ALF f.82

LAUNCH DATE OEC ! !963 FLIGHT TIHE 160.00 ARRIVAL 0ATE HAY 10 1966

HEL]OCENTR|C CONIC O_$TANEE A65_6|2

RL 147.51 LAL .00 LOt. 68.60 VL 27.I98 GAL -J.64 AZL 87.|2 HCA 223.76 SMA 125.24 ECC .I8004 INC 2.8835 VZ 30.204

RP 108.90 LAP -I.89 LOP 292,_2 VP 37.I!5 GAP 7.19 AZP 92.08 TAL /87.49 TAP 51.25 RCA I02.69 APO J47,78 v2 34.197

RC 141.3lZ GL 23.86 GP 4.88 ZAL 98.50 ZAP 155.65 ETS 9.I8 ZAE i30.91 ETE !76,26 ZAC 50.9J ETC !63.92 CLP-156.11

PLANETO(ENTRIC,J_(_qIC

C3 IIrAP.? VHL 3.380 DLA 10.68 RAL 323.!4 RAO 6567.4 VEL !1.525 PTH 2.01 VHP 5.017 OPA -14.09 RAP 318.ZJ ECC 1,I88|

LNCH AZMTH LNCH TIME L-I TIN£ IN! LAT |NJ LONG IN! RT ASC _NJ AZMTH IN! TZNE PO CST TfM _NJ 2 LAT !NJ 2 LONG

90.00 2 53 43 2427.05 -24.09 55.40 J78.74 I05.35 3 34 10 1827.0 -2J.75 47.5J

90.00 !7 35 lA 4393.30 6.30 !82.92 175.46 62.34 18 48 29 3795.3 Z.55 J76.Z5

JO0.O0 4 ZO 23 2147.31 -25.06 34,54 I78.43 I06,85 4 36 !I 1547.5 -22.32 26.66

100.00 18 5l |5 4J30.07 7.!9 164.40 !74.97 60.9I 20 0 23 3530.1 3.26 |57.82

110.00 5 40 43 1898.!3 -27.63 I4,47 !77.45 !!0.97 6 J2 !9 1296.1 -24.53 6.67

IlO.O0 I9 47 24 3974.22 9.52 |49.65 |73.56 57.0I 20 53 38 3374.2 5.1] J43.33

oxFrERENTIAL CORRECTIONS N|O-COURSE EXECUTiON ACCURACY OR_|T OETERM|NAT_ON ACCURACY

TOE J.3013 TRA -._019 TC3-6,3488 BAU .9728 SGT 4839.2 9GR 359.6 SG3 348,§ ST 22|3.4 SR 124,6 $S 907.|

ROE ,O703 RRA -.0656 RC3 .4730 FAU .06473 RRT -.61A5 RRF -.6384 RTF ,9450 (RT .9648 CR$ -.9054 CST -.98J7

FOE 1.2204 FRA .3804 FC3-4.9039 85P 15301 SG8 4852.5 R23 .0706 RJ3 -.9452 LSA 2389.7 MSA 163.0 55A 17.7

602 1.3042 6RA .2J23 eC3 8.3664 FSP -1156 $61 4844.2 SG2 283.4 THA I77.38 ELI 2216.7 EL2 32.7 ALF 3.1!

LAUNCH 0ATE DEC J 1965 FLIGHT TIME 162.00 ARRIVAL DATE NAY 12 |966

HELIOCENTRIC CONIC 0ISTANCE 4TI.48Z

RL |41.51 LAL ,00 COL 68.60 VL 27.157 GAL -J.33 kZL 87.07 HCA _26.92 SMk 124,97 ECC .18174 INC 2.9336 vz 30.204

RP I06.92 LAP -2.14 LOP 295.48 VP 37.082 GAP 7.4_ AZP 92,00 TAL |86.0| TAP 32.93 RCA I02.26 APO 147.69 VZ 34,793

RC 143.598 GL 24.08 GP 4.50 ZkL 95.97 ZAP 156.98 ET$ 9.06 ZAE 130.56 ETE 116.57 ZAC 52.82 ETC 163.93 CLP-Jfl?,40

PLANETOCENTRZC CONIC

C3 11.598 VHL 3.406 OLA 11,78 RAL 325.48 RAD 6567.4 VEL I!.332 PTH 2.0! VMP 5.152 0PA -13.94 RAP 320.16 ECC 1.I909

LNCH AZNTH LNCH T|ME L-] TIME IN! LAT !NJ LONG |NJ RT ASC IN! AZMTH IN! T!ME PO CST TIN [NJ 2 LAT !NJ 2 LONC

90.00 2 53 57 2466.66 -24.78

90.00 I? 53 38 4361.85 5.2A

100.00 4 21 !6 2!85.03 -2fl.78

!00.00 19 8 _9 4!18.70 6.15

110.00 3 43 2 1929.19 -28.42

I10.00 20 3 43 3947.31 8.52

0lrFERENTIAL CCRRECT!ONS

TOE 1.3857 TRA -.I049 T(3-6.3761BAU .991I

ROE .0811RRA -.0732 R(3 .4339 FAU ,06094

FOE 1.2069 FRA .8338 FC3-4.3488 BSP 13624

B0E 1.3881 BRA .1279 BC3 6.3923 FSP _IJ!I

LAUNCH DATE DEC | 1965

HELIOCENTRIC CONIC

RL |4T._l LAL .00

RP 108.93 LAP -2.28

RC 143.874 GL 24.20

PLAN_TO_NTRIC CONIC

C3 JJ.RO9 VHL 3.438

LNCH AZNTH LNCH TIME

_0.00 2 5A 37

90.00 18 J2 I4

100,00 A 21 38

IO0.O0 19 26 38

I!0.O0 5 43 48

I!O.OO ZO 20 13

DZFFER£NTIAL CORRECTZONS

T0_ IoATD| TRA .0004 T(3-6.3788 8AU !.009!

R0E .0918 RRA -.0_07 RC3 .4388 FAU .05738

FOE !.J923 FRA .687! FC3-4.2062 88P 15933

80E 1,4729 8RA .0807 8C3 8.3917 FSP -I067

58.10 181.66 104.16 3 35 3 1866.7 -22.39 50.12

181.03 178.04 62.13 19 6 19 3161.8 1.47 I?a.3B

37.10 I8|.37 103.68 4 57 41 1583.0 -23,38 29,12

I62,66 177.55 160,69 20 17 36 35!8.7 2.20 I56.10

16.72 180.42 109.85 6 15 11 1329.2 -29.45 B.80

14B_,20 176.09 56.77 2I 9 30 334?.3 4.08 141.9_

MIO-COURSE _XECUT]ON ACCURACY ORB!T DETERMINATION ACCURACY

SGT 4932.3 SGR 361.7 563 333.7 ST 2335.6 SR 141.8 SS 916.6

RRT -.5649 RRF -.5887 RTF .9445 CRT .9623 CR5 -.9032 C$T -.9833

5GB _945.5 R23 .0645 RI3 -,9447 LSA 2507.8 MSA 160.Z SSA IB.Z

SG! 4936.5 $62 298.2 THA I77,62 ELI 2339.6 EL2 38.4 ALF 3.35

fLIGHT TIME 164,00

0|STANCE 477.333

LOL 68.60 VL 27,116 GAL -J.OI AZL 87.02 HCA _30,09 SMA 12A.7! ECC

LOP 298.84 VP 37.049 GAP 7.70 AZP 9I%9J TAL !8A.51 TAP 54,60 RCA

GP 4,16 ZAL 93.38 ZAP !58.25 ET5 9.0I ZAE 130.25 ET£ 176.82 ZAC

ARRIVAL DATE NAY 14 19'6'_

.I8338 INC 2.9788 V! 30.204

101.82 APO !47.8I v2 34.790

54.76 ETC 164.OO CLP-I58.63

OLA 12.8A RAL 3Z7.89 RAO 6567.5 VEL JI.541 PTH 2.01 VHP 3.292 OPA -!3.?_ R_AP 322.17 ECC 1.1944

L-_ TZME _NJ LAT _NJ LONG ZNJ RT ASC INJ AZMTH INJ T!ME PO CST TIM !NJ 2 LA T INJ 2 LONG

2506.24 -23.41 60.83 I64.72 102.93 3 36 23 1906.2 -23.38 52.75

4329.83 A.Z2 179.23 180.77 61.97 19 24 23 3729.8 .44 172,59

2222.49 -26.44 39.68 J84.44 |04.47 4 59 38 1622.5 -24.!9 31.60

4088.8! 5.15 ITl.O0 J80.26 60.51 20 35 5 3488.8 1.18 154.46

J982.J3 -29.!8 Jg.00 183.53 !08.68 6 18 30 J362.! -26.33 10.96

392J.92 7.37 146.85 178.77 56.57 21 25 35 3321,9 3.J2 140.59

MZD-COURSE EXECUTiON ACCURACY ORB!T OETERM!NATION ACCURACY

$GT 502J.4 SGR _5,2 SG3 3J9.T ST 2454.6 SR J58.6 65 923.9

RRT -.5|66 RRF -.5405 RTF .9442 CRT .9592 CR$ -.90DO CST -.9846

SG_ 5034.7 R23 ,0593 R|3 -.9444 LSA 2_22.7 MSA 157.3 $SA IS.?

$G! 5025,0 SG2 3!2.4 THA J77.84 EL1 2459.3 EL2 44.8 ALF 3.95
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES i VOL. 2, 1965-66 J

LAONCN 0AT[ 0£C 1 1965 FLIGHT TIME ;66.00 ARRIVAL 0ATE MAY 16 1966

NEL]OCENTRIC CONIC

RL 147,51 LAL .00

Rp 108.93 LAP -2.42

RC 14e.138 GL 24.14

PL_NETO_(NTRIC CONIC

C3 12.D69 VHL 3.4?4

LNCH AZNTH LNCH TIME

90.00 Z 55 41

90,00 18 31 1

100.00 4 24 ZO

100.00 19 45 3

1J0.00 5 49 59

I10,00 ZO 36 53

OIFrERENrZAL C(_bREC ?IONS

TOE 1,5577 TRA .1J71 TC3-6,3400 9AO 1.0252

ROE ,1022 RRA -.0882 RE3 .4203 rAo .05383

rOE 1.1794 FRA .7388 FC3-3.B6JJ OSP 16202

BOE 1.3610 8RA .1466 BE3 6.3539 FSP -1024

0I$TANC[ 483.171

LOL 68,60 VL 17.015 GAL -.68 AZL 86.98 MCA R33.25 SM&

LOP 3{31.80 VP 31.017 GAP 7.96 AZP 91.81 TAL 183.00 TAP

GP 3.87 ZAL 90,?$ ZAP 159,47 ET$ 9.02 ZAE 129.98 ETE

124.45 ECC .18359 INC 3,0201 Vl 30.204

56.24 RCA 101.36 APO 147.55 V2 34,787

177.02 ZAC 56,74 [TC 164,11 CLP-159.82

0LA 13.85 RAL 330.38 RAD 656?.5 VEL 11.552 PTH 2.02 VHP 5.435 0PA -13.41 RAP 324.20 ECC 1,1986

L-I TIME IN] LAT IN] LONG IN] RT A$C |NJ AZMTH JNJ TIME PO CST TIN ZNJ 2 LAT IN] 2 LONG

2545.92 -25_99 63.59 187.92 101.66 3 38 ? 1945.9 -24.12 55.42

4299.30 3.24 J77,52 193.65 61.95 19 42 4J 3699,3 -.55 I?O.B9

2260.00 -21.03 42.30 187.65 103.22 3 2 0 1660.0 -24.96 34.12

4060°44 4.20 J59.43 183.12 60.38 20 32 43 3460.4 .22 152.90

J993.13 -29.86 21.3/ 196.78 107.48 6 22 14 J395.1 -27.19 13.15

3898.09 E.67 145.59 181.59 56.40 21 4J 51 3298.1 2.21 J39.34

MI0-COURSE EXECUTION ACCURACY ORBIT 0[TERNINATION ACCURACY

SGT 5103.3 SGR 569.1 SG3 306.J ST 2573.1 SR 174.1 $$ 931.2

RRT -.4691 RRF -.4923 RTF .9457 ERr .9549 CRS -.8958 CST -.9859

$09 5116,1 R23 .0541 R13 -.9438 LSA 2737.3 NSA |55,455A 19.1

SGI 5106,3 SG2 325,8 THA I78.05 EL1 2378.5 EL2 51.8 ALF 3,71

LAUNCH DATE OEC 1 1965 FLIGHT TINE 16B.00 ARRIVAL OATE NAY 18 1966

HELIOCENTRIC CONIC 0I$TANCE 488.990

RL 141.5| LAL .00 LOL 68.60 VL 27.034 GAL -.34 AZL 86.94 HCA 236.41 5NA

RP 108.94 LAP -2.55 LOP 304.97 VP 36.985 GAP 9.23 AZP 91.69 TAL 19| .46 TAP

RC 150.39{3 GL 24.J9 GP 3.62 ZAL 98.09 ZAP 160.63 [TS 9.09 ZAE J29.74 ETE

PLANETOCENTRIC CONIC

C3 11.363 VHL 3.519 OLA 14.83 RAL 352.95 RAO 6567.5 VEL 11,566 PTH 2.02 VHP

LNCH AZNTH LNCM TIME L-I TIM£ INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME

90,00 2 3? 6 2595.77 -26;50 66.40 J91.24 100.35 3 40 12

90.00 18 49 58 42?0.34 2.31 175.90 186,66 61.77 20 J 9

1OO.00 4 26 27 2297.63 -27.61 44.96 191.00 101.93 5 4 45

100.00 20 3 19 4053.7J 5.30 157.96 186.11 60.27 21 10 32

I]O.OO fl 52 34 2029.17 -30.5J 23.66 190.17 106.22 6 26 22

110.00 _ 53 41 38?5,93 5.85 144.42 194.fl4 56.26 21 58 J?

O|FF[RENT]AL CORRECTIONS HI0-COURSE EXECUTION ACCURACY

TOE 1.6410 TRA .1401 TC3-6.2837 8AU 1.O424 5GT 5193.6 SGR 374.1 $G3 293.3

ROE .J134 RRA -.0935 RE3 .4019 FAU .05065 RRT -.4240 RRF -.449! RTF .9436

FOE 1.1591 FRA .7848 F(5-3.5412 8SP 16512 SG8 5197.1 R23 ,05|I RJ3 -.9437

BOE 1.6459 BRA .2fl84 8C3 6.2966 FSP -989 $G1 5196.0 _G2 338.6 TNA 178.24

124.20 ECC .18777 INC 3,0580 vz 30,204

57.87 RCA 100.88 APO 147.52 V2 34.786

177.20 ZAC 59,75 [TC 164.26 CLP-160.96

5.583 OPA -13.04 RAP 326.25 ECC 1.2038

PO CST TIN IN] 2 LAT IN] 2 LONG

1985.8 -2A.81 58.14

3670.3 -1.48 169,28

J697.6 -25.69 36.69

3433,7 -.69 15J.44

JA28.2 -27,98 15,.39

3275.9 J.36 138.19

OR81T 0ETERHINATION ACCURACY

ST 26?9.6 SR 19J.0 SS 931.0

CRT .9507 CR$ -.8916 CST -.9869

LSA 2838.9 NSA 153.? $$A 19.4

ELJ 2685.8 EL2 59.1 ALF 3.88

LaUNCN 0ATE 0EC I 1965 FLIGHT TIME 170.00 ARRIVAL 0ATE NAY 20 1966

HELIOCENTRIC CONIC

RL 147,51 LAL .O0 LOL 65.60 VL

RP 108.94 LAP -2.67 LOP 308.13 VP

RC 152.629 GL 24,07 GP 3.40 ZAL

PLANETOC[NTRIC CONIC

C3 12.759 VHL 3.572

LNCH AZNTH LNCH TrNE

90.00 2 58 5_

90,00 19 9 1

100.00 4 28 55

100.00 20 21 39

110.00 5 56 31

110.00 21 10 32

D|FFERENTIAL CORRECTIONS

TOE 1.T66_ TRA .3988 TC3-6.0501 8AU 1,0340

ROE .1232 RRA -.1029 RC3 .374! FAU .04433

FOE 1,1840 FRA .8361 FC3-3.00?7 BSP 16371

80E 1.7711 8RA .4022 9C3 6.0617 _SP -936

OIST_HCE 494,791

26.994 GkL .02 AZL 66.91MCk 239.5? $NA 123.94 ECC .19013 INC 3.0933 VJ 30.204

36.955 GAP 8.50 kiP 91.57 TAL 170.92 TAP 59.49 RCA 100,38 APO 147,51 v2 34.795

85.41 ZAP 161.76 ETS 9.21 ZAE 129.53 ETE 177.35 ZAC 60.19 ETC 164.42 CLP-162.07

0LA 15.77 RAL 335.54 RA0 6567,5 VEL 11.582 PTH 2.03 VHP 5.736 OPA -12.60 RAP 328.32 [CC 1.2J00

L-I TIME IN] LAT IN] LONG IN] RT A$C |NJ AZMTH IN] TIME PO CST T|N IN] 2 LAT IN] 2 LONG

2625.75 -26.96 69.23 19A.69 99.00 3 42 38 2025.8 -25.44 60.90

4243,11 1.43 174.38 189.80 61.72 20 19 44 36A3,1 -2.36 167.76

2335.34 -28.1| 47.65 194.4? 100.60 5 ? 51 J735,3 -26.36 39.28

4008.76 2.45 156.59 189.23 60.20 2J 28 27 3408.8 -1.53 150.07

2061.25 -31.1! 26.05 193.69 104.93 6 30 53 J461.3 -28.75 17.65

3855.61 5.07 143.35 187.61 56.15 22 14 48 3255,6 .58 J37.13

NIO-COURSE EXECUTION ACCURACY ORBIT 0ETERNINATZON ACCURACY

SGT 5208.9 SGR 374.0 5G3 275.5 ST 2843.7 SR 204.3 S$ 964.5

RRT -._626 RRF -.3673 RTF .9376 CRT .9447 CRS -.8885 CST -.9890

SGB 5222.3 R23 ,0227 RJ3 -.9377 LSA 3005.8 NSA 150.9 5SA 19.7

501 5210,7 $52 348.4 TMA 178.50 ELI 2850.2 EL2 66.8 ALF 3.89

LAUNCH OATE OEC 1 1965 FLZGHT TIME 172.00 ARRIVAL 0ATE NAY 22 1966

HEL/_ENTRIC CONIC

RL 147,51 LAL ,00

RP 108,94 LAP -2.TB

RC 154.955 GL 23,b6

PLANETO_ENTRIC CONIC

C3 13.205 VHL 3.634

LNCH AZMTH LNCH TIME

9(3.00 3 0 59

90,00 19 28 8

100.00 4 31 46

100.00 20 AO E

IIO,00 6 O 32

110.00 21 27 26

OJF_ERENTIAL CORRECTIONS

TOE 1.8218 TRA .3192 TC3-6,0653 BAU 1.07_7

ROE .1365"RRA -,1093 RC3 .3601FAU ,04452

FOE ].1316 FRA ,8765 FC3-2.9196 _$P 17007

80E 1.B169 BRA ,5306 BC3 6.0760 FSP -908

DISTANCE 500.572

LOt. 68°60 VL 26.953 GAL .39 AZL 86.87 HCA 242.75 SNA 123.69 ECC ,19270

LOP 311.29 VP 36,9_A GAP 8.77 AZP 91.43 TAL 178.35 TAP 61.09 RCA 99,85

GP 3.21ZAL 82.70 ZAP 162,9fl ET$ 9.39 ZAE 129.35 ETE 177.49 ZAC 62.86

INC 3.1263 Vl 30.204

APO 147.52 v2 34.784

ETC 164.59 CLP-163.14

OLA 16.66 RAL 339.20 RAO 6567.5 VEL 11.601 PTM 2,03 VMP 5.894 0PA -12.11 RAP 330.40 ECC 1.2173

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZNTH _NJ TIME PO CST TIM _NJ 2 LATINJ 2 LONG

2663.95 -27.36 i2.11 199.27 97,61 3 A5 25 2065,9 -26.02 63,?0

4217.74 .61 J72.97 J93.07 61.89 20 59 26 3617.? -3.18 J66.34

2573.20 -28.56 50,39 198.06 99.23 5 J1 19 J773.2 -26.99 4J.93

3985.72 1.67 J55._2 192.48 60.15 21 46 28 3385.7 -2.3J J49.80

2094.44 -31.67 28.AB J97,34 103.59 6 35 46 1494.4 -29.48 19.96

393?.2A 4.3? J42.38 190.80 56,06 22 31 23 3237,2 -.12 136.17

MID-COURSE EXECUTION ACCURACY ORBIT 0ETERMINA TION ACCURACY

$GT $330.4 $GR 393.7 _05 2?0.0 ST 2886.9 SR 221.0 SS 935,5

RRT -.3371 RRF -,3394 RTF .9431 CRT .9413 CRS -,8830 CST -.9889

SGB _344.2 R23 ,0A2A RJ3 -.9A32 LSA 3038.9 NSA 152,2 SSA J9,6

$GJ 5331.9 $02 36J.1 THA 178.60 ELI 299A.A EL2 ?4.8 ALF 4.14

1571



JPL TM 33-99 EARTH--VENUS TRAJECTORIES tVOL 2. 1965-661

LAUNCN OAT[ O(C ] 1965 FLIGHT T|M( 174.00 ARRIVAL DATE MAY 24 |966

HELIO_(NTRZC CON]( OISTANC( 506.334
RL ]47.9J LAL .00 LOL 68.60 VL 26.912 GAL .79 AZL 96.84 HCA 245.99 SMA ]25.43 [¢C .J9549 |NC 3.I576 Vl 30.ZO4

RP 108.94 LAP -2,89 LOP 3|4.45 VP 36.895 GAP 9.05 AZP 91.29 TAL ]76.78 TAP 62.6? RCA 99,31 APO ]47.56 ¥E $4,7J5

R( 157.067 GL 23.58 CP 3.03 ZAL ?9.99 ZAP ]63.90 ITS 9.64 ZA[ ]29.20 (T( 177.6| ZA( 64.96 (T( ]64.77 CLP-I64.18

PLAN( TO_(NTRIC CONIC

C3 13.750 VHL 3.?03 0LA 1?.50 RAL 340.90 RAD 6567.3 V[L |1.624 PTM 2.04 VHP 6.059 0PA -11.57 RAP 332.50 (CC 1.2260

LN(H AZNTN LNCH T_M( L-Z TIME |NJ LAT IN] LONG 1HI RT AS( IN] AZMTH IN] 7tXE PO (ST TIM IN] Z LA T IN] Z LONG

90.00 3 3 26 2706.18 -2?.69 73,0l 20J.95 96.19 3 48 33 9106.2 -26.54 66.53

90.O0 19 47 12 4194.46 -.14 I?].6? ]96.46 61.68 20.3? 6 3594.5 -3.92 ]65.04

300.00 4 34 57 241J.03 -29.94 53.12 20].77 9?.83 5 33 9 JBII.J -27.55 44.60

|00.00 20 59 22 3964.82 .96 154.18 |95.84 60.12 22 4 2? _364.8 -3.02 147.65

IZO.00 6 5 )3 2J21.62 -32,17 30.93 _0J.Jl 102.22 6 4I l I527.6 -30,16 22.30

|;0.00 21 44 16 3_2J.O_ 3.?3 ]41.51 194.10 56.00 2Z 47 5? 3221.0 -.?4 133.32

OIrF(R(NTIAL C_tR(CTIONS MID-/OURS( (](CuT|ON ACCURACY CRBIT 0[T(RN_NATION ACCURACY

TO( 1.9154 TRA .6776 TC3-3.8996 OAU 1.0847 SGT 3_3.9 $GR 3_8.3 $63 259.0 ST 2983.O SR 237.Z 9S 934,4
ROE .1490 RRA -.1158 RC3 .3373 FAU .04153 RRT -.2943 RRF -.3164 RTF .9428 CRT .9364 CRS -.8?83 (ST -.9997

FO[ I.I168 FRA .9225 rC3-Z,6197 BSP 1716] SGB 5407.8 R23 .0391 RJ_ -,9428 LSA 3131.1 MSA 152.7 9SA 19,6

CO[ 1.9212 BRA .6874 8(3 3.9092 FSP -868 $GJ 5395.1 SGZ 371.0 THA |78,78 ELl 2991.2 EL2 83.0 ALr 4.Z6

LAUNCH OATE O[C I 1965 FLZGHT T])4_ |76._0 ARRIVAL 0ATE MAY 26 I966

o;$T_N(( 5]_.o?,
LOt. 68.60 VL Z6.872 GkL 1.19 AZL 86.81H(A 249.05 SMA 123.l$ [CC .19548 INC 3.19T3

LOP 317.62 VP 36.$67 GAP 9.35 AZP 91.J4 TAL 173.20 TAP 64.25 RCA 98.13 APO 147,63

HELIOCENTRIC CONIC

RL 147.51 LAL .00
RP 1OO.94 LAP -2.98

R( 155.255 GL 23.23

PLAIq(TO([NTRIC CONIC
C3 ]4.343 VHL 3.787

LNCH AZMTH LNCH TI#(
90.OO 3 6 14

90.00 ZO 6 8

I00.00 4 38 30

100.00 21 J$ 33

110.O0 6 IO 35
110.OO 22 0 5?

DIFFERENTIAL CORRECTIONS

TO( 2.0061 TRA .8414 TC3-3.7200 BAU ].0983
ROE .1622 RRA -.1_15 RC3 .3136 FAU .0399]

FO( 1.1004 FRA ,9626 FC3-2.3486 8$P 174Z8

eo£ 2.0lZ? eRA .850| 8C3 3.7287 rse -839

GP 2.88 ZAL 77.29 ZAP i64.92 (TS 9.94 ZA( 129.07 (TE ]77.72 ZAC 6?.05 (TC ]64.95

Vl 30,20a

V2 34.786

CLP-165.19

OLA 18.29 RAL 343.62 RAO 8567.6 VEL 11.650 PTH 2.03 VHP 6.229 OPA -|0.99 RAP 334.61 (CC 1.2360
L-I TIM( ZNJ LAT |NJ LONG fNJ RT A$C INJ AZMTH INJ T_M( PO CST TIM [NJ 2 LATINJ 2 LONG

4]73.50 -.82 J70.50 199.94 61.69 21 15 41 33?3.5 -4.59 163,86

2448.82 -29.26 53.89 _0§.58 96.41 S 19 19 1545.8 -29.06 47.29

3946.27 .33 153.16 199.30 60.1] 22 22 19 3346.3 -3.$5 146.63

Zl60.?J -32.62 33.4] Z04.98 100.82 6 46 36 1360.? -30.79 24.67

3807.15 3,22 140.91 191.50 53.93 23 4 24 3ZO?.I -1._? J34.60

MID-COURSE £XECUTION ACCURACY 0R817 O£TERHINATION ACCURACY

$¢T 5437.1 $GR 352.8 SG3 248,8 ST 3064.3 SR 252.3 SS 930.0

RRT -.2542 RR_ -.2734 RTF .943J (RT .9320 CR$ -.8?49 CST-._905

$_ _47j.2 RZ3 .0367 RJ3 -.9431 LSA 3209,5 HSA 153.3 9SA J9.4

SOl 3458.0 SO2 379.$ THA 178.95 ELI 3073.4 EL2 91.2 ALF 4.39

LAUNCH O_T( 0(C I 1965 FLIGHT TINE 178.00 ARRIVAL OAT( N_ ZB I966

HELIOCENTRIC CONIC D|STAN(£ 517.751

RL 14T.$I LAL .00 LOL 68.60 VL 26.831 GAL 1.61 AZL 96.78 HCA 252.2] SMA |22.94 ECC .2017_ IN( 3.2158 Vl _0.204

RP ]09.93 LAP -3.06 LOP 3_0.76 VP _6.839 GAP 9.65 AZP 90,98 TAL |73.60 TAP 63.92 RCA 98.I4 APO |47.74 v_ _4,?BB
RC 16i.449 Gk 22.82 GP 2.74 Z_L 74.39 ZAP ]65.91 ET$ ]0.30 ZA( ]28.96 (T( J77.92 ZAC 69.22 (TC 163.13 CLP-_66.J8

@LANETO¢.ENTRIC CONIC

C3 13.055 ¥HL 3.880 OLA 19.05 RAL 346.36 RAO 6567.6 VEL 11.68! PTH 2.05 VHP 6.407 0PA -|0.35 RAP 336.73 (CC 1.2479

LNCH AZMTN LNCM TIME L-| TIM( IN] LAT IN] LONG IN] RT AS( |HI AZMTH IN] TIME PO (ST TIM IN] 2 LAT IN] Z LONG

90.00 3 9 22 _?86.38 -28.]4 80.83 2o_e.59 93.3| 3 5_ 48 2186.4 -27.38 72.2_

90.00 20 24 50 4153.06 -1,41 169.47 203.33 61.72 21 34 5 3355.1 -5.18 162.82

100.00 4 4Z 24 2456.39 -29.51 38.65 209,46 94.95 5 23 30 198_.4 -29.Sl 49.99

100.00 21 34 30 3930._8 "._1 |32.28 202.85 60.|| 22 40 0 3330.3 -4.18 |45.7_

110.O0 6 15 5_ 2193.66 -33.02 35.90 206.96 99_.__ 6 52 31 1593.7 -31.37 27.06

llO.O0 22 IT 25 3793.77 2.79 ]40.Zl 200.99 55.92 23 20 41 3195.8 -I.?0 I$4.01
D_FFERENT]AL CORRECTION5 MID-(OURS( _X[CUTJON ACCURACY CWBIT O(T[RM]NA TION'ACCURACY

TO( 2.0969 TRA 1.0155 TC3-5.3132 BAU 1.1112 SGT _514.4 SGR 396.9 SG3 238.? ST 3135.3 SR 267.2 S$ 922.3

R0E .|?64 RRA -.1_67 RC3 ,2898 FAU .O3639 RRT -.2J46 RRF -.2354 RTF .9435 CRT .9278 CRS -,87J6 (ST -.9911

roe J.0923 FRA 1.0006 FC3-_,0926 BSP 17669 SG6 3528.7 R_ .03_7 R13 -.9436 LSA 3275.4 M$A |54.5 SSA 19.2

B0( 2.1042 ERA 1.O236 BC3 S.3209 FSP -910 SGI 5315.1 SGZ 387.6 THA 179.1_ ELI 3145.] EL2 99.4 ALF 4.53

LAUNCH OAT( DEC | ]965 FLIGHT TIM_ ]$0.00 ARRIVAL DATE NAY 30 1966

HELIOCENTRIC CONIC

RL 147.51 LAL .00 LOt. 65,60 VL

RP 108.92 LAP -3.]4 LOP 323.99 VP

RC 163.619 GL 22.34 GP 2.62 ZAL

PkA_I_TOC[HTRIC CONIC
C_ 15,879 VNL 3.983

LNCH AZN?H LN_H T;NI_

90.O0 3 12 _2
90.00 ZO 43 13

100.00 4 46 39
100.OO 21 SZ ?

J1_0.00 _ ZJ 40

lJO.00 22 33 33

OIFFEREN?|AL CORRECTIONB

TOE 2.t_ ?RA I._0_6 T(3-5._817 8_U J.JZZ?

ROE .19J3 RRA -,1311 RC3 .2652 FAU .03396

FOE 1.0457 FRA I.O391 FC3-|.$5]3 BSP 17961
gO( Z.197J BRA 1.2097 0(3 _.28_3 FSP -76J

0ISTANC( 523.494

_6.79] GaL 2.05 AZL 86.76 H(A 235.38 S_A 12_.69 (CC ._032_ INC 3.2_31 Vl 30.2_a

36.812 GAP 9.96 AZP 90,82 TAL J72.00 TkP 67.38 RCA 97.3] APO ]47.89 V2 34,791
71.92 ZAP 166.BB (T$ 10.74 ZA( 128.86 (TE 177.91 ZAC 71.38 (TC 165.30 CLP-167.14

OLA 19.70 RAL 349.10 RA0 6567.6 _ tJ.t_ #?H
L-ITlld( INJ LAT |NJ LONG INJ RT ASC ZNJ AZMTH

2826.09 -28.26 63.73 213.53 91.86
4139.$6 -1.92 ]6_._ _07.J9 61.74

_323.68 -29.70 61,40 213.45 93.54

3917.03 -.66 151.36 _06.a9 _0.J1

_6.39 -33.35 38.40 _13.0_ $?.9_

3787,06 2.46 139,76 204.55 55.89

_.06 VHP 6.592 0PA -9,68 RAP 338.$6 [CC 1.2613

_NJ TIM( PO (ST TIM |NJ 2 LAT IN] Z LONG

3 39 58 2226.] -27.70 75.11
Z] 32 IZ 3_39.4 -5.6_ 161.94

$ Z$ 42 1923.7 -29.89 5Z.69

22 5? 24 33J7,0 -4.63 145.02

6 _8 46 16_6.4 -31.90 _9.4T

23 56 42 31_ZoJ _=2,04 J33.55
NIO-COUR_t[ (XECUT_OI ACCURACY ORB! T O_Y[RN_NAY|_M AC(URACY

$_? 55_7.8 SGR 400.5 $63 2_9.3 _ ST 3_98.0 SR _261.7 SS 9_4.39
RRT -,J754 RRF -,]956 RTF .9440 CRT .9237 CR$ -.8685 (ST -.99J9

SGB 53_Z,1 RZ3 .0296 R]3 -.9a40 LSA 3334.4 MSA ]56.3 SS_ JB.#

501 5368._ SG_ 394.3 THA ]79.2? (LI 3205.6 EL2 J07._ dLF 4.66

1572



JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL 2, t965-66_

LAUNCH OAT[ DEC 1 1965 rLIGMT TIME |82.D0 ARRIVAL 04T£ JUN 1 1966

HELIOCENTRIC CONIC

RL 147.31 LAL .00

RP 10J.91 LAP -3.Z0

RC 165.?75 GL Zl.SI

PLAN[TOC[NTRiC CONIC

C3 18.8Z9 VHL 4,101

LNCH AZNTH LNCH TIN(
90.00 3 I$ 43

90.00 Zl J 10

I00.00 4 5J 15

IO0.OO ZZ 9 IB

110.00 6 Z? 4J

110.00 21 49 12

OZSTANCE 529.149

LOL 68.60 VL 26.7§1 GAL 2.5Z AZL 86.73 HCk 258,54 SNA J22.45 E¢C .20908

LOP 327,12 VP 36.787 GAP 10.29 AZP 90.65 TAL 170.40 TAP 69,94 RCA 96,85

GP 2.50 ZAL 69.29 ZAP 167.82 ETS ]1,25 ZA£ 128.79 ETE 171.99 ZAC 73.55

OLA 20.32 RAL 351,84 RAO 6567.7 VEL I|.758 PTH 2.08 VHP 6,757 OP4 -$.91

L-I T|H[ INJ L4? INJ L_IG INJ RT ASC INJ 4ZNTH INJ TIME PO C8T TIM

2_$5.37 -28.31 86.$0 217.53 90,42 4 4 29 2265.4

4128.62 -2.33 167.89 210.93 $/.77 22 9 56 3526.8

ZS$O.SI -29.82 $4.14 217.50 92.11 5 33 56 1960.5

3908.71 -1.01 150.99 210.19 60,12 23 14 25 3306.7

2258.83 -33.63 40.89 217.t6 96.50 7 S 20 J658.8

378J.i6 2.23 119.45 208.17 55,88 23 52 2) 318t.2

OlFFERENT|HL CORREC?ZON$

TO[ 2.Za51 TRA 1.4040 TC$-5.O21),BAU 1.i3J1
RO[ .ZO72 RRA -.1147 RC) .1403 FAU .01150

rOE 1.O516 FRA J.O?S? FC)-|.$_) BSP 17999

8D£ Z.2945 BRA |.4101 BC) ).02?) FSP -748

INC 3.2700 Vl 30.Z04

APO 148.05 V2 34.794

ETC 155.41 CLP-168.08

RAP )40.99 ICe 1,2770

INJ 2 LAT INJ 2 LONG

-E?.95 ?7.95

-6.09 161,22

-29.21 55.3g

-4.98 144.45

-52.37 51.#8

-2.26 J53.24

ORBIT O[TERNINATION ACCURACY

ST 3254.9 $R 295.? $S 906.$
CRT .9198 CRS -.8858 CST -,9924

LSA )388.0 NSA 155.7 SSA 15.5

ELI )256.) EL2 115.6 ALF 4.78

NIO-COURSE EXECU?ION ACCURACV

SGT 5813.4 SGR 403.6 $G3 220.4
RRT -.l)60 RRF -.i348 RTF .9442

SG8 3629.9 221 .0260 RI) -.944)

SGJ 36]).? $G2 )99.8 THA 179,44

¢AUNCH DATE OEC ; J965 FLZGHT 7Zl,q[ 184.00 ARRIVAL DATE JUN 3 1956

HELI(XENTRIC CONIC

RL 147.51 LAL .00

RP IO8.90 LAP -).26

RC 157.911 GL 21.24

PLANI[TO(ENTRIC CONIC

C3 17.911 VHL 4.233

LNr.j4 AZMTH LN(H TIN_
R0.00 3 20 58

90.00 ZJ 18 34

JOO.00 4 56 15

IOO.O0 22 23 55

i10.OO $ 34 1

i10,00 Z) 4 41

DIFFERENTIAL CORR£CT|ON$

TOE E.$??J TRA 1.$J41 TC)-4.7530 BAU |,1404

RO£ .224| RRA -.1)74 RC) .EJ58 FAU .02927

FOE 1.O)50 FRA 1.1158 FC)-J.4J41BSP 18204

BOE 2.3875 BRA J.$199 8C) 4.7599 TSP -722

DISTANCE 314.784

LOL $8.60 VL 28.?|I GAL 3.00 AZL 86.?0 HCA 26I.?0 SNA 122,21 ECC .21322 IN_ ).2981 Vi 30.204

LOP 330.18 VP 38,762 GAP 10.61 AZP 90.48 TAL 168.79 TAP 70.49 RCA 96.13 APO J4B .21 V2 54,798

GP 2.40 ZAL $6,69 ZkP 168.75 ET$ I1.88 ZAE J28.72 ETE I78.07 ZAC 73.73 E?C 165.$3 CLP-J69.01

OLA 20.$8 RAL )34.55 RAO 6567.7 V£L 11.801 PTH 2.09 YHP 6.992 OPA -8.23 R4P 341.13 ECC 1.2949
k-I TIME INJ LAT JNJ LONG INJ RT A$C _NJ AZNTH INJ TIME PO C$T TIN INJ 2 LAT INJ 2 LONG

2904.0) -28.30 89.4) 221.59 89.00 4 9 22 2)04.0 -28,14 80.77

4/I7.03 -2.64 J67.13 2|4.72 61.80 22 27 11 )311,0 -6.19 J60.$8

2596.79 -28.89 66.83 211.39 90.69 5 39 31 1996.8 -29.47 58.05

)899.32 -1.23 J50.59 211.93 60.13 23 )0 58 )299.5 -3.22 144,05
Z190.89 ")).83 43.37 22|.36 95.03 ? 12 12 1690.9 -32.78 )4.29

)778.19 2.12 J)9.29 21/.84 35.8? 24 ? )9 3178,2 -2.37 J55.09

NI0-COUR,._ EXECUTION ACCURACY ORBIT DETERNINATZON ACCURACY'
$GT 3639.1 SGR 406,2 SG3 211.8 ST 3295.0 SR 309.2 SS 895,7

RRT -.0978 RRF -.I|39 RTF .9449 CRT .9161 CRS -.8832 CST -.9929
8G8 _67_.7 221 ,02)1RJ) -.9449 LSA 3424.7 NSA J$1,4 $SA 18,0

$GJ 5639.2 $G2 404_) THA I79.$0 [LJ 3)07.2 EL2 123.5 ALr 4.92

LAUNCH DATE D(C J 1965 FLIGHT T/HE 156.00 ARRIVAL DATE JUN S 1966

NELIOCENTR[C CONIC

RL 147.5J LAL ,O0

RP 10J_89 LAP -).3J
RC 170.O40 GL 20.$5

PLANETOCENTRIC CONIC
C3 19.173 VHL 4.379

LNCH AZNTH LNCH TIN[
90.00 ) 25 55

90.00 21 55 20

IOO.OO 5 1 36

IOO.OO 22 42 I

liD.DO $ 40 39

liD.DO 13 19 28

D|STANC[ 540.386

LOL $B.60 VL 26.672 GAL 3,51 AZL 86.$8 HCA 264.87 SN4 121.97 ECC .21?7! IN( 3.3218 Vl 50.204

LOP 355.45 VP 36.717 GAP 10.95 AZP 90.)0 TAL 167.18 TAP. ?2.05 RCA 95.42 APO 148.35 V2 54.803

GP 2.51ZAL 64.15 ZAP 169.66 ITS 12.62 ZA[ |28.66 [T[ 178.15 ZAC 77.96 [TO 165.79 CLP-169.92

0LA 21.38 RAL 357.23 R40 $567.8 V[L 11.855 PTH 2.10 VHP_ 7.20? OP4 -7.46 RAP 545.2? £CC 1.3155

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ _|NE PO CST TIN INJ 2 LAT INJ 2 LONG
2941.96 -28.22 92.20 223.68 87.61 4 14 )B 2)42.0 -28.26 85.54
4110.82 -2.84 167.00 218.35 61.61 22 45 51 5510.$ -6.58 160.33

2532.42 -29.88 69.45 223.73 89,)0 5 43 28 2052.4 -29.66 $0.65

3895.5e -1.38 _50.38 217.74 $0.14 23 46 51 3295.$ -5.35 143.83
2522.5) -)4,02 45.82 225.61 93.6J 7 19 21 1722.5 -35.14 36.69

)?78.24 2.12 I)9.30 21_.S5 55.87 24 22 25 3175,2 -2.57 133.09
ORBIT DETERMINATiON ACCURACY

ST 3325.3 SR )22.1 $S B$5.8

CRT ,9126 CR$ -.8611 CST -,9934

L$4 341J.B NSA 164.4 $SA 17.5

ELi 3538.3 EL2 1)1.2 ALF 5.06

OIFFERENT|AL C(_I_RECTIONS

TOE Z.4397 TRA 1.$372 TC)-4.4749 8AU 1.]491

RO[ .2421 RRA -.1390 RC3 .1919 F4U .0271)
ro( 1.0189 FRA 1.1318 FC3-1.2249 BSP I8380

80[ 2.4815 8RA I.$424 8C) 4.4790 F_P -697

NI0-COURSE EXECUTION ACCURACV

$G7 5697.9 $GR 408.) SG) 20).5

RRT -.0598 RRr -.0769 RTF .9458

$GB 3712.3 R23 .0202 RI) -.9436

$GI 5697.9 $G2 40?.5 THA 179.75

LAUNCH DATE OEC I" 1965 FLIGHT T|I.R_ IB$.00 ARRIVAL OATE JUN 7 1966

NELIO(£NTRIC CONIC

RL 147.51 LAL .O0
RP 108.87 LAP -3,)5

RC 17Z.148 GL 19.98

PLAI_TOCENTRIC CON|C

C3 Z0.607 VHL 4.540

LNCH AZNTH LNCH T114_
90.00 3 30 38

90.00 21 51 F2

100.00 5 ? 19

100.00 12 57 2)
110.OO 6 4? 3)

110.OO Z3 3) 39

OZSTANCE 343.931

LOt. 58.60 VL 26.6)3 G4L 4.04 AZL 86.85 HCA 268.d3 SNA 121.74 ECC .22258 INC 3.)475 Vl )0.204

LOP 336.62 VP 36.714 G;tP- 1|.38 AZP 90.I1 TAL 165.57 TAP 71.60 RCA 94.64 APO 148.$4 VZ 34.808

GP 2.23 ZAL 61.66 ZAP |?0.53 E?$ J).4_ ZAE 128._2 ETE 178.22 ZAC 80.18 ETC 165.91 CLP-170.82

OLA 21.81R_L )59.88 R40 8327.8 VEL I1.916 PTH 2.12 VHP 7.435 DPA -6.$6

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZHTH INJ TIME PO CST TIM

2979.00 -28.09 94.90 229.80 85.27 4 20 17 2)79.0

4108.08 -2.9) 156.85 222.40 61.82 22 59 31 1308,1
2657.28 -29.83 72.07 229.90 87.9) 5 51 46 206?.3

3895.03 -1.40 |50,)3 221.35 60.I4 24 2 I8 )295.0

21S).70 -14.J2 48.23 229.89 92.18 ? 25 46 1733.7

)781.18 2.24 I)9.46 218.28 _5"r88 24 16 40 318J.4
OlFF[RENTIAk CORRECTIONS

TO_ 2.5555 7RA 2.0??4 7(3-4.J781 84U 1.1523

R0[ .2510 RR4 -,J194 RC) .1688 FAU .02497
FO£ |.0OS9 FR4 1.1897 FC3-1.0491 88P 18430

BDE Z.5798 BRA Z.082| 8C3 4.1825 FSP -$67

NID-COUR$E EXECUTION ACCURACY

$G7 3732.9 SGR 409.? SG) 195.8

RRT -.02JJ RRF -.0171 RTF .9464

$G8 3?47.5 R23 .0170 RJ) -.9464

SGI 57)2.9 SG2 409.6 THA I79,91

RAP 147.41ECC 1.5191
INJ 2 LAT INJ 2 LONG

-28.31 $6.24

-6.$? 160.17

-29.$0 $3.2?
-5.)7 143.$0

-)).44 39.0?

-2.23 1)).26

ORBIT 0ETERNINATION ACCURACY

ST 3)50.) $R ))A.3 SS 9?3.0

CRT .909) ORS -.8592 C$T -,9939
LSA 3474,_ M8A 157.? $SA I?.0

EL1 3)$4.1 EL2 1)$.6 4LF 5.19

I_73



JPL TM 33-99 EARTH--VENUS TRAJECTORIES 4VOL 2 1965-66

LAUNCM DATE DEC ] 1965

HELIOCENTRIC CONIC

RL 14T.5J LAL .0O

RP |D8.85 LAP -3.37

RC J74.239 GL 19.3|

PLANETOCENTR|C CONIC

C3 22.249 VHL 4.7|7

LNCH AZNTH LNCH TZNE

gO.O0 3 36 5

90.00 22 6 36

IO0.O0 5 I3 23

i00.00 23 I1 59

lJO.OO 6 54 41

110.00 Z3 47 J0

FLIGHT TIME 190.00 kRRIVAL OAT[ JUN 9 ]966

0|STANCE 551.473

LOt, 68.60 VL 26.594 GAL 4.61 AZL 66.63 HCA 2?1._0 SMA 12J.5! ECC .22181 INC 3.37Z7 VJ 3U.204

LOP 339.79 VP 36,692 GAP i1,76 AZP 89.93 TkL 163.97 TAP 75.16 RCA 93.62 APO 149.20 V2 34.814

GP 2.15 ZAL 59.23 ZAP |7].43 ETS 14.56 ZAE I28.58 ETE 178.29 ZAC 82.40 ETC 166.03 CLP-I?I.1O

OLA 22,19 RAL 2.47 RAO 6567.9 V[L J1.965 PTH 2,J4 VHP 7.6?6 DPA -5.65

L-I TIME |NJ LAT INJ LONG ZNJ RT &SO INJ AZNTH INJ TIME PO CST TIN

3015.03 -Z7.90 97.$2 233.94 84.96 4 26 ZO 2415.0

4106.97 -2.90 166,90 226,27 61;62 23 |5 5 3509.0

2101.30 -29,72 74,59 23A.09 86,61 5 58 25 2101.3

3697.9a -1.31 150.51 225.39 60.J3 24 16 5? 3297.9

2384.31 -34.18 50.64 254.21 90.76 7 3A 26 1764.4

3787.63 2.48 139.79 223.03 55.90 24 50 16 3187.6

OIFrEREHrIAL CORRECTIONS

TOE 2.6992 TRA 2.3276 TC3-3.8677 6AU 1.1572

ROE .2809 RRA -,1384 RC3 .1469 FAU .O2303

FOE ,9904 FRA 1,2295 F¢3 -,8960 85P 166_7

BOE 2.6t40 6RA 2.331/ 6C3 3.6905 FSP -644

LAUNCM DATE DEC I 1965

HELI_ENTR]C CONIC

RL 147.91 LAL ,00

RP 108.83 LAP -3.39

RC 176.31Z GL 18,6I

PLAN_TO(ENTRJ( CONIC

C3 24,128 VHL 4.912

LN(H AZHTH LN(H TJNNE

90,00 3 41 57

90.00 22 ZO 56

I00.00 5 19 49

I00.00 23 29 A6

IIO.00 7 2 4

110.00 0 3 56

DIFFERENTIAL CORRECTION5

TOE Z,7927 TRA 2,593I TC3-3,59_6 6AU 1,1_99

ROE ,30|8 RRA -.1361 RE3 .IZ6_ FAU .02|J4

FoE .976J FRA 1.2611 FC3 -.7966 65P 16765

$OE 2,7682 BRA 2,5966 6C3 3,5969 FSP -622

RAP 549.54 ECC 1,3662

INJ 2 LAT INJ 2 LONG

-28.51 88.88

-6.64 160.22

-29,87 65.79

-5.2T 143.96

-33.69 41.43

-2.01 133.58

_IO-COUR$E EXECUTION ACCURACY

SOT 5762.1 SGR 410.6 $03 J66.2

RRT .0166 RRF .0015 RTF .9475

506 5177.3 R23 -,0143 R13 ,9475

$01 5762.7 $G2 410.5 THA .07

FLIGHT TIME 192.00

ORBIT 0ETERMINATJON ACCURACY

ST 3359.3 $R 345.5 $S 859.8

CRT ,9061 CR$ -,8574 CST -.9944

LSA 3480.5 MSA 17J.0 $$A 16,5

ELI 3373.6 EL2 145,6 ALF 5.33

ARRIVAL DATE JUN 11 1966

DISTANCE 556.949

LC_ 68.60 VL 26:556 GAL 5.20 AZL 66.60 HCA 274.36 SMA 121.26 EC( .23362

LOP 342.97 VP 36.670 GAP 12.16 AZP 69.74 TAL 162.37 TAP 76.75 RCA 92.95

GP 2.09 ZAL 56.86 ZAP 172.30 ET$ 15.66 ZAE 1_6.54 ETE J78.36 ZAC 84.63

DLA 22.50 RAL 5.00 RA0 65_.0 VEL 12.063 PTH 2.J6 VHP 7.933 OPA -ft.01

L-Z TIME INJ LAT ;NJ LONG |NJ RT A$E ]NJ AZNTH INJ T_ME PO CST T;M

3049.96 -27.67 100.05 236.08 63,72 A 32 47 2450.0

4/13.37 -2.75 J67.I6 230.14 61.61 E3 29 30 35|3,6

2734.41 -29,56 71.04 236,29 85,33 6 5 23 2J34.A

3904.33 -1.09 150.86 229.22 60.13 24 30 _0 3504.4

2414.54 -34.18 53.00 236.54 89.36 ? 42 16 1814,5

3797.00 2.64 140.26 226.77 55.92 1 7 13 3197.0

MI0-COURS[ EXECUTION ACCURACY

SOT 5767.3 $GR 4|0.9 SG3 181.0

RRT .0545 RRF .OA02 RTr .9466

SOB 5601,9 R23 -,0116 R|3 ,9486

SOl 5?67.3 502 410.3 THA .22

XNC 3.3961 Vl 30.204

APO 149.62 V2 34.82J

ET( 166.14 CLP-172.58

RAP 391,68 ECC 1.3971

INJ 2 LAT |NJ Z LONG

-28,2_ 91.43

-6.50 160.48

-29,69 68.23

-5,05 144.32

-33.69 43.77

-1.66 134.0T

OP6ZT 0ETERNINAT]ON ACCURACY

ST 3359,4 SR 555.8 $S 846.5

CRT ,9029.CRS -,8559 CST -.9949

LSA 34?6.2 MSA 174.4 $SA 16.0

ELI 3374.7 EL2 152.2 ALF 5.47

LAUNCH DATE DEC 1 1965

HELIOCENTRIC CONIC

RL 14T,51 _AL .00

RP 108.81 LAP -3.39

RC 178.366 GL 17.90

PLANETOCENTR|C CONIC

C3 26.2_9 VHL 5.126

LHCH AZMTM LNCH TIME

90.00 3 48 14

90.00 2Z 3A 20

100.00 3 26 35

100.00 23 36 40

110.00 ? 9 38

IJO.O0 0 16 3

FLIGHT TIME 194.00 ARRIVAL D4TE JUN 13 1966

0ISTANCE 562.570

LOL 68.60 VL 26.517 GAL 5.63 AZL 66.58 HCA 2?7.53 SMA 121.06 ECC .23989

LOP 346.14 VP 36.650 GAP 12.63 AZP 89.55 TAL |60.78 TAP 78.31 RCA 92.02

GP 2.02 2AL 54.60 ZAP 173.16 ETS 17.49 ZAE 128.90 ETE 178.43 ZAC B6.87

]NC 3.4238 Vl 50.204

APO 150.10 V2 34.828

ETC 166.23 CLP-173.46

DLA 22.76 RAL 7.47 RA0 6566.1 VEL 12.151 PTH 2.18 VHP 8.207 DPA -4.15 RAP 353.81 ECC 1.43Z5

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH _NJ YINE PO CST TIM JNJ 2 LAT JNJ Z LONG

3083.71 -27.39 102.48 2A2.23 82.53 4 39 37 2485.7 -28.14 93.90

4121.92 -_.46 I67.62 234.00 61.76 23 43 2 3521.9 -6.23 160.96

2766,58 -29,36 79,41 242,49 84,10 6 12 42 2166.6 -29,86 70,6_

3914.26 -,75 151,&0 233.04 60.12 2A 43 _5 )3J4.3 -A.7_ J44.87

2444.16 -34.13 55.32 242.87 66.00 ? 50 22 1644.2 -34.03 46.0T

3609.44 3.31 140.93 250.51 55.96 I 19 32 5209.4 -1.18 134.72

DIFFERENTIAL CORRECTIONS

TOE 2.$414 TRA 2.$752 TC3-3.3012 BAU 1.1604

RDE .3236 _h_A -,J322 Re3 ,I072 FAU .01932

FOE .9629 FRA 1.29B7 FC3 -._'_66 _$P 18BBI

BoE 2,8657 BRA 2,8153 6C3 3.3029 FSP -599

LAUNCH DATE 0EC J 1965

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATIO_ ACCURACY

SOT 5607.7 SGR 410,6 SO3 174.1 ST 3351.4 SR 364.9 SS 833,5

RRT .0925 RRr .0769 RTF .9500 CRT .8999 CRS -.8543 C$T -.9953

866 5621.2 R23 -.0095 RI3 .9300 LSA 3466.1MSA 177.7 5SA 15.5

SGI 5607,8 SO2 406.8 THA ,38 ELI 3367.4 £L2 158.3 ALF 5.61

FLIGHT TIME 196.00 ARRIVAL DATE JUN 15 1966

MELIC_ENTRIC COMIC

RL 147.31LAL .00

RP 108.78 LAP -3.39

RC 180.400 GL 17.15

PLAN_TOCENTRIC CONIC

C3 26.743 VHL 5.36|

LNCH AZMTM LNCH TIME

90.00 3 34 34

90.00 22 46 45

I00.00 3 33 40

IO0.O0 23 30 41

110.00 7 J7 22

IIO.OO 0 27 24

DIFFERENTIAL CORR(CTION$

TOE 2,9432 TRA 3.1746

ROE .3463 RRA -,1266

FOE .9909 FRA 1.3366

606.2,9633 6RA 3.1771

LOL 68,60 VL

LOP 549.32 VP

GP I .97 ZAL

OLd 22.97 RAL

0_$TANCE 567.730

26.480 GAL 6,49 AZL 66.55 HCA 260.70 SMA 120.84 ECC .24672 IMC 3.4499 vJ 30.204

36.630 GAP 13.11 AZP 89.36 TAL 159.2t TAP 79.91 REd 91.03 APO 130.63 V2 34.836

52.39 ZAP |7A.00 £TS 19.56 ZAE 126.47 ETE 178.49 ZAE 89.11 £TC I66.30 CLP-I?4.33

9.86 RAO 6566.2 VEL 12._52 PTH 2.20 VHP 6.500 0PA -3.27 RAP 335.94 ECC 1.4730

L-! TIME INJ LAT INJ LONG ;NJ RT A$C INJ AZMT_ ZNJ TIME

3116.2J -27,06 104.61 246.36 61.40 4 A6 50

4|34.03 -2.09 166.30 237.64 61.75 23 55 39

279?.7? -29,12 81.70 246.66 62,92 6 20 J7

3927.70 -,30 152.J4 236,85 60.Ji 24 56 9

2473.32 -34.0A 9?.59 247.21 66,63 7 58 35

3824,91 3.90 141.74 234.23 56.0J I 3J 9

MZ0-COUR$E EXECUTION ACCURACY

TC3-3.0|36 BAU 1.1565 $GT 5625.5 $GR 409.7 SG3 J67.6

RE3 .0696 FAU .01756 RRT .|306 RRF .1176 RTF .9515

FC3 -.5299 BSP $699? SGB 5637.9 R23 -.0073 R13 .9315

BE3 3.0150 FSP -578 561 56Z3.9 $62 406.J THA .53

PO CST TIM INJ 2 LAT ]NJ 2 LONG

2316.2 -27.99 96.26

3534.0 -5.$5 161,64

2|97.6 -29.T9 72.96

332?.? -4.2? J45.6J

1673.3 -34.13 48.34

3_24.9 -.59 135.53

ORBIT 0ETERMINAT]ON ACCURACY

ST 3335,4 SR 372.T SS 8ZJ.O

CRT .8970 CR$ -.6333 CST -.9957

LSA 3430.4 MSA J80.T SSA 15.0

ELi 3352.2 EL2 164.0 ALr 5,74

1_T4



JPL TM 33-99 EARTH--VENUS TRAJECTORIES {VOL 2. 1965-66_

LAUNCH 0ATE 0EC ] 1965 FLIGHT TINE 198.00 ARRIVAL 0ATE JUN ]7 J966

HELIOCENTRIC CONIC

RL |47.5! LAL ,00 LOL 68.60 VL

RP 108,76 LAP -3.37 LOP 3§2,49 VP

RC 182.414 GL 16.45 GP 1,91 ZAL

PLANETC_ENTRIC CONIC

C3 31.570 VHL 5.6|9

LNCH AZMTH LNCN TIME

9O.OO 4 l 57

90.O0 22 56 I0

I00.00 5 4I Z

100.00 0 5 42

110.00 7 Z5 14

IIO.O0 D 37 59

DIFFERENTIAL CORRECTIONS

TOE 3.0443 TRA 3.4963 TC3-Z.7ZBZ 84U 1.15|9

ROE .3699 RRA -.|lgJ RC3 .0741FAU .01562

rOE .9414 FRA !.3773 F¢3 -.4338 BSP 19013

B0E 3.0667 BRA 3.4984 BC3 Z.729Z FSP -554

D|$TANC[ 573.019

26.442 GAL ?,20 AZL 66.52 HCA 283.87 3NA 120.62 ECC .25418 INC 3.4765 VI 30.204

36,61J GAP 13.62 AZP 89.J7 TAL 157,65 TAP 81.53 RCA 69.96 &PO 151.28 V2 34.645

50.27 ZAP |74.84 ETS 22.36 ZAE I28.43 ETE 178_56 ZAC 91.35 ETC J66.36 CLP-ITS.2|

DLA 23.1Z RAL 12.17 RA0 6588,3 V[L 12.367 PTH Z,Z3 VHP B.B|5 DPA -2.39 RAP 358,O6 ECC 1.5196

L-I TIME INJ LAT INJ LONG INJ RT 4SC INJ A2HTH INJ TIME PO CST TIM INJ 2 L4T INJ Z LONG

3147.44 -26.75 107.03 250.48 80.34 4 54 _5 2547.4 -27.8i 98.53

4149.85 -I.58 169.18 24J,65 61,72 Z4 7 20 3549,9 -5.35 162.53

2627.99 -28.84 63.91 250.86 81.79 6 28 IO 2228.0 -29.68 75.20

3944.53 .28 153.06 240.62 60,11 III 17 3344.5 -3.70 146.54

2501.97 -33.90 59.8| Z51.53 85.34 8 6 56 1902,0 -34.18 90.38

3843.32 4.60 I42.70 237.93 56.09 I 42 2 3243,3 ,IJ 136.49

MI0-COURSE EXECUTION ACCURACY ORBIT _DETERMINATION ACCURACY

SGT 5636,5 SGR 408.2 SG3 |61,4 $? 3316.4 SR 3?9.3 SS 610.2

RRT .I693 RRF .|570 RTF .9532 CRT .8941CR$ -.8524 CST -.9961

588 5850.9 R23 -.0052 RI3 ,9532 LSA 3430.0 MSA I63.5 SS4 14.4

$GI 5836.9 SG2 402,3 THA .68 ELI 3333.7 EL2 |89.0 ALF 5,89

LAUNCH D4TE DEC I 1965 FLIGHT TIME 200.00 4RRIVAL DATE JUN 19 1966

HELIOCENTRIC CONIC

RL 14T.91 LAL .00 LOL 68.80 VL

RP 108.73 LAP -3.35 LOP 335.87 VP

RE 184.407 GL |5.72 GP 1.87 ZAL

PLAN_[TC_ENTRIC CONIC

C3 34.BEO VHL 5.90| DLA

LNCH A2MTM LNCH TIME L-I TIME IN] LAT

90.00 4 9 22 3177.38 -26.39

90.00 23 8 32 4169.31 -.95

100.00 9 48 39 2857.23 -28.54

100.00 0 15 52 3984.69 .96

IIO.O0 7 33 |3 2530.14 -33.73

110.00 0 47 46 3884.35 5.40

OIFFERENTIAL CORRECTIONS

TOE 3,1439 TRA 3.8342 TC3-2.4575 8AU I.]444

ROE .3943 RRA -.1097 RC3 .0802 FAU .01422

FOE .93J7 FRA |.4J77 FC3 -.3555 8SP 191J5

gO[ 3,1886 BRA 9.8358 8C3 2.4583 FSP -535

0I$TANC[ 578.225

26.406 GAL 7.95 AZL 86.50 HCA 287.05 SMA 12O.4J ECC .26234 IN( 3.5039 V] 90.204

36.593 GAP 14.J8 AZP 88.97 TAL 156.12 TAP 83,16 RCA 88.82 APO |32,00 V2 34.854

48.23 ZAP |75.67 ETS 26.23 ZA[ |28.38 ET[ 178.62 ZAC 93.58 ETC 166.39 ELP-176.09

23.22 RAL 14.40 RAO 6568.4 VEL J2.498 PTH 2.26 VHP 9.154 0PA -1.49 RAP .I? ECC 1.9731

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LATINJ 2 LONG

109.15 254.59 79.33 5 2 19 2577.4 -27.59 100.89

170.27 245.42 61.70 24 18 2 3569.3 -4.73 163.62

86,03 255.0J 80.71 6 36 J? 2257.2 -29.53 77.36

154.17 244.36 60.12 I 21 56 3364.7 -3.02 147.65

61.99 255.82 84.06 8 Ifl 23 1930.1 -34,18 52,78

143,82 24|.59 56.20 I 52 12 3264.6 .93 137.59

HI0-COURS[ EXECUTION ACCURAC_ ORBIT DETERMINATION ACCUR4CY

$GT 3843.E $GR 406.2 $83 155.4 ST 3286.9 SR 384.4 SS 799.0

RRT .2077 RRF .1957 RTF ,9551 CRT ,8913 CRS -.89J5 CST -.9965

SOB 3837.3 R23 -.0037 RI3 .9551 LSA 3399.2 MS4 186.0 SSA J3.9

$G| 3843.8 502 397.4 THA .83 ELI 3304,7 EL2 I73,3 ALF 5.97

LAUNCH OAT[ 0EC ] 1969 FLIGHT TIME 202.00 ARRIVAL 0ATE JUN Z] J966

HELIOCENTRIC CONIC

RL J42.5_ LAL .O0 LOL 68.60 VL

RP 108.70 LAP -3.31 LOP 358.85 VP

RC 186.379 GL 14.98 GP 1,82 2AL

PLANETOCENTRIC CONIC

C3 38.566 VNL 6,210

LNCH AZMTH LNCH TIME

90.00 4 17 8

90.00 23 17 33

100.00 5 56 30

JO0,00 0 29 5

110.00 T 41 15

110.00 O 56 90

DIFFERENTIAL CORRECTIONS

TDE 3.2470 TRA 4.J948 TC3-2.1967 8AU 1.1329

ROE .4194 RRA -.0982 RC3 .0480 FAU .01268

FOE .923fl FRA 1.4604 FC3 -.2841 88P 19J91

602 3.2740 8RA 4.1939 8C3 2.1972 FSP -516

OISTANCE 583.533

26.369 GAL 8.76 AZL 86.47 HCk 290.22 SMA 120.20 ECC .271Z9 INC 3,9323 V! 30.204

36.576 GAP I4,78 kip 68.78 T_L |54.6| TAP 84.85 RCA 87.59 APO 152.81 V2 34.863

46.28 ZAP 176.47 [T$ 31.92 ZAE J28.3_ ETE 178.68 ZAC 99.81ETC |66.4| CLP-176.97

0LA 23.28 RAL 16.54 RAO 6588.9 VEL 12.647 FTH 2,30 VHP 9.522 DPA -,59 RAP 2.28 [CO 1.63a?

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ JZNTM INJ TIME PO CST TIN INJ 2 LATINJ 2 LONG

3206.05 -26,01 111,17 258.66 78.59 5 I0 32 2606.I -27.35 102.76

4192.26 -.21 171.55 249.14 6J.68 24 27 43 3592.3 -3.99 J64,9J

2889.92 -28.21 88.06 259.14 79.69 6 44 36 2185.5 -29.59 T9,44

3988.03 1.75 19§,45 248,09 60.13 I 31 35 3388.0 -2.23 148.93

2937,83 -33.51 64.13 2£0.09 82.82 8 2395 1952.8 -34.14 54.94

3888.49 6,31 145.08 245.22 36.33 2 I 39 3268,5 J.84 138.64

MIO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SOT 5845.5 SGR 403.7 $83 149.7 ST 3252.5 SR 388.1 ss 789.0

RRT .246_ RRF .2345 RTF ,9573 CRT ,8886 CRS -.8508 CST -.9969

SO8 58_9.4 R23 -.0023 RI3 ,9fl73 LSk 3364.0 MSA 187.9 SSA 13.4

SGI 5846,3 $02 39J.2 THA .98 ELI 3270,8 EL2 177.0 ALF 6.07

LAUNCH OAT[ OEC J 1965 FLIGHT TIME 204.00 ARRIVAL OAT[ JUN 29 J966

HELIOCENTRIC CONIC 0Z$TkNCE 588.326

RL 147,91 LAL ,00 LOL 88.60 VL 26,333 GAL 9.62 AZL 86,44 HCA 293,40 SMA 120.00 [CO .28113 INC 3,5618 VI 50.204

RP 108.67 LAP -3,27 LOP 2.03 VP 36.360 GAP 15.43 AZP 88.58 TAL I33,|4 TAP 86.54 RCA 86.26 APO 153.73 V2 34.873

RC 168.330 OL J4.28 GP 1.78 ZAL 44,42 ZAP _77.22 ET5 40.92 ZAE J28.25 ETE I78.74 ZAC 98.02 ETC |88,40 CLP-|7?.8?

PLANETOCENTRIC CONIC

C3 42.899 VHL 6.949 0LA 23.29 RAL 18.39 RA0 6368.8 V[L

LNCH AZNTH LNCH TIME L-I TIME IN] LAT

90.00 4 25 6 3233.46 -23.82

90.00 23 26 13 42|8.36 ,84

100.00 6 4 32 2912.85 -27.88

100.00 O 33 23 4014.4| 2.64

110.00 7 49 19 2383.05 -33.26

110.OO i 3 _ 3914.97 7.31

DIFFERENTIAL CORRECTIONS

TOE 3.3349 TRA 4.5797 TC3-J.9472 BAU |.J169

ROE .4492 RRA -,0843 RC3 ,0375 F4U .0JlJ3

FOE ,9174 rRA 1.5055 FC3 -.2247 8SP 19255

BOE 3.3840 BRA 4,5804 8C3 1.9476 FSP -498

J2,8J6 PTH 2.33 VHP 9,921 0PA .3I RAP 4.37 ECC J.T099

IN] LONG IN] RT ASC IN] AZMTM IN] TIME PO CST TIM IN] 2 LAT IN] 2 LONG

113,08 262.69 77.51 5 19 0 2633,3 -27,09 J04.T2

173.02 252.80 61.69 24 36 31 3619.6 -3.15 J66.36

90.02 263.22 78.7J 6 53 5 23J2.9 -29.14 BI.45

156,90 251.6g 80.21 l 40 IB 3414.4 -J.34 190.38

66.21 264.31 8J.61 8 32 24 J985,0 -34.06 5?,06

146.48 248,8| 56.5J 2 IO 21 3315.0 2.85 140.23

NI0-COURS£ EXECUTION ACCURACV ORBIT 0KTERMINA TION ACCURACY

$GT 5843.3 SGR 400.7 $83 144.2 ST 32J4,1 SR 390.2 SS 7P0.5

RRT .2850 RRF ,2735 RTr ,9596 CRT ,8861 CR$ -.8304 CST -.99?3

5GB 5857,0 R23 -.0012 RI3 .9596 LSA 3325.0 NSA 189.5 SSA 12,9

$GI 5844,4 SG2 384.0 THA l,J2 ELI 3232.7 E_2 |79.8 ALF 6.J6

J575



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 2, 1965-66)

LAUNCH 0ATE 0EC I 1965 FLIGHT TIME 20G.00 ARRIVAL DATE JUN Z§ ]�GG

HELIO(ENTRrC CONIC

RL |&7,51 LAL .00 LOL 68,60 VL

RP 108.63 LAP -3.2| LOP 5.21 VP

RC ]90.2_9 GL 13.54 GP 1.74 ZAL

PLANETOCCNTRXC CONIC

C3 47.917 VHL 6,gRZ

LNCH AZMTH LNCH TIME
90.00 A 33 21

90.00 23 33 31

100.00 6 IZ 43

]00.00 0 40 41
110.00 7 57 23

]10.00 ! J2 36

01rrERENTIkL CORRECTIONS
TOE 3.47|0 TRA 4.9960 TC]-|.70?5 eAU 1.0940

ROE .4718 RRk -.0678 RC3 .02BB FAU .00959

rOE .9143 FRA 1.3351 FC3 -.1732 BSP 19214

BO£ 3.3030 BRA 4.996S BC3 1.7077 FSP -477

LAUNCH OATE OEC ! 1969

0|STANCE 593.184

26.298 GAL 10.55 AZL 86.41HCA

36._44 GAP 16.14 AZP 88.39 TAL

4Z.64 ZAP I/?.B? ETS _6.22 Z4E

896.9? SMA 119,19 ECC .29197 INC 3.9928 VZ 30.204

151.7| TAP 88.29 RCA 84.82 APO |54.77 V2 34.884

128o|7 £TE 178.80 ZAC 100,22 ETC 166.3? CLP-178,78

DLA 13._6 RAL Z0.94 RAD 6968.8 V[L 13,011 PTH

L-! TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME

3299.64 -29,12 114.89 266.68 76.68 9 27 41

4248.0| 1.59 |74.66 256.40 61.?_ 24 44 ZO

2939.Z5 -27.90 91.90 267.26 71.?9 ? I 42

4043.63 3.63 I38.5I 299.27 80._J ! 48 |0

261J.78 -32.98 68.29 258.48 80.44 8 40 92

3943.86 8.39 J48.02 232.34 56.74 2 I8 20
NI0-COUR$E EXECUTION ACCURACY

$GT 9839.? $GR 397.3 $63 J39.1

RRT .3244 RRF .3|32 RTF .962!

$68 5833.2 R_3 -.0003 _5 .962]

sGI 5841.1 SG2 375,7 T_A |.27

2.37 VHP I0.356 OPA 1.21

PO CST TIM

2698.6

3648,0

2339.2
3443,6

2011.8

3343.9

rLrCHT TJNE 208.00

RAP 6.43 ECC 1,78e6

IN| 2 L4T IN| 2 LONG

-ZG,BI 106.38

-2.20 168.03

_28.90 83.38

°.39 |5|.98

-33,9A 59.14

3.95 J4J.14

ORBIT 0ETERM_NATION ACCURACY

ST _ 31?5.3 SR 391.0 SS 7/A.6

CRT ,8838 CR$ o.8904 CST -.9976

LSA 3286.2 MSA 190.0 SSA 12.4

ELI 3|94.1 ELI |_1.9 4LF 6.23

ARRIVAL OAT[ JUN 27 J966

HELIOCENTRIC CONIC

RL /47.31 LI_L .00

RP ]08.80 LAP -_.J_

RC 192.187 GL 12.82

PLAN[T_ENTRIC C_NIC

C3 33,766 VHL 7.333
LNC_ 4ZMTH LNCH TIN(

90.00 4 4I 47

90.00 23 39 51

JO0.O0 6 21 0

IO0.O0 0 47 16

lIO,O0 8 3 16

IIO.OO I J9 ZO

DXFFERENTJAL CORR_CTZON$

T0£ 3.9903 TRA 3.4372TC3oi,4845 8AU 1.067J

XOE _4990 RRA -.0488 RC3 .0216 FAU .00814
FOE .�JZO FRA 1.6069 FC3 -.1310 BSP 19148

BOE 3.6Z48 8RA 5.4374 8C3 1,4846 FSP -46|

OISTANCE 981.878

LOL 68.60 VL 26.E63 GAL 11.93 AZL 86;37 HCA 299,75 SMA I|9.60 ECC .30399

LOP 8.40 VP 36.530 GAP 16,9I AZP 88.20 TAL J30.33 TAP 90.59 RCA 83.29

GP J.TI ZAL 40.96 2AP 178.27 ETS 8J.80 ZAE |28.06 ETE |?8.86 ZAC J02.45

OLA 13.I9 RAL 21.39 RA06968.9 VEL 13.234 PTH 2.42 VHP |0.833 0PA 2.IJ

L-| TI_E INJ LAT |NJ LONG INJ RT A$C INJ AZMTH INJ TXME PO CST TIM

3284.57 -24.82 Jl6.6I 270.62 75.91 9 36 32 2684,6

4280.45 2.63 |76.47 259.93 61,80 24 51 12 3680.4
2964.68 -27.12 93.69 271.24 76,92 7 J0 29 2364,7

4073.92 4.70 I60.27 238.79 60.45 I 93 JJ 3475.9

¥637.98 -32.66 70.23 272.98 79.30 8 49 24 _038.0

3974.98 9.35 J49.69 253.83 97.02 2 25 35 3373,0

INC 3.6236 VI 30.204

APO |53.95 V2 34.893

ETC J66.32 CLP-|79.7J

RAP 8.9| ECC 1.8848
INJ 2 LATINJ 2 LONG

-26.9J IO8.39

-I.I6 169,84

-28,69 85,_2

.73 J53,73

-33.79 6J.17

3.I4 143.37

ORBIT DETERMINATION ACCURACY

_T 3|30,0 SR 390.| SS 769.4
CRT .88|6 CR5 -.8505 CST -.9979

LSA _24I._ HSA |90.0 55A l|_9
ELI 3149.0 EL2 183.0 ALF G.Z9

NrD-COUR$E EXECUTION ACCURACY

SGT 5828.9 $GR 383.4 SG3 134.1

RRT .3633 RRr .352_ RTF .9648

8GB 3_41.8 RZ3 .0502 RJ3 .$648
$G| 5830.3 $62 366.4 THA J.4|

LAUNCH 0ATE 0EC J J965

HELIOCENTRIC CGN|C

RL |47.51 LAL .00

RP 108,57 LAP -9.07

RC 194.094 GL t2.12

PLANE TC_ENTRIC CON;C

C3 60.611 VHL 7,789

LNCH AZMTH LNCH TIME

90.00 4 30 22

90.00 23 49 12

|00.00 6 29 21

100.00 0 52 91

1J0.00 8 13 24

110.00 I 23 J?

LOL 68.60 VL

LOP J1.59 VP

GP 1,68 ZAL

DLA 23,07 RAL
L-I TIN[ INJ LAT

3308.29 °24.42
4315.51 3,76

2989.12 -26.T3

4109.87 5.83

2663.60 -32.32

4008,16 |0,77

OIFFERENTIAL CCRRECTION5
TOE 3.7171 TRA 9.9128 TC3-J.2793 BAU 1.0334

ROE .5Z68 eRA -.0168 RC3 .0J58 FAU .00668
FOE .9123 FRA 1.6634 FC3 -.09§5 8SP |9_03

8DE 3.7542 BRA 3.9|29 8C3 1.2754 FSP -449

LAUNCH OATE OEC | J969 FLIGHT TIME 212.00

HELIOCENTRIC CONJC DISTANCE 606.633
RL 147.91 LAL .05 LOL 68.60 V_ 26.187 GAL I3.83 AZL 86.30 HCA 306.12 SMA |19.22 ECC .33198

RP iO8.53 LAP -2,99 LOP J4,?? VP 3_.504 GAP 18.72 kIP 87.82 TAL 147,77 TAP 93.89 RCA 79.64

RC I99.918 GL 1|.42 GP 1.69 ZAL 3?.90 ZAP I77.66 ETS _36.75 ZAE I27,79 ETE J78.98 ZAC 106.68

PLANETOCENTRIC CONJC
(3 68.666 VHL 8.286DLA ZZ._2 RAL 29.77 RAO 6589.3 VEL 13o785 PTH 2.52 VHP IJ.938 0PA 3,8_

LNCH AZMTH LNCH TIN_ L-I TIME IN| LAT IN| LONG IN| RT AS( IN| AZNTH IN| TIME PO C$T TIM
90.00 4 99 3 3330.64 -24.02 1J9.79 278.27 74.93 5 54 33 2730.6

90,00 23 49 36 4353.J0 4.96 180,_4 266.73 £2.09 25 2 9 3793.|

100.05 6 37 43 3012.30 -26,34 97.03 278,96 79.32 7 27 99 24J2.9

105.00 0 97 33 4146.46 7.07 164.20 269.65 60.88 2 6 .39 3546.5

lJO.O0 8 2J J6 2688.52 -31,96 74.00 280.54 77.I7 9 6 9 2088.5

JJO.O0 I 30 29 4043.2| 1_.05 J53.38 262.65 97.77 2 37 92 3443,2

DIFFERENTIAL CORRECTIONS MI0-COUR$£ EXECUTION ACCURACY

TOE 3.8335 TRA 6.4271 ?C3-I.0789 BAU .9909 5GT 3785.| 8GR 384.4 $G3 |24.9

RD_ .353t RRA -.0016 RC3 .0114 FAU .0092| RRT .4418 RRF ,4359 RTF .970_

FOE .9138 FRA 1.7234 FC3 -.0657 8SP 193J3 SGB 5807.8 RZ3 .0507 R|3 .9705

808 3t8948 8RA 6.4172 8C3 |.0790 FSP -42g SGI 5797.6 SG_ 344.7 THA |.68

FLIGHT TIME 210,00 ARRIVAL 0ATE JUN Z9 196_

0|STANCE 602,373

26._30 GAL |2.64 kZk 86._4 HCk 302.g4 SNA 1|9.4! ECC .3!T22 INC 3.5606 v| 30.204

36.5J6 GAP J?.?? AZP 88.01 TAL 149.02 TAP 91.95 RCA 81,33 APO 157,28 v2 34,906

39,38 ZAP 178.|9 ET5 113.22 ZAE |27.92 ETE 178.92 ZkC 104.36 £TC 166,24 CLP 1T_.33

24.14 RA0 6969.| VEL 13.490 PTH 2.47 VHP 11.337 DPA 3.01 RAP 10,55 ECC 1.9975

INJ LONG INJ RT A3C INJ AZMTH [NJ TIME PO CST TIM INJ 2 LATINJ 2 LONG

|IB.23 274.49 79.2D 5 49 3| 2708.2 -26.11 ]10.02
178.43 263.38 6|.9I 14 97 8 3715.9 -.03 171.80

99.41 275,14 76,10 7 19 10 2389.1 -28.38 86,99

J62.17 262,23 60.63 2 I 21 3909,9 1,90 155.61

72.I9 276.61 78.2l 8 37 47 2063.6 -33,6! 63.J9

151,48 299.29 97.36 2 32 6 3408.2 6,39 143.J2

MID-COURSE EXECUTION ACCURACY ORBIT OETERMIN4TION ACCURAC_

$GT 3813.7 $GR 389.0 SG3 J29,4 ST 3082.3 SR 387.7 $5 766.5

RRT .4029 RRr ,3919 RTF .96?6 CRT .8797 CR5 -.8509 CST -.9981

SGB 9826,? R23 ,0006 RI3 .9676 LSA 3|94.1 HSA I89.3 SSA Jl.4

SGI 3815.8 SG2 356.0 TYlA J.53 ELI 3101,2 EL2 153.2 ALF 6,34

ARRIVAL 04TE JUL | 1966

INC 3.6983 vI 30.204

APO 198.80 V2 34.9JB

£TC 166,J4 CLP 178.34

RAP J2.56 ECC 2.1301

INJ 2 LAT]NJ g LONG
-29.9| 11|.59

1.19 173.89

-28.09 BB.67
3.J3 157.63

-33.3_ 63.06

7.71 J46.9e

ORBIT OETERHINATION ACCURAC_
ST 3033.? SR 383.9 S$ 766.2

CRT .8782 CRS -.eg]B CST o.9985

LSA 3146,8 HSA I87,7 SSA 10.9

EL| 3092,4 EL2 |82.5 4LF 6.36



JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL 2, 1965-66

LJUNCH 04TE 0[C 1 I965 FLIGHT TIME ZI4,00 ARRIV4L C4TE JUL ] |96E

_LI_CE NTRIC COSMIC

RL 14T._I LAL .00 LOL 68.60 YL

RP I08.49 LAP °2.89 LOP JT.96 VP

RC I97.76I GL JO.T3 GP 1.62 ZAL

PLANETOC[NTRIC CONIC

C3 78.202 VHL 8.843 OLA

LNCH AZNTN LNCH TIME L-I TIME [NJ LAT

90.00 5 T 46 3351.65 -Z3.63

90.00 23 53 1 4392.93 6.23

IOO.OO 6 46 4 ]034.71 -15.94

lOD.DO ! I ZI 4185.09 8.34

IlD.00 B 29 | Z7|Z.68 -]I.58

IJO.OO I ]4 5] 4079.95 I].38

OIYFERENTJAL CORRECTIONS

TOE 4.0089 TR* 6.98/6 TC3 -.8946 BAU .9153

ROE .5849 RRA .027Z RE3 ,0082 FAU .00365

F0E .923I FRA 1.7950 FC] -.0404 BSP 19226

B0E 4.0512 8RA 6.9877 gC] .8946 F$P -412

DISTANCE 610.597

26.16A GAL 15,13 AZL 86.26 MCA 309.31 IHA 119.04 gCC .34844 ]NC 3.739! Vl 30.204

36.492 GAP 19,77 AZP 87.63 TAL 146.62 TAP 95.93 RCA 77,56 4PO I60,52 VZ 34.930

]6,53 ZAP I76,96 ETS I50.56 ZAE 127.54 ETE I79.04 ZAC J08.77 ETC |66.DZ CLP 177.31

22.73 RAL Z7.30 RA0 6569.5 VEL 14.126 PTH 2.57 VNP IZ.58] CPA 4.75 RAP |4.34 [CO 2.2870

INJ LONG |NJ RT A$C INJ AZMTH INJ TIN[ PO CST TIM INJ 2 L4T INJ 2 LONG

JZ].]6 18J.97 73.93 6 3 ]8 275],6 -25.6I 113.05

JSZ.TB 270.02 62.32 25 6 14 3792.9 2.47 IT6.12

98.37 29Z.69 74,61 7 36 38 2434.7 -2T.8l 90.26

166.]6 268.87 61.J9 2 II 6 ]583,1 4.44 159.75

75.78 Z84.]6 76.18 9 14 I] 2II2.6 -33,16 66.91

155.40 265.88 58.25 2 42 53 3479.9 9.08 148.94

NID-EOURSE EXECUTION ACCURACY OREIT CETERMINATION ACCURACY

SGT 5774.5 SGR ]79.5 SOl JZO.7 ST 2986.2 5R 378.7 SS 769.4

RRT .48J3 RRF .4707 RTF .9716 CRT .8772 CR5 -.8511 CST -.9988

5G8 5787.0 RZ] .0007 RI3 .9736 LSA 3101.3 MSA 185.3 SS4 ID.5

5OJ 5777.4 $G2 ]]2.5 THA 1.8_ ELl 3004.6 EL2 180,8 4LF 6.37

LAUNCH DATE DEC 1 1965 FLIGHT TIME 216.00 ARRIVAL _ATE JUL 5 1966

OISTANC[ 6J4.J96

26.13] GAL J6.56 AZL 86.22 HCA 3J2,50 SHA

36.481 GAP Z0.96 AZP 97,44 TkL 145,37 TAP

55._7 ZkP I75.9! ETS 158.82 ZA£ 127.?8 £T£

HELIOCENTRIC CONIC

RL 147.5I LAL .DO LOL 68.60 VL

RP I08.45 LAP -2.79 LOP El.15 VP

RC 199._80 6L IO.D6 GP 1.60 ZAL

IVLANETO_ENTRIC CONIC

C3 _9.570 VHL 9.464 OLA 12.50 RAL _8.70 R_O 6569.8 V£L I4.523 PTH

LNCH AZMTM LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

90.00 5 16 29 3171.15 -23.26 J22.47 285.54 7].37 6 12 40

90.00 Z] 5_ 28 44]4.78 7,]4 I8_.J5 _7].I8 62.63 25 9 25

I00.00 6 54 2J 3055.60 -25.]6 IO0.O0 286,28 73.95 7 45 17

JOD.OO I 4 I3 4225.56 9.66 168.64 272.04 6J.58 2 I4 39

IIO.O0 8 36 36 ZT]fl.7] -31.J9 77.47 ZB_.04 75.25 9 22 JI

I10.00 I ]8 28 41J8.20 14.74 J57.5] 269.07 58.80 Z 47 6

DIFFERENTIAL CORRECTIONS M|0-COt)R$E EXECUTION ACCURACY

r0E 4.I716 TRA 7.5827 TC3 -.726J BAU .8695 SOT 5247.0 $GR 374.2 S¢] 116.7

ROE .6144 RRA .0597 _C3 .006I FAU .00207 RRT .SZ0Z RRF .5099 RTF .9766

r0E .93]I FRA J.8710 FC3 -.0200 BSP J9212 SOB 5759.2 RE3 .0004 RJ3 .9766

BOE 4.ZJ86 BRA 7.5929 8C] .7261 FSP -398 SGI 5?_0,3 SO2 ]19,4 TMA 1.95

JI8.87 ECC .36688 INC 3.7839 VJ 30.204

98.07 RCA 75.26 APO J62.48 V2 34.942

179.10 ZAC 110.80 £TC 165,87 ELP I76.23

2.64 VHP 13.305 _PA 3.59 RAP ]6,48 [(( 2.4741

PO CST TIH |NJ 2 LAT INJ 2 LONG

2771.J -25.3I IJ4.4I

]8]4.8 3.82 I78.46

2455.6 -27.51 91.74

3625.6 3.79 161.99

2135.7 -32.90 68.66

3518.2 10.50 151,00

_SIT 0ETERM_NATION ACCURAC_

ST 2935.0 SR 372.2 SS 774.9

CRT .8765 CRS -.8548 CST -.9990

LSA 3052.8 MSA I8|.9 SSA 9.9

ELI 2953.J £L8 I76.1 ALF 6.37

LAUNCH 0ATE 0EC I 1963 FLIGHT TIME 218.00 ARRIVAL C4T[ JUL 7 1966

HELIOCENTRIC CONIC

RL |4T.31 LAL .D0 LOL 68.60 VL

RP J08,41 LAP -2.68 LOP 24.35 VP

RC 201.3T6 GL 9.39 GP 1,57 ZAL

PL&NETOCENTRIC CONIC

C3 I0_.224 VHL ID,I6D CLA 22.24 RAL

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

90.00 5 25 1O 3388,9] -22,90

90.DD O D 31 4478,43 8.90

IDO.DO 7 2 33 3074.95 -25.19

JO0.O0 ! 6 9 4267.66 If,D2

]I0.00 8 43 59 2757.60 -30.80

110.00 I 41 J2 4I_7,78 16.12

DIFFERENTIAL CORRECTIONS

TOE 4.3369 TRA 8.2516 TC3 -.5708 BAU .7878

ROE .643] RRA .0964 RE3 ,OOfiO FAU .00037

F0E .9475 FRA 1.9363 FC3 -.O031 BSP 19222

802 4.4044 BRA 8.Z541 BE3 .5708 FSP -385

0ISTANC[ 617.340

86.104 GkL 18.15 kZL 86,17 MEA 315,69 SNA J18.70 £CC .38761 INC 3.8335 vl 3D.ZD=

36.47] GAP 22.29 AZP 87.25 TAL 144.66 TAP 100.]4 RCA 72.69 APO 164.7I v2 34.955

34.1] ZAP I74.84 ETS I64.1] ZAE 126,96 ETE 179.I5 ZAC I12.78 ETC I65.70 CLP I75.09

29.97 RAO 6570.0 VEL I4.885 PTH Z.70 VHP 14.116 0PA 6.4! RAP J8.37 ECC 2,6988

INJ LONG INJ RT ASE INJ AZMTM INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

|23.68 288.98 72.88 6 21 39 2798.9 -25.05 IJ5.63

187.64 276.Z1 6].OI I I5 29 3878,4 5.21 I80,9I

I01.32 289.7] 7].35 7 5] 48 2475.0 -27.23 93.11

I71.03 275,09 62.04 2 17 17 3667.7 T,I9 164.33

79.05 291.57 74.59 9 29 57 2157.6 -32.63 70,3|

159.77 272.|6 59.44 2 50 30 3557.8 II.94 J53,15

MI0-COURSE EXECUTION ACCURACY ORBIT DETERM|NATION ACCURACY

SO_ 5715,5 SGR 368.7 503 112.9 ST 2883.3 SR 364.3 SS 784.I

RRT .3588 RRF .3490 RTF .9796 CRT .8764 CR5 -.8370 CST -.9992

SOB _727.4 RZ3 -.O001 RI3 .9796 LSA 3004.9 MSA 177.7 SSA 9.4

SGI ]719.2 8G2 305.6 THA 2.07 ELI _901.0 EL2 174,4 ALF 6,34

LAUNCH DATE DEC I 1965 FLIGHT TIME 220.00 ARRIVAL DATE JUL 9 1966

HELIOCENTRIC CONIC

RL 147.51 LAL .00 LOL 68.60 VL

RP 108.37 LAP -2.36 LOP _7.34 VP

RC 203.|47 GL 8,74 GP 1.55 ZAL

PLANETOCENTRIC CONIC

C3 |19.766 VHL 10.944 OLA _1.92 RAL

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

90.00 _ 53 45 3404.79 -22.]8

90.00 O I J] 4523.69 I0,29

I00.00 7 10 56 5092.49 -_4.84

100.00 l 7 _ 4|||._ IE.40

IIO.OO 8 ]i 8 2777.95 -_O.42

liD.DO I 43 Z 4J89.52 17.51

DIFFERENTIAL CORRECTIONS

TOE 4.]83] TRA 8,978] TC] -.4_B_ BAU .8958

ROE .6771 RRA .1378 RE] .0047 FAU-.OOJ_]

FOE .9672 FRA Z,0_30 FC3 .Dill BSP I9177

eDE 4.813_ 8RA 8.9_o4 BC] .4_82 rse -]73

DISTANCE 619.909

Z6.073 GAL 19.93 _ZL 86./! HC_ 3J8.88 SHA 118.55 ECC .41100

36.465 G_P 23.79 AZP 87,07 TAL 14],90 T_P J0_.78 RCA 69.82

33.1] ZAP 17].68 ETS 167.79 ZkE 126.56 ETE 179._I ZAC 114.66

INC 3.8892 Vl 30.204

APO J67,27 V2 34.968

ETC J63.5J CLP _73,87

3J.09 RAO 6370.2 VEL J3.327 PTH 2.77 VHP 15.033 DPA 7.J9 RAP 20.20 EC( 2.9710

INJ LON_ INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT _NJ 2 LONC

JE4.7J 291._4 71.45 6 30 30 2804.8 -24.77 ll6.Tt

J90._4 _79.10 6].47 I 16 38 39_3.7 6.64 J83.46

J02.50 295.02 72.82 8 2 9 2492.5 -26.96 94.]4

J73._3 E78.0] 62.3_ 2 I8 56 3711.2 8.6_ 166.77

80.51 194.92 7].60 9 37 26 2178.0 -32.37 71.84

182.10 27_,J_ 80.16 2 fl] 0 5398.5 13,41 J5_.39

M_O-C_JRS£ EXECUTION _CCURAC_ ORBIT 0ETERM_NATION ACCURAC_

$6T 3680.3 80R 365./ 803 10g.3 ST 2832.0 SR ]5_.3 SS 79?.8

RRT ._971 RRF .387? RTF .9826 CRT .8771 ORS -.8]99 C$T -.9993

8GB 3691.9 RZ] -.0006 R|3 .9826 L$A 29]8,6 HSA 172.6 SSA 8.9

SG| 3684._ 802 29|.| THA _,19 ELI 2949,2 EL2 J69.7 ALF 6.30

1377



JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL 2 1965-66_

LAUNCH 0476 0EC Z J965 FL|GNT TIME 70.00 ARR[V4L DATE r£B 10 19E6

HELIOCENTRIC CONIC O[STANCE ]S],350

RL ]47,48 LAL .00 LOL 69.6] VL 26.265 GAL -6.|B AZL 86.70 ME4 80,16 SMA J19.57 ECC .25579 INC 3.3013 Vl 30.ZO9

Re 107.5J LAP 3.25 LOP 149.75 VP 36.963 GAP °]3.67 47P $9.44 TAL 199.70 T4P 279.$6 RCA SB.99 APO 150.J6 V2 35.247

RC 45.230 GL |7.18 GP -J.65 ZAL IZO.13 ZAP 4.07 ETS 22.72 74E 150.2J ETE 335.J5 ZAC 62.J2 ETC ]61.76 CLP -3.7Z

PLANETOCENTRI( CONIC

C3 Z5.931 VHL 5.092 DLA -1.66 R4L 305.96 RAO 6568,0 VEL |2.]57 PTH - 2.IS VHP 8.SOB 0P_ -17.40 RAP 329.95 ECC 1.426B

LNCH ATNTH LNCH TIME L-I TIME |NJ LAT |NJ LONG IN| RT A$C ZNJ 4?NTH IN| TIME PO CST TIN |NJ 2 LAT]NJ 2 LONG

90.00 3 15 IB 2225.06 -J9.85 42.21 J71.10 ll0.t2 3 52 24 |626.] -]6.86 34.81

90.00 14 49 44 4972.97 22.17 Zl?.$1 172.01 71,92 ]6 1i 57 4573.0 |9.49 2|0.]6

100.00 4 35 52 |966.16 -Z0.96 22.64 |70.64 I|I,B1 5 8 39 |566.2 -17.9] 15.25

]OD.O0 16 ]0 51 4709.I1 23,30 ]97.92 17|.60 70,75 17 29 ]9 4IOB.l 20.46 190.78

110.00 5 42 21 ]758.08 -23.94 5.44 169.24 li5.|6 6 ]1 39 J158.! -20.35 358.14

liD.DO I7 20 52 4488.95 26,54 |80.00 |70.32 67.58 18 55 4| 5889.0 25.04 ]72.39

O]Fr[RENT_AL CORRECTIONS MID-COURSE EXECUTION ACCUR4CV

T0E -.2456 TRA -.4_19 TC3 °4255 BAU ,|_82 SGT 722.| SGR 406_9 SG3 |0].9

ROE -.3| 99 RRA .OTBO RE3 -.1655 FAU .0_257 RRT -.0644 RRF' .06_7 RTF o.f7_1|

rOE .3754 FRA -.0176 F(3°I,OBOS BSP 2028 SGB 929.9 R23 ".0015 RI3 .6844

BoE .402! BR4 .4586 BE3 .4563 FSP -251 $G! ?2Z.B SG2 405,7 TN4 I76.96

LAUNCH DATE 0EC 2 1965 FLIGHT TIME 72.00

_ELZO_ENTRIC CONIC DISTANCE IB8,16J

RL 147,48 LAL .OO LCK. 69.S| VL 26.484 GAL -6.19 A_L 8_.6_ HCA 8_.40 SNA

RP 107.5_ LAP 5.30 LOP |55,00 VP 37.0J5 GAP -|2.68 AZP 89.62 T4L 200.00 TAP

RC 46.5|6 GL IS.D0 GP °1.76 74L |2|.57 ZAP 6._0 ET5 If.05 ZAE 149.00 ET_

PLANETOCENTRIC CONIC

C3 24.409 VHL 4.94J DLA -|.25 R4L 304.|9 RAD 6569.0 VEL i2.074 PTH 2.16 VHP

LNCH AZNTH LNCH TIME L-! TIME IN| L4T IN| LONG IN| RT ASC IN| ATMTH IN| TIME

90.00 3 5 10 2223.99 -I9.80 42.08 168.42 ]10.67 5 42 |4

90.00 ]4 44 44 4945,23 21.57 216.00 |69.08 7|.20 16 7 J0

100.00 4 25 56 1963.47 -t0.89 _2.47 J67.97 JJl.B8 4 58 40

100.00 16 6 40 46#0,98 22.69 ]96.|4 I6$.66 69.99 |7 24 4I

1]0.00 5 32 51 |754.0| -23.82 5.18 I66.59 1|5,27 6 2 5

110.00 J7 16 I4 4463.2I 25.65 178.3I 167.56 66.59 1B 30 57

01FFERENTIAL CORRECTICNS MID=COURSE EXECUTION AC_UR4CY

TOE -,24B0 TRA -.4285 TC5 ,4000 BAU .167| SGT 744.8 SGR 407.1 $G5 JlG.2

ROE -.5084 RRA .0703 RE3 ;.d787 FAU .03536 RRT -,0705 RRF .0750 RTF o.T001

FDE .A|91FRA -.0566 FC5-1._54_ BSP 2J19 SGO 848.8 R25 -.0029 R|5 .7005

B0E .3958 BRA .4542 BE5 ,GJt_ FSP "290 SG| 745.6 $02 405.7 THA 176.96

ORBIT 0ETERNINATION ACCURACY

ST 3|5.9 SR 360.9 SS 322.5

CRT ,8345 CRS ,9940 CST .8666

LSA 556.2 NSA 144.0 SSA 21.5

EL] 459.6 £L2 |36.2 ALF 49.76

4RRIVAL DATE FEB J2 1966

JZ0.B5 ECC .24455 INE 5.5244 vJ 30.209

2B3,JLD RCA 91.3J APO 150.36 V2 35.Z4Z

536.16 ZAC 65.05 ETC 161.92 CLP -6.05

B.262 OP4 -17.20 RAP 550.90 ECC ].4017

PO CST TIM IN| 2 LAT IN| Z LONG

1624.0 -]6.8] 34.68

454_.Z ]S.SJ 20b,42

J565.5 -]7.74 I5.09

4081.0 ]9.75 198.57

J154.0 -20.22 357.89

5865,2 22.26 I70.eD

ORBIT DETERNINAT|ON 4(CURACV

ST 524.5 IR 358.6 S$ 3A8.2

CRT ,9529 CRS .9955 CST .9684

L$4 _78.1 MS4 |42.5 SSA 22.4

ELI 465.5 EL2 130.5 ALF 49.36

LAUNCH DATE DEC 2 1965 FLIGNT TIME 74.00 ARRIVAL 047E FEB 14 1966

NEL|OCENTR|C CONIC DISTANCE 194.966

RL 147.49 LAL .00 LOL 69.6J Vk 26.682 GAL -6._| ATL 86.65 HC4 86.6_ SNA 12_.00 ECC .234|5 v! 30.Z09

RP 107.55 LAP 3.54 LOP 156.25 VP 37.|52 GAP -II.73 4TP B�,B0 TAL 20J.32 TAP 287.97 RE4 95,44 V2 35.236

RC 47.9]6 GL ]6.78 GP -].88 7AL |22.97 TAP B.66 ETS ]|.59 7AE J48.05 ETE 536.99 7AC 65.86 {LP -6.45

PLAN[TOCENTR]C CONIC

C3 23.154 VNL 4.9]2 0LA -.86 RAL 502.46 R40 656?.9 VEL |_.02_ PTH 2.15 VHP 7.746 DPA -]7.04 R4P 55].7? ECC J.3810

LNCN ATNTH LNCH T|NE k-I TIME IN| L4T IN| LONG IN| RT 45C IN| ATNTH |NJ T|NE PO C$T TIN IN| 2 LAT IN| _ LONG

90.00 E 55 24 2225.00 -19.77 42.02 165.9| l|0.69 3 32 27 ]623,0 -16.79 34.62

90.00 14 40 4| 4920.57 2|.02 2|4.59 J66.35 70.58 16 2 41 43_0,4 iS.iS 20_;96

100.00 4 16 21 1961.9| -20.85 22.57 165.46 J|J.92 4 49 3 136|.9 -17.69 15.00

100.00 J6 2 25 4656.70 22.J| 194.57 165.92 69.55 |7 20 2 4056.7 19.10 187.06

110.OO 5 25 40 175|,16 -25.74 5.00 I64.09 J|5.55 5 52 5J |151.2 -20.13 _57.72

I]0.00 17 l] 55 4440.22 25,02 176.83 164,6| 65.92 |8 25 35 5840.2 21.56 169,39

]NC 3.3472

APO ]50.51

ETC 162.06

OIFFERENT]AL CORRECTIONS MID-COURSE EXECUTION 4CCUR4CY ORB|T DETERMINAT|ON 4CCURAC v

TOE -.252B TR4 -.4056 TC5 .5529 BAU .J753 SGT 766.1 SGR 406.4 SG5 |50.Z ST 554.4 SR 555.| SS 376.2

ROE -.2976 RRA .0629 RE5 -.1916 FAU .05877 RRT -.0774 RRI r .OBI_ RTF °.7|42 CaT ,8700 CRS .9959 CST .9709

FOE .4698 FRA -.J02| FC3-1.4497 BSP 2205 9GB 867.2 R23 -.0048 RI3 ,7J46 LSA 599.J N$A J4],5 SSA g3.3

BOE .3905 ORA .4105 BE3 .5663 rSP -355 SG| 767,0 SG2 404.B TH4 |76.74 ELl 47].7 EL2 ]24.J ALF 46.98

LAUNCH DATE DEC 2 1965 FLIGHT T|NtE 76.00 ARR|VAL OATE FEB 16 1966

NELIOCENTR[C CONIC 0I$TANCE 201.764

RL ]47,48 LAL .00 cOL 69.61 VL 26.660 G4L -6.24 AZL 96.63 NCA 89.89 SNA

RP I07.56 LAP 3.37 LOP J59.50 VP 37.274 GAP -|0.84 ATP 99.99 TAL 202.64 T4P

RC 49.420 GL J9.49 GP -2.02 ZAk I24.5J ZAP II.14 ET$ 9.28 ?4E 147.29 ETE

PLANETOCENTRIC CON|C

C5 72.17I VHL 4.703 DLA -._0 RAL 300.79 R_O 6_67.9 VEL I|,979 PTM 2.|5 VNP

LNCH A?NTH LNCH TIME L-| TIME IN| LAT

90,00 Z 46 5 2223.00 -J9.77

90.00 J4 36 39 4898.19 20.51

100.00 4 7 II 1961,37 -20.84

100.00 15 5g 14 4655.06 21.59

110.00 5 14 54 1749.45 -25.69

110.00 17 7 l 4419.77 24.45

DIFFERENTIAL CORRECTIONS

TOE -,2572 TR4 -.58_0 TC5 .5925 9AO .182fl

ROE -.2875 RRA .055_ RE5 -.204I FAU .04267

FOE ,5284 FRA -.JGfl5 FC5-|.6700 BSP 2281

9DE .3956 sea .5870 BE5 .6172 FSP -386

J25.09 ECC .22510 |NC 3.5699 Vl 30.209

292.53 RCA 95.57 APO 150.78 V2 35.230

557.61 74C 64.61 ETC J62.16 CLP -I0.96

7.257 DPA -16.92 R4P 552,55 £CC ].36_O

IN| LONG IN| RT A$C IN| AZMTH IN| TIME PO CST TIN |NJ 2 LAT IN| 2 LONG

42.02 |65,_7 1|0.69 5 25 B J625.0 -16.78 34.62

212.96 |65.8_ 70.04 15 58 18 4298.2 17.60 205.49

22,55 J65.12 lJ1.95 4 59 55 |56|.4 -|?.68 J4.96

195.19 J65,39 68,80 17 15 29 4055.J 15,51 J65.73

4.89 |6|.77 J|5.39 5 44 5 ]|49,4 -20.0? 357.6_

175.51 16_.07 69,53 IB 20 4| 38|9,e Z0.9! 165.15

NI0-COUI_SE EXECUTION ACCURACY ORBIT 0ET[RNIN4TION ACCURACY

SGT 78_,9 SGR 404,9 SG5 J47.6 ST 345.6 SR 350.6 $S 406.2

RRT -.0857 RRF .0917 RTF -,7266 CRT .8859 CRS .9956 (ST .9739

SG_ 985.2 R25 -.0071 R15 .7272 L$A 620.9 NSA 141.1 SSA 23.9

SGI 786.0 5G2 402.9 THA ]76,56 ELI 476,7 £L2 ]J7,2 ALF 45,65

J579



JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL. 2. 1965-661

LAUNCH D4TE CEC 2 1965 FLIGHT TINE 78.00 ARR|VAL 04TE rE8 |B |966

HELIOCENTRIC CONIC

RL |47.48 LAL .00

RP |07.58 L4P ].59

RC 5].019 GL 20.16

PLANETOCENTRIC CO4_IC

C_ 21.173 VNL 4.61Z

LNCH AZMTN LNEH TIME

90.00 Z 37 15

90.00 IA 32 46

]00.00 3 58 31

]00.00 15 54 lI

110.OO 5 6 35

|lO,O0 17 2 37

DIFFERENTIAL C(_RECTION$

TOE --2613 TRA -.3615 TC5 .6270 BAU .1886

ROE -.ZT72 RRA .049J RC3 -.2|60 FAU .047||

FOE .596Z FRA -,2167 FC3-J.gJ74 BSP 2347

BOE ,3810 BRA .3646 BE3 .6632 FfiP -445

OISTANCE Z08.549

LOL 69.6| VL 27.019 GAL -6.27 AZL 86.6/ NCA 95.J5 SMA 124.07 ECC .Zl7|J INC 3.3925 V| ]0.209

LOP J62,75 VP 37.353 GAP -9.98 AZP 90.19 TAL 203.95 TAP 297.09 RE4 97.13 4PO JS|.DO V2 ]5.224

GP -2.17 2AL I25,58 ZAP |3.74 ET$ 7.92 2_E I46.8J ETE 558.07 Z4E 65.26 ETC 162.24 CLP -|3,57

OL4 -.17 RAL 299.19 RAO 6567.9 VEC ]1.944 FTM 2.13 VHP 6.796 0PA -]6.85 R4P 335.22 ECC 1.350]

L-J TIME IN] LAT IN] LONG |NJ RT ASC IN] AZMTM INJ TIME PO CST TIN IN] 2 L4T IN] 2 LONG

2223.89 -19.79 42,07 16J,42 110.67 3 14 J9 1623.9 -16.80 ]4.67

4878,44 20,05 211,70 161,50 69,57 15 54 5 4279.4 17,08 204.27

196J.76 -20.95 22.36 160,99 I11.92 4 3! |3 |36|.6 -J7,69 J4.99

4615.8J 21.10 191.95 16/.06 68.52 I7 J] 7 4015.8 |7.97 184,55

J748.71 -23.67 4.85 J59.64 I15.4I 5 35 45 II48.7 -20.05 357.58

440/.62 23.93 I74.36 I59.74 64.83 J$ J5 59 580].6 20.34 167.06

MZ0-COURSE EXECUTZON ACCURACY ORBIT DETERMINATION ACCURACY

SGT 800.9 SGR 402.5 $G3 167.3 ST 351.9 SR 344.9 $S 438.5

RRT -.0956 RRF .I038 RTF -.7369 CRT .9000 CRS .9946 CST .8770

SGB 896.3 R23 -.0100 RI3 .7376 .LSA 643.8 NSA I41.4 $54 24.3

SGI 802,I $G2 400.0 THA 176.34 EL] 480,2 EL2 110.2 4LF 44.36

LAUNCH 04TE DEC Z 1965 FLIGHT TIME 80.00 ARRIVAL 04TE FEB 20 J966

HELI(XENTRIC CONIC DISTANCE 213.319

RL J47.48 LAL .OO LOt. 69.61 VL 27.162 GAL -6.3| AZL 86.58 HCA 96.37 SMA

RP IO7.61 LAP 3.39 LOP 165.99 VP 37.479 GAP -9.16 AZP 90.38 TAL 205.23 TAP

RC 52.701 GL 20.76 GP -2.34 ZAL J26.77 ZAP 16.47 ET8 6.98 ZAE 146.59 ETE

PLA_TOC.ENTRIC CONIC

C3 20.580 VHL 4.536 OLA .I4 RAL 297.69 RAO 6567.8 VEL 1|o9|5 PTH 2.J2 VHP

LNCH AZMTH LNCH TIME L-J TIME IN] LAT

90.00 2 28 58 2225,59 -19,83

90,00 I4 29 $ 4860.8fl 19.62

;00.00 3 30 23 1962.99 -20.88

100,00 Ifl 50 22 4_98.68 20,67

IIO.OO 4 58 46 1748.90 -23.68

I10.OO 18 58 28 4385.53 23.46

OZF¥[RENTIAL CORRECTIONS

TO[ -.2830 TRA -.3391 TC3 .6684 BAU .1943

ROE -.Z673 RRA ,0425 R(3 -,2275 FAU ,05227

FOE .6T54 FRA -.2893 FC3-2.J987 BSP 2437

80[ .5750 8RA .54|8 8C3 .706I FSP -517

124.97 ECC .2JOOB INC 3,4153 Vl 30.209

301.60 RCA 98.72 4PO 151.22 V2 35.2]6

338.34 ZAC 65,79 ETC 162.28 CLP -|6.3J

6,36/ OPA -16,84 RAP 333.77. EC( 1.3387

JNJ LONG IN| RT AS( JNJ AZMTH _NJ TIME PO (ST T|M IN| 2 LAT IN| 2 LONG

42.18 159.45 IJ0.63 3 6 4 1625.6 -16.85 34,78

210.58 159.39 69,17 15 50 7 4260.8 16.61 203.19

22,44 159.02 111.89 4 23 6 1363.0 -17.72 15.06

J90.86 158.95 67,9I 17 7 I 3998.7 17.49 |83.5l

4,86 157,70 115.41 5 27 53 1J48.9 -20.06 357.59

I73,35 157,62 64.39 18 I1 34 3785,5 19.82 |66,10

MID-COURSE EXECU?ION ACCURACY ORBIT 0ETERMINATION ACCURACV

SGT 813.4 SGR 399.3 SG3 I90.0 ST 396.6 SR 338,0 SS 472.4

RRT -.Ill| RRF .|197 RTF -,7468 (RT .9J2J ERS ,9929 EST .8792

SG8 906.| R23 -.01|0 RJ3 .7476 LSA 666.2 MS] J42.1 S$4 2&t6

SG1 815.0 SG2 396.! THA I75.9I ELI 480.5 EL2 102,9 4LF 43.3l

L&UNCH OATE 0EC 2 1965 FLIGHT TIME 82.00 ARRIV4L C4TE FEB Z2 |966

HELIOCENTRIC CONIC

RL J47.48 L4L .00

RP JO7.63 LAP 5.39

RC 54.46Z GL 2|.32

PLANETOCENTRIC CONIC

C3 EO.OI] VHL 4.474

LNCH AZMTM LNCN TIME

90.00 2 21 13

90.00 14 2_ 44

100.00 3 42 48

100.00 J5 46 52

|10.OO 4 51 30

|10.00 _6 54 39

OISTANCE 222.071

LOL 69.61 VL 27.289 G4L -6.34 AZL 86.56 HCA 9g.6J SHA 125.79 £CC .20393

LOP 169,24 VP 37,563 GAP -8,37 AZP 90,55 TAL 206.46 TAP 306.07 RCA J00.J3

GP -2.54 ZAL 127.85 ZAP 19.35 ETS 6.29 ZAE |46,64 ETE 338,43 ZAC 66,19

0LA .45 R4L 296.31RAD 6567.8 VEL ll.891 PTH Z.|] VNP 5.952 0P4 -16.90

L-I TIME INJ LAT INJ LONG JNJ RT ASC INJ AZNTH INJ TIME PO CST TIM

2228,02 -19.99 42.33 I57,68 IJ0,58 2 58 23 1628,0

484_.10 ]9.24 209,58 I57.48 68.8I J5 46 29 4245,|

1964,98 -2_.95 22.36 157.25 111.84 4 15 33 1365.0

4583,36 20,27 189,89 157,04 67,55 J7 3 J5 3983,4

|749,92 -23.71 4.92 |55.94 115.58 5 20 40 1149.9

4371.19 23.05 172.45 155.70 64.02 IB 7 30 3771.2

OIFFERENTIAL CC_RECTIONS

TOE -.2654 TRA -.3206 TC3 .6979 BAU .1974

RDE -.2572 RRA .036_ Re3 -.2388 rAu ,03806

FOE .7645 FRA -.3707 rC3-2.5114 BSP 2467

BOE .3695 BRA .3228 8C3 .7376 FSP -595

HIO-COUR$E EXECUTION ACCURACY

SGT 821.0 $GR 395.3 9G3 215.7

R4T -.J249 RRF .1372 RTF -.75|8

SGB 911.2 R23 -.0|59 RI3 .7529

SGJ 822.9 SG2 391.3 TH4 175.55

INC 3.45p4 Vl ]0.209

APO ]51.44 V2 55.208

ETC 162.29 CLP -|9.19

R4P 334.]9 ECC 1,3294

IN] 2 LAT IN] Z LONG

-16.91 34,92

|6.19 202.23

-J7.78 15.18

J7.05 J82.58

-20,09 357.65

19.35 |65.25

C_QBIT 0ETERMIN_TION 4CCURACY

ST 362.0 5R 329.7 $5 5]0.0

CRT ,9225 C45 .9910 CST .8816

LSA 69J.8 M$4 144.O SSA 24.6

ELI 480,1 EL2 95.9 4LF 42.|l

LAUNCH OATE DEC 2 I965 FLIGMT TIME 84,00 4RRIVAL D4TE FEB 24 1966

HELIC_ENTRIC CONIC

RL 147.44 LAL .OO

RP 107.86 LAP 3.38

RE 56.29J GL 21.83

PLANE TOCENTRIC CONIC

C3 19.55J VHL 4.422

LNCH AZMTH LNCH TIME

90.00 2 14 7

90.OO 14 22 43

JO0,00 3 55 47

100,00 J5 43 44

110.O0 4 44 47

IlO.O0 16 51 |3

DIFFERENTIAL (_RECTION$

TOE -,2680 TRA -,5032 T(3 ,T183 8AU ,|988

ROE -,2467 RRA ,050J RC3 -,2500 FAU ,O6467

FOE .8694 FRA -.4843 r(3-2.8637 BSP 2477

BOE .3628 BRA .30_4 Be3 .76p6 FSP -686

DISTANCE 228.803

LOL 89.81 VL 27.401 GAL -6.37 AZL 86.54 MCA |02.83 SMA 126.3_ ECC .J9857 IN( 3.4619 V| 30.209

LOP J72,48 VP 37,637 GAP -7,82 AZP 90,77 TAL 207,62 TAP 310,47 RC4 I01,40 APO ]51,63 V2 35,200

GP -Z.75 ZAL 128,83 ZAP 22.39 ETS 5.75 ZAE |46.97 [7[ 338.3| ZA( 66,44 ETC 162.23 ELF -22.25

DLA .71RAL 295.03 RAO 6567.8 VEL IJ.87J PTH 2.ll VHP 5.569 DPA -17.03 RAP 334.47 ECC 1.32J8

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME P0 CST TIM INJ 2 L4T JNJ 2 LONG

2231,J2 -19,97 42,53 156.10 ll0,_I 2 5J I8 1631,1 -17,00 55,1|

4830,89 18,89 208,69 135,77 68,50 J5 43 J4 4230,9 15,80 201,37

I987.87 "21.00 22.73 153,68 1|1.78 4 8 35 1387.7 -17.86 15.35

4569._8 J9.91 J99,03 155,33 67,23 J6 59 54 3969.6 16.63 181.75

175J.87 -23.76 5.03 154.38 115,33 5 13 59 1|3|,7 -20.13 357.75

4358.34 22.65 J7J.65 153.99 63,68 ]8 3 51 3758.3 18.23 164.49

N_O-COUR$E EXECUTION ACCURACY ORBIT 0ETERNINATION ACCURACY

SGT 82_,I SGR 390,7 SG3 245.1 ST 364.8 84 320.0 SS 550.2

RRT -.14J8 RRF .J590 RTF -.7539 CRT .9309 C45 .9887 CST .8830

SGB 911.! R23 -.0222 RJ3 .7554 LSA 7|8.5 NS4 146.4 SS4 24.3

SGJ 825.5 $G2 38_.6 TMA 175,07 ELI 477.0 EL2 89.4 4LF 40.98

J379



JPL TM 33-99 EARTH--VENUS TRAJECTORIES t VOL 2 1965-66_

LAUNCH _472 0EC 2 ]965 FLIGHT TIME 86.00 ARRIVAL GATE FEB 26 1966

NELIOCENTRIC CONIC

RL 14T,48 LAL .DO

RP 107.69 LAP 3.35

RC 58.J84 GL ?2.30

PLANETOCENTRIC CON]C

C5 19.174 VNL 4.379

LNCH 4ZMTM LNCH TJNE

90.00 2 7 32

90.00 |4 20 b

100.00 5 29 EO

100.00 13 41 I

110.O0 4 38 37

JIO.OO 16 48 13

DISTANCE 235.512

LOL 69.6J VL 27.499 GAL -6.40 AZL 86.5! MCX 106.09 SM4

LOP |?5.72 VP 37.700 G4P -6.90 AZP 90.97 TAL ZOS.TO T4P

GP -2.99 ZAL 129.70 ZAP 25.61 ETS 5.32 ZAE 147.58 £TE

127.18 ECC .]939! ]NC ].4860 vz 5O.ZO9

314.79 RC4 102.52 APO 151.84 VZ 35.]9J

337.95 ZAC 66.53 ETC ]62.14 CLP -25.45

DLA .98 RAL 293.88 RAD 6567.8 VEL 11.856 PTH 2.10 VHP 5.211 0PA -17.25

L-I TIME IN] LAT IN] LONG [NJ _T ASC |NJ AZMTH IN] TIME PO CST TIM

2234.86 -20.06 42.77 154.71 110.42 Z 44 47 1634.9

4817.93 18.56 207.88 154.26 68.22 |5 40 26 4217.9

J97|.00 -21.08 22.94 154.29 111.70 4 2 11 1371.0

455?.02 19.58 188.25 153,82 66.95 16 56 5B 3957.0

1754.11 -23.83 5.19 I53.00 I15.27 5 T 51 1|54.1

4346.68 22.29 J?0.93 152.41 63'39 18 0 40 3746.7

RAP 334.57 EC( 1.5t55

INJ 2 LATINJ 2 LONG

-17.10 }5.54

]5.44 ?00.59

-J7.95 15.55

J6.29 181.00

-20.23 557.90

I8_54 163.81

DIFFERENTIAL C_RECTIONS MID-COURSE EXECUTION ACCURACY C_BIT DETERMINATION ACCURAC_

TOE -.2644 TeA -.2901 7C3 .7273 BAU .|981 SGT 818._ _R 385.5 $63 218.3 ST 364.7 SR 308.8 SS 593.5

ROE -.2358 RRA .024| RC3 -.2614 FAU .0721_ RRT -.|618 RRF ,I850 RT_ -.7521 CRT .937] CRS .9864 CST .8831

FOE .9907 FRA -.fiT03 FC_-3.2577 BSP 2462 6GB 904.5 R]_ -.0304 R13 .7542 LSA 746,8 MSA 149.5 SSA 23.9

8DE .3543 BRA .291| BC3 .7728 FSP -789 8GJ 821.2 862 379.0 THA 174.46 ELI 470,5 EL2 83.3 ALF 39.94

LAUNCH DATE DEC 2 1965 _LIGHT TIME 88.00 ARRIVAL CArE FEB ?8 ]966

HELIOCENTRIC CON|C DISTANCE 242,196

RL 147.48 LAL .O0

RP 107.72 LAP 3,31

RC 80.133 6L 12.74

PLANE TOCENTRIC CONIC

C3 18.865 VHL 4,343

LNCH AZNTH LNCH TIME L-I TIME INJ LAT

90.00 2 I 30 2239.71 -20.16

90.00 J4 I8 I 4805.93 |8.26

100.00 3 23 2_ 1974.96 -21.I8

100.00 15 38 48 4545.41 19.27

110.00 4 32 59 1757.18 -23,92

JIO.OO 16 45 4l 4335.95 ZI,97

DIFFERENTIAL C_RECTION$

TOE -.258_ TRA -.2782 TC3 ,7265 BAU .I95b

ROE -.2242 RRA .0180 RC3 -.2736 FAU .08070

rOE I.IZ/I FRA -,6918 FC3-J.?O_5 _$P 2454

Bo£ .$422 eRA .2788 8C3 .7763 FSP -913

LOL 69.6! VL 27,586 6AL -6,43 AZL 86.49 HCA 109.32 SNA 127.76 ECC .J8988 [NC 3.5108 vz 30.?09

LOP 178.96 VP 37.754 GAP -6.22 AZP 91,I6 TAL 209.69 TAP 3/9.01 RCA 103.50 APO 152.02 v? 35.181

GP -3.27 2AL 130.45 ZAP 29,03 ET$ 4,94 ZAE 148.48 ETE 337.31 ZAC 66.43 ETC 161 .98 CLP -28.86

OLA J.]fl RAL 292.86 RAO 6567.8 VEL 11.843 PTH 2.10 VHP 4.878 0PA -17.57 RAP 534.49 [CC |.3105

ZNJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ ? LATINJ 2 LONG

43.05 153.49 110.32 2 38 49 1639,2 -1?.?J 35.61

207.13 152.93 67,97 15 58 7 4205.9 15.11 199.87

23.20 153.07 111.60 3 56 20 1375.0 -lB.06 15.79

J87.52 152.48 66.69 16 54 32 3945.4 15.95 180.30

5.38 151.79 113.I8 5 2 17 1157.2 -20.32 358.08

170.27 I51.I3 6_'.13 17 57 37 3736.0 18.18 163,]8

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY"

SGT 805.8 $GR 380.2 $63 316.2 ST 35_.9 SR 2'95.9 SS 638.4

RRT -.1888 RRF .2179 RTF -.7468 CRT ,9411 CRS .9837 CST .8806

SG8 891.0 R23 -.0395 RI3 .7498 LSA 774.7 MSA 152.1 SS_ 75.4

SGI 809,9 SG2 371.4 ?HA J73.55 ELI 458.5 EL2 78.3 ALF 39.18

LAUNCH OATE 0EC 2 1965 FLIGHT TIME 90.00 ARRIVAL C_tE N4R ? 1966

HEL/OCENTR/C CONIC

RL 14T,4_ LAL .00

RP ]O?.?5 LAP 3.27

RC 62.133 GL 23.14

PLANETOCENTRIC CONIC

C3 J8.Sll VML 4.314

LNCN A2MTH LNCH T[NE L-I TIME INJ LAT

90.00 I 55 58 2244.17 -20.28

90.00 14 18 23 4794.59 17.97

100.00 5 18 1 1979.53 -21.30

]O0.OO 13 37 2 4534.47 18.97

110.00 4 27 52 1760.88 -24.02

110,00 16 43 40 4325.89 21.66

0_FrERENTIAL C_RECTIC_N_

TOE -.2_07 TRA -.27|9 TC3 .7080 DAU .1900

ROE -.21J6 RRA .0119 RC3 -.2863 FAU .09017

rOE 1.2849 FRA -.82_0 FC3-4.1943 BSP 2369

8DE .3281BRA .2722 Be3 .7637 FSP -1047

DISTANCE 248.855

LOL 69.61 VL 27.660 G_L -6.44 AZL 86.46 HCA 112.55 SM4

LOP 182.20 VP 37.800 GAP -5.56 AZP 9J.36 TAL 210.58 TAP

GP -3.57 Z4L 131.08 Z4P 32.67 ETS 4.60 ZAE 149.67 ETE

128.27 ECC .18640 INC 5.5567 Vl 30.209

323.13 RC_ 104.36 APO 152.18 vz 55.]71

336.33 ZAC 66.1_ ETC ]62.75 CLP -32.50

OLA

|NJ LONG |NJ RT A$C INJ AZMTH _NJ TIME

43.36 152.44 110.20 2 33 23

206.42 15|.77 67.74 15 36 lB

23.49 _32,03 J|1.49 3 51 ]

186.8_ 151.32 66.46 16 52 36

5.62 130.76 11_,08 4 57 13

169,66 149,97 62.88 17 55 46

MID-COURSE EXECUTION ACCURACY

5GT 783.9 SGR 374.7 553 358.4

RRT -.2150 RRF .2559 RTF -.7327

SGB 868.8 R23 -.0564 R13 .7375

SGI 789.1 SG2 363.5 THA 172.54

1.51 RAL 291.91RAO 6567.8 VEL 11.832 PTH 2.10 VHP 4.569 _P4 -18.00 R_P 334.20 ECC 1.3065

PO CST TIM INJ ? LATINJ Z LONG

1644,2 -17,34 35.9?

4194,6 14.79 199.18

1379.5 -J8.19 ]6.07

3934.5 15.63 179.65

1160.9 -2D.44 338.30

3725.9 17.85 161.60

C_SIT CETERHJNAT_ON ACCUR_C_

ST 3_0.6 SR 78].Z SS 687,4

CRT .9425 CR5 .9811 CST .0755

LS_ 806.2 MS_ 155.4 Ss_ 22.7

ELI 443.3 EL2 74.3 ALF 38.36

LAUNCH 0ATE DEC Z 1965 FLIGHT TIME 92.00 ARRIVAL CAT? MAR 4 1966

HELIOCENTRIC CONIC DISTANCE 235.486

RL 147.48 LAL .O0 LOL 69.61 VL 27.723 GAL -6,46 AZL 86.44 HC& 113.79 SMA 12_.71 ECC .J8340

RP 107.78 LAP 3:_1 LOP |86.44 VP 37.8_7 GAP -4.93 AZP 91.55 TAL 211.36 TAP 327.14 RC4 I05.]1

RC 64.180 GL 23.33 GP -3.91 ZAL 131.60 ZAP 36.55 £TS 4.27 ZAE 151.15 ETE 334.92 ZAC 65.63

PLANE TOCEN7RIC CONIC

C3 J8.40J VHL 4.290 DLA 1.78 RAL 291._0 RAO 6567.7 V[L 11.823 PTH 2.09 vHP 4.286 DP4 -18.54

LNCH AZNTH LNCH TIME L-I _IM_ IN] LAT INJ LONG IN] RT ASC IN] AZMTH IN] TIME PO CST TIH

90,00 1 50 56 2249.77 -20.41 43.72 151,56 I10.07 2 28 23 1649.8

90.00 14 15 18 4783.66 17.68 205.74 150.77 67.52 15 35 2 4183.7

100.00 3 13 6 I984.73 -21.42 23.82 151.1_ 111.36 3 46 J! J384.7

100.00 13 33 49 4323.93 10.68 186.20 150.32 66.23 16 51 13 3923.9

110.00 4 23 14 1763.19 -24.J5 3.89 149.69 114.96 4 52 40 1|65.2

110.00 16 42 10 4316.24 21.35 169.07 148.96 62,65 17 54 6 3716.2

DIFFEReNTiAL C_RECTIONS M_D-COURSE EXECUTION ACCURAC_

TOE -.2388 TRA -.2703 TC3 .6775 8AU .1812 SGT 751.9 5GR 369.4 SG3 405.3

ROE -.1979 RRA .0057 RC3 -.3006 FAU .10062 RRT -.2421 RRF .3004 RTF -.7082

FOE 1.4639 FRA -.97J3 FC3-4.7340 BSP 2258 SG8 837.7 R23 -.0820 RJ3 .7J59

gOE .3JO_ 8RA .2706 DC3 .7366 FSP -I]96 SGI ?58.7 SG2 355.2 THA 171.29

ZNC 3.5658 vl 30.2D9

APO J52.52 v2 35.]60

ETC 16].44 CLP -36.3?

RAP 333.69 ECC 1.3028

_NJ 2 _AT INJ ? LONG

-]7,49 56.26

14.48 198,53
-J8.33 ]6,39

]5.31 179.05

-?0.58 558.56

17.32 J62.04

ORBIT 0ETERH_N4 [_ON _CCUR_CY

ST 337.3 5R ?64.5 SS 739.7

CRT ,9408 CR5 .9784 CST .8660

LS_ 839.8 MS_ 158,7 SS_ 71.9

EL] 422.7 EL? ?/.6 4Lr 37._9

1580



JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL 2. 1965-66 t

LAUNCH CATE C[C Z ]965 FLIGHT TIME 94.00 ARRIVAL DATE NAR 6 ]966

HELIOCENTRIC CONIC

RL ]47.48 LAL ,00

RP 107.8J LAP 3,|4

RC 66,268 GL 23,90

PLANETOCENTRJ{ CONIC

C3 ]8,Z2_ VHL 4.269

LNCN AZNTH LNCH T|ME

90.00 ; 46 !9

90.00 !4 ]4 46

J00.00 3 8 37

]O0.00 I5 35 9

J !0.00 4 19 3

l!O.OO |6 4J !Z

O|FFERENTIAL C(_RRECT|_IS

TOE -.ZZO4 TRA -.2732 TC3 .6224 BAU ,170|

ROE -.183Z RRA -.0007 RC3 -.3|65 FAU .1|225

FOE 1.659| FRA-l.I337 FC3-5.3325 BSP 2096

gO? .Z865 BRA .2732 BC3 .6983 FSP -1370

DISTANCE 262.089

LOL 69.6; VL 27.779 GAL -6.46 AZL 86.4! HCA Jig,o| SNA ]29.09 ECC .J8083 INC 3.5924 v] 30.209

LOP 188.67 VP 37.866 GAP -4.32 AZP 9;.74 TAL ZJZ.02 TAP 3]!.04 REA ]05;75 APO J52.44 vz 35.]49

GP -4.29 ZAL J32.00 ZAP 40,68 ETS 3.94 ZAE 152.9] ET[ 332._ ZAC 64.89 ETC ]6].03 CLP -40.49

0LJ ?lOft RAL Z90,35 RA0 6567.7 VEL 11.816 PTH 2.09 VHP 4.029 OPA -19.Z0 RAP 332.95 ECC !.2999

L-I TIN[ |NJ LAT IN| LONG IN| RT ASC IN| AZMTH JNJ TIME PO CST T|N !NJ 2 LAT IN| Z LONG

2256.0A -20.55 44.|2 |50.83 !09.92 Z 23 55 J656.0 -l?.6_ 36.65

4772.89 17.40 Z05.08 |49.93 67.30 J5 34 ]9 4|72.9 ;4.16 ;97.69

1990.59 -21,§7 24.|9 150.42 1|;.2| 3 4| 47 J390.6 -18.49 !6.75

4513.58 J8.40 185.56 |A9.48 66.02 |6 50 23 39J3.6 J5,O0 176.41

I?70.!Z -24,29 6.20 149.|7 !14.83 4 49 33 !170.1 -20.74 358.86

4306.91 21.06 168.50 |48.11 62.43 1752 59 3706.8 17.20 161.50

MI0-COURSE EXECUTION ACCURACY ORBIT 08 TERMINATION ACCURACY

SGT 7|0.3 SGR 365.3 SG3 457,2 ST 316.0 SR 245.9 SS 797.7

RRT -.2719 RRF .354_ RTF -.6702 CRT ,9342 CRS .9751 C$T .8484

SG8 798.8 R23 -.1187 RJ3..6834 LSA 873.0 MSA |6!.4 5SA 21.2

9G] 719.4 SGZ 347.1 THA |69.59 EL] 394.2 EL? 70.3 ALF 37.4?

LAUNCH DATE DEC 2 1965 FLIGHT TIME 96.00 ARRIVAL 0ATE MAR 8 ]966

HEL!OC[NTRIC CONIC DISTANCE 266.664

RL 147.48 LAL ,DO LOL 69.6J VL 27.825 GAL -6.46 AZL 86,38 HCA 122.Z4 5MA |29.4| ECC .17862 INC 3.6228 V! 30.209

RP 107.85 LAP 3.06 LOP I91.90 VP 37.689 GAP -3.74 AZP 9|.93 TAL Z|2.57 TAP 334.81 RCA |06.30 APO 152.53 V2 35.138

RC 68.394 GL Z4,26 GP -4.72 Z_L |32,29 2AP 45,07 ETS 3.58 ZAE 154.9| ETE 330.]5 ZAC 63.93 ETC ]60.51 CLP -44.88

PLANE T_ENTRIC CONIC

C3 I_.074 VHL 4.2§I OLA 2.34 RAL 290.03 RAO 6567.7 VEL |1.809 PTH _.09 VHP 3.797 8PA -J9.99 RAP 33!,95 ECC J.2973

LNCH AZMTH LNCH TIME L-I TIME IN| LAT IN| LONG IN| RT ASC IN| AZMTH IN| TIME PO CgT TIN IN| 2 LATINJ 2 LONG

90.00 I 4Z 3 2263.0A -20.71 44_57 150,25 'J09.75 2 19 48 J663.0 -]7.63 37.08

90.00 J4 14 48 4762.03 |7.1| Z04,41 149.23 67.09 15 34 10 4162.0 |3.86 J97.24

!O0.O0 3 4 3! 1997.15 -2J,73 24.62 149.85 ]1J.03 3 37 48 ]397.! -J9.68 J7.!5

IOO.OO IS 33 4 4303.15 18.11 |94,92 |48.77 65.60 |6 50 7 3903.2 ]4.69 177.80

liD.D0 4 J_ 15 J775.72 -24.45 6.36 148.60 114.87 4 44 5J J175.7 -20.9l 359.20

liD.D0 I6 40 48 4297.34 20.76 167.93 147,40 62,21 |7 32 26 3697.3 J6.98 !60.95

DIFFERENTIAL CORRECTIONS MIO-CO¢JRSE EXECUTioN ACCURACY ORBIT 0E TERMINA T|ON ACCURACY

TOE -.I976 TRA -.2838 TC3 .5486 8AU ,1552 9GT 659.6 SGR 36Z.3 SG3 312.6 97 290.4 SR 223.J SS 849.4

ROE -.J669 RRA -.0073 RC3 -.3339 FAU ,J2431 RRT -.2877 RRF ,4J29 RTF -.6049 CRT .9198 CRS .97J7 CST .8!88

FOE J.8776 FRA-I.30J3 FC_-fl.9640 85P 1863 6GB 752.3 R23 -.18|9 R|3 .6286 LSA 9J0,5 MSA |64.4 SSA 20.3

8DE .2586 8RA .Z839 8C3 ,6422 FSP -1530 SG| 670.7 SG_ 341.2 THA |67.82 EL| 360.4 EL? 71.2 ALF 37.!8

LAUNCH CAT[ CEC ? J96_ FL|GHT TIM( 98.00 ARR|¥_L CITE MAR JD 1966

HEL|OC[NTRZC CONIC

RL |4?.48 LAL .DO

RP ]07.89 LAP Z.98

RC 70.553 GL Z4.63

PLANETOC[NTR]C CONIC

C3 iT.945 WL 4.23E

LNCH AZMTH LNCH T|M[

90.00 ! 38 l;

90.00 14 15 27

100,00 3 0 45

J00,00 15 35 33

JlO.O0 4 11 49

110.00 16 aO 38

O|STANCE 775,2|8

LOL 69.6] VL 27.867 GAb -6.45 AZL 66,3_ HCA 125.46 SNA ;29.67 [CC .17674 _NC 3.6554 V] 30.209

LOP J95.]3 VP 37.906 GAP -3.J9 AZP 92.|2 TAL 213.01 TAP 338.47 RCA 106,76 APO 152,59 v2 35.126

GP -5.|8 ZAL 132,46 ZiP 49.72 ETS 3.J9 ZAE 157.17 ETE 3?6.32 ZAC 62.74 ETC 139.86 CLP -49.52

0LA ?.64 RAL ?69.62 RA0 6567.7 VEL J1,804 PTH _.09 VHP 3.59J 0PA -20.90 RAP 330.69 ECC 1.?953

L-I TIME IN| LAT IN| LONG IN| RT ASC IN| AZMTH IN| TZME PO CgT TIN IN| Z LAT IN| ? LONG

2270.84 -20.89 45.0_ 14_.81 109.36 2 ;6 ! !670.8 -18.04 37,5T

4750.86 16.82 203.73 |48.65 66.88 15 34 38 4150.9 !3.54 J96.flB

2004.49 -21.91 25.09 |49.41 J10.86 3 34 JO 1404.5 -16.88 17.6J

4492.45 17.6J J84.27 148.20 65.59 16 30 26 3897.4 14.36 177,17

J792.04 -24.63 6.96 148.17 J|4.49 4 41 32 I182.0 -21.]| 359.58

4287.66 20.43 ]67.35 J46.6_ 6J.99 17 52 26 3667.7 16.55 160.40

DIFFERENTIAL CORRECTIONS

TOE -.J68J TRA -.3010 TC3 .4540 BAU ,1380

RC£ -.1492 eRA -.0140 R(3 -.3530 FAU .13742

FeE Z.J126 rRA-J.4743 KC3-6.6298 8SP 1562

DOE .22a8 8RA .30J3 8C3 .5731 FSP -1742

MIO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 604,7 SGR 36J.3 5G3 571.2 ST ?58.4 5R 202.! 55 907,3

RRT -,28|2 RRF ,4776 RTF -,4994 CRT .8900 CRS .9674 CST .7654

$G8 704.3 R23 -.2813 RJ3 .3420 LSA 950.1 NSA ;66.9 SSA ]9.3

5GJ 617.| SGE 339.8 THA |66.?J ELI 319,3 EL? 74,5 ALF 37.2J

LAUNCH GATE DEC 2 J963 FLIGHT TIME |O0,OO ARRIVAL CATE NAR l? 1966

HELJ_ENTRIC CONIC

RL |47.48 LAL .OO

RP 107.92 LAP 2.88

RC 72.741 GL 24.99

PLANETOCENTRIC CONIC

C3 17.831 VHL 4.Z23

LNCH A_NTH LNCH TIME

90.00 ! 34 32

90.00 14 !6 42

]00.00 2 57 16

]00.00 15 36 39

110.00 4 8 42

!l.J'.O0 16 4] 43

O[FFERENT!AL CORRECTIONS

rCE -.1302 TRA -.3247 TC3 .339J BAU .1204

ROE -.1303 RRA -.OZlO RE3 -.3743 KAU .J5079

rOE Z.3530 FRA-I.6322 FC3-7.321| BSP J288

see .1842 8RA .3849 8C3 .5030 rsP -J952

01STANC[ 28|.727

LOt. 69.61 VL 27,892 GAL -6.43 AZL 86.31 HCA 128.69 5NA |29.68 ECC .175!3 ZNC 3.6908 v| 30.209

LOP 198.33 VP 37.9|6 GAP -2,63 AZP 92.31 TAL 2J3.33 TAP 342.0! RCA 107.14 APO J52.63 v2 35.!J4

GP -3.70 ZAL 132.53 ZAP 54.63 ET5 2.75 ZAE 159.43 ETE 320.99 ZAC 61.33 ETC 139.05 CLP -54.42

DLA Z.97 RAL 889.32 RA0 6567.7 VEL J1.799 PTH 2.09 VHP 3.412 0PA -2;.93 RAP 329.!7 [CC ;;2934

L-I T_ME INJ LAT INJ LONG INJ RT A$C |NJ AZMTH INJ TIME PO CST TIM !NJ 2 LATINJ 2 LONG

2279.36 -Z1.09 45.64 !49.49 109.34 2 12 32 !679.6 -!8.26 38.1]

4739.J8 J6.30 203.0J J48,21 66.66 |5 35 4! 4J39.2 13.20 195.89

2012.71 -22.|1 25.62 149.|0 !10.65 3 30 49 J4!2.7 -;9.]0 ]8.JI

448|.26 |7,49 J83.59 |47,75 65.37 J6 5J 2! 388].3 ;4.02 176.3!

1789.15 -24.93 7.42 147.87 IJ4,29 4 39 31 J189.2 -2;.34 .0!

4277.3_ 28.|3 J66.74 |46,36 6J.77 J7 53 | 367?.6 J6.20 !59.83

MI0-COURSE EXECUTION ACCURACY CWeZT 0ETERMINATION ACCURACY

SG7 534.3 SGR 363.3 SG3 63],7 ST ??0.8 SR J7T.3 S$ 963.3

RRT ",23|9 RRF .5474 RTF -.3320 CRT ,_248 CRS .9614 CST .6604

SGB 662.6 R23 -.4276 RJ3 .40;5 LSA _8_.6 MSA ]68.7 5SA _8.4

5GJ 364.B SG2 346.9 THA ;65.97 EL! ?7;,] EL2 81.6 ALF 37.49

!58J



JPL TM 33-99 EARTH--VENUS TRAJECTORIES ( VOL 2 1965-66

L4UNCH 0ATE 0EC 2 196_ rLZGHT TIME 102.00 ARRIVAL DATE MAR 14 1966

HELIOCENTRIC CONZC

RL 147.4_ LAL .00

RP 101.96 LAP Z.77

RC 74.954 GL 25.37

PLANETO_ENTRJC CONIC

C3 17.719 VHL 4,_11

LNCH AZMTM LNCH TINE

90.00 1 31 7

90.0_ 14 18 36
100.00 2 54 1

100.00 15 36 23

110.00 4 5 49

110.00 16 45 4

DIFFERENTIAL CORRECTI(_I$

TOE -.085e ?RA -.3561 TC5 .|98? BAU .1052

ROE -.1099 RRA -.0279 RC5 -.5967 FAU .16567

FOE Z.6025 FRA-J.BI60 FC5-7.9926 BSP 975

BOE .1592 BRA .5571 Be5 .4437 FSP -2149

OIS7ANCE ZBB.ZI5

LOL 69.61 VL 27.91_ GAL -6.40 AZL 86.17 HCA 131.91 SNA 130.05 ECC .17377 INC 3.7294 Vl 30.109

LOP 20|.58 VP 37.92| GAP -2.|4 AZP 92.49 TAL Z13.53 TAP 345.44 RCA 107.45 APO 15Z.64 V2 }5.101

{P -6.26 ZAL |32.49 ZAP 59.?6 ETS Z,25 ZAE 161.74 ETE 313.57 ZAC 59.74 ETC 158.08 CAP -59.56

DLA 3.35 RAL 299.13 RAO 6567.? VEL |I.795 PTH 2.09 VHP 3.259 OPA -23.08 RAP 327.42 ECC I.ZgJB

L-I TIME INJ LAT |NJ LONG |NJ RT A6C INJ AZNTH INJ TIME PO CST TJN INJ 2 LAT INJ Z LONG

2269.35 -21.31 46.27 149.31 109.10 2 9 16 1689.3 -18,51 36.7Z

4726.74 16.17 202.25 147.87 66.43 15 57 23 4126.7 12.84 195.15

2021.95 -22.33 26.21 148.92 110.41 3 27 42 1421.9 -19.35 18.69

4469._6 17.15 182.87 147.41 65.14 16 52 52 5869.4 13.66 175.8Z
1797.18 -25.05 7.94 147.70 .114.06 4 55 47 1191.2 -2J.59 .SO

4266.89 19.78 166.11 146.0_ 61.54 17 54 11 3666.9 15.83 159.Z2

MI0-COURSE EXECUTION ACCURAC¢ ORBIT DETERMINATION ACCURACY

SGT 526.4 56R 368.0 SG5 691.0 ST 186.5 SR 150.3 SS 1020.4
RRT -.1035 RRF .6161RTF -.0800 CRT .6795 CRS .9529 CST .4515

SGB 642.2 225 -.6007 RI3 .1378 LSA 1034.0 MSA 170.5 SSA 17.4

$61 529.0 SG2 364.2 THA |72.10 ELI 220.6 EL2 93.3 ALr 36.11

LAUNCH OATE OEC 2 1965 FLIGHT TIME 104.00 ARRIVAL OATE MAR 16 1966

HELIOCENTRIC CONIC

RL 147.48 LAL .OO
RP 108,00 LAP 2.66

RC 77.191 GL 25.78

PLANETOC_NTRI( CONIC

C3 17.657 VHL 4.200
LNCH AZNTH LN(H TJN_

90.00 1 Z7 49

80.00 14 Zl 10

100.00 2 50 54

100.00 15 40 46

110.00 4 3 B

110.00 16 43 |

DIFFERENTIAL CORRECTION5

TOE -.0520 TRA -.3940 TC3 .0379 BAU .0996

ROE -.O865 RRA -.0648 RC5 -.4206 FAU ,17600

FOE 2.8376 FRA-1.9698 FC3-8.6387 BSP 835

80E .0941 0RA .3955 BC3 .4_13 FSP -2352

OISTANCE 294.673

kOc 69.61 VL 27.931 GAL -6.37 AZL 86.23 HCA 135.12 SMA 130.J6 ECC .1726J INC 3.7722 Vl 30.Z09

LOP Z04.80 VP 37.922 GAP -1.65 AZP 92.68 TAL 213.62 TAP 348.75 RCA 107.70 APO 132.63 v2 35.089
GP -6.88 ZAL 132.35 ZAP 65.08 ETS _.67 ZA£ 163.76 ETE 303.35 ZAC 58.00 ETC 15_.92 CLP -64.89

OLA 3.72 RAL 289.04 RAO 6367.7 VEL 11.791 PTH 2.06 VHP 3.133 OPA -24.31 RAP 325.45 EC_ 1.2903
L-! TIME INJ LAT |NJ LONG INJ RT A$C JNJ AZMTH INJ TiME PC) CST TIM INJ Z LAT INJ Z LONG

2300.34 -71,55 46.99 149.24 108.82 2 6 9 1700.3 -16.79 39.41

4713.33 15.80 201.44 147.65 66.19 15 59 45 4113.3 12.45 194.37

2031.36 -22.57 26.89 148.66 JiO.J3 5 24 46 1432.4 -19.63 J9.33

445_.55 |6.78 182.09 147.18 64.90 16 55 2 5856.5 13.26 175.O1
|806.26 -25._ 8.52 147.65 115,79 4 33 15 1206.3 -ZI.B7 1.05

4_55.41 J_.41 165.43 145.78 61.29 17 55 56 3655.4 15.43 158.57

MID-COURSE (XECUTION ACCURACY ORBIT OETERMINA TION ACCURACY

$GT 541.3 SGR 376.4 SG3 747.7 ST 167.4 SR 121.0 SS 10TZ.I

RRT .0965 RRF .6830 RTF .2243 CRT .3704 CRS .9385 CST .O501

SGB 659.3 R23 .6423 RJ3 .2614 LSA 1078.2 MSA 171.4 SSA 16.5

SGJ 543.7 $62 373.0 THA 7.28 ELl 177.4 EL2 106.9 ALr 24.53

LAUNCH OATE 0EC Z 1965

HELIOCENTRIC CONIC

RL 147.49 L4L .00

RP 10b.O4 LAP 2.54

RC 79.446 GL 26.20

PLANETOCENTRIC CONZC

C3 17.556 VHL 4.190

LNCH _ZMTH LNCH TIME

90.00 1 24 35
90.00 14 24 26

100.00 Z 47 52

100.00 15 43 50

1t0.00 4 0 35
110.OO 16 47 37

FLIGHT TIME J06.00 ARRIV4L 0ATE N4R 18 1966

OISTANCE 301.103

LOL 69.61 yL 27.941 GJL -6,33 AZL 86.18 HCA 138.54 5HA 130.24 ECC .J?J65 INC 3.0200 Vl 30.209

LoP 2o8.01 vP 37.918 GAP -1.|8 AZP g2.96 TAL 215.61 TAP-351_95 RCA 107.B8 APO 152.59 VZ 35.076

GP -7.54 Z4k 152.10 ZAP 70.54 ETS 1.02 ZAE 165.17 ETE Z69.90 ZAC 56.17 ETC 155.56 CLP -70.37

0LA 4.16 RAL 189.04 RA0 6567.7 VEL 11,787 PTH 2.06 VHP 3.054 DP4 -25.63 RAP 323.31ECC I.ZBB9

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ Z LONG

2_11.62 -21.65 47.80 149.30 108.50 2 5 8 1712.8 -19.10 - 40.19

4698.69 15.39 20/L_B 147.52 65.94 15 42 45 4098,7 12.02 193.51

2044.17 -22.85 2?.66 148,92 109,82 3 21 5? 1444.E -19.94 20.07

4442.58 16.38 181.25 147.05 64.64 16 57 53 3842,6 12.85 174.26

1816.60 -25.58 9.19 147,73 113.49 4 30 52 J216,6 -22.i9 1.69

4242.91 19.00 164.69 145.64 61.03 17 58 20 3642.9 14.99 157.87

OIrFEREMTI4L C_RECTIONS
TOE .0286 TRA o.4394 TC3 -.1458 BAU .1098

ROE -.0658 RRA -.0413 RC3 -.4445 FAU .18647

FOE 3.0635 FRA-2.0905 FC3-9.1953 8SP 1042

BOE .0718 8RA .4413 BC3 .4679 FSP -2520

LAUNCH DATE OEC Z 1965

HELIOCENTRIC CONIC

RL 141.46 LAL .00
RP 108.08 LAP 2.41

RC 81.719 GL 26.67

PLAN[TOCgNTRIC CONIC
C3 17.485 VHL 4.18t

LNCH AZMTH LNCH TIM_
90,00 I ZJ |9

90,00 14 28 29

100.00 2 44 50

100.00 15 41 39

110,00 5 58 5

110,00 16 50 53

O|FFER_NTIAL C(_R_CT|ON$

TO[ .0988 TRA -.4_03

R0E -.OfZ5 R_A -.0471
rO( _,Z6J_ FRA-2,|749

80E .10_6 BRA .4925

MID-COURSE EXECUTiON ACCURACY ORBIT 0ETERM|NATIO_I ACCURAC_

5GT 615.9 SGR 387.4 SG3 797.2 ST 184,9 SR 92.3 SS IIZZ,5

RRT .3189 RRF ,7429 RTF .4963 CRT -.0_41 CRS .9107 CST -,4040

5GB 727.6 223 .5_42 R13 .5943 LSA 11_9.| MSA 172.5 $SA 15.4

SGJ 634.3 _G_ 356.5 THA 16.79 ELI 185.0 EL2 92.2 4LF 1_9.08

FLIGHT T|NE |08,00 4RRIVAL OAT£ HAR 20 196E

DISTANCE 307.505

LOL 69.61 VL 27.947 GAL -6._? AZL 86.13 HCA 141.55 SNA 130._? ECC .17081 |NC 3.8742 vJ 30.209

LOP 21|.13 YP 37.909 GAP -.72 AZP 93.04 TAL 213.49 TAP 355.04 RCA 108.02 APO 152.53 V2 35.063
GP -8.Z6 ZAL |31.74 ZAP 76,08 ETS .27 ZA£ 165.62 ETE 274.03 ZAC 54.32 ETC 154.O1 CLP -75.93

OLA 4.64 RAL 189.14 RAO 6567.7 VEL 11,784 PTH Z.OB VHP 2.961 0PA -27.00 RAP 321.06 ECC I.ZBTB
L-J TIME INJ LAT |NJ LONG JNJ RT ASC JNJ AZMTH |NJ TIME PO CST TIM JNJ 2 LAT INJ Z LONG

2327.08 -22.1_ 48.71 149.47 108.13 2 0 6 1727.1 -19.45 41.09

4_82._S 14.94 199.59 147._0 65.67 15 46 3J 4082.5 11.53 192.5T
Z057.68 -23.16 28,55 149.10 109,45 3 19 8 1457,7 -20.29 20.92

4427.18 15.93 |80.33 147.02 64._ 17 1 26 3817,2 12.35 173.57
1828.44 -25.90 9.9? 147.92 113.13 4 28 33 1219.4 -22.55 Z.42

4129.16 ]8,54 L63.88 145.60 60.76 18 1 22 3629.2 14.50 J5T.10
M|O-COURS_ _X£CUT|ON ACCURACY ORS| T 0[ TERN|NA TION ACCURACY

TC5 -.3470 BAU .136_ $GT 745.7 8GR 401,1 $63 837,4 5T 242.0 SR 62-._ SS IJ67.7

RC3 -.4682 FAU .19472 RRT .5003 RRF .7954 RTF .6846 CRT -.2423 CR$ ,640J CST -.7027
FC3-9.6416 BSP 1545 $GB 646.8 R23 .4205 RI3 ,?520 LSA 1181,4 MSA J73.2 55A 14.3

BC3 .5816 FSP -26_6 5G1 ?76.7 $62 332.6 THA JB.57 £LI 242.5 £L2 60,3 ALr 176.20

1582



JPL TM 33-99 EARTH--VENUS TRAJECTORIES _ VOL 2 1965-66

LAUNCH CATE CEC Z 2965 fLIGHT TIME 110,00 ARR}VAL OATE NAR 22 1966

HELIOCENTRIC CON}C

RL |47.48 L4L .00 LOL 69.61 VL Z7.947 GAL

RP J08.12 L4P 2.27 LOP 2J4,44 VP 37.897 GAP

RC 84.008 GL 22.39 GP -9,05 ZAL 131,28 ZAP

PLANETOCENTRIC CONIC

C] 17.427 VNL 4,175

LNCH AZNTH LNCH TIME

90.00 I I7 53

90.00 14 )3 2!

IOO.O0 2 4l 41

IO0.O0 15 52 15

IlO.O0 3 55 3Z

}I0.OO 16 ]4 §)

OIFFERENTIAL CORRECTIONS

TOE .17Z2 TRA -.5449 TC3 -.5605 BAU .|758

ROE -.0181 RRA -.0529 RE3 -.4923 FAU .ZOO90

FOE ].41)7 FRA-2.230I FC3-9.9734 BSP 2188

BOE .1732 BRA .)475 BE3 .7460 FSP -2776

01STANCE 313.978

-6.21 AZL 86.06 MCA 144.76 SMA I)0.ZB ECC .1701] INC 3,9366 Vl 30.209

-.29 A2P 93,22 TAL ZI).Z7 TAP 158,04 RC4 10B.JJ 4PO 152.44 V2 35.050

81.62 ET5 559.43 ZAE I64.89 ETE 258.14 2AC 52.5] [TC 152.26 ELP -81.51

0LA 5,19 RAL 289.32 R40 6567,7 VEL II.782 PTH 2.08 VHP 2.91] 0PA -28.41 RAP ]I8.77 ECC 1.Z866

k-I TIME IN} LAT IN} LONG IN} RT A$C IN} AZMTH [NJ TIME PO CST TIN IN} Z LAT IN} 2 LONG

2343.53 -22.47 49.82 I49.77 107.69 J 56 57 1743.5 -19.94 4Z.13

4664,57 |4.44 198.51 I47.57 65.37 15 51 6 4064.6 11.00 191.52

2073,27 -23.5J Z9.57 149.40 I09.02 3 J6 I4 1473,3 -20.69 21.90

4410.06 15.42 I79.5| J47,08 64.07 17 5 45 3810.1 11.81 172.39

1842.|4 -26.27 10.86 148,24 Jl2.7I 4 26 14 1242.1 -Z2.96 ],27

4213.96 IB.03 163.00 J45.65 60.46 18 5 7 3614.0 13o96 J56.25

MI0-COURSE EXECUTION ACCURACY ORBIT _ETERMINATION 4CCUR4CY

SGT 915.9 6GR 4|8.2 SG5 867.3 ST 326.9 SR 35.5 S] 120].6

RRT .6295 RRF .8407 RTF .7954 CRT -.0731 CR5 .$f170 CST -.8418

SG8 J006,9 R23 .35|8 RJ3 .8369 LSA 1235.5 MSA 173.0 554 13.3

5GI 957.7 SG2 3J0.8 THA J7,99 ELI 326.9 EL2 35,4 ALF 179.54

LAUNCH DATE OEC 2 1965 FLIGHT TIME I12.00 ARRIVAL OATE MAR Z4 1966

HELIOCENTRIC CONIC

RL J47.48 LAL .00

RP I08.I6 LAP 2.13

RC 86.309 GL 27.77

PLAN[TO(ENTRIC CONIC

C3 17.387 VHL 4.J70

LNCH AZMTH LNCH TIME

90.00 I 14 I0

90.00 J4 39 JO

100.00 2 38 16

I00.00 15 57 45

lIO.OO 3 52 49

IIO.OO 16 59 41

DIFFERENTIAL CORRECTIONS

TOE .2337 TRA -.6028 TC5 -.7_29 9AU .2178

ROE .0070 RRA -.0576 RE3 -.5148 FAU .20557

FOE 3.5355 ¥RA-2,2320 FC-JO.|E60 BSP 2905

802 .2338 BRA .6055 BC3 .9370 FSP -2831

0/STANCE 320.225

LOt. 69.61 VL 27.942 GAL -6.I4 AZL 85.99 HCA 147.97 SNA J30.25 ECC .16957 ZNC 4.0097 VI 30.209

LOP 217.64 VP 37.882 GAP .|4 kIP 93.40 TAL 212.96 TAP .94 RCA IO8.16 APO J52.33 v2 35.036

GP -9.93 ZAL I50.70 ZAP 87.07 ETS 358.49 ZAE I65.10 ETE 244.69 ZAC 50.89 ETC I50.13 CLP -87.0]

OLA 3.82 RAL 289.58 RkO 6567.7 VEL JI.780 PTH Z.08 VHP 2.890 OPA -29.87 RAP 316.52 ECC 1.2861

L-I TIN[ INJ LAT JNJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2562.74 -22.87 51.09 150.J9 107.I7 I 53 35 1762.7 -20.30 43.36

4644.30 J5.86 I97.30 I47,75 65.06 15 56 )4 4044.) 10.38 190.35

2091.49 -25,9! 30,78 I49.82 108.50 3 15 B I491.5 -21.16 25.06

4590.78 |4.84 178.I7 147.24 65.75 17 J0 56 3790.8 II.20 171.28

I858.I7 -26.68 II,92 I48.68 112.20 4 23 48 I238.2 -23.43 4.27

4196.86 17.46 162,0I J45,79 60.13 18 9 36 3596.9 13.35 155.30

MI0-C_RSE EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

SGT ]I|4.0 5GR 456.7 SG5 882.9 5T 429.3 SR 28.8 55 1256.5

RRT .719| RRF .8777 RTF ,8586 CRT .7731CR$ -.5038 CST -.9077

SGB I196,5 R25 ,3085 RJ5 .8845 LSA 1297.7 MSA J73.0 SSA 12.1

SGJ I160.5 SG2 291.3 THA I6.84 ELI 429.9 EL2 18.2 4LF 2.97

LAUNCH 0ATE CEC Z 1965 FLIGMT TIME 114,00 4RR}VAL C_TE MAR 26 }966

HELIOCENTRIC CONIC

RL }47.48 LAL .00 LOL 69.6I VL 27.934 GAL

RP 108,20 LAP J.97 LOP 220.85 VP 57,864 G4P

RC 88.623 GL 28.43 GP -10.93 ZAL 130.00 ZAP

PLANETOGENTRIC CONIC

C3 17.374 VHL 4.168

LNCH 4ZMTH LNCM TIME

90.00 I 9 58

90.00 14 46 3

IO0.00 2 34 26

I00.00 16 4 17

110.00 3 49 48

lIO.OO 17 5 24

OIFFERENTIAL CORRECTIONS

TOE .3408 TRA -.662I TC$-I.O0?7 BAU ,2653

ROE .O]30 RRA -.O624 Re) -.5382 FAU .2034I

FOE 3.6036 FR4-2.2049 FC-IO.J359 BSP 3662

80E ,3424 8RA .665I BE3 I.I424 FSP -2867

DISTANCE 526.544

°6.06 AZL 85,90 HCA I51,18 5NA 130.19 ECC .16911 INC 4.097Z V} 30.209

.54 AZP 91,59 TAL 2J2.57 T4P 3.74 RCA 106.17 APO 152.20 VZ ]5.023

92.38 ET5 557.39 ZAE 160.55 ETE 234.56 Z4C 49.49 ETC 148,23 ELP -92.42

GLA 6.54 RAL 289.92 RAO 6567.7 VEL IJ.TBO PTH 2.08 VHP 2.991 CP4 -31.]6 RAP ]14.40 ECC },Z859

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH ]NJ TIME PO CST TIN INJ 2 L4T INJ Z LONG

2585.50 -23.32 52.61 150,75 106.54 I 49 44 I7B5.5 -Z0.63 44.82

462I,J9 13.19 195,93 147.99 64.7I 16 3 4 4021.2 9,68 189.02

2113.09 -24.36 32.22 150.39 107.88 3 9 39 1513.1 -21.69 24.44

4568,83 14.18 176.88 147.50 63,41 I7 17 6 5768.8 10.50 170.O]

I877.2| -27.I7 I3.19 149.28 111.59 4 21 5 1277.2 -2].99 5.47

4177.67 I6.80 160,89 146.03 59.78 18 15 J 3577.5 12.66 154.2]

MI0-COURSE EXECUTION ACCURACY ORBIT CETERMINA TION ACCUR4CY

SGT |328.3 SGR 459.2 SG3 886,4 ST 5*3.8 SR 54.0 SS 1259.7

RRT .7826 RRF .9085 RTF .8963 CRT .9789 CRS -.9257 CST -,9402

SG8 1405.5 R23 .2816 RI3 .9136 LSA 1362.2 MS4 172.0 SSA !1.0

SGI 1378.2 SG2 275.5 TH4 15.78 ELl 546,] EL2 11.0 ALF 5.55

LAUNCH OATE DEC 2 ]963 FLIGHT TIME JJ6.00 4RRIVAL CATE HAR ZB ]966

HELIOCENTRIC CONIC

RL 147.48 L4L .00

RP I08.24 LAP 1.82

RC 90,946 GL 29.2I

PLANE TOCENTRIC CONIC

C3 I7,400 VHL 4.I7I OLA

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME

90.00 I _ 0 2412,99 -25.94 54.45 151.46 105.76 J 45 13

90.00 14 54 I5 4594.59 I2.4I 194.36 I48,36 64.)4 16 J0 50

100.00 2 29 54 2139.19 -24.90 33.97 151,12 107.lO 3 5 33

100.00 16 12 3 4545,43 13.40 175,40 147.86 63.03 17 24 26

IlO,O0 3 46 15 I900.25 -27.73 14.75 150.03 JIO,8) 4 I7 55

110.OO 17 I2 JJ 4155,J3 I6.03 159.62 I46.36 59.40 18 21 27

OIFFERENTIAL CORRECTIONS N|0-COURSE EXECUTION 4CCURACY

TOE .434| TRA -.7220 TC3-1.2285 BAU .)142 SGT 1551.1 $GR 484.7 SC) 875.4

ROE *0618 RRA -.0666 RC3 -.56|2 FAU .19993 RRT .8284 RRF .9332 RTF .9189

FOE 3.6459 FRA-2.1297 FC3-9.9476 BSP 4436 5G_ 1625.1 R2) .2667 RI5 .9514

BOE .4384 8RA .7250 BC3 1.3506 FSP -2858 SGI 1603,7 SC2 262.6 THA 14,92

DISTANCE 332.838

LOL 69.6I VL 27.922 GAL -5.97 AZL 85.80 HCA 154.38 SMA 130.10 ECC .16875 INC 4.204] Vl ]0.209

LOP 224.05 VP 57.842 GAP .93 AZP 95.79 TAL 212.08 TAP 6.46 RCA I08.14 4PO 152.05 v2 35,010

GP -12.10 ZAL 129.I8 ZAP 97,46 ETS 356.14 ZAE J57.53 ETE 227.39 Z4C 48.]9 ETC J45.98 CLP -97.63

7.40 RAL 290.32 RAO 6567.7 VEL 11.781 PTH 2.O8 VHP Z,9J3 0PA -32.99 RAP 312.49 ECC J.ZB64

PO CST TIN INJ 2 LAT INJ 2 LONG

18}3.0 -21.45 46.60

3994.4 8.85 187.48

J539.Z -22.32 26.}2

)743.4 9.68 168.59

J)00,2 -24.65 6.94

3555.1 11.85 155.01

ORBIT 0ETERMINATIC_I 4CCUR4C_

ST 668,1 SR 90.4 $$ 128}.6

CRT .9827 CR5 -.9846 C$T -,95B0

LSA 1418.0 NSA 171.] SS4 9.7

ELI 674,0 EL2 16.6 ALF 7.58

158)



JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL 2 1965-66,

L4UNCH CiTE CEC 2 |96§ FLIGNT TIME 118.00 ARRIv4L C4TE MAR 30 1966

HEL|OCENTRIC CONIC 01STANCE 339.106

RL ]47.48 LAL .00 LOL 69.61 VL 27.907 GAL -5,87 AZL 85.66 HCA J57.58 SPA 129.99 ECC .J6848 XNC 4.3396 V] 30.209

RP ]08.29 LAP |.65 LOP 227.25 VP ]7.8|9 GAP 1.31 AZP 94.01 TAL 211.52 TAP 9.10 RCA 108.09 APO |51.89 v2 34.992

RC 93.279 GL 30.15 GP -13.52 ?AL 128,20 ZAP 102.25 ETS ]54.66 ZAE 154.24 £TE 222.54 Z4C 47.7_ ETC ;43.56 CLP-IO2.60

PL&NETOCENTRIC CON|C

C5 17.488 VHL 4.182 0LA 8.42 4AL 290,29 4A0 6562.? VEL II.284 PTH 2.08 VHP 2.958 0PA -34.79 R4P 310.87 ECC 1.2878

LNCH 4?HTH LNCH T[NE L-I TIME |NJ L_T INJ LONG INJ RT ASC INJ AZPTH INJ TIME PO CST TIN INJ 2 LAT _NJ _ LONG

_0.00 0 58 51 2447.0] -24,45 58.28 152.37 104.75 J 39 38 1847.0 -22.J8 48.8?

90.00 ]_ 4 7 4562.69 II.46 192,50 148.85 83.93 16 20 10 3962,7 1.87 185.67

100.00 Z 24 ]6 2171.5i -25.53 36.12 152.04 106.11 3 0 28 J571.5 -23.02 ?8.23

]O0.00 16 21 23 43|3,45 12.47 J73.66 I48.3] 62.61 17 33 16 3713.4 8.70 ]66.90

110.00 3 4J 49 1928.81 -28.41 16.6_ 150.99 109.86 4 13 58 1328.8 -25.44 8.78

]JO.O0 IT Z0 J9 .4128.9l I5.1/ J_8,|4 146,BJ 58.9? ]8 29 8 3528.9 10.69 151.58

01F_[RENTIAL COR4ECTIONS MIO-COURS[ £XECUTSON_(CURAEY ORBZT CETERNINATION ACCURACY

TeE .5343 T4A -.7817 TC3-1,4385 BAU .3633 8GT J776.4 SGR 517.6 SG3 853.0 ST 801.6 $4 133.0 SS 1298.0

40E .0940 RRA -.0716 4C3 -.5876 FAU .19401 RRT .8624 RRF .9532 RTF .9336 CRT .9299 CRS -.9962 CST -.9689

roe 3.6508 FRA-2,O320 FC3-9.6046 8SP 5222 SG8 1850.2 223 .2591 RI3 .9434 LSA 152|.9 NSA 169.9 SSA 8.5

80[ .5425 84A .7850 8C3 1.5538 FSP -2786 SG1 J832.7 SG2 254.0 THA 14.]9 ELI 812.2 £L2 26._ ALF 9.24

LAUNCH OAT[ DEC Z 196] FLIGHT TIP£ J20.00 ARRIVAL CA TE APR J 1966

H[LIC_ENTRIC CONIC

RL J4T.48 LAL .00

RP 108.3] LAP 1.49

RC 95.621 GL 31.32

PLAN[T_ENTRIC CON](

C3 J?.626 VHL 4.EO4

LNCH AZMTH LNCH TIME

90.00 0 50 49

90.00 15 16 I4

100.00 2 16 _6

100.00 16 32 A9

110,OO 3 36 I

IJO.OO 17 30 13

OIFFERENTIAL CORRE(TION$

TOE .6433 TRA -.8408 TC3-I.6282 BAU .4115

40£ .1331RRA -.0723 RC3 -.8J75 FAU .18509

F06 ],6438 F4A-I.9009 FC_-9.0655 BSP 5995

80£ .6fi89 8RA .8443 8C3 1.2414 FSP -26?8

0ISTkNCE 345.349

LOL 69.61 VL 27.888 GAL -5.27 AZL 85.48 HCA 160,78 SPA 129.86 ECC .16830 INC 4.517] V! 30.209

LOP 230.44 VP 3?.?93 GAP 1.67 AZP 94.27 TAL 210,88 T_P JI.66 RCA 108.00 APO 151.TI VZ ]4.983

GP -15.34 ZAL I_?.03 ZAP 106.68 ET6 352.84 ZAE 150.74 ETE 219.50 ZAC 47.57 ETC 140.97 CLP-IOT.3?

OLA 9_69 RAL 291.30 RA0 8562,7 VEL 11,792 PTH E.08 VHP _.026 DPA -36,89 RAP 309.62 ECC 1.2909

_-I TIME IN] LAT IN] LONG IN] RT ASC IN] AZPTH IN] T_PE PO (ST TIP IN] 2 LAT IN] 2 LONG

2490.59 -25.J? 59.75 153.52 10_.42 J 32 19 1890.6 -23.07 5j,T]

4514,09 I0.30 190.27 149.49 63.48 16 31 36 3924.1 6.66 183.48

2212.86 -26.28 39.01 153.22 104.7_ 2 53 48 1612,9 -23.99 30.96

422T.05 11.32 J21.52 148.95 62.I5 17 44 6 3677.1 7.50 164.86

1965.37 -29.23 19.22 15_.22 108,52 4 8 46 1365.4 -26.42 11.11

4092.31 14.00 I56.37 |47.39 58.49 18 38 30 3497.3 9.72 149.8/

PlO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT I999,7 SGR 560.3 SG3 818.E ST 946.9 SR 184.9 SS 1315.8

RRT .8877 RRF .9687 RTF .9430 CRT .9788 CRS -.999| CST -.9759

$06 Z076.8 R23 .2567 RJ3 .9514 LSA 1622.9 NSA 168.9 59A 7.1

SGI 2061.8 SG2 250,2 THA 14.1_ ELI 964.1 £L2 37.2 ALF 10.63

L4UNCH 0ATE 0£C Z J965 FLIGHT TIME 122.00 A4RIVAL D4TE APR 3 1966

HELIOCENTRIC CONIC

RL 147.48 LAL ,00

4P |08.IT LAP l.]|

RC 97.969 GL 32.83

PLANETOCENTR|C CONIC

C3 ]8.0]? VHL 4.247

LNCH AZNTH LNCH TIME

90.00 0 ]9 4]

90.00 13 ]1 39

lO0.OO 2 6 45

100.00 16 4T 18

110.O0 3 2? _4

I10,00 17 42 38

0IFFERENTIAL CORR£CTIONS

TOE .?232 TRA -.901J T£3-1.7_66 8_U .4589

ROE .1832 RRA -.0858 R£3 -.6560 FAU .17381

F0E 3.6201 FRA-J.T592 FC3-8.3423 8SP 6769

80E .T946 8RA .9051 B(3 1.9032 FSP -2545

0ISTANCE 351.569

LOL 69.6] VL 2?,862 GAL -5.65 AZL 85.24 HC_ 16],97 SPA 129.11 £CC .16818 INC 4.7624 VI 30.Z09

LOP 2]3.6] VP 37.265 GAP 2.02 AZP 94.58 TAL 210.17 TAP 14,J5 4CA |07,89 APO t31,52 V2 34,9?0

GP -17.79 ZAL 125.62 ZkP 110.67 ETS 350.51 ZAE 146.98 ET£ 217.99 ZAC 48.13 [TC 138.10 CLP-lIJ.76

OLA _1.32 RAL 291.84 RAO 6567,7 VEL 11.808 PTH 2.09 VHP

L-I TINE INJ LAT INJ LONG INJ RT A$C |NJ AZMTH INJ

2548.94 -26.03 63.81 I55.04 I01.57 I 22 JI

4475.17 8.80 182,46 150.34 62.98 16 46 13

2268,2| o27,18 4_.88 154.76 102.94 2 44 33

4211.13 9.8A 168.96 149.28 61.63 17 57 49

2014.28 -30.24 22,67 153.64 106.76 4 1 28

4057.83 12.58 154.19 148.16 57.95 18 50 16

P[O-COURSE EXECUTION ACCuR_C_

SGT 2219.8 SGR 620.9 SG3 712.4

RRT .9067 RRF .9803 RTF .9497

SGB 2305,0 R23 .2554 RI3 .9574

501 2291.0 SG_ 253.7 THA 14,41

3.121 0PA -39.55 RAP 308.83 £CC 1,2968

TIME PO CST TIN IN] 2 LAT IN] Z LONG

1948.9 -24.17 55.63

]875.2 5.11 180.72

1665.2 -25.13 34.68

3651.1 5,98 162.30

14j4.3 -27.65 14,44

]457.$ 8.26 147,76

ORBIT 0ETERNINATION ACCURAC y

ST 1108.3 SR 250.3 SS 1332.?

CRT .9797 CRS -.9997 CST -.9811

LSA 1743.3 HSA 167.O SSA 5.8

ELl 1135.2 £L2 48.9 ALF 12.30

LAUNCH OAT£ OEC _ 1965 fLIGHT TIME 124.00 ARRIVAL 0kT£ APR 5 ]96_

HELIOCENTRIC CONIC

RL 147.48 LAL .00

RP 108.41 LAP I.IA

RC 100.323 GL 34.90

PLAN[T_ENTRI£ CONIC

C3 18.729 VHL 4.328

LNCH A_MTH LNCH T_M_

90.00 O 23 8

90,00 15 52 32

100.00 1 51 33

I00.00 I? 6 AT

IJ0.00 3 I_ 43

,lomo 17 59 ?
olrr£R£NTIAL CORRECTIONS

TOE .93Z9 TRA -.9652 TC3-I.8915 BAU .5053

ROE .E532 4RA -.0982 RE3 -.7032 FAU .15899

FOE 3._982 FRA-I.5960 FC3-7.3491 BSP 7540

60E .9672 BRA .9T02 BE3 2.0180 FSP -2354

OISTANCE 357.765

LOL 69.61 VL 27.843 GAL -5,52 AZL 84.87 HCA 167.17 SHA 129.54 £CC .16814 IN( 5.1254 VJ 30.Z09

LOP 236.82 VP 37.?36 G_P 2.36 AZP 95.00 TAL _09.40 TAP 16.56 4CA 107.76 APO 151.32 v2 34.937

GP -21.32 ZAL 123.85 ZAP I14.06 ET$ 347.32 ZA£ 142.72 ET£ 217.93 ZA( 49.74 £TC I]4.80 CLP-115.95

OLA 13.52 RAL 292.38 RAO 6562,8 VEL 11.837 PTH 2.10 VHP 3.257 0PA -43.20 RAP 308.67 ECC 1,3082

L-I TIME IN] LAT |NJ LONG INJ RT ASC IN] AZMTH IN] TIME PO CST TIP ]NJ Z L4T IN] 2 LONG

263_.45 -_?.03 69,7! 157.14 98.77 ! 7 0 20]2.4 -25.54 61.36

4409.28 6.74 183.71 151.55 62.43 17 6 1 3809.3 ].O0 177.O3

_]47._7 -25._6 48.50 |56.9J 100.17 2 30 4J J7A7,] -26,5T 40.]]

4169.69 ?.84 165:50 150,95 6J.06 18 16 17 3569.7 3.92 158.91

2083.92 -3j.50 _7,71 J_6.|I J04.0_ 3 50 27 1483.9 -29.25 19.Z?

4005,80 10,68 151.35 |4_,L_J 57.33 19 5 53 ]40].8 6.30 145.00

PIO-COUR$E EXECUTION ACCU4ACY ORBIT 0ETERMINA TION ACCURACY

$GT 24_,8 8GR 708,8 $03 71J.8 _T 1297.5 SR 340.7 s$ ]354.;

_RRT .9206 RRF .9883 RTF .9544 CRT .98J8 CRS -.999? CST -.9851

SGB _536.8 R23 .253E R13 .9621 LSA J898,9 _$4 J65,Z SSA 4.5

SGI 2522.7 $02 267.3 THA J5,17 EL] 1340,O ELI 62.7 ALF ]4,49

1584



JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL. 2, 1965-663

LAUNCH GATE CEC 2 196§ FLIGHT TIME 126.00 ARRIV4L 0ATE APR 7 1966

HELIOCENTRIC CONIC

RL 147.49 L4L .DO

RP 108.44 LAP .96

RC IOZ.68Z GL 37.97

PLAHETC_ENTRIC CONIC

C3 ZO.153 VHL 4.489

LNCH AZMTH LNCN TIME

90.00 23 51 29

90.00 16 24 2

lOO.OO 1 26 16

I00.00 17 35 52

liD.DO 2 55 29

110.00 JB 23 8

DIFFERENTIAL CORRECTIONS

TOE 1.1547 TRA-J.O458 TCS-I._OB4 BAU .5553

ROE .3699 RRA -.1ZO5 RC5 -.7587 FAU .13944

FOE 3.5515 FRA-I.4264 FC5-5.9901 8SP 8423

BOE l.ZlZ6 BRA 1.0527 Be5 2.0556 rSP -Z112

DISTANCE 363.958

LOL 69.6J VL 27.917 GAL -5,39 AZL 94.28 MCA 170.35 SNA 129.56 ECC .16S17 INC 5.7137 Vl 30.209

LOP 240.01 VP 57,705 GAP 2.69 AZP 95.64 TAL 209,56 TAP 18.91 RCA 10T.63 APO 151.11 VZ 34.945

GP -26.84 ZkL 121.46 ZAP 116.44 £TS 342.62 ZAE 137.51ETE 219.59 ZAC 55.09 ETC 150.77 CLP-IJ9.93

DLA 16.73 RAL Z92.85 RAG 6567.B VEL 1].897 PTH 2.11 VHP 3.474 DPA -48.73 RAP 509.53 ECC 1.3317

k-I TIME INJ LAT INJ LONG INJ. RT A$C INJ AZMTH |NJ TIME PO CST TIN INJ Z LAT INJ 2 LONG

2765.15 "28.05 79.28 160.32 94.08 24 37 34 2165.1 -ZT.19 70.TZ

4511.50 3.62 178.19 153,52 61.90 17 35 55 5711.5 -.16 171.56

2472.18 °29.42 57.60 160.19 95.52 2 7 28 1872.2 -28.35 48.96

4079.48 4.84 160.48 152.85 60.47 |B 45 52 5479.5 .87 155.95

2195.01 -55.O1 35.85 159.64 99,42 3 32 2 1595.0 -31.56 27.02

3951.41 7.92 147.36 150.95 56.64 J9 28 40 3531.4 3.48 141.O9

MID-COURSE EXECUTION ACCURACY ORBIT CETERMINkTION ACCURACY

SGT 2655.2 $GR 844.2 SG3 629.5 ST 1532.8 SR 475.0 SS 1372.0

RRT .9308 RRF .9931RTF .9586 CRT .9847 CR$ -.9997 CST -.9886

5GB 2786.2 R25 .2452 R15 .9669 LSA 2105.1 MS4 162.2 ssA 3.3

561 2770.5 SG2 .295.7 TH4 16,68 ELl 1602.8 EL2 79.I 4Lr 17.01

LAUNCH 04TE DEC Z 1965 FLIGHT TIME 128.00 ARRIVAL CATE APR 9 1966

HEL|(X[NTRIC CONIC

RL 147.48 LAL .00

RP 108.48 LAP .77

RC 105.O45 GL 45,09

PL4NETOCENTRIC CONIC

C5 13.708 VML 4.869

LNCH AZMTH LNCH TIME

90100 Z2 53 54

90.00 17 23 53

IOO.O0 O 34 30

100.O0 le 29 33

JJO,O0 2 1_ 39

110.00 19 5 14

DIFFERENTIAL CC_RECTXON9

TOE 1.5S25 TRA-I,1615 TC3-J,TZO4 BAU .5979

ROE .f901 RRA ".1553 RC3 -.7741 FAU .10901

FOE 3.4278 FRA-J.1885 FC3-3.9442 BSP 9272

BDE 1.6609 BRA 1.J720 8(5 1.9965 FSP -1674

OISTANCE 370.087

LOC 69.61 VL 27.789 GAL -5.24 AZL 83.10 HCA 173.54 $MA 129.16 ECC .16827 INC 6.9030 VI 30.EO9

LOP 243.20 vP 37.672 GAP 3.01 AZP 96,86 TAL 207.66 TAP 21.20 RCA 107.43 APO 150.89 v2 54.932

GP -36.50 ZAL 117.80 ZAP 116.64 ITS 335.02 ZAE 129.04 ETE 222.40 ZAC 59.95 ETC 125.42 CLP_t25.91

OLA 22._-E R_L 293.14 RAO 6568.0< VEL 12,045 PTH 2.15 VHP 3.922 DPA -58.22 RAP 512.80 ECC 1.3902

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PC C$T TIM INJ 2 L4T INJ 2 LONG

3022.49 -27.86 98.06 165.74 84.70 23 44 16 2422.5 -28.30 89.45

4132.43 -2.14 168.21 157.79 61.76 18 32 45 5552.4 -5,90 161.55

2709.69 -29.68 75.22 165.90 86.28 I 20 0 2109.7 -29,88 66.42

5920.47 -.54 151.74 156.90 60.11 19 34 54 5320.5 -4.51 145.21

2394.30 -34.J9 51,42 166.06 90.30 2 55 33 1794.3 -33.76 42,20

3808.63 5.28 140.88 154.52 55.96 20 9 43 5208.6 °1.21 154.68

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 2894.1 SGR 1043.7 SG3 498.6 ST 1880.3 SR 697.2 SS 137fl.9

RRT .9376 RRF .99fl2 RTF .9651 CRT .9884 (RS -.9996 CST -.992J

5GB 3067.2 223 .227e 215 .9726 LSA 2426.9 MSA 157.3 SSA 2.3

SGI 5047.9 $G2 343,5 THA 18.99 ELJ 2002,9 EL2 99.5 ALF 20.18

LAUNCH 0ATE DEC 2 1965 FLIGHT TIME 150.00 ARR|V4L 04Y[ APR 11 1966

HELIOCENTRrC CONIC

RL 147,48 LAL .00

RP 1D8.52 LAP .59

RC 107.406 GL 55.15

PLANETOCENTRIC CONJC

C3 38.553 VHL 6.209

LNCH AZNTH LNCM TIME

73.64 J8 2 4

106.36 22 15 16

T3.64 18 2 4

106.36 22 15 16

110.00 0 6 19

liD.DO 21 14 7

OIFFERENTIAL CORRECTIONS

TOE 2.6623 TRA-1.4624 TC3-I.OBIT BAU .6195

ROE 1.O444 RRA -.J809 RC3 -.5238 FAU ,05415

FOE 2.8076 FRA -.8142 FC3-1.2160 9SP 10609

BOE 2.8598 BRA 1.4736 BC3 1.2019 FSP -931

DISTANCE 376.207

LOL 69.61 VL 27.759 GAL -5.O9 AZL 79.65 NCA 176.71 SN4 128,95 [CC .16841 INCI0.3524 Vl 30.209

LOP 246.38 VP 57.639 GAP 3.32 AZP 100.54 TAL 206.70 TAP 23.4J RC4 107.23 APO J50.ET VZ 34.920

GP -56.03 Z4L 110.69 ZAP 110.85 ET5 520.69 ZAE 112.69 ETE 225.94 ZAC 75.0Z ETC 116.63 CLP-129.36

OLA 32.36 RAL 295.08 RA0 6568.5 VEL 12,646 PTH 2,50 VHP 5.517 0P4 -76.65 R4P 331.85 £CC 1.6345

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PC CST TIN INJ 2 LAT INJ Z LONG

4104.29 -17.43 174.36 173.59 62.29 19 10 28 3504.3 -Z1.00 167,19

3295.86 -17.42 114.26 173.39 62.29 23 10 10 2693.9 -20.99 IO7.10

4104.29 -17.43 174.36 173.39 62,29 19 10 Z$ 3504.5 -2J.00 167.19

3293.86 -17.42 114.26 J73.39 62.29 25 10 10 2693,9 -20.99 107.10

2965.14 -26.17 93.23 177.83 67.19 0 55 42 2365.1 -29.02 85.21

3485.00 -}.09 123.79 168,37 56_0 22 12 10 2853.0 -13.58 117.32

NI0-COURSE EXECUTiON ACCURACY ORBIT DETERMINATION ACCURACY

$GT 3223.7 $GR 1179.4 SG5 270._ ST 2503.3 $R 965.7 SS 1241.6

RRT .9356 RRF .9908 RTF .9733 CRT .99J4 CRS -.999! CST -.9960

5GB 5432.6 R23 .1977 R13 .9816 LSA 2953.0 MSA 143.9 $54 1.5

SGI 3410.0 $62 393.6 THA 19.16 ELI 2680.5 EL2 118.1 ALF 20.97

LAUNCH DATE DEC 2 J965 FLIGHT TIME 132.00 ARRIVAL DATE 4PR 13 J966

HELIOCENTRIC CONIC

RL 147.48 LAL .OO

RP 10_.56 LAP .40

RC 109.770 GL 45.71

PLAN(TOCENTRIC CONIC

C31465.T20 VHL 38.285

LNCH AZMTH LMCH TIME

72.96 19 40 22

107.04 0 6 20

72.96 19 40 22

107.04 0 6 20

110.00 1 41 22

|IO.OO 23 4 29

OISTANCE 38J.999

LCX. 69.61 VL 27.727 GAL -4.86 AZL 7.Z7 HCA 179.59 $NA 129.73 ECC .16909 INC92.6053 Vl 30.209

LOP 249.56 VP 37.605 GAP 3.53 AZP 172.73 TAL 205.45 TAP 25.02 RCA 107.09 APO 150.57 V2 34,909

GP -52.82 ZAL 93.12 ZAP 92.61 ITS 183.67 ZAE 49.47 ETE 100.14 ZAC 108.24 ETC 359.87 CLP 94.32

DLA 32.68 RAL 318.83 RAO 6573,2 VEL 39.837 PTH 3.56 VHP 46.295 OPA -58.74

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTM INJ TIME PO CST TIM

4638.56 .76 204.12 230.03 57.33 20 57 40 4038.6

5800.73 .79 J41.92 230,02 57,33 1 9 40 5200.7

4638.56 .76 204.12 230.05 57.33 20 57 40 4039.6

3800.73 .78 |41.92 230.02 57.33 1 9 40 5200.?

3507,94 -B.16 125.J2 235.82 56.69 2 39 50 2907.9

3979.34 9.71 149.92 224.25 57.06 24 IO 49 3379.3

OZFF[RENTIAL CORRECTIONS

T02-4.7550 TRA 2.3|84 TO3 -.0984 0AU 4.8091

R0-16.8485 RRA-J.7490 RC3 -.2248 FAU-.07987

FOE 3.5492 FRA .4577 FC3 .0472 BSP 15527

B0217.5066 8RA 2.904J 8C3 .2454 FSP 249

MI0-COURSE EXECUTION ACCURACY

$GT JJIS.4 $GR 3069.9 $63 55,9

RRT .b657 RRF -.9997 RTF -.8538

$GB 3265.3 R23 -.0767 RJ3 -.9970

SGI 3221.7 SG2 5_i.e 7HA 72.03

RAP J43.29 [CC25.1220

INJ 2 L4T INJ 2 LONG

-5.56 197,80

-5.54 135.60

-3,56 197.90

-3,54 155,60

-J2.48 119.69

5.30 143,60

ORBIT DETERMINATION ACCURACY

ST 722.6 SR 2525.7 SS 2127.2

CRT .9792 ORS J.O000 CST .9763

L$A 5375.5 MSA 150.1 SSA .8

ELJ 2621._ _LZ 144.5 4Lr 74.30

15_5



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 2, 1965-66_

LAUNCH CATC _£C Z |965

HELIOCENTRIC CON;C

RL 147.48 LAL .00

RP J08,59 LAP .22

RC 1J2.133 GL -29.53

PLANETOEENTRIC CONIC

C3 |4.9|3 VHL 3°862

LNCN JZNTH LNCH TIH£

49.32 5 31 19

J30.68 |3 38 58

49.32 5 31 19

J30.SB 13 38 3B

49.32 5 31 19

J30.68 I3 38 58

FLIGHT TIME ]34.00 ARRIVAL _ATE APR 13 1966

DISTANCE 388.464

LOL 69.61 VL 27.694 GAL -4.77 AZL 93.93 HCJ J83.13 SHA 128.90 £CC .I6905 [NC 3.9515 Vl 30.209

LOP 2_2,73 VP 37.970 GAP 3.93 AZP 86.09 TAL 204.69 TAP 27.82 RCA I06.78 APe |50.23 V2 34.897

GP 59.91 ZAL 121.76 ZAP 114.09 ETS 36.28 ZAE 118.21 ETE 134.68 ZAC 47.77 ETC 2Z2.98 CLP-|36.|4

OLA -48.12 RAL 314.27 RA0 6967.6 VEL 11.679 PTH 2.09 VMP 9.80? DPA 3J.94 RAP 290.72 ECC 1.Z453

L-I TIME INJ LAT |NJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT |NJ Z LONG

1365.41 34.60 25.81 J86.04 J25.80 5 57 24 965.4 39.00 17,88

3371.83 34.6! 247.68 186.05 125.79 19 8 29 4771.9 39.01 139.74

1965.4I 54.60 Z9:81 186,04 129.80 9 97 24 965,4 _z).OO 17.88

9371,89 34,6/ 247,68 186,09 129,79 |9 8 29 477/.9 39.01 239.74

1569,4I 34,60 29,81 186,04 125,80 9 f17 24 969,4 39,00 17,88

9371.89 34.6! 247.68 !86.09 125.79 15 8 29 477!.9 39.01 139.74

eIFFERCNTIAL CORRECTIONS

TDE-1.3081 TRA -.2239 TC3-3.260A 8AU .7383

Re[ .9788 RRA -.I!30 R(3 J.7944 FAU .09673

F01-I.0758 FRA .1979 FC3-3,2929 BSP J1042

8cE 1.4305 gRA .2514 BC3 3.7023 FSP -842

LAUNCH OAT[ 0EC 2 1969

HELIO<:ENTRIC CONIC

RL 147.48 LAL .00

RP IO8.63 LAP .03

RC 114.493 GL -2,13

PLAN[TC_ENTR[C CONIC

C3 10.745 VHL 3.278

LNCH AZMTH LNCH TINt

90.00 6 JO 51

90.00 11 94 0

JO0.O0 7 |7 21

JO0.O0 13 30 11

110.00 7 3A 27

110.00 13 9 33

OIFFCRENTZAL CORRECTION5

TOE -.2298 TRA -.3788 TC3-4.8892 8AU .7437

ROE .09JI RRA .O18! RC3 J.7991 FAU .09809

FOE -.1087 FRA -.08J8 FC3-7.9036 BSP !J203

BeE .Z393 8RA .9788 8C3 9.I772 FSP -1473

HID-COURSE EXECUTION ACCURACY ORBIT CETERHINATION ACCURACY

SGT 3218.0 SGR !624.5 SG3 26J.2 ST I947.9 SR 863.1 SS 803.4

RRT -.9473 RRF -,9991RTF ,9989 CRT -.9863 CRS ,9997 CST -,9898

SG8 3804.8 R23 .22!9 RI3 -.9790 LSA 2271.6 HSA 156.7 55A J.I
=

SGJ 3574._ 5G2 468.4 THA J53.96 ELI 2126.5 EL2 130.4 ALF 156.30

FLXGHT TII41_ 136,00 ARRrVAL 0ATE APR J7 1966

DISTANCE 394.529

LOt. 89.6| VL 27,660 GJL -4.39 AZL 90.25 HCA !86.30 SMA 128.26 ECC .!6941 INC .2902 vl 30.209

LOP 293.9! VP 37.534 GAP 4,21 AZP 89.75 TAL 203.98 TAP 29.88 RCA 106.34 APe 149.99 V2 34,886

GP 33.78 ZAL 126.34 ZAP I26.72 ETa 27,05 ZAE I31.96 ETE I47.Z8 ZAC 36.82 ETC 200.71 CLP-136.00

OLA -21.90 RAL 306.07 RA0 6367.4 VEL 1!.495 PTH 2.00 VHP 4.281 0PA I0.86 RAP 296,.97 ECC 1.1766

L-J TIM_ IN! LAT IN! LONG IN! RT ASC |NJ AZMTH IN! TIME PO CST TIN IN! _'LAT IN! 2 LONG

I333.1A 7.09 350.53 !_9.70 117.49 6 33 4 733.1 10,72 345.73

3463.86 28.25 252.23 164.67 87.9J 13 25 4 4863.9 27.66 243.6/

I1!8.33 9.87 334.09 159.04 I!9.36 7 35 59 918.5 9.74 327.44

3133.70 29.64 229.32 164.59 85.92 14 56 5 4553.7 28.76 220.63

1001.29 2.92 323.46 137.21 124,07 8 11 9 402.2 7.38 317.20

4842,73 33.07 205.24 164.12 80.83 16 30 17 4242.8 31.49 196.39

MIO-COURSE _XECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

aGT 3396.I SGR 1J56.8 aG3 448.2 ST 328.0 SR 96.0 SS 91.4

RRT -,9514 RRF -,999I RTF ,9921 CRT -.8129 CRS ,9404 CST -.806l

aG8 3587,7 R23 .27J3 RI3 _.96J6 LSA 337.1 HSA 72.8 SSA ?Z.8

S¢J 357!.7 aG2 338.7 THA 161.87 ELI 331.8 EL2 95.3 ALF J7J.47

LAUNCH OATC OEC Z 1963 FLIGHT TIME 138,00 ARRIVAL OAT_ 4PR 19 J966

HELIOCENTR|C CONIC O|aTANCE.400,576

RL |47,48 LAL .DO LOL 69.6! VL 27.624 G_L -4,40 AZL 89.03 HCA |69.4? SM* 128,02 ECC .|6986 INC .9732 vJ 30.Z09

RP 108.66 LAP -,16 LOP 259,08 VP 37.498 GAP 4.49 AZP 90.96 TAL 202.44 TAP 31,9! RCA 106.28 APe 149.77 V2 34.875

RC ||6.892 GL 8,21 GP 23.20 ZAL 124,30 ZAP 133.06 ETS 21.04 ZAE I35.24 ETE 137.24 ZAC 34,89 [TC 16_.89 (LP-J3?.9B

PLANETOCENTRIC CON[C

C3 10.763 VHL 3.281 0LA -11.07 RAL 309,29 RA0 6567.4 V[L 11.496 PTH 2.00 VHP 4.022 0PA .60 RAP 299.76 ECC 1.1771

LNCH AZNTH LNCH T!NE L-I TIME IN! LAT INJ LONG INJ RT A$C IN! AZMTH IN! TZNE PO C$T TIM IN! 2 LAT !NJ Z LONG

90.00 4 25 2 1726.26 -3.51 12.55 156.84 117.82 4 93 49 1126.3 -1.74 5.90

90.00 13 33 17 g071,44 2A.I0 224.38 160.08 74.67 14 57 49 4471.4 21.76 216.49

]00.00 3 40 50 |48|.79 -6.36 354.!0 Jf16.36 119.26 6 3 31 881.7 -2.44 347.53

JO0.O0 13 O 1! 479!.19 29,06 203.47 159,76 73.14 16 20 2 4191.2 22.91 193,60

JlO.O0 6 36 29 l_O7.43 -8.67 339.47 !94.96 123.20 6 58 |7 707,4 -4.24 333.18

JlO.OO 16 2! l 4938.27 27.99 183.29 1fi8.8! 68.97 |7 36 39 3938.3 24.48 175.30

0|FFERENT[AL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

TOE .1988 TRA -.6741 1C3-5.0619 BAU .?_lJ aGT 3542.2 SGR 838.4 aG3 902.9 aT 465.1 8R 66.8 85 326.8

RDE -.0331RRA ,0!77 RC3 1,2734 FAU ,10870 RRT -,9529 RRF -.9963 RTF ,9516 CRT -,7360 CRa ,9775 CaT -.6840

FOE .9277 FRA -.1377 FC3-8.7430 8aP 1!333 aG8 3640,1 R23 .2803 R13 -.9961 LSA 931.9 NSA 2J2.1 SaA 12.3

801 .J626 BRA ,6743 8C3 9.2196 FSP -!642 SGI 3631.6 $G2 247.9 THA 167.23 ELI 467.7 EL2 4fl._ ALF J73.9!

LAUNCH 0ATE OEC 2 I963 FLIGHT TIME 140,00 ARRIVAL 0ATE APR 2| 1966

HELIC_ENTRIC CONIC 0ISTANCE 406.61!

RL 147,48 LAL .00 LOt. 69.61 VL 27.387 GAL -4._0 AZL 88.4i HCA 192.65 aNA 127.77 ECC .17039 INC 1,9887 vl 30.209

RP |08.69 LAP -.39 LOP 262,25 VP 37.462 GAP 4.76 AZP 91,55 TAL 20J,25 TAP 33.90 RCA I04_.00 APe 149.94 V2 34.865

RC |19.Z06 GL 13.32 GP 17.3| 2AL 121.91 ZAP 137.10 ETa 17.14 ZAE 135.99 ETE J63.59 ZAC 39.45 ETC I77.20 CLP-!40.1!

PLAN[TC_ENTR!C CONIC

C3 10.967 VHL 3,332 DLA -5.88 RAL _09.76 RAO 6967.4 V_L |J.503 PTH 2.00 VHP 3,999 0PA -9.04 RAP 301..74 ECC 1.|805

LNCH AZMTH LNCH TIN( L-I TIHE INJ LAT INJ LONG |NJ RT Aac /NJ A2MTH _NJ TIME PO CaT TIM INJ 2 LAT !NJ 2 LONG

90.00 3 A4 39 !903.70 -11.02 22.68 157.58 1!6.2_ 4 !6 23 1303.7 -7.40 13.87

90.D0 |4 IT 47 490|.87 20.59 2J3.!8 |59.33 70.12 15 39 29 4301.1 17,70 205.70

100,00 5 3 |9 1649,97 -11,85 3,59 |57,|5 117,64 3 30 49 !050,0 -8,O6 396.83

]00.00 J9 Z! 49 4630,64 21,47 192,89 158,97 68,69 16 39 0 4030,6 lB,3B 183,46

110.00 6 fl 2A !453,58 -!4,06 347.94 Ifl5.86 !2!.48 6 29 40 835.6 -9,8J 34J.O4

JlO.O0 16 36 13 4]97.79 23,82 J74.J2 J57.88 64,72 J8 9 31 3797.8 20.2J 166,83

DIFFERENTIAL CORRECTIONS NID-COUR_E EXECUTION ACCURACY ORBIT 0ETERHINATION ACCUR4CY

TOE .3723 TRA -,7J37 TC3-5.!715 8AU .77J8 SGT 3699.6 aGR 653.1 $G3 5!0.1 aT 79J,0 aR 74.8 SS 5J3.3

ROE -.041_ RRA .0!35 RC3 .9825 FAU .10926 RRT -.9308 RRF -,9B99 RTF .9918 CRT -.9069 CRS .9877 CST -.8B89

FOE .8_Z0 FRA -.!Z6Z rC3-B.6246 BSP 1!774 SGB 3757.! R23 .2655 R!3 -.9542 LaA 890.5 MSA 199.9 SSA JO.?

801 .3746 8RA .7J38 BC3 S.2640 rap -J683 SGI 3791.8 aG2 200.1 THA J70,42 ELI 754.| EL2 31.3 4LF J74.83

1986



JPL TM 33-99 EARTH--VENUS TRAJECTORIES ( VOL 2 1965-66

LAUNC_ CAT[ DEE Z ]965 FLIGHT TIN[ 142.00 ARRIVAL 0&TE APR 23 1966

HELIOCENTRIC CON|C 0I$TANCE 4|Z,630

RL 147.43 LAL .00 LOL 69.61 VL Z7,§50 GAL -3.99 AZL 86.04 MCA 195.BZ SMA J27.5Z ECC .17100 [NC 1.9600 ¥1 30.209

Re 109.72 LaP -.53 LOP 265.42 VP 37.425 GAP 5.03 AZP 91.69 TAL 200.03 TAP 55.86 RCA 105.71 APO 149.32 VZ 31.856

RC |Z1.§§7 GL |6.3? GP 13.63 ZaL 119.63 ZAP 140.15 ETS 14.52 ZAE 135.69 ETE 167.65 Z4C 36,7J ETC 172.02 CLP-J4Z.IB

PLANETOCENTRIC Cq_NIC

¢3 11.116 VNL 3.334 0LA -Z.2B R_L 306.79 RAO 6567.4 VEL 11.511 PTM 2.0! VHP 4.050 0PA -8.47 RAP 303.46 [CO 1.]629

LNCH &ZNTN LNCM TIME L-| TIME |NJ LAT |NJ LONG |NJ RT ASC IN] AZMTM IN] TIN[ PO C$T TIM IN] Z LA T IN] Z LONG

90.00 3 23 10 2012.89 -14.22 29.10 159.07 114.75 3 56 43 1412.9 -10.16 22.]3

90.00 14 47 27 4798.04 |B.Ofl 206.64 159.76 67.61 16 7 25 4198.O 14.89 199.39

]00,00 4 43 27 1753.92 -15.06 9.64 |58.66 116.13 5 J2 41 J153.9 -11,42 2,74

]00.00 16 9 51 4532.23 18,91 J66.71 J59.40 66.41 17 25 23 3932.2 15.56 179.52

]10.O0 3 49 16 1547.90 -17,Z9 35Z.77 |57.4Z 119.96 6 15 4 947.9 -13.18 346.07

II0.00 17 20 32 4311.03 2I.I9 |68.76 J58.24 62,53 18 32 23 3711.0 17.34 161.74

CJFFERENTIAL CC_RECTION$ MID-COURSE EXECUTION ACCURACY ORBIT 0[TERM]NATION AECURAEY

TOE .3198 TRA -.7248 TC3-5.2931 BAU .7958 SGT 3848.3 SGR 542.1 SG3 500.0 9T 974.2 SR 56.0 $$ 619.3

ROE -.O3lI RR4 .OO68 RE3 .8088 FAU .10611 RRT -.9424 RRF -.9779 RTF .9517 CRT -.9316 CRS .9793 C$T -.93JB

FOE 1.O25] FRA -.0796 FC3-9._34 BSP 12257 $G8 3886.3 R23 .2364 R13 -.9532 LSA 1139.5 N$4 192.8 $$A 10.9

BEE .5208 BRA .7248 BE3 5.3545 FSP -1665 SG! 3882.2 SG2 I79.7 THA 172.42 ELl 975.6 EL2 20.3 4LF 176.93

LAUNCH 04TE DEC Z 1965 FLIGHT TIME J44,00 ARRIVAL CATE APR 25 1966

HELfOCENTR;( CONIC

RL 147.46 LAL .00

RP I06.73 LAP -.72

RE 123.903 GL IB.43

PLANETC_ENTRIC CONIC

C3 1|.207 VHL 3.348

LNCH AZMTH LNCH T;ME

90.00 3 10 7

90.00 15 10 58

IO0.O0 4 3l 33

100.00 16 32 I3

]lO.O0 5 40 0

I]O.OO I7 40 16

OIFYER[NT[AL CORRECTIONS

TOE .6772 TRA -.6767 TC3-5.2884 8AU .7987

ROE -.O241 RR_ -.0079 RE3 .6726 FAU .09682

FOE |.Z|52 FR4 .O837 FC3-7.4795 BSP ||756

BOE .6776 BRA ..6768 8C3 5.33]1 FSP -14|6

OISTJNC[ 4j8.637

LOt. 69.6| VL 27.51! GAL -3.77 AZL 87.79 HCA J98.99 SMA I27.26 ECC .17166 IN( 2.2093 V] 30.209

LOP 268.59 VP 37.388 GAP 5.29 AZP 92.09 TAL 198.77 TAP 37.77 REA 105.41 APO 149.11 V2 34.846

OP I1.|4 ZAL J17,42 ZAP 142.68 ET$ 12.68 ZAE 135.13 ETE 170.34 ?AC 38.19 ETC 168.80 (LP-144.15

0LA .19 RAL 308,10 RAO 6367,4 VEL |I.315 PTH 2.01 VHP 4.132 OPA -10.69 RAP 305.10 ECC J.1_44

L-I TIME IN] LAT IN] LONG IN] RT ASE IN] AZNTH IN] TIME PO C$T TIN IN] 2 LAT |NJ 2 LONG

2091.01 -16.39 _3.81 160.83 113.42 3 44 58 1491.0 -13.08 26.69

472_.28 16,07 202.04 |60,?_ 66.37 16 29 4J 4123.3 12.74 I94.95

1628.34 -|7._4 14.09 160.44 JI4.B| 5 2 J J228.3 -J3.75 7.04

4461.I8 16.92 |82.37 !60.38 64.98 17 46 34 3861.2 J3.4! 175.34

1614.09 -19.fl0 356.63 159.24 J18.6fl 6 6 54 10J4.! -13.52 349.77

4248.19 !9.J7 165.00 159.17 61.14 18 51 4 3648.2 15,17 15P.]6

HIO-COURS[ EXECUTiON ACCURACY ORBIT DETERMINATION ACCURACY

SGT 390J.6 SGR 452.4 SG3 468,7 ST 1214.6 SR 43.6 S$ 744.6

RRT -.92!6 RRF -.9547 RTF .9439 CRT -.9036 £R5 .9678 C$T -.95J9

5G8 3927.7 R2_ .2J39 RI3 -.9449 LSA 1411.7 MSA J96.7 $SA 10.7

SGI 3923.8 SG2 174.6 7HA 173.89 ELI 1215.3 EL2 ]8.? AIr 179.14

LAUNCH OAT[ DEC 2 1965 FLIGHT TIME |46.00 ARRIVJL 0ATE APR 27 J966

HELIOCENTRIC CONIC 0ISTANC( 424.621

RL 147.48 L&L ,00 LOL 69.61 VL 27.472 GAL -3.55 AZL 87.61MCA 202.17 SMA 127.00 [CO .17247 INC 2.3893 Vl 30.209

Rp 108.78 LAP -.90 LOP 27].76 VP 37,351 GAP 5.55 AZP 92.2| TAL J97.49 TAP 39.65 RCA 105.10 APO ]48.90 V2 34,839

RC 126.245 GL 19,91 GP 9.36 ZAL 115.24 ZAP 144.9| ETS |1,34 ZAE 134.46 ETE 172.20 ZAC 39.76 ET( 166.74 CLP-146.O2

PL4NETOCENTRIC CONIC

C3 ]J,264 VHL 3.356 0LA 2.14 RAL 309.39 RAO 6567.4 VEL |1,317 PTH 2,0| VMP 4.230 DPA -12.19 RAP 306.74 ECC 1.J8§4

LNCH AZMTH LNCM TIME L-I TIME INJ LAT |NJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 3 1 37 2152.43 -18.01 37.58 162.74 I!2.22 3 37 29 1552.4 -J4.84 30.34

90.00 |5 31 21 4663.94 14.42 198.47 162,O6 65.36 16 49 4 4063.9 10.96 191.49

100.00 4 23 57 1886.83 -18.87 17.67 |62.33 113.62 4 55 24 1296.9 -15.52 10.49

100.00 16 51 41 4404,76 15.26 179,00 16|.65 63o96 18 5 6 3804.8 11.64 J72.08

]10.OO 5 34 29 1666.10 -21.16 339,75 /61.19 117.49 6 2 15 IO66,! -17.31 352.73

]lO.O0 17 fi? 39 4198.28 17.51 162.09 160.41 60.16 19 7 37 3598.3 13.40 155.38

DIFFERENTIAL CORRECTIONS HID-COURSE EXECUTiON ACCURACY ORBIT 0ETERMrNA TION ACCURAE_

TOE .7527 TR4 -.67_7 TC3-3.5|24 BAU .8353 $G7 4084.9 SGR 4|3,7 5G3 458.7 ST 1333.9 SR 16.0 $$ 755.3

ROE -.O030 RRA -.O102 RE3 .6J86 FAU .09479 RRT -.8994 RRF -.9293 RTF .948! CRT -.4922 CRS .5943 C$T -.9592

FOE 1.2071 FRA .0919 FC$-7.2858 BSP 12780 SGB 4106.0 R23 .1715 R13 -.9498 LSA 1523.1 NSA ]87.4 SSA 12.1

BOE .7fl27 BRA .6787 BE3 fl_5470 FSP -J49J SG! 4102.0 $G2 181.0 THA 174.76 ELI 1335.8 EL2 13.9 4Lr J79.66

LAUNCH O4TE OEC 2 1965 FLIGHT TIME 148.00 ARRIVAL OAT[ 4PR 29 1966

HEL|O(ENTR|C CONIC

RL 147.48 LAL ,OO

RP IO8.80 LAP -1.O8

RC 128.581 GL 21.03

PLANE T(XENTRIC CON|C

C3 11.299 VHL 3.361

LNCM AZMTH LNCH TIME

9O,OO 2 53 33

90.00 J3 50 II

100.00 4 18 59

]00.00 l? 9 43

]10.00 5 3I 18

]10.00 IB 13 36

0ISTANCE 430.59I

LOL 69.61 VL 27.433 GAL -3,3! AZL 87.47 HCA 205.34 $MA 126.74 ECC .17333 INE 2.5262 V] 30.209

LOP 274.92 VP 37.313 GAP 3.80 AZP 92.28 TAL 196.J6 TAP 41.50 RCA |04.77 4PO 148.70 V2 34.830

GP 8.02 ZAL 113.05 ZAP |46.9! ET$ 10.34 ZAE 133.80 ETE I73.33 ZAC 41.39 ETC 163.4] CLP-147.79

OLA 3.79 RAL 311.23 RA0 6567.4 V£L J1,319 PTH 2.01 VHP 4.337 OPA -J3.20

L-Z TIN[ IN] LAT IN] LONG IN] RT ASC IN] AZMTM |NJ TIME PO C$T TIM

2204.35 -19.32 40,83 |64.76 l||.JI 3 32 37 1604.3

4613.33 12.96 195.47 163.57 64.60 17 7 4 4013.3

1936.26 -20.|9 20.75 164.39 112.32 4 51 I6 1336.3

4356.64 13.8l 176.1_ I63.13 63.22 18 22 22 3736.6

1709.93 -22.32 2,43 163.26 116,43 3 59 48 ]II0.0

4153.7_ ]6,O3 139.65 J6|.89 59.40 19 23 J2 3555.7

OZFFERENTIAL CORRECTIONS

TOE .e4ZS TRA -.6452 TC3-5,6332 BAU .8366

ROE ,009] RR4 -.017! RE3 .5707 FAU .08985

FOE J.2314 YRA ,1617 FC3-6.9842 BSP 13206

BOE .e42e BR4 .6454 Be3 3.6839 FSP -1438

NI0-COUR$E EXECUTION ACCURACY

SGT 421!.0 SGR 385.J SG3 439.7

RR7 -,6659 RRF -.8936 RTF .94?3

SGB 4226.6 R23 .1427 R!3 -.9480

$GI 4224,2 $G2 J92.0 TH4 175.46

R4P 308.4] £CC 1.1860

INJ 2 LAT IN] 2 LONG

-J6.26 33.48

9.44 |86.57

-16.96 ]3.44

]0.10 169.34

-JB.?$ 353.29

11.87 ]53.04

ORBIT 0ETERMgNATION ACCUR4Cv

ST 1478.3 SR 2J.2 SS 769,9

CRT .?604 CRS -.6761 CST -.9650

LS4 1665.F NSA ]83.6 S$J 12.9

ELI 147_.5 EL2 J3,8 ALF ,62

1587



JPL TM 33-99 EARTH--VENUS TRAJECTORIES c VOL 2 1965-66

LAUNCH 0ATE GEE Z 1965

HELIOCENTRIC CONIC

RL J47,48 L4L .OD

RP 108.82 L4P -I.16

RC 130.911 GL 21.94

PL4NE TO_[NTR|E CONIC

C3 ]1.327 VHL 3.366

LNCH AZNTH LNCH T|HE

90.00 2 5J 58
90,00 16 B 13

100.00 4 15 47

IO0.00 J7 27 6

110,00 5 29 41

110.00 le 29 40

FLIGHT TIME 150.00 ARRIV4L CAT[ M4Y ] 1966

GISTANC£ 436,546

LOL 69.61 VL 27.393 G4L -3,07 AZL 87.37 HCA 206.50 SNA 126.47 EC( .17a32

LOP 278,09 VP 37.178 GAP 6.06 AZP 92.32 TAL 294.81 TAP 43.32 RE* J04.42

GP 7,00 ?AL 110,83 Z*P 148,75 [TS 9.59 ZAE 133.18 ETE 174,50 Z4C 43.06

INC 2.6346 Vl 30.?09

4PO 148.52 V? 34.822

ETC 164.55 CLP-149.47

OLA 5.24 RAL 3|3.00 RAG 6567.4 VEL 1J,520 PTM Z.01 VHP 4.45J GPA -13.89 RAP 3J0.13 [CO 1.1864

L-i TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TiM INJ 2 LAT INJ Z LONG

2250.48 -20.42 43.77 166,91 |10.05 3 29 28 1650.5 -17,51 36.3J

4568.22 |1.63 J92.83 165.26 64.00 11 24 22 3988.2 B.0a J85,99

1980.14 -21.31 23.53 J66.55 111.47 4 48 47 1380.1 -18.21 16.11

4313.79 12.48 173.68 164,83 62.61 18 38 59 3713.8 8.71 J66.9Z

1748.83 -23.67 4,86 165,44 1J5,41 5 58 50 1148.8 -20.O6 357.58

4117,87 14.72 1fl1,52 163.53 58.80 J9 38 18 3517.9 10.48 150.98

DIFFERENTZAL CORRECT|ONS

TDE .9268 TRA -.6017 TC3-5.7935 BAU .8811

ROE .0222 RRA -.0242 Re3 .5365 rAU ,08492

rOE 1.2411 FRA .2318 FC3-6.4903 BSP 13620

802 .9271 BRA .6022 8C3 5.8|83 FSP -J382

LAUNCH OATE OE( 2 1965

HELIOCENTRIC CONIC

RL 147.48 LAL -DO

RP J08.83 LAP -|.43

RC 133.238 GL 22.65

PLANE TOCENTR|C CONIC

C_ 11.338 VHL 3.370

LN(H AZMTH LNCM T_M_

90.00 Z 49 20

90.00 16 25 54

|00.00 4 J3 49

100.00 I7 44 7

110,O0 5 29 13

110,00 18 45 J2

OIYFERENTIAL C_RECTION5

TOE l.OOtN3 TRA -.5469 TC3-_.921! 8AU .902_

ROE .0344 RRA -.0316 R(3 .5112 FAU .080|4

FOE 1,2429 FRA .3024 FC3-6,1084 88P 13982

BOE 1.0096 8RA ,5478 8C3 5,9432 FSP -I323

MID-COURSE EXECUTION ACCURAC_ _SIT 0ETERMINATION ACC_RAC_

SOT 4330.8 SGR 365,_ 5G3 420.7 ST 1611.9 SR 41.2 SS 813.3

RRT -.8252 RRF -.85J0 RTF .9467 CRT .9358 CRS -,8803 CST -.969Z

SGB 4346.1 R23 .1203 R13 -.9471 LSA 1797.8 NSA 180.3 SSA 13.8

$G1 4341.3 SG2 205.9 THA J76.01 Eul 1612.4 EL2 14,5 4LF 1.37

FLIGHT TIME 152,00 ARRIVAL GATE HA_ 3 1966

DISTANCE 442.485

LO_ 69.81 VL 27.352 GAL -2.81 AZL 87.28 HCA 211.67 SMA 126,20 ECC .17540

LOP 281.2_ VP 37.242 GAP 6.31 kZP 92.32 TAL 193.43 TAP 45.10 RCA 104.07

GP 6.18 ZAL 108.56 ZAP 150.46 ITS 9.02 ZAE 132.60 ETE 175,24 ZAC 44.78

INC 2.7226 V! 30.209

APO 148.34 V2 34.816

ETC 164.01 CLP-151.O5

DLA 6.37 RAL 3J4.89 RAO 6567.4 VEL 11.522 PTH 2,01 VHP 4.569 OPA -J4.32 RAP 311.89 ECC 1.J869

L-J TIM_ |NJ LAT INJ LONG INJ RT A$C INJ AZMTH ZNJ TIME PO C$T TIM INJ 2 LAT JNJ 2 LONG

2223.07 -21.39 46.52 169.18 I09.0I 3 27 33 1693.1 -18.60 36.93

4528.76 10.38 190,42 J67.12 63.51 17 41 21 3926.8 6.74 183.63

20_0.61 -22.30 26.13 168.83 |J0,44 4 47 29 1420.6 -19.31 19.60

4274.46 11.23 171.42 166.67 62.12 18 55 21 3674.5 7,42 164.71

1784.62 -24.70 7.13 167.7_ I14.42 5 58 58 1184.6 -21.19 35_.74

4083.21 13.49 15_.59 |65.35 58.29 19 53 15 3483.2 9.20 149.11

MI0-COURSE _XECUTION ACCURAC_ ORBIT 0ETERMINATION ACCURACY

SOT 4443.8 5GR 353.7 SO3 402.3 ST 1742.4 SR 61.6 55 837.7

RRT -.7790 RR_ -.8034 RTF .9459 CRT .9661 CR5 -,9167 CST -.97?4

5G8 4457.9 R23 .1033 R13 -.9462 LSA 1926.1NSA 177.0 SS4 14.7

SGJ 4452.4 SG2 221,3 THA 176,44 ELI 1743.4 EL2 15,9 ALF 1,96

LAUNCH 04TE 0EC ? 1965

HELIOCENTRIC CONIC

RL 147,48 L4L .00

RP 105.87 L4P -1.60

RC 135.553 GL 23.22

PL4NETOCENTRIC CONIC

C3 11.401 VHL 3.377

LNCN AZNTH LNCH T|ME

90.00 2_47 39

90.00 16 43 30

100,00 4 12 46

I00.00 18 1 4

110.00 _ 29 37

I]0.00 19 0 43

FLIGHT TIME 154.00 ARRIV=L 04TE H4V 5 1966

GIST,NeE''_.'0S
LOL 69.61 VL 27.312 G4L -2,55 AZL 87.20 HC4 214,84 5MA 125,94 Eft 117659 [NC 2,7963 Vl 30.?09

LOP 264.41 VP 37.207 GAP 6.56 AZP 92°30 TAL 192,03 TAP 46,86 RCA 103'70 JPO 148.18 v? 34.809

GP 3.53 ZAL 106.24 ZAP 152.05 ETS 8.59 ZAE 132,08 ETE 175.80 ZAC 46.54 ETC 163.69 CLP-137.§E

OLA 7.62 RAL 316.88 RAO 6567.4 VEL 11.523 PTH 2,01 VHP 4.690 OPA -|4.57 RAP 313.71 ECC 1.1876

L-I TIME INJ LAT INJ LONG INJ RT AS( [NJ AZMTM INJ TIME PO CST TIN INJ E L4T INJ ? LONG

2333.51 -22.27 49.16 171.57 107,96 3 26 33 1733,5 -19.60 41.50

4487.87 9.19 168,18 I69.13 63.10 17 58 18 3887.9 5.51 181.44

2059.01 -23.19 28.63 171.23 109.41 4 47 5 1459.0 -20.33 21.00

4237.61 10.05 169.32 168.67 61.70 19 11 42 3637,6 6.19 !62.6e

1618.53 -23.64 9,32 170.18 113.43 5 39 55 1218.3 -21.24 l.el

4050,85 12.33 133.80 167.32 57,86 20 8 14 3450.9 8.00 147.39

OIFFER£NTTAL CC_RECTION5

TOE 1.0689 TRA -.4644 TC3-6.0387 BAU .9235

ROE .0459 RRA -.0390 RE3 .4918 FAU .07§62

FOE 1.2376 FRA .3682 FE3-5.7423 85P 14364

BDE 1.0899 8RA .4859 BE3 6.03_7 FSP -1272

LAUNCH _ATE 0EC 2 1965

HELIOCENTRIC CONIC

RL 147.48 LAL .00

RP IO8.89 LAP °1.76

RC 137.863 GL 23.67

PLANET_ENTRJC C(_N|C

C3 11.462 VHL 3.386

LNCH AZNTH LNCH TIME L-X TIME INJ LAT

90.00 Z 46 43 2372.72 -23.07

90.00 17 1 10 4450.88 8.Ofl

100.00 4 12 27 2096.20 -24,01

100.00 19 18 7 4202.63 8.92

110.00 5 30 42 1851.33 -26,5J

110.OO 19 16 21 4020.27 11.21

Of FFER£NTIkL CORRECTION5

TOE 1.1710 TRA -.4092 TC3-6.1309 BAU .9423

ROE .O567 eRA -.0468 RE3 .4750 FAU .07109

FOE 1.2324 FRA .4370 FC3-5,3695 88P 14651

80E 1.1724 8RA .4119 BE3 6.1493 FSP -1211

ORB|T DETERMINATION 4CCURACV

5T 1866.4 5R 81.1 $5 855,B

CRT .9754 CR5 -.9270 CST -.9751

LSA 2049.3 M54 173.5 554 15.3

ELI 1870.1 EL2 17.9 ALF Z,4Z

MI0-COURSE EXECUTION ACCURACY

SGT 4553.3 5GR 347.6 5G3 384,9

RRT -.7297 RRF -.7531 RTF .9451

SG8 4_66.fl R23 .0901 RI3 -.9454

5G] 4560.4 SG2 237.3 THA 1_6,80

FLIGHT TIME 156.00 4RRIVAL D4TE NAY 7 1966

DISTANCE 454.317

LOL 69.6I VL 27.271 G&L -2o27 AZL 87.J4 HCA 218.00 SMA 125.67 ECC .17790 JNC 2.8591 v]

LOP 287.58 VP 37,171 GAP 6.81 AZP 92.25 TAL 190.59 TAP 48.60 RCA J03.3| APO 148.03 V2

GP 4,99 ZAL 103.85 ZAP-153.56 ET$ 8.27 ZAE 131.61ETE 176,24 ZA( 48.34

OLA 9,0D RAL 3J8.98 RAD 6567.4 VEL II,526 PTH 2.01 VHP 4.8J6 OPA -14.66

30.209

34.B04

ETC 163.53 CLPo154.00

RAP 315.57 ECC 1,1886

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

51.76 J74.09 106.90 3 26 J6 1772.7 -20,53 44.00

186.07 171,29 62.76 18 J5 21 3850.9 4.33 179.36

31.09 173.77 I08.37 4 47 23 J496.2 -21.27 23.36

167.35 170.82 61.35 19 28 lO 3602.6 5.03 J60.72

IJ.47 J72.74 112.42 6 I 33 J251.3 -23.23 3._4

J52.13 169,44 57.50 20 23 22 3_0.3 6,85 143.76

MI0-COUR$£ EXECUTION ACCURACY ORBIT DETERMINATION 4CCUR4CV

SOT 4653.2 5GR 34_.1 5G3 367.9 ST 1996.8 5R 99.5 SS 874.0

RRT -.6779 RRF -,7004 RTF .9439 CRT .9776 ORS -.9277 C$T -.9774

SG8 4666.0 R23 ,0796 R13 -.9441 LS_ 2175,? MSA 170.3 554 16.?

SG1 4659,1 5G2 253,3 THA J77.Jl EL! ]999,1 EL2 ?0.9 =Lr ?.79

J588



JPL TM 33-99 EARTH--VENUS TRAJECTORIES {VOL 2, 1965-66b

LAUNCH 0ATE 0EC Z 196_ FLIGHT TIME ]38.O0 ARRIVAL OAT[ MAY 9 1966

HELIOCENTRIC CONIC

RL 147.48 LAL ,0O

RP I08.90 LAP -].9Z

RC 140.]64 GL Z4.02

PLANE TO([NTR|C CON|E

C3 ]1.548 VNL 3,398

LNCH AZNTH LNCH TIME

9O.OO Z 46 ZZ

90.DO ]7 J9 l

100.00 4 IZ 43

]O0.OO ]8 33 20

110.00 3 32 Z_

liD.D0 ]9 32 ]]

DIFFERENTIAL CORRECTIONS

TOE J.2499 TRA -.3290 TC3-6.ZJ47 BAU ,962|

ROE .0674 RRA -.0544 RE3 .46|0 FAU .06706

FOE ].2189 FRA .4963 FC3-5.0275 BSP J5004

80[ J.Zfl|7 8RA .3334 BE3 6.Z3J8 FSP -||66

DISTANCE 460.209

LOL 69.6] VL 27.ZZ9 GAL -l.�B AZL 87.09 HCA 22].|7 SNA 123.40 [CC.]7933 INC Z.9134 V! 3_.209

LOP 290.74 VP 37.I36 GAP 7,06 AZP 92.]9 TAL I89.|4 TAP 50.3] RCA 102.9! APO 147.89 VZ 34.799

GP 4.54 ZAL ]O1.41 ZAP ]34.98 [TS 8.04 Zk£ J3J,20 [TE 176.60 ZAC SO.J9 [TC ]63.49 CLP-|Sfl.37

OLA ]0.]4 RAL 32J.]7 RAO 6567.4 VEL JJ.530 PTH 2.0! VHP 4,944 OPA -J4,64 RAP 3J7.48 [CC J.J90J

k-I TIME IN] LAT ]NJ LONG |NJ RT ASC IN] AZMTM IN] TIME POCST TIN |NJ Z LAT IN] Z LONG

Z411.30 -23,80 54,34 176.75 105.80 3 26 53 ]811.3 -Z|.4] 46.49

4415.42 6,94 184.06 |73.60 62.48 J8 32 37 38|5.4 3.]9 ]77.37

2J32.76 -Z4.77 33.54 176.44 J07,29 4-48 |8 1532,8 -22.]7 Z5.7|

4169.19 7.82 165.47 173.J2 61.06 19 44 50 3569.2 3.90 |58.88

1883.53 -27.32 13,62 175.44 111.39 6 3 46 J283.5 -24.17 5,87

399].19 |0.|5 |50.56 17].7I 37.18 20 38 42 339].2 5.75 ]44.23

MI0-CQ_,,IRS[ EXECUTION ACCURACY ORBIT O[TERMINA TION ACCURACY

SGT 4753.8 SGR _46.| SG3 352.3 5T Z|]7.9 SR ]|7.4 55 885.8

RRT -.6270 RRF -.6493 RTF ,9434 CRT .9774 CR5 -.9262 CST -.9?94

SG8 4766,4 R23 .0718 R|3 -.9436 LSA 2292.5 NSA 166.9 SSA 17.0

$81 4758.8 $82 269.3 THA J77.38 ELI 212J,0 [L2 24.8 ALP 3.]O

LAUNCH OAT[ O[C Z J965 FLIGHT TII_ |60.00 ARR|VAL OAT] N4Y 1l ]966

H[LIC_[NTRJC CONIC

RL J47.48 LAL .00 LOL 69.61 VL

RP |08.9| LAP -2.O? LOP 293.90 VP

RC J42,4fi8 GL 24.27 GP 4.I5 ZAL

PLANETOCENTRIC CONIC

C3 IJ.666 VHL 3.416

LNCH AZMTH LNCH TIM_

90.00 246 30

90.00 I7 37 7

100.00 4 13 30

100.00 18 32 48

110.OO 3 34 33

110.00 J9 48 J5

01FF[R[NTIAL CORRECTIONS

TOE 1.3301 TRA -.Z_89 TC3-8.2760 BAU .98J3

ROE .OT78 RRA -.06EJ RE3 .4476 FAU .0632J

FOE 1.2054 FRA .5550 FC3-4.6908 65P 15334

80[ 1.3324 BRA .2468 BC3 6.2919 FSP -JJJ9

O|STANCE A66.086

ET.IBB GAL -].68 AZL 87.04 HCA 224.33 SHA J25.|4 ECC _]8089 INC 2.9614 vJ 30.209

37.102 GAP 7.3J AEP 92,12 TAL J87.66 TAP 5J,99 RCA 102.50 APO J47.77 V2 34,795

98.92 ZAP 156.33ET5 7.89 ZAE ]30.82 ETE 176.88 ZAC 52.07 £7C 163.53 CLP-J36.68

OLA I|.23 RAL 323,46 RAO 6567.4 VEL 11.535 PTH 2.01 VHP 5.077 OPA -I4.5J RAP 3J9.42 ECC |.I920

L-! TIME JNJ LAT IN] LONG IN] RT ASC |NJ AZHTH |N J TIME PO C$T TIN IN] 2 LAT IN] 2 LONG

2449.67 -24.49 56.94 I79.55 104.67 3 27 20 |849.7 -22.24 49.00

4381.28 fl.86 182,13 176,06 62.25 18 50 8 3781.3 2.10 175.46

2169.09 -25.48 36,00 179.25 106.18 4 49 39 1569.J -23.02 28.07

4|37.08 6.76 I63.68 |75.37 60.81 20 I 45 3537.| 2.82 J37.]|

1915.49 -28.]O 15,78 178.28 1]0.32 6 6 28 1315.5 -25.07 7.9|

3963.46 9.J2 I49.07 J74.13 56.9J 20 54 ]8 3363.5 4.70 142.77

M_O-COUR$[ EXECUTioN ACCURACY OPSIT 0ETERMINATION ACCURACY

SGT 4850.3 $GR 349.0 SG3 337.5 ST 2238.3 SR J34.6 $S 896.7

RRT o,5788 RRF -.599] RTF .9428 CRT .9752 CRS -.9225 CST -.981l

$G8 4862.B R23 .0655 R15 -.9429 LSA 2409.4 MSA J63.8 SSA 17.6

SGJ 4854.4 SG2 284.8 THA 177,62 ELI Z242.2 EL2 29.B ALF 3.36

LAUNCH OATE OEC Z ]965 FLIGHT TIME ]62.00 ARRIV4L 0ATE N4Y |3 1966

HELZOCENTR]C CON|C

RL 147.48 L4L .00 LOL 69.6J VL

RP 108,92 LAP -2,2| LOP 297.06 VP

RC |44.737 GL 24.44 GP 3.83 ZAL

PLANETOC[NTRIC CONIC

C3 11.820 VHL 3.438

LNCH AZNTM LNCM TIME

90.00 2 47 4

90.00 J7 55 28

100.00 4 ]4 43

100.00 J9 10 31

1_0.00 5 37 ]0

1]0.00 20 4 33

OIFFER[NTIAL CORRECTION9

TOE 1.4J09 TRA -.|407 TC3-6.3110 8AU .9997

ROE .088| RRA -.0698 Re3 .4340 FAU .05954

FOE ].1897 FRA .6089 FC3-4.3607 65P 15665

B0E 1.4136 ERA .J57I 8C3 6.3259 FSP -]078

0ISTANCE 471.947

27.146 GAL -1.37 AZL 87.00 HCA 227.49 SNA 124.87 ECC .|8260 INC 3,0042 V! 30.209

37.069 GAP 7,56 AZP 92.05 TAL I86.|7 TAP 53.66 RCA ]02.07 APO 147.67 VZ 34.79|

96,36 ZAP 157.62 ET5 7.8| ZAE ]50.50 ETE 177.J2 zAc 53.99 ETC 163.63 CLP-157,94

OLA |2.50 RAL 325.83 RA0 6567.5 V[L 1|.542 PTH Z,OJ VHP 5,212 DPA -J4,Z9 RAP 32J,40 ECC |.|945

L-! TZME IN] LAT IN] LONG IN] RT A$C [NJ kZMTH ]NJ TIN] PO C$T TIM IN] 2 LAT[NJ Z LONG

2488.09 -25,J3 59.58 18Z,48 103.50 3 28 32 ]888.! -23.02 5].54

4348.38 4.81 J80.27 178.68 62.06 19 7 57 3748.4 1.04 I73.63

2205.44 -26.15 38,50 ]82.20 105,05 4 51 28 |605.4 -23.83 30,47

4106.26 5,73 18|.97 178.17 60,6! 20 ]8 57 3506.3 1.77 ]fl3.42

J947.42 -Z8.83 17.97 18].26 ]09.21 6 9 37 J347,4 -25,94 9.99

3937.04 8.I3 I47.66 176.70 56.68 2] 10 ]0 3337.0 3.69 ]4J,38

MI0-COUR$E EXECUTION ACCURAC_ ORBIT OET[RNINA T]ON ACCURACY

SGT 4941.4 $GR 353.2 SG3 323.3 ST 2355.9 SR I51.3 SS 904.7

RRT -.5279 RRF -.5504 RTF .9424 CRT .9720 CRS -.9lBO CST -.98Z7

508 4954.0 R23 .060J RJ3 -.9425 LSA 2523.0 MSA ]60.6 SSA 18.2

SGI A944,9 582 299.8 THA 177.83 EL] 2360.5 EL2 35,5 ALF 3.57

LAUNCH OATE OEC 2 1965 FLIGHT TIME ]64.00 ARRIVAL OAT[ NAY 15 1966

HELIOCENTRIC CONIC

RL 147.48 LAL .00

RP |08.93 LAP -2.35

RC J47.008 GL 24,52

PLAN[ TOC[NTRIC CONIC

C3 12.018 VHL 3.467

LNCH AZMTH LNCH TIME L-I TIN[ IN] LAT

90.00 Z 48 J Z526.74 -25.72

90.00 I8 ]4 6 43J6.71 3.80

]00.00 4 J8 J9 224J.97 -26.77

100,00 19 28 29 4076.72 4.74

|10.00 5 40 |Z 1979.47 -29.53

1IO.OO 20 2I 5 39JI.98 7.19

OIFFERENTIAL COPRECTION$

TO[ 1.4955 TRA -.0_4 TC3-6.3IIA BAU J.0]63

ROE .0983 RRA -.0776 RE3 .4193 FAU ,05595

FOE 1.1761 FRA .6643 FC3-4.0303 BSP 159]7

80[ 1.4987 8RA .0833 BE3 6.3253 FSP -]051

01STANCE 477.792

LOt. 89.8] VL 27.1OWJ GAL -].05 AZL 86,96 HCA 230.65 SMA |24.6l ECC ,I8446 INC 3.0429 Vl 30.209

LOP 300.22 VP 37.036 GAP ,7.81 AZP 91.93 TAL 184.65 TAP 55.30 RCA 101 .62 APO I47.59 V2 34.788

GP 3.55 ZAL 93.76 ZAP 158.86 ET$ 7.79 ZAE 130.21 [TE J77.3I ZAC 55,95 [TC 163.76 CLP-I59.J4

DLA 13.33 RAL 328.28 RA0 6567.5 VEL 11.550 PTH 2.02 VHP 3,352 OPA -J3.99 RAP 323.4J ECC ].1978

IN] LONG IN] RT A$C IN] AZMTH |NJ T_M[ PO C$T TZM IN] 2 LAT IN] Z LONG

62.28 |85.56 102.28 3 30 8 ]9Z6.7 -23.77 54.J3

J78.50 181.44 6].92 19 26 3 37J6.7 .Ol ITJ.86

4|.O4 J83,29 103.83 4 53 4| 1642.0 -24.60 32.9]

|60.53 I80.92 60.45 20 38 26 3476.7 ,77 ]53.80

20.2J J84.40 I08.05 6 13 JZ 1379.5 -26.78 J2.10

146.32 |79.4J 58,49 21 26 J7 3312.0 2.74 140.07

M|O-C(_R$E EXECUTION ACCURACY ORBIT OETERNINAT]ON ACCURACY

SGT 5026,0 $GR 358.J SG3 309,8 ST 2475.1 SR ]67.4 SS 913.1

RRT -,4800 RRF -.5025 RTF ,9418 CRT .9676 CR5 -.9|24 CST -,984|

5GB 5038.7 R23 .0555 R13 -,9419 L$A 2638,7 NSA ]58.0 S$4 |8.7

$G] 5029.0 $82 314.0 THA J78,03 [LJ2480.4 EL2 42,] ALF 3,75

J589



JPL TM 33-99 EARTH--VENUS TRAJECTORIES q VOL 2. 1965-66t

LAUNCH DATE DEC Z 1965 FLIGHT T|ME |66°00 ARRIVAL DATE NAY 17 1966

PHEL|OCENTR|C CON|C 0|STANCE 463.62I

RL 147.4g LAL .00 LOL 69.61 VL 27.063 GkL -.71 AZL 86.9Z HCA 233.62 5MA 124.34 £CC .18648 INC 3.0?63 Vl 30.209

RP JO8.94 LAP -2.48 LOP 303,38 VP 31.003 GAP 6.07 AZP 9|.8Z TAL 18].J2 TAP 56.93 RCA 101.16 APO 147.53 vz 34.766

RC 149.266 GL 24.51 GP _,}I ZAL 9I.II ZAP I£0_:0i (T$ 7,82 ZA£ J29,95 [T[ 177.48 ZAC 57.94 ETC 163.93 CLP-160.31

PLANETOCENTRIC CONIC

C3 12.266 VHL 5.502 DLA J4.52 RAL 550.8| RA0 6_67.S VEL J|.S6I PTH 2.02 VHP 5.495 DPA -I3.62 RAP 325.44 [CC 1,20|9

LNCH AZNTH

90.00

90.00

lO0.O0

100.00

llO.O0

riO.DO

D[FFERENT|AL

TOE 1.5804 TRA .O871

ROE ,JOB7 RRA -.O85J

rOE J.J609 FRA .?J43

BDE |.5841 8RA .J218

LAUNCH DATE DEC 2 1965

HELIOCENTRIC C_]C

RL |47.48 LAL .00

RP |08,94 LAP -2,6J

RC 151.511 GL 24.45

PLANETOCENTRIC CONIC

C5 12.371 VHL 3.546

LNCH AZMTH LNCH TIME

90,00 2 50 56

90.00 ]8 52 2

IO0,O0 4 ZO 37

I00.00 20 5 2

IIO.OO 5 47 26

liD.D0 ZO 54 4]

LNCH TIME L-] TIME INJ LAT |NJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN TNJ 2 LATINJ Z LONG

2 49 J9 2565.71 -26.25 6A.98 188,78 I0|.02 3 52 4 1965.7 -24.47 56,77

18 32 58 4286,37 2.82 176.80 184.34 6|.8! 19 44 25 ]686.4 -.97 J70,IT

4 18 J8 2278.75 -27,34 45.62 J88.52 102.58 4 56 16 |678.7 -25.35 35.40

|9 46 40 4048.5? 5,80 |56.78 |85,8| 60.55 20 54 9 3448.6 -.18 I52.25

5 43 58 20l].7| -50.|9 22.49 |87.67 |06.95 6 J7 I0 14|J.7 -Z1.59 J4.26

20 57 49 5888.37 6.50 |45.07 |82,25 56.55 21 42 58 3288,4 |.84 I58.84

EC_RECTION5 MID-COURSE EXECUT]ON ACCURACY ORS|T 0ETERMINATION ACCURACY

TC3-6.2873 8AU 1.0352 SGT 5109,0 SGR 565.7 SG5 297.2 ST 2589.2 SR 183,2 55 918.7

RC5 .4057 FAU .05262 RRT -.4542 RRF -.4567 RTF .94|3 CRT .9630 CRS -.9070 csr -.9854

FC3-3.7157 8SP I6194 SG8 512|.9 R23 ,OflI5 RI5 -.9416 LSA 2749.0 MSA 155,7 SSA ]9.1

BE5 6.5002 FSP -99| SGJ 5IJ|.4 5G2 527.4 THA 178.22 ELI 2595.2 EL2 49.2 ALF 3.90

[LIGHT TIME J68.00

DISTANCE A89.45J

LOL 69.6| VL 27.022 GAL -.56 AZL 86,89 HCA 256.98 SMA

LOP 308.55 V¢ :_$.9_ GAP 8.5= AZP 9l.?0 TAL _9_.57 T_P
GP 5.I0 ZAL 88.45 ZAP J6I.I8 ET5 7.91ZAE I29.75 ETE

ARRIVAL DATE MAY 19 I966

DIFFERENTIAL CCWRECT]ON8

TOE 1.66J5 TRA .2|05 TC5-6.2454 8AU 1.05|6

ROE .II97_RA ".0925 RC5 .5875 FAU .04970

FOE 1.J598 FRA .7572 FC3-5.4226 88P J6575

8DE 1.6658 8RA .2298 8C3 6.2574 FSP -965

|24.08 ECC .18867 INC 5.1108 V| ]0.209

_8.55 RCA ;00.6? APO 147.50 V2 34.785

177.62 ZAC 59,96 ETC 164.1Z CLP-|61.43

OLA |5.28 RAL 555.4| RAO 6567.5 VEL |J.574 PTH 2.02 VHP 5.645 OPA -J3,19 RAP 327.50 ECC 1.2069

L-I TIME rNJ LAT JNJ LONG IN| RT AS( |NJ AZNTH IN| TIME PO CST TIN IN| 2 LAT IN| 2 LONG

2605.02 -26.75 67.76 I92.15 99.70 5 54 2| Z005.0 -25.12 59.46

4257.50 J.89 J75.|9 187.39 61.74 ZO ] 0 ]657.5 -1.90 168._6

2515.81 -27.88 46.25 J9|.89 I01.29 4 39 J5 I715.8 -26.02 37.93

4021.94 2.90 I$T.$I 186.85 60.24 2| |2 4 5421.9 -1.09 150.79

2044.J5 -50.8J 24.81 191.08 I05.60 6 21 51 I444.2 -28.56 16.47

5866.56 5.47 |45.9I 185.23 56.21 2I 59 9 3266.4 J.O0 137.69

NZO-COURSE EXECUTION ACCuRkCY ORBIT DETERMINATION ACCURACY

SGT 5190,9 SGR 369.8 SG3 285.2 ST 2690.5 SR J99.1 SS 91T.T

RRT -.5914 RRF -.4150 RTF .9421 CRT .9584 CR5 -.9020 CST -.9865

$G8 5204.| R25 .0485 RI3 -.9422 LSA 2845.3 MSA 155,3 SSA 19.4

SG/ 5195.0 $62 540.2 THA J78.40 ELI Z697.I ELZ 56.7 ALF 4.06

LAUNCN DATE DEC 2 1965 FL_GMT TIME |?0.00 ARRIVAL DATE NAY 2| 1966

HELIOCENTRIC CONIC

RL 147,48 LAL .00

RP 108,94 LAP -2.72

RC J33.T43 GL E4.ET

PLANETOCENTRIC CONIC

C3 12.940 VHL 3.597

LNCH AZMTH LNCH TIME

DISTANCE .000

LOL 69.61 VL 26.980 GAL .00 AZL 86.86 HCA 240.J4 5MA

LOP 509.7J VP 36.941 GAP 8.60 AZP 9J,57 TAL 180.00 TAP

GP 2.91 ZAL 65,70 ZkP 162.28 ETS 8.04 ZA£ 129.54 ETE

125.82 ECC .19106 INC 3.1411 Vl 30.209

60.14 RCA |00.|7 APO 147.48 v2 34.784

177.74 ZAC 62.02 ETC 164.3I CLP-162.SI

DLA 16.20 RAL 336.0? RA0 6567.5 VELII.590 PTH 2.03 VHP, 5.796 DPA -I2.T0 RAP 329.58 ECC 1.2130

L-I TIME IN| LAT INJ LONG IN| RT A$C IN| AZMTH |NJ T|ME PO CST TIM INJ 2 LAT INJ Z LONG

90,00 2 52 54 26A4.77 -27.16 70.59 195,62 98.34 3 36 59 2044.8 -25,72 62.2z

90.00 19 II 19 4230.17 l.OI 17_.66 |90.58 6|.70 20 21 49 3650.2 -2.78 167.05

lOO.O0 4 23 18 2553.23 -28.33 A8.95 195,40 99.96 5 2 3J 1753,2 -26.66 40.53

IO0.O0 20 25 36 3996.94 2.05 J55.94 I90.OJ 60.J7 2| 30 13 3396,9 -1.93 149,42

IJO.O0 5 5! 38 2076.89 -31.38 27.19 194.65 104.30 6 26 14 |476.9 -29.10 18.73

liD.D0 21 l| 48 5846.04 4.70 I42.84 |98.56 56.|0 22 J5 32 324_.O .22 136.63

LAUNCH DATE DEC 2 1965 FLIGHT TI_ 172.00 ARRIVAL DATE NAY 23 |966

HELZO(ENTRIC CONIC 0ISTANCE 500.999

RL I47.48 LAL .00 LOL 69.6| VL 26.959 GAL .58 AZL 86.93 MCA 243.30 SMA 125.57 ECC .19564 INC 3.|696 vl 30.209

RP J08,94 LAP -2.85 LOP 512.87 VP 36.911 GAP 8.88 AZP 9|.45 TAL I78.45 TAP 61,73 RCA 99.64 APO 147.50 V2 34.784

RC 153.962 GL 24.05 GP 2.75 2AL 82.98 ZAP 163.54 ET$ 8.25 ZA£ 129.38 ETE 177.85 ZAC 64.10 ETC J64.52 CLP-J63.56

PLANETC_ENTRIC CONIC

C5 J5.579 VHL 5.658 DLA 17.08 RAL 358.76 RAO 6567.5 VEL 11.609 PTM 2.05 VHP 5,934 OPA -12.I6 RAP 331.67 ECC 1.2202

LNCH AZMTH LNCH TIME L-Z TIME IN| LAT /NJ LONG INJ RT A$C INJ AZMTH IN| TIME PO C6T TIN IN| 2 LATINJ Z LONG

90,00 2 55 9 2664,58 -21.52 73.4_ 199.21 96.96 5 59 54 2084,6 -26.27 65,01

90.00 19 50 52 4204.79 .19 17_.25 193.88 6J.68 20 40 37 3604,8 -3.59 165.61

100.00 4 26 18 _590.66 -28.74 51,64 199.0_ 98.59 5 6 8 J790.7 -27.26 43.15

100.00 20 42 5 3975.93 1.27 154,69 193,28 60.13 21 48 I9 3373.9 -2.71 148.15

110.00 _ 56 8 2109.60 -31.9I 29.60 198.52 J02.97 6 51 17 1509.6 -29.79 2J,02

110.O0 21 28 44 38_7.76 4.0] 141.99 191.58 58.02 22 32 32 3227.8 -.48 135.65

DIFFERENTIAL CC_RECTION$ MI0-COUR$E EY_CUTION ACCURACY C_SIT DETERMINATION ACCURACY

TDE 1,8450 TRA .50J5 TC5-6.0155 8AU 1.0777 $GT 5526.7 SGR 380.8 5G3 262.6 ST 2900.5 $R 229,5 55 923.7

ROE .1425 RRA -.1065 RE5 .3478 FAU ,04358 RRT -.5051 RRF -.327_ RTF .9406 CRT .9476 CRS -.8904 CSr -.9884

FOE I.J|54 FRA .8_82 FC5-2.8070 85P J6929 $68 5540.5 R23 .0409 RI5 -.9406 LSA 3048,7 NSA 152.6 5SA 19.7

BO£ 1.8485 8RA .5125 BE5 6.0253 FSP -879 SG1 5328.0 SG2 362.5 THA 178.74 ELI 2908.6 EL_ 73.1 ALF 4.29

J590



JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL 2, 1965-66)

LAUNCN OAT[ DEC 2 ]965 FLIGHT TIME 174.00 ARRIVAL 0ATE MAV 25 1966

HELIOCENTRIC CONIC

RL ]47.48 LAL .00 LOL 69.61 VL

RP ]08.94 LAP -2.93 LOP 316.04 VP

RC ]58.I68 GL 23.72 GP 2.60 ZAL

PLANETOCENTRIC CONIC

C3 13.900 VHL 3.729

LNCH AZHTH LNCM TIN[ L-I TIN6 IN] LAT

90.00 Z 57 44 2724.64 -27.62

90.00 J9 49 48 4]BI.40 -.36

]00.00 4 29 38 2429.29 -29.09

iO0.O0 21 0 33 3952.99 ,36

]10.00 6 ] O 2142.46 -32.38

llO.OO 21 45 43 3911.38 3.39

DIFFERENTIAL C_I_RECTZON$

TDE 1.932I TRA .6568 TC3-5.8708 BAU 1.0927

ROE .1549 RRA -.liE7 RC3 .3266 FAU .04072

FOE 1.O976 FRA .8997 FC3-2.5360 6SP 17196

B0E 1.9383 BRA .6664 BC3 3.8799 FSP -Bd8

OISTANC[ 506.753

26.698 GAL .77 AZL 86,80 HCA 246.46 SMA 123,3| ECC .|9644

36.881 GAP 9.16 AZP 91.28 TAL 176.64 TAP 63.30 RCA 95.09

80.24 ZAP J64.37 [TS 8.47 ZkE 129.24 ETE j77.95 ZAC 66.20

INC 3.1965 VJ 30.209

APO 147.54 ¥Z 34.785

ETC 164.72 CLPol64.58

0LA

IN] LONG IN] RT _$C IN] AZMTH |NJ T|ME

76.34 202.92 95.53 3 43 9

170.94 197.3| 6J.69 20 59 30

3A.38 202.75 97.19 5 J0 7

153.53 J96.69 60.11 22 6 28

32.04 Z02.12 101,60 6 36 42

141.04 194.92 55.97 22 49 15

M|D-COUR$[ EXECUT|ON ACCURACY

$GT 5394.9 SGR 386.2 SG3 252.A

RRT -.2652 RRF °.2869 RTF .9409

$GB 5408.7 R23 .0375 RI3 o.9410

$G1 5395.9 $G2 372.3 THA 179.91

17.91 RAL 341.50 RAO 6367.5 VEL ||.631 PTH 2.04 VHP 6.118 DPA -11.59 RAP 333.79 ECC I.ZZBB

PO CST TIM IN] 2 LAT IN] Z LONG

2J24,6 -Z6.76 67.84

3591.4 °4.34 164,30

1828.3 °27.79 45.82

3353.0 -3.42 ]47.00

J542.5 -30.45 23.36

3211.6 -1.10 134.83

(_BIT DETERM|NATION ACCURACY

ST 2999.2 SR 244.3 $$ 92J.4

CRT .9426 CR$ -.8959 C$T -.9893

LSA 3133.7 MSA J52.4 SSA 19.7

ELI 2996.0 EL2 81.3 ALF 4.4]

LAUNCN OAT| DEC Z I965 FL|GMT TIME 176.00 ARR|VAL 0ATE NAt 27 J966

HELIOCENTRIC CONIC

RL I47.48 LAL ,00

RP ]08.94 LAP -3.02

RC 160.359 GL 23.34

PLANE TC_ENTRIC CONIC

C3 14.512 VHL 3.809

LNCH AZMTH LNCM T|ME

90.00 3 0 39

90.00 20 8 57

JO0.OO 4 33 20

]00.00 2] JB 58

liD.DO 6 6 13

1]0.00 22 2 35

0IFFERENT|AL CORRECTIONS

TOE 2.O219 TRA .8233 TC3°5,6926 BAU I,J060

ROE -I681 RRA -.1|84 RC3 .3042 FAU .03813

FOE 1.0809 FRA .gAO0 FC3-2.2749 BSP 17442

BOE 2.0288 ERA .8318 Be3 5.7007 FSP -819

O|STANCE 512.485

LOL 69.61 VL 26.857 GAL J.1B kZk 86.78 HCA 249,62 SMA

LOP 3|9.20 VP 36.853 GAP 9.45 AZP 91.12 TAL 175.24 TAP

GP 2.47 2AL 77.51 ZAP 165,37 ET$ 8.77 ZAE 129.12 ETE

123.06 ECC .J9947 |NO 3.2222 V! 30.209

64.86 RCA 98.51 APO J47.61 v2 34,787

178.04 ZAC 69.33 ETC 164.92 CLP-165.58

OLA 19.69 RAL 344.27 RAO 6567.6 VEL JJ.657 PTH 2.05 VHP 6.299 OPA -10.95 RAP 335.89 ECC J.2389

L-I T|ME JNJ LAT ZNJ LONG _NJ RT A$C JNJ AZMTH ]NJ TIME PO CST T|M INJ 2 LATINJ 2 LONG

2764.75 -28.04 79.26 206.73 94.09 3 46 44 2164.7 -27.18 ?0.70

4160.30 °1.24 169.77 200.85 61.71 21 JB I8 3560.3 -5.02 I63.12

2465.91 -29.38 57.14 206.59 95.76 5 14 26 1863.9 -28.27 48.51

3934.37 -.07 J52.51 200.19 60,|J 22 24 32 3334.4 -4.05 ]45,98

2175.32 °32.91 34.5I 206.03 _00.19 6 42 28 1575.3 o31.05 25,73

3797.73 2.86 140.31 J_8,36 55.92 23 5 52 3197.7 -1.63 134.J]

MJ0-COURSE EXECUT|ON ACCURACY ORBIT 0ET_RNINAT|ON ACCURACY

SGT 5455.9 SGR 391.2 $G3 242.4 ST 3068.9 SR 259.2 SS 916.7

RRT -.2259 RRF -.247| RTF .9413 CRT .9378 CR5 -.8916 CST -.990J

SGB 5469.9 R23 .0344 R13 -.94|4 LSA 3209.7 NSA 152.9 SSA ]9.5

SGI 5456.6 $G2 381.0 THA 179.07 ELI 3078.5 EL2 89.7 ALF 4.53

LAUNCH DATE DEC 2 1965 FLIGHT TIN| 176.00 ARRIVAL DATE NAY Z9 1966

HELTOCENTRIC CONIC

RL J47.49 LAL o00 LOL 69.6| VL

RP ]08.93 LAP -3.|0 LOP 322.37 VP

RC 162.536 GL 22.90 GP 2.35 ZAL

PLAN£TOCENTR|C CONIC

C3 15.225 VNL 3.902

LNCH AZMTH LNCM TIME

90,00 3 3 55

90.00 20 27 53

!DO.DO 4 37 22

JO0.O0 21 37 7

;lO.O0 6 |1 46

110.00 22 19 J3

DIFFERENTIAL CGRR[CTIONS

TOE 2.]123 TRA |.0Ol0 TC3-5.4879 BAU 1.1185

ROE .J822 RRA -.1235 RC3 .2609 FAU .03567

FOE 1.0643 FRA .9795 rc3-2.o282 BSP 17672

8DE 2.1201 BRA ].0086 Be3 5.4950 FSP -790

01STANCE 519.194

26.816 GAL ].61 AZL 86.75 MCA 252.78 SHA J22.8J ECC .Z0276 INC 3.2468 V] 30.209

36.825 GAP 9.75 AZP 90.96 TAL 173.64 TAP 66.42 RCA 97,9! kPO 147.71 v2 34.789

74.79 ZAP 166.35 ITS 9.!2 ZAE !29.03 ETE 178,12 ZAC 70.48 ETC J65.12 CLP-166.55

OLA 19,42 RAL 347.05 RAD 6567.6 VEL 11.696 PTM 2.06 VHP 6.469 0PA ol0.28 RAP 338.02 ECC !.2506

L-I T|ME |NJ LAT INJ LONG |NJ RT ASC INJ AZHTM INJ TIME PO CST TIM INJ 2 LAT |NJ 2 LONG

2804.75 -28.20 82.17 210.63 92.64 3 50 40 2204.6 -27.54 73.57

4141.72 -|.84 168.73 204.48 61.74 21 36 53 3541.7 -5.61 162.O7

2503,39 -29.61 59.90 21Ot53 94.32 5 19 6 1903.4 -28.69 51.Z2

3918.32 -.61 151.63 203.80 60.11 22 42 25 3318.3 -4.59 145.O9

220_.07 -33.I7 37,00 210.05 98.76 6 48 34 1608.! -31.6! 28.12

3786.39 2.43 J39.72 201.89 55.89 23 22 19 3196.4 -2.06 133.52

HZ0-COURSE EXECUT|ON ACCURACY ORBIT DETERNINATION ACCURAC_

SGT 5512.7 SGR 395.7 SG3 233.0 ST 3139,4 SR 273.7 SS 9]0.4

RRT °.1873 RRF -.2090 RTF .94|B CRT .9332 CRS -.8776 CST -.9908

SGB 5526.9 R23 .0313 RI3 -.9419 LSA 3276.4 MSA !54.J 5SA 19.3

SGI 5513.2 5G2 388.7 THA 179.23 ELI 31_49.7 EL2 98.! ALF 4.66

LAUNCH DATE O[C 2 1965 FLIGHT TIME 190.00 ARRIVAL 0ATE NAY 3] ]966

HELIOCENTRIC CONIC DISTANCE 523.879

RL 147.48 LAL .00 LOL 69.61 VL 26.?76 GAL 2.06 AZL 86.73 HCA 255.95 SMA 122.57 ECC .20632 |NO 3.2706 V] 30,209

RP 108.92 LAP -3.17 LOP 325.53 VP 36.799 GAP 10.07 kIP 90.79 TAL 172.02 TAP 67.97 RCA 97.28 APO 147,85 v2 34.792

RC J64._9 GL 22.40 GP 2.25 ZAL ?2,09 ZAP 167.30 ET5 9.54 2AE |26,94 ETE 178.20 2kC 72.65 ETC ]65.30 CLP-167.50

PLANETOCENTRJC CON|C

C3 16.053 VHL 4.007 OLA Z0.08 RAL 349.83 RAG 6567.6 VEL I1.723 PTH 2.0? VHP 6.654 DPA -9.57 RAP 340.15 ECC 1.2642

LNCH AZMTH LNCH TIME Lo| TIME |NJ LAT |NJ LONG INJ RT ASC |NJ AZNTH |NJ T|ME PO CST TIN INJ 2 LATINJ 2 LONG

90,00 3 7 31 2844.50 °28.29 85.08 214.60 9I.JB 3 54 56 2244.5 -27.93 76.44

90.00 20 46 30 4123.90 -2.35 167.85 208.19 61.77 2I 55 16 3525.9 -6.!1 J61.]8

lO0.O0 4 41 46 2540.39 -29.77 62.66 214.54 92.88 5 24 7 1940.6 -29.05 53.93

100.00 21 54 55 3905.04 -].06 150.90 207.48 60.1_ 23 O ] 3305.0 -5.03 144.36

liD.DO 6 17 39 2240,64 -33.48 39.49 214.15 97.32 6 54 59 1640.6 -32.J1 30.53

1J0.00 22 35 33 377?,76 2.|0 139.27 205,50 55.87 23 38 31 3]77.8 -2.39 133.07

OIFF[RENTIAL C(_R[CT|ON$ M|0oCOURSE EXECUT|ON ACCURACY ORBIT OETERMINATION ACCURACY

TDE 2.2062 TRA 1.1935 TC3-5,2A93 BAU J.J279 5GT 5563.3 SGR 399.6 $G3 _Z_4,O ST 3204.2 SR 288.0 S$ 903.7

RO6 .]971 RRA °,]278 Re3 .2368 FAU .03316 RRT -.J484 RRF -.1682 RTF .942J CRT .9286 CRS -.8739 (ST -.99J5

F06 ].0494 FRA J.0203 FC3-1.7885 BSP 17800 SGB 5577.6 R23" .0280 RJ3 -.942] LSA _337,9 NSA 156.0 SSA ]B.9

BOE 2.2150 BRA J.2004 BC3 5,2556 rSP -758 $G1 5563.6 SG2 395,2 THA 179.39 ELI 32!5.3 EL2 ]06.5 ALF 4,7_

159!



JPL TM 33-99 EARTH--VENUS TRAJECTORIES q VOL 2, 1965-666

LAUNCN 0ATE 0[C Z ;965 fLIGHT TIME J62.00 ARRIVAL DJTE JUN Z |966

H_LIOC_NTR|C CONIC 015T4NCE 529.535

,L J47.48 LAL .00 LOL 69.6"! VL 26.735 GAL 2.53 AZL 66.7! HCA 259.lJ SMA 122.32 ECC .Z|OIB INC 3.2938 Vt 30.Z09

RP ;08.9| LAP -3.23 LOP 328.70 VP 36.773 GAP 10,39 AZP 90.62 TAL J70.4| T4P 69.51 RC4 96.61 APO I48.03 V2 34,796

RC 166.847 GL 21.84 GP 2.!5 ZAL 69.42 ZAP 168,23 £T$ 10.04 ZAE 128.88 ETE |78.27 ZAC 74.84 [TC 165.46 CLP-J68.43

PL&NETOCENTR|C CONIC

C3 ;7.009 VHL 4.124 0kk 20.69 R_L 352.61RA0 6567.7 VEL 1|.764 PTH 2.08 VHP 6.849 0P4 -8.64 RkP 342.29 [CO 1.IT99

LNCH aZNTH LNCM TIME L-I TIME INJ LAT INJ LONG IMJ RT A$C INJ JZNTM INJ TIME PO CST TIM INJ 2 LaTINJ Z LONG

90.00 3 II 30 2883.B0 -26.32 B?.95 218,64 69.74 3 59 34 2263.6 -28.05 79.29

90.00 Zl 4 39 4113.09 -2.76 167.13 2|1.98 6|.6| 22 13 13 3513.1 -6.5J J60.46

JO0.O0 4 46 32 2577.38 -29.86 65.39 218.62 9|.45 5 29 29 1977.4 -29.54 56.62

100.00 ZZ 12 19 3694.75 -J.4I 150.33 211.23 60.14 23 17 I4 3294.7 -5.38 143.79

I10.OO 6 23 51 2272.92 -33.74 41.97 218,33 95.87 7 | 44 1672,9 -32.56 32.94

IIO.O0 22 51 29 3771.98 1.88 138.97 209.i7 35.B6 23 54 21 3172.0 -2.61 132.76

DIFFERENTIAL CORRECTIONS MID-COURSE EXE(uTION A(CURACY ORBIT DETERMINATION ACCURACY

TOg 2.2972 TRA |.3944 T(3-3,0000 8AU 1.|382 8GT 56J0.9 8GR 403,1 8G3 215.3 ST 3233.7 SR 30|.B SS 894.2

ROE .213| RRA -.1312 RC3 ,2326 FAU .03090 RRT -.JJOB RRF -.|298 RTF .9428 ERT .9244 CRS -.8706 CST -.992!

FOE 1.0330 FRA 1.0581 FC3-1.5728 BSP J8000 8GB 5625.4 R23 .0250 RJ3 o.9428 LSA 3384.0 MSA 158.3 SS4 lB.5

BOE 2,307; BRA 1,4005 8(3 5.0055 F8P -731 8GI 56I|.J 8G2 400.6 THA I79.54 ELI 3265.6 EL2 114.7 ALF 4,9J

LAUNCH OAT[ 0E( 2 1965 FLIGHT TIME 184,00 ARRIVkL OATE JUN 4 1966

HELIOCENTRIC CONIC

R_ ;47._8 LAL ,00

RP I08.89 LAP -3.29

RC 168.980 GL 2|.25

PLANE TOCENTRfC CONIC

C3 lS.JIJ VHL 4.256

LNC_ AZNTH LNCH TIME

90.00 3 19 52

90.00 21 22 |6

;00.00 4 51 40

;00.00 22 29 9

JJO.OO 6 30 22

;lO.00 23 6 57

OIFrERENTIAL CORRECTIONS

TOE Z.388J TR4 1._75 T(3-4.7333 8AU /.1472

ROE .230_ RRA -.1336 RC3 .2088 FAU .02671

tOE 1.O164 rRA 1.0956 tC3-J.37_3 BSP 18194

BO£ 2.3992 BRA 1.6J30 BC3 4.7379 FSP -706

0;STANCE 535.161

_OL 69.6! Vk 28,695 GAL 3,02 AZL 86.88 HCA 262,27 8MA J22.08 ECC .2|436

LOP 331.87 VP 36.748 GAP 10.73 AZP 90,45 TAL 168.79 TAP 7|,06 RCA 95.9J

GP 2.07 ZAL 66.80 ZAP J69.14 ET8 10.63 ZAE I_8_82 ETE IT8.34 ZAC 77.04

0LA 21,24 RAL _55.36 RAD 6667.? VEL lJ.SlI PTH 2:09 VHP 7.055 OPA -$.07

L-| TIME IN; LAT IN; LONG ZNJ RT ASC IN; AZMTH IN; TIME PO CST TIM

2922,51 -28.27 90.78 222.72 88.32 4 4 35 2322.5

4103,5| -3.07 166.60 215.82 61.84 22 30 40 3503.5

2613.61 -29.89 88.08 222,75 90.03 5 35 J4 2013.6

3887.63 -1.65 149.94 215.03 60.15 23 33 57 3287.6

2304.83 -33,9_ 44.45 22Z,57 94.42 7 8 47 I704.8

3769.I8 J.77 J38.82 212.89 55.86 24 9 46 3169.2

N_0-COURSE EXECUTION ACCURAC_

8GT 5653,3 9¢R 406,0 8G3 207.0

RRT -.0734 RRF -,0918 RTr .9435

8GB 5667.B R23 .0222 RJ3 -.9435

SG! 5653.4 SG2 404.9 THA 179.70

INC 3.3164 Vl 30,209

APO 146.25 V2 34.800

ETC 165.65 CLP-169.34

RAP 344.42 [(( 1.2981

INJ 2 LAT IN; 2 LONG

-28.20 82.1Z

-6.82 ;59.91

-Z9.37 59.29

-5.61 143.39

-32.95 33.35

-2.?2 J32.62

ORBIT OETERMINATION ACCURAC_

ST 3292.0 SR 315.! SS 683.J

CRT .9204 CR$ -.8676 C_T -.9927

LSA 3419.1 MSA 16J.! $SA lB.;

ELI 3304.8 EL2 122.8 ALF 5.04

LAUNCH 0JTE 0EC 2 1965

HELIOCENTRIC CONIC

RL 147.48 LAL .00

RP ;08.68 LAP -3.33

RE 17]_096 GL 20.61

PLAN[TO_ENTRI_ CONIC

C3 19.377 VHL 4.402

LNCH AZNTN LNCH TIME

90.00 3 20 39 2960.4_ -28.16

90.00 2; 39 13 4097.34 -3.27

;OO,OO 4 37 IJ 2649.J? -29,86

JO0.O0 22 45 22 3983,65 -_.78

110.00 6 37 11 2336.32 -34_07

110.00 23 21 51 3769.47 1.78

0IFFERENTIAL CORRECTIONS

TOE 2.4792 TRA 1.8337 TC3-4.4532 8AU 1,1546

ROE .2480 RRA :.J350 RC3 ,18_4 FAU .0266]

rOE J.0005 FRA 1.1324 rC3-1.I989 BSP 18367

B0E 2.4916 BRA 1.9387 BC3 4.4570 FSP -681

FLIGHT TIME 1_6_00 ARRIVAL OATE JUN 6 ;966

01STkNCE 540.753

LOL 69.61 VL 26.656 GAL 3.54 AZL 66.66 HCA 265,44 SNA 121.84 ECC .21690 INC _.3368 vJ 3D,209

LOP 335.04 VP 36.724 GAP |1,09 A2P 90.27 TAL 167.|7 TAP 72,60 RCA 95.;7 APO 146.51 v2 34.BD5

GP 1.99 ZAL 64.22 ZAP 170.04 ETS 11.33 ZAE 126.77 ETE 178,4| ZAC 79.26 [TC 165.80 CLP-JT0.Z4

0LA 21.73 RAL 358.08 RA0 6567.B VEL 11.964 PTH 2.10 VHP 7.271 _PA -7._7 RAP 346.56 [CC 1.3169

L-J TIME IN; L4T IN; LONG IN; RT ASC IN; AZMTH [NJ TJN_ PO (ST TIM IN; 2 LAT IN; Z LONG

93.55 226.65 86.94 4 9 59 2360.4 -28.29 84.89

166.25 219.69 61.86 22 47 30 3497.3 -7.0J 159.5T

70.7_ 226.93 88.64 5 41 20 2049.2 -29.73 6J.92

149.73 2|0.87 60,16 23 50 E 3283.9 -5.74 143.18

46.90 226.66 92.98 7 16 7 1736.3 -33.28 ]7.74

138.84 216.64 5_.86 24 24 41 3169.5 -2.T1 132.63

MID-COURSE EXECUTION ACCURACY OR01T DETERMINATION ACCURACY

5GT 5690.8 $GR 409.2 SG3 199.1 ST 3319.8 SR 327.8 $$ 871.3

RRT -,0362 RRF '.0_J37 RTF .9443 CRT .9165 CRS -.8650 (ST -.9932

SG_ 5705.4 R23 .0194 R|3 -.9444 L_A'3443.9 M$A J64.2 55_ 17.6

SGI 5690.8 SG2 407.9 THA 179.85 ELI 3333.4 EL2 130.6 ALr 5.18

LAUNCH O_TE OEC 2 1965 FLIGHT TIME 188.00 ARRIVAL 0_TE JUN _ 1966

HELIOCENTRIC CONIC 0ISTANCE 546.308

RL |47°48 LkL .00 LOt. 6R;61 VL 26.616 G_L 4.08 kZL 86.64 HCA 268.60 SM* 121.61 ECC .22363 INC 3.3609 VJ 30.209

RP ;08.86 LAP -3.36 LOP 338.21 VP 36.701 GAP 1|.47 }2P 90.08 TkL 165.55 TkP 74.15 RCA 94.39 APO 148.83 V2 34.8||

#C 173.|96 GL 19.94 GP 1.92 ZAL 8J.7I ZAP 170.93 [T$ 12.17 ZAE |28.74 ETE I78,47 ZAC 8|.48 ETE |65.94 CLP-171.|]

PLANETO_ENTR|C CONIC

C3 20.830 VHL 4.564 0L_ 22.J5 RAL .77 RAO 6567.8 VEL IJ.925 PTH 2,12 VHP 7.501 DPA -6.45 RAP 346.TO ECC 1.3426

LNCH 42MTM LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM [NJ 2 LATINJ 2 LONG

90.00 3 25 30 2997.47 -28,00 96.25 231.00 85.60 4 |5 48 2397.5 -28.32 87.60

90.00 21 55 25 4094.76 -3.35 166.11 223.60 61.97 23 3 40 3494.6 -7.09 I59.42

;00,00 5 3 5 268_.93 -29.78 73.31 231.|3 87,28 5 47 49 2083.9 -29.84 64.50

100.00 23 0 52 3883.53 -1.79 149.72 22_.73 60.16 24 5 35 3283.5 -5.75 143.J7

110.00 6 44 J7 2_._3 -34.J5 49.31 231.19 91.55 7 23 44 1767o3 -33.56 40.12

Jl0.00 23 36 9 3772.90 1,92 139.02 220.42 35.86 24 39 2 3|72.9 -2.58 132.8;

0IFFERENTIAL CORRECTIONS NI0-COURSE EXECUTION 4CCURACV ORBIT 0ETERMINATION ACCURACY

TO_ 2.5742 TR4 2.0771 TC3-4,1_76 8AU J.J587 SGT 5724.6 8GR 409.B SG3 191.6 ST 3342.; SR 339.T SS 860,6

RDE .2670 RRA -.J35| RC3 .|628-FA0".02450 RRT .0016 RRF -.0J47 RTr ,9452 CRT .9126 CRS -.6626 CST -.9937

FOE .9872 FRA 1.171! FC3-I.0J82 8SP 18439 SGB 5739.3 R23 -.0|62 R13 .9452 LSA 3463.7 NSA 167.5 SS_ 17._

BOE 2.5880 BRA 2.0815 8C3 4.J606 FSP -653 5GI 5724.6 SG2 409.8 TH4 .O] ELI 3356,4 EL2 136,I kLF 5.31

]592



JPL TM 33-99 EARTH--VENUS TRAJECTORIES tVOL 2 19,65-66J

LAUNCH DATE DEC Z 1965 FLIGHT TIME |90,00 ARR|VAL DATE JUN 1O 1966

HEL]OCENTR|C CONIC CI$TANCE 551.82O

RL 147.48 LAL .O0 LOL 69.6| VL 26,577 GAL 4.65 AZL 86.62 HCA 271.77 SNA 121.38 ECC .Z2919 INC ].]SJD Vl 30.209

RP 108.84 LAP -3.38 LOP 341.38 VP 36.678 GAP 11.87 kip 89.90 TAL 163.93 TAP 75;?D RCA 93.56 APO 149.Z0 VZ 5A.417

RC 175.278 GL 19.24 GP 1.86 ZAL 59.26 ZAP J71.80 ETS I3.|B ZAE |28.?0 ETE J78.54 ZAC 83.7| ETC 166.07 CLP-172.O1

PLANETOCENTR;C CONIC

C3 2Z.495 VHL 4.743 0LA 12.52 RAL 3,39 RA0 6567.9 VEL JI.99fl PTH 2,|4 VMP 7.744 OPA -5.61 RAP 350,84 [CC 1,3702

LNCH AZMTH LNCH TIME L-I TIME IN] LAT ZNJ LONG IN] RT A$C IN] AZNTH IN] TIME PO C$T TIM IN] Z LAT IN] Z LONG

90.00 3 31 Z7 3033.44 -27.79 98.86 235,I7 84.3| 4 22 | 2433.4 -28.28 90.23

90.00 22 10 46 4095.9_ -_,32 166.17 227,5E 81.86 23 19 2 3495.9 -7.05 159.48

100,00 5 9 21 2717.82 -29.64 75.82 235,3fl 85.97 5 54 38 2117.8 -Z9.89 6?.02

100.00 23 Ifl 34 3886.75 -I.GB 149.89 226,6! 60.15 24 20 21 3286.8 -5,6A 143,35

110.OO 6 51 37 2397.83 -34.1.9 5J.70 235.53 90.|4 7 3I 35 1797,8 -33.79 41.47

110.OO 23 49 46 3779.51 2.17 139.36 224,11 55,88 24 52 46 3179.5 -Z.32 133.16

DIFFERENTIAL C(_qRECTIONS MIO-COURSE [XECUTION ACCURACY ORBIT 0ETERMINA TION ACCURACY

TDE 2.6654 TRA Z.331J TC3-3.8649 BAU I.I63| SGT 5753.4 SGR 410.9 $G3 184.4 ST 3349.1 SR 350.7 SS 847.6

ROE .ZSTO RRA -.1338 Re3 .I414 FAU .02Z58 RRT .0386 RRF .023] RTF .9463 CRT .9093 CRS -.8605, CST -.9942

FOE .9724 FRA 1.2079 FC3 -.8688 BSP I8596 568 5768.| R23 -.0136 R|3 .9463 LSA 3468.2 MSA 170.9 SSA 16.5

BDE 2.6808 BRA 2.3350 BC3 3.8674 FSP -631 9G| 5753,4 SG2 4|0,6 THA ,16 ELI 3364.2 EL2 145.3 ALF 5.45

LAUNCH DATE DEC 2 |969 FLIGHT TIME |92.00 ARRIVAL 0ATE JUN 12 1966

HELIOCENTRIC CONIC

RL |47.48 LAL .O0 LOL 69.6| VL

RP 108.81 LAP -3.39 LOP 3A4.59 VP

RC 177.341 GL 18,fl3 GP 1.80 ZAL

PLANE TOC[NTRJC CONIC

C3 24.403 VHL 4,940

LNCH AZHTH LNCH TINE

90.00 3 37 3I

90.00 12 25 I2

100.00 9 13 3e

100.00 23 29 29

110.00 8 99 12

liD.DO 0 6 36

DIFFERENTIAL CORRECTIONJ

TOE Z.Tf169 TRA 2.6002 TC3-3,37II BAU 1.J657

ROE .3079 RRA -.I3JI RC3 .J2J2 FAU .02074

FOE .958I FRJ |.2449 FC3 -.7397 88P I8736

BOE 2.7741 BRA 2.6033 BC3 3.5731 FSP -609

0/STANCE 557.284

26.938 GAL 5.25 AZL 86.59 HCA 274,94 5MA 121.15 ECC .25502 INC 3.4092 vl 30.209

36.657 GAP I2.29 AZP 89.7| TAL J62.33 TAP 77.26 RCA 92.68 APO I49.62 V2 34.824

96.88 ZAP 172.66 ET$ J4.43 ZAE ]18.67 ETE J78.60 ZAC 83.95 ETC 166.18 CLP-172.88

OLA 22.82 RAL 9.96 RAO 6968.O .VEL J2.074 PTH 2.16 VHP 8.002 OPA -4.79 RAP 392.98 ECC J.4016

L-I TIN[ INJ LAT INJ LOIqG INJ RT A$C INJ AZMTH |NJ TIME PO CST TIN INJ 2 LA T INJ 2 LONG

3068.23 -27.91 10J,37 239.33 83.07 4 28 39 2468.2 °28.20 92.77

4100.87 -3.J6 166.49 23|.43 61.85 23 33 32 3500.9 -6.90 159.77

2790,73 -29.46 78.25 239.58 84.70 6 ! 49 2190.8 -29.88 69.4?

3893.98 -I.45 130.27 230.49 60.14 24 34 I8 3293.6 -9.42 143.72

2427.80 -34.|6 94.04 239.90 88.79 7 39 40 1827.8 -33,186 44.80

3789.30 2.34 138.87 227.99 55.90 ! 9 46 3189.3 -1._5 133.67

MXO-COLIR$E EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

SGT 5777.4 SGR 411.3 $G3 |77.4 ST 3346.6 SR 350,6 $S 834.4

RRT .0756 RRF .0608 RTF .9477 CRT .9098 CRS -.8985 CST -.9947

$G8 5792.I 223 -.Oil2 RI3 .9477 LSA 3483.4 NSA 174.4 SSA 16.0

SGI 5777.9 SG2 410.1 THA .3I ELI 3362.9 EL2 192,I JLF 5.59

LAUNCH D4TE DEC 2 1965

HELIOCENTRIC CONIC

RL 1A7.48 LAL ,O0

Rp IO8.79 LAP -5.39

.JK I79.385 GL 17.80

PLAN[TOCENTRIC CONIC

C3 26,990 VHL 5.197

LNCH AZNTH LNCH TIN(

90.00 3 45 59

90.00 22 38 38

100.OO 9 22 57

100.00 23 42 22

110.00 7 6 59

110.OO 0 18 49

FLIGHT TIME 194.00 ARRIVAL 04TE JUN 14 1966

DISTANCE 962.692

LOL 69.6J VL 26.500 GAL 5.89 AZL 86.57 HCA 278.|0 SNA 120.91 [CO .14136 INC 5.4276 Vl 30.209

LOP 547.73 VP 36.636 GAP 12.79 AZP 89,92 TAL 160,73 TAP 78,84 RCA 91.74 APO 190,11 V2 34.832

GP 1.79 ZAL 94.98 ZAP J73,51 ET5 16.O0 ZAE 128.64 ETE 176.66 ZAC 88.|9 ETC 166,27 CLP-173.75

0LA 29.07 RAL 8.46 RA0 6968,J VEL 12.|64 PTH 2.18 VHP 8.279 DPA -3.88 RAP 3§5.11 ECC1.4376

L-I TIME IN| LAT IN| LONG IN| RT A$C IN| AZMTH IN| TIME PO CST TIM IN| 2 L4T IN| 2 LONG

3101,77 -27.23 103.78 243._ 81.90 4 39 4| 290J.B -IS.O? 95.21

4109.70 -2.87 166.94 23fi.33 61.82 29 47 8 3909.7 -6.62 160.27

2782.69 -29.24 B0.60 243.BJ 83.49 6 9 20 2182.7 -29.63 7/.84

3904,O1 "J.|O 190.84 234.39 60.J3 24 47 26 330A.0 -9.07 144.30

2497.23 -34.10 96.33 244.27 87.39 ? 47 96 |897.2 -34.08 A7.09

3802.23 3.04 140.99 231.77 99.94 I 22 8 3202.2 -1.46 134.34

DIFFERENTIAL CORRECTIONS

TDE 2.8495 TRA 2.8860 TC3-3.2780 BAU 1.1659

RDE .5Z98 RRA -.1268 RC3 .1026 FAU .01896

FOE .9451 FRA 1.2828 FC3 -.6172 BSP |88fl6

DOE 2.8686 8RA _.8888 8C3 3.2798 FSP -987

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 5796.7 SGR 4J1.1 SG3 |70.8 ST 3335.9 SR 369.4 Ss 821,5

RRT .1J28 RRF .0987 RTF .9492 CRT .9024 CRS -.8967 CST -.9951

558 3811.3 R23 -.0089 R13 .9491 LSA 3490,8 MSA 177.? $SA 1_,9

$GI 5796.9 SG2 408.4 THA .46 ELI 3392.6 EL2 158.3 ALF 5.72

LAUNCH DATE DEC 2 1969 FLIGHT TIME 196.00 ARRIVAL DATE JUN I6 1966

HELIOCENTRIC CONIC

RL 147.48 LAL .O0

RP 108.77 LAP -3.38

RC |81.409 GL 17.O6

PLANETOCENTRIC CONS(

C3 29.099 VHL 9.394

LNCH AZMTH LNCH TIME L-| TIME IN| LAT

90.00 3 30 93 3133.99 -26.90

90.00 22 51 4 4122.40 -2.46

100.00 3 30 19 2813,60 -28.98

100.00 23 54 23 3918.02 -.62

110.00 ? 14 59 1486.14 -33.98

110.00 0 30 8 3818.24 3.69

DIFFERENTIAL CORRECTIONS

TOE Z.9429 TRA 3.1892 TC3-2.99_I BAU 1.1637

ROE .3526 RRA -.1208 RC3 .O898 rAU .01729

roE..9329 FRA 1.3213 FC3 -.9132 BSP 18970

BDE Z.9639 ERA 3.1915 8C3 2.9914 FSP -567

DISTANCE 968.038

LOL 69.61 VL 28.482 GAL 6.56 AZL 86.55 HCA 281.28 SHA 120.70 ECC ,24829 |NC 9.4904 Vl 30.209

LOP 350.90 VP 36.6/7 GAP 13.23 AZP 89.32 TAL 199.19 TAP 80.42 RCA 90.73 APO 190.67 V2 34,8AO

GP 1.70 ZAL 92.38 ZAP 174.36 ET5 18.04 ZAE J28.61 ETE 178.72 ZAC 90.44 ETC 166,34 CLP-JTA.62

0LA 23.26 RAL 10.88 RA0 8568.2 VEL 12.267 PTH 2._1VHP 8.579 OPA -2.99 RAP 357.24 ECC 1.4789

IN| LONG IN| RT ASC INJ AZMTH IN| TIME

108.08 247.68 80,79 4 43 7

_67.63 239.21 61.78 23 39 46

82.88 248.03 82,32 6 I7 9

151,6I 230.19 60.I1 24 99 AI

58.98 248.63 86.07 7 96 22

141.39 233,92 55.99 ! 33 46

MID-COURSE EXECUTION ACCURACY

SG7 58J|.3 SGR 410,3 $G3 164.4

RRT ,1500 RRF ,1369 RTF .9508

5G8 9825.8 R23 -.0089 RJ3 ,9508

$GI 5811,7 SG2 409.6 ?HA .61

PO CST TIN IN| 2 LAT IN| Z LONG

2934.0 -27.89 97.55

3522.4 -6.22 160.98

2213,6 -_9.74 74.14

33|8,0 -4.60 J49.07

1886.1 -34.|5 49.34

3218.2 -.84 139.J8

ORBIT OETERHZNATION ACCURACY

ST 33J7.1 $R 376,9 S$ 808,9

CRT .8992 CRS -.B�_J C$T -,9998

LSA 3430.3 NSA |80.9 $SA 14.9

ELI 3334,4 EL2 164./ ALF 5.8_

J593



JPL TM 3"3-99 EARTH--VENUSTRAJECTORIES (VOL 2, 1965-66

LAUNCH 0ATE 0EC Z 1965

HELIOCENTR|{ CONIC

RL 147.48 LAL ,00

RP 10B.Ta LAP -3.36

RC 193,415 GL 16,3|

PLANETOCENTRIC CC_IC

C3 31,980 VHL 5,655

LNCH AZNTH LNCH TIME

90,00 3 58 1!

90.00 Z3 E 26

I00.00 $ 37 52

100.00 0 9 22

110.00 7 23 0

llO.OO 0"40 43

FLIGHT TIME 198.00 ARRIVAL 0ATE JUN ]B 1966

0|STANCE 573.3|!

LOL 69.61 VL 26.424 GAL ?.28 AZL 86.53 HCA 284.43 5HA 120.49 ECC .25596 INC 3.4737 Vl 30.209

LOP 334,08 VP 36,598 GAP 13,75 AZP 89.13 TAL 157.59 TAP 82.03 RCA 89.66 APO 151,31 v2 34,849

GP J.65 ZAL 50.22 ZAP 173.19 ET5 20.80 ZAE 128.57 ETE 178.78 ZAC 92.68 ETC 166.39 CLP-173.49

0LA 23.40 RAL

L*I TIHE IN| LAT

3164.B? -26.$4

4139.92 -1.93

2843.30 -28.69

3935.32 -.03

2314.$4 -33.83

3637,24 4.37

01FFERENTIAL CCRRECTION5

TOE 3.0417 TRA 3.3150 TC3-2.7046 BAU 1.1567

ROE .5763 RRA -.II29 RC3 .0704 FAu .oi353

FOE .9238 FRA 1,8629 FC3 -,4203 BSP 18989

BOE 5,0649 BRA 3.$169 BC3 2,7053 FSP -$44

13.22 RA0 65£8.3 VEL 12.354 PTH 2.24 VHP 8.893 DPA -2.09 RAP 359.36 ECC 1.5263

IN| LONG IN| RT A$C IN| AZMTH [NJ TIME P0 CST TIN IN| Z LAT [NJ 2 LONG

105.27 251.83 79.75 4 50 $6 2564.9 -27.69 99.79

168.57 245.05 61.74 24 J! 25 3538.9 -5.70 161,9J

95.03 252,24 B!.2I 6 25 15 2243.5 -29.60 76.35

152.57 24!,99 60,Jl ! 14 58 3335.5 -4.01 146,04

60.79 252.98 84.77 8 4 55 1914.5 -34.18 31.36

I42.38 239.25 56.06 1 44 40 3237,_ -.12 J56.J7

MI0-COUR$E EXECUTION ACCURACY (_BXT DETERNINATION ACCURACY

SOT $823.4 SGR 408.9 $G3 155.5 ST 3295.6 SR 383.1 SS 798.4

RRT .I880 RRF .|752 RTF .9526 CRT .8960 CRS -.853B CST -.9960

SOB 58_.7 R23 -.0048 R!3 .9526 LSA 3407.5 MSA IB3.B $SA J4.4

SGJ $823.9 $G2 401,6 THA .76 ELl 3313.5 EL2 169,2 ALF 3.96

LAUNCH OATE 0EC 2 1965 FLIGHT TIHE 200.00 ARRIVAL GATE JUN Z0 1966

HELIOCENTRIC CONIC DISTANCE 378.498

RL |47.48 LAL .00 LOL 69.61 VL 26.587 GAL _.05 AZL 86.$0 HCA 287,62 SHA 120.27 ECC .26415 INC 3.4975 Vl 50,209

RP !08,71 LAP -3.33 LOP 357.26 VP 36.$80 GAP J4.3| AZP 88.94 TAL J_6,0fi TAP 85.67 RCA 88.50 APO 152.04 V2 34,BflB

RC 185.395 GL 15.56 GP 1.6! ZAL 49.I6 ZAP !76.02 (TS 24.72 2AE 128,53 [TE 178.83 2AC 94.92 ETC 166.42 CLP-176,56

PLANE TOCENTRI( CONIC

C3 5fl.296 VHL 5.94| DLA 23.49 RAL 15.47 RAO 6568.4 VEL 12.$!7 PTH 2.27 VHP 9.236 DPA -J.!g RAP 1.48 ECC 1,3809

LNCH AZHTH LNCH TIME L-I TIME IN| LAT IN| LONG JNJ RT ASC IN| AZMTH IN| TIME PO CST TIN !NJ 2 LAT |NJ Z LONG

90.00 4 fl fl! 3J94.39 -26.17 J10.35 253,96 78.77 4 59 6 2594.4 -27.43 !01.92

90.00 25 !2 44 4139.16 -I.R8 |69.70 246.85 61.71 24 22 3 3539.2 -5.Off 163.0_

lO0.O0 _ 43 44 _872.37 -28,37 87.|2 256.42 80.16 6 33 36 2272.4 -29.44 78.46

100.00 0 19 29 3956.4! ,6B ]53.72 245.76 60.1J | 25 25 3356,4 -3.30 147.19

1IO.OO 7 3I l| 2542.45 -33.64 62.94 257.30 8_5J 9 15 54 1942.4 -34.17 53.74

!10.00 O 50 3I 3859.!0 3.20 J43,53 242.95 56.17 J $4 50 3259.1 .72 157.31

OIFFERENTIAL CORRECTIONS MI0-COUR$[ EX_CUTX0N ACCURACY ORB|T DETERM|NATION ACCURACY

TOE 3.I389 TRA 3,8576 TC3-2.4333 BAU 1.1485 SGT _8_9,0 SGR 406.9 $G3 152.7 ST 3263.7 SR 387.B 55 787.5

ROE ,4007 RRA -.!030 R(3 .056b FAU .01394 RRT ,2255 RRF .2|31RTF .9546 CRT .8928 CRS -.8526 CST o.9964

FOE .9140 FRA 1.4042 FC3 -.3420 BSP !9082 SGB 5843.Z R23 -.0033 R|3 .9546 LSA 3374.5 MS_ IB6.5 554 13.9

802 3.1645 BRA 3.8590 BC3 2.4340 FSP "525 SGI 5829.7 502 396.4 THA .91 ELI 3282.1 EL2 173,7 ALF 6,O7

LAUNCH 0ATE 0[C 2 1965 FLIGHT TIME 202.00 ARRIVAL OAT[ JUN 22 1966

HELIOCENTRIC CON!C

RL 147.48 LAL .00

RP 108.68 LAP -3.29

RC 1_?.357 OC 14.62

PLANETOCENTR[C CONIC

C5 39.122 VHL 6.255

LN{HAZMTH LNCH TIME

90.00 4 13 5J

90,00 23 21 58

100.00 5 53 50

JO0.O0 0 2B 37

110.00 7 39 26

J10.00 0 59 30

01STANCE 583,585

LOL 69,61 VL 26.351 GAL 8.86 AZL 86.48 HCA 290.80 SHA 120_O6 ECC .27324 !NC 3.5225 Vl 30,209

LOP ,44 VP 36.563 GAP 14.92 AZP 9_.75 TAL 154.54 TAP 65,34 RCA 87.26 APO 152,87 V2 34.868

GP 1,55 ZAL 46.20 ZAP |76.82 ETS 30,69 ZAE |28.48 ETE 178.89 ZAC 97.15 [TC 166.43 CLP-177.24

0LA 23.53 RAL 17,63 RA0 6568.5 VEL |2.658 PTH 2.30 VHP 9.608 DPA -.27

L-I TIME INJ LAT INJ LONG |NJ RT A$C INJ AZMTH |NJ TIME PO CST TIN

3222.57 -25.78 112.32 260.05 77.86 5 7 34 2622.6

4192.99 -.51 |71.03 250.59 6J.69 24 31 41 5583.0

2900.23 -28.03 89,12 260,57 79.J6 6 42 10 2300.2

3950.54 1,50 155.04 249.48 60.14 1 34 $8 3380.5

2569.86 -33,40 65,05 261.39 82.28 8 22 16 1969,9

3883.69 6.13 144,83 246.60 56.30 2 4 14 3283.7

0rFrERENTIAL C_RECTION5

TOE 3.2396 TRA 4.2232 TC3-2.1724 BAU 1.1365

ROE .4238 RRA -.0909 RC3 ,045| FAU .0124!

FOE ,9062 FRA |,448J FC3.-,2749 BSP |9159

BDE 3.2674 BRA 4.2242 0C3 2.1728 FSP -507

LAUNCH OATE DEC 2 1963

HELICN_ENTRIC CONIC

RL 147.49 LAL .O0

RP 108.65 LAP -3.24

RC 189.297 GL 14.08

PLANETC_ENTRIC CON|C

C3 43.550 VHL 6.$99

LNCH AZNTH LNCH TIME

90.00 4 22 9

90.00 23 30 9

100.00 6 2 6

1OO.00 0 35 49

110.00 7 47 42

JlO.00 1 7 43

OIFFERENTIAL C_RRECTION5

TOE 3.3445 TRA 4.6138 TC3-1.9228 BAU 1.1197

ROE .4516 RRA -.O765 RC3 ,0330 FAU ,0|090

FOE .9001 FRA 1.4945 FC3 -.2167 BSP 19213

BOE 3.3748 8RA 4.6J45 BC3 |.923J FSP -489

RAP 3.58 ECC 1,6459

/NJ 2 LAT |NJ 2 LONG

-27.19 103.94

-4,29 164,39

-29,24 B0,53

-2.49 148,52

-34.11 55.88

1.66 138.59

NI0-COURSE EXECUT|ON ACCURACY

SOT $830.5 SGR 404,4 SG3 147,1

RRT .2653 RRF .2511RTF .9569

SOB 5844.$ R23 -.0020 R|3 .9569

sol 5831.5 $G2 390,| THA 1.05

FLIGHT TIME 204.00

0ISTANCE $88,554

ORBIT DETERMINATION ACCURACY

ST 3227.3 SR 391.0 55 777.6

CRT .8998 CR$ -.8516 C$T -.9968

LSA 3537.3 MSA 188.3 SSA 13.4

EL1 3_46.0 EL2 177.4 ALF 6.17

ARRIVAL DATE JUN 24 1966

LOt. 69.6! VL 26.315 GAL 9.74 AZL 86.45 HCA 295.97 $NA 1|9.96 ECC .28324 INC 5.5484

LOP 3.62 VP 35.547 GAP 15._8 AZP 88.56 TAL 155,07 TAP 87.04 RCA 85.91 APO 153.80

GP 1.54 ZAL 44.32 ZAP 177.58 ETS 40.67 ZAE 12B.4I ETE 178.95 ZAC 99.36"ETC |66.42

OLA 23.35 RAL |9.70 RA0 6568.7 VEL |2.842 PTH 2.54 VHP 10,0|2 DPA ,64 RAP 5,67

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM |NJ 2 LAT

3249.44 -23.39 J|4.|9 264.1J 77.00 5 |$ 18 2649.4 -26.92

4210.22 .37 172.53 254.28 6|.$9 24 40 20 3610.2 -3,42

2927.14 -21.67 91,04 264,67 78.21 6 50 54 2327.1 -29.01

400?.75 2.42 155.$3 255.14 60.20 J 45 36 3407,9 -1.57

2596,7_ -33,14 67,1| 265,8_ BJ,09 B 30 39 |996,8 -34,0!

39|0.86 7.15 |46.26 250.21 56.46 2 J2 54 3310,9 2.70

MI0-COURSE EXECUTION ACCURACY

5GT $827,$ SGR 40|.4 SG3 141.B

RRT ,3012 RRF .2893 RTF .9593

$G0 584|.3 R23 -.0010 R|3 ,9593

$G1 5828.8 SG2 382.7 THA 1.19

Vl 30.209

v2 34.875

CLP-178.|4

ECC 1.7J67

IN! 2 LONG

JO5.86

165.92

82.49

1_O,O]

37.98

J40.O|

ORSJT OETERMINATION ACCURACY

ST 3196,7 9R 392.7 SS 769,3

CRT .8869 ORS -.8909 CST -.9972

LSA 5296.2 NSA 189.B 954 12.9

EL1 3205.8 EL2 180.3 ALF 6.26

1594



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 2, 1965-66

LAUNCH DATE DEC Z ]965 FLIGHT TIME ZD6.0O ARRIVAL DATE JUN 26 ]966

HELIOCENTRIC CONIC

RL ]47.48 LAL .00

RP ]08.62 LAP -3.|8

RC 191.216 GL 13.34

PLANETOCENTR]C CONIC

C3 48.69] VHL 6.978

LNCH AZMTH LNCH TIME

90.00 4 30 41

90.00 23 37 19

100.00 6 10 32

lo0.O0 O 44 4

liD.DO T 55 58

110.00 I 15 B

D|STANCE 593.383

LOL 69.61 VL 26.279 G4L 10,66 AZL 86;42 HC4 297.15 5MA IJ9.66 ECC .29426 ZNC 3.5757 Vl 30.209

LOP 6.8| VP 36,532 GAP 16,30 AZP 88,37 TAL 151.63 TAP 88,79 RCk 84.44 4PO 154.87 VZ 34.869

GP l.SJ ZAL 42.54 ZAP 178.21 ETS 58.92 ZAE 128.32 ETE 179.00 ZAC 101.56 ETC I66.38 CLP-I?9.D5

DLA 23.48 RAL 21.66 RA0 6566.8 VEL 13.040 PTH 2,38 VHP 10.453 DPA 1.55 RAP 7.75 ECC 1.9OJ3

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTM INJ TIME PO CST TIM INJ 2 LAT |NJ 2 LONG

3275.01 -24.96 115.95 268./2 76.20 5 25 I6 2675.0 -26.63 107.68

4240.65 |.35 174.25 257,89 6J.71 24 47 59 3640.6 -2.44 167.6Z

2953.06 -27.29 92.87 268.73 77,3! 6 59 45 2353,I -28.77 84.38

4037.84 3.43 158.19 256.74 60.29 1 51 22 5437.8 -.55 151.66

2623.23 -32.64 69.J1 270.02 79.94 8 39 41 2023.2 -33.88 60.03

3940.44 8.26 147.64 253.77 56.71 2 20 48 3340.4 3.82 ]41.56

ORBIT DETERMINATION ACCURACY

ST 3145.9 SR 392.9 65 763.7

CRT ,8843 CRS -.8505 CST -.9976

LSA 3255.4 NSA 190.5 SSA J2.4

ELl 3165.0 EL2 162,3 ALF 6.32

DIFFERENTIAL CORRECTIONS

YDE 3.4582 TRk 5.0351 TC3-J.6834 8AU 1.0960

ROE .478] RRA -.0595 RC3 .0267 FAU .00938

FOE .8972 FRA 1.5452 FC3 -.1668 8SP 19187

6DE 3.4911 ERA 5.0355 BC3 J.6836 FSP -470

MID-COURSE EXECUTION AF.J_URACY

SGT 5822.4 SGR 397,9 SG3 136._

RRT .3397 RRF .3280 RTF .9619

$G8 5936.0 R23 -.0001 RI3 .9619

SGZ 5924.0 SG2 374.2 THA 1.34

LAUNCH DATE DEC 2 1965 FLIGHT TIME 208.00 ARRIVAL OATE JUN 28 1966

HELICKSENTRIC CONIC

RL 147.48 LAL ,00

RP ]08.5R LAP -3.I1

RC 193.1J3 GL 12.62

PLANETC_ENTRIC CONIC

C3 _4.688 VHL 7.395

LNC_ AZNTH LNCH TIME

90.00 4 39 24

90.00 23 43 27

I00.00 6 J9 3

I00.00 0 50 24

110,OO 8 4 11

lJO.O0 I 21 46

OISTANCE. 598.0A3

LOt. 69.61 VL 26.245 GAL 11.70 AZL 86.40 HCA 300.33 SMA 119.46 ECC .30645 INC _6046 Vl 30.209

LOP 9.99 VP 36.317 GAP J7.09 AZP 98.|9 TAL 150.26 TAP 90.59 RCA 82.85 APO 156.O? V2 34.900

GP 1.48 ZAL 40.86 ZAP 178.52 ETS 90.27 Z}E 118.22 ETE 179.06 ZAC 103.75 ETC 166.32 CLP-179.98

OLA 25,39 RAL 23.53 RAO 6569.0 VEL 13.268 PTH 2,42 VHP J0.937 0PA 2.45

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIM

3299.33 -24.57 |l?.62 272.08 75.46 5 34 23 2699.3

427A.04 2,43 176.11 26|,44 61.78 24 54 4J 3674.0

2978.00 -26.91 94.63 272.72 76.47 7 8 41 2378.0

4070,60 4.54 159.99 260,27 60.4_ I 58 15 3470.6

2649.12 -32.52 71.06 274.14 78.83 8 48 20 2049.1

3972.25 9.44 |49.54 257,27 56.99 2 27 59 3372.2

DIFFERENTIAL CORRECTIONS

TOE 3.5?53 TRA 5.4825 TC3-1.4606 BAU 1.0679

ROE .3052 RRA -,0399 RC3 .0198 FAU .00794

rOE -89S2 FRA 1.5986 FC3 -;1257 9SP 19215

6DE 3.6108 BRA 5.4826 BC3 1.4607 FSP -453

RAP 9.81 ECC 1.9000

IN] 2 LAT IN] 2 LONG

-26.33 109.39

-1,36 169.48

-28.50 86.19

,57 J53.46

-33.72 62.03

5.03 143.23

ORBIT DETERMINATION ACCURACY

ST 3099.2 SR 39J.6 SS 758.9

CRT .8819 CRS -.8503 CST -.997_

LS4 3209.1 HSA 190.5 5SA JI.9

_L] 3118.5 EL2 183.5 4LF 6.38

NI0-COURSE EXECUTION ACCUR4CY

SGT 5910,2 SGR 394.0 SG3 132.1

RRT .3779 RRF .3663 RTF .9647

SG8 5923,6 R23 .0003 RI3 .9647

SGI 5912,1 SG2 364.6 THA 1.47

LJUNCN DATE DEC Z J96_ FLIGHT TIME ZIO.O0 ARRIVAL DATE JUN 30 ]966

HELIOCENTRIC CONIC

RL 147,48 LAL .00

Rp |08.55 LAP -3.03

RC 194.989 GL 11,9]

PLANETOC_NTRIC CON|C

C3 61.T15 VHL 7.856

LNCH A_MTH LNCH TIME

90.00 4 48 15

90.00 23 48 35

I00.00 6 27 38

I00.00 O 55 50

1]0,00 8 12 J9

liD,DO 1 27 3@

DISTANCE 602.499

LOL 69.61 VL 26.211 GAL 12.81 AZL 86.36 HCA 303.52 SM4 IJ9.17 ECC ,31997 INC 3.6354 V] 30.209

LOP 13.19 VP 36.504 GAP 17.96 AZP 87.99 TAL 146.94 TAP 92.46 RC4 BJ,ll APO 157.43 v2 34.9]2

GP 1.45 ZAL 39.27 ZAP 178.27 ETS 124.20 ZkE 129.06 ETE 179.]1 ZAC ]05,93 ETC J66.24 ELP 179.07

DLA 23.27 RAL 25.28 RAO 6569.2 VEL 13.530 PTH 2.47 VHP 11,471 0PA 3.35

L-I TIME INJ LAT _NJ LONG |NJ RT A$C INJ 4?MTH INJ TIME PO (ST TIN

3322,36 -24,17 119.19 275,96 74.76 5 43 37 2722.4

43/0.16 3.59 178.13 264.90 61.69 25 0 26 3710.2

3001.93 -26.52 96.30 276,64 75.67 7 17 40 2401.9

4105.82 5.72 161.94 263.72 60.61 2 4 15 3505.8

2674.40 -32.17 72.93 279.17 77.76 B 56 53 2074.4

4006.11 10.69 151.36 260.70 57.3A 2 34 24 3406.1

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE 3.6993 TRA 5,9663 TC3-1.2520 BAU 1.0330 SGT 5795.2 SGR 399.5 6G3 127.5

ROE .,5329 RRA -.0173 RC3 .0144 FAU .00650 RRT .4160 RRF .4047 RTF ,9676

rOE .8957 FRA 1.6566 Re3 -.091! BSP 19254 5G8 5808.3 R23 ,0007 R13 ,9676

BOE 3.7375 BRA 5.9663 BC3 1.2521 FSP -438 SGJ 5797.5 5G2 354.! THA 1,61

RAP I1,65 ECC 2.O157

INJ 2 LATINJ 2 LONG

-26.03 111.01

-.20 171.50

-28.23 87.91

1.76 155.39

-33.52 63,98

6.31 J45.01

ORBIT DETERMINATION 4CCUR4CY

ST 3049.9 SR 388.? S$ ?56.4

CRT .8796 CRS -.8504 CST -.9982

LSA 3160.6 MSA 189.8 SSA 1].4

EL1 3069.1 EL2 163.? ALF 6.42

LAUNCH DATE OEC 2 1965 FLIGHT TIME 212.00 ARRIVAL DATE JUL 2 1966

HELIC_ENTRIC CONIC OISTANCE £06.708

RL 147.48 LAL .00 L_ 69.61 VL 26.177 GAL 14.02 AZL 86.33 HCA 306.70 SNA

RP 108.51 LAP -2.94 LOP J6.37 VP 36.492 GAP 18.92 AZP 87.81 TAL 147.71 TAP

RC 196.842 GL 11.20 GP 1.43 ZAk 37.79 ZJP 177.60 ET$ 145.03 ZkE 1_7,9J ETE

PLANETC_ENTRIC CONIC

C3 69.995 VHL 8,366 OLA Z3.10 RAL 26.92 RAO 6569,3 VEL 13.833 PTH

LNCH AZMTH LNCH TIME L-I TIME IN] LAT IN] LONG IN] RT A$C IN] AZMTH JNJ TIME

90.00 4 57 II 3344,07 -23.77 120.65 279.76 74.14 5 52 55

90.00 23 52 45 4348.74 4.92 180.29 268.27 62.06 25 5 14

100.00 6 36 13 3024.77 -26.12 97.88 280.47 74.93 ? 26 38

100.00 I 0 21 4143.27 6.96 164.02 267.09 60.86 2 9 24

1]0.00 B 20 21 2698.99 -31.90 74.77 282.11 76.74 9 5 20

IJO.OO l 32 42 404J.82 12.00 153,31 264,06 57.75 2 40 A

OIFFERENTIAL CORRECTIONS MIO-COUR$E EX[CUTI(_N ACCURACY

TOE 3.834T TRA 6.4884 TC3-1.0564 8AU .9986 SGT 5775.7 SGR 394.B 5G3 123.1

ROE .3612 RRA .0085 RC3 .0103 FAU .O0503 RRT .4543 RRF .4432 RTF .9706

FOE .8992 FRA 1.7204 FC3 -.0622 86P J9264 $G8 5786.5 R23 .0008 RJ3 .9706

BOE 3.9756 BRA 6.4884 8C3 1.0565 FSP -423 SGI 5??9,3 $G2 342,6 THA 1,74

1J9.08 ECC .33601 INC 3,6667 Vl 30.209

94.4J RCA 79.19 APO J58.99 V2 34.924

J79.17 ZAC I08.02 ETC J66.13 CLP 178.O7

2.53 VHP 12.06! 0PA 4.23 RAP 13.86 ECC 2.J519

PO C$T TIN IN] 2 LAT IN] 2 LONG

2744,1 -25.72 J12.53

3748.7 1.05 ]73.65

2424.8 -2?.94 99.55

3543.3 3.03 J57.45

2099.0 -33.29 66.B?

344].6 ?.66 146.9]

ORBIT 0ETERNINATION ACCURACY

ST 3000.0 SR 38A.3 S$ ?_6.4

CRT .8??7 CRS -.8510 CST -.9985

L64 3112.0 MSA ]88.2 SS4 J0.9

ELI 30Jg.0 EL2 183.0 ALF 6.44
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL 2 1965-66,

LAUNCH DATE DEC Z 1965 FLIGHT TIME 214,00 ARM?YAk OAT[ JUL 4 1966

HELIOCENTRIC CONIC DISTANCE 610.61I

RL 147.A8 LAL .00 LOL 69.6| VL 26.J45 GAL 15.35 AzL 66.30 HCA 309o89 SNA 118.90 EC( .35181 INC 3.7040 Vl 30.209

RP 10b.47 LAP -Z.B4 LOP 19.56 VP 36.4_0 GAP 20.00 AZP 87.62 TAL 146.S6 TAP 96.4_ RCA 77.07 APO JSD.?_ V2 34.938

RC 198.613 GL IO.51 GP 1.41ZAL 36.42 ZAP |76.72 ETS 156.31 ZAE |27.69 ETE 179.22 ZAC 110.10 ETC |E8.0O CLP 177.O4

PLANETOCENTR|C CONIC

C3 79.815 VNL J.934 0LA 22.90 RAL 26.45 RAD 6569.6 V£L IA.183 PTH Z.58 VHP |2.7|9 DPA 5.10 RAP ]5.94 ECC Z,3135

LNCH AZ_TH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ Z LAT INJ 2 LONG

90.00 5 6 9 3384.40 -23.39 122.02 283.46 ?3.56 6 Z 14 2764.4 -25.42 113.94

90.00 23 5S 57 4389.54 6.12 |82.59 271.53 _..,,_ 25 9 G 3789.5 2.36 115.93

JOO.OO 6 44 46 3046.44 -25.7_ 99.37 284.20 14.24 ? 35 32 2446.4 -27.64 91.09

I00.00 | 3 $? 4182.T4 8.27 J66.23 2?0.57 61.J? 2 13 40 3582.? 4.56 JSg.GZ

110.00 8 ZB 14 2722.73 -3J.A2 16.5_ 285.93 75.77 9 13 3? 2122.? -33.05 67.6?

110.OO I 36 58 4079.21 13.35 J55.36 267,35 58.24 2 44 57 3479.2 9.05 lag.gO

O_FFER[NTIAL ¢_RECTION$ NI0-COURS[ EXECUTION ACCURACY O281T DETERMINATION ACCURACY

T0E 3.9B81 TgA ?,0511 TC3 -.873I 8AU .93]? SGT 5754._ SGR 3?9.7 $83 ]I9.] ST 2951.3 $R 378.6 S$ TGD.D

RD[ .5903 RRA .0679 RC3 .007A FAU .00347 RRT ,4929 RRF .482I RTF .9731 CRT .8764 CRS -.8521 CST -.9981

rOE .9010 FRA |.19|8 FC3 -.037_ _SP 19|76 $G¢ 5?66,8 R23 .OOO? R13 .9757 LSA 3065.4 NSA 185.7 SSA 10.4

eo[ 4.0295 BRA 7.0518 8C3 .8732 FSP -406 SGI 5751.3 SGZ 3)0.2 THA 1.87 ELI 2970.0 EL2 181.2 ALF 6.44

LAUNCH DATE 0EC Z |965

HELIOCENTRIC CONIC

RL 14?.4J LAL .00 LOL

RP IO8.4_ LAP -2,73 LOP

RC 2OO.A8! GL 9.83 GP

PLANIETOCENTR_C CONIC

C3 91.535 "VHL 9.581 OLA

LN(H AZMTH LNCH TIM( L-I TIME JNJ LAT

90.00 5 15 6 3383.19 -_3.02

90.00 O Z 5 44_R.33 7.47

100.00 $ 53 1i 3068,?5 -25.35

I00.00 I 6 _7 4124,00 9.61

JiO.O0 8 33 57 1745.44 -31.02

1J0.00 1 40 25 4118,07 jA.73

OIFFERENTIAL CORRECTXON$

TOE 4.1485 TRA 7.87_8 TC3 -.7057 BAU .8636

RO[ .6200 RRA .01|0 RC3 .0055 FAU .00189

FOE .9|71 FRA 1.8699 FC3 -.0119 BSP i9188

BOE 4.1945 SRA 7.6729 BC3 .?051 FSP -393

FLIGHT TIME 2J6.00 ARRIVAL DATE JUL 6 J966

DISTANCE 614.135

69.61 VL 26.J14 GAL 16.81 AZL 86°26 HCA 313.08 SNA lIB.73 ECC .37063 ZNC 3.1445 vl 30.20_

ZZ.?5 VP 36.470 GAP 21.20 AZP 87.44 TAL 145.53 TAP 98,6| RCA 74.73 APO 161.73 v2 34.948

1.59 ZAL 55.I7 ZAPJT_.73 ETS 162.94 ZAE J27.43 ETE I19.21 ZAC |12.13 ETC 165.64 CLP 175.96

ZZ.65 RAL 29.84 RAD 6569.8 YEL I4.590 PTH 2.85 VHP I3.454 DPA _._4 RAP Jlr?/) ECC 2.5064

_NJ LONG |NJ RT ASC ZNJ AZNTH |NJ T_NE PO CST TIN ]NJ Z LAT INJ 2 LONG

I_3._7 281.03 ?_.04 6 || 29 Z783.2 -15.J3 ]l_.Z4

18_.0! 274.69 62.61 J 15 57 3832.3 3.74 J78.32

I00.76 287.80 73.80 7 44 21 1466.7 -27.35 9Z.53

168.55 Z73.54 6J.56 2 J? J 3824.0 5.74 16J.91

78.17 189.61 74.e7 9 21 42 2143.4 -32.79 69.39

151.53 210.54 58.80 Z 49 3 3518.1 10.49 I50.99

MID-COURSE _XECUTION ACCURACY CRBIT DETERMINATION ACCURACY

SGT 5125.9 SGR 374.3 SG3 lJS.J ST 2899.1 $R 371.5 SS 166.0

RRT .5308 RRF .5104 RTF .9766 CRT .8755 CR$ -.8535 CST -.9990

SGB 5738.J-R23 .0003 RJ3 .9768 LSA 3016.0 MSA I81.3 SSA 9.9

SGJ 5729.3 SG2 317.0 THA 1.99 ELI 2917.4 ELI 178.4 ALF 6.43

LAUNCH OAT[ OEC 2 1965

HELI_ENTRIC CON|C

RL |47o45 LAL ,DO LOL

RP 108.38 LAP -Z.6Z LOP

RC 101.264 GL g.15 GP

PLAN[TOCENTRIC CONIC

C3 105.640 VHL 10.Z78

LNCH AZNTH LNCH TIME L-I TIME INJ LAT

90.00 5 23 59 3400.Z6 -Z2._B

90.00 0 3 16 4476.86 8,85

100.00 ? I 36 3085.50 -24.98

100.00 1 8 ZO 4266.86 10.99

110.00 8 43 _7 1766.89 -_C).63

110.00 ] 42 59 4158.22 16.13

DIFFERENTIAL CORRECTIONS

TOE 4.3300 TRA 8.3449 TC3 -._51A BAU .1788

ROE .$506 RRA .1083 RC3 .0046 FAU .00017

FOE .93_I FRA 1.9578 FC3 -.0014 BSP 19110

8OE A.3786 8RA 8.3A_6 8C3 .5514 FSP -380

LAUNCH DATE 0EC Z I_65

HELIOCENTRIC CONIC

FLIGHT TIME ZIS.DO ARRIVAL DATE JUL B 1966

OISTANCE 617.1B5

69.61 VL 26.0B5 GAL I8,43 AZL 86.2] NCA

_5,94 vP 36,46J GAP 22,56 AZP 87,26 TAL

1.37 ZAL 54.04 ZAP 174,63 ETS 167._3 ZAE

316.27 SNA118.57 ECC .39150 INC 3.7886 Vl 30._09

144._3 TAP 100.90 RCA 72.11 APO 16_.02 v2 34.961

127.09 ETE I79.33 ZAC 1)4.10 ETC 165.66 CLP J74.$1

OLA 22.37 RAL 31.Jl RAO 657C 0 VEL ]5.066 PTH 2.71VHP |4.282 DPA 6.75 RAP 19.67 [CO Z.7386

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN |NJ Z LAT JNJ Z LONG

IZ4.41 _90,46 72.57 6 20 40 2BO0.3 -2_.P5 116._!

187.55 277.7J 6_.99 1 J? 53 3876.9 5.16 I$O.PZ

I02.03 191,24 73.03 T 53 2 2485.5 -27.07 93.85

|70',99 276.58 6_.03 E 19 27 3666.9 7.17 16A.29

79.72 293.I3 7A.03 9 29 34 2J66.9 -32.51 7|.01

159.79 273.62 59,45 2 52 17 3558.2 11.96 15_.17

MID-COURSE EXECUTION ACCURACY ORBIT 0ETERNINATION ACCURAC_

SGT 5693.6 SGR 368.6 SG3 111.4 ST 28A6,9 $R 363.2 $S 775.9

RRT .5885 RRF .5585 RTF .9799 CRT .8752 (R$ -.8555 CST -.9992

SGB 5705.5 R23 -.0002 RI3 .9799 LSA 2967.7 NSA 179.0 SSA 9.3

SGI 5697,4 SG2 303,0 THA 2,11 EL! 2864,7 EL2 I74.6 ALF 6,39

FLIGHT 7_NE 220.00 ARRIVAL DATE JUL JO 1966

OISTANCE 6|9.634

RL 147.A8 LAL .00 LOt. 69.6J VL 26.056 GAL 20._5 AZL

RP IOe.35 LAP -_.A9 LOP zg.Ia VP 36.453 GAP 24.1J AZP

RC 2OA.OZ3 GL 8.49 GP J,35 ZAL 3_.05 ZAP |?3.44 ET5

PLAN_TO(ENTRXC CONIC

C3 12_.760 VHL 11.080 DL_ _R,04 RAL 3_.2_ RAD 6570.3 VEL

LNCH AZNTH LN_H T|IAE L-! TIME INJ LAT _NJ LONG

90.00 5 31 48 3415.34 -ZZ.36 125.40

90.00 0 3 24 4522.94 J0.27 I90._

100.00 7 9 49 3101.40 -_4.64 I03.J?

i00.O0 l 9 Z 4311.JZ I2.39 113.53

110.00 8 50 41 1786.79 -_0.15 91.15

110.OO I 44 38 4J99.50 17.55 162.16

D_FFERENTIAL CORRECTION5

TOE 4.5348 TRA 9.0831 TC3 -.4101BAU _.6731

RD_ .6_ RRA .1_O3 RC3 .0045 FAU-.00I?5

FOE .9511 FRA Z.0573 FC3 .0123 BSP 19127

BO_ 4.585$ eRA 9.0844 8C3 .4101 FSP -368

86.16 HCA

87.08 TAL

170._2 ZA[

319.47 SNA 118.41 ECC .41513 INC 3.8382 VI ._._0,209

143.90 TAP 103.36 RCA 69.18 APO J_7.64 VZ 34.974

126.68 ETE 179.38 ZAC J15.99 £TC 165.45 CLP 1T3.58

2.78 VHP 15.221DPA 7.53 RAP 21.A9 ECC 3.0203

AZNTH INJ TIH[ PO CST TIN _NJ Z LAT INJ 7 LONG

7_.I6 6 29 41 2815._ -24.60 ]17.44

63.46 I 18 47 3922,9 6.62 ]83.4E

72.52 8 1 31 2502.4 -26,80 95.0_

62.58 12 20 53 3711.1 8.6_ 166.77

73.26 9 37 8 7J86.8 -32.24 72.50

60.18 2 54 38 3599.5 13.45 153.44

O28|T OETERNZNATION ACCURACY

ST 2794.9 SR 353.7 5S 790.2

CRT .8756 CR$ -.8582 CST -.9993

LSA _9Z0.8 MSA 17_.7 SSA B.8

EL1ZB|Z.O EL2 169.8 ALF 6.3_

INJ

293.7_

_80.58

294.5J

219.A7

296,46

276.57

15,6_4 PTH

RT A$C INJ

MIO-COUR$£ EXECUTION ACCURACY

SGT 56_7.3 $GR 362,8 SG3 107.9

RRT .6057 RRF .5963 RTF .9829

$GB 5889.0 R_3 -.0007 Rt3 .9829

SG1 566i.6 SG2 288.4 THA 2.23
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL. 2. 1965-66

LAUNCH DATE DEC 3 1965 FLIGHT TIN[ TO.D0 4RRIVAL DATE rib IJ J966

HELIOCENTRIC CONIC

RL J47.46 LAL .00

RP 107.52 LAP 3.28

RC 4_.8_8 GL 17.)4

PLANETOCENTRIC CONIC

C3 25.994 VHL 5.098

LNCN AZNTH LNCH TINE

90.00 3 7 IO

90.00 J4 38 I0

_00.00 4 27 39

100.00 16 0 22

110.OO 5 33 57

II0.00 17 I0 33

DIFFERENTIAL CORRECTIONS

TOE -.2396 TRA -.4333 TC3 .4383 8AU .I625

RD[ -.3209 RRA .0737 RC3 -.I63J FAU .03367

FOE .3817 FRA -.0580 FC3-|.I213 BSP Z017

8DE .4005 8RA .4396 8C3 .4676 FSP -263

DISTANCE J82.287

LOL 70.62 VL 26.389 GAL -6.5| AZL 86.68 HCA 80.77 SMA |20.3| ECC .Z5125 INC ).32|9 VI 30.214

LOP 15|,38 VP 36.953 GAP -13.24 AZP 89.47 TAL 200.31 TAP 28|.08 RCA 90.08 APO |50.54 V2 35.Z44

GP -I.45 ZAL 122.39 ZAP 5.07 ETS |§.40 ZAE |49.67 ET[ 336.10 ZAC 62,52 ETC 16|.97 CLP -4.86

OLA -|.82 RAL 304.6| RAD 6568.| VEL |2.|40 PTH 2.I8 VHP 8,577 CFA -|7.05 RAP 330.36 ECC I_4_78

L-I TIME IN| LAT IN| LONG IN| RT A$C IN| AZMTH IN| TIME PO C$_ TIM IN| Z LAT IN| 2 LONG

2221.61 -19.74 4J.93 169.74 110.72 3 44 II J62|.6 -|6.74 34.53

4978.63 Z2.29 218.I8 170.75 72.07 16 I 9 4378.6 19.63 ZlO.5Z

1961.95 -20.85 22.37 169.ZB 11J.92 5 0 21 1362.O -17.70 15.00

4713.52 23.42 J98.28 |70.33 70.88 |7 J8 55 4|13.5 20.60 |90.62

|754.4| -23.84 5.2| 167.87 lj5.26 6 3 J2 1/54.4 -20.23 357.92

4493.82 26.47 |80.32 169.06 67.53 18 25 27 3893.8 23.19 172.70

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION 4CCURACY

5GT 713.9 SGR 405.7 SG3 ]05.7 ST 306.7 5R 36J.5 SS 3J9.2

RRT -,0608 RRF .06J0 RTF -,6825 CRT .8425 CRS .9953 CST .85T0

$GB 82J.| R23 .000| 213 .6828 LSA 553.5 MSA 140.9 SSA 22.1

$G| 7|4.5 SG2 404.6 THA |77.09 ELI 455.6 EL2 131.1 ALF 30.55

LAUNCH DATE OEC 3 1965 FLIGHT TI_ 72.00 ARRIVAL DATE FEB J3 1966

HELIOCENTRIC CONIC

RL 147.46 LAL .00

RP 107.54 LAP 3.32

RC 47.Z02 GL 18,1J

PLANETOCENTRIC CONIC

C3 24.372 VHL 4.937

LNCH AZNTH LNCH TIME

90.00 2 57 25

90.00 14 33 98

lO0.O0 4 18 3

100.00 15 55 59

I|O.O0 3 24 47

110.OO 17 5 46

DISTANCE 189.099

LOL 70.62 VL 26.610 GAL -6.52 AZL 86.66 HCA 84.01 SNA 121.54 ECC .24035 INC 3.34J5 VJ 30.214

LOP 134.63 VP 37.099 GAP -12.26 AZP 89.6§ TAL 201.66 TAP 285.67 RCA 92,33 APO 150.73 v2 35.239

GP -1.54 ZAL 123.80 ZAP 7.40 £TS 10.87 ZAE 148.59 [TE 337.01 ZAC 63.37 [TC 162.12 CLP °T.Z4

DLA -1.45 RAL _2.86 RAD 6568.0 VEL 12.081 PTH 2.16 VHP 8.040 0PA-16.86 RAP 331.23 ECC !.4044

L-| TIME IN| LAT |NJ LONG IN| RT ASC IN| AZMTH IN| TIN[ PO CST'TIN IN| 2 LAT IN| 2 LONG

22J9.30 °19.68 41.78 167.15 lJ0.78 3 34 24 1619.3 ol6.68 3a.39

49fl3.|9 21.75 216.52 167.92 71.40 15 56 3| 4353.2 19.0J 208.91

1959.09 -Z0.78 22.J9 166.69 |I1.99 4 50 44 J359.J -17.6J 14.82

4688.63 2_.86 196.84 |67.50 70.19 17 |4 8 4088.6 19.95 189,0_

1730.30 °23.72 4.95 165.30 ||5.37 3 53 fit 1150.3 -20.10 357.67

4470.18 25.84 178.77 I66.2| 66.80 18 20 17 3870.Z 22.48 |7J.23

NIO-COUR$C EXECUTION ACCURACY ORGIT DETERNINAT|ON ACCURACY

SGT 735.3 SGR 405.8 SG3 IJ9.5 ST 316,2 SR 359.3 SS 344.9

RRT -.0660 RRF .0674 RTF °.6976 CRT .8602 CRS .9957 CST .8fl90

SGO 839.8 R23 °.00]4 R|3 .6979 L54 572.7 N$A 139.9 SSA 23.0

SGJ 736.0 SG2 404.5 THA 177.0| ELI 46|.9 EL2 125.4 ALF 49.24

DIFFER[NTIAL CORRECT/ONS

TOE °.2439 TRA -.4106 TC3 .4898 BAU .J709

RDEo.3102 RRA .0663 RC3 °.|753 FAU .03686

FD[ .4272 FRA -.0996 FC3-J,2985 BSP 2098

gOE .3946 8RA .4J39 8C3 .3202 FSP -303

LAUNCH CATE DEC 3 1965 FLIGHT TINE 74.00 ARRIVAL DATE FEB 15 J966

HELIOCENTRIC CONIC

RL 147.46 LAL .00

RP 107.53 L4P 3.36

RC 4a.656 GL 18.82

PLAN[TOCENTR]C CONIC

C3 23.401 VNL 4.837

LNCH AZNTH LNCH TIME

90.00 2 48 6

90.00 14 29 45

100.00 4 8 36

100.00 15 51 37

llO.O0 5 16 0

llO.O0 |7 I 2

DISTANCE 195.905

LOL 70.62 VL 26.800 GAL -6.53 AZL 86.64 HCA 67.26 SNA 122.66 ECC .25067 INC 3.3608 VJ 30.2J4

LOP |57.88 VP 37.230 GAP -1|.33 AZP 88.94 TAL Z03.02 TAP 280.27 RCA 94.38 APO 150.98 v2 35.234

GP -1.65 ZAL 125.|7 ZAP 9.85 ETS 8.50 ZAE 147,76 ETE 337.74 ZAC 64,|5 ETC 162.25 CLP -9.71

OLA -1.1| RAL 301.J6 RAD 6568.0 VEL J2.03_ PTH 2.15 VHP 7.533 OFA -16.70 RAP 332.05 ECC 1.3851

L-I TZNE IN| LAT |NJ'LONG IN| RT ASC IN| AZNTH IN| TIME PO C$T T|N IN| 2 LAT IN| 2 LONG

2218.03 -19.65 41.70 164.72 ||0.8| 3 25 4 1618.0 -J6.65 34.3|

4930.54 21.25 215.04 163.29 70.83 15 51 56 4330.5 18.44 207.50

1957.29 -20.73 22.07 164.27 J12.03 4 41 33 1357.3 -17.56 14.7|

4666.50 22.34 195.20 |64.87 69.61 17 g 23 4066.5 19.36 187.67

1747.36 -23.63 4.76 162.90 II5.45 5 45 7 1147.4 °20.01 357.50

4449._0 25.27 |77.4| 163.57 66.18 18 15 I1 3849.2 21.83 |69.94

NZO°COUR$( EXECUTION ACCURACY ONEIT DETERMINATION ACCURACY

SGT 754.9 SGR 404.9 $63 |35.4 ST 3_5.1SR 356.1 SS 372.4

RRT -.0723 RRF .075l RTF -.7110 CRT .6767 CRS .9952 CST .8616

SGB 856.7 R'Z3 -,003| RI3 .71|4 LSA 392.6 NSA ]39.fl SSA 23.8

SGI 755.7 $62 403.4 THA 176.89 ELI 467.2 EL2 119,2 ALF 47.98

OZFFERENT|AL CORRECTIONS

TDE -.2482 TRA ".3881 TC3 .5392 _AU .1785

ROE -.3OO1 RRA .O593 RC3 -.1869 FAU .04051

FOE .4796 FRA -.1506 FC3°I.4885 8SP 2175

BOE ,3894 8RA .3926 BC3 .5706 FSP -350

LAUNCH DATE DEC 3 J965 FLIGHT TIME 76.00 ARRIVAL DATE FEB 17 1966

HELIC(ENTRIC CONIC

RL 147.46 LAL .00

RP 107.57 LAP 3.38

RC 50.208 GL 19.48

PLAN(TOCENTRZC CONIC

C3 22.439 VHL 4.737

LNCH AZMTH LNCH TINE

90.00 2 39 16

90.00 14 25 39

I00.00 4 0 J5

100.00 15 47 21

I10.00 3 7 39

110.OO I6 56 26

DISTANCE 202.701

LOt. 70.62 VL 26.970 GAL -6.fl5 AZL 86.62 HCA 90.50 5MA 123.73 ECC .Z2212 INC 3.380_ Vl 30.214

LOP 161.12 VP 37.347 GAP -10.44 AZP 90.03 TAL Z04,37 TAP 294.87 RCA 96.24 APO lSJ.2l Y2 3fl.2Z7

GP -1.77 ZAL 126.48 ZAP |Z.4| ETS 7.07 ZAE 147.17 EYE 338.30 ZAC 64.82 [TC 162.34 CLP -12,29

OLA -.79 RAL 299.54 RAO 6567.9 VEL 1J.992 PTH 2.14 VHP 7.053 OPA -J6.59 RAP 332.74 ECC 1.3693

L-I TII4E IN| LAT IN| LONG IN| RT ASC IN| AZNTH IN| TIN[ PO CST TIN IN| 2 LAT IN| 2 LONG

2217.67 -19.64 4|.68 162.48 |I'0.Bl 3 I6 14 16J7.7 -16.64 34.29

4910.45 20.79 213.75 162.88 70.33 15 47 29 431D.4 17.92 206.25

J9_8.47 -20.71 22.02 |62.04 J12.05 4 32 51 J356.5 -|7.54 14.66

4646.88 21.87 193.94 J62.45 69.10 |7 4 48 4046.9 J8.83 186.46

1745.47 -23.58 4.64 |60.6_ |15.50 5 36 44 1145.5 -|9.95 337.38

4430.65 24.76 J7621 16J.|4 65.64 ]8 10 17 3830.6 2J.26 168.B|

ORBIT OETERMINATION ACCURACY

5T 333.0 SR 3_|.8 53 402.0

CRT .89J7 CRS .9940 CST .8646

L54 6|3.4 MGA |38.7 SSA 24.4

ELI 471.2 EL2 J12.6 4tF 46.T6

DIFFERENTIAL CORRECTIONS

TD[ -.2321 TRA -,3662 TC3:.5843 BAU .185J

RD[ -,2}04 RRA .0325 RC3 -,|978 FAU .0446_

FOE .3402 FRA -.2099 FC3-1.7238 BSP 2245

BOE ._646 BR4 .36e9 BC3 .6169 FSP -404

N|O-CC_IR$E EXECUTZON ACCURACY

$GT 771.8 8GR 403.2 $63 |53.5

RRT -.0797 RRF .0843 RTF °.7224

$GB 870.8 R23 -.13054 213 .7229

$G| 772.7 SGZ 401.4 THA 176.73
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 2. 1965-66

LAUNCH 0ATE DEC 3 J_65 fLIGHT TIN[ 78,00 ARRIVAL DATE FIB 19 |966

HELIOCENTRIC CON[C 01STANCE Z09.483

RL ]47.46 LAL .00 LOL 70.62 VL 27,122 GAL -6.58 AZL 86.60 HCA 93.74 SNA 1Z4.69 ECC ,21460

RP J07.60 LAP 3.39 LOP I64.37 VP 37.450 GAP -9.60 AZP 90.22 TAL 205.69 TAP 299.43 RCA 97.93

RC 5].B_0 GL 20.08 GP -].9| ZAL J27.70 ZAP |_.10 £T.J 6.|| Z46 |46,_ _T£ 338.68 ZAC 6§.38

PLANETOCENTR]C CONIC

C3 ?].650 VHL 4.653 DLA -.49 RAL 298,0| R4D 6567.9 VEL ||,959 PTH 2.|3 VHP 6.602 OP_ -]6.53

LNCH AZNTH LNCH T|M[ L-I TIN[ IN| LAT IN| LONG IN| RT A$C IN| AZNTH IN| TIN[ PO CST TIN

90._0 2 30 58 2219.15 -19.66 41.71 160.44 110.B0 3 7 56 |6|8.2

90.00 |4 21 43 4892.64 20.38 Z|2.60 |60.68 69.90 ]5 43 J6 429Z.6

]00.00 3 52 5 1956.fil -20.71 22.02 I59.99 1]2.05 4 24 4I 1356.5

100.00 I5 43 17 4629.52 21.44 192.82 160.25 68.66 17 O 27 4029.5

110.00 4 59 48 1744.53 -23.53 4.59 I58.65 ||5.53 5 28 53 1]44.5

]J0.00 I6 32 3 4414.27 24.29 175.I6 158.93 63.18 I8 5 38 3814.3

INC 3.3994 Vt 30.2]4

4PO |51.44 V2 55.220

ETC I62.40 CLP -14.98

0ItFERENTIAL CORRECTIONS NID-COURSE EXECUTION ACCURACY

TO[ -.2535 TR4 -.3435 TC3 .6237 BAU .|903 SOT 785.5 SGR 400.6 $G3 174.3

ROE -,2809.'RR4 .0461 RE3 -.2082 F4U .04944 RRT -.0883 RRF .0955 RTF -.73|4

rOE .6106 FRA -.2783 FC3-I.977J 8SP 2300 5GB 881.7 R23 -.0083 R|_ .7320

B0£ .3798 BRA .3486 BC3 ,6576 FSP -467 SGI 786.5 5G2 398.4 TH4 |76.53

RAP 333.]3 [CC I._563

]NJ 2 LAT IN] 2 LONG

-16.65 34.32

]7.46 205.14

-17.54 J4.67

18,35 185.39

-19.92 351.33

20.74 1fi7.82

CxRglT 0[T[RNTNATION 4CCURAC_

ST 340.0 SR 346.4 SS 434.0

CRT .9049 CRS ,9923 CST .8675

LSA 63_,3 N$A 140.7 SSA ?4.7

EL| 473.7 EL2 10_.8 ALF 45.59

LAUNCH 04TE DEC 3 1965 FLIGHT TIN[ 80.00 ARRIVAL DATE FEB ZI 1966

HELIOCENTRIC CONIC

RL 147.46 LAL .00

RP 107.62 LAP 3.39

RC 53.572 GL 20.63

PLANETO_[NTRIC CON|C

C3 21.OO4 VHL 4.383

LNCH 4ZMTH LNCH TIM_

90.00 2 23 14

90.00 14 .|B 4

100.00 3 44 29

IO0.O0 15 39 30

IIO.O0 4 52 29

110.00 16 47 59

0ISTANCE 216.249

LOL 70.62 VL 27.2f_ GAL -6.61 AZL 86.56 HCA 96.98 5HA 123.35 [(C .2080i

LOP 167.62 VP 37.54| GAP -8.79 AZP 90.42 TAL 206,97 TAP 303.95 RC4 99.44

"GP -Z.O6 ZAL 128.83 ZAP 17.92 ET$ 3.42 ZAE 146.79 [T[ 338.89 ZAC 65.82

DLA -.22 RAL 296.58 RAO 6567.9 VEL /1.932 PTH 2.12 VHP 6.177 OPA -16.53

L-I TEN[ IN| LAT IN| LONG IN| RT ASC IN| AZHTH IN| TIH[ PO CST TIN

2219.38 o19.68 41.79 158.58 I10.78 3 0 i3 1619.4

4976.83 20.01 211,39 158.69 69.53 15 39 20 4276.8

1957.32 -20.73 22.08 158.I4 11_.03 4 |7 6 |357.3

4614.12 21.O6 19|.84 If18.25 68.28 16 56 24 40|4.1

_744.43 -23.54 4.38 156.81 115.53 5 21 34 1144.4

4399.78 23.88 174.25 136.93 64.78 18 J ]8 3799.8

OZFFERENTIAL CCRRECTION$

TOE -.2580 TRA _.3263 TC3 .6563 8AU .1942

ROE -.2715 RRA .04OO Re3 ".218Z FAU .05488

FOE .692Z FR4 -.3569 FC3-2.2620 BSP 2339

8DE .3745 BRA ,3288 8C3 .6916 FSP -538

HID-COURSE EXECUTION ACCURACY

SGT 795.Z SGR 397.1 SO3 197.9

RRT -.0989 RRF .1085 RTr -.7380

SGB 888.8 R23 -.OlI7 R13 .7388

SGI 796.5 $G2 394.5 THA 176.25

INC 3.4188 Vl 30.214

APO 15J.67 V2 35.212

ETC 162.43 CLP -]7.BI

RAP 333.79 ECC 1.3437

IN] 2 LAT IN] 2 LONG

-I6.68 34.40

|7.04 204.J7

-17.36" 14.72

17.92 164.45

-19.91 357.32

20.28 166,93

ORBIT DETERMINATION ACCURACY

ST 343.4 SR 339.6 SS 46B.5

CRT ,9160 CRS .990] C$T .8700

LSA 658,3 NSA 142/5 SSA 24.8

ELI 474.2 [L2 99.5 ALF 44.48

LAUNCH DATE 0[C _ 1965 FLIGHT TIN[ 82.00 ARRIVAL C4T[ FEB 73 1966

HELIOCENTRIC CONIC

RL ]47.46 LAL .00

RP 107.64 LAP 3,55

RC 55.368 GL 21.13

PLANETOCENTR]C CONIC

C3 20.4?5 VHL 4._

LNCN AZNTH LNCH TIN_

90.00 2 16 5

90,00 ]4 ]4 44

100.00 5 37 26

lO0.O0 15 36 3

110.00 4 45 44

]10,00 !6 44 |5

DIFFERENTIAL CORRECTIONS

TOE -.2575 TRA -.3076 TC3 ,6831 8AU .|971

ROE -.2619 RRA .0340 RC3 -.2279 FAU .06|15

rOE .784_ FR4 -.4488 FC3-2.5857 BSP 2597

BOE .3672 BRA .3095 BC3 .7202 FSP -625

01ST4NC[ 222.995

LOL 70.62 VL 27,378 GAL -6.63 AZL 86,56 HCA 100.22 SNA 126.34 ECC .20226 INC 3.4385 V] 30.214

LOP ]70:_6 VP 37.621 GAP -8.0| 4ZP _T._j TAL 208.19 TAP 508.4| RCA J00:Tg APO 151.89 V? 3_.?04

CP -2.23 2AL 129.85 Z4P 20.90 [7S 4.90 ZA_ ]47.01 ETE 338.92 ZAC 66.12 ETC 162.4] CLP -20.79

OLA ,04 R4L 295.26 RAO 6567.8 VEL ]J.gJO PTH 2.12 VHP 5.778 OP4 -16,60 RAP 334.10 ECC 1.3370

L-| T|NE |NJ LAT IN| LONG IN| RT b$C IN| 4ZNTH IN| TZME PO C$T TAN IN| 2 LAT IN| ? LONG

222].29 -19,73 41,91 156.92 110.73 2 53 6 1621.3 -16.73 _.51

4862.71 19,67 210.69 |56,90 69.2J 15 35 47 4262.7 16,66 203.31

1958.84 -20,77 22,17 |56.48 1]1.99 4 |0 5 1358,8 -17,61 14.81

4600.38 20.71 190.97 156.46 67.95 16 52 44 4000.4 17.54 I83.6!

1745,09 -23.56 4,62 155116 115.5J 5 14 49 1|45.1 -19.93 357.36

4386.9] 23.50 |73.44 |55.13 64.43 17 57 22 3786.9 19.86 166.18

NI0-EOURSE EXECUTION ACCURACY _BIT OETERN/NATION ACCURACY

SGT 800.1 SGR 392.9 SG3 225.! ST 3,6.8 $R 33].9 SS 504.4

RRT -,J15| RRF ,1258 RTF -,7453 CRT .9250 CR5 .9876 CST .8711

SGB 891.4 R23 -.0|38 RI3 .7443 LSA 680.7 NSA ]44.6 SSA Z4.8

SGJ 801.8 SG2 389.5 THA J75.76 EL1 471.0 EL2 92,8 ALF 43,64

LAUNCH OAT[ OEC 3 1965 FLIGHT TIN] 84.00 ARRIVAL CAT[ FEB 25 1966

HEL;O(ENTR_C CONIC

RL 147.46 LAL .OO

RP 107.67 LAP 3.36

RE 57.230 GL 21.58

PLAN[TO_ENTRIC CONIC

C3 _0.042 VHL 4,477

LNCH AZNTH LNCH TIN[

90.00 _ 9 30

90,00 I4 IJ 48

100.00 3 30 58

I00.00 15 33 I

110.00 4 39 32

]10.00 16 40 57

O]FFERENTIAL CORR£CRION$

TOE -.2566 TRA -,2928 TC3 .6970 B_U .1973

ROE -,2_19 RR_ .02_3 R(3 -,2375 FAU .06821

FOE .8927 FRA -.5516 FC3-2.9464 _$P 2395

BDE -3596 BR4 .2942 BC3 .7364 FSP -720

DISTANCE 229.719

LOt. 70.62 VL _7.484 GAL -6.66 AZL 86.34 HCA 103.46 SNA 127.O4 ECC .J9726 INC 3.4586 Vl 30.214

LOP 174.J0 VP 3T,690 G_P -7.28 AZP 90,8| TAL 209.33 TAP 3]2,78 RC4 ]O1.98 4PO ]32.10 V2 35.193

GP -2.42 ZAL 130.77 ZAP 24.0_ [TS 4.49 ZAE 147.51 IT[ 338.73 ZAC 66.26 ETC ]62.35 CLP -Z3.94

OLA .29 RAL 294.07 RAO 6567.8 VEL 11.892 PTH 2.11 VHP 5.404 0PA -]6.75 RAP 334.26 [CC ].3298

L-I TIN] INJ LAT _NJ LONG IN] R7 ASC INJ AZNTH IN] TIME PO CST TIN IN] 2 LAT IN] 2 LONG

2223,83 -I9.79 42.07 135.44 110.67 2 46 34 16Z3.8 -]6.80 34.67

4849.96 |9.36 209.89 155.30 68.92 |5 32 38 4250.0 16.32 202.53

196J.O1 -20.83 2_.31 155.0J 111.94 4 3 39 1361.0 -|7.67 14.94

4588.0J 20.39 190.19 J54.87 67.66 ]6 49 29 3988.0 ]7.18 ]BZ.86

J746.43 -25.60 4.7/ 153.69 I|3.47 5 8 38 I146.4 -19.98 357.44

4375.35 23.16 ]72.7J J53.33 64.12 J7 33 53 3775.4 19.49 ]65.50

NI0-COURS[ EXECUTION ACCURAC_ ORBIT OET[RN]NATION ACCURACY

SGT 798.6 SGR 387.9 5G3 235.8 ST 347,7 SR 322,6 SS 543.8

RRT -,1303 RRF ,J455 RTF -.7432 CRT .932J CR$ .9850 CST ,8716

5GB 887.9 R23 -.0198 RJ3 .7446 LSA 705.9 NS4 J47.5 SSA 24.5

SGI 800.7 SG_ 383.6 THA 175.30 EL] 466.2 ELZ 87.2 4LF 42.71
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES *VOL 2. 1965.66p

LAUNCH DAT_ 0[C ) 1965 FL|GHT TIME 86.00 ARRIVAL DATE FE6 Z? 196e

M[LIOCENTRIC CONIC

RL 147.46 LAL .00

RP 107,70 LAP 3.33

RC 59.152 GL 22.00

PLANE TOCENTRZC CONIC

C3 19.6J6 VHL 4.437

LNCN AZNTN LNCH TIME

90.00 Z 3 29

90.O0 14 9 19

100.00 3 25 4

IDO.OD 15 30 25

110.00 4 33 52
11b.00 16 38 6

OIFF[RENTIAL CORRECTIONS

rOE -.Z536 TRA -.2815 TC3 .6966 BAU .1950

ROE -.24;4 RRA .O226 Re) -.2472 FAU .076J8

FOE 1.O174 FRA -.6676 FC3-3.3502 BSP 2361

8DE .3501 ERA .2824 6C3 .7411 FSP -829

0ZSTANCE 236.419

LOL 70.62 VL Z7.577 GAL -6.68 AZL 66.52 HCA 206.69 SMA 12T.67 ECC .19Z93 INC 3.4?92 VJ 30.114

LOP 177.34 VP 37.749 GAP -6.57 AZP 91.00 TAL 210.38 TAP 317.07 RCA 103.04 APO 152,30 VZ 33.186

GP -2.64 ZAL 111.57 ZAP 27.39 ET$ 4.J4 ZAE 148.30 ETE 339.30 ZAC 66.22 ETC 162.24 CLP -Z?.Z7

DLA .33 RAL 293.0J RA0 6567.9 VEL 11.977 PTH 2.11 VMP 5.03? OPA -16.99 RAP 334.23 ECC 1.3240

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ Z LONG

2226.96 -19.67 42.27 154.14 110.60 2 40 36 1627.0 -I6.89 34.86

4#38.3J 19.07 209.15 153.90 68.66 15 29 39 4236.3 J6.00 201,$2

1963.79 -20.90 22.49 |fl3.71 111.87 3 57 46 1363.8 -17.7fl 15.11

4fl76.71 20.10 199.48 155.46 _1_.40 16 46 42 3976.7 16.86 18Z.19

1748.41 -23.66 4.83 132.41 115.42 § 3 1 I148.4 -20.04 357.56

4364.95 22.94 J72.06 152.12 63.85 17 30 51 3764.9 I9.J4 164.88

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 789.8 SGR 382.2 $G3 290.5 ST 345.7 $R 311.9 SS 586.3

RRT -.1473 RRF .1691RTF -.7380 CRT .9368 ORS .9824 CST .8703

$G8 877.4 R23 -.0285 213 .7599 LSA 732.9 MSA 150.9 SSA 24.0

5GI 792.4 $G2 376.8 THA 174.72 ELI 458.2 EL2 82.3 ALF 41.86

LAUNCH OATE DEC 3 1965 FLIGHT TIME 88.00 ARRIVAL DATE MAR I J966

HELIOCENTRIC CONIC DISTANCE 243.093
RL 147.46 LAL .00 LOt. 70.62 VL 27.659 GAL -6.69 AZL 86.50 HCA 109.93 $MA

RP IO7.73 LAP 3.29 LOP 190.58 VP 37.799 GAP -5.89 AZP 91.19 TAL 2J1.33 TAP

RC 61.IZ7 GL ZZ.39 GP -2.88 ZAL 132.25 ZAP 30.94 ET6 3.83 ZAE 149.39 ETE
PLANE TOC[NTRIC CONIC

C3 19.391 VHL 4.404 OLA ,76 RAL 292.07 RA0 6567,8 VEL |1,865 PTH 2.10 VHP
LNCH AZNTH

90.00

90.00

I00.00

I00.00
i10.OO

110.O0

LNCH TINE L-I TIME INJ LAT INJ LONG
l 57 59 2230.66 -I9.96 42.50

14 7 19 4827.47 18.80 208.47

3 19 41 1967.13 -20.98 22.70
15 28 I8 4566.22 19.82 188.82

4 28 45 1750.98 ,,_3.74 4.99

16 35 44 4355.14 22.55 171.46

OIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE -.Z437 TRA -.2724 TC3 .6908 6AU .1911 SGT 773°3 SGR 376.3 $G3 330.0

ROE -.2302 RRA .0170 RC3 -.2575 FAU .08526 RRT -.1719 RRF .1993 RTF -.7285

FOE 1.1567 FRA -.8OO2 FC3-3.6067 BSP 2333 SGB 860.0 223 -.0376 213 .7314

BOE .3367 ERA .2729 Be3 .7372 FSP -959 $G1 776.8 SG2 369.1 THA 173.82

128.22 ECC .18919 INC 3.3003 VI 30.114

321.25RCA 103.96 APO 152.47 V2 35.176

337.58 ZAC 65.99 ETC 162.06 CLP -30.82

4.734 OPA -17.32 RAP 334.0J ECC 1.3191
INJ RT ASC INJ AZMTH INJ TIME PO csr TIM INJ 2 LAT INJ 2 LONG

|53.02 110.52 2 35 10 1630.7 -16.98 35.09

152.67 68.43 15 27 46 4227.5 15.71 201.16

J52.59 1|1.79 3 52 28 1367.1 o17.64 15.3I
I52.23 67.16 16 44 24 3966.2 J6.56 151.53

J51,29 115.35 4 57 56 1151.0 -20.12 357.71

J50,88 63.60 17 48 19 3755.1 18.92 164.51

ORBIT DETERMINATION ACCURACY

ST 337.4 $R 299.7 S$ 630.1

CRT .9368 CR$ .9196 CST -$654

LSA 759.2 MSA 154.0 SSA 23.5

ELI 444.4 EL2 ?8.3 ALF 41.39

LAUNCH 0ATE 0£C 3 1965 FLIGHT TIME 90.00 ARRIVAL 0ATE MAR 3 1966

HELIOCENTRIC CONIC DISTANCE 249.741

RL 147.46 LAL .gO LOL 70.62 VL 27.?2? GAL -6.?0 AZL 86.48 HCA 113.16 SMA 128.70 ECC .1659? |NC 3.5227 VJ 30.Z14
RP 107.76 L&P 5.24 LOP 183.92 YP _7.640 GAP -5,24 AZP 91.39 TAL 212.17 TAP 325.33 RCA |04.76 APO I51.63 V2 33.J66

RC 63.15] GL 22.75 GP -3.15 ZAL 132.62 ZAP 34.72 ET$ 3.54 ZA£ 150.78 ETE 336.49 ZAC 65.5_ ET( 161.81 CLP -34,60

PLANETOCENTRIC CONIC

C3 19.J45 VHL 4.3?6 DLA 1.00 RAL 291,25 RAO 6567.6 VEL 11.654 PTH 2.10 VMP 4.43? DPA -17.76 RAP 533.5? ECC 1.3151

LNCH AZMTH LNCN TIME L-I TIN[ INJ LAT INJ LONG INJ RT ASC INJ AZNTH 'INJ TIME PO CST TIN INJ 2 LAT INJ Z LONG

90.00 1 53 0 2234.93 -20.06 42.77 152.O6 110.42 2 30 15 1634.9 -J?.lO 35.35

gO.O0 14 5 49 4817.17 18.54 _02.83 131.60 68.21 15 26 6 4217.2 15.42 200.34
100.00 3 14 49 1971.05 -21.08 22.95 151.64 111.70 3 47 40 1371.1 -17.93 15_55

100.00 15 26 42 4556.27 19.56 188.20 151.16 66.93 16 42 36 3956.3 16.27 180.95

110.OO 4 24 ? 1754.11 °23.63 5.19 150.35 115.27 4 53 2J 1154.1 -20.25 35?.90
110.OO 16 33 52 4345.98 22.27 J70.89 149.8J 63.37 17 46 16 3746.0 18.52 163.77

OIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.2360 TRA -.2696 TC3 .6639 8AU .|833 SG] 746.8 SGR 370.0 6G5 373.7 ST 327.2 $R 265.7 $$ 678.0

ROE -.218| RRA .0114 RC3 -.2683 FAU .09524 RRT -.1933 RRF .2335 RTF -.7077 CRT .9378 CR$ .9770 CST .8572

FOE 1.3178 FRA -.9441 FC3-4.3065 BSP 2219 $G8 633.5 R23 -.0559 R13 ,7124 kSA 769,3 NSA 157.6 SSA 22.?
8GE .3214 6RA .2699 6C3 .7160 FSP -1097 $G1 751.3 $G2 360.9 THA 172,88 EL! 427.7 EL2 ?5.9 ALF 40.8?

LAUNCM DATE DEC 5 1965 FLIGHT TIME 92.00 ARRIVAL DATE MAR 5 1966

NEL|OCENTR|C CONIC DISTANCE 256.361

RL 147.45 LAL .OO LOL 70.62 VL 27.787 GAL -6.71 AZL 86.49 MCA 116.39 SMA

RP 107.80 LAP 3.18 LOP 187.05 VP 3?.873 GAP -4.62 AZP 91.58 TAL 212.90 TAP

RC 65.Z19 GL 25.09 GP -3.45 ZAL 133.28 ZAP 38.75 ET$ 3.25 ZAE 152.46 ECE
PLANETOCENTRIC CONIC

C3 18.937 VHL 4.352 OLA !.24 RAL 290.57 RAD 6567.8 VEL 11.846 PTH 2,10 VHP 4.166 DFA -16.31 RAP 332.90 ECC 1.3117

LNCH AZNTN LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZNTH INJ TIME PO CST TIM _NJ 2 LA T INJ 2 LONG
90.00 l 48 29 2239.79 -20.17 43.08 J51.29 110.30 2 25 49 1639.8 -17.23 33.69

90.00 J4 4 51 4807.]8 18.29 207.20 130.69 68.00 15 24 58 420?.2 19.14 199.94
100.00 3 IO 24 1975.55 -21.20 23.23 J50.84 111.59 3 43 20 1375.6 -18.08 15,83

100.00 15 29 37 45A6,62 19.30 |87.60 150.25 66.72 16 41 23 3946.6 15.98 180.37

110.00 4 19 38 1757.81 -23.93 5.42 J49.Sfl 115.17 4 49 J6 1157.8 -20.34 358.12

110.OO 18 32 32 4337.13 22.00 170.35 148.90 63.15 17 44 49 5737.1 18.22 163.23
DIFFERENTIAL CORRECTION6 ORBIT DE TERMINATION ACCURACY

TOE -.ZZI6 ST 311.4 SR 2?0.0 SS ?28.2

ROE -.Z090 CRT .9324 ORS .9745 CST .B424

FOE J.4978 LSA B20.B MSA J61.1 SSA 22,0

808 .3019 ELI 405,_ EL2 75.0 ALF 40.64

TRA -.1719 TC3 .6209 BAU .I725

RRA ,0058 RC3 -,2802 FAU .10625

FRA-I.JOI_ FC3-4.BST2 BSP 2067
BRA ,2720 Be3 .6812 FSP -1253

J2g.]l ECC .18320 INC 3.5459 Vl 30.2]4

329.28 RCA 105.A6 APO J52.76 V2 35.155

334,92 ZAC 64,89 ETC 16J.A6 CLP -36.62

MIO-COUR$E EXECUTION ACCURACY

SGT 710.9 SGR 363.8 $G3 422.J

RRT -,2155 RRF .2?44 RTF -.6?39

$G8 798.6 R23 -.0836 R13 .6816

SGJ 716.6 $G2 352,4 THA 17J.68
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 2 1965-66)

LAUN¢*_ DATE 0[C 3 1965 rLirPIT TZN[ 94.90 ARRIVAL DATE NAR T 1966

_[LrOCENTXfC C_JfC

RL 147.46 LAt. .r_J

RP 197.83 LAP 3,t0

l¢ 67.3f7 GL 25.4E

PLANE TOG[NYR I ¢: CONIC

C$ )8.787 VNL 4.331

LN_ AZNTN LNGH TXtA_

S_.OO 1 44 ES

gO.00 14 4 27

IOO.00 3 4 23

IOO.OO IS 23 6

110.OO 4 16 IS

liD.DO J4 31 43

0ZSTAK[ E6E.g53

LCL ?_.6E VL E?.834 5AL -6,70 4ZL 86,46 N¢4 119,6E _14 1E9.46 [¢C .18086

LOP 19_.29 VP 57.899 54P -4.03 4ZP 91.?? TAL 216.30 TAP 535.12 RC4 106.05

GP o5,78 ZAL 155.62 EAP 45.0| ITS 2.95 ZA[ 134.41 EYE 552.72 EA¢ 95,57

IN¢ 3.5795 Vl 3q.Zl4

APO ISE.87 VE 35.143

ET¢ E79.4T CLP -41.89

DLA 1.49 RAL 290,00 RA0 636?.8 V[L 11.8M PTN 2.10 _P 5.9_ 0P4 -18.98

L-| TINl[ |NJ LAY [NJ L(_NC, |NJ RT 469 fNJ AZMTH |NJ TZN[ PO CST TIM
n43,28 -20._0 43.44 130,60 110.17 Z El 48 1643.5

4797.15 la.05 LP06._ 149.95 67.79 IS 24 24 4197,E

19_lO.M -21.52 _,S6 ISO,18 111.46 5 _9 2S 1_M0.7
4556,99 19.04 187.00 149.48 66,51 16 40 45 5_5?.0

1762.10 -_4.06 S.69 148,91 IIS.OS 4 45 3? 1162.1

46L_.55 21.75 169.81 148.15 $2.94 17 45 54 5728.5

RAP 551.99 E¢C l.?08T

fNJ E LAT ZNJ 2 LONG

ol7.$7 35,99

14.86 199.34

-18,E2 16.14

IS.?0 179.80

-RO.48 558.38

17,95 16E.74

DIFFERENTIAL C(_REETIOI_I

TeE -.2105 TRA *.bill? TO5 .3414 !1_ .lS4t
R0£ -.1t1_ RilA .0_? 1¢5 -.291? FAU .116t16

FOE 1.7142 FRI_I.24E9 F¢3--5._H_4 BSP ItM5

J854 M4 ._17 8¢5 .6130 FSP -1569

NID-CO, WS[ [X[CUTICN ACCURACY

S6T _5.6 $CR 53(,.4 SG5 471.4

IIRT -,_(4 _ .5113) RTI r -.lOS2

868 755,Z RE5 o,1436 RIG ,$181

SGI 671,5 $C.t _iS,9 THA 171,41J

(_81T DETERN|NAT|ON ACCURACY

8|.. 301 .Z SR 251 .S $$ 791.8
CRT .9215 CR8 .9756 tit .8135

LSA 867,6 MSA 166.6 SS4 EO.6

ELI _4.8 [L2 76.S ALF 39.43

LAU_ 0_TE O(¢ 5 Ills FLIGIAT TiP, i[ 9(t.00 ARRIVAL DATE MAR 9 1966

HELZG¢[NTR|C CCNIC OfSTAN¢[ _).SIS

RL 147.46 L_. .00 L_ ?0.6_ VL _7._?_ GAL -6,69 AZL _6,40H¢A 1_2.84 S_AA I_.?S £C¢ .IM#O

RP 107.8T _AP 5o0_ LOP 1_5°32 ¥P 57o_19 GAP -5.45 AZP 91,¢S T/4. 2|4°00 TAP 5H.SA RCA 106.53

R¢ (19.470 64, _3.7S GP -4,13 Z_. 133.85 ZIP 47.57 [TS f.61 ZA[ 136,6_ EYE jH.64 ZA¢ 95.45

_LAN[TOC[NTR_Cr_l¢
C5 1_.¢!_1 W01. 4.515 DLA I.?S RAL _.5S RAO ISl/J V[L 11._51Pl'H _.10 WlP 5.700 DPA -19.76

lO0.O0 5 _ 47 1M6,41 -_1.47 _5.95 14_.67 111,3_ 5 58 84 13416,4

IO0.O0 15 23 6 6517._3 IS.?8 186.40 149.6_ 16,5_ 16 4_ 54 3927,5

IIO.O0 4 If S4 17(111.97 -_4._0 6,00 148.40 114.91 4 42 21 1167.0

IlO,OO 16 51 _ 4_1_,34 _!,46 j4_),_? 147,4_ (_,T5 17 45 29 5719,S

OJFF[JRNTJAL _¢TICI_ NID-¢OUqR £X[¢UTICN ACG)RACY
TO( -.171_ YNA -.Lq_ T¢5 .4738 _AU ,14011 IGT 61S,6 l_4_ _S_,7 i_5 5_.2

RD[ -.175f imA *.0034 N¢$ -o5071FAU .150_1_ liNT -J$47 IM1r ,5745 RTF -.5_87

FOE l._lle FRA-l.4410 F¢_4,0_95 8SP 1_ SrAI ?09.S R_5 -,_0t2 RIG .SS2T

80[ .£49RMA .1_)$4 11¢$ .SAMJ FIP -lSg9 S_1 6_5,5 $G2 5M.S TH_ lag.09

INC 3.3967 vl _k_.E14
4PO Is_.gs V_ 55.13E

EYe ET9.22 CLP -4T.43

RAP 5_.#i [cc 1._61
l_ 2 _T ZN_ 2 L_C

-17._5 56.36
14.S8 198.74

-18.58 16.49
15.41 179.E3

17,63 16E,13

CRSIT DETERMINATION ACCURACY
St Z65.T SR ESE.9 66 836.1

CRT .8949 C.RS .9689 CST .7137

LS4 891.5 N84 167.4 884 20.E

_LI 542.6 EL2 80.0 A_F 41.04

LAUNCH DATE 0[¢ 3 1965 FLIt#IT T111[ 9d.00 ARRIVAL DATE MAR II 1966

HELI(XENT_|C COl|C

RL 147.46 LAL .00

RP IOT.90 LAP E.gs

R( TI,643 GL E4,07

PLANI[TO(ENTRIC CONIC

C3 18,4_ VHL 4.E97

LNCH 4ZNTH LKN T11_

90.00 1 3? 13

90.O0 I4 5 18

qOO°OO 2 59 _0

IOO.00 IS 23 42

110.00 4 9 54

110,O0 16 51 47

DZSTANCE Z76,04T

L(X 70.62 VL 27.911GAL -6,M 4EL 86_58 HCA 126.06 SN4 129.9_ [CC .lit06 INC 3,6149 Vl 30.114

_OP 196,74 VP 57,952 GAP -2.91AZP 92,14 TAL 114,57 TAP 540.44 RC4 106.97 APO 153.00 v2 35.1_0

GP -4.SS ZAL 155.98 ZAP _.56 ITS Z.24 ZAE 139.01 [TE 323.50 ZAC 93.33 ETC E78.92 CLP -5Z.22

DLA E.03 RAL E89.21RAO 6_67.? VEL !1._23 PTH 2,09 w4p 3.S07 DP4 -20.65

L-_ TII, N[ IHJ LAT INJ LONG INJ RT ASC JNJ AZNTH ZNJ TIN[ PO CST TIN

22_!.51 -_,61 44,2T 149.69 109.86 2 14 Sl 1638.3

4776.65 IT.SO 203.51 148,79 67,58 IS 24 SS 4176.6

1f)!)2.89 o21.65 24.54 149.28 Ill.IS 3 52 45 1592.9

4317,18 18._ ISS.T_ 148.54 66,09 16 41 0 5917.3

ITTE.Sl -_4,_6 6._4_ 14_,03 114.76 4 59 Z? IITE.S

4510.45 21.17 IM.?_ 146,97 62.SI 17 43 57 5?10.4

RAP 319._7 ECC 1.303_

INJ E LAT INJ Z LONG

-1?.71 36.79

14._8 199.11

-18.56 16._9

13.II 178.63

-Z_.81 3_9,00

17.32 161.71

DIFFERENTIAL COI_ECTIONI NIO-CO.J_K [I[_JT|ON ACCURACY

T0[ -.1444 TRA -.51_0 T¢5 .3740 B/,J .IEI9 SGT S1_.1 ${,R 549.1 895 _8.7

ROE -.1587 lIRA -.OILS RC3 -,3_16 FAU .14579 RRT -J118 PlRg ,4530 RTF -.3876

FOE 2.145T FRA-I.6_OS FCS-6.7455 _L_P 1_4 SG_ (_S.I R25 °,512_ RIG .4273

8DE .EIAS MA .GIBE 8¢3 .4939 FSP -1?94 SGI S?5.S 86_ 556.8 THA 1_8._T

CRSIT DETERMINATION 4CCURAC_

ST 251.0 SR Eli.8 SS 889._

CRT .84E9 CJ_5 .9654 CST .6921

LS4 9ETJ NS4 169.7 SS4 19.3

ELI 301.0 ELI 87.5 ALF 4E.06

LAUNO4 OAT[ DEC 5 1965 FLIGHT TIN[ 100.00 ARRIV4L DATE NAR 13 1966

HELIOCENTRIC COd|C DISTANCE _2oS81

RL 147.46 LAL .00 LO_ ?0.61 VL 27.957 GAL -6.65 AZL ¢6.54 H¢A 129.19 S_A

RP I07.94 LAP 2.83 LOP 199.97 VP 57,940 GAP -2,5_ AZP 9_.51 TAL 214.65 TAP

RC 73.345 GL Z4.41GP -S.00 ZAL 154.00 ZAP 57.40 [TS 1._5 ZA[ 161,47 IT[

PLAN[TOCCNTRZ¢ CONIC
C3 18.351VHL 4._1DLA 2.55 RAL _8.M RAO 6567.? V[L 11J20 PTH 2.09 t#.JP

LNO/ AZNTH LNC.H TIN( L-| t|l( [NJ LAT INJ L(:N_ JNJ RT A$C INJ AZMTH

90.0_ I 54 5 _66,04 -_O.T8 44.TT 149,45 109,_4_ Z 11 49

90.00 14 6 M 4763,61 17.21 _04,65 148.40 6T.16 IS 26 4

I00.00 E 56 _II L_O00.1? -21.di0 14.91 149.01 110.91 5 _ 48

IOO.OO IS _6 53 4306.7I 18.Z) IJ5.14 147.94 65.87 16 42 0

110.00 4 ? I_ ItTS.T? -24.34 6.?S 147.77 I14.S_ 4 56 31

110.O0 16 5E 3t) 4_0,8T _0,PT 11d,14 146,ST 62.29 17 44 EO

D|FF[R[NTZAL G_RR[CTIONS M/D-COuR$[ EXECUTION ACCURACY

T0E -,1049 TRA -.5475 T¢3 .2493 _ .1052 SGT S50,6 8GR 547.1 $¢5 647,S

RO( -,1410 RRA -,0|TAJ RC_ -,5_t91FA(J ,|5689 RRT -,1531RRF .4989 RTF -.1717

FOE E.5778 FRA-I.T945 FCS-?.409S BSP 934 SC_ 654,1R_5 -,4614 R15 .2170
BOE .ITSS MA .5477 8C5 .4_10 FSP -19_0 $GI 354.2 552 541.6 TH4 171.41

150.17 [CC .ITSS8 |He 3.6334 Vl _.EI4

545.9l RC4 107.31APO 133.0E vE _5.108

S19,17 Z49 93.E1ETC _78.56 CLP °57.Z6

5.540 OPA o21.66 RAP 327.69 £C_ 1.3017

INJ TIH[ F_ CST T|N ZNJ Z LAT ;NJ Z LONG
1666.0 -17.91 5t.Z?

4163,6 15,91 197,45

J4OO,2 -18.76 17.34

3906.7 14.80 178.O1

1178.8 -ZI.OI 3_9.38

3700.9 17.O0 J61.1_

ORbiT DETERMINATION ACCURAC_

5T 197.7 SR 189.0 $$ 943.Z

C,RT oT508 CR$ .96IE CST .5351

L$4 966.8 M_A ITI.7 SSA 1_,4

ELI Z34.5 E_2 IO0.E ALr 43._4

i600



JPL TM 33-99 EARTH--VENUS TRAJECTORIES *VOL 2, 1965-661

LAUNCH DATE D£C 3 1965

HELIOCENTRIC CONXC

eL 147.44 LAL ,00

RP ID7.gB LAP Z.7Z

mC 76.070 GL 14.73

PLANETOC(NTRIC CONIC

C3 10.Zll VNL A.Z67

LNCN AZN7H LNCN TIN(

go.DO I 31 5

90,00 J4 # 34

100.00 Z 53 40

100.00 10 Z# 41

lJO.OO 4 4 45

110.00 18 34 S

YLIGNT T_q;, |_Z.O0 ARRIVAL DATE MA+ 15 1941

DZSTANC( Z##.OZ4

LOL 70.61 VL 17.95t GAL -6.SZ AZL 84.$1HCA 131.50 SNA 1)0.30 (CC .17451 INC 3.6009 Vl 30.114

LOP 103.19 ¥P 37.941 GAP °|°|0 AZP 91.49 TAL 114.77 TAP 347.27 RCA 107.59 APO J§3.0Z VZ 33.095

GP -5.4BZAL |33.t2 ZAP |Z.63 (T$ 1,35 ZA( 1|3,8Z ET[ 310.41 ZAC 58.21 (TC 159.03 CLP -6Z.51

DLA Z.6| RAL 190.O5 RA0 6567.7 VEL 11.815 PTN Z.09 VHP 3.201 0PA -21.75 RAP 32§.77 ECC 1.1997

L-I TIN( |NJ LAY INJ LONG INJ RT ASC JNJ AZNTH lNJ TIM{ PO C$T TIM INJ 2 LAT INJ Z LONG

2274.74 -_.90 45.33 149.20 109.46 2 9 0 1674.7 -10.14 37.81

47_3J3 J0,90 203o91 JJl,JJ O6,93 13 27 40 4J33+0 J3,63 J90,70

_100,37 -_,00 25,34 IAJ,00 J10.76 3 27 8 1408.4 -1J.98 17,e4

4495.A4 17,89 104.43 147,63 63.65 16 43 36 3693.4 14.43 177.34
1703.00 -24.74 7,2| 147.64 114,38 S 34 31 1105.9 -21.13 +359.01

4290,71 20.53 167.33 146.17 62.04 17 45 35 3690.7 16.65 160.57
OIFF(RENTIAL C(:RRECY/ONS

TOE -,O360 TRA -.3026 TC3 .1039 6AU .OgO?

R0[ -.1226 _A -.0231 RCP -.3370 FAU .16993

¥OE 2.5906 FRAoI.9632 FC3-0.0787 BSP 710

B0E .1340 MA .3033 BC3 .3724 FSP -2104

LAUNCH DATE DEC 3 1965

HELIOCENTRIC CONIC D|STAN(( 193.469

RL 147.44 LAL .OO LOL 70.61 VL 17._9 GAL °6,38 AZL 86.ZT PICA J33.71 SNA

RP" 100.O2 LAP Z,60 LOP ZO6.40 VP 37,940 GAP -J.4D AZP 91.67 TAL 214.80 TAP

RC 78.316 GL 23.11GP -6.00 ZAL 133.74 ZAP M.06 (TS ,81 ZA( 163.77 (T[

PLAN(TOCENTRIC CONIC

C3 IO.OO7 WAL 4.254 DLA 3.02 RAL 108.02 RAO 6367.7 VEL 11.810 PTH 2.09 VHP
LNCH AZNTN LN(N TIN( L-I TIM( INJ LAT ;NJ LONG JNJ RT A_K_ |NJ AZMTH

90.00 I 28 15 2294.37 -21.20 43._H_ J49.23 J09.22

• O,OO 14 I1 9 d74|,O9 16.53 ZO3.|3 J47.93 66.69

10O.00 2 31 0 Z017.65 -22.23 23,94 J_8.03 110.31
10O.00 15 31 5 4403.24 17._3 J0_.71 147.46 63.41

110.OO 4 2 29 1793.92 -14,96 7,73 147,63 114,13

110.00 16 36 6 4279.74 ZO.Z0 166.07 |46,08 61,82
OIFF(f_NTIAL C_R[CTIONO

T0['-,OOJO TRA -,dtS7 T(3 -,0612 BAU °09J9

",1033 RRA °.O207 RC3 -,3730 FAU .1816|

FOE 2.OJO_ _R_-2.1J0J _C3-0,_80 8SP 748

90£ .1035 MA .4166 0C3 ,3000 FSP -2394

NZ0-C_.IR_IE EXECUTION ACC_ACY ORBIT 0ETERNINATION ACCURACY

SOT 3_7.3 _ 347.7 053 705.6 ST 171.6 SR 165.1 SS 991.0
RRT °0047 RRF .5464 RTF .1093 CRT .4867 GRS .9546 C_T .2106
SG8 63|.J 1_3 .5437 RJ) .1119 LSA 1004,4 NSA 172.7 SSA 17.6

0G1 527. s $G2 34?,7 THA .32 (LJ 203.4 (L2 120.3 ALF 42°74

FLXGHT TIM( 104.00 ARRIVAL DATE MAR 17 1966

1_0.39 (CC .|7316 INC 3,7239 VI 30.214

350.52 RCA 107.90 APO 152.99 V2 35.082

290,15 7kC 56.35 (TC 156.97 CLP -67.93

3.089 0PA o23.91 RAP 323.67 £CC 1.2976
INJ T|N( PO C$T TIM INJ 2 LAT INJ 2 LONG

6 20 1604.6 -18.39 39.42

13 _10 |0 4J41.1 13,26 196,00

3 24 38 1417.6 -19.23 J0.42

16 43 48 3003.2 14.00 176,63
4 31 23 1193.9 +-21.49 .30

17 47 25 3679.7 16.27 159.93

ORB/T DETERM/NA7ION ACCURACY

ST 172.2 SR 139.9 SS 1037.0

CRT .0916 (R5 .9461 CST -.1124

LSA 1046.0 NSA 173.5 $SA 16.6

ELI 173.6 EL2 138.3 ALF |I.SZ

NI0-COURSE EXECUTION ACCURACY
SGT 376.4 SGR 330.2 $G3 750.3

RRT .1955 _ .6316 RTF .3979

$¢9 674.3 R23 .5207 R15 .4349

SG| 382;3 002 340,0 THA 10.21

LAUNCH DATE OEC 3 1965 FLIGHT TINE 106.00 ARRIVAL DATE NAR 19 1966

HEL_OCENT#IC CONIC

RL ]47.46 LAL .O0
RP 108.06 LAP Z.A7

RC 00.551GL 25.50

PLANET_ENTNi( CONIC

C3 J7.990 VHL 4.241

LNCH AZNTH LNCH TIME k-l TIME INJ LAT
90.00 1 15 30 1295.74 -21.45

90.00 14 14 25 4727.15 16.18

Z00.O0 Z 40 26 2026.21 °_2.48

JOG,DO 13 34 JO 4469,91 "17.17

lID.D0 4 0 21 1603.11 -23,22

lID.DO 16 38 44 4267.77 19.81

DIFFERENTIAL CC_RECTIONS

TOE .0602 TRA :-.4757 TC3-,2491 BAU .IJ16

R0E -.0831RRA -,0336 Re3 ",3923 _AU .19111

F0( 3.0000 FR_-_,2156 FC3-9.1968 BSP 1|7D
80_ .JO26 8RA ,4700 8(3 .4647 FSP -2544

DISTANCE 30|._83

LOL 70.62 VL 21.976 GAL -6,§3 AZL 86.23 HCA 13B;93 SNA 130.45 ECC .17235 INC 3.7675 vl 30.ZJ4

LOP 209,6Z VP 37.933 GAP -.93 AZP 92.64 TAL 214.73 TAP 353.66 RCA 107.96 APO 152.93 v2 55.069
GP -6,56 ZAL 133,46 ZAP 73.57 ETS .11ZA( 156.91ETE 252.17 ZAC 54.43 (TC J55.34 CLP -73.46

0LA 3.43 RA_ 288.99 RAD 6_67.7 VEk 11.806 PTH Z.09 VHP 3.001 OPA -25.12 RAP 321.43 ECC 1.1961
INJ LONG INJ RT ASC INJ AZNTN INJ TIN( PO C$T TIN INJ Z LAT INJ Z LONG

46.69 149.33 108.94 2 3 43 1695.7 -JB.6? 39.12

201.28 147.84 66.44 15 33 12 41_7.1 ]2,15 ]95.18

26.62 146.94 110.24 3 22 14 1428.2 -19.51 19.08

J$Z,90 147._7 63,1_ 16 40 39 3869,9 13,6B 175.85

9.32 147.72 113.88 4 30 24 1203,1 -Zl.T7 .S6
166,|6 143.97 61,56 1? 49 52 3667,8 J5.86 159,27

MID-COURSE [XECUTION ACCURACY ORBIT O£T[RNINATION ACCURACY
SGT 682.3 SON 354.2 SG3 803,0 $7 206,6 SR 113.5 S5 1081.1

-RRT .3743 RRF .6917 RTF .6164 CRT -.2702 CR$ .9331CST -.5785
SGB 769.8 R23 .4238 R13 .6689 LSA 1093.1NSA 174,4 $SA 15.6

$61 39_.? $G_ _.7 TNA 14.00 _LJ 212,6 EL2 ]07.7 ALF 160.76

LAUNCH OAT( DEC 3 1963 FLIGHT Till( 108.00 ARRIVAL DATE NAR 21 1966

HELIOCENTRIC CONIC
RL 147.46 LAL .DO

RP 100.10 LAP 2.34
RC 82.861 GL Z_.93

PLANETO_(NTRIC CONIC

C3 17.O9t0 VNL 4,230
LNCH AZNTH LNCH TIN(

gO.D0 1 22 43
_0.00 14 10 24

lOO.OO 2 45"52
100,00 15 3_ 36

110.OO 3 59 17

110,OO 16 42

DZFFERENTIAL CORRECTIONS

TOE o1270 TRA -.3304 TC3 -,4526 BAU ,|439

XO( -,06_3 RRA -.0319 RC3 -.4091FAU ,19923
F0( 3.1741 FRA-2.2032 FC3-9.3925 BSP +1776

BOE .1421 BRA .33_0 BC3 .6100 FSP -2663

DISTANCE 308.272

LOt. 70.62 VL 27.978 GAL °6.47 A?k 86.19 HCA 142.15 SNA 1)O.46 (CC .17159 INC 3.6147 VI 30.21A

LOP 212.93 VP 37.922 GAP -,48 AZP 93,0_ TAL 214.§3 TAP 336,70 RCA 105.07 APO 132.05 V2 35.056
CP -7.17 ZAL 133o07 ZAP 79°1_ [7$ 359.33 ZA( 166.96 _7_ 264o3_ ZAC 32°52 _T( 154.03 CLP °79.03

OLA 3.88 RAL 289.0_ RA0 6367.7 VEL 1|.80J PTH 2.09 VNP 2.940 0PA o16.36 RAP 319.12 [CC 1.1944

L-_ T|I,_ INJ LAT |NJ LONG INJ RT A$C |NJ AZNTH |NJ TIN[ PO CST TIM INJ 2 LAT INJ 2 LONG

2300.53 -21.73 47.32 149.32 108.6J 2 I JJ 17DB.3 oJ8.99 39.92

471J.7_ ]3,?6 _|,35 147.94 66.J6 15 36 36 4J11.8 12.40 J94.27
2040.31 -22.76 27.41 J49._3 109.92 $ 19 51 1440.3 -19.84 19.83
4433.11 16,73 181.0| |47,_7 64°0? 16 3_ I1 3835.2 13.12 J74,99

J8J_.69 -23,30 9,00 147,93 JJ$.37 4 26 30 12J3.? -22.10 l.GJ

4234.63 J9.38 16_.38 143.96 6|.25 17 32 53 3634.6 15.40 J38.3Z
_IDoCOURS( EXECUTION _C(UR_CY OR81T O(T£RNINATION ACCURACY

5GT 033.8 SGR _39.9 SG3 B37.4 ST 277.1 SR 66.5 $5 IJ!9.3

RRT .316J RRF .7466 RTF ,7525 CRT -.4663 CRS .9005 CST -.7?67

SGO 908,J R_) .349_ R13 .707J LSA J142,9 _$A 174.9 SSA 14.5

$61 057.2 SGZ 299.$ THA 14.33 ELI 180.3 (LZ 75,6 ALr 171.07

1601



JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL 2 1965-66 J

LJUNCH GATE CEC 3 1965 FL|GMT TIME |I0,00 ARR|VAL GATE N4R 23 1966

HELIOCENTRIC CONIC C]STANCE }J4,632

RL |4T,46 L4L ,O0 LOL 70.62 VL 27.915 G4L -6.40 A?L 86.13 HCA 245.36 5NA 130.44 ECC .I?095 INC 3.8693 V* 30.?14

RP 108.14 L4P 2.20 LOP 216.04 VP 37.908 GAP -.05 4ZP 93.19 TAL 214.28 TAP 359.63 RCA I08.14 APO 152.74 v2 35.043

RE 85.157 GL 26.40 GP -7.84 HAL |32.59 ?4P 84.63 ETS 358.76 ?HE |65.5? ETE 248.03 ZAC 50.70 ETC |52.35 CLP -84.57

PL4N_TOC[NTR_C CONIC

C3 ;?.800 VHL 4.219 DLA

LNCH 47NTH LNCH TIME L-I TIME IN; L4T IN; LONG IN; RT ASC IN; A?NTH IN; T|NE

90,00 ! I9 48 2323,32 -22.05 48.49 149.82 108.Z3 1 58 5Z

90.00 14 23 I0 4694.62 |5,29 Z00.3l 147.93 65.87 15 41 25

;00.00 ? 43 12 2054.31 -23,08 28.32 149.44 109.54 3 |T 27

;00.00 ;5 42 27 4438.86 J£.22 18|.03 147.45 64.57 J6 56 26

;J0,00 3 56 I0 1825.94 -25.84 9.80 148.25 113,20 4 26 36

110.00 ]6 45 58 4239.99 18.90 164.52 146.03 60,97 17 56 38

CIrFERENTIAL CORRECTIONS MI0-COURSE EXECUTION ACCURACY

fee .2014 TRA -.3882 TC3 -.6665 BAU .1882 SGT 1016.4 SG_ 362_=_6].0

RCE -.0413 RRA -.0418 RC3 -.4255 FAU .20289 RRT .6210 RRF ,7961 RTF .8327

rCE 3.2958 rRA-H.3;f3 FC3-9.8679 BSP 2462 SG8 1080,9 R23 .3008 RJ3 .8541

BCE ,Z056 eRA .58e? 8C3 .7908 FSP -2757 SG| 1043,8 8GZ 280.7 THA 13.67

4.39 RAL 289.27 R40 6562.7 VEL 11.798 PTH 2,09 VHP 2.904 CP4 -27.62 R4P 316.82 ECC 1.2929

P0 CST TIM INJ 2 LATZNJ Z LONG

1723.3 -19.35 40.85

4094.6 1;.89 ;93,27

1454,3 -?0.20 20.7J

3838.9 ;2.7l ;74.05

1225.9 -?2.47 H.Z6

3640.0 14.89 157.70

ORBIT 3£TERNINATION ACCURACY

ST 364,5 SR 59.6 SS ;;49.5

CRT -.50B8 CRS .8502 CST -,9717

LSA 1194.6 MSA 174.7 S5A I}.4

ELI 365.8 EL2 51.| ALF I75.J5

L4UNCH 04T£ DEE 3 1963 FLIGHT TZME 112.00 ARRIVAL GATE MAR _ 1966

HELIOC£NTRIC CONIC

RL I47.46 LAL ,00

RP 108.;8 LAP 2.05

RC 87.465 GL 26.93

PL4NETOEENTRI( CONIC

C3 ;7.724 VHL 4._J0

OISTANCE 320.963

LOL 70.6Z VL 27,968 GAL -6.32 AZL 86.07 HCA 148.56 SMA 130.39 ECC .12D43 INC 3.9335 vl 30.214

LOP 219.25 VP 37.891 GAP .36 AHP 93.36 TAL 213,91 TAP 2.48 RCA 108.17 APO |5_.61 VZ 35,030

GP -8.58 7AL 132.00 HAP 90,O2 ETS 357.91 HAE J63.34 ETE ?35.45 HAG 49.05 ETC I50.5_ CLP -90.02

OLA 4.97 RAL 289.58 RA0 6567.7"VEL I|,794 PTH 2.09 VHP 2.891 CPA -_8.9J RAP 314.61 ECC 1,H917

LNCH A?NTH LNCH TIME L-I TIME IN; LAT IN; LONG IN; RT ASC IN; AZMTH IN; TIME PO CST TIM IN; _ LA T IN; 2 LONG

90.00 J 16 39 2340.61 -22.41 49.63 150.24 IO7.77 1 55 39 1740.6 -19.77 41.95

90.00 14 Z8 49 4675.]3 14.74 199.15 I48.10 65.55 15 46 44 4075.3 JJ.3? 192.J5

100.00 2 40 _0 _070,69 -23.45 _9.40 149.86 109.09 3 J4 50 1470,7 -20.63 21.74

;00,00 15 47 49 4420.48 15,T3 179.93 147.62 64.25 17 J 29 3820.5 IE.J4 17H.98

llO.OO 3 53 56 I840.31 -26,_2 10.74 148.70 112.26 4 24 37 1240.3 -22.90 3.|5

llO.OO 16 50 42 42Z3.62 18.36 163.56 146,J9 60.65 18 ! 5 3623.6 14.31 156.79

DIFFERENTIAL CC_RECTIONS MZ_-CC¢JRSE EXECUTZON ACCURACV OReIT DETERMINATION ACCUR4CY

TCE .2797 TRA -.6482 TC3 -.88/_ BAU .2348 SGT J2|9.5 SGR 377.4 SG3 B?I.5 ST 464.7 SR 34.? SS ;I?4.B

RCE -.0195 RRA -.045| RC3 -.44|1FAU .20443 RRT .6993 RRF ,8391RTF .8793 CRT -.3112 CRS ,6333 CST -.9185

FOE 3,3806 FRA-2.3014 FG3-9.9854 BSP 3193 SG8 I2T6.6 R23 .2711 R13 .8933 LSA ;Z51,7 NSA 174.3 SSA ;H.3

BOE .2804 BRA .6498 BE3 .9909 FSP -2803 SGJ J249,1 SG2 263.4 THA t2.79 EL1 464,9 EL2 32.5 4LF 178.68

L4UNCH GATE GEE 3 1965 FLIGHT TIME 114.00 ARR|VAL GATE MAR 27 ;966

HELIOCENTRIC CONIC

RL ]47.46 L&L .00 LOL ?0.62 VL 27,957 GAL

RP 108.ZZ L4P 1.90 LOP 222.45 VP 37.870 GAP

RC 89.783 GL 27.54 GP -9,43 ?4L 131.29 ZAP

PL4N£TOCENTRIC COMIC

C_ 17.669 WL 4.203

LNCH A?HTH LNCH TIME

90.00 1 13 3

90.00 14 35 28

lOO.O0 2 37 4

;00.00 15 54 8

JIO.O0 3 51 26

lI0.O0 16 56 16

0[Fr£RENTIAL CORRECTIONS

TCE .3625 TRA -.7086 TC3-|.1087. BAU ,2833

RC£ .003_ RR4 -.0482 RC3 -.4572 FAU .20323

FDE 3.4230 FR4-2.2520 FC3-9.9577 BSP 3946

8_E .36?3 BR4 .TJ03 8C3 1.1992 FSP -2818

0ISTANEE 327.269

-6.23 AZL 85.99 HCA 1_;.?? SMA 130,31ECC .12000 INC 4.010_ V! 30.2;4

.76 4?P 93.53 T4L 213.46 TAP §.23 RE4 188.16 APO 152.46 v2 35.016

95.23 ETS 356.93 ?HE 160.52 ETE 226.55 ZAC 47.65 ETC 149.56 CLP -95.30

OLA 5,65 RAL 289.96 RAO 6567.7 VEL 11.792 PTH Z.0B VHP 2.900 OPA -30.23 R4P 312.56 ECC I.zgoB

L-I TIME IN; LAT IN; LONG INJ RT ASC IN; 4ZMTH INJ TIME PO C_T TIN INJ 2 L4T IN; 2 LONG

2361.14 -2_.83 50,98 150,28 107.22 ! 52 24 1261,1 -20.26 43.26

4653.36 I4.12 197.84 148,37 65.20 15 5_ l 4053,4 10.66 190.87

2090.16 -23.88 30.69 150,4I 108.54 3 JI 54 1490.2 -21.12 zz.ge

4399.57 15,11 178.69 14T,88 63,90 17 7 ?8 3799,6 11.46 171.7#

1857.43 Z_6_66 11.88 149._? 112:23 4 ?2 ?3 1257.4 -23.4! 4.22

4205.06 17.73 162.48 146,43 60.?9 18 6 _1 3605.1 13.65 155.75

MI0-COURSE E_ECUTION ACCURACY ORBIT CETERMIN4 TION 4CCURACv

SOT i433.5 SGR 390.0 SO3 869.9 ST 5?4.2 SR 23.3 SS 1193.5

RRT .7592 RRF .8765 RTF .9078 CRT .6155 CRS -.3742 CST -.9440

SG8 1485.6 R23 .2548 R13 .9176 LSA 1313.2 MSA 173.Z 554 Jl.I

SOl 1464.7 562 248.4 THA 12.02 ELl 574.3 EL2 18.4 4LF 1.43

L4UNCH DATE OEC 3 1965 FLIGHT TIME 116.00 ARRIVAL GATE MAR Z9 1966

HELIOCENTRIC CONIC

RL 147.46 LAL .00

RP I08._6 LAP 1.74

RC 9_.11_ GL 28.26

PL4NETO_ENTRIC CONIC

C} 17.64T VHL 4.?01

LNCH 4ZMTH LNCH TIME

90.00 l 8 46

90.00 14 43 71

100.00 2 33 11

100.O0 16 1 37

110.00 3 48 27

llO.O0 17 2 51

OIrFERENTI4L CORRECTIONS

TOE .4500 TR4 -,7687 TC3-1,3256 BAU .3321

ROE ,0281 RR4 -,0510 RC3 -.4738 FAU .19892

FOE 3.44?5 FRA-2,1607 FC3-9.7588 6SP 4703

8OE .4509 BRA .7704 8C3 1.4022 ¢SP -_776

DISTANCE 333.549

LOL 70.62 VL 27.94? GAL -6.14 A?L 85.89 HCA 154.97 SMA 130.21 ECC .16966 INC 4,1054 Vl 30.Z14

LOP 225.65 VP 37.847 GAP 1,14 AZP 93.7_ TAL _12.93 TAP 7.90 RC4 108.12 4PO 152.30 v? 35.003

GP -10.44 HAL 130.46 HAP J00.19 ETa 355.8J 7AE 157.41 ETE 220.50 ?AC 46.58 ETC 146.48 CLP-IOO.36

DL4 6.44 RAL 290.41 RAO 6667.7 VEL 11,Tgl PTH ?.08 VHP 2,929 CP4 -31.64 RAP 310.75 ECC 1._904

L-I TIME IN; LAT INJ LONG INJ RT ASC IN; AZMTH INJ TIME P0 CST TIM IN; H L4T IN; 2 LONG

?383,99 -23,33 _2,64 15J.47 106.53 1 48 3_ 1786.0 -_O,84 44.85

46_7.93 13,39 J96.33 148.73 64.81 16 0 ?9 4027.9 9.88 189.40

2113.24 --?4.38 32.26 151.J1 107.86 3 8 25 1513.7 -21.7J 24,4_

4375.41 14.38 ]77._7 148.23 63.51 J7 J4 33 3775.4 |0.7J J70,40

J878.Z! -27.19 13.26 149.99 !J!.56 4 ]9 45 1278,2 -24.0? 5.53

4183.70 17.01 J61.25 J46.76 59.89 !8 J2 35 3583.7 12.88 ;54.57

MI0-COURSE EXECUTION ACCURAC¢ ORBIT CE TERM;N4 TION 4CCUR4CV

SGT J65_.4 SGR 406.0 SG3 855,6 ST 69J.4 SR 45.3 $5 IZ;I.;

RRT .8061RRF .9082 RTF .9?54 CRT ,9760 CRS -,9299 C5T -,9587

SG8 I201,5 R_3 .2480 R13 .9328 LSA 1384.6 MS4 172.5 554 9.8

SG! !685,J SG2 235,6 THA I!.43 ELI 69?.8 EL2 9.9 4LF },66

;602



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 2. 1965-66_

LAUNCH CATE 0EC 3 ]965 FLIGHT TIME IJB.DD ARRIVAL CATE N4R 3] ]966

HELIOCENTRIC CONIC OISTANCE 339.803

RL ]47.46 LAL ,00 LOL 7O.62 VL ?7.925 GAL °6.03 AZL 65,77 HCA 158.]7 SM* J30.08 ECC .1694] INC 4.Z?60 V! 30.Z]4

RP ]08,31 LAP 1,57 LOP 2?8.84 VP 37.8?? G*P ],§J AZP 93,9Z TAL ZIZ.3? TAP ]0.49 RCA 108.04 APO |GZ.|Z V2 34.990

RE 94,449 GL 29.11 GP -11.69 ZAL I79.48 ZAP 104.86 ETS 354,48 ZAE ]54,]4 ETE 716.53 Z4C 45,90 ETC |44.26 CLP-I05,]B

PL4NETOCENTRIC CONIC

C3 17.678 VHL 4.Z05 0LA 7.40 RAL ?90,9? RAO 6567,7 VEL ]].792 PTH ?.09 VHP 2,978 CPA -33.27 RkP 509.25 ECC 1,2909

LNCH ATNTH LNCH TIME L-I TIME [NJ LAT INJ LCING INJ RT ASC INJ A2NTH INJ T|ME PO CST TIN INJ Z LATINJ 2 LONG

90.00 I 3 ?5 7416.85 -?3.91 54,72 157.33 105.64 I 43 4? ]816.9 -?1,53 46.85

90.00 14 32 46 4597,90 17.51 194.56 149.J9 64.39 16 9 24 3997.9 8.96 ]BT,6B

]00.00 2 ?8 19 7143.04 -?4.98 34,73 15].98 106.96 3 4 Z 1543._ -??.4! 26,37

lO0.O0 J6 10 33 4346,94 ]3.51 J75,60 148.69 63.08 17 23 0 3746.9 9.79 168.79

IJO.O0 3 44 40 1904,08 -Z7.83 15.0J 150.90 I]0.71 4 16 74 1304.1 -74.75 7.18

1]0,00 17 10 41 4158,67 16.15 159.82 147.]9 59,45 ]8 ?0 0 3558,7 11.98 |53.?0

O[FFERENTIAL CORRECTIONS NI0-COUR$E EXECUTION ACCURACY ORBIT _E TERNINATION ACCURACY

TOE ,_432 TRA -.8780 TC3-1.532] BAU ,3805 SGT |871.5 5GR 4Z9.4 503 83].8 5T 816.0 SR 80,4 SS 1723.9

ROE .0559 RRA -,0548 RE3 -,4945 FAU .19257 RRT .8434 RRF .9351RTF ,9371 CRT .9859 CRS -.9885 CST -,9682

rOE 3.4301 FRA-2.0510 FC}-9.4304 BSP 5466 SGB 1920,1 RE3 .2476 R15 ,9431 LS4 1463.? MS4 171.0 SSA 8.5

80E .5460 BRA ,8798 BC3 J.6IO0 FSP -77J9 SGI J906.7 5GZ 8Z6.5 THA 11.11 ELI 8|9.8 EL? 14.3 ALF 5.54

LAUNCH OAT? OEC 3 J965 FLIGHT TJNE ]20.00 ARR|VAL C4TE kPR 2 ]966

HELIOCENTRIC CONIC

RL 147.46 LAL .OO

RP |08.35 LAP 1.40

RC 96.794 GL 30.?0

PLANE TOCENTRIC CONIC

C} 17.798 VHL 4.219

LNCH AZMTH LNCH TIME

90,00 0 56 ?1

90.00 13 4 16

100.00 ? 21 52

100.00 16 El 27

IIO,O0 3 39 37

]lO.O0 17 20 I!

DrSTANCE 346.034

LOL 70,62 VL 27.904 GAL -5.92-AZL 85.61HCA 16].36 5HA 179.93 ECC .16923 INC 4.3835 V! 30.214

LOP Z32.04 VP 37.795 GAP 1,87 AZP 94.16 TAL 211.63 TAP 13.00 RCA 107.94 APO 151.97 V_ 34.977

GP -|3.3J ZAL |28.33 ZAP 109.I7 ETS 352,83 ZAE 150.77 ETE 714.17 ZAC 45.74 ETC 141.87 CLP-I09.TZ

DLA 8,59 RAL ?91,48 RAO 6567.7 VEL Jl.797 PTH 2.O9 VHP 3.048 OPA -35.08

L-I TIME IN] LAT IN] LONG IN] RT ASC IN] AZMTH IN] TIME PO CST TIM

2456.52 -24,6] 57,4l 153.42 J04.47 ] 37 17 1856.5

4561.35 11,42 ]92.43 149.79 63.91 16 20 18 3961.4

2180.71 -25,70 36.80 153.09 105.82 E 58 12 1580.7

4312.40 J2.43 I73.60 J49,27 62,60 17 33 I9 37J2.4

1937,39 -28.6] 17.28 ]52.05 I09.56 4 ]] 54 1337.4

4128,48 15.10 I58.lj ]47.73 58.96 18 28 59 3528.5

OIFFERENTIAL CORRECTIONS MI0-CC_JR$E EXECUTION ACCURACY

TOE .6465 TRA -.8852 TC3-J.7]86 8AU ,4277 SGT 2086.2 $GR 462.6 5G3 797.?

ROE .0898 RRA -.059I RE3 -,5200 FAU .]835] RRT .8726 RRF ,9568 RTF .9447

FOE 3.4165 FRA-|.9086 FC3-8.9764 BSP 6J9J SGB 2136.8 R23 .2518 RI3 ,9500

80E .6528 BRA .8872 BC3 J.7955 FSP -7605 SGI 2125.3 $G2 221.7 THA II.07

RAP 308.13 ECC 1,2979

IN] 2 LAT IN] ? LONG

-22.38 49.45

7.85 185.60

-23.28 _8.83

8.66 166.84

-25.67 9.33

J0.87 |51.56

ORBIT 0?TERMINATION ACCURACY

ST 951.9 SR 125.1 ss 12AO.T

CRT .979J CRS -.9979 CST -.9747

L$A 1559.5 MSA lTO.J SSA 7.2

ELI 959.7 EL_' 75.Z 4LF 7.34

LAUNCH CATE CEC 3 ]965 FLIGMT TIME 122.00 ARRIVAL OATE 4PR 4 1966

HELIOCENTRIC CONIC CISTANCE 357.240

RL 147.46 LAL ,OO LOL ?D_67 VL 27.860 GAL -5.60 AZL 85.39 MCA 164.56 SNA 129.77 ECC .16917 INC 4.6082 V| 30.214

Rp ]08.39 LAP 1.23 LOP 235,?3 VP 37.765 GAP ?,?_ A?P 94,44 TAL 710.58 TAP 15.44 RCA 107.8_ APO 151.71 V2 34.964

RC 99,145 GL 31,62 GP -15.54 ZAL 1?6.94 ZAP I]3.07 ETS 350.67 ?4E ]47,_3 ETE 213.20 ZAC 46,24 ETC 139.70 CLP-113,99

PL4NETOCENTRIC CONIC

C3 18.072 VHL 4.251 0LA 10.12 RAL 292.07 RAO 6567.7 VEL 1].809 PTH 2.09 VHP 3.141 DPA -37,48 RAP 307,45 ECC 1.2974

LNCH AZNTH LNCH TIME Lo| TIME INJ L4T INJ LONG INJ RT ASC INJ A?MTH ZNJ TIME PO CST TIN ]NJ 2 LAT]NJ 2 LONG

90,00 0 46 25 2510.00 -25.47 61,09 154._3 1DZ.81 ! 28 15 1910.0 -23.45 53,00

90.00 J5 18 52 4515.00 J0.0? 189,74 150.57 63.38 16 34 T 3915.O 6,37 182.97

]00.00 2 17 47 2?3].49 -Z6.59 40.31 154.53 104.18 ? 49 58 1631.5 -24,38 32.21

lO0.O0 J6 35 ]? 4268.74 11.05 171.10 150.03 62.05 17 46 20 3668.7 7.73 164.39

1]o.oo 3 32 24 1982.3] -79.59 20.41 153.55 107,95 4 5 27 1352.3 -26.85 12.79

110.O0 17 32 3 4090.69 13.76 156,00 148.44 58.40 18 40 14 3490.7 9,45 149,52

OIFFERENTIAL CC_RECTIONS MI0-COURSE EXECUTION kCCURACY

TOE .7645 TRA -,9437 TC3-1.8770 BAU ,4730 SGT 2297.4 SGR 5J4.2 SG3 754.3

RCE .]333 RRk -,0666 RE3 -.5564 FAU ,]7273 RRT .8955 RRF .9734 RTF ,9502

FOE 3,3906 FRk-J,7643 FC3-8,7747 6SP 6931 SGB 7354.2 R?3 .2567 RJ3 ,95fl3

BOE .776J BRA .9461 BE3 1,9578 F$P -7483 SGI 2343.5 SG2 Z24.3 THA 11.44

LAUNCH GATE CEC 3 1965 FLIGHT TIME I74.00

HELIOCENTRIC CONIC DISTANC_ 358.423

RL 147.46 LAL .OO LOL 70.5? VL 27.855 GAL -5.67 AZL 85.06 HCA ]67.75 SMA

RP 108.43 LAP 1.05 LOP 238,47 VP 37.734 GAP 2,55 AZP 94.83 TAL 210.06 TAP

RC ]01.502 GL 33.59 GP -]8.87 ZAL 175.19 TAP |J6.39 ETS 347.65 ZAE 143.28 ETE

PLANETOCENTRIC CONIC

C3 18.646 VHL 4.318 OLA 12.?3 RAL 297.65 RAG 6567.8 VEL 11,833 PTH ?.JO VHP

LNCH ATMTH LNCH TIN£ L-| TIME IN] LAT IN] LONG IN] RT A$C IN] AZNTH ZNJ TIME

90,00 0 3J 20 7587.41 -26.52 66.5J ]56.79 100.30 J 14 77

90.00 J5 38 35 4452.25 8,09 186.|5 151.66 62.77 16 52 48

I00.00 I 58 56 Z304.90 -27.7J 45.47 156.54 101.68 2 37 2]

]00.00 J6 53 41 4209.99 9,I6 167.76 J51.08 61.42 18 3 51

]JO.OO 3 2J 18 2047.16 -30.86 25.03 155.66 105.49 3 55 25

I]O.O0 17 47 48 4040.49 11.95 153.74 J49.42 57,73 18 55 9

O]FF[RENTIAL CORRECTIONS MI0-COJRSE EXECUTION ACCURACY

TOE .9114 TRA-J.O06B TC3-1.9875 BAU ,5180 SGT 2505.4 $GR 594,4 553 699.2

ROE .|96J RRA -.O784 RE3 -.6064 FAU .15900 RRT ,9126 RRF ,9848 RTF .9541

FOE 3.3773 FR4-J,606I FC3-7.3823 BSP 7687 SG8 2575.0 R23 .2599 RI3 .9595

BOE .9373 BRA 1.0099 BE3 ?,D780 FGP -7312 SGJ 2564,0 SG_ ?37.5 THA J_.32

J29.58 ECC

17,81 RCA

213.63 ZAC

3.269 OPA

ORBIT CETERMIN4TION ACCURACY

5T J10?.0 SR 187.? SS 1256.9

CRT ,9??8 CR$ -,9995 CST -.9796

LSA 1673.0 NSA 168,? S$_ 5,P

ELI 11J6.3 EL? 37.7 ALF 9,?0

ARRIVAL CATE APR 6 1966

.J6909 INC 4.9437 VJ 30.?J4

107.67 APO J51.50 v2 34.95J

47.75 ETC J36,05 CLP-J]8,00

-40.85 RAP 307.3? ECC J.3069

PO C$T TIM IN] ? LAT IN] 2 LONG

1987.4 -?4.83 58.?5

3852.Z 4.37 I79,44

]704.9 -25.8? 3?,J_

3610.0 5,E7 |6J.J3

J447.2 -?8.43 16.68

3440.5 7.6J ]46.83

ORBIT DETERMINATION ACCURACY

ST 1278.0 SR 262.7 $$ ]2_D.2

CRT .9789 CR5 -.9996 CST -.9835

LSA 1820.? NSA |66.9 SSA 4.5

ELI ]303.6 EL2 5?.6 4Lr ]].40

1603



JPL TM 33-99 EARTH--VENUS TRAJECTORIES i VOL. 2. 1965-66,

LAUNCH OATE DEC _ ]965 FLIGHT tlNE lZ6.00 ARRIVAL OATE APR 8 ]966

HELIOCENTRIC CON ZC C|$TANCE _64.5B4

RL 147.46 LAL ,O0 LOL 70,62 VL ZT._2_GAL -5.53 AZL 84.49 MCA

RP ]08.46 LAP .87 LOP 241.60 VP 37.?02 _AP 2.8? AZP 95.44 TAL

JC ]03.862 GL 36.59 GP -24.I5 ?AL ]ZZ,SJ ZAP ]]8,?A ITS 343.01 ZAE

PLANETOCENTR]C CONIC

C3 ]9.909 VHL 4.462 OLA ]5.38 RAL 293.]6 RA0 6567.8 VEL ]1.887 PTH 2.|| VHP 3.469 CPA -46.]8 RAP 308,23 ECC |.3Z76

LNCH AZNTH LNCH TIME L-I TIME IN] LAT IN] LONG IN] RT A$C IN] A?NTH IN] T|ME PO CST TI_ IN] 2 LAT IN] 2 LONG

90.00 0 5 30 2712.76 -27.73 75.48 159.81 95,96 0 SO 43 ?J]Z.B -26.6? 66.99

9B.O0 16 B _ 4357.&6 5.II JBO,B_ 153.42 62.11 J7 2] 8 3?57.9 1.94 I74.16

lO0.O0 I 35 16 2423.30 -29.05 54,02 159,6A 97.37 2 |5 39 J623.3 -27.73 45.46

100.00 J? 2J 26 4]22.55 6.28 162.87 152.28 60.71 18 30 B 3522.5 2.33 Jfl6.3J

]]0.00 3 2 ]5 2J51.|4 -32.50 32.69 158.99 J0].23 3 38 6 J55J.I -30.6J 23.98

]JO,OO J8 10 56 3967.A7 9.2? IA9.28 150,96 56.95 19 17 3 3367.5 4.85 ]4Z.96

O|FF[RENTIAL C_RECT]ONS MI0-COURS[ [_ECUT_ ACCURACY ORS|T _ETERN]NATION ACCURACY

TOE 1.125? TRA-].0797 TC3-1.9983 BAU .56|I SGT 2708.8 $¢R 724.6 5G3 623.3 ST J509.4 SR 388.2 SS ]3]0.8

ROE .3004 RRA -.0988 RC3 -.67]4 FAU .]403I RRT .9248 RRF .99|? RTF .9575 CRT .9823 CRS -.9995 CST o.9874

FOE 3.3?42 FRA-].430] FC3_6.]015 8SP 8393 SG9 2804.0 R23 .2561R]3 .9639 LSA 2029.9 MSA ]63.5 SSA 3.2

BOE ].]651 8RA ].0843 8C3 2.i08! FSP -2069 SG! 2791.2 SG2 267.5 THA 14.03 ELI 1557.0 EL2 70.4 ALF 14.2l

l?0.94 SMA J29.39 ECC .16911 INC 5.5095 Vl 3D.Zl_

209.19 TAP 20.13 RCA 107.51 AP0 15].27 v2 34.939

138.25 ETE 215.73 ?AC 50.99 ETC 132,03 CLP-]21.80

LAUNCH DATE O_C 3 !965 FLIGHT T|N[ 128,00 ARRIVAL GATE APR 10 J966

HEL!O(ENTRIC CONIC

RL ]47.46 LAL .00

RP 108.30 LAP .68

RC J06.225 GL 41.86

PLANETOCENTRIC CONIC

C3 23.296 VHL 4.827

LNCH AZMTH LNCH TIME

90.00 23 6 6

90.00 !7 6 !6

100.00 0 45 J5

lO0.O0 ]9 13 45

110.00 2 22 53

]]0.00 !8 52 36

OISTANCE 370.72!

LOL ?0.62 VL 22.29T GAL -5.38 AZL 83._2 HCA

LOP 244.79 VP 37.669 GAP 3.19 AZP 96.65 TAL

GP -3A.O? ?AL lJ9,03 ZAP I|8.93 ETS 335.05 ZAE

J?4.1Z SNA !29.18 _CC .!6920 £NC 6.6828 vl 30.EJ4

208,25 TAP 22.37 RCA 107.32 APO |5|.O4 V2 34.926

I30.16 ETE 2J9.83 ZAC 58.0! ETC 126.35 CLP-J_5.60

OLA 20.62 RAL 293.45 RAO 6567.9 VEL 12.028 PTH 2.!5 VHP 3.892 OPA -55.9l RAP 3!J.38

L-I TIME IN] LAT IN] LONG IN] RT ASC IN] AZMTH IN] T|N£ PO CST TIM IN] 2 LAT

?964.18 -_8.J5 93.82 165.30 86.80 23 55 31 2364.2 -29.30

4182.19 -.54 ]?0._9 J57.3_ 61.69 18 J5 59 3582.2 -4.32

2657.19 -29.85 71.32 !65.38 80.33 ! 29 32 _057.2 -29.76

396A.Al .95 !54.15 J56.52 60,12 19 !9 50 3364.A -3.03

233!.73 -34.J2 48.I0 J65.36 92.27 3 2 A 175].7 -33.43

3842.6A 4.57 142.67 J54,27 56,09 19 56 39 3242.6 .09

OIrFER£NTIAL CORRECTIONS

TOE J.5105 TRA-I.2OO2 TC3-1.8!02 8AU .6069

ROE .5105 RRA -.!377 RC3 -.7210 FAU .!]043

FO_ 3.3059 FRA-J.2J36 FC3-4.I039 8SP 9306

BO£ ].5944 BRA 1.Z09! BC3 1.94_6 rsP -1676

MI0-COURSE EXECUTION ACCURACY

SGT 2931.3 SGR 939.3 SG3 499.9

RRT .933_ RRF .9946 RT_ .96J?

SGB 3O7b.l R23 .2396 R!3 .9698

$G1 306!.! SG2 323.2 THA !6.84

[CC !.3834

IN] Z LONG

85.J6

164.35

62.52

I47.63

38.9Z

136.45

ORBIT _ETERM!NAT]ON ACCURACY

ST J05!.2 SR 608.6 55 J3Z9.5

CRT .9862 CRS -.9995 CST -.9932

LSA 2353.6 NSA 158.8 SSA 2.l

ELI !946.4 EL2 94.2 ALF !8.02

LAUNCH 0ATE 0EC 3 |965 FLIGHT TIME !30.00 ARRIVAL OATE APR ]2 ]966

HELIOCCNTRIC CONIC

RL 147.46 L4L .00

RP ]06.54 LAP .50

RC J06,568 GL 53.35

PLANETOC[NTR!C CONIC

C3 40.2J] VNL 6.341

LNCN AZNTH LNCH T|NE

T3.!O !7 55 27

]06.90 22 15 45

73.]0 ]? 55 27

J06.90 22 ]5 45

llO.O0 23 53 IB

IIO.O0 2J J7 4

CIFFERENT]AL CORRECTIONS

T0[ 2.772S TRA-].5245 TC3-J.04!J BAU .6J43

RCE 1.0033 RRA -.1381RC3 -.47!0 FAU .05083

FOE 2.7!2J FRA -.7927 FC3-1.0943 BSP 10225

8DE 2.9487 BR4 ].3326 8C3 J.J427 FSP -946

OISTANCE 3?6.830

LOL 70.62 VL 27.765 GAL -3.22 AZL 79.40 HCA |77,30 SMJ 128.96 [CC .J6933 ]NC!0.60]O VJ 30,2J4

LOP 247.97 VP 37_.634 GAP 3.49 AZP J00.59 TAL 207.25 TAP 24.55 RCA J0?.12 APO !50,S0 VZ 34.9]4

GP -56.A3 ?AL !10.90 ZAP 11J.48 ETS 318.66 ZAE !1].97 ETE 222.6! ZAC 75.27 ETC 1!6.19 CLP-J31.4T

DLA 32.61 RAL 293.30 RAD 6568.5 VEL 12.7J] PTH 2.31 VHP 5.676 OPA -72.08 RAP 332.31 ECC 1.6618

L-I TIME |NJ LAT IN] LONG |NJ RT ASC INJ ATNT_ INJ TIME PO CST TIM INJ 2 LATJNJ 2 LONG

4!23.9A -17.22 |75.90 _74.35 6i.86 19 4 13 3525.9 -20.84 _66.?_

3293,49 -!7.20 !!4.11 174.34 61.86 23 !0 38 2693.5 -20.$3 !06.99

4125.9A -17.22 175.90 174_35 61.86 19 4 13 3525.9 -20.$4 168.77

3293.49 -J7.20 JJJ.Jl J74.34 6J,96 23 J0 36 2693.5 -20,_3 J06.99

2992.85 -25.37 95.|7 178.60 66.28 24 43 10 2392.9 -28.35 67.26

347A.57 -9.40 123.33 169.6! 56,98 22 14 59 2874.6 -J3.68 1!6.85

MI_-COURSE EXECUTXON ACCURACY O_BIT CETERN!NA TION ACCURAC Y

SGT 3270.2 SGR !098.8 SG3 254.2 ST 2353,2 SR 906.] 55 J208.5

RRT .9287 RRF .9683 RTF .9732 CRT .9906 CRS -.9969 CST -.9960

SG_ 3449.9 R23 .1928 R!3 .9807 LSA 2963.7 MSA !43.l SSA 1.3

SGJ 3427.9 5G2 3_8.6 TH_ J7.56 EL! 2707,4 EL2 JJ7o2 ALF J9._3

LAUNCH 0ATE DEC 3 1965 FLIGHT TIME 132.00 ARRIVAL _ATE APR 14 1966

HELIOCENTRIC CONIC 0/STANCE 383.061

RL ia7.46 LAL ,00 LOt. 70.62 VL 27.732 GkL -5.08 A?L !20.67 HCk 180.61 SMA J28.73 ECC .!6982 INC30.652!

RP lOB.38_I.AP ,3! LOP 251.15 VP 37.599 GAP 3.82 AzP 59.33 TAL 206.32 TAP 26.93 RCA J06.87 APO !50.59

RC JI0.951 GL -64.20 GP 78.03 ?AL 98.0_ ?AP 96.15 ET$ !39.98 ZAE 83.84 ETE 223.50 ZAC 7_.62 ETC 336.97

PLANETOCENTR|C CONIC

C3 244._60 VHL J5.63| OLA -68,90 RAL l_.O_ RAO 6571,4 VEL |9,!3B PTH 3.09 VHP 2!.473 _PA 62.02 RAP 23].66

vl 30,2!4

V2 34.903

(LP J?J.JJ

ECC 5.O314

LNCH A?MTH LNCH TIHE L-I TIME INJ LAT INJ LONG INJ RT ASC [NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT |NJ 2 LONG

24.14 B 34 28 2313.92 7.24 T4,98 285.23 158.72 9 13 2 17!3.9 J4.68 72.4!

!55.86 '18 56 51 5855.60 7.24 264.18 285.25 158.72 20 34 27 5255.6 J4.69 261.61

24.I4 8 3A 28 2313.92 7,24 74.9_ 285.23 158.72 9 !3 2 1713.9 |4.68 7_.4I

155.86 !8 56 51 3855.60 7.24 264.!8 285.25 158.72 ?0 34 ?7 _255.6 14.69 261.6t

2A.!4 8 34 28 2313.92 7.2A 74,98 285.23 158.72 9 !3 2 !7!3.9 14.68 72.41

155.66 19 56 3i 5855.60 7.24 264.18 285.25 !58.72 20 34 27 5255.6 14.69 261.6l

0!FFERENTIAL C_RECT/ON$ MI0-COURSE [XECUT|ON ACCURACY C_9_IT 0ETERMINA TION ACCURACY

TOE .!673 TRA 1.6609 TC3 .0255 _AU .5559 SGT 17J_.2 SGR 3838.7 5G3 ?3.8 ST 5!6.4 SR J670.3 $5 579.9

.1678 FAUo.0080! RRT .9257 RRF .9926 RTF .9649 (RT .5479 CRS -,9758 CST -,7J26

.0283 BSP 5704 SGB 4_03.3 R23 -.0609 RJ3 .998| LSA !769.6 MSA 436.1 5Sk .4

.1697 FSP 79 SG! 4160.6 SG2 597.4 THA 6?.06 EL! 1695.? EL_ 425.5 _LF ?9.T_

R02-3,4932 RRA 3.5218 RC3

FDE -.5!78 FRA .8147 FC3

80E 3.4972 6RA 3.9024 _C3

]604



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 2. 1965-66)

LAUNCH D4TE 0[C 3 1965 FLIGHT TIME 134.00

HELIOCENTRIC CONIC

RL |47.46 LAL .00

RP 108.61 LAP .JZ

RC 113,313 GL -15.13

PLANETOC[NTRIC CONIC

C3 JZ,I3B VHL 3.494

LNCN 4ZNTH LNCH TIME

69.62 6 36 2

110.38 IJ 39 51

69.6Z 6 36 Z

110.3B 11 39 51

69.62 6 36 Z

110.38 11 39 51

DIFFERENTIAL CORRECTIONS

TOE -.6958 TRA -.4495 TC3-4.|128 BAU .7346

ROE .2458 RRA -.0267 RC3 1.8960 F4U .07646

FOE -.6709 FRA .0264 FC3-5.4535 83P 10544

BOE .7379 BRA .4303 BC3 4.5271 FSP -1092

0ISTANCE 369.050

LOL 70.62 VL 27.697 GAL -4.86 AZL 91.89 MCA 183.70 SMA

LOP Z54.52 VP 37.565 GAP 4.09 AZP BB.I£ TAL205.|6 TAP

GP 44.87 ZAL 126.96 ZAP 120.47 ETS 32.44 ZAE 125.34 ETE

4RRIVAL OATE APR 16 1966

126.49 ECC .16995 INC 1.6776 VJ 30,Z14

28.86 RCA 106,65 JPO 150.5Z VZ 34.892

139.67 ZAC 41.38 ETC Z13.4Z CLP-135.69

0LA -34.39 RAL 308.43 RAO 6567.5 VEL 11,955 PTH 2.02 VHP 4.984 DPA 21.65 RAP 294.09 ECC 1,1999

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ Z LAT |NJ Z LONG

1262.84 Z6.72 354.91 171.08 112.50 6 57 5 662.8 29.52 346.83

5584.79 26.72 260.69 171.09 1J2.49 13 12 55 4984.8 29.53 Z3Z.61

126Z.84 26.72 354.91 171.08 112.50 6 57 5 662.6 29.5Z 346.85

5584.79 26.72 260.69 171.09 112.49 13 12 55 4984.8 Z9.33 25Z.61

1?62.84 26.72 354.91 171.08 112.50 6 57 5 662.8 29.52 346.83

5584.79 26.72 260.69 171.09 112.49 13 12 55 4984.8 Z9.53 252.61

MID-COURSE EXECUTIC_ ACCURACY ORBIT _ETERM/NATION ACCURACY

5GT 3213.2 SGR 1379.9 SG3 341,9 ST 1178.5 SR 406.4 ss 468.1

RRT -.9456 RRF -.9996 RTF .9520 CRT -.9637 CRS .9997 CST -.9699

5G8 3496.9 R23 .2580 R13 -,9659 LSA 1324.Z NSA 140.1 SSA Z.4

5GJ 3472.Z SG2 4|fl.3 THA 157.56 ELI 1242.3 EL2 102.9 4LF 161.48

LAUNCH D4T[ OEC 3 1965 FLIGHT TIME 136.00 ARRIVAL C4TE APR 18 1966

DISTANCE 395.105

LOt. 70.62 VL 27.66! GAL -4,69 AZL 89.45 HCA 186.87 SMA

LOP 257.50 VP 37.526 GAP 4.36 AZP 90.55 TAL 204.03 TAP

GP 26.97 ZAL 126.97 ZAP 130.61 [T5 23.19 2AE 134.31 ET E

HELIOCENTRIC CONIC

RL 147.46 LAL .OO

RP 108.64 LAP -.OT

RE 115.673 GL 4.60

PLANETOC[NTRIC CONIC

C3 11.O80 VHL 3.329 DLA -14.90 RAL 304,71 RAO 6567.4 VEL

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

90.00 4 32 5 1600.72 -1.48

90.00 1_ 54 6 5208.86 26.Z4

100.00 6 3 23 1364.25 -2.44

100.00 14 23 29 4920.57 27.31

110.00 6 55 39 1206.80 -4.88

110.OO 15 49 43 4650.79 30.09

DIFFERENTIAL CORRECTIONS

TOE .0094 TRA -.6921 TC3-4.8149 BAU ,7431

ROE -.O153 RRA .0298 RC3 1.4086 FAU .10613

FOE .2727 FRA -.1917 FC3-8.2927 8SP 11074

BOE .0179 BRA .6927 BC3 5.0167 FSP -1570

128.24 ECC .17031 ZNC .5505 VJ 30.214

30.90 RCA 106.40 APO 150.08 V2 34.881

J53.38 ZAC 35.16 ETC J91.4_ CLP-136.92

11.509 PTH 2.00 VHP 4.093 DPA 4.24 RAP 298.67 ECC 1.1824

INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ Z LONG

5.52 157.05 118.28 5 18 46 1000.7 2.31 358.90

233.87 161.31 78.96 14 20 55 4606.9 14.45 225.66

347.61 156.52 119.80 6 28 7 764.3 1.55 341,09

212.42 161.06 77.34 15 45 30 4320.6 25.29 204.20

334.14 155.00 123.87 7 15 46 606.8 -.40 327.92

191.09 160.22 72.96 17 7 13 4050.8 27.47 182.88

MI0-COURSE EXECUTION ACCURACY ORBIT DETERMINATION 4CCURACY

5GT 3434.3 SGR 939.7 SG3 479.6 ST 382.4 5R 41.7 55 179.7

RRT -.9519 RRF -.9984 RTF .9507 CRT -.5657 CR5 .8800 CST -.3159

SG8 3560.5 R23 .2852 R13 -.9568 LS4 388.5 MS4 170.7 554 15.0

SGI 3549.6 SG2 278.6 THA 165._ ELl 383.2 EL2 34.3 4LF 176,44

LAUNCH 04TE 0EC 3 1965 FLIGHT TIME 138.00

HELIOCENTRIC CONIC

RL 147.46 LAL .DO

RP 106.68 LAP -.25

RC 118.029 GL 12.02

PLANETOCENTRIC CONIC

C3 11.319 VHL 3.364 DLA

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

90.00 3 48 40 1859,47 -9.67

90.00 13 57 14 4958.93 EI.87

I00.00 3 6 31 1608.27 "10.53

100.00 13 22 4 4685.32 22.78

110.00 6 6 47 1419.62 -12.79

110.00 16 38 17 4446.78 25.21

CIFFERENTIAL C(_RECTIONS

70E .3044 TRA -.7604 TC3-4.9005 BAU .7572

ROE -,0436 RRA .0263 RE3 1.0097 FAU ,11043

FOE ,7618 FRA -.2126 FC3-8.4460 BSP 11355

BOE .3076 BRA .7609 BC3 5.0039 FSP -1650

DISTANCE 401.147

LOL 70.62 VL 27.624 GAL -4.50 AZL 68.54 HCA 190.05 SNA

LOP 260.67 VP 37.490 GAP 4.64 AZP 91.44 TAL 202.85 TAp

GP 18,62 ZAL 124,50 ZAP 135.67 ET5 17.69 ZAE 136.17 £TE

4RRIVAL C4TE APR 20 1966

127.99 [CO ,17075 INC 1.4567 Vl 30.214

32.98 RCA 106.13 APO 149.84 VZ 34.870

162.02 ZAC 35.01 [TC 179,17 CLP-139.01

-7.28 RAL 304.68 RA0 6567.4 VEL 11.520 PTH 2.01 VMP

INJ LONG INJ RT 4SC INJ AZMTH INJ TIME

20.13 56.64 116.74 4 19 40

_16.89 59,11 71.55 15 19 52

1,21 56.38 118.14 5 33 28

196.43 58.76 70,Jl 16 40 9

343.55 55.05 1_1.97 6 30 Z7

177.25 57.T0 66.11 17 52 24

MI0-COURSE EXECUTION ACCURACY

SGT 3584.2 SGR 685,3 563 504.6

RRT ".9525 RRF -.9939 RTF ,9501

SGB 3649.1 R23 .2824 R13 -.9530

SGJ 3643,3 SG2 205.3 THA 169.65

3.982 CPA -3.83 RAP 501.06 ECC 1.1663

PO CST TIN INJ 2 LAT ZNJ 2 LONG

1259,5 -6.01 13.36

4358.9 19.15 209.16

1006.3 -6.68 354.53

4085,Y 19._6 188.85

819.6 -8.47 339.JI

3846.B 21.76 169.79

ORBIT CETERH[NATION ACCURACY

ST 657._ SR 81.5 56 451.7

CRT -,6891CR5 .9882 CST -.8486

LS4 774.9 MSA 205.1 SSA 9.3

ELI 661.1 ELZ 37.1 ALF 173.69

LAUNCH D4TE DEC 3 1965 FLIGHT TIME 140,00 ARRIVAL CATE APR ZZ 1966

OISTANC[ 407.173

LOt. 70.62 VL 27.586 GAL -4.30 AZL 88.07 HCA 193.22 SNA 127.73 ECC ,17126 INC 1.9290 VJ 30.214

LOP 263.84 VP 37.452 GAP 4.91 AZP 91.88 TAL 201.64 TAP 34._7 RCA 105.85 APO 149.61 V2 34._60

GP 13.98 ZAL 122.14 ZAP 139.06 ETS 14.28 ZAE 136.18 ETE 167.15 ZAC 36.17 ETC 172.52 CLP-141.IZ

OLA -3.15 RAL 305.49 RAO 6567,4 VEL 11.528 PTH 2.01VHP 4.010 DPA -8.22 RAP _01o69 [CO 1,I_95

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIN ]NJ 2 LAT INJ _ LONG

I992.95 -13.65 Z7.91 158.14 115.05 3 53 47 1392.9 -10.16 20,97

4832.50 18.93 208.79 159.15 68.54 13 5_ 61 4232.3 15.84 201.47

1735.30 -J4.50 8.55 157.72 116.43 5 9 22 1135.3 -10.83 1,67

4363.39 19.80 188.77 158.77 67,14 17 10 43 3965,4 16.53 JBJ.fiO

1532.23 -16.75 331.87 156.45 120.24 6 10 51 932.2 -12.61 345,Z1

4341.23 22.13 170.60 157.62 63.26 18 18 36 3741.Z 18.36 163.49

MIO-COURSE EXECUTION ACCURACY ORBIT DETERNIN4TION 4CCURACV

5GT 3734.7 5GR 544.8 5G3 500.1 5T 906.4 SR 66.3 55 585,2

RRT -.9476 RRF -.9843 RTF .9501 CRT -.9437 CR5 .9845 CST -.920!

5G8 3774.3 R23 .2568 R13 -.95J8 LSA 1062.9 NSA J96,2 SS4 9.4

5GI 3770.3 SG2 J72.4 THA J72.11 ELI 908,6 EL2 21.5 JLF 176.O4

HELIOCENTRIC CONIC

RL 147,46 LAL .00

RP 108.71 LAP _,44

RC J20.362 GL 15.84

PLANETOCENTRIC C(_NIC

C3 11.513 VHL 3.393

LNCH AZNTH LNCH TIME

90.00 3 20 34

90.00 14 31 49

100.00 4 40 27

IO0.O0 15 54 38

IlO.O0 5 43 19

liD.DO J7 6 J5

DIFFERENTIAL CORRECTIONS

TDE .4782 TRA -.7861 TC3-5.0034 BAU .7798

ROE -.0376 RRA .OJ91RC3 ,7959 FAU ,10940

FOE .9940 FRA -.1793 FC3-8.1509 83P JIBJ!

BOE .4797 BRA .7863 BC3 5.0864 FSP -1651
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL 2. 1965-66)

LAUNCH D4TE 0EC ] 1965 FL|GHT TINE 142.00 ARRIV4L C4TE APR 24 1966

HELIOCENTRIC CONIC

RL 147.46 LAL .DO

Rp 108.74 LAP -,63

mE 1_?,731 GL IB.?l

PLANETOCENTRIC CONIC

C] 11.620 VML 3.409

LNCH ATMTH LNCH TIME

90.00 3 4 56

90.00 14 56 51

IO0.O0 4 26 7

I00.00 16 18 Z]

II0.00 5 3} 55

110.00 17 2? 4

0ISTANCE 413.]8?

LOL 70.6? VL 27.548 GAL -4.08 *ZL 67.78 HCA J96.40 6MA 127,47 £CC .]7188 ]NC 2,??|3 Vl 30.2]4

LOP 267.01 VP 37.4]5 GAP 5.17 ATP 97,13 TAL ?00.40 TAp 36,79 RCA 105,56 APO 149.36 v? 34.65]

GP 11.06 7AL 119.9Z ZAP 141.74 £TS t?,04 ZAE ]35.64 ETE ]70.34 ZAC 37,65 ETC 168.68 CLP-|4].I4

OLA -.42 RAL 306.67 RAD 6567.4 VEL 1].533 PTH ?,01 VHP 4.084 DP4 -10.87 RAP ]04.55 ECC 1.I912

L-| TIME IN] LAT IN] LONG IN] RT ASC IN] AZMTH IN] T|M[ PO CST TIM IN] Z LAT IN] Z LONG

2079.77 -J6.09 33.12 159.80 I13.62 3 39 ]8 1479.8 -I?.76 26.03

4749.53 ]6.78 203.65 159.93 66.85 ]6 16 0 4149.5 |5,5J J96.50

1818.01 -16.94 13.47 159.39 115.00 4 56 25 I?]8.0 -]].43 6.44

4486.54 ]7,64 16],9J 159.53 65.47 ]7 33 9 ]886.5 |4.]8 |76.82

]605.77 -19.22 356.14 ]58.18 118.82 6 0 4] 1005.8 -15.23 ]49.]0

4Z71,54 19,93 166.38 ]58.33 61.64 ]8 38 ]6 3671,5 15.99 I59.48

OIRFERENTIAL CC_RECTIONS MID-C_JRS[ EXECU$ION ACCURACY

T0E .6034 TRA -.7890 TC3-5.1336 BAU .8044 SGT 3877.9 5GR 460.0 SG3 483.0

ROE -.02]O RRA o01|3 RC3 .6717 FAU .]0411

rOE I.I]33 rRA -.1191 ?C3-7.7565 BSP 12293

BOE .6019 BRA .7891BC3 5.1776 FSP -16|3

LAUNCH OATE 8EC _ 1965

HELIOCENTRIC CONZC

RL 147.46 LAL ,00 LC_L 7D.62 VL

RP 108.76 LAP -,8I LOP 270.17 VP

RE 125.075 GL 19.84 GP

PLANETOCENTRIC CONIC

C] 11.668 VHL 3.416 OLA

LNCH AZHTH LNCH TIN[ L-I TIME |NJ LAT

90.00 2 55 21 2144.37 -J7.80

90.O0 15 17 42 4686.66 I5.06

]00.00 4 17 27 1819.53 -I8.67

J00.O0 16 38 17 4426.74 15.9!

110.00 5 27 27 1660,44 -20.98

110.00 J7 44 46 42J8.39 16.19

0JFFERENTIAL CORRECTIONS

TOE .7313 TRA -.750_ TC3-5.1946 BAU .8|54

ROE -,0114 RRA -.OO03 RE3 .5816 FAU .09625

FOE 1.2327 FRA .0J29 FC3-7.1413 BSP 12146

802 .73|4 BRA .7502 8C3 5.227I FSP -1437

ORBIT 3ETERNINATION ACCURACY

ST 1094.5 SR 41.4 SS 662.9

RRT -.9346 RRR -.9674 RTF .9497 CRT -,9465 CRS .96J8 CST -,94Z6

SG8 3905.! R23 .2200 R]3 -.9508 LSA 1265.6 MSA 191.6 554 IO.?

5GI 3901.7 5G2 I62.6 THA 173.66 ELI 1095.2 EL? ]5.5 ALF I77.95

FLIGHT TIME 144.00 ARRIVAL 8ATE APR 26 1966

DISTANCE 419.178

27.508 GAL -3.86 AZL 87.58 HCA 199.57 SMA 127.20 EC( .17256 INC 2.4204 Vl ]0.214

37.378 GAP 5.43 AZP 92.28 TAL 199.11 TAP 38.68 RCA I05.25 APO ]49.15 v2 ]4.64_

9.09 ZAL J17.76 ZAP 144.04 ITS |0.48 ZkE 134,96 ETE 172,43 ZAC 39.22 ETC 166.35 CLP°I45.O5

1.64 RAL ]06.08 RAD 6567,4 VEL I1.535 PTH _.0! VHP 4.I77 DPA -J2.57 RAP 306,18 ECC 1.1920

IN] LONG IN] RT ASC IN] AZNTH IN] TIME PO CST TIN IN] Z LAT IN] 2 LONG

37.08 161.62 112.39 3 31 5 1544.4 -14.62 29,86

J99.83 |6J.06 65.73 ]6 35 49 4086.7 11.66 ]9?.BJ

17._2 |61.23 113.78 4 48 46 ]279.5 -15.30 lO.Ofl

180.3! 160.67 64.36 ]7 52 4 3826.7 ]2.33 173.]5

359.40 160,04 1|7o62 5 55 7 1060.4 o17.12 352,4J

I63.27 I39.43 60.5_ ]_ 35 5 3618.6 14.1] 156.50

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3960.2 SGR 397.8 5G3 457.8 ST ]287.9 SR 22.6 SS 748.I

RRT -.9096 RRF -.9_I-RTF .9446 CRT -,8503 CR5 .8842 CST -.9550

SGB 3980.2 R23 .187J RJ3 -.9454 "LSA 1476.9 MS4 ]9].5 55A 10.5

SGI 3976.8 SG2 164.6 THA 174.77 ELI l]BB.O EL? I].9 ALF 179.15

LAUNCN CATE 0EC 5 |965

HELIOCENTRIC CONIC

RL 147.46 LAL t00

RP I08.79 LAP o,99

RC 127.4/3 GL 21.04

PLANETOCENTRIC CONIC

C3 ]1.684 VHL ].418

LNCH ATNTH LNCH TIME

90.00 ? 49 4

90.00 15 36 26

I00.00 4 11 58

IO0.O0 16 56 _4

ZIO,O0 5 23 46

II0.O0 18 0 55

FLIGHT TIME 146.00 ARRIVAL _ATE 4PR 28 1966

CIGTANCE 4?5.]53

LOL 70.62 VL ?7.468 GAL -3.63 AZL 67.43 HCk 20?.74 SMA 126.94 ECC .17514

LOP 273,34 VP 37,341 GAP 5.68 47P 92.37 TAL ]97.80 7kP 40,54 RCA ]04.93

GP 7.66 ?AL 115.61 ?AP i46.09 ETS 9.36 ZAE 134.26 ETE 173.87 ?4C 40.83

INC ?,5658 v! )0.2]4

APO |48.94 V2 34.834

ETC 164.90 CLP°146.87

0LA 3.32 RAL 309.64 RAO 6567.4 VEL 11.536 PTH 2.0] VHP 4.282 0PA -]3.70

L-I TIME IN] LAT IN] LONG IN] RT AGC IN] A2MTM IN] TIME PO CST TIM

2]96.85 -I9.13 40,36 163.54 ]11.26 3 25 41 I596,9

4634.75 13.58 ]96.74 J62.47 64.91 16 53 4] 4034,8

1929.48 -20.0! 20.32 163.16 112.68 4 44 ? 1329.5

4377.36 14.44 ]71.38 I62.04 63.54 I8 9 1] 3777.4

1704.74 -22.36 2.11 ]62.01 116.56 5 5? lJ 1104.7

4J74.66 16.71 ]60.74 ]60.77 59.74 ]9 ]0 _0 3574.9

RAP 307.83 ECC I.I923

IN] ? LAT IN] ? LONG

-|6.07 33.02

]0.09 189.80

-J6_77 J3.03

|0.77 170.52

-]8.6J 354.98

J2.S6 J54.09

CIFrERENTIAL CORRECTIONS

TOE _8092 TRA -.7349 TC3-5.3827 BAU .8430

R0E .0050 RRA -.0058 RE3 .5392 FAU .09252

rOE ].2355 FRA .0_89 FC3-6.8551 BSP 12847

80E .8097 BRA .7349 BC3 3.4096 FSP -1439

MID-COURSE EXECUTION ACCURACY ORBIT CETERMINATION ACCUR4CY

SGT 4111.6 SGR 368.9 SG3 442.8 ST J4]1.1 5R I4.2 55 767.8

RRf -.879| RRF -.9053 RTF .9461 CRT .56]5 CRS -.5344 CST -.961J

5GB 4]28.2 R23 .1513 R]] -.9466 LGA J595.5 MGA ]87.7 55A JI.T

5G1 4124.4 SG2 175.3 THA J75.46 ELI 1411.2 EL? IJ.7 ALF .3Z

LAUNCH OATE DEC 3 1965 FLIGHT TIME ]48.00 4RRIVAL GATE APR 30 ]966

HELIOCENTRIC CONIC DISTANCE 431.114

RL 147.46 LAL .00 LOL 70.62 VL 27.428 GAL -3.39 AZL 87.32 HCA 205.91 5MA 126.67 ECC .1742! INC 2.6770 Vl 30.ZJ4

RP 108.81 LAP -I.17 LOP 276.51 vP 37.304 GAP 5.94 AZP 92.4J TAL ]96.45 TAP 42.36 RE4 J04.60 APO I48.73V2 34.626

RC 129.747 GL 2].97 GP 6,59 ZAL I13.45 ZAP ]47.97 ETS 8.53 ZAE 133.59 ETE 174._9 ZAC 4_,48 ETC 163.99 CLP-I48.§9

PLANETOCENTRIC CONIC

C3 11.684 VHL 3.416 DLA 4.78 RAL 3|I.34 RAO 6567.4 VEL 11,536 PTH _.01 VHP 4,392 CPA -I4.44 RAP 309.52 ECC I.JgZ}

IN] TIME PO CST TIM IN] 2 LAT IN] ? LONG

3 22 16 J642.4 -17.30 35.8I

]7 10 39 3989._ 8.69 187.J_

4 41 22 1372.8 -I8.0_ 15.66

18 25 29 3734.0 9._7 168.o6

5 50 56 JJ43.1 -19.87 357.?4

19 25 17 3536.5 |J.J7 |5J.99

ORBIT 8ETERMINATION ACCURACv

ST 1539.5 SR ]3.7 55 793.3

CRT .9757 CRS -.9034 CGT -.9657

LSA 1722,4 MS4 184.3 SSA 12.7

ELI 1539,9 ELI ]?,8 ALF I.]6

LNCH AZMTH LNCM TIME L-I TIME IN] LAT INJ LONG IN] RT ASC IN] AZMTH

90.00 2 44 54 2242,41 -Z0.23 43.25 165.57 IJ0.24

90.00 15 34 10 4589.18 J2.25 194.05 J64.03 64.27

100.00 4 8 29 1972,79 -21.13 23,06 163.2! II].65

100.00 17 13 13 433A.03 13.JJ I74.85 163.60 62.89

110.00 5 21 53 1743.08 -23.31 4.49 J64.09 ]15.56

1JO.OO J8 16 21 4136.51 ]3.38 158.56 162.30 59.09

O/FFERENTIAL CORRECTION S MID-COURSE EX£CUTION ACCURACY

TOE _BgJ5 TRA -.6981 TC3-5.5355 6AU .6683 SGT 4234.7 SGR 348.7 SG3 424.]

ROE .0187 RRA -.0129 RE3 .5070 FAU .08760 RRT -.8392 RRF -,8632 RTF .9454

FOE 1.2439 FRA .J310 FC3-6.4912 BSP 13290 5GB 4249.0 R23 .J253 RI3 -.9458

8OE .8917 BRA .6984 BC3 5.5586 FSP o1389 SG1 4244,8 SG2 189,2 THA ]76,04
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES 4VOL. 2, 1965-66

LAUNCH DATE DEC 3 1965

HELIOCENTRIC CONIC

RL 147.46 LAL .DO

RP 108.84 LAP -|.34

RC 13Z.074 GL ?2.71

PLANETOCENTRIC CONIC

C3 11.680 VHL 3.418

LNCH AZNTH LNCH TIME

90.00 2 42 B

90.00 16 11 26

100.00 4 6 22

IO0.O0 17 29 12

IIO.OO 5 21 14

If0.00 18 31 30

FLIGHT TIME 150.00 ARRIVAL GATE HAY Z 1966

DISTANCE A37,059

LOL 70.62 VL 27.387 GAL -3,|4 A?L 87.23 HCA Z09.07 SMA 126.39 ECC .17518 INC ?.7656 Vl 30.2J4

LOP Z79.67 VP 37.267 GAP 6.19 AZP 92.42 TAL 195.08 TAP 44.15 RCA 104.25 APO 148.54 v2 34.819

GP 5.76 ZAL 111.24 ZAP J49,71 ET5 7,91 ?AE 13Z.98 ETE 175.64 ZAC 44.17 ETC 163.45 CLP-130.21

0LA 6.10 RAL 313.I6 RA0 6567.4 VEL J|,535 PTH 2.01 VHP 4.506 OPA -14.90 RAP 311.25 ECC 1,1922

L-I TIME INJ LAT |NJ LONG INJ RT ASC INJ A?MTH INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

2283.86 -21.|9 45.92 167.72 109,24 3 20 12 1683.9 -1B.37 38,38

4547.60 ll.OI ]9|.63 165.77 63.75 17 27 13 3947.6 7,40 184.81

201_.J6 -22.09 25.58 J67.37 IJ0.66 4 39 54 1412.2 -]9.08 18.08

4294.53 1|.87 172.57 J65.3? 62.36 JB 41 27 3694.5 B.O6 165.84

1777.85 -24.51 6.70 166,27 1|4.61 5 50 52 1177.9 -20.98 359,33

4101.60 14.'15 156.6| 164.00 58,55 19 39 51 3501.6 9.BB 150.10

OIFFERENTIAL CORREC7|ON5

TOE .97033RA -.6508 TC3-5.6BJO BAU

ROE .0313 RRA ",0203

rOE 1.2449 FRA .2037

B0E ,9711 BRA .65J1

LAUNCH OATE OEC 3 1965

HELIC_ENTRIC CONIC

RL 147.46 LAL .O0 LOL 70.62 VL 27,345 GAL

RP 108.86 LAP -1.5! L(_ ° 282.83 VP 37.230 GAP

HI0-COURSE EXECUTION ACCURACY O_B|T 3E7ERHINA TION ACCURACY

.8903 SGT 4350,8 SGR 336,9 SG3 405.7 ST 1664.2 SR 54.4 SS 613.4

RC3 .4843 FAU .08276 RRT -.7930 RRF -.8154 RTF .9446 CRT ,9680 CRS -.941B CST -.9693

FC3-6.134I BSP 13666 SGB 4363,8 R23 .1061RI3 -.9449 LSA 1845.1MSA 181.0 5SA 13.6

BE3 3.7016 FSP -1332 SGI 4359,0 562 Z04.9 THA 176.48 ELI 1665.O £L2 13.7 ALF l.SI

FL|GHT TIME 152.O0 ARRIVAL GATE MAY 4 1966

DISTANCE 442.9B9

-2.68 AZL 87./6 HCA 212.24 SMA 126.12 ECC .17626 INC 2.8380 VJ 30.214

6.44 AZP 92.40 TAL 193,68 TAP 45.92 RCA 103.89 APO 148.35 V2 34.812

RC 134.395 GL 23.30

PLANETO(ENTRIC CONIC

C3 11.663 VHL 3.418 DLA

LNCH AZNTH LNCH TIN£ L-I TIN£ INJ LAT JNJ LONG INJ RT A$C INJ AZHTH ZNJ T_ME

90.00 2 40 23 2322.88 -22.04 48.46 169.99 108.24 3 19 5

90.00 16 28 34 4508.68 9.B3 189.38 167.65 63.51 L7 43 42

JO0,O0 4 5 14 2049,19 "22.96 27.99 169.64 109.68 4 39 _3

IOO.OO 17 46 23 4257.61 10.70 170.46 167.19 61.92 IB 57 21

IJO.OO 5 21 30 IBID.50 -25,42 B.BO 168.57 115.67 5 51 41

IlO.OO I8 46 37 4069.06 12.98 154.80 165.64 56.10 19 54 26

OIFFERENTIAL CORRECTIONS M?O-COURSE EXECUTION ACCURACY

TOE 1.O477 TRA ".5934 TC3-5,8167 BAU .9114 SGT 4461.1 SGR 33|,2 SG3 388.I

R0E .0431RRA -.0278 RE3 .4676 FAU .07809 RRT ".7429 RRF -,7642 RTF .9436

FOE 1.2392 FRA .2755 FC3-5.7666 BSP 14031 8GB 4473.4 R23 .09J8 RJ3 -.9439

BOE I.O486 BRA .5940 BC3 5.8355 FSP -1277 SGJ 4467.9 SG2 2_1.5 THA 176.84

GP 5.1! ?AL 108.98 ZAP J5J.33 ETS 7.45 ZAE 132.43 ETE 176.20 ZAC 45.90 ETC 163,15 CLP-151.76

7.33 RAL 315.08 RA0 6567.4 V£L 11.536 PTH 2.01 VHP 4.628 0PA -J5.16 RAP 313,04 ECC 1,19_3

PO CST TIM INJ 2 LAT INJ _ LONG

I722,9 -19.34 40.83

3908.7 6.17 I8g.61

1449.2 -ZO.07 20.39

3657.6 6.86 163,77

1210.5 _22.00 1.31

3469.I 8.68 148.36

ORBIT DETERMINATION ACCURACY

ST I785,9 SR 74.2 S8 853.8

CRT .9805 CRS -.9493 CST -.9722

LSA 1964.2 MSA 177,8 6SA 14,5

ELI 1787.3 £L2 14,6 ALF 2.35

LAUNCH 0ATE 0EC 3 1965 FLIGHT TIME JSA.OO ARRIVAL 0ATE NAY 6 1966

HELIOCENTRIC CONIC

RL 147.46 LAL .00

RP 108.87 LAP -1.66

RE 136,709 GL 23.78

PLANETOCENTRIC CONIC

C3 11,700 VHL 3,421

LNCH AZNTH LNCH TIME

90,00 2 39 23

90.00 16 45 46

IOO.O0 4 4 31

i00.00 18 3 O

110.00 5 22 29

110.00 19 1 51

DISTANCE 448,904

LOL 70.62 VL 27.304 GAL -2.61 AZL 87.10 HCA 715.41 SMA 125.85 ECC .17745 INC Z,8988 VJ 30.214

LOP 286.00 VP 37.194 GAP 6.68 AZP 92.36 TAL 192,25 TAP 47.66 RCA I03.52 APO 148.18 VZ 34.806

GP 4.57 7AL 106.66 7AP 15_,86 ETS 7,10 ?AE 131.93 ETE 176.65 ?AC 47.67 "£TC 163.0? ELP-153,22

0LA 8.49 RAL 317.12 RA0 6567.4 VEL 11.536 PTH Z.01 VHP 4,750 CPA o15.27 RAP 314.87 ECC 1.19Z6

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH ]NJ TIME P0 CST TIN INJ 2 LAT INJ Z LONG

2360.54 -22.8Z 50.95 172.3B 107.23 3 18 43 1760.5 -20.25 43.?Z

4471.64 8.69 167.25 169.68 62,94 16 O 18 3871.6 4.99 180.52

2064.90 -23.76 30.34 172.05 108.69 4 39 35 I484.9 -Z0.99 ZZ.64

4222.51 9.57 168.47 169.22 61,54 19 13 22 3622.5 5.69 161,87

1841.94 -26.Z6 10.85 171.01 112,71 5 53 11 1241.9 -?2,95 3,?6

4038.?-._. 11.87 153.11 I67.64 57,71 20 9 9 3438.2 7,5? 146.77

CIFFERENTIAL CORRECTIONS

TDE 1.1232 TRA -.5263 TC3-5.9438 BAU .9325

ROE .0542 RRA -.0354 RC3 .4553 FAU .07374

rOE 1.?Z86 FRA .3420 FC3-5.4559 BSP 14401

8CE I.I?45 BRA .5295 BC3 5.9612 FSP -1228

MID-COURSE EXECUTION ACCURACY ORBIT CETERMINA TION ACCURAC Y

SGT 4568.9 SGR 329.9 SG3 371.6 ST 19_4.4 SR 93.0 SS 848.9

RRT -.6914 RRF -.7121 RTF .9429 CRT .9850 CRS -.9494 CST -,9746

$GB 4580.8 R23 .D809 R13 -.9431 LSA 2079.7 MSA 174.4 5SA 15,4

SGJ 4574,6 $G2 238.0 THA 177.13 ELl 1906.6 ELI 16,0 4LF ?.75

LAUNCH CATE OEC 3 1965 FLIGHT TIME 156.00 ARRIVAL DATE MAY 8 1966

HELIOCENTRIC CONIC

RL 147.46 LAL .OO

RP 108.69 LAP -1.84

RC 139.015 GL 24,16

PLANETOCENTRIC CONIC

C3 Jl.739 VHL 3.426

LNCH ATMTH LNCH TIME

90.00 2 38 59

90,00 17 3 J1

I00,00 4 5 3

I00.00 18 19 48

510.00 5 ?4 3

liD.DO 19 17 16

CIFFERENTIAL CORRECTIONS

TOE 1.?016 TRA -.A513 TC3-6.0453 BAU ,9513

R_E .O646 RRA -.0433 RC3 ,4441 FAU .06938

rOE J.2190 FRA .A103 rc3-5.IlTO BSP 14699

BCE 1.2034 BRA .4534 BC3 6.0616 FSP -1177

OISTANCE 454.804

LOL 70.62 VL 27.262 GAL -2.33 AZL 87.05 HCA 218.57 SMA I75.58 ECC .17_76

LOP 289,16 VP 37.J59 GAP 6.93 AZP 92,31 TAL 190,80 TAP 49.37 RCA 103.i3

GP 4,13 7AL 104.27 ZAP 154.31 ETS 6.85 ZAE 131.49 ETE 176.97 ZAC 49.49

INC 2.9508 VJ 30.?14

APO 148.03 V2 34.801

ETC 163,00 CLP-154,62

0LA 9.6l RAL 319.25 RAO 6567.4 VEL 11.538 PTH 2.01 VHP 4.876 CPA -15.24 RAP 316.76 ECC 1,1937

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ ? LAT INJ 2 LONG

2397.57 -23.55 53,47 174.91 106.20 3 18 56 1797.6 -Z1.IO 45.60

4435.99 7.58 18_,22 171.87 62.64 18 17 7 3836.0 3._5 178.52

2119.97 -24.51 32.68 174,58 107.67 4 40 ?3 1520.0 -21._6 24._

4188.81 8.47 166.57 171.39 61.22 19 29 37 35_9.8 4.56 159.96

1872.77 -77.05 12.90 173.57 11J.74 5 55 16 I_77.8 -23.86 5.19

4008.78 10.79 151.51 169,99 57.37 ?O 24 7 3408,8 6.41 145.15

MI0-COURSE EXECUTION ACCURACY ORBIT 0ETERMINA TION ACCURACY

5GT 4667.3 SGR 331.2863 355.5 5T 2D26.4 SR 110.6 $S 864.4

RRT -.6388 RRF -.6589 RTF ,9418 CRT .9_59 CRS -.9456 CST -.976_

5GB 4679.1 R23 .0721 RI3 -,9420 LSA 7199.1MSA 171.? SSA 16.2

SGI 4672.J SG? 254.5 THA 177.40 EL1 ?029.3 EL? ]8.5 ALr 3,0_

1607



JPL TM 33-99 EARTH--VENUS TRAJECTORIES _ VOL 2 1965-66

LAUNCH GATE OEC 3 1965 FLIGMT TIME 158.00 ARRIVAL DATE MAY 1O 1966

HELIOCENTRIC CONIC

RL 147.46 LAL .00

RP 10#.90 LAP -1.99

RC 141,312 GL 24.44

PLANETOCENTRIC CONIC

C3 11.805 VHL 3.436

LNCH 4_HTH LNCH TIME

90.00 2 39 4

90.00 17 20 53

IO0.O0 4 5 45

100.00 lO 36 53

110.O0 3 26 7

liD.DO 19 33 1

DIFCERENTIAL CC_RECTIC)N5

TOE |.2768 IRA -.3684 TC3-6.1349 BAU .9706

RDE .0748 RRA -,05IJ RE3 .4343 FAU ,06543

FDE J.2053 FRA .4710 r¢3-4.7970 BSP 15030

BDE 1.2809 BRA .3719 BC3 6.1503 FSP -1125

0I$TANCE 460.689

LOL 70.62 VL 27.220 GAL -2.03 A?L 87.00 HCA 221.74 SMA 125.31 ECC .IB019

LOP 292.32 VP 37.J24 GAP 7.18 J?P 92.24 TAL 189.32 T4P 5|.06 RE4 102.73

GP 3.77 ZAL 101.gZ _AP 155,68 279 6.68 tXE 131.09 ETE |77.24 ?4C 51.34

INC 2.9960 Vl 30.Z14

4PO 147.89 VZ 34.79?

ET¢ 163.07 CLP-135.96

0L4 10.70 RAL 32|.48 RAO 6567.4 VEk 11.541 PTH Z.OI VHP 5.005 OPA -15.11 R4P 318.68 ECC 1.1943

L-I TiME IN] L4T IN] LONG IN] RT A$C ZNJ AZMTH IN] TIME PO CST TIM IN] 2 L4T IN] 2 LONG

2434.4E -24.22 55.90 177.57 105.I3 3 19 39 |_34.4 -2J.91 48.00

4401.49 6.50 I93.27 174.21 62.38 18 34 15 3801.5 2.75 176.39

2154.83 -25.21 35.04 177.26 I06.62 4 41 40 J554.9 -22.69 27.]4

4156.29 7.40 164.75 173.72 60.95 19 46 10 3556.3 3.4? 158.17

1903.40 -27.81 14.96 J76.28 I|0.73 5 57 50 1303.4 -24.74 7.14

3980.31 9.75 I49.98 J72.29 37.07 20 39 22 3390.3 5.35 143.66

MIO-EOUR$E EXECUTION ACCURACY ORBIT _ETERMINA TION 4(CURACY

SGT A765.5 SGR 334.9 SG3 340,6 ST "Z|44o4 SR 127.7 $S 876.4

RRT -.5977 RRF -.6077 RTF .94JI CRT .9949 CRS -.9410 C6T -.9798

SGB 4777.3 R23 .0652 RI3 -.94|3 LSA 2314.0 MS4 167.7 SSA 16.9

SGJ 4769.6 SG2 270.7 "THA 177.63 ELI 2J48.I EL2 22.2 ALF 3.36

LAUNCH OATE OEC 3 1965 FLIGHT T/HE |60.00 ARRIVAL OATE MAY 12 1966

HELIOCENTRIC CONIC

RL |47.46 LAL .00

RP 108.92 LAP -2.14

RC 143.598 GL 24.65

PLANETOCENTRIC CONIC

C3 I1.904 VHL 3.450

LNCH AZNTM LNCH TIME

90.00 2 39 34

90.00 17 38 54

I00.00 4 6 53

]00.00 18 54 17

JlO.O0 3 28 37

110.OO 19 49 2

OIFFCRENTI_L (_RECTION$

T_E 1,35_0 IRA -.2762 TC3-6.2042 BJU .9897

ROE .0849 RRA -.0589 RE3 .4245 FAU .06170

FOE J.1887 FR4 .5292 F(3-4.4_68 85P 15360

BOE ].3587"BRA .2824 BC3 6.2187 FSP "I083

0ISTANCE 466.557

LOL 70.62 VL 27.179 GAL -1.73 AZL 86.96 HCA 224.90 SMA 125.04 ECC .J8176 INC 3.0339 VI 30.Z14

LOP 29_.48 VP 37.089 GAP 7.42 AZP 92.|5 TAL 187.83 TAP 52.73 RCA 102.31 4PO 147.76 V2 34.793

GP 3,46 ZAL 99.31 ZAp 156.99 ETS 6,58 ZAE 130.74 ETE 177.46 ZAC 53.24 ETC 163.20 CLP-157.Z4

0LA Ij.76 RAL 323.80 RA0 6567.5 VEL 11.545 PTH 2.02 VHP 5.137 0PA -14.89 RAP 320.64 ECC 1.1959

L-I TIME INJ LAT |NJ LONG |NJ RT A$C INJ AZMTH INJ TIME PO CST TIM INJ 2 LATINJ 2 LONG

2471.42 -24.86 58.43 I80.38 |04.02 3 20 46 1871.4 -22.69 50.43

4368.02 5.44 18J.38 I76.70 62.J7 18 5I 42 3768.0 J.67 174.72

2189.84 -25.87 37.43 I60.08 105.53 4 43 23 1589.8 -23.49 29.44

4124,83 6.35 163.00 176.19 60.73 20 3 I 3524.8 2.40 ]56.44

1934.08 -28._3 17.05 179.I3 /09.68 6 0 51 |334.1 -25.58 9.1?

3953.36 8.74 I49.53 I74.73 56.82 20 54 55 3353.4 4.3| |42.24

_ID-(OURSE _XECUTZON ACCURAC_ ORBIT GET_RMINAT[ON ACCURACY

$GT 4860.0 SGR 340.I $03 326.6 ST 2259.9 SR |44.4 55 985.3

RRT -.5384 RRF -.5588 RTF .9406 CRT .9823 CR6 -.9354 CST -.9805

$_B 487J.9 R23 .0601 RJ3 -.9408 LSA 2423.7 M$4 J64.2 554 ]7.6

SGI 4863.4 $G_ 286.4 THA 177.63 ELI 2264.3 EL2 27.0 4LF 3.39

LAUNCH GATE CEC 3 |965 FLIGHT TIME 162.00 ARR|VAL _ATE MAY 14 J966

HELIOC£NTRIC CONIC

RL 147.46 LAL .00

RP 108.93 LAP -_.28

RC 143.874 GL 24,76

PLANETOCENTR|C CONIC

c3 12.043 VML 3,470

LNCH AZNTM LNCM TIME

90.00 2 40 26

90,00 t7 57 13

100.00 4 8 23

IO0.O0 19 1| 59

110.00 5 3| 32

110.00 20 5 20

CIFFERENTIAL CC_qRECTIONS

T0E 1.4347 TRA -.t75fl TC3-6.2495 B4U 1.0084

RDE .0949 RR4 -.066B RC3 .4|40 FAU .0fi823

FeE 1.17i9 FRA .3842 FC3-4.1656 BSP 13689

BCE 1.4376 BR4 .1878 BE3 6.2632 rSP -I044

0I_TANCE 472.410

LOL 70.62 VL 27.136 GAL -1.41 AZL 86.93 HCA 228.06 $MA 124.77 ECC .18346 INC 3.O71T Vl 30.214

LOP 296,64 VP 37.055 GAP 7.67 A?P 9_.05 TAL 186.31 TAP 54.38 RCA |01.86 AP0 J47.66 v2 34.790

GP 3.19 ZAL 96.74 ?AP 138.24 ETS 6.55 ZA_ 130.44 ETE 177.64 z4C _5.17 ETC 163.37 CLP-158.46

OLA 12.79 RAL 326.2| RAO 6567.5 VEL 11.551 PTH 2.02 VMP 3,273 CPA -|4.60 RAP 322,63 EEL 1.1982

L-I TIME INJ L_T INJ LONG ]NJ RT ASC INJ AZMTH INJ TIME P0 CST TIM |NJ 2 LATINJ Z LONG

2508.76 -25.45 61.01 t83.32 |02.$5 3 2_ 15 1908.8 -23.43 52.92

4335.56 4.40 179.55 179,33 62.00 |9 930 3733.6 .62 172.91

2225.11 -26.49 39.86 183.04 104,39 4 45 29 1623.1 -24,25 31.78

4094.44 5.34 161.31 I76.82 60.54 20 20 |3 3494.4 1.37 154,77

1964:98 -29.22 J9.19 182.13 |08.56 6 4 J7 1365.0 -26.41 11,14

3927.34 7.77 147.14 177.32 56.61 21 10 47 3327.3 3.32 140.87

MID-COURSE EXECUTION 4CCURACv ORBIT DE TERMIN4 TION ACCURAC Y

SGT 4951.J 5GR 346.2 $63 3|3.5 ST 2373.9 SR 160.5 $s 692.6

RRT -.49|I RRF ".3123 RTF ,9403 CRT .9788 CRS -.9294 CST -,9820

SGB 4963.Z RZ3 .0560 R13 -.9405 L$A 2536.1MSA 160.9 SSA I8.3

SG| 4954.0 $G2 301.4 THA 178,03 ELJ 2379.1 EL2 32.B ALF 3.79

LAUNCH 01TE 0EL 3 1965 fLIGHT rff,_ 164.00 ARRIVAL CAT_ _4Y 16 1966

HELIOCENTRIC CONIC

RC 147.46 LAL -00

RP 108.93 LAP -2.42

RC 148.136 GL 24.80

PLANET_ENTRIC CONIC

C3 12.228 VHL 3.497

LNCH A2MTH LNCH TIME L-I TIME INJ LAT

90.00 ? 4J 39 2546.59 -26.00

90.00 18 15 55 4304.16 3.40

100.00 4 |0 15 2260.90 -27.07

100.00 19 29 59 4065.18 4.36

110.00 5 34 49 1996.19 -29.88

110.00 20 21 _ 3902.34 6.84

DIFFERENTIAL CCRRECTIO_5

. TOE 1.5157 TRA -.0650 TC3-6.262_ BAU 1.0259

RGE .1049 RRA -.0745 RE3 .4020 FAU .05483

FOE 1.1560 FRA .6373 FC3-3.8823 BSP 16000

B_E J.3194 ORA .0989 Be3 6.2757 FSP -1006

0ISTANCE 478.247

LOL 70.62 VL 27.093 GAL -1.09 A?L #6.90 HCA 231.22 SMA 124.30 ECC .18534

LOP 30I.BO VP 37,022 GAP 7.93 AZP 91.95 TAL 184.78 TAP 56.00 RCA 101.42

GP 2.96 ?AL 94.12 ZAp I59.44 ETS 6.54 ZAE 130.17 ETE 177.79 ?4C 57.14

OLA 13.79 RAL 328.70 RAD 6567,5 VEL 11.559 PTH 2.02 VHP 5.412 0PA -|4.23

INJ LONG INJ RT A$C INJ AZMTH INJ TIME P0 CST TIM

63.64 186.42 101,64 3 24 5 1946.6

177.80 182.12 61.87 19 27 39 3704.2

42.36 I96.J5 103.20 4 47 56 1660,8

159.70 181.59 60.40 20 37 44 3465.2

21.39 185.29 107.44 6 B 5 1396.2

145.B2 180.06 56.43 21 26 57 3302.3

MI0-COURSE EXECUTION ACCURACY

SGT 3036._ SGR 352.7 SG3 300.?

RRT -.4451 RRF -.4667 RTF .9400

$G8 5049.6 R23 .0521 RJ3 -.940J

SGJ 5038.? $G2 3J5,7 THA 178,_1

ZNC 3.]040 Vl 30.?]4

4PO 147.58 V2 34.7#7

ETC J63.57 CLP-J59.65

RAP 324,65 ECC ],2D12

INJ _ L4T INJ ? LONG

-74.13 35.47

-.39 171.16

-_4,9B 34.18

.3_ 153,16

-27.20 J3.??

Z,3B 139.5B

ORBIT 0ET[RMINATION ACCURAC¢

ST 24_7,2 5R 176.2 55 #99.?

CRT .9?45 CRS -.9230 C$T -.9835

L$A 2645.9 MSA 158.1 554 IF.8

ELI 2493,2 EL2 39.5 ALF 3.95

160B



JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL 2. 1965-66)

LAUNCH OATE 0EC 3 1965

HELIOCENTRIC CONIC

RL 147.46 LAL .O0

RP IOB.94 LAP -Z.53

RC 15D.390 GL 24.76

PLANETOCENTRIC CONED

C3 lZ.463 VHL 3,330

LNCH AZNTH LNCH TIME

90.00 2 43 9

90,00 I8 34 53

I00.00 4 IZ 27

100.00 I9 46 J6

110.00 5 35 ZB

1J0.00 ZO 36 44

FLIGHT TIHE 166.00 ARRIVAL OAT[ NAY IB 1966

DISTANCE 464.066

LOL 70.62 VL 27,05| GAL -.74 AZL 86.87 HCA Z34.38 SMA I24.Z5 ECC,.JB738 ZNC 3.1336 vl 30.2J4

LOP 304.97 VP 36.990 GAP 8.18 AZP 91.83 TAL |83.23 TAP §7.6Z RCA 100.96 APO |47.§l V? 34.786

GP 2.76 ?AL 91.45 tAP J60.59 ETS 6.59 ZAE |29.94 [TE 177.9l ZAC 59.J4 ETC I63,79 CLP-16D.7B

OLA ]4.77 RAL 33|.26 RAO 6367.5 VEL Jl.569 PTH 2.02 VHP 5.556 DPA -J3.60 RAP 326.70 ECC I;2051

L-[ TIME INJ LAT ]NJ LONG |NJ RT A$C INJ AZNTH INJ TIME PO CST TIM |NJ 2 LATINJ 2 LONG

Z584.93 -26.49 66.34 IB9.6fl I00.38 3 26 14 1984.9 -24.79 5B.DB

4273.93 2.42 |76.1l 185.O6 _l.7B 19 46 7 3673.9 -l.37 169.48

?296.93 -27.60 44.91 169.41 J0J.96 4 50 44 J696.9 °22.68 36_4

4037.16 3.4J 158.J5 184.51 60.28 20 55 33 3437.2 -.57 151.63

2027.77 -30.50 23.64 |88.§7 J06.24 6 12 J6 J427.B -?7.97 |5.35

3679.08 5.95 144.59 182.94 56.28 2| 43 23 3279.I 1.4B I38.35

DIFFERENTIAL COPRECT[ON5 MID-COURSE EXECUTION ACCURACY GRBIT DETERMINATION ACCURACY

TOE 1.6015 TRA .0583 TC3-6.23§5 BAU 1.0410 $GT 5113.6 SGR 359.Z SG3 288.6 57 2602.7 5R 191.4 SS 906.8

ROE ,I150 RRA -.O824 RC3 .5B80 FAU .05J43 RRT -.3999 RRF -.42|3 RTF .9392 CRT .9694 CR5 -.9160 CST -.984S

FOE 1.143J FRA .6926 EC3-3.5725 BSP 16J96 5GB 5/26.2 R23 .0481 RJ3 -.9393 LSA 2759.3 MSA 156.0 SSA 19.?

9DE 1.6056 BRA .I009 BC3 6.2475 ESP -959 SG! 5115.6 SG2 329.l THA 178.38 ELl 2609.3 EL2 46.9 ALE 4.06

LAUNCH DATE DEC 5 1965 FLIGHT TIME |68.00 ARRIVAL DATE MAY ?O 1966

HELIOCENTRIC CONIC DISTANCE 489.87|

RL J47.46 LAL .00 LOL 70.62 VL 27.009 GAL -.39 AZL 66.84 HCA 237.54 SNA |23.97 ECC .JB956 INC 3.|609 V| 30.614

RP J08,94 LAP -2.67 LOP 508.15 VP 36.958 GAP 8.44 AZP 9|,70 TAL |81,67 TAP 59.2l RCA I00.47 APO |47.47 V2 34.785

RC 152.629 GL 2A.64 GP 2.59 ZAL 88.75 ZAP J6|.70 ET5 6.69 ?AE |29.73 ETE J78.02 ?AC 61.18 ETC I64,0J CLP-16I.BB

PLANETOCENTRIC CONIC

C3 J?.TSB VHL 3.572 OLA J5.7| RAL 333.90 RAO 6567.5 VEL J|.582 PTH 2.03 VHP 5.704 OPA -|3.5| RAP 328.76 ECC |.2|00

LNCH AZMTH LNCH TIME L-I TIME IN| LAT IN| LONG IN| RT ASC IN| AZMTH IN| TIME PO CST TIN IN| 2 LAT IN| 2 LONG

90.00 2 44 57 ?623.78 -26.94 69.09 193.02 99.07 3 28 41 2025.5 -25.4l 60.16

90.00 J8 54 5 4245.06 1.49 J74.49 188.14 61.72 20 4 50 3645.1 -2.30 167.87

100.00 4 I4 58 2333.50 -28,09 47.52 192.80 100.67 4 53 51 I753.5 -Z6.33 59.16

I00.00 20 6 45 40|0.58 2.51 156.69 187.58 60.20 2J 13 36 3410.6 -I.47 150.|7

liD.D0 5 42 29 2059.69 -31.09 25.94 J92.0| J04.99 6 J6 48 1459.7 -78.72 |7.54

I|O.OO 20 55 44 3857.|5 5.12 |43.43 J85.95 56.]6 22 0 | 3257.2 .64 |37.21

DIFFERENTIAL C_RECTIONS M_D-COURSE EXECUTION ACCURACY ORBZT 0ETERMINA TION ACCURACY

TOE 1.6B28 TRA .I856 TC5_6.J940 BAU 1.O584 SGT 5192.4 SGR 366.| SG3 277.J ST 2704.2 SR 206.8 SS 906.4

ROE .J258 RRA -.0897 R_3 .373| EAU .04649 RRT -.3591RRF -.3808 RTF .9395 CRT .9644 CRS -.9099 CST -.9859

FOE J.1223 FRA .7384 EC3-3.2907 BSP I6540 SGB 5205.3 R23 .0460 RI3 -.9396 LSA 2655.4 HSA J33.8 5SA |9.5

BDE J.6875 BRA .2062 Be3 6.2052 FSP -933 SGJ 5J94.| SG2 34|.8 THA |78.55 ELI 2711.6 ELI 54.6 ALF 4.22

LJUNCH CAT[ GEE 3 1965 ELIGHT TIN[ I70.00 ARRIVAL DATE MAY 22 1966

HEL|OCENTR|C CON|C 0|STANCE 495.656

RL 147.46 LAL ,0D LOL 70.62 VL 26.967 GkL -.02 AZL S6.B! HCA

RP 108.94 LAP -2.78 LOP 311,29 VP 56.927 G4P 8.71 AZP 91.56 TAL

RE 154.855 GL ?4.45 GP 2.44 ?AL 66.01 ?AP 162.78 ETS 6.84 ZAE

PLANETOCENTR|C CONIC

C3 13.|19 VHL 3.622 DLA |6.62 RAL 336.59 RAD 6567,5 VEL |J.598 PTH 2.05 VHP

LNCH AZNTH LNCH T|NE L-I TIME IN| LAT IN| LONG IN| RT.ASC |NJ AZMTH IN| TIME

90.00 ? 47 4 2663.I2 -27.33 71.9J 196.53 97.7| 3 31 Z7

90.00 19 J3 ?B 47|7.72 .61 J72.97 191.37 61.69 20 23 46

JOO.O0 4 17 46 2370,48 -28.53 50.18 |96.33 99.33 4 57 I9

lOO.0O 20 25 25 3985.60 |.67 J55.32 190.78 60.|5 ?l 3I 50

110.OO 5 46 50 2091.93 -31.63 28.29 |95.60 I03.70 6 2| 42

110.00 2I J? 52 3836.91 4.36 |42.37 |89.10 56.06 22 16 49

CIFFERENT[AL COPRECTZONS _I0-COURSE EXECUTION ACCURACY

TOE J.7051 TRA .4283 TC3-6.J609 BAU 1.0823 SGT 5262.4 5GR 379.9 5G3 274.5

ROE .J396 RRA -.102| RE3 .3577 EAU .04645 RRT -.540| RRF -.4106 RTE .9186

FOE 1.0084 FRA .9798 EC3-3.0656 BSP |7204 SGB 5276.0 R23 .1031 R|3 -.9J88

806 1.7|O8 8RA .4403 8C3 6.|712 FSP -93I SGI 5264.0 SG2 357.J THA I78.59

240.71 SHA

|80.09 TAP

129,56 ETE

LAUNCH DATE DEC 3 J965 FLIGHT TIME I72.0@

123,7! ECC .19199 ]NC 3,I_64 vl 30,214

60,79 RCA 99.96 kPO 147.46 v2 34,784

178.12 ZAC 63.24 ETC J64,24 CLP-162.95

5,556 D_A -|2.77 RAP 330.85 ECC 1.2159

PO CST TIM IN| 2 LAT IN| 2 LONG

7063.! -75.98 65.50

36J7.7 -3.|8 166.34

1770.5 -Z6.94 4|,73

3385.6 -Z.3Z |48.80

|491.9 _-z#.42 19.70
3256.9 -.|3 136.|5

OPB|T CETERN|NATION ACCURACY

ST 2705.9 SR 226.7 55 844.3

CRT .9509 CRS -.865| CST -.9766

LSA 2840.2 MSA 187.8 5SA 19.4

ELl 27|7.5 EL? 70.0 ALE 4.55

ARRIVAL DATE NAY 24 1966

HELIOCENTRIC CONIC DISTANCE 501.423

RL 147.46 LAL .00 LOL 70.62 VL 26.925 GAL .36 AZL 86.79 HCA 243.87 SHA J23.45 ECC .19459 INC 3.?J04 V| 30.?14

RP |O8.94 LAP -2.88 LOP 3|4.45 VP 36.897 GAP 8.98 AZP 91.42 TAL J78.50 TAP 62.56 RCA 99.43 APO |47.47 V2 34.785

RC 157.067 GL ?4.IS GP 2.30 ?AL 85.25 ?AP |63.82 ETS 7.03 ZAE 129.4| ETE |78.2| 7AC 65.34 ETC 164.47 CLP-163.98

PLANETOCENTRJC CONIC

C3 J3.553 VHL 3.6810LA J7.49 RAL 339.33 RAO 6567.5 VEL |1.616 PTH _.04 VHP 6.0|5 OPA -I?,|9 RAP 332.95 ECC 1.Z730

LNCH AZMTH LNCH TIME L-I TIME IN| LAT IN| LONG IN| RT ASC IN| AZNTH IN| TIME PO CST TIM IN| ? LAT rNJ ? LONG

90.00 Z 49 78 2702.82 -27.66 74.76 200.|6 96,5| 3 34 30 2|O2.B -26,50 66.79

90.00 19 37 56 A192.16 -.?I |71.54 J94.7| 61.68 20 42 49 3597.2 -A.00 16A,91

100.00 4 20 58 2407.73 -28.9| 52.88 |99.98 97,96 5 | 6 1807.7 -77,51 44.36

I00.00 20 44 7 3962.47 .88 J54.05 J94.|0 60.12 ?l 50 10 336?.5 -3.10 147.5?

liD,DO 5 51 32 2124.37 -52.|3 30.69 199.31 102.36 6 26 56 1524.4 -30.09 72,07

lJ0.DO 21 30 3 3818.60 3.66 |4|.41 192.37 55.99 ?2 35 41 32JB.6 -,83 J35.20

OIEEERENT]AL COPRECTION$ MI0-COURSE EXECUTION ACCURACY OPDIT DETERMINATION ACCURACY

TOE 1.66|6 TRA .4785 TC3-5.9808 BAU |.0854 5GT 53_8.? 5GR 378.6 SG3 255.6 ST 2909.B 5R ?36.5 55 912.5

ROE .1483 RRA -.|037 Re3 .3566 EAU .04242 RRT -.2749 RRF -.2957 RTE .9385 CRT .9535 CRS -.8976 CST -.9680

FDE J.0965 ERA .8356 EC3:2.7098 BSP 16893 SGB 5342.2 R23 .0380 R13 -.9385 LS4 3054.9 HSA 157.3 SSA J9.8

B0£ J.8675 8RA .4896 Be3 5.9903 ESP -847 SGI 5329.8 SG2 363.9 THA 178.88 EL| 2918,5 EL2 71.2 ALF 4.43

J609



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 2. 1965-66

L4UNCN DATE OEC 3 1965

HELIOCENTRIC CONIC

RL 147.46 LAL .00

Rp lOB.94 LAP -2.98

RE 139.265 GL 73.84

PL4NETOCENTRIC CON|C

C3 14.070 VML 3.75|

LNCH AZMTH LNCH TIME

90.00 2 52 ]0

90.00 19 52 25

lO0.O0 4 24 27

100.00 21 2 49

110.00 5 36 34

110.00 2l 47 l!

FLIGHT TIME J74,00 ARRIVAL 04TE MAY 26 1966

DISTANCE 307.I69

LOL 70.62 VL 26.894 GAL .76 *?L 96.7? HCA 247.03 SNA 123.19 ECC ,19741 INC 3.2330 Vl 30.214

LOP 317.62 VP 36.868 GAP 9.27 A?P 91.26 TAL ]76.89 TAP 63.92 RCA 98.87 APO ]47.5] V2 34.T96

GP 2.I8 ?AL BO.4B ZAP 164.83 ET$ 7.27 ZAE I29.29 ETE ITB:2B ZAC 67.45 ETC I64.69 CLP-]64.gB

OLA 18.31 RAL 342.1/ RAD 6367.6 VEL 11,639 PTH 2.04 VMP 6.I79 DFA -_].56 RAP 335.06 ECC J._316

L-I TIME IN] L*T IN] LONG IN] RT ASC IN] AZNTH IN] TIME PO CST TIM IN] 2 LAT IN] 2 LONG

2742.78 -27.93 77.66 203.90 94.98 3 37 53 ZJ42.8 -26.96 69.J3

4168.60 -,99 170.23 198.18 61.70 21 I 54 3568.6 -4.Tfl ]63.59

2445.]8 -29.23 55.62 203.73 96.55 5 5 12 1845.2 -28.02 47.03

394j.43 .17 152.89 ]97.55 60.Jl 22 8 3] 3_41.4 -3.8! J46.37

2156.97 -32.58 33.13 203.I5 J00.99 6 32 3] 1357.0 -30.72 24.40

3802.4I 3.04 140.56 195.75 _5.94 22 50 34 3202.4 -].45 134.35

DIFFERENTIAL CORRECTIC)NS

T0£ 1,9492 TR4 .6375 TC3-5.840| BAU 1.1002

ROE .1607 RRA -.1099 RC3 .3165 FAU .03989

FOE 1,0798 FRA ,BTBI FC3-2.4546 BSP ]7183

90£ |.9538 BRA .6469 8C3 5.8487 FSP -925

MI0-COURSE EXECUTION ACCURACY ORBIT 9ETERMINATION ACCURAC_

SGT 53957fl SGR 368.6 SG3 246.0 ST 2996.] SR 25].2 SS 909.6

RRT -.23_5 RRF -.2577 RTF .9391 CRT .9480 CRS -,8924 CAT -.9889

SG8 3409.2 R23 .0355 RJ3 -,9392 LSA 3137.4 NSA ]52.| 5SA 19.8

SG] 5396.3 SG2 373,6 THA 179.03 ELI 3005.5 EL2 79.7 ALF 4.55

L4UNCH OATE DEC 3 1965 FLIGHT TIME 176.00 ARRIVAL DATE MAY 28 1966

HELIC_ENTRJC CONIC DISTANCE 512.893

RL 147.46 LAL .00 LOL 70.62 VL 26.842 GAL I.I8 AZL 86.75 HCA 250.J9 5MA J22.94 _ECC .20047 INC 3.2347 Vl 30.2]4

RP 108.93 LAP -3.06 LOP 320.78 VP 36.839 GAP 9.56 AZP 9I.JO TAL 175.28 TAP 6_.47 RCA 98.29 APO 147.58 V2 34.788

RC 161.449 GL 23.43 GP 2.07 ?AL 77.72 ZAP I65.8J ETS 7.55 ?AE 129.]8 ETE I78.36 ZAC 69.59 ETC 164.9I CLP-]65.96

PLANETOCENTRIC CONIC

C3 14.680 VHL 3.83| OLA 19.08 RAL 344.92 RAD 6567.6 VEL |1.665 PTH 2.05 VHP 6.350 0PA -]0.90 RAP 337.]8 ECC |,74|6

LNCH AZMTH LNCH TIME L-I TIME IN] LAT INJ LONG IN] RT AS( IN] AZMTH IN] TIME PO CST TIM INJ _ LAT IN] 2 LONG

90,00 2 35 12 2782.85 -28.13 80.37 207.74 93.43 3 4] 35 2187.9 -_7.35 71.99

90,00 20 11 48 4/47.32 -I.66 ]69.04 201.77 61.73 2I 20 55 3547,3 -5.43 ]62.39

100.00 4 28 I7 2482.69 -29.49 58.38 207.62 95.I2 5 9 40 I882.7 -_8.47 49.??

100.00 21 21 24 3922.72 -,46 J51.87 201.10 60.J| 22 26 47 3322.7 -4.44 145.33

J10.00 6 I 57 2]89.62 -32.97 35.59 207.10 99.57 6 38 27 1589.6 -31.30 26.77

1]0.00 22 4 I3 3788.55 2.51 139.83 199.24 55.90 23 7 2] 3J88.6 -I,98 133.63

OIFFERENTIAL CORRECTIONS MID-COURSE _XECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 2.0372 TRA .8064 T(3-3.66_3 8AU |.IJ34 $GT 5454.9 SGR 390.0 803 236.4 ST 3873.2 9R 265.9 55 904.2

ROE .1739 RRA -.1153 RE3 .2949 FAU .03737 RRT -.1984 RRF -.2195 RTF .9396 CRT .94_9 CRS -,8875 CAT -,9898

roe 1.0623 FRA ,.9186 FC3-2,2041 8SP 17435 SG8 5468.8 R23 .0328 R]3 -.9397 LSA 32]0.8 MSA ]52.5 554 19.6

8OE 2,O446 8RA .8J47 BE3 3,67_9 FSP -798 5GJ 5455.4 SG2 382.2 THA 179.]8 ELl 3083.4 EL2 88.3 4LF 4.67

LAUNCH GATE _EC 3 1965

HELIOCENTRIC CONIC

RL 147.46 LAL .00

RP 105.92 LAP -3.]4

RE 163.619 GL 22.96

PL4N_TOCENTR[C CONIC

C3 15.395 VHL 3.924

LNCH 4ZMTM LNCH TIME

90,00 2 58 34

90.00 20 30 58

100.80 4 32 28

100.00 21 39 43

JI0.00 6 7 41

JI0.00 22 21 2

rLIGMT TIME ]78.00 kRRIV4L 04TE NAY 30 1966

DISTANCE _18.594

LOL 70.62 VL 26.B01 GAL ].62 A?L 86,72 HCA 253.35 6MA 122.69 ECC ,20379 INC 3.2755 Vl 30.214

LOP 323.95 VP 36.812 GAP 9.86 AZP 90.94 TAL J73.66 TAP 67.02 RCA 97.68 APO 147.69 V2 34.791

GP 1.98 ?AL 74.97 ZAP 166.?? ETS 7.89 ZAE ]29.]0 ETE 178.42 7AC 71.75 ETC ]65.12 CLP-]66.92

DLA 19.79 RAL 347.75 RAD 6567.6 VEL 11.693 PTM 2.06 VHP 6,529 0PA -10.19 RAP 339.3J £CC 1.2534

L-I TIME IN] LAT IN] LONG INJ RT ASC IN] AZMTM IN] TIME PO CST TIM IN] 2 LAT IN] 2 LONG

2822.88 -28.25 83.50 2Ji.67 9].98 3 45 37 2222.9 -27.68 74,88

4128,57 -2.27 168.00 205.45 6].77 2I 39 47 3528.6 -6.02 I61.33

2520.10 -29.69 61,14 2JI.59 93.68 5 I4 28 I920.1 -28.86 52.43

3906.58 -I.0] I50.98 204.73 60.L_. 22 44 32 3306.6 -4.98 144.44

2222.20 -33.3I 38.08 211,I5 98.14 6 44 43 1622.2 -31.83 29.16

3777.25 2.08 139.24 202.82 55.87 23 23 59 3177.2 -2.41 ]33.O4

OIFrERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE 2.1258 TRA .9867 TC3-5,4625 8AU |.1257 SGT 5509.6 SGR 394,9 SG3 227.3

ROE .1880 RRA -.lZ04 RC3 .2723 FAU .03495 RRT -.1609 RRF -,I819 RTF ,9402

FOE 1.0445 FRA .9585 FC3-J.9656 BSP 17667 SG8 5523,8 R23 .0303 RJ3 -.9402

B0E E.134J 8RA .9940 8C3 5.4693 FAP -77] $0] 55]0.0 SG_ 389.7 THA J79,34

LAUNCH OATE GEE 3 1965 ,FLIGHT TIME 180.00

HELIOCENTRIC CONIC 0ISTANCE 524.270

RL 147.46 LAL .00 LOL 70.62 VL 26.760 GAL 2.07 AZL 86.70 HE4 256.51 SMA I22,44 ECC .20738

RP 108.9l LAP -3.Z0 LOP 327.]2 VP 36.785 GAP I0.I7 47P 90.77 TAL 172,04 TAP 68.55 RCA 97.05

RC 165.775 GL 22.44 GP ].89 ZAL 7_.24 ZAP 167.7! ETS 8.29 ZAE ]29.03 ETE 178.49 ?AC 73.93

PL4NETOCENTRIC CONIC

C3 16.276 VHL 4.028 OLA 20.45 RAL 350.58 RA8 6567.7 VEL IJ.731 PTH 2.07 VHP 6.716 OPA -9.46

LNCH AZMTH LNCH TIME L-I TIME IN] LAT IN] LONG IN] RT ASC IN] AZMTH IN] TIME PC) CST TIM

90.00 3 2 17 2862.69 -28.31 86.41 2]5,68 90.52 3 50 0 ?262.7

90,O0 ZO 49 48 4112.6J -2.78 I67.I0 209.21 61.81 2I 58 21 3512,6

I00.00 4 37 0 2fl57,28 -29.82 63.90 215.64 92.23 5 19 37 ]957.3

100.00 2l 57 47 3893.25 -1.46 ]30.25 208.48 60,14 23 2 40 3293.2

118.00 6 13 44 2254,62 -33.60 40.56 215.29 96.89 6 5J J9 1654.6

llO.00 £2 37 32 3768.67 1,75 J38.80 206.47 55.86 23 40 20 3J68.7

01FFER£NTIAL CORRECTIONS NI0-EOURSE EX£CUTION ACCURACY

TOE 2.2]96 TRA 1,1828 TC3-5.2247 8AU J.1347 SGT 5559.6 SGR 399.1 SG3 218.8

R0E .2029 RRA -.1246 RC3 .2489 FAU ,03250 RRT -,J229 RRF -.J427 RTF .9404

FOE 1.O313 FRA 1,0008 FC3-J.7337 65P ]7778 $G8"5573,9 R23 .0267 RI3 -.9405

802 2,2288 8RA ].|894 8C3 5.2307 FSP -738 SGI 5559.8 SG2 396.! TMA ]79,49

ORBIT DETERMINATION ACCURACY

ST 3J40.7 SR 280.2 SS 896.8

CRT .9379 CRS -.8879 CST -.9905

LSA 3274.5 MSA ]53,8 SSA 19,3

ELI 315].? EL2 96,9 ALF 4.79

] 1966ARRIVAL 0ATE JUN

INC 3,2957 Vl 30.?]4

APO ]47.83 V2 34.794

£TC J65.32 CLP-167.B5

RAP 34J.44 ECC 1.2670

IN] 2 LAT IN] ? LONG

-2?,94 77.76

-6,53 160.43

-29,]9 55.15

-5,43 143.70

-32.3] 31,57

-2,74 J32.59

ORBIT CETERMINATION ACCURACY

ST 3_05.! SR 294.2 SS 891.6

CRT ,9338 CR5 -.8787 C5T -.99J?

LSA 3336.2 MSA ]55.7 SSA 19,0

ELI 32]6.9 EL2 105.5 ALF 4.90

]6J0



JPL TM 33-99 EARTH--VENUSTRAJECTORIESIVOL 2. 1965-66)

LAUNCH DATE CEC 3 1965

HELIOCENTRIC CONIC

RL 147.46 LAL .OO

Rp IOB.90 LAP -3.16

RE 167.915 GL ZI.B6

PLANETOCENTRIC CONIC

C} 17.I90 VHL 4.146

LNCH AZMTH LNCH TIME

90.00 3 6 ZZ

90.00 ZI 8 JZ

IO0.00 4 41 54

IO0.O0 12 15 21

I10.00 6 20 7

IIO.OO 22 53 38

FLIGHT TIN£ 188.00 ARRIVAL DATE JUN 3 I966

CISTANC[ 5Z9,918

LOL 70.62 VL 86.719 G*L 2.5541L 86.68 HCA 259.68 5MA 182.I9 ECC .21129 ]NC 3.3153 VI 30.ZI4

LOP 330,28 VP 36.759 G*P 10.50 AZP 90.59 T*L I70.41 T*p 70.09 Re* 96.38 kPO I48.0I VZ ]4.798

GP I.SJ 7AL 69.54 ZAP 168.63 ET5 8.76 ZA£ 128.97 ETE 178.55 ZAC 76.13 ETC 165.51 CLP-J68.77

OLA 21.05 RAL 353.39 RAO 6567.7 VEL 11.772 PTH 8.08 VHP 6.912 DPA -8.69 RAP 343,58 ECC 1.28Z9

L-I TIN[ INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ T]NE PO CST TIN INJ 2 LAT INJ 2 LONG

2902.06 -28.30 89.29 2P9.75 89.07 3 54 45 L_308.1 -28.13 80.62

4099.70 -3.J9 166.58 213.05 6J.85 Z2 16 31 3499.7 -6.94 159.70

2594.04 -29.88 66.63 Z|9.75 90,80 5 Z5 8 1994.0 -29.45 57.85

3882.96 -I.8I 149,69 212.26 60.16 83 20 4 3883.0 -5.77 J43.I3

2286.76 -33.83 43.05 219.51 95.24 6 58 14 1686.8 °32.73 33,98

3763.00 J.54 138.50 210.19 55,85 Z3 56 21 3163.0 -8.95 132,30

OIrFERENTIAL CC_RECTIONS MZ0-COURSE EXECUT|C_I ACCURACY ORBIT _ETERMINATJON ACCURACY

TOE 2,3086 TRA 1,3860 TC3-4.9769 BAU 1.1449 SGT 5605.5 SGR 402,8 553 210.4 5T 3251.5 SR 307.8 SS 881.4

ROE .?I89 RRA -.1278 RE3 .2254 FAU ,03088 RRT -.0863 RRF -.1055 RTF .94|3 CRT .9285 ORS -.8750 CST -.9918

r0£ I.OJ41 FRA 1.O384 FC3-1.5252 8SP 17987 SG8 5619,9 R23 .0240 RJ3 °,9413 LSA 3379.2 MSA I58.0 SSA 18.6

802 Z.3189 8RA 1.3919 BE3 4,9820 FSP -714 SGI 5605,6 SG? 401.3 THA 179.64 ELI 3264.1 EL2 113.8 ALF 5.05

LAUNCH DATE OEC 3 J965 FLIGHT TIME I84.00 ARRIVAL DATE JUN § 1966

HELIOCENTRIC CONIC DISTANC_ 535.535

RL I47.46 LAL .00 LOL 70.62 VL 26.679 5AL 3.04 AZL 86.67 HCA Z62.84 SMJ 121.95 ECC .21552 INC 3.3545 VJ 30.214

RP 108.89 LAP -5.31 LOP 333,45 VP 36.734 tAP 10.84 AZP 90.42 TAL 168.78 TAP 71.62 RCA 95.67 APO 148.83 V2 34.805

RE 170.040 GL 21.24 5P J.74 ZAL 66,89" ZAP 169,53 ETS 9.31 ZAE 128.92 ETE 178.61 ?AC 78.33 ETC 165.68 CLP-169.67

PLANETOCENTRIC CONIC

C] 18.302 VHL 4.278 0LA 21,59 RAL 356.19 RA0 6567.7 VEL 11.819 PTH 2.09 VHP 7.I18 0PA -7.89 RAP 345.72 ECC 1.3012

LNCH AZMTH LNCH TIN[ L-I TINE INJ LAT INJ LONG INJ RT ASC INJ AIHTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 3 IO 52 2940,83 -28.23 92.12 223.87 87.65 3 59 53 2340.8 -28.85 83.45

90,00 Zl 26 I 4090.08 -3.50 165.84 216.93 61.88 22 34 11 3490.1 -7,24 159.I5

100.00 4 47 1! 2630.23 -29.89 69.3_ 223.92 89.38 5 31 2 2030.2 -29.65 60.5_

I00.00 22 32 22 3875.91 -2.05 I49.30 216.J3 60.17 23 36 58 3875.9 -6.0I 142.74

IJO.00 6 26 49 23J8.54 -34.00 45.51 _3.78 93.79 7 5 28 1718.5 -53.10 36.59

IJO.O0 23 9 I4 3760.38 1.44 138.36 213.95 55.84 24 11 54 3160.4 -5.05 I32.16

QIFFERENTIAL CORRECTIONS MIO-COUR$E EXECUTION ACCURACY ORBIT DETERM/NATION ACCURACY

TOE 2.3983 TR_ 1.6023 TC3-4.7107 BAU 1,1537 5GT _647.0 9DR 405.9 $53 208.4 5T 3288.0 SR 320.9 $$ 870.8

ROE .2359 RRA -.J300 RE3 .2020 FAU .O2815 RRT -.0498 RRF -.0683 RTF .942I CRT .9242 CRS -.87J6 CST -.9924

FDE .9981 FRA J.0765 FC3-1.3315 8SP 18178 $GB 5661.6 R23 .0212 RI3 -.9421 LSA 5412.6 MSA I60.8 5S4 JS.I

802 2.4098 8RA 1.6076 BE3 4.7151 FSP °690 551 _647.I 952 405.4 THA 179.79 ELI 3301,3 EL8 128.I 4LF 5.16

L4UNCH CATE C6C 5 1965 FLIGHT TIME IB6.OO ARRIV4L GATE JUN 7 1966

HELIOCENTRIC CONIC

RL 147.46 LAL ,00

RP 108.87 L4P -5,35

RE I72,148 CL 20.58

PLANETOCENTRIC CONIC

C3 19,583 VHL 4.425

LNCH 47MTH LNCH TIME

90.00 5 15 46

90.00 ZI 43 9

100.00 4 52 52

lO0.O0 2_ 48 45

J)O.O0 6 53 49

llO.O0 25 24 17

CZSTkNCE 541,117

LOL 70.68 VL 26.639 GAL 3.57 AZL 86.65 HCA 266.DI $MA 181.71 ECC .2801! INC'3.3555 V] 30.214

LOP 336.62 VP 36.710 GAP 11.20 ATP 90,85 TAL 167.15 T4P 73.15 RC4 94.92 4PO 148,50 v2 34.80_

GP 1.68 ZAL 64.29 7AP 170.41 ET5 9.97 ZAE 128.89 ETE 178.67 7AC 80.56 ErC 165,84 CLP-170.56

OLA 22.07 RAL 358.95 RAO 6567.8 VEL 11.875 PTH 8,11 VHP 7.5]6 CPA -7.07 RAP 547.86 ECC 1.3223

L-I TIME INJ LAT INJ LONG INJ RT 455 INJ 47M7H INJ TIHE PO CST TIN INJ _ LAT ]NJ _ LONG

_978.81 -28.09 94.89 288.03 86.27 4 5 25 2378.8 -28.31 86._3

4083.97 -].70 165.50 280.86 61.91 82 51 13 3484.0 -7.43 158.81

2665.73 -29.83 71.96 828.13 87.99 5 37 18 2065.7 -29,79 63.15

3872.28 -2.17 149.10 220.02 60,18 23 53 l? 3872.3 -6,13 14_,54

2549.88 -54.JJ 47.95 228.11 92.35 7 18 59 1749.9 -55,41 38.7_

3760.89 ].46 138.39 217.75 55.84 24 26 57 3160.9 -5.05 132.19

CIFFERENTI4L CORRECTION5 MI0-COVRSE EXECUTION ACCURACY OR61T DETERMINATION ACCURkCY

TOE 2.4_78 TRA 1.8315 TC3-4.4314 BAU 1.1611 5GT 5683,7 55R 408.4 553 194.8 ST 5515.4 SR 333.4 SS 859.0

RCE .7559 RRA -.IGll RC5 .1791 FAU ,026|0 RRT -,0135 RRF ".0313 RTF .943J CRT ,9201 CR$ -,8685 CST -.9930

FOE .9823 FRA 1,1|40 FC5-1°1540 BSP 18347 $GB 5698.4 R23 .0185 R15 -.9431 LSA 3435.Z M54 163,9 SSA 17.6

BOE 2.5007 BRA 1.8361 8C5 4.4350 FSP -666 551 5683.7 552 408.5 THA 179.94 ELI 3527.6 EL2 150.0 4Lr 5t.}0

LAUNCH GATE DEC 5 1965 FLIGHT TIME 188.00 ARRIVAL DATE JUN 9 I966

HELIOCENiRIC CONIC 01STANCE 546.662

RL J47.46LAL ,O0 LOL 70.62 VL 26.599 GAL 4.I2 AZL 86,63 HCA 269.17 SMk 12J.48 ECC ,2251D INC 3,3723 VI 30.214

RP J08,85 LAP -3.37 LOP 339.79 VP 36.687 GAP J1.58 AZP 90.05 TAL 165.52 TAP 74.69 RCA 94.13 APO 148.8_ vZ 54.814

RC 174.239 GL 19.88 GP 1.62 /AL 61.75 ZAP 171.29 ETS 10.75 ZAE 128.8"5 ETE 178.72 ZAC 82,79 ETC 165.98 CLP-ITI.44

PLANETOCENTRIC CONIC

C5 _1.054 VHL 4.588 0LA 22.48 RAL 1.67 RAO 6567.9 VEL 11.935 PTH _.12 VHP 7.567 CPA -6._5 RAP 350.00 ECC 1,3465

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIM JNJ 2 LAT ]NJ _ LONG

90.00 3 EJ 7 3015.83 -27.90 97.58 232,21 84.94 4 IJ 22 Z41fl.8 -_8.31 88.94

90.00 _| 59 31 4081.54 -3.78 165.37 2_4.82 61.92 25 7 52 5481,5 -7.51 158.67

100.00 4 58 56 2700.41 -29,72 74.53 232,37 86,64 5 43 56 2100,4 -29._7 65.73

IO0.O0 23 4 22 3872.19 -2.18 149.09 2_3.93 60.18 24 8 54 ]272,2 -6.15 142.54

]10.00 6 41 7 2380.74 °54,17 50.36 232.48 90,93 7 20 47 |780,7 -35.67 41.15

]lO.O0 23 38 41 3764.63 1,60 138.58 281.57 55.85 24 41 25 3164.6 -2.89 13_.58

DIFFERENTIAL CORRECTIONS MI0-CO(JRSE EXECUTION ACCURACY ORBIT _E TERNINATION ACCURACY

TDE 2.5815 TRA 2.0785 TC3-4,J354 _AU I.I648 SGT 5716.7 SGR 4J0.I $53 187.7 ST 3333,5 SR 345.0 SS 848.5

ROE .2730 RRA -.J509 RE3 .I570 FAU .08403 RRT .0235 RRF .0069 RTF .9440 CRT ,9160 CRS -.8657 CST -,9955

FOE .9693 FRA 1.1556 FC3 -.9881 BSP 18415 SGB 57_1,4 RI] o.0154 RJ3 .9440 LSA 3452.9 MS4 ]67.3 SSA 17.I

BOE Z.5957 BRA 2,O826 8C3 4,1384 FSP -639 551 5716,7 552 410.0 THA .I0 ELl 3548.4 ELg J37.8 ALF 5,4_

1611



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 2 1965-66H

LAUNCH 0ATE 0EC 3 1965 FLIGHT TIM[ 190.00

CISTANCE 552,163

LOL 70.62 VL 26,560 GAL 4.70 A?L 66.61HCA 272.34 SMA 12J,24 ECC ,23052

LOP 342.9? VP 36,665 GAP J1.98 A?P 89.86 TAL ]63.89 TAP ?6,23 RCA 93.29

GP 1.57 ZAL $9.28 ZAP ITZ.J$ ETS ]J.?O ZAE J28.83 ETE 178.?6 ZAC 65.03

OLA 22.64 RAL 4.34 RAD 6567.9 VEL 12.005 PTH Z.I4 VHP 7.612 OPA -5.37

L-I TINE INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN

3051,73 °27.65 100,18 236,4] 83.66 4 17 45 2451,7

4082.94 -3.73 163.44 226,?8 6].91 23 23 Z 3462.9

2734,J6 -29.56 77,02 236.62 85.34 $ $0 57 ?134.2

3875,75 -2.06 149.29 227,65 60.J7 24 23 46 3275.?

241I.O6 -34.16 52.73 236,86 89.53 7 26 5J 18]].I

3771.61 1,67 138.95 223,40 $$.86 24 55 15 517].6

ARRIVAL 0ATE JUN |J ]966

ZN¢ 3.3911 V! 30.214

APO 149.19 VZ 34.8Z!

[TC 166.1] CLP-lT2.SJ

RAP 352.14 ECC |.3743

INJ 2 LAT INJ 2 LONG

-28.25 91.56

-7,46 158.75

-29,69 68.24

-6.01 142,73

-33.87 43.50

-2.63 132.75

HEL|OCENTRIC CONIC

RL J47,46 LAL .00

RP 108.83 LAP -3.59

RC 176.312 GL 19.17

PLANETOCENTR|C CON|C

C3 ZZ.?4$ VHL 4.769

LNCH ATNTN LNCH TIME

90.00 3 26 54

90.00 ?2 14 59

100.O0 5 5 23

100.00 23 19 I0

JlO.O0 6 48 40

110.00 23 52 23

DIFFERENTIAL CORRECTIONS N_0-COUR$E E_£CUTroN JcCuRACY

TD£ 2.6702 TRA Z.3356 TC3-3.84_8 8AU 1.1692 SGT 5744.2 SGR 411.3 5G3 180.6

ROE .2950 RRA -,1293 RC3 .I359 FAU .02216 RRT .O$96RRF .0437 RTF ,9453

rOE .9541 FRA 1.1907 rE3 -,8436 8SP I8572 SG8 $758.9 R23 -.0130 R13 ,9433

802 2.6862 BRA Z.3392 6C3 3,8452 rSP -616 SOl $744,2 $G2 410.6 THA .25

LAUNCH 0ATE OEC 3 1965 FLIGHT TIME 192.00

HEL/OCENTRIC CONIC

RL 147.46 L4L ,00 LOL 70,62 VL

RP 108.8I LAP -3,39 LOP 346.14 VP

RE 178,366 GL 18,43 GP

PL4N6TOCENTRIC CONIC

C3 24,682 VHL 4.968 DLA

LNCH AZNTH LNCH TIME L-J T|NE IN] LAT

-90.00 3 33 8 3086.39 -27.37

90.00 22 29 29 4086.26 -3.$6

100.00 5 12 13 2766.91 °29.33

JO0.00 2_ 33 _ 3853.00 -J.S1

I]0.00 6 56 27 2440.84 -34.14

110.00 0 9 17 3781.84 _,26

OIFF[RENTIAL C_R[CTIONS

TDE 2.7600 TRA 2.8084 TC3-3.$478 BAU 1,J7J3

RD[ .314] RRA -.1262 RC3 .II62 FAU .02035

FDE .9403 FRA 1.228_ FC3 -.7137 85P ]6708

B0E 2,7778 g_A 2.6]|$ 8C3 3,$497 FSP -597

OISTANCE 557.615

26.$2] GAL 5.31 AZL 86.$9 HCA

36.644 GAP ]2,4I AZP 89.67 TAL

1.52 7AL 56.88 ZAP I73.0| ETS ]2.87 ?kE

ORBIT 3ETERNINATION ACCURACY

ST 3337.3 SR 355.7 SS 835.2

CRT .9122 CRS -,8631 CST -.9940

LSA 3454.3 MSA J70,9 SSA 16.5

ELl 3353,1 EL2 14S,J ALF 5.56

23,13 RAL 6.94 RA0 6568.0 VEL I2.085 PTH

ARRIVAL 0ATE JUN J3 1966

275.$J SMA I21,01 £CC ,23643 _NC 3.4100 VJ 30.214

I62,28 TAP 77.79 RCA 92.40 APO I49.62 v2 34.828

1_8.80 ETE 128.83 ZAC 87,27 £TC I66.22 CLP-173.JB

2.16 VHP 8.072 0PA -4.49 RAP 354.28 ECC |,4062

JNJ LONG, IN] RT kSC |NJ AZNTH ]NJ TZM[

102,68 240.62 82.43 4 24 34

I65.74 232.74 61.89 23 37 38

79,4A 240.88 84,09 $ 58 20

149,69 231.77 60.16 24 37 48

$_,05 241.27 86,15 7 37 8

139.48 2_9.23 55.88 ] ]2 19

NIO_COURSE EXECUT_C_ A_CURAEY

SGT 5767.1 8GR 411.8 SG3 173.9

RRT ,0959 RRF ,0806 RTF ,9467

SGB 5781.8 R23 -.0IO6 RI3 .9467

SGI 5767,2 SG2 409.9 THA .39

PO CST TIM JNJ 2 LAT INJ 2 LONG

2486.4 °_.13 94.09

3486.3 -7,29 159.05

2166.9 -29.86 70,67

3283.0 -5.77 J43.|4

1840.8 -34.02 45.81

3181.8 -2.24 133.28

CRBIT D_TERM/NATION ACCURACV

ST 333_.6 SR 365.3 ss 822.3

CRT .9084 CRS ".8608 CST -.9945

LSA 3447.5 MSA |74.4 $$A ]6.0

ELI 3349.1 £L2 152.O kLF 5.70

L4UNCH 04TE CEC 3 1965

NELIOCENTRIC CONIC

RL 147.46 L4L ,00

RP 108.78 L4P -3.39

RC 180,400 GL 17,68

PLANETOCENTRZC CON|C

C5 26,906 VHL 5.187

LNCH ATMTH LNCH TIME

90.00 3 39 50

90,00 22 42 59

100.00 5 19 25

I00,00 23 46 4

110.O0 7 4 26

110.O0 0 2t ?8

FLIGNT TIME J94.00

CISTANCE 563.0J0

LOL 70.62 VL 26.482 GJL 5,95 kZk 86.$7 HCA 278.68 SMA 120.79 ECC .24287

LOP 349.32 VP 36.623 GAP 12.87 AZP 69.48 TAL 160.68 TAP 79.35 RCA 91.45

GP 1,47 ?4L 54.55 ZAP 173.86 ETS 14.36 ZAE ]28.78 [TE ]78.89 ?A( 89.52

0LA 25,36 R4L 9,47 RAG 6568.1 VEL 12.177 PTH 2.19 VHP 8,351 0PA -3.60

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A?MTH INJ TIME PO CST TIN

3|19.72 -27.05 105.06 244.82 8].28 4 31 49 2519.7

4097.6J -3.26 166,27 236,_8 61.66 Z3 $J 16 3497.6

2798.61 -29,1J 81,76 245,14 82,89 6 6 4 2198.6

3893.95 -1.44 ]50.29 235.67 60.J4 ?4 50 58 329=,0

2470.06 -34,05 57,33 245,67 86.80 7 45 36 1870.1

3795.27 2.77 ]40.19 233.04 $$,92 I Z4 44 3]95.3

ARRIVAL GATE JUN 13 1966

INC 3,429l vl 30,214

APO ]50.12 V2 34.836

£TC 166,3| CLP-174.O4

RAP 356_4! ECC |.4428

INJ 2 LAT INJ Z LONG

-27,98 96,3Z

-7.00 159,58

-29.79 73,02

-5,40 ]_3,74

-34.J2 48.09

-].72 _33,96

DIFFERENTIAL CORRECTIONL

70E 2,8504 TRA 2.8984 TC3-3.2541BAU 1,171J

ROE ,3360 RRk -.]215 RC3 .098l FAU ,01859

FOE .9273 FRA 1,2673 FC3 -.5982 BSP ]_823

BOE 2.870] BRA 2,9009 9C3 3.2556 FSP -576

LAUNCH DATE DEC 3 J965

MID-COURSE EXECUTION _CCURACY OReIT CETERMINATION 4CCURAC v

SGT 5765,4 SGR 4]l.7 SG3 ]67.5 57 3319,3 5R 373.8 SS 809.5

RRT ,1323 RRF .1J78 RTF ,9483 CRT .9047 CRS -.8586 CST -.9950

5G8 5800.1 R23 -,0084 RJ3 .94_3 LSA 3432.3 MSA 177,9 55A ;5.4

SGJ $785,7 $G2 408,] THA .$4 ELI 3336.5 EL2 ]58.4 ALF 5.83

FLIGHT TIME J96.00 ARRIVAL DATE JUN 17 2966

HELIOCENTRIC CONIC

RL 147.46 LAL ,00 LOL 70.62 VL

RP 108.76 LAP -3.37 LOP 352.49 VP

RC 182,414 GL 16.92 GP ].43 7AL

PLANETOC£NTRIC CONIC

C3 29,460 VNL 5,428

LNCH A_NTH LNCH TIME

90.00 3 46 57

90.00 Z2 55 24

100.00 5 26 57

100.00 0 2 !

1]0.00 ? 12 35

I|O.OO 0 32 _Z

OIFFERENTIAL C_RECTION$

TDE 2,9457 TRA 3._095 TC3-2.9603 BAU J.J664

ROE .3589 RRA -_11_0 RC3 ,08|5 FAU .01683

FOE .917J FRA 1.3085 FC3 -.494J_'BSP ]884|

BOE 2.9675 6RA 3.2116 Be3 2.9614 FSP -$$2

DISTANCE $68.342

26.444 GAL 6.64 XZL 86,$$ H_A

36,604 GAP I3.36 AZP 89,29 TAL

52.31 ZAP 174.70 ET5 16.32 ?AE

_81,8_ SMA I_0.57 ECC ,24989 INC 3.4485 vl 30.214

159,09 TAP 80.94 RCA 90.44 APO ]50.69 v2 34.845

IZ8,75 ETE 178.94 ZAC 91.77 ETC 166.38 CLP-J74.�O

DLA 23.54 RAL I1.92 RAg 6568.2 VEL ]2.781 PTH _.2| VHP 8.650 OPA -2.70 RAP 358.54 ECC ].484_

L-I TIME IN] LAT IN] LONG _NJ RT A$C IN] A_MTH IN] TZNE PO C$T T_M IN] 2 LAT IN] 2 LONG

3151,65 -26,70 107.33 249.01 80.19 4 39 29 2551,6 -_7.78 98,83

41J0,93 -2.83 ]67.01 240.$9 61.8] 24 3 55 3510.9 -6.58 ]60,33

2829.24 -_8,83 84.00 249.40 8j.74 6 ]4 6 2_29t2 -29.67 7fl.79

3908,$6 -.95 151.09 239.54 60,12 ] 7 IO 3308.6 -4.91 144.55

2498.74 -33.92 $9.56 250.06 85,49 7 $4 14 1898.7 -34.17 50.33

3811.83 3.40 ]4J.05 _36.83 $5,97 J 36 24 3211.8 -],09 134,89

N_D-CC_IR$6 EXECUTION ACCURACY ORBIT D[ TERMINATION 4CCURAC •

SGT $80J.! 5GR 41].0 SG3 ]61.5 ST 3302.7 5R 380.9 5S 798.6

RRT _1695 RRF ,I$$7 RTF .9500 CRT .901J CRS -.8568 CST -.9955

SG8 $_|5.7 R23 -.006] RI3 .9500 LSA 34J4.3 NSA 18].] 55_ : J4:9

SG| $_01.6 $G2 405.0 THA .69 EL] 3320.5 [L? |64.3 ALF 5.95
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 2. 1965-66)

LAUNCH 0ATC DEC 3 1965

J

HELIOCENTRIC CONIC

RL 147.46 LAL .00

Rp 108.73 LAP -5.35

RC |84.407 GL 16.16

PLANETOCENTR[C CONIC

C3 32.]9B VHL 5.69Z

LNCH AZMTH LNCH TIHE

90.00 3 54 30

90,00 23 6 43

I00.00 3 34 48

100.00 0 13 3

110.OO 7 20 53

IJO.OO O 43 27

LOL 70.6Z VL

LOP 355.67 VP

GP 1,40 ZAL

FLIGHT TIME I96.00 ARRIVAL DATE JUN 19 1966

0[STANC{ 573.596

Z_.406 GAL 7.36 AZL B6.5] HCA 285.02 SHA 120.35 ECC .25757 INC 3.4684 v! 30.214

36,585 GAP 13.86 AZP 89.10 TAL 157.52 TAP 62.54 RCA 69.35 APO I51.35 V2 34.654

30.16 ZAP 175.54 ET5 19.00 ZAE 126.72 ETE 179,00 ZAC 94,01 ETC 166.43 CLP-175.76

OLA 2_,66 RAL

L-I TIME INJ LAT

3162,14 °26.3]

4126.16 -2,28

2856.79 -26.52

39Z6.76 -.33

2526.89 -3].75

3831.43 4.15

CIFFERENTIAL C_RECTION$

TOE 3.0379 TRA 3.5356 TC3-2.6798 BAU 2_16J|

ROE .3825 RRA -.I067 RC] .0667 FAU .01521

FOE ,9061 FRA 1.3491 FC3 -.4066 BSP 18949

BoE ].0619 BRA 3,537g BC3 2,6607 FSP -534

LAUNCH OATE DEC ] 1965

14.Z8 RA0 6566.5 VEL 121400 PTH 2.24 VMP 6.971 0PA -I.79 RAP .66 ECC 1.5332

INJ LONG INJ RT A$C INJ AZMTM INJ TIME PO CST TIM INJ Z LAT INJ Z LONG

109.49 Z5],19 79.|7 4 47 33 2582.1 -27.55 IO1.O4

167,97 244.47 61.77 24 15 _1 3526.Z -6.04 161.31

86.14 253,63 80.65 6 22 27 2256.8 -29.52 77.48

152.09 243,]8 60.11 1 16 29 ]]26.8 -4.30 J45.56

61.74 254,44 84.21 B 3 0 1926.9 -34,16 52.52

142,08 240.59 56.04 I 47 18 3251.4 -.34 135.87

NIO*COUR$E [X[CUTIOI ACCURACY OROIT DETERN|NATION ACCURACY

5GT 5810.1 SGR 409.6 SG] 155.6 ST 3273.9 $R 386.7 SS 786.6

RRT .2060 RRF .1927 RTF .9520 CRT .8976 CRS -.8550 CST -.9939

5GB 5624.5 R25 -.0044 RI3 .9520 LSA 3364.24_J4 184.1 SSA 14.4

5G1 38J0.7 SG2 400.8 THA .84 ELI 3292.3 EL2 169.5 ALF 6.07

HELIOCENTRIC CONIC

RL 147.46 LAL .00

RP 108.70 LAP -].]l

RC 186.]79 GL 15.40

PLANETCK:ENTRIC CONIC

C] 35.782 VHL 5.982

LNCH AZNTH LNCH TIME INJ LAT

90.00 4 2 27 -25.94

90.00 23 16 56 -1.60

IO0.O0 5 42 55 -28.19

JO0,O0 0 Z] 3 .4I

1|O.O0 7 29 16 -33.34

IlO.O0 0 53 13 5.00

OIFFERENTIAL CCRRECTION$

TOE ].1327 TRA 3,88]0 TC]-2.4OBI BAU J.J32)

ROE .4069 RRA -;0963 RC3 .0336 FAU .0J367

FOE .8967 FRA 1.3916 FC3 -.3307 gSP 19040

BOE 3.1590 BRA 3.8842 BE3 2.4087 FSP _516

FLIGHT TIME 200.00 ARRIVAL DATE JUN 21 1966

0I$TANCE 578,766

LOL 70.62 VL 26.369 GAL 8.14 AZL 86.5l MCA 288.20 $HA

LOP 358.85 VP 36.567 GAP I4.45 AZP 68.9J TAL 153.98 TAP

GP 1.36 ZAL 48.09 ZAP 176,37 ET$ 22,93 ZAE 128.68 ETE

120.I3 ECC .26599 INC ].4690 Vl ]0.214

64.|7 RCA $B.J8 APO 152.09 V2 34.863

J79.05 ZAC 96.25 ETC 166.45 CLP-176.63

DLA 23.74 RAL 16.36 RAO 6568,4 VEL 12.516 PTM 2.27 VHP 9.316 0PA -.87 RAP 2.78 £CC 1.5889

L-I TIME INJ LONG INJ RT A$C INJ AZMTH INJ TIN[ PO CST TIM INJ 2 L4T INJ 2 LONG

]211.21 111.5] 257.34 78.22 4 55 58 2611.2 -27.30 103.13

4149.25 169.13 248.29 61.72 24 26 5 3549.3 -5.37 162.50

2887,28 85.19 257.83 79.62 6 ]1 2 2287.] -29.33 79.57

3948.42 153.Z$ 247,16 60.11 I 26 53 ]348.4 -3.57 146.75

2554.52 63.87 258,79 BZ.97 e 11 51 1954.5 -34.15 54.66

3853.94 143.26 244.52 56.14 J 57 26 3233.9 .52 137.04

MID-COURSE EXECUTION ACCURACY = ORBIT DETERMINATION ACCURACY

SGT 5614.9 SGR 407.7 SG3 150.O ST ]239.9 SR 391,0 SS 775.8

RRT .2427 RRF .2298 RTF .9542 CRT ,894J CRS -.8535 CST -.996]

$GB 5829.1 R23 -.0030 RI] .9542 LSA 3349.1 H54 1g6.7 S54 13.8

5GI 5815,7 SG2 393.4 THA .98 ELl 325B.7 EL2 174.1 4LF 6.1B

LAUNCH OATE DEC 3 1965

HELIOCENTRIC CONIC

RL 147.46 LAL .O0

RP IOB.67 L4P -].27

RC JgB.330 GL 14.64

PL4NETOCENTRIC CONIC

C3 39.69Z VHL 6.300

LNCH AZMTH LNCH TIM[

90.00 4 IO 44

90.00 23 26 3

I00.00 5 51 16

I00.00 0 32 B

I10.00 7 37 43

110.00 I E 9

FLIGHT TIME 202.00 4RRIV4L DATE JUN 23 1966

01STANCE 563,83J

LOL 70.62 VL 26.332 G4L 8.97 ATL 56.49 HCA 291,37 SMA 119.92 ECC .27522 INC ].5103 Vl 30.214

LOP 2,03 VP 36.550 GJP 15.06 kip 88.72 TAL 154.46 TAP 55.84 RCA 86,92 4PO 152.93 v2 34.873

GP 1.35 ZAL 46,11 ZAP |77.1B £T5 29,17 ZAE 128.63 £TE 179.10 ZAC 98.49 ETC I66,46 CLP-I77,SI

OLA 23,77 RAL 18.74 RA0 6566.3 VEL 12.691 PTH 2.]1 VHP 9.695 CPA .05 RAP 4.86 [CC 1.6532

L-| TIME INJ LAT |NJ LONG INJ RT ASC |NJ AZMTH ]NJ TIME PO CST TIM INJ 2 L4T INJ _ LONG

3238.87 -23.54 113,46 261.46 77.33 S 4 42 2638.9 -Z7.03 105.1I

4173.99 -.60 170.53 252.06 61,69 24 35 37 3574.0 -a.$B I63.69

Z914.72 -27.84 -90.15 262_01 78.63 6 39 50 2314.7 -29.12 81.59

3973.37 1.25 154.65 250.92 60.15 1 38 21 3373.4 -2.73 148.12

2581.65 -33.29 65.95 263.10 81,76 8 20 45 1961.7 -34.07 56,80

3879.20 5.96 144.59 248.00 56.28 2 6 49 3279.2 1.49 138.36

OIFFERENTIAL CORRECTION9

TOE 3.2307 TRA &.2534

R0E .4321 RRA -.0517

FOE .8889 FRA 1.4364

B0[ ].2594 BRA 4.2542

LAUNCH DATE 0EC 3 1965

HELIOCENTRIC--CONIC

RL 147.46 LAL .O0

RP 108.6] LAP -].21

RC 190.259 GL 13.89

PLANETOCENTRIC CONIC

C3 44.221 VHL 6.630

NI0-COURSE EXECUTION ACCURACY ORBIT C[ TERHINA TION ACCUR4CV

TC3-2.1474 BAU 1.1397 SGT 5815.3 $GR 405.2 $05 144,6 ST 32_1.1 SR 393.7 SS 766.3

RC3 .0422 FAU .01213 RRT .2796 RRF .2670 RTF .9565 CRT .8908 CRS -.8521 CST -.9967

FC3 -.2630 BSP 19112 SGB 5829.4 R23 -.0017 R13 .9565 LSA 3309.6 MSA 188.8 5SA 13,3

BC3 2.1478 FSP -498 501 5816.4 5G2 388.9 THA 1.12 ELI 3220,3 EL2 177.9 4LF 6.2T

LOL 70.62 VL 26,296 GAL

FLIGHT TIME 204.00

LOP 5.2J VP

GP 1.30 ZAL

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

90,00 4 19 IB 3265.16 -25.13

90.00 Z3 34 5 4202,19 ,11

100.00 5 59 48 2941.16 -27.47

!OO.00 0 40 12 4001.43 2.20

110.O0 7 46 11 2608.29 -]3,01

IlO.OO 1 10 16 3907.06 7.01

OIFFERENTIAL C_RRECTIONS

TO[ 3.]]74 TRA 4.63]9 TC]-I.Bg4| 8AU 1.1J99

ROE .4379 RRA -.O687 RC] .0327 FAU .01060

FOE .8843 FRA J.4856 FC] -.2075 BSP 19064

8OE 3.3687 6RA 4.6344 BC3 1.8944 FSP -477

ARRIVAL CATE JUN 25 1966

0ISTANCE 388,776

9.86 AZL 86,47 HCA 294.35 SMA 119.72 ECC .28539 INC 3,5325 VI 30,214

]6.3]4 GAP 15.73 AZP 88.5] TAL J52.99 TAP 87.54 RCA 85,55 APO 153.88 V2 34._84

44.23 ZAP |77.94 ET5 40.]4 ZA( 128.57 ETE 179.15 ZAC I00.70 £TC 166.44 CLP-J7_.40

0LA 23.75 RAL 20.82 RA0 6568.7 VEL 12.868 PTH 2.34 VHP 10,104 OPA .97 RAP 6.9# ECC 1.7_78

INJ LONG INJ RT ASC INJ AZMTM INJ TIME PO (ST TIH INJ _ LAT INJ 2 LONG

|13,27 265.54 76.31 5 I] 43 2665.2 -26.74 IO6,96

J72.J0 255.76 61.68 24 44 7 3602.2 -3.68 165_47

g2.03 266.13 77.72 6 48 49 2341.2 -28.88 83,52

156.19 254.60 60.18 I 46 54 3401.4 -1.7_ 149.67

67.98 267.36 80.59 B 29 40 2008.3 -3].96 58.87

146.06 251.6] 56.46 2 J5 25 ]307.1 2.55 139.B1

M]0-C(_JR$E EXECUTION ACCURACY ORBIT OETERMINA TION 4CEURAC _

SGT 5814,3 SGR 402.2 SG3 139.6 ST 3162,6 5R 395.0 5S 759.5

RRT .]173 RRF ,]051RTF .9590 CRT .8677 CR5 -._512 CST -.9971

SGB 5828.2 R23 -,0006 R13 .9590 LSA 3270,B MSA 190.2 SSA 12.8

SGJ 5815.7 5G2 38J.3 THA 1.26 ELI 3182.0 EL2 180._ ALF 6,35
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL 2, 1965-66

LAUNCH 04TE CEC 3 J965

HELIOCENTRIC CONIE

RL 147.46 LAL .00

RP 108.60 LAP -3.15

RE 192.167 GL 1},15

PLANETOCENTRIC CONIC

C3 49.487 VHL 7.035

LNCH 47MTH LNCH TIME

90.00 4 28 7

90.00 Z3 41 3

I00.00 6 8 28

lO0,O0 0 47 19

110.00 7 54 39

110,00 1 17 38

FLIGHT TIME 206.00 ARRIVAL OAT[ JUN 27 1966

01STANCE 593.575

LOL 70.62 VL 26.260 GAL 10,82 AZL 86,44 HCA 297.73 SMA 119.52 £CC .29660 INC 3.5560 vI 30,214

LOP 8.40 VP 36.519 GAP 16.46 AZP 88,34 TAL 151.56 TAP 89.29 RE4 84.07 APO 154,96 v2 34,895

GP 1.28 ZAL 4E.44 ZAP 178.55 £T_ 62.85-ZAE 128,48 ETE 179.20 ZAC 102.91 ETC 166.40 C_P-179.31

DLA 23.69 RAL 22.80 RAO 6568.8 VEL 13.071PTH 2.39 VHP |0,552 0PA 1.89 R4P 9.06 ECC 1,8144

L-I TIN[ IN! LAT IN! LONG IN! RT A$C IN! AZMTH |NJ TIME PO CST TIM IN! 2 LAT IN! 2 LONG

3290.12 -24.73 116.99 269.57 75.74 5 22 58 2690,! -26.45 I08.T4

4233.64 1.12 173.86 259.40 61,70 24 51 37 5633.6 -2.67 167.23

2966.59 -27.09 93.83 270.21 76.85 6 37 55 2366.6 -Z8.63 85.36

4032,40 3.25 157.89 258.92 60.27 I 54 32 3432.4 -.73 151.37

2634.4| -32.71 69.96 271.57 79.46 8 38 33 2034.4 -33,81 60.90

3937,34 B.14 147.67 255.20 56.69 2 23 16 3337.3 3.71 141.40

_C£ .4843 RRA -.0512

rOE .8803 FRA 1.5362

BEE 3.4779 BRA 5.0773

LAUNCH OATE 0EC 3 1965

OIrrERENTI4L CORRECTION5 MI0-COURSE EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

TOE 3.4440 TR4 5.0770 TC3-I.6593 BAU 1.0979 SGT 5805.9 SGR 398.6 SG3 134.7 ST 3!!3.9 SR 394.7 55 752.9

RE3 .0246 FAU .00916 RRT .3544 RRF .3423 RTF .9617 CRT .8846 CRS -.8504 CST -,9975

FC3 -.1603 BSP 19143 SGB 5819,6 R23 .0001RI3 .96!7 LSA 3224.1MSA 191.0 SSA 12.3

8C3 1.6595 FSP -462 SGI 5807.6 SG2 372.6 TMA 1.40 EL! 3135.4 EL2 !82,9 4LF 6.42

FLIGHT TIME 208.00 ARRIVAL DATE JUN 29 1966

DISTANCE 598.200

LOL 70.62 VL 26,223 GAL 11,86 AZL 86.42 MCA 300,91 SMA J19.32 ECC .30901 INC 3.3808 Vl 30.214

LOP 11.39 VP 36.505 GAP 17.26 AZP 88.16 TAL 150.18 TAP 91.09 RCA 82,45 APO 156.19 v2 34.906

GP 1.25 ZAL 40.75 tAP 178.72 ETS 102.17 ZAE 128,37 £TE 179.25 tAG 105.09 £TC 166.33 CLP 179.76

0LA 23.39 RAL 24.67 RA0 6_69.0 VEL 13.304 PTH 2.43 VHP 11.044 0PA 2.80 RAP !J.J2 ECC 1.9156

HELIOCENTRIC CONIC

RL 147.46 L4L .00

RP 108.57 LAP -3.07

RE 194,054 GL 12.41

PLANETOCENTRIC CONIC

C3 53.636 VHL 7.459

LNCH AZMTH LNCH TIM_ L-I TIME INJ LAT IN! LONG IN! RT ASC IN! AZMTH IN! TIME

90.OO 4 37 B 3313.77 -24.32 118.60 273.34 75.03 5 32 21

90.00 23 46 59 4268.07 2.23 175.78 262.95 61176 24 58 7

100.00 6 17 14 2991.01 -26.70 9_.34 274.22 76.03 7 7 3

100.00 0 33 30 4066.06 4,39 159.74 261.76 60:40 2 1 J6

llO.O0 8 3 2 2659.99 -32.37 71.88 275.70 78.37 8 47 22

JlO.O0 I 24 IJ 3969,85 9.36 149.41 258,72 56.97 E-30 21

DIFFERENTIAL CORRECTIONS MID-COURSE E_EEUTION ACCURACY

TOE 3.5379 TRA 5.53!3 TC3-1.437J BAU 1.0690 SGT 5793.2 SGR 394,5 SG3 130.0

ROE ,5J13 RRA -,O3J0 RE3 .0!'81FAU .00774 RRT .3916 RRF .3797 RTF .9647

FOE .8783 FR_ 1.3908 FC3 -.120_ BsP 19180 SGB 5806.6 R23 ,0005 RJ3 .9647

BOE 3.5945 BRA 5.3315 BC3 1.4372 FSP -446 SGI 5795.2 SG2 362.9 THA 1.53

PO CST TIM IN! _ LAT IN! Z LONG

2713,8 -26,14 110.4i

3668,1 -1.56 169,15

239!.0 -2_.36 87.13

3466.1 .4| !5_:P!

2060.0 -33.63 62,87

3369.9 4.94 143.ZO

ORBIT DETERMINATION ACCUR4C_

ST 3067.3 SR 392.8 SS 748.4

CRT ,8818 CRS o.8498 CST -.9978

LSA 3175.8 MSA Igl.J SSA ll.8

EL! 3086.B EL2 184.1 ILF 6.47

LJUNCH CATE 0EC 3 1963 FLIGHT TIME 2|0.00 4RRIVAL 0ATE JUL | 1966

HELIOCENTRIC CONIC DISTANCE 602.634

RL 147,46 LAL ..00 LOL 70.62 VL 26.191 G4L 12,98 4EL 86.39 HCA 304.10 SMA 119.13 ECC ,32278 INC 3.6074 v! 30.214

RP 108.53 L_P -2.99 LOP 14.77 VP 36.492 G4P IB.15 4ZP 87.98 T4L 148.87 TAP 92.97 RCA 80.68 APO 157.58 v2 34.918

RE 195.918 Gk 11.69 GP J.23 ZAL 39.!6 _AP 178.28 ETS 135.74 7AE 128.24 ETE 179.30 ?4C I07.24 ETC 166.24 CLP I78.80

PLANETOCENTRIC CONIC

C3 62.852 VHL 7._28 OLA 23.4_ R4L 26.43 R4D 6569,2 VEk 13.572 PTH 2.48 VMP 11.586 0P4 3.70 R4P 13,16 ECC 2.0344

LNCH AZNTH LNCM TIME L-I TIME IN! L4T IN! LONG IN! RT ASC IN! AZNTH IN! TIME PO CST TIN IN! 2 LAT[NJ 2 LONG

90.00 4 46 16 3336.13 -23.92 120.12 277.44 74.37 5 41 52 2736.1 -25.83 111.97

90.00 23 51 55 430_.22 3.43 177.85 266,42 61.87 25 3 40 3703,2 -.36 ITI.Z2

100.00 6 26 2 3014,41 -26.30 97.16 278.|5 75.26 7 16 17 2414.4 -28.07 88.81

100.00 0 58 45 4102,17 5.60 161,74 265.22 60.59 2 7 7 3302.2 1.64 155.19

llO.O0 8 l] 21 2684.94 -32.O1 73.73 279.74 77.32 8 56 6 2084._ -33.43 64.79

110.00 I 29 56 4004,40 10.63 151.27 262.16 57.32 2 36 40 3404.4 6.25 144,92

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY C_BIT 0ETERNINATION 4CCUR4CV

TOE 3.6798 TRA 6,0218 TC3-1,2287 BAU 1,032_ SGT 3776.7 SGR 390.0 SG3 |23.6 ST 3016.8 SR 389.4 55 746,2

ROE .5386 RRA -.0078 RE3 .0130 FAU ,00631 RRT .42_9 RI_ ,4173 RTF ,9677 CRT .8793 CRS -.8497 CST -.9981

FoE .8790 FR4 1,6504 FC3 -.0870 BSP 19203 SGB 3789.8 R23 .0008 R13 .9677 LSA _126.2 NSA 190.4 SS_ 11.3

BO£ 3.7190 BRA 6.02!8 BE3 1.2287 FSP -431 SGJ 5779.1 SG2 352.2 THA 1.66 ELl 3036.3 EL2 184,3 ALF 6.30

L4UNCH OATE DEC 3 1965 FLIGHT TIME 212.00 ARRIV4L DATE JUL 3 1966

HELIOCENTRIC CONIC DISTANCE 606,77!

RL 147.46 L4L .00 LO_ 70.62 Vk 26,158 GAL 14.22 A?L 86.36 HCA 307,28 SMA 118.94 ECC .33811 INC 3.6361 vJ 30,214

RP 108..49 LAP -2.89 LOP 17.96 vP 36,480 GAP 19.13 AZP 87.80 TAL 147,64 TAP 94,92 RE4 78,73 APO 159.16 V2 34.930

RE 197.761 GL 10.97 GP 1.21 7AL 37.68 2AP 177.50 ETS 152.75 ZAE 128.06 ETE 179,35 Z_C I09.36 ETC 166,lZ CLP 177.81

PLAN_TOCENTRIC CONIC

C3 71,366VHL 8.448 0LA 23.27 RAL 28.08 RAO 6569.4 VEL 13.882 PTH 2.53 VHP 12.187 DPA 4.58 RAP 15.17 [CC _,1745

LNCH AZMTH LNCH TIME L-I TIME IN! LAT IN! LONG IN! RT ASC IN! A_MTH IN! TIME PO CST TIM IN! 2 L4T INJ 2 LONG

90.00 4 53 28 3357,15 -23.53 121.53 281,25 73.77 5 5! 25 2737.2 -25.53 I!3.44

90,00 23 35 3J 4344.82 4.70 180.07 269.79 62.04 25 8 15 3744,8 .92 173.43

IO0.O0 6 34 5! 3036._| -25.91 98.70 28J.99 ?4.54 7 25 28 2436.7 -27,78 90.40

100.00 J 3 3 4!40_.J_ 6,87 |63.87 268,60 60.84 2 J2 5 3540.5 2.93 137.30

I!0.00 8 !9 32 2709.18 -31.64 75.52 283.69 76.32 9 4 4! 2109.2 -33.19 66.64

J10.00 I 34 52 4040.79 11.96 J53,25 265.53 57.74 2 42 13 3440.8 7.62 146.85

0IFFERENTI_L COqR£CTIONS MID-COURSE EXECUTION ACCURACY ORBIT 0ETERM/NATION ACCUR4CV

TOE 3.8129 TRA 6.3321 TC3-J.03_6 BAU .9862 5GT _756.4 5GR 383.1 SG3 !2J.4 ST 2965.8 SR 384.6 5S 746.B

ROE .56?0 RRN .0!86 RC3 ,0092 FAU .0048_ RRT .4663 RRF .4549 RTF ,9708 CRT .877! CRS -.8500 CST -.9984

FOE ,8829 FRA J.7|60 FC3 -.0588 8SP 19205 SG_ 5?69.3 R23 .0008 R13 ,9708 LSA 3076.7 MSA J88,7 $$A 10,8

8OE 3.8549 0R4 6.3322 BC3 1.0337 FSP -416 SGI 5759.2 5G2 340.5 THA 1.79 ELI 2985,0 £L2 J83.5 ALF 6.51

1614



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 2. 1965-66_

LAUNCN D4T[ 0[C 3 1965 FLIGHT TIME Z|4.00 ARRIVAL DJTE JUL 5 1966

HELIOCENTRIC CONIC

RL J47,46 LAL .00 LOL

Rp I08,45 LAP -Z.79 LOP

RC I99.580 GL 10.27 GP

PLANETOCENTRIC CONIC

C3 81.477 VHL 9.026 0LA

0|STANCE 6JD.6J2

70.62 VL 76.126 GAL 15.57 AZL 86.33 HCA 310.47 SNA

EJ.I5 VP 36.468 GAP ?0,23 AZP 87.6? TAL I46,50 TAP

J.19 ZAL 36.31 ZAP I76.56 ETS 161.53 ZAE IZ7.84 ETE

118,76 ECC .35574 INC 3.6673 v! 30.2J4

96.97 RCA 76.57 APO J60.95 V2 34,942

179.40 ZAC IIJ,44 ETC J65.98 CLP J76,77

23.05 RAL 29.60 RA0 6569,6 VEL 14,242 PTM 2.59 VHP I2.856 0PA 5.44 RAP 17.15 ECC 2.3409

|NJ LONG |NJ RT ASC INJ AZMTR INJ TIME PO C$T TIN ZNJ Z LAT INJ Z LONG

J22.85 ?84.95 73.22 _ 0 57 2776,8 -25.23 J14.79

J87.43 ?73,05 62.28 I J5 50 3786.6 Z.27 175.76

|00,J5 785,72 73.BB 7 34 34 2457,8 -Z7.48 91.90

166.J2 77|.87 61.15 2 J6 IO 3580.8 4_29 159.52

77,24 _87,3! 75.38 9 I3 7 2132.3 -32.94 68.4E

J55,34 268,82 58,73 ? 46 39 3478,8 9,04 J48.88

MID-COURSE EXECUTION ACCURACY ORBIT _ETERN[NA TION ACCUR4CY

SGT 5734.0 $GR 379.9 SG3 117,4 ST Z916.0 SR 378.3 SS 750.8

RRT ,50_9 RRF .4929 RTF .9739 CRT ,8755 CRS -.8508 CST -,9987

SGB 5746.6 R23 ,0006 RI3 .9739 LSA 3029.0 RSA JB6,1 SSA 10.3

SGI 5737.Z SG2 3Z8.0 TMA 1.92 £L1 2934.8 EL2 JBI,7 4LF 6.31

LNCH AZNTH LNCN TIME L-I TIME INJ LAT

90.00 5 4 41 3376.77 -23,15

90.00 0 2 43 4386.60 6,03

100.00 6 43 36 3057.8! -25.52

JO0.O0 I 6 29 4180.79 8,£0

IIO.O0 8 ?7 34 2732,35 -31.25

JIO.O0 I 39 0 4078.82 I3,33

OIFFERENTIAL CORRECTIONS

TOE 3,96|6 TRA 7,1304 TC3 -,BflJ3 BAU °9273

ROE .3958 RRA .0486 RE3 ,0066 FAU .00329

F0E ,8908 FRA 1.7893 FC3 -.0350 85P I9122

BDE 4,0061 9RA 7,I303 6C3 .8513 FSP -40I

LAUNCH DATE 0EC 3 1965 FLIGHT TIME 2|6.00 ARRIVAL 0ATE JUL ? 1966

HELIC_ENTRIC CONIC

RL 147.46 LAL ,OO LOL

RP 108,4I LAP -2.68 LOP

RE 2OI,376 GL 9.38 GP

PLANETOCENTRIC CONIC

C3 93.569 VHL 9.673

LNCH AZNTH LNCH TIME

90.00 5 J3 5J

90.00 0 4 40

IO0.O0 6 52 16

IO0.O0 ! 8 57

I]0,00 B 33 24

lIO,OO I 42 18

OIFFERENTIAL CORRECTIONS

TO£ 4,1219 TRA 7.7357 TC3 -,6849 BAU .8568

ROE .6753 RRA .0873 RC3 .0050 FAU .00170

FOE .90|4 FRA 1.8698 FC3 -.OI58 8SP J9122

BOE 4.1690 BRA 7.736? 8C3 .68_0 FSP -388

OISTANCE 614,057

70.62 VL 26.095 GAL I7.06 AZL 86,30 HCA 313,66 SRA IJ8.59 ECC .37446 INC 3.7017 VJ 30.214

74.35 VP 36.458 GAP 2/.46 AZP 87,44 TAL /45.48 TAP 99,14 RCA 74,18 APO J63.00 VZ 34.955

I.I7 ZAL 35.06 ZAP I7_.53 ETS I66.70 ZAE 127.37 ETE I79.45 ZAC II3.46 ETC J65.8I CLP I75.68

0LA 22.79 RAL 3|,00 RAO 6569.8 VEL |4,660 PTH ?.66 VHP 13.607 0PA 6.78 RAP J9,08 ECC 2.5399

L-I TIME INJ LA7 INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT IN_ ? LONG

3394.84 -22.79 |?4.05 288.53 77.77 6 10 26 2794.8 -24.94 116.04

4430.3? 7.40 J84.90 776.?0 62.59 1 18 31 3830.3 3.67 |78.2!

3077.34 -?5.J4 I01,49 289.32 73.27 7 43 33 2477,5 -27.J9 93.?9

4222.85 9.58 168.49 275.03 61.55 2 J9 20 36?2.9 3.70 I61.84

?754.87 -30,85 78,85 29I.I8 74.50 9 2J J9 2|54.9 -32.67 70.11

4II8._9 J4.74 I57.54 27_.0J 58.80 ? 30 56 33J8,3 10.50 151.00

MJ0-COURSE EXECUTION ACCURACY ORS|T OETERRINATION ACCURACY

$GT 5704,9 $GR 374.3 5G3 I13.6 ST 2863,0 SR 370.7 SS 757.3

RRT ,5409 RRF .5303 RTF .977| CRT .8743 CR5 -.8520 CST -.99_9

SGB 5717.2 R23 ,0002 RJ3 .977I LSA ?979.0 NS4 18Z.7 SSA 9.8

SGJ 5708.5 5G2 314.6 THA 2.04 ELI 7881.4 EL? 178,8 ALF 6.48

LAUNCH 0ATE OEC 5 1965 FLIGRT TIRE 2J8,00 ARRIVJL OATE JUL 9 1966

HELIOCENTRIC CONIC

RL I47.46 LAL .00 LOL 70.62 VL

RP |08.37 LAP -2.36 LOP 27.54 VP

RC 203.14T GL B,�I GP l,I6 ZAL

PLANETOCENTRIC CONIC

C3 J08.J46 VHL 10.399

LNCH ATMTH LNCH TIME

90,00 5 22 57

90.00 0 5 36

100,00 7 0 48

100.00 1 10 26

II0,OO 8 43 0

1J0.00 ! 44 43

OIFFERENT|AL CORRECTIONS

T0E 4.3014 TRA 8.4402 TC3 -,5318 BAU .7688

ROE .6556 RRA ,J?02 RC3 .0043 FAU-.00004

FOE .9167 FRA 1.9602 rC3 .0003 BSP J9094

80E 4.351J 8RA 8,4410 BE3 .33J8 FSP -375

OI$TANCE 611.009

26.063 GkL 18.72 AZL 86,26 RCA 316.86 SRk 118.43 ECC .59610 INC 3.1400 vl 30.214

36.449 GAP 22,85 AZP 87.2? TAL 144.60 TAP I0J.46 RCA 71.52 APO I65.34 v? 34.968

33.94 ?AP I74,40 ETS 170,08 ZAE 127,23 ETE J79.50 Z4C ||5,42 ETC 165.61 CLP 174.52

OLA 22,49 RAL 32,E5 RA0 6570.1 VEL I5.I49 PTH 2,72 VHP J4,453 0PA 7.09 RAP 26.96 ECC 2.7798

L-I TIME INJ LAT INJ LONG INJ RT kSC INJ AZRTM INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3411.17 722.45 125,|3 29|.96 72,28 6 19 48 2811.2 -24.67 117,16

4473.73 8.82 I87.49 779.2! 62.98 I 20.12 3875.7 5.12 I80.75

3095.68 -24.78 102.72 292.76 72,72 7 52 23 2495.7 -26.9I 94.57

4266,46 10.98 170.97 27d.06 62,02 2 21 33 3666.5 7.J5 164.27

2775.89 -30.46 80.37 294.69 73.68 9 29 16 2175,9 -32.39 71.68

4159.00 16.16 159.84 275.08 59.46 2 54 2 3559.0 11.99 153,22

MI0oCOURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCUR4CV

5GT 5672.0 SGR 368,4 SG3 1|0.0 ST 2810,2 SR 361.8 SS 767.8

RRT ,5776 RRF .567_ RTF ,9802 CRT ,8737 CRS -.8538 CST -.999J

SGB 5684.0 R23 -.0002 RI3 ,9802 LSA 2930.2 RSA 178.2 SSA 9.3

5G/ 5676.0 $G2 300.5 THA 2,15 ELI 28?8.0 EL2 174.9 ALF 6.44

LAUNCH OATE DEC 3 1965 FLIGHT TIME 220.00 ARRIVAL 0ATE JUL 11 J966

HELIO(£NTRIC CONIC

RL J47.46 LAL .00 LOL

RP J08.33 LAP -2.43 LOP

RE ?04.893 GL 8,74 GP

PLAN[TOCENTRIC CONIC

C3 125,871 VHL 11.219

LNCH AZMTH LNCH TIME

90.00 3 31 54

90.00 0 5 27

100.00 7 9 8

100.00 1 I0 33

IJO.OO 8 30 20

llO.O0 ! 46 II

OIFFERENTIAL CORRECTIONS

TOE 4.5047 TRA 9.1918 TC3 -.39J7 BAU ,6397

ROE .6869 RRA .I677 RE3 .O044 FAU-.00199

FOE -9373 FRA 2.06?6 rE3 ,0J37 8SP J9052

80E 4.5568 BRA 9.J932 BE3 ,3917 FSP -363

0ISTANCE 619.332

70,62 VL 26.037 GAL Z0.58 AZL 86,2? HCA 320.03 SNA

30,74 vP 36.44? GAP 74,43 AZP 87.10 TAL J43,89 TAP

1,14 ZAL 32.97 ZAP I73.19 ET5 172.47 ZA£ 126,80 ETE

118.27 ECC .42057 INC 3.7832 VJ 30.2J4

103.95 RCA 68.53 APO J68.02 V2 34.98!

I79.56 ZAC 117.30 ETC I65.40 CLP J73.29

OLA 22.15 RAL 33.36 RAO 6570.3 VEL 15.723 PTH 2.79 VHP 13.413 0PA 7.87 RAP 22.77 £CC 3.0715

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3423.49 -22.13 126.07 ?95.20 71.90 6 28 59 2825.5 -24.42 118.14

4322.63 10._6 190.18 282.06 63.46 I 20 49 3922,6 6.6! 183.40

31II.94 -24,44 I03,8J 296.0I 72.24 8 I 0 251J,9 -26.64 95.70

4311.4I I?,40 173.34 280.95 62,58 2 22 45 3711.4 8.63 166.78

2795.32 -30.08 81.75 ?98.00 72.94 9 36 56 2195.3 -32.J2 73.J3

4"200,79 J7.59 162.73 278.02 60.?J 2 36 II 3600.8 13.49 155.57

RI0oCOURSE EXECUTION ACCURACY ORBIT 0ETERNINA TION ACCURACY

5GT 5635,0 SGR 362.2 SG3 106.6 ST ?737.7 SR 351,8 SS 78?.8

RRT .6138 RRF .6044 RTF .9832 CRT .8739 CRS -,8563 CST -,9993

5GB 3646.6 R23 -,0009 RJ3 ,9832 LSA 2883.0 _SA 172.9 SS4 8,7

SGJ 3639.4 5G2 285.7 TRA Z.77 EL1 ?7?4.9 EL2 J70.0 *LF 6.39

J615



JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL 2 1965-661

L4UNCH 04TE 0[C 4 1965 FL]_7 7IN(: 70,00 4RRZVAL OAT[ TEe 12 1966

H£L[OC£NTRIC CON;C

RL 147.44 LAL .00

RP 107.53 L4P 3.30

RC 46.516 GL 17.47

PLANE[OC[NTRIC CONIC

C3 26.154 VHL 5q114

LNCH A_NTH LNCH TZME

90.00 2 59 20

9D,DD J4 27 27

I00.00 4 19 45

I00.00 15 49 44

II0.O0 5 25 50

110,00 17 0 8

OIrF£RENTIAL CORRECTrON$

T0E -.237| TRA -,4176 TC3 .4459 BAU .1656

ROE -._226 RRA ,0699 RC3 -.1600 FAU ,O_OE

F0E ,3890 FRA -.0961 FC3-1.1594 _SP 1956

e0[ .4004 BRA .4234 BC3 .4737 FSP -Z73

0ISTANCE J83,230

LOL 71.64 VL 26.533 G*L -6,84 AZL 86.66 HCA 81.38 SNA 121.05 ECC .24699 INC 3,3402 vl 30.219

LOP 153,00 VP 37,04Z GaP -12,81 ATP 89.50 TAL 201,99 TAP Z93.57 RCA 91.16 kPO 150.95 v2 35.24Z

GP -1,Z3 ZA_ 1R4.62 ZAP 6.17 ET$ 10.33 ZA[ 149,20 ET[ 536,99 ZAC 62.88 ETC 162.19 CLP -S.04

DL4 -2.02 RAL 303,21RA0 6568.J VEL 12.146 PTN 2.|8 VHP 8.348 0PA -16,?0 R4P 330,72 ECC 1.4304

L-[ T|M[ |NJ LAT |NJ LC_IG |NJ RT A$C |NJ AZMTH |NJ TIME PO [ST TIN INJ 2 LAT INJ 2 LONG

2217.09 -19,63 41.64 16e.46 110,83 3 56 17 1617.1 -16.62 34.Z6

4986.19 22.45 2J8.6B JB�.5B 72.27 J5 5D 34 438_.2 19-_1 2JJ.OO

1957,72 -20.74 22.10 168.00 112.O2 4 52 22 J357,7 -17.58 14.74

4720.78 23.58 198.76 169.17 71.08 17 8 25 4420.8 20.?B 191.o8

1750,84 -23.73 4.98 166.58 115.36 5 55 1 1150.8 "20,12 357.70

4500.43 26.64 180.76 167.90 67.74 18 15 9 3900.4 23.38 173.11

MID-COURSE EXECUTION ACCURACY O9817 _ETERNINATX04'4 ACCURACY

SGT ?0_._ SGR 404.4 SG3 109.6 ST 300.8 SR 362.3 SS 316.3

RRT -,0535 RRF .0548 RTF -.6776 CRT .8503 CR$ ,9955 CST .8471

$G8 813.2 R23 -,O00B R13 .6779 LSA 549.6 MSA 138.6 SSA 22.6

SG! 706.0 SG2 403.6 THA 177.39 ELI 453.6 EL2 126.4 ALF 51.20

LAUNCH 0ATE 0EC" 4 1965 FLIGHT TINE 72°00 ARRIVAL 0ATE FEe 14 1966

H[L_C_ENTRIC CONIC OlSTANC[ 190.044

RL 147.44 LAL .O0 LOL 71.64 VL 26.735 G4L -6.84 AZL 86.64 HCA 84,62 SNA 122._6 ECC .23664 IN[ 3.3563 VI 30.ZI9

RP 107.55 LAP 3.34 LOP 156.25 VP 37.182 GAP -11.84 AZP 89.69 TAL E01._8 TAP 288.00 RCA 93.33 APO 151.19 V2 _5,236

RC 47.916 GL 18.17 GP -1.31 ZAL 126-02 ZAP 8.59 ITS 7.64 ZA£ 148.27 ET[ 337.81 ZAC 63.67 [TC 162.32 CLP -B.49

PLANETOCENTRIC CONIC

C3 24.825 VHL 4.982 OLA -1.68 RAL 301._5 RAO 6568.0 VEL 12.09I PTH 2.16 VHP ?.82! 0PA -J6,SJ RAP 331.54 [CC J.40_6

LNCH A?MTH LNCH TIME L-I TIME |NJ LAT INJ LONG INJ RT AS[ JNJ A_MTH INJ TIME PO CST TIN INJ 2 LAT JNJ Z LONG

90.00 2 50 1 2214.55 -19,57 41.48 165.96 110.89 3 26 56 1614.5 -16.55 34.10

90.00 14 23 5 496_.97 21.96 Z|7.16 166.86 71,66 ]5 45 48 4363.O 19.25 Z09.5]

IO0.O0 4 I0 35 1954.69 -20.6? , 2|,91 165.50 112.09 4 43 10 1354,7 -J7.49 14.56

I00.00 15 45 13 4698.07 23.0? 197.26 166,44 70.45 17 3 31 4098.1 20.20 189.65

110.00 5 17 2 1746.69 -23.61 4.72 164.10 115,47 5 46 6 /146.? -J9.99 357,46

JIO,.O0 16 55 16 4479.83 26.07 179.34 165.16 67,07 18 9 54 _878.6 22,74 171.77

DIFFER[NT|AL CORRECTIONS MIO-EOURSE EXECUTICN ACCURACY ORBIT OETERMINATION ACCURACv

TO[ -._412 TRA -.595| TC3 .494J BAU .17_| SGT 725,2 5GR 404.3 SG3 124,1 ST _09.4 $R 360.3 55 341.8

ROE -.3127 RRA .0628 RC3 -.lYON FAU .0_943 RRT -.0578 RR_ ,0602 RTF -.6922 (RT .8675 CRS .9949 [ST .8494

FOE .4363 FRA -.1447 FC3-1._403 05P 2_:]_6, $¢8 830.3 R23 -.0023 RI3 ,6925 LSA 568.J NSA 138.1 SSA 23.5

BO[ .3949 BRA .4001BC3 .5279 FSP -316 561 725.7 SG2 403.4 THA 177.33 ELJ 459.3 EL2 J20,T 4LF 49.99

LJUNCH 0&TE 0EC 4 1965 FL|0HT TIME 74.00 ARRIVAL _ATE FEB 16 1966

HELIOC(NTRIC CONIC 01STANCE 196.850

RL 147,44 LAL ,00 LOL 71.64 VL 26.917 G*L -6.85 AZL 86.63 NCA 87.87 SNA 1Z3.36 ECC .2_749 IN[ 3,3722 VI 30.219

RP 107,56 LAP 3,37 LOP 159.50 VP 37.308 GAP -I0,95 ATP 89,87 TAL _04.71 TAP 292.65 Eta 95.30 _PO 151.43 v2 35.230

RC 49.4_0 GL 18.83 GP -J,4J ?AL 1Z7.35 ?4P 11,12 ETS 6.13 Z4E 147.58 ETE 358.46 ZAC 64.37 ETC 162,43 CLP -Jl.O3

PLANETOCENTRIC CONIC

C3 23,732 VNL 4.872 OLA -1._8 RAL 299.90 RAO 6_68.0 V[L 12.046 PTH 2.15 VHP 7._2_ OP_ -16,_7 RAP 3_2.26 ECC 1.3906

LNCH A_NTH LNCH TIME L-| TIME INJ LAT |N_ LONG INJ RT &$C INJ A_MTH INJ TIME PO [ST TIM INJ 2 LAT INJ 2 LONG

90,00 2 41 II 2212.97 -19.53 4J,36 163.63 110,92 3 18 4 1613.0 -16.51 5_,00

90.00 14 18 47 4942.45 21.51 215.82 164,35 71,13 1_ 41 9 4342.4 18.74 208,24

100.00 4 I 53 1952.65 -20.61 21.78 163.18 112.14 4 34 25 135_.7 -17.43 14.4_

lO0,dO 15 40 46 4678.00 22.61 19_,9_ 163.93 69.91 16 58 44 4078.0 19,67 188.39

110,00 5 8 39 1743.63 -23.52 4.53 161.79 115.55 5 37 43 1143.6 -19.89 357.Z7

llO.O0 16 50 29 4459.79 - 2_.56 178.09 162.64 66.49 18 4 48 3859.8 22.16 170.59

CIF_ER£NTZAL CC_R[CTION$ NIO-COIJRSE EXECUTION ACCURACY ORBIT CETERMIN4T_ON 4CCUR4CV

TOE -,2432 TRA -.3716 TC3 ,5422 BAU ,1814 SGT 743.0 SGR 403.4S63 140.9 ST 515.1 SR 357.3 SS 368.Z

RCE -.30_3 RRA .0560 RC3 -.1811FAU .04238 RRT -.0668 RRF ,0681RTF -.7071 CRT ,8826 CRS .9934 CST .85J0

F0E .4996 FRA -.202fi FC3-1,5462 BSP 2146 SC8 84_.4 R23 -,0012 R1_ .7074 LSA 585.6 MSA I18.O SSA _4.3

eOE .3668 8RA .3758 8C_ .5717 FSP -_67 S¢I 74_.7 $¢2 402,1 THA I77.06 ELI 462.4 ELi 114,_ ALF 49.0?

LAUNCH OAT[ DEC 4 J965 FLIGHT TIME 76.00 ARRIV4L DATE FEB 18 1966

H_.IO_ENTRIC CONIC 01STANCE Z03.643

RL 147.44 LAL .OO LOL 71.64 VL 27.080 GAL -6.86 ;ZL _6_6! HCA 91,11 SMA

RP 107._6 LAP 3.39 LOP 162.7_ VP _7.419 GAP -I0,05 A_P 90.07 TAL 206,13 TAP

124.38 [CC .21945 IN( 3,388J Vl 30.219

297,24 RCA 97.09 APO 151,67 V2 35.?24

R[ 51.018 GL 19.4E GP -1.51ZAL 128.61 ZAP 13.76 ETS 5.17 ZAE 147.15 ET[ 338.95 7_C 64.96 ETC 162.51 CLP -13.68

PLANETOCENTRIC CONIC

C3 22.834 VHL 4.778 OLA -1.10 RAL 298._4 RA0 6567.9 VEL 1_.009 PTH 2.14 VHP 6.85_ DPA -16.26 RAP 33_.87 ECC 1.3758

LNCH A?MTH LNCH TIME L-J T]ME ]NJ LAT _NJ LONG ]NJ RT AS[ ]NJ AZMTH INJ TIME PO [ST TiN ]NJ _ LAT INJ 2 LONG

90.00 2 32 51 2212.87 -19.51 41.33 161.50 i10.94 3 9 44 1612.3 -16.49 33.96

90.00 14 14 37 4924.33 21,11 2/4,64 162.06 70.67 15 36 42 4324.3 18,2_ 207,11

100.00 3 53 41 1951.52 -20.59 21.71 161.05 112.17 4 26 13 1351.5 -17.40 14,36

I00.00 15 36 28 4660.31 22.19 194.80 161.64 69.44 16 54 9 4060._ 19._0 197,Z9

110.00 5 0 46 1741.57 -23,46 4.40 159.68 115.61 5 29 47 1141.6 -19.82 357.15

|J0.00 J6 45 53 4443,03 2_.10 177.01 160,3] 66.00 17 59 56 _845.0 21.64 J69.56

OIFF[R[NTIAL CORRECTIONS MI0-(OURs_ _X_CUT|ON ACCURACY ORBIT CETERNINATION 4CCUR4C v

TOE -.2466 TRA -.3508 TC3 .582_ 8AU .J871 $GT 757.9 SGR 401._ SG3 159.9 ST, 322,0 SR 353.2 SS 397.5

ROE -.2942 RRA ,0497 RC3 -.1907 FAU .04684 RRT -.0729 RRF .0760 RTF -.7171 CRT .8966 CRS .9914 C$T .S539

F0[ ,5524 FRA -.2681 FC3-1.7760 BSP 2206 SGB 857.6 R23 -.003_ RI] ,7175 LS4 605.4 MS4 138,9 5S4 24.8

BO[ .3839 BRA ,354_ BC3 .6129 FSP -424 SGI 758.6 $G2 400,0 THA J76.93 _L| 465,6 EL2 108.? 4LF 47.95
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL 2, 1965-66)

LAUNCH DATE OEC 4 1965 FLIGHT TIME 78.00 ARRIV4L CITE FEB 20 1966

HEL]OCENTRIC CONIC /

RL |47.44 LAL .ob

RP J07.61 L4P 3.39

RE 52.70l GL 19.96

PLANETOCENTRIC CONIC

C3 22.097 V_L 4.701

LNCH AZMTH LNCH TIME

90.00 2 25 6

90.00 14 10 42

100.00 3 46 3

100,O0 15 32 26

IIO.OO 4 53 24

J10.00 16 41 34

0ISTANCE 210.422

LOL 71.64 VL E7.225 GAL -6.BB AZL 86.60 HCA 94.35 SMA 125.30 ECC .21Z36 INC 3.4040 Vl 30.219

LOP 165.99 VP 37.517 GAP -9.22 AZP 90.26 TkL 20?.46 TkP 301.81 RE4 98.69 APO |5J.91 V2 35.216

GP -1.63 7AL 129,77 ZAP 16.54 [TS 4.50 ZA[ 146.98 ETE 559.27 ZAC 65.44 ETC |62.56 CLP -16.46

DLA "-.84 R4L 296.88 RAO 6567.9 VEL JI.978 PTH 2.13 VHP 6.411 0P4 -16.22 RaP 333.37 £(C 1.3637

L-I TIME IN| bAT |NJ LONG IN| RT A$C IN| AZNTH IN| TIME PO C$T TIM IN| 2 LAT |NJ 2 LONG

22|2°54 -|9._1 41.54 IS9.56 110.94 5 I 58 J612.5 -16.49 33.97

4908.35 20.74 213.61 159.98 70.28 I5 32 30 4308.3 J7.87 206.12

1951.21 -20.58 21.69 159.1! I|2.17, 4 18 34 1351.2 -17.39 14.35

4644.7| 21.82 195.80 159,55 69,04 16 49 51 4044.7 18.77 186.32

1740.39 -23.43 4.33 157.75 JJ5.64 5 22 24 Z140.4 -19.78 357.08

4428.50 24.69 176.06 158.24 65.57 J7 55 23 3828.3 21,18 168.67

CJFFERENTZAL CORRECTIONS

TOE -.2493 TRA -,33J3 TC3 .6170 B4U .1916

ROE -,2852 RRA .0437 RC5 -.J996 FAU .05195

FOE .6254 FRA -.3437 FC5-2.0555 BSP 2248

BDE .3788 8RA ,354| BC3 ,6484 FSP -490

LAUNCH OAT£ 0EC 4 1965

HELZO(ENTRIC CONIC

MI0-COURSE EXECUTION ACCURACY ORBIT _ETERNINATION ACCURAC_

SGT 769.5 SGR 398.6 565 J81.6 ST 527.6 $R 348.1 S$ 429.J

RRT -.0805 RRF .0856 RTF -.7250 CRT .9087 CR$ .9890 CST °8566

SGB 866.5 R23 -.0061 RIG .7255 LSA 626.5 MSA 140.6 SSA 25,0

SGI 770.2 SG2 396.9 THA 176.75 ELl 467.0 EL2 JOJ.9 ALF 46.91

FLIGHT TIME 80.00

01STANCE 217.182

ARRIVAL OATE FEB 22 1966

RL 147,44 LAL °00

RP J07.63 LAP 3,39

RC 54.462 GL 20.45

PLANET_ENTR|C CONIE

C3 ZJ.493 VHL 4.656

LNCH ATNTH LNCH TIM_

90.00 2 17 55

90.00 14 ? 5

100.00 3 38 59

J00.00 _J5 28 43

JIO.OO 4 46 35

JJO.O0 16 37 36

OIFF[RENTIAL CCRR[CTION$

TOE -.2507 TRA -.3J55

R0£ -.2765 RRA .0579

FOE .7093 FRA -,4306

BOE .3730 BUqA .3157

LOL 71.64 VL 27.553 GAL

LOP J69.24 VP 37.605 GAP

GP -1.76 7AL 150.84 ZAP

-6.90 AZL 86.58 MCA 97.59 SHA 126.14 ECC ,20620 INC 5.4200 vJ 50.219

-8.42 A_P 90.45 TAL 208.74 TAP 506.52 RCA 100.15 aPO 152.15 ¥2 35.208

I9.46 £TS 4.01 7AE 147.09 ET[ 559.45 ZAC 65.78 ETE |62.57 CLP -J9.GB

OLA -.60 RAL 295,52 RA0 6567.9 VEL JI.955 PTH 2.J5 VHP 5.996 0PA -16.23 RAP 333.72 ECC 1.3531

L-I TIME IN| LAT

2215.11 -19.55

4894.J9 20.42

1951.62 -20.59

4650.9| 21,48

1739.99 -23.4J

44J5.30 24.32

TO3 .6436 PAU .1945

RE5 -.2080 FAU .05776

FC3-2.3267 BSP 22?8

BE5 .6763 FSP -566

IN| LONG IN| RT ASC /NJ AZMTH IN| TIME POEST TIN IN| 2 LAT IN| 2 LONG

41.39 157.BI J10.92 2 54 48 I613.l -16,31 34.01

212.70 158.10 69.94 J5 28 40 4294.2 17.50 205.24

21.72 157.57 112.I6 4 JI 51 1551.6 -17.40 14.37

I92.91 I57.68 68,69 |6 45 54 4030.9 18.39 185.48

4.30 J56.02 115.65 5 15 55 1140.0 -19.77 357.06

|t5.25 I56.36 65.2J 17 51 JI 38J5.3 20.77 167.88

MID-COURSE EXECUTION ACCURACY ORBIT OETERMINA TION AECURACV

SGT 776.0 SGR 594.9 SG3 206.4 ST 331.4 SR 341.8 55 462.8

RRT -.0896 RRF .0975 RTF -.7298 CRT .9186 CR$ .9864 EST .8586

$GB 870.7 R25 -°0094 R13 .7504 LSA 647.9 MSA 143.O SSA 25.1

5GJ ???.J 5G2 592.8 THA 176.49 ELI 466.3 EL2 96.0 &LF 45.97

LAUNCH C4T[ CEC 4 1965 FLIGHT T/ME 82.00 ARRIVAL 0ATE FEB 24 1966

HELIOCENTRIC CONIC 01ST4NCE 223.92!

RL 147,44 LAL .00 LOL 71.64 VL 27.467 GAL -6.92 AZL 86.56 NCA 100.83 SNA 126,89 £CC .20083

Rp 107.66 LAP 3,38 LOP 172.48 VP 37,678 GAP -7.66 AZP 90.65 TAL 209.93 TkP 510.76 RC4 10J.41

RC 56.291 GL 20.90 GP -1.90 ZAL I_1.80 ZAP 22.54 ETS 3.63 ZAE 147.49 ETE 339.39 7AC 65.97

PLANETOCENTR[C CONIC

C3 20,997 VHL 4,582 OLA -.37 RAL 294.29 RA0 6_67.9 V[L ]I,952 PTH 2.12 VHP 5.607 CPA -16.32

LNCN AZHTN LNCH T|ME L-I TIME IN| LAT IN| LONG IN| RT ASC IN| AZMTH |NJ TIME PO CST TIN

90,00 2 Jl 19 2214.51 -19.57 41.48 |56.25 1|0.89 _ 4_ |4 1614._

90,00 14 3 51 4881.55 20.12 211.89 156.43 69.64 J5 25 13 428J.6

JOO.OO 3 32 29 1952.68 -20.62 2J.78 155.81 112.14 4 5 2 1352.7

JO0,O0 15 25 22 4618.61 21.J7 192.15 156.00 68.39 16 42 21 4018.6

]lO.00 4 40 20 1740._0 -23.42 4.32 154.47 1J5.64 5 9 21 IJ40,5

]lO.00 16 34 O 4405.76 23.99 174.50 154.68 64.89 17 47 24 3803.8

INE 3.4362 V! 30.219

APO J52.38 v2 35.200

ETC 162.54 ELP -22.47

RAP 333.93 ECE 1.3456

INJ 2 LATINJ 2 LONG

-J6.55 54.10

17.17 204.46

-J7.43 14.43

J8.05 J84,72

-J9,78 357,08

20.41 167.19

O/FFERENTIAL CC_RECTIONS NI0-COURSE EXECUTION ACCUR4CY 0ReIT OETER_INA TION ACCURACY

TOE -._05 TRA -.2981 TO3 .6612 BAU ,1953 SGT _77.4 SGR 390.5 SG5 254.6 ST 333.1 5R 334.2 55 499,2

ROE -.267J RRA .0324 _C3 -.2|60 FAU .06459 RRT -.1004 RRF .Ill3 RTF -,731J CRT .9264 CRS .9836 C$T .8595

FOE .8065 FRA -,5297 FC3-2.6549 8SP 2286 SGB 869.9 R23 -.0137 RI3 ,7519 LSA 670.8 MSA 146.0 $$A 24.9

BDE .3662 BRA .2999 BE5 .6956 FSP -6_5 SGI 778.7 SG2 587.7 THk 176.16 ELI 463.1 EL2 90.5 ALF 45.10

LAUNCH OATE 0EE 4 1965 FLIGHT TIME 84.00 ARRIVAL 0ATE FEB 26 1966

HEL|C_ENTRJC CONIC

RL 147,44 LAL .O0

RP IO7.69 LAP 3,35

RC 58.284 GL 21.30

PLANETOCENTRIC CONIC

C3 20.588 VHL 4.537

LNCH ATNTH LNCH TIME

90.00 2 5 18

90.00 14 I J

100.00 5 26 54

|00.00 15 22 26

JIO.O0 4 34 59

JJO.O0 I6 30 51

DIFFERENTIAL COPRECTION$

TOE -.2467 TRA -.2840

ROE -.2576 RRA .0271

FOE .9158 FRA -.6445

BOE .3567 BRA .2855

0JSTANC£ 230.6_6

LOL 71.64 VL 27.567 GAL -6.95 AZL 86.55 HCA 104.06 SMA I27.56 ECC .19619 INC 5.4529 VJ 30.219

LOP |75.72 VP 37,742 GAP -6.95 AZP 90.84 TAL 211.05 TAP 5|5.1I REA 102.54 APO 152.59 V2 35.191

GP -2,,07 7AL 152.65 ZAP 25.81 ETS 5.32 ZAE 148.17 ETE 559.14 7AC 65.99 6TC 162.46 ELF -25,T3

OLA -,16 RAL 295.18 RAO 6567.8 VEL 11.915 PTH 2.12 VMP 5.245 0PA -I6.48 R4P 355.96 ECC J.3388

L-I TIME INJ LA T _NJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM |NJ 2 LATINJ 2 LONG

2216.48 -19.61 41.60 154.87 1J0.84 2 42 14 1616.5 -J6.61 34.22

4870.15 19,85 2IJ.J7 154.95 69.58 15 22 I2 4270.J 16.86 203.76

J954.53 -20.66 2|.89 154,44 1|_.J0 5 59 B 1554.3 -JT,48 14.53

4607.55 20,89 |91.42 J54.52 68,12 16 59 |4 4007._ 17,74 J84,05

1741.23 -25.45 4.58 J55.|I IJ5.6J 5 3 40 J141.2 -19.BJ 357.J3

4395.59 25,69 175.84 155.19 64.60 J? 44 4 3795.4 20.07 J66,57

M[O-COURSE EXECUTiON ACCURACY ORBIT OET[RNINATION ACEURAC_

TO5 .6714 BAU .1948 SGT ?72.6 SGR 585.0 SG5 26?.0 ST 350.1 SR 325.5 SS 536.9

RC5 -.2240 FAU .0?200 RRT -,|169 RRF .1299 RTF -.7299 CRT .93|B ORS .9806 CST .8579

FC3-3.0277 BSP 2505 SGB 865.2 R25 -.0171RI3 .75|J LSA 69_.0 MSA 149.1 SSA 24.6

8C5 .7078 FSP -757 SGI ?74.3 $G2 581,6 THA |75.59 6L| 455.6 EL2 85.6 ALF 44.57
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 2 1965-66,

LAUNCH DATE DEC 4 1965 FL]GMT TINE 86,00 ARRIVAL DATE fEB Z8 196E

HELIOCENTRIC CONIC C|$TANC[ 237,327

RL J47.44 LkL .00 LOL 71.64 VL 27.554 GAL -6.95 A?L 66.53 HCA 107.30 SNA IZ8.I6 ECC .|9ZI7 |NC 3.4699 V! 30.Z[9

RP 107.7Z CAP 3.31 LOP J78.96 VP 37.797 GAP -6.Z3 _P 9J.05 7AL 2IZ.06 TAP 319,36 RCk J03,53 APO J52.TB vZ 35.181

RC 60.133 GL 21.67 GP :2.25 ZAL 133.38 ?AP 29.28 [TS 3.05 ZAE 149.J5 ETE 338.64 ZAC 65.82 ETC 16Z.)3 CLP -Z9.20

PLANETOCENTRIC CONIC

C3 20.248 VHL 4,500 DLA ,05 RAL 292.20 RA0 6_67,8 VEL II.901 PTH 2,J| VHP 4.908 OPA -16.73 RAP 333.80 ECC Z.3332

LNCN A?NTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ T[ME-

90.00 I 59 49 E219.01 -19.68 41.76 153.67 110,76 2 36 48

90.00 13 58 40 4859.67 I9.59 210,50 J53.65 69.I4 ]5 I9 39

100.00 3 21 II 1956,55 -20,7! 22,03 153,24 112,05 3 53 48

JO0.OO 15 I9 59 4597,37 20.63 I90.78 I'53.ZI 67,66 16 36 36

JI0,00 4 29 30 I742.75 -_3.50 4.47 I5J.92 , 115.57 4 58 32

110,00 16 2B I0 4383,93 23,41 173._5 151,89 64,35 17 41 14

0IFFERENTIAL CORRECTIONS M|O*COUR$E EXECUTION ACCURACY

rOE -.Z420 TRA -.2755 TC3 .6662 BAU .1910 S_T 759.9 SGR 379.0 $G3 303.Z

ROE -,2474 RRA .02|9 RE3 -,Z319 FAU .08047 RRT *,|315 RRF .1505 RTF -.7206

F0E 1.O435 FRA -.?707 FC3-3,4405 BSP 2250 SGB 849,1 R23 -,0256 R|3 ,7773

BeE ,3461 BRA .2763 BE3 .7054 rse -871 SGI 762,0 SG2 374.6 THA I75.05

L£UNCN OATE DEC 4 1965 FL|GHT TIME 88.00

HELIC_ENTRIC CONIC 01STANCE 243.991

RL |47.44 LAL .00 LOL 7|.64 VL 27.729 GAL -6.96 AlL

Re J07.75 LAP 3.27 LOP J82o20 VP 37.842 _AP -5.57 A?P

PO C$T TIM INJ 2 LkTINJ 2 LONG

16|9.0 -J6,67 34.37

4259,7 I6.GB ZO3.IE

J356.5 -I7.54 |4.57

3997,4 |7.45 165.4_

I|4Z.? -J9.66 357.22

3783.9 19.77 166.01

ORBIT _[TERMINAT]ON ACCURACY

ST 3?6.J SR 315.2 S3 57B.a

CRT ,9347 CR$ .9779 CST .8545

LSA 718.5 NGA 152,9 $SA 24.0

ELI 446.] EL2 BJ.9 ALF 43.97

ARR|V4L DATE MAR 2 1966

86,51HCA IJO,53 SNA 128,67 ECC ,18871 [NC 3.4876 Vl 30.219

91.22 TAL 2]2.97 TAP 323.50 RCA J04.39 APO I52.96 V2 35.t71

RC 62.133 GL Z2.0J GP

PLANETOCENTRIC CONIC

C3 J9,964 VHL 4,466 OLA

LNCH AZMTH LNCH TIME L-! TIME INJ LAT INJ LONG ]NJ RT A$C ]NJ A?NTH ZNJ TINE

90.00 J 54 52 E_22.07 -J9.7_ 4J.96 152.64 JIO.?I 2 _! 54

90.00 13 56 47 4849.87 19.36 E09.88 |52.5_ 68.92 15 I7 37

JO0.OO 3 J6 2/3 J959,Z9 -20,78 22,20 152,2J llI,9B 3 4659

IO0.O0 I5 z6 O 4587,88 Z0.3_ I90.J6 I52.06 67,65 16 34 _B

II0.OO 4 24 52 |744,80 -63,56 4,_0 150.89 I|5'52 4 53 56

llO.O0 16 25 58 4375,14 23.I_ I72,70 I50.75 64.it 17 38 53

OIFFERENTIAL CORRECTIONS NI0-COURSE EXECUTION ACCURACY

TOE -.2337 TRA -.2710 T(3 .6477 BAU .I844 $GT 738.6 $GR 377,3 SG3 343.9

ROE -,2366 RRA ,0J69 RE3 -,240J FAU ,08996 RRT -,J483 RRF .J758 RTF -,7035

F0E 1.1881 FRA -,9114 FC3-3,9012 BSP 216I $GB 827,2 R23 -,0377 R|3 ,7062

60E .3326 8RA .2T|5 0C3 -.6908 FSP -]000 $GI 741.4 SG2 366.8 THA 174.34

-2,46 ZAL I34,00 lAP 32,96 ETS _2,79 ZAE 150,44 ETE 337.84 ?AC 65,44 ETC ]62.|4 CLP -32,88

• 26 RAL 69J,34 RAD 6567.B VEL JI,869 PTH 2,1I VHP 4,596 DPA -JT.OB RAP 333.43 EcC J,3286

PO CST TIN INJ 2 LATINJ Z LONG

1622.I -16.76 34,56

4249.9 J6.3Z ZOZ.SZ

I_59.3 -17.62 I4.64

3987.9 J7.J8 JB?:B3

I|44.8 -19.93 357.34

3775,J .'_ I9.48 165.48

ORBIT 0ETERN[NATION ACCURACY

57 3J7.8 SR 303.6 SS 622._

CRT .9345 CRS .9753 CST ,847Z

LSA 745.J M$A |56.7 554 ?3.4

_L| 43_,3 EL2 79.5 ALF 43.60

LAUNCH DATE DEC A J96fl _L|_MT TIME 90,00 ARRIVAL DATE MAR 4 J958

HEL|OCENTRfC CONIC CISTJNCE 250,6_8

RL 147.44 LAL .00 LOB 7i.64 VL 27.794 GAL -6.96 AlL 86.49 HCA 1J3,76 SNA J29.12 ECC .16574 INC 3.5060 Vl 30.Z19

RP 107,78 LAP 3,Zl LOP 185,44 VP 37.680 GAP -4,93 AZP 91.4I TAL 213.76 T4P 327.52 RC4 105.14 kPO 153.11 V2 33.150

RC 64.180 GL 22.33 GP "2.69 ?AL J54.5I lAP 36.89 ETS 2.54 ?AE 152.03 ETE 336.63 ?AC 64.85 ETC JGJ.87 CLP -36.80

PLANETOCENTRIC CONIC

C3 19,722 VML 4,4410LA .47 RAL _90,6I RAD 6567,B VEL 11,_79 PTM _,Ji VMP 4.3li DPA -17,33 RAP 33_.83 ECC 1.3_45

LNCH A?MTH LNCH TINE L-I TIME IN] LAT

90.OO J 50 _4 2225,65 -19,84

90.00 13 55 25 4840.5_ 19._3

lO0.O0 3 11 58 1962._6 -20,87

100,00 IS 16 32 4578.63 20.J5

liD.DO 4 20 43 J747.36 -23.63

110.00 [6 24 17 4366.78 22,90

C[?FEREN TEAL CORRECTIONS

TOE -.2204 TRA -.2704 TC3 .6J6_ BAU .1753

ROE -.2251RRA .0|18 R(3 -.2490 FAU .JOO60

FD_ 1.3482 FRA-J.0688 F(3-4,4161 85P 2062

60E .3J50 BR_ .2707 BC3 .6649 FSP -IISJ

INJ LONG INJ RT A$C INJ AZNTH INJ TIME. PO CST TIN INJ 2 LA T _NJ 2 LON_

42.18 i51,76 110.63 2 27 30 1625,6' -16.85 34,76

209.29 J51.54 68.7| 15 16 5 4Z40.5 16.O6 ZOJ.�fi

_.41 |5I._3 II|.90 3 44 41 1362.6 -|TtTJ 15,04

189,61 ISJ,I0 67,44 16 32 51 3978.8 16.9Z J02.31

4.76 J50.02 IJ5.45 4 49 50 JI47,4 o20.01 337,50

172.16 149,77 63,90 17 37 4 3766.8 19.71 164.99

MI0-COURS_ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 70B,B $GR 365,3 $05 389.4 ST 303,4 SR 290,5 SS 667,3

RRT -.|694 RRF .Z072 RTF -.6765 CRT .9300 CRS .9725 C$T .6335

$00 797,4 R23 -,0540 RI3 ,6809 LSA 77J,8 M54 J60,_ 554 22,8

SGI 712.4 SG2 _8.2 THA 173.3! ELI 412.6 EL2 78.5 ALF 43.66

LAUNCH DATE 0EC 4 J965 FLIGHT TIM£ 92.00 ARRIV4L CATE N4R 6 1966

H[L/OC.ENTRZC CONZC OI$TANC_ 257,236

RL 147.44 LAL ,00 LOL 71.64 VL 27,848 GAL -6,96 &ZL 86.47 HCA II6,99 SM4 I29,50 ECC ,JB3J9 INC 3.5_54 vl 30.219

RP 107.8| LAP 3,|4 LOP _88,67 VP 37,909 GAP -4,32 AZP 9_,60 TAL 214,43 TAP 331.42 RCA 105,78 APO I53,23 V2 35,1_9

RE 56.26_ GL 22,63 GP -2,94 ZAL 134,90 lAP 41,06 ET5 2,29 ZAE 153,9! _T£ 334,9J ?AC 64.03 ETC J6J,52 CLP -40.9?

PLANETOCENTRIC CONIC

C3 |9,513 VHL 4,4J7 OLA ,69 RAL 2@0.00 RAO 6567,8 VEL II.gTO PTH 2._I VHP 4,O51 0PA -1_.09 R4P 531.99 ECC 1.321l

LNCH AZMTH LNCH TIME L-I TIME |NJ LAT IN] LONG IN] RT A$C IN] A_MTH IN] TIME PO CST TIM IN] 2 LAT IN] Z LONG

90,00 I 46 23 2229,77 -19,93 42,45 151,03 I10,54 2 23 33 1629,8 -|6.96 35,03

90,00 J3 54 34 463J.33 IB,�D 208.7J J50,72 68.51 J5 J5 6 423J.3 JG.eJ 20J,40

100,00 3 B 3 1966,36 -20,96 22,65 |50,6J Ill,S] _ 40 49 1366,A -17.82 15,_7

100.00 J5 IS 36 4569,97 19,92 189,05 150,28 67,_4 I6 31 46 3970.0 |6,67 IBl,77

]IO,O0 4 J7 1 I750,46 -23,72 4,96 149,31 115,37 4 46 J2 JIGO,5 -20,Jl 357.6B

110,O0 16 23 7 4358,63 22,66 171,67 148,94 63,69 I7 35 45 3758,6 18.94 J64,51

OZFFERENT]AL CORRECTIONS MID-COURSE _XECUT_ON ACCURACY ORBIT O_TER_]NA TZON 4CCUR_C_ ....

TOE -,2037 TRA -,277! TC3 ,5653 BAU ,1621 5GT 669,6 $GR 358.0 SG_ 439,9 5[_ 285,7 JR 275:B 35 _ 7!5. 6

ROE -.2126 RRk .0069 RE3 ".2563 FAU .11209 RRT -.J850 RRF .2429 R7F -16297 CRT .9193 CRS .9701 CST .8|J3

FOE J,5287 FRA-J.2358 FC3-4.9733 OSP |878 $GB 759.3 R23 *,0640 R13 ..6371 LSA B01.5 M$A 163,7 5SA 22-0

ODE .6944 BR4 .2772 BE3 .6215 FSP -J3JI SGI 674.! SG_ 349.5 THA 172.26 ELI 389.0 £L2 79.7 ALF 43.90
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL. 2, 1965-66

LAUNCH DATE 0EC 4 1965 FLIGHT TINE 94.00 ARRIVAL DATE NAR B 2966

HELIOCENTRIC CONIC 0ISTANCE Z63.B15

RL 147.44 LAL .00 LOL 72.64 VL 27,893 GAL -6.95 AZL 86.45 HCA IZ0,Z2 SNA 129.82 £CC .18100 INC 3.5459 Vl 30,229

Rp lOT.B5 LAP 3.06 LOP 191.90 VP 31.932 GAP -3.73 AZP 91.79 TAL 214.98 TAP 335.19 RCA 106.52 APO 153.]2 V2 35.138

RC 68.394 GL 22.92 GP -3.22 ZAL |55.19 ZAP 45.49 ET$ 2.0I ZAE 156.07 ETE 3}2.46 ZAC 62.9? £TC 161.00 CLP -45.40

PLANETOCENTRIC CONIC

C3 29,326 VHL 4.396 0LA .9! RAL 289,51 RAO 6567.8 VEL 11.862 PTH 2,J0 VHP 5.817 DPA -|8.75 RAP 530.89 ECC 1.318|

LNCH AZHTH LNCM T[NE L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTM INJ TIME PO CST TIN INJ 2 LAT INJ 2 LON6

90.00 I 42 46 2234,46 -20.05 42.74 150,44 I10.43 2 20 l 1634.5 -17.09 35.32

90.00 13 54 16 4822.13 18.67 208.14 150.03 68.31 15 14 39 4222.! t5.56 200,84

ZOO.DO 3 4 32 1970.71 o21.07 22,93 150.02 Ill,70 3 37 23 15?0.? -17.94 15.53

lOD.DO 15 15 12 4561.10 I9.69 188.50 149.56 67.04 16 31 15 396I.I 16._ 161.24

liD.DO 4 I3 45 1754.07 -23,83 5,i9 148.73 115.27 4 42 59 1154.1 -20.22 357.90

IJO,O0 26 22 28 4350,5l 22.41 I7I.I? I48.24 63.49 |7 34 59 3750.5 J8.67 164,03

OIFFERENTIAL COffRECTION5 MID-COURSE EXECUTION ACCURACY ORBIT _ETERNINATION ACCURACY

T0E -,IBIS TRA -.2901 TC3 .4956 BAU .1456 SGT 623.5 SGR 350.? SG3 492.2 ST 262.7 SR 259.5 SS ?65,5

ROE -.J991RRA .0020 RE3 -.2684 FAU .|2440 RRT -,194J RRF .2843 RTF -.5548 CRT .8976 CRS ,9678 CST .7732

FOE 1,7259 FRA-J.4J26 FC3-5.5723 aSP 1643 5GB 715.4 R23 -.J_27 RI3 .5680 LSA 833.0 NSA |66.9 SSA 21.2

BOE .2694 BRA .2901BC3 .5636 FSP -I485 5GI 628.8 SG2 341,1 THA I?I.J5 ELI 359.7 £L2 83.5 ALF 44.61

LAUNCH DATE DEC 4 1965 FLIGHT TIME 96.00 ARRIVAL DATE MAR 10 1966

HELIOCENTRIC CONIC DISTANCE 270.363

RL 14T,44 LAL ,O0 LOL 71.64 VL 27.930 GAL -6.93 AZL 86.43 HCA 123.4A SHA J30.OB ECC .17913 INC 3.5676

RP ]07.89 LAP 2.96 LOP 195.13 VP 37.948 GAP -3.17 AZP 91.97 TAL 215.41 TAP 338.85 RCA 106.78 APO I53,39

RC 70,553 GL 23.21 GP -3.53 ZAL I35,3T ZAP 50.I8 ETS 1.70 ZAE 158,46 ETE 529.00 ZAC 61.68 ETC I60.52

PLANETOCENTRIC CONIC

C5 |9.I6! VHL 4,377 DLA J.I5 RAL 289.13 RAO 6567.8 VEL 11.855 PTH 2,I0 VHP ].6Jl 0PA -19,52 RAP 329.54 ECC 1,3J53

LNCH AZNTM LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A2NTH |NJ TIN£ PC) CST TIM INJ 2 LAT INJ 2 LONG

90.00 I 39 30 2239.75 -20.I7 43.08 149.99 IlO.3O 2 16 50 J639.8 -17.23 35.65

90.00 13 54 32 4812.72 I8.43 207.55 /49.46 68,11 I5 14 44 4212.7 |5.30 200.27

100.00 3 ! 23 1975.66 -21.20 23.24 149.57 lll.SB 3 34 I8 J375._ -JB.O6 15.63

100.00 15 15 20 4552.05 I9.44 |87.9A 149.02 66,84 16 31 12 3952.0 16.14 160.?0

JiO.00 4 10 51 1758.22 -23.95 5.45 148.28 IJ5.16 4 40 9 1158.2 -20.36 358.24

110.O0 16 22 21 4342.25 22.16 170.66 147.67 63.28 17 34 44 3742.3 I8,39 I63,55

DIFFERENTIAL CORRECTIONS NI0-COURSE EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY

TO[ -.J5_3 TRA -.3091 TC3 .4082 BAU .I267 SGT 575,5 5GR _43.9 5G5 548.9 ST 233.6 SR 241,8 65 814,7

ROE -.1846 RRA -.0030 RC_ -.2794 FAU .1375I RRT -.1902 RRF .3329 RTF -,4379 CRT ,8539 CRS .965| CST .7044

FOE 1.9328 FRA-].5985 FC3-6.2150 BSP 1376 SGB 670,4 R23 -.2099 RI3 .4608 LSA 664.7 HSA 169.4 $SA 20.4

BDE .Z393 BRA .3091 BE3 .49A7 FSP -1678 6GI 581,1 5G2 334,4 THA 170.26 ELI 323.7 EL2 90.8 ALF 46.Z5

VI 30.219

v2 55.126

CLP -50.09

LAUNCH DATE OEC 4" Z965 FLIGHT TIME 98,00 ARRIVAL CAT£ N4R 12 Z966

HELIOCENTRIC CONIC 0ISTANCE 276.683

RL Z47.44 LAL ,O0 LOL 71.64 VL 27.959 GAL -6.90 AZL 66.4l HCA 126.66 SNA 130.29 £CC .|7753 INC 3.59Z3 vI 30.Z19

Rp 207.92 LAP 2,68 LOP I96,_5 VP _7.958 GAP -2.63 AZP 92.15 TAL 215,T2 TAP 342.58 R_A 107.|6 APO 15_.42 vz 35.114

RC 72.74I GL 25.50 GP -].87 ZAL |35.45 ZAP 55o12 ETS 1.]6 ZAE 16I,Ol ETE 524.04 ZAC 60.|6 £TC 159.83 {LP -5_,D3

PLANETOCENTRIC CONIC

C3 19.005 VHL 4.360 OLA 1.40 RAL 286,66 RAO 6567.B VEL 11.848 PTH 2,10 VHP 3.450 DPA -20.59 RAP 327.93 ECC 1.3|28

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG |NJ RT ASC INJ ATNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

90.00 1 36 32 2245.73 -20.31 43.46 149.65 |I0,|6 Z 13 58 1645,7 -17.38 36.01

90.00 13 55 2I 4802.90 IB,I8 206.94 149.01 67.9I 15 J5 25 4202.9 15.02 199.68

100,00 2 58 32 1981,25 -21.34 23.60 149.23 111.45 3 31 ]3 1381.3 -16.24 |6.18

IO0.DO Z5 16 Z 4542,61 19,19 187.35 148,57 66.63 16 31 45 3942.6 15.87 260.14

110.O0 4 B I6 1762.96 -24.08 5.75 147.96 115.03 4 37 39 1163.0 -20.51 358.43

liD.DO Z6 22 47 4333.66 21,90 170.|3 147.2| 63.07 I7 35 l 3735.7 18,11 ]63.05

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY OR6[T 0ETERMINATION ACCUR4CY

TDE -.I|TT TRA -,336_ TC3 .2968 BAU .1056 S_T 535.? $_R _57._ SG_ 606.4 ST 204.0 SR 222.5 $S _6_,0

ROE --1692 RRA -.O077 RE3 -.2909 FAU .15064 RRT -.I479 RRF .3853 RTF -.2527 CRT .765I CRS .9627 CST .560_

roe Z.JflI2 FRA-J,7786 FC3-6.8619 BSP I032 6GB 633.J R23 -.3269 RI3 .284| LSA 899.7 MSA 171.9 SSA 19.5

BOE .2061 BRA .3369 BE3 .4156 FSP -1869 SG| 539.4 SG2 331.4 THA 171.42 EL| ZB3.B EL2 |03.0 ALF 48,25

LAUNCH DAT_ 0EE 4 I965 FLIGHT TIME 100.00 ARRIVAL DATE HAR 14 1966

HELIOCENTRIC CONIC 0ISTANCE 283,372

RL 147.44 LAL .OO LO(. 71.64 VL 27.98l GAL -6.87 AZL 86.38 HCA J29.88 SMA 130,45 ECC .|7617 INC 3,6169 V| 30,219

Rp 107.96 LAP 2,77 LOP 2OI,58 VP 37.963 GAP -2.1I AZP 92,32 TAL 2J5,9J TAP 345.79 RCA 107.47 APO 153.43 V2 35.10]

RC 74,954 GL 23.80 GP -4.24 ZAL 135.A3 ZAP 60.28 ET5 .98 7AE J63.59 ETE 316,82 ZAC 56.45 ETC 159.00 CLP -60.19

PLANETOCENTRIE CONIC

C3 18.838 VHL 4.343 OLA 1.68 RAL 288.70 RAD 6567,8 VEL II.B4Z PTH 2.10 VHP 3.277 DPA -21.35 RAP 326.09 ECC J,3104

LNCH AZMTM LNCH TIME L-I TIME _NJ LAT INJ LONG INJ RT A$C INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

90.00 1 33 50 2252.47 -20.47 43.90 149.43 110.00 2 11 22 1652.5 -J7.56 36.43

90.00 13 56 44 4792.50 17.91 206.29 148;67 67.70 15 16 36 4192.5 14,73 199.06

100.00 2 55 57 I987,57 -21.49 24,00 IA9.02 111.29 3 29 5 1387,6 -18.41 26.56

100.00 15 17 18 4532.63 18.92 186.73 148.22 66.42 16 52 50 3932.6 15.57 Z79.5A

110.00 4 5 59 I768.36 -24.24 6.09 I47.75 /I4,_B 4 35 28 l|68.4 -20.68 358.75

110.OO I6 23 45 4324,61 21.62 169.58 146.86 62.65 17 35 50 3724.6 17.80 |62.52

DIFFERENTIAL CORRECTIONS NI0-EOURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -,07_ TRA -,37|0 TC3 .1661 6AU .0871 5GT 520.0 SGR 332.2 SG3 663.9 ST 177.3 SR 202.2 56 922.1

ROE -.1331RRA -.OJZ4 RE3 -.3031FAU .16377 RRT -.0572 RRF .443J RTF .0030 CRT .57P3 CRS .9595 C5T ,3446

FOE 2.3635 FRA-I.9551 FC3-7,5J84 BSP 697 $_B 617.| R23 -.4436 RI3 ,0144 LSA 934.8 HSA J73.5 55A ZB.7

BOE .1705 BRA .37J2 BC3 .3456 FSP -2070 SGI 520.6 SG2 33J.3 THA 176.48 EL| 239.6 EL2 122.1 ALr 52.AO

Z619



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 2, 1965-66

LAUNCH 0AT_ 0EC 4 196S

HELIOCENTRIC CONIC

RL 14?.44 LAL .DO

RP 108.00 LAP 8.68

RE ??.191 GL 24.1!
PLANETOCENTRIC CONIC

(3 18.716 VHL 4.326

LNCH A_MTH LNCH TIME

90.00 I 3l 19

90.00 13 58 43

100.00 Z 53 35

100.00 15 J9 B

IJo.oo 4 3 5?

]10.00 16 25 J6

FLIGHT TIME 10Z.00 ARRIVAL 0ATE MAR 16 1966

0Z$TANCE 289,837

L0L 71.64 VL 27,996 GAL -6.83 A?L 86.36 MCA 133,1D SMA 130.56 ECC .17500 INE 3.6449 V] 30,219
LOP 204.80 VP 37,962 GAP ,-1.62 A?P 92.49 TAL Z]5.99 TAP 349.09 R¢4 107.71 APO 153,41 v2 35.089

GP -4,63 ?AL 135,3] TAP 65,6Z ITS ,54 ZAE 165,95 ETE '306.25 ?AC 56,59 ETE 158,02 CLP -65.54

DLJ |.98 RAL 288,63 RID 6567.B VEL J_.836 PTH 2.JO VMP 3,J51 DPJ -22,37 RIP 3Z4.04 ECC 1,3080
L*[ TIME IN] LAT IN] LOnG |NJ Rt ASC IN] AZMTH ]NJ TIME PO C$T TIN IN] 2 LAT IN] Z LONG

2260.07 -20.65 44.38 149.32 I09,BZ 2 8 59 1660.1 -17.76 36.90

4781.34 |?.6Z Z05.60 148,43 67.47 15 16 24 4181.3 14,42 198.39

1994.73 -21.67 24.46 148.91 ]lI.]l 3 26 50 1394,? -18.61 17.00

4521.92 18.63 J86.07 147.96 66.19 16 34 30 3921.9 15.23 l?8.9l

1774.50 -24._J 6.48 147.65 JI4,?O 4 33 31 |]74.5 -20.88 359.I2

4314,9I 21,31 I66,99 |46,6I 62,62 ]7 37 ]1 3714,9 17.48 161,96

OZrrER_NT[AL CORRECTIONS MIO-COURSE _XECUTION aCCURACY

TDE -.0269 TRA -.4134 TC3 .Oil? 8AU ,0789 SG? 549.l SGR 327.5 5G3 717.3

ROE -.1360 RRA -.0167 R¢3 -.3150 FAU .|7576 RRT .0877 RRF ,5016 RTF .2932
roe 2,5??9 FRA-2,IO?I rc3-8,1297 OSP 531 SGP 639.3 223 ,4633 RJ3 .3156

8oE .1387 BRA .4137 8C3 ,3|52 FSP -_249 5G1 550.2 5G_ 325.5 THA 4.61

LAUNCH 0ATE OEC 4 1965 FLIGHT TIME 104.00

NE_LZO_ENTRIC C_ZC 01STANCE 296.262

RL I47,44 LAL .00 LOt. 71.64 VL 28.006 GAL -6.78 AZL 86.32 MCA 136.32 5MA

RP JO_.04 L_P Z,54 LOP 20B.OJ VP 37,957 GAP -l,J4 AZP 92.66 TAL 2i5,96 TAP
RC 79,446 GL 24,44 GP -5,06 ZAL |35,10 ZAP 7|,I0 (T5 ,05 ZAE 167,72 ETE

PLANETOCENTRIC CONIC

C3 1g.578 VHL 4._10 0LA Z.3I RAL 268,66 R_O 6_6?.8 VEL 11.830 PTH 2.J0 VHP
LNCH AZMTH LNCH TIME L-| TIME INJ LAT |NJ LONG INJ RT A$C INJ AZMTH ]NJ TIME

90.00 I 28 57 2268.70 -20.84 44,94 149,_2 109.6I 2 6 46

90.00 J4 I 19 4769.24 |7.30 204.86 I48.29 67.23 15 20 48

JO0.O0 2 51 22 2002.85 -2].87 _4.98 |48.91 110,90 3 24 45
JOO°OO 15 Zl 34 45JD.32 I8,31 I85.36 J47.#3 65,95 J6 36 45

110.OO 4 2 6 178].50 -24,6| 6,93 147,66 114.51 4 31 47

lIO.O0 1£ 27 21 4304.43 20.96 |68,36 J46.45 62.38 l? 39 5

OIFFERENTIAL CORRECTIONS MI0-COURSE EXECUTION ACCURACY

TOE .0282 TRA -.4621 TC3 -.1619 BAU .0906 SGT 631.6 SGR 323.8 SG3 764.9

ROE -.1|85 RRA -.0_05 RC3 -.3266 FAU .18625 RRT ,2A53 RRF ,5607 RTF ,5380

FOE 2.7721 FRA-2.2318 FC3-8,6792 BSP 848 SGB 709,7 R23 ,3976 R]3 ,5718

BDE ,I2|B BRA ,4626 BE3 .3646 FSP -241J SGI 638,1 SG2 3J0,7 THA 9.42

O281T _ETERMINATIC_ ACCURACY

ST ]68.2 SR IBO,5 5S 958.7
CRT .2475 CRS .9563 CST -.026B

LSA 974,2 MSA 1?5.J SSA 17,7

ELI 195.5 [L_ 150.4 ALF 52.97

ARRIVAL CATE NAR 18 1966

J30.62 ECC .J?401 INC 3.676J Vl 30,219

352.26 RCA J07,90 APO 153,35 V2 35,076
291.21 ?AC 54,63 ETC 156.89 CLP "7|.07

3.051 0PA -23.44 RAP 521.85 £CC 1.3058
PO CST ?IN ]NJ 2 LAT IN] 2 LONG

]668,7 -17.98 37,43

4169.2 14.07 197,67
I402.8 -]8.83 I?.50

3910.3 34.90 J78.22

11BI.5 -21,I0 359,55

3704.4 17,12 161,36

ORBIT 0ETERMINATION ACCURACY

ST 188.3 SR 157.9 SS I001.J

CRT -.1466 CR$ .9523 CST -.4242

LSA I015.5 MSA ]76._ 5SA 16,T

ELI 192,4 EL2 J52.9 ALr 160,19

LAUNCH 0ATE 0EC 4 ]965 FLISNT TIME J06.00 ARR|VAL D4T[ M4R 20 1966

_ELIOCENTIIC CONIC

RL ]47.44 LAL ,OO

RP ]08.05 LAP 2.41

RC BI.?I9 GL 24.79

PLANETOCENTRIC CONIC

C3 ]B.444 VNL 4.295

LNCN 47NTH LNCH TIME
90.00 I 26 40

90.00 ]4 4 32

100.00 2 49 15
iO0,00 15 24 38

1]0,00 4 0 22

110,O0 16 30 0

OIFFERENTIAL CORRECTIONS

roe .0898 IRA -.5157 rE3 -.3515 BAU .1202

ROE -.IO0? RRA -.0259 RC3 -.3380 FAU .19498

rOE 2.9316 FRA-2.3275 FC3-9,1525 BSP 1407

B0E .1349 BRA .516_ BE3 ,4876 FSP -2560

OISTANC[ 302,663

LOL 71,64 VL 2B,DJO GAL -6,72 JZL 86,29 MCA 139,53 SMA 130,65 ECC .17316 INC 3,7111 VJ 30.?J9

LOP 211,23 VP 37,946 GJP -,69 A?P 92,62 TAL 215,83 TAP 355,35 RCA 10_,05 *PO" 153.28 v2 35.063

GP -5.52 ?AL 134.79 ZAP 76.64 ITS 359.5I ZAE 168.41ETE 272.]9 ?AC 52.64 ETC 155,59 CLP -76.58

OL4 2.69 RAL 288.78 RA0 6567.7 VEL 11,825 PTH 2.09 VHP 2.977 GPA -24.54 RkP 319,_2 ECC 1,3035

L-I TIME IN] LAT JNJ LONG |NJ RT ASC |NJ A_MTH [NJ TIME PO C$T TIN IN] 2 LAT IN] _ LONG

2278.52 -Z1,07 45,57 I49,42 ]0.9,37 Z 4 3s ]67_ =_]8.z_ 38.0_
4756,01 16.95 204.04 I48.23 66.98 15 23 48 4156,0 13.69 196,85

2012,1I -22.09 25,58 149.02 JIO.66 3 22 47 1412.! -I9.08 Jg,08

4497.6_ J7,95 184.58 147,77 65.69 16 39 35 3897,7 14._2 I77.47

1789.5Z -24.84 7.44 I47.78 114.28 4 30 ]2 I189.5 -21.35 .03

4293.0| _0.62 167,67 146.38 62,1] 17 4] 33 3693.0 ]6.73 ]60.7]

MI0-EOUR$E EXECUTION ACCURAC_ ORBIT _ETERNINATJON ACCURACY
SG7 761.5 SGR 321._ $G3 804.8 ST 239,0 SR 135.O $$ J036.J

RRT .3821RRF .6198 RTF .7025 CRT -,4352 CRS ,9464 CST -,6B92
SGB 826.5 223 .3290 R13 ,7279 LSA 1057.1 MSA 176.5 SS4 15.7

SG] 773.0 SG2 292.6 THA 10.72 ELI 24_.3 EL2 II?,0 ALF 162.09

LAUNCH DATE DE( 4 J965 FLIGHT TIM£ J08.00 ARRIVAL _4TE N_R 2_ 1966

HELIOCENTRIC CONIC 0IST_NCE 309.036

RL 147,44 LAL .O0 LOL 7Z°64 VL 28,0OB GAL -6.66 _ZL 66.25 HCA 142.74 $M_

RP 108,]2 LIP 2,_7 LOP 2J4,44 VP 37,935 G_P -,25 _?P 92,99 TAL 215,_9 TAP

RC 84,008 GL 25,17 GP -6,01 ?AL 134,38 ZiP 82,18 ITS 358,90 ?_E 167,73 ETE

PLANETOCENTRIC CONIC

C3 18.313 VNL 4.279 OLA 3.10 RAL _88.98 RAO 6567,7 VEL 11.81_ PTH 2.09 VHP

LNCH AZMTH LNCH TIN_ L-I TIME IN] LAT
90.00 J 24 22 2289.79 -21,32

90.00 14 8 E7 4741.40 16.56

]O0.O0 2 47 J0 _022.75 -22.35

JO0.O0 I5 28 21 4483.67 I7.56

JJO.OO 3 58 43 J798.73 -25.09

I10.O0 16 33 |6 4280.43 20.22

OIFFERENTIAL CORRECTIONS

T0E .1562 TRA -.5738 TC3 -.5558 BAU ,1605

ROE -.082_ RRA -.0266 RC3 -.3480 FAU .20086 RRT ,_9_| RRF

tO[ 3.0647 FR_-2,375I FC3-9.4956 BSP 2067 SC_ 981.9 R23

BOE .1766 BRA ,5744 BE3 .6_55 FSP -2658 SGI 942,9 SG2

130.64 ECC ,I7245 INC 3.75|! VI 30._Jg

358.33 RCA 108.I1APO I53.I? V2 35.050

252.85 _AC 50,6_ ETC J54,J5 CLP -8Z.13

2.9_8 DPA -25.64 RAP 317,]8 ECC ],3014

_NJ LONG ZNJ R7 AS( INJ A?M?H INJ T_ME PO CST TIN ]NJ _ LAT ]NJ _ LONG

46.30 149.62 109.09 2 2 32 1659.8 -18.52 38.75

_03,|5 I48,25 66,70 15 27 28 414].4 ]3._? 196,02

26.27 |49.22 110.39 3 20 52 1422.7 -]9.37 18.74

183,73 |4?,79 65,4J J6 43 4 3853,? J4,10 ]76.65
8.04 J48.00 JJ4,0J 4 25 42 IJ98.$ -21.64 .59

166.9J ]46.40 61.83 J7 44 36 3680.4 16.30 159,99

MIO-COURSE EXECUTION ACCURAC_ ORBIT O£TERNINATION ACCURACY

sGr 928._ SGR 319,6 SG3 833,3 sr 31J.8 S# 111.3 SS J067.8

,6750 RTF .80_2 CRT -.5906 ORS .9383 C$T -,8224

• 2789 213 .8J74 LSA JJ03.$ NSA ]?6.8 $SA J4,7

274.0 THA 10.5| ELI 319.2 EL2 P?.7 ALr ]67.1]

]620



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 2 1965-66)

LAUNCH OAT[ DEC A 1963 FLIGHT TIN{ lID.DO ARRIVAL DATE MAR 24 1966

HELIOCENTRIC CONIC DISTANCE 315.391

RL |47.44 LAL .00 LOL 7J.64 VL 28.OD3 GAL -6.38 AZL B6.ZD MCA J45.95 SMA 130.60 ECC .J7J86 INC 3.7973 V! 3D.2]9

RP IOl,]6 LAP Z,|3 LOP Z]7,64 VP 37,919 GAP ,18 AZP 93,15 TAL 215,26 TAP. ],2! RCA 10B,16 APO 153,05 vz 35,036

RC 86.309 GL ZS.59 GP -6.S3 ZAL 133.88 ZAP 87.63 ITS 3§B,Z3 ZA[ 16S.8§ [T[ Z37,21 ZAC 48.86 [TG |5Z.57 CLP -87.6Z

PLANETOCENTRIC CONIC

C3 18,|89 VHL A,Z63 DLA 3,57 RAL 289,26 RAD 6567,7 VEL ||,BI4 PTH 2,09 VHP 2,903_PA -Z6,75 RAP 3|A,9D [CC 1,2993

LNCH AZNTH LNCM TIME L-I TIME IN] LAT IN] LONG IN] RT ASC iN] AZNTH IN] TEN[ PO CST TIM |NJ 2 LAT |NJ Z LONG

90.00 I 21 59 2302,83 -21,61 47,15 149,93 108,76 Z 0 22 1702,8 -IB,85 39,56

90.00 14 13 5 4725,15 16,12 202,16 148,36 66,40 J3 31 50 4125,Z 12,80 195,06

lOO,OO Z 45 O 2033,07 -22,64 27,07 149,53 ]10,06 3 18 55 1435,J -19,70 I9,5D

lO0.O0 J3 32 46 4488,14 17,IZ 192,79 147,89 65,11 |6 47 J4 3868,1 13,62 175,75

lID,DO 3 57 A 1809,49 -25,39 8,73 IAS,3Z 113,70 4 27 IA 1209,5 -21,97 ],25

llO,OO ]8 37 ]O 4266,49 ]9,77 166,08 146,49 6],53 17 48 17 3666,5 15,BJ ]59.20

DIFFERENTIAL CC_RECTION5 MID-COURSE EXECUTION ACCURACY ORBIT _[TERNINA TION ACCURACY

TOE ,2270 TRA -,63Al TC3 -.7689 BAU ,2062 SGT I|I8,8 SGR 319,3 SG3 85J,I 5T 398.g $R 87,4 $S |090.8

ROE "LD64J RRA -.0290 RE3 -.3576 FAU .20427 RRT .5794 RRF .728I RTF .B596 CRT -.66ZB CRS .9Z36 CST -.gg99

FOE 3,1507 FRA-2.388I FC3-9.7232 8$P Z774 SGB l|63.5 R23 .2480 R|3 .870| LSA ]ISI.Z MSA ]76.2 SSA 13.6

BOG .23fl9 BRA .6348 BC3 ,8480 FSP -2738 5GI 1134.9 SGZ 256,6 THA 9.90 ELl 403.] EL2 64.8 ALr |71.51

LAUNCH DATE DEC 4 1963 FLIGHT TIH£ J|Z,O0 ARRIVAL CAT[ MAR Z6 1966

H{LIOCENTRIC CONIC DISTANCE 32].699

RL 147.44 LAL ,OO LOL 71.64 VL 27.993 GAL -6.50 AZL 88.J3 HCA 1Ag. Jfl SMA 130.53 [CC .17136 /NC 3.85|4 VJ 30.2J9

RP 108,20 LAP 1,97 LOP 220,85 VP 37,899 GAP ,59 AZP 93,3| TAL 214,84 TAp 3,99 RCA 108,J6 APO 152,9D VZ 3_,D23

RC 99.623 GL 26.07 GP -7./8 7AL I33,27 ZAP 92.94 ET$ 357.48 ZAE 163.22 ETE Z26.J6 ZAC 47.22 ETC 150.87 CLP -92.96

PLANETC_ENTRIC CONIC

C3 18,072 VHL 4,25J DLA 4,Jl RAL 289,62 RAO 8567,7 VEL JI,809 PTH 2,09 VHP 2,900 0PA -27,86 RAP 312_75 ECC |,_974

LNCH ATNTH LNCH TIME L-I TIME IN] LAT IN] LONG IN] RT ASC IN] ATMTH IN] TIM_ PO CST TIN IN] 2 LAT IN] _ LONG

90.00 I 19 24 2318,I0 -21,94 48,I5 150,34 108,37 | 58 2 |718.1 -19.23 40.52

90,00 14 18 33 4706,9I |3,62 20],05 148,53 66,08 15 37 0 4106.9 12,26 193,99

100,00 Z A2 40 2049,52 -22,97 28,0I 149,9fl 109,67 3 16 49 1449,5 -20.08 20,4!

IOO,O0 13 37 58 4450,72 16.82 181,74 J48,07 64,79 16 52 8 3850.7 |3,08 174,73

liD.DO 3 55 |9 1822,lj -25,73 9,55 I49,76 1|3,32 4 25 41 1222.1 -22.35 2.03

110,OO 18 4| 47 4250,88 I9,26 J65,16 J48,66 61,20 17 52 39 3650,9 J5.27 158.3J

DIFFERENTIAL CORRECTIONS NIO-COIJRSE EXECUTION ACCURACY ORBIT GETERMINA TION ACCURACY

TOE .30l_ TRA -.6956 TC3 ".9870 BAU .2543 $GT I323.9 5GR 3J9.9 5G3 853.6 5T 49§.Z SR 62.7 55 Jill.4

ROE -.04flO RRA -.0306 RC3 -,3662 FAU .20437 RRT .8506 RRF .7767 RTF .8944 CRT -.67A4 CR5 .8936 CST -.9252

FOE 3,209! FRA-E,3A97 FC3-9,7903 BSP 3505 5GB 1362,0 R23 .2304 RI3 ,9015 LSA 1205,5 HSA 175,8 SSA 12,4

BOG ,3048 8RA ,6962 BC3 1,0527 FSP -2758 5GJ I340,7 SG2 239,9 THA 9,23 ELI 497.1 ELI 46,] ALF ]75.08

LAUNCH 0ATE 0EC 4 1965

HELIOCENTRIC CONIC

RL 147,44 LAL .DO

RP lOB,Z4 LAP J.B2

RC 90.946 GL 26.62

PLAN_TOC[NTRIC CONIC

C3 17.973 VHL 4.239

LNCH ATHTH LNCH TIME L-I T!ME IN] LAT

gO,DO I 16 26 2338.2_ -22.32

90.00 14 24 56 4686.19 15.05

lO0,OO 2 40 O 2066,71 -23,36

JO0.O0 15 44 3 4430,97 16,04

110,OO 3 53 21 1937.17 -26,14

liD,DO 16 A7 12 4233,27 18,58

OIFFERENTIAL CORRECTIONS

TOE .3788 TRA -,7589 TC3-1,2054 BAU .3034

ROE -,O2_J RRA -,0324 RC3 -.3757 FAU ,20223

FOE 5,2245 FRA-2,2840 FC3-9,7408 BSP 4254

B0E .3797 BRA ,7576 BC3 1.2626 FSP -2760

LAUNCH GATE DEC A ]965

FLIGHT TIME llA,OO ARRIVAL _AT[ NAR 28 1966

DISTANC[ 327.99I

LOL 71.64 VL 27.979 GAL -6.4| AZL 86,08 HCA |52.36 SMA |]D.44 ECC .J7096 [NC 3,9177 Vl 3D.219

LOP 224,0_ VP 37,877 GAP _98 AZP 93,47 TAL Z14,34 TAP 6,69 RCA 108.14 AFO 152,73 VZ 35,010

GP -7.87 ZAL J32.56ZAP 98.04 [TS 356.64 ZA[ 160.21 [TE ZIB.72 ZAC 45.8_ ETC ]49.08 CLP -gB,ll

DLA 4,73 RAL 290,05 RAO 6567,7 VEL 11,905 PTH 2,09 VHP 2,917 CPA -28,99 RAP 3lO.$O [CC l,Z95B

IN] LONG IN] RT ASC IN] AZMTH IN] TIH£ PO C5T TIM IN] 2 LAT IN] 2 LONG

49.34 150.86 107.89 I 55 22 1736.3 -]9.67 4].67

199,80 148,81 65,73 15 43 2 4086.2 11,64 ]9_.78

29,|4 150,49 109,20 3 14 27 1466,7 -20,53 21,49

190,56 148,33 64,43 J6 37 54 383J,0 ]Z,47 173,59

]0.54 !49.31 I!2.86 4 23 58 1237,2 -22.81 2.96

164.12 146.90 60.84 17 57 45 3633.3 14.65 157.32

MID-COURSE EXECUTION ACCURACY OR6IT DETERMINATION ACCURACY

5GT 1536,4 SGR 323,4 SG3 850,J ST 598.2 SR 37,9 SS IJ2_.T

RRT ,7109 RRF ,8228 RTF ,9164 CRT -,5809 CRS .7954 CST -.9457

SGB 1570,0 R23 ,2233 RI3 .9216 LSA 1262,4 MSA 174,7 55A ]1,2

SGI I55_.9 SG2 22A,9 THA 8.6g ELI 598.6 EL2 30.8 ALF 177.89

FLIGHT TIM£ 116.00 ARRIVAL GATE MAR 30 ]966

HELIOCENTRIC CONIC OI$TANCE 334,257

RL ]_7,4A LAL ,OO LOL 7/,84 VL 27,962 GAL -6,30 AZL

RP - 108.29 LAP 1.65 LOP 227._5 VP 37.832 GAP 1.35 AZP

86.00 HCA 155.56 SMA 130.31 ECC .17063 INC 3,9992 Vl 3D.2J9

93.64 TAL 213.75 TAP 9.31 RCA 108.08 APO 152.55 V2 34.996

Rc 93.279 GL _7._7 GP
PI.ANETO(ENTRIC CONIC

(3 lT,90iVHL 4.23! DL_

-8,72 ZAL 131,73 ?AP J02,88 ET.S 35_,67 ZA£ 1_7,0_ ErE 213,80 ZAC 44.79 ETC ]47.J9 CLP-103.03

5,46 RAL 290,5_ RAO 6567,7 VEL IJ,802 PTH 2,09 VHP 2,952 DPA -30,19 RAP 309.lj ECC 1.2946

LNCH ATHTH LNCH TINE L-I TINE |NJ LAT

90,bO I 12 S3 235_.26 -E2.78
90.0o 14 32 26 4_8_,30 14.37

1J00:00 _ 3_ 4 e _0_:_$ -_3.8 z

IO0.O0 15 51 |2 4408,2| 15.37

J1o.oo 3 _0_57 I_5_,_D -26.61
]IO:,OO 16 33 32 4213,05 !8,00

DIFFERENTIAL CORRECTIONS

TO_' _,4_02 _RA -,SIVA fC3-1,4179 BAU .3517

ROE -.0037 RRA -,0340 RC3 -,3860 FAU ,19710

_DE 3,2244 FRA-2.I749 FC3-9,5323 BSP 498"_

e0E ,4603 eRA ,8J71B C3 1.4695 FSP -2705

IN] LONG IN] RT ASC IN] kZHTH IN] TIME PO CST TIM IN] 2 LAT IN] 2 LONG

_0,79 151,52 J07,30 I 52 II 1758.] -20.19 43.07

198,37 149,J_ 65,34 15 50 9 4062,3 10.93 191._9

30,52 15i,i5 |08.6J 3 Jl 36 1487,6 -21,06 22,81

|79,20 148.68 64,04 17 4 40 3808,2 ]1,75 172,28

il.75 l_O,00 112,29 A 21 53 ]25_:5 -23,36 4.10

J62,94 !47,23 60,AA J8 3 45 36J3,J J3,93 156,20

HIO-COUR$[ EXECUTION ACCURACY ORBIT 0£T£RMINATION ACCURACY

8G7 1749,? SCR 329,9 SG] 832.7 ST 707,6 SR 17.7 SS 113e._

RRT .762] RRF .8646 RTF .9302 CRT ,144_ CRS .0947 CST -.9582

SG_ J780,6 R23 ._241 RJ_ .9342 LSA 1329,1 NSA 173.9 SSA 9,9

SGI J768.0 SG2 211,4 THA B,30 ELI ?07,7 EL2 J7.5 ALF ._J
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL 2, 1965-66

L4UNCH 04T£ 0EC 4 I965

NELIOC[NTRIC CONIC

RL ]47.44 LAL .00

RP ]08.33 LAP 1.49

RC 95.62I GL 28.05

PL4NETOCENTRIC CONIC

C3 17,872 VHL 4.Z26

LNCH A_MTH LNCH TIME

90.00 l 8 23

90.00 I4 4J 21

100.00 2 32 44

100.00 15 39 aj

II0,00 3 4? 53

]J0,OO J7 l 2

FLIGHT TIME IIB,O0 ARRIVAL DaTE aPR | ]966

DISTANCE 340.498

LOL 71.64 VL 27.942 GAL -6.19 AZL 85.90 HCA 158.76 SMA 130.J7 ECC .17059 INC 4.1035 Vl 30.219

LOP 230,44 YP 37,625 GAP ].72 AZP 93,63 TAL 2|3,I0 TAP 11,85 RCA 107,99 APO J52,35 v2 34,983

GP -9,78 ZAL |30,77 ZAP 107,41 ETS 354,51 ZAE |53,86 ETE 210,64 ZAC 44,12 ETC I45,20 CLP-IOT,6B

0LA 6.34 RAL ZgI.|O RA0 6567.7 VEL lI.80J PTH 2.09 VMP 3,006 0PA -51.54 RAP 307.75 ECC 1.294]

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO C$T TIM INJ 2 LAT INJ 2 LONG

Z385.64 -2].32 52.62 152.35 106.54 I 48 8 J?85,6 -20,83 44.93

4634.18 13.57 196.70 149.61 64.91 15 58 35 4034.2 I0.O7 189.T6

2113.55 -24.37 3Z.25 151.97 J07.86 3 7 58 1flJ5.6 -21.70 24.47

4581.49 |4.36 177.63 149,11 63.60 I7 12 43 3781.5 |0.90 I70.75

1878,39 -27,20 |3.27 150,85 If/,55 4 19 lJ I278,4 -24,02 5/54

4169,42 I7,20 161.58 147,64 60,00 18 |0 51 3589,4 15,09 154.89

0IFFERENT|AL CORRECTIONS

TOE .5457 TRA -.8747 TC3-J.6216 BAU .3991

ROE .0202 RRA -.0365 RE3 -,4008 FAU .19036

FOE 3.I976 FRH-2.0535 FC3-9.2214 8SP 5722

BOE .546J 8RA .8755 BC3 J,6704 FSP -264|

LAUNCH OATE 0EC 4 I965

HELIOCENTRIC CONIC

RL J47,44 LAL ,OO

RP 108,37 LAP 1.3J

RC 97.969 GL 29.03

PL4NETOCENTRIC CONIC

C3 17.917 VHL 4,033

LNCH AZMTH LNCH TIME

90,00 l 2 2I

90.00 14 52 10

IOO.OO 2 2? I6

IO0.O0 16 9 57

110.00 3 43 40

110,OO 17 JO 3

OIFFERENTIAL CORRECTIONS

TOE .6394 TRA -.9310 TC3-1,8083 BAU .4448

ROE .049! RRA -.0400 RC3 -.4217 FAU ,18J53

FDE 3.I715 FRA-J.9064 FC3-8.7710 85P 6436

80£ .6413 8RA .93J8 8C3 1.8569 FSP -2538

MI0-COURSE EXECUTION ACCURACY _qBIT 3ETERMIN4TION ACCUR4CY

SGT |962.0 SGR 343.6 $G3 807,8 ST 822.7 SR 32.8 55 1148,O

RRT .8073 RRF .9028 RTF .9396 CRT .9640 CRS -.92J4 CST -.9667

SG8 1991,9 R23 .2309 R13 .9430 LSA 1402.1 MS4 172.6 SSA 8,6

SGI J981.8 SG2 200,8 THA 8.J3 ELI 823.3 EL2 8.7 ALF 2.20

FLIGHT TIME 120.00 ARRIVAL 0ATE APR 3 ]966

DISTANCE 346.714

LOL 7|.64 VL 27.919 GAL -6.07 AZL 85.76 HCA 161.95 SMA 130,01 ECC .ITOZJ INC 4,2427 VI 30.219

LOP 233.63 VP 37.796 GAP 2.07 AZP 94.03 TAL 212.37 TAP 14.32 RE4 107,88 4PO 152.15 V2 34.970

GP -IJ.JB ZAL I29.63 ZAP Ill,6| ET6 353.05 ZAE I50.65 ETE 208.86 7AC 43.93 ETC 143.06 CLP-II2.05

OLA 7.43 RAL 291.70 RAO 6567.7 VEL 11.803 PTH 2.09 VHP 3.076 DPA -33.14 RAP 306.75 GEE J.2949

L-J TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIN INJ 2 L4T |NJ 2 LONG

2420,94 -23,98 34,99 153.34 103,_2 J 42 42 1820,9 -21,62 47,IZ

4600,06 12.57 _9A.69 150.I6 64.42 16 8 50 4000-I 9.03 187,80

2147,08 -23,06 34,51 I53,00 106,86 3 3 3 1547,1 -22.51 Z6,64

4349.I5 I3.58 175.73 I49,66 63.11 17 22 26 3749ol 9,86 168.91

I908,01 -27,92 15,27 15|,91 110,57 4 I5 28 I308,0 -24,87 7,43

4160.98 I6.23 159.95 148.J5 59.49 18 19 24 3561.0 12.06 153.33

M|0-EOURSE EXECUTION ACCURACY ORBIT 0ETERMINA TION ACCUR4CY

SGT 2169.7 9GR 367.3 SG3 774,5 ST 946,8 SR 69.3 SS 1161.2

RRT ,8453 RRF .9353 RTF .9437 CRT .9795 CRS -.9927 CST -.9726

SG8 2200,6 R23 ,2421R|3 .9489 LSA 1490.0 M54 171.7 S54 7.2

SGI 2192.0 SG2 194.2 TMA 8.2I ELl 949.2 EL2 13.9 ALF 4.10

LAUNCH C4TE 0£C 4 1965

HELIOCENTRIC CONrC

RL 147.44 LAL ,00

RP ]06,4i LAP 1.14

Re 100,323 GL 30,32

PLANETOCENTR|C CON|C

C3 18.097 VHL 4,254

LNCH ATMTH LNCH TIME

90,00 0 53 45

90,00 1_ 5 48

zO0.O0 2 19 24

IO0.OO 16 22 50

i10.00 3 37 28

110,00 17 21 15

FLIGHT TIME 122.00 4RRIV4L 0aTE 4PR 5 1966

01STANCE 352.908

LOL 71.64 VL 27,894 G4L -5.95 A?L 65,56 MCa 165,14 SMA J29.82 ECC .17011 INC 4.4394 VJ 30.219

LOP 236.82 VP 37.765 GaP 2.41 4IF 94,29 TAL_211.57 T4P 16.7I RCA 107.74 4PO 151.91 V2 34.957

GP -13.14 74L 128.28 ZAP |15.4! ET6 351.IJ ?AE 147.37 ETE 208.31 ZAC 44.36 ETC ]40.65 CLP-116,14

0L4 8.65 RAL 292.33 RA0 6567.7 VEL |1.8J0 PTH 2.09 VMP 5.167 0P4 -35.24 R4P 306.19 ECC 1.2978

L-I TIME INJ LkT INJ LONG [NJ RT ASC INJ ATMTH ;NJ TIME PO CST TrN INJ 2 LAT INJ 2 LONG

2466,84 -24.82 38.25 154.65 104,09 | 34 54 1868.8 -22,64 50.26

4556.80 11.29 I92.16 130.87 63.86 J6 21 45 3956.8 7.68 185.34

2192.59 -25.92 37.61 154.32 105,44 2 55 37 1592.6 -23.55 Z9.6Z

4308,29 12.30 173.36 150,35 62.54 17 34 38 3708,3 S.53 166.6J

1948.28 -28,85 10.03 153.29 I09.1S 4 9 57 1348.3 -23.97 io.05

4125.33 14.99 157.94 148.80 58.91 18 30 I 3525.4 10.76 151.39

MI0-COURSE EXECUTION ACCURACY _RSIT CETERHINATION ACCUR4CY

SGT 2373,7 SGR 408,7 SG3 734,8 ST J083.5 SR 118,0 55 1175.8

RRT ,8764 RRF .9610 RTF .9502 CRT .9747 CRS -.9987 C$T -.9773

$G8 2406.6 R23 .2544 R13 .9534 L$A 1fl94.2 MS4 |70.2 594 5.8

SGJ 2400.7 5G2 194.6 THA 8.64 ELI 1089.6 EL2 26.3 ALr 6.06

DIFFERENTIAL C_RECTrONS

TOE ,7455 TRA -.988! TC3-1.9709 BAU ,4894

ROE -.0860 RRA -,0464 RC3 -.4546 FAU .17136

FOE 3.]416 FRA-I.764! FC3-8.I979 8SP 7167

8DE .7504 BRA ,9892 8C3 2.0227 FSP -2429

.4UNCH D4TE 0EC 4 J965

HELIOCENTRIC CONIC

RL 147.44 LAL ,00

RP IO8.44 LAP .96

RC IO2.682 GL 32.I4

PL4NETOCENTRIC CONIC

C3 18,540 VHL 4,306

LNCH 4ZMTH LN(H TIME

90.00 0 40 23

90.00 15 24 1!

I00.00 2 7 8

100_00 16 40 7

I10.00 3 27 39

110.00 17 36 5

0IFFERENTIAL CCRRECTIONS

TOE ,8Bll TRA-I,0463 TC3-2,0839 6AU ,5314

ROE .1399 RRA -.0568 RE3 -.5037 FAU .15850

FOE 3.1409 FRH-I.602? FC3-7,40JI BSP 7835

80E .8921 BRA 1.0479 8C3 2.J439 FSP -2264

FLIGHT TIME |24.00 ARRIV4L 0ATE APR 7 J966

O]STANCE 359.078

LOC 71.64 VL 27.866 GAL -5.8J HZL 85.26 MCA I68.34 SMA 129.65 ECC .17007 INC a.7402 Vl 30.2]9

LOP 240.01 VP 37.733 GAP 2,74 AZP 94.54 TAL 210.71 TAP 19.05 RE4 107,58 4PO 151.67 V2 34,945

GP _16.Ji ZAL 126,38 ZAP |18,68 ET5 348,32 ZAE 143,77 ETE 209,11 ZAC 43,71 ETC 137,69 CLP-IJg,97

OLA i0.82 RAL 292.96 RA0 6567.8 VEL 11,829 PTH 2.09 VHP 3,286 OPA -38.28 R4P 306.18 ECC 1.305]

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ ATMTH |NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2538,95 -25.89 63,11 156,44 101,89 1 22 42 1936,9 -23.99 _4,9_

4496.02 9.50 188.76 J31.84 63,20 16 39 9 3898.0 5,83 182.0]

2259.16 -27.04 42,24 156.15 103.25 2 44 47 1659.2 -24.95 34.0T

4232,86 i0,55 J70,20 J51,29 61,87 ]7 5J 0 3652,9 6.71 J63,52

2007,22 -30,10 22.J7 J55.21 107,02 4 I 6 1407,2 -27,48 13,96

4077,75 J3,30 133.28 149,67 58,22 J8 44 3 347?,? 9,00 J48.82

MIO-COURSE EX_CUT|ON ACCURACY ORBIT 0ETERMIN4TION ACCURAC Y

SGT _569.9 SGR 4?8,3 SG3 684,7 ST 1248,3 SR 168.0 S$ 1202.Z

RRT .8996 RRF .9788 RTF .9533 CRT .9746 CRS -.9992 CST -.9814

SG8 2614.0 R23 .2647 RI3 .9569 LGA 1735.0 M_4 168.8 SSA 4.4

5GJ 2605.9 SG2 205.9 THk 9.56 ELI 1261.7 EL2 4].6 4LF 8.36
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 2, 1965-66J

LAUNCH 0ATE OEC 4 J965 FLIGHT T|N[ I26.00 ARRIVAL OAT[ _PR 9 1966

HELIOCENTRIC CONIC

RL 147,44 LAL .00

RP 108.48 LAP ,77

RC 105.043 GL 30.02

PLANETOCENTRIC CONIC

C3 19.608 VHL 4.428

LNCH AZHTH LNCH TIN[

90.00 0 16 51

90.00 I5 52 B

100.00 ! 45 30

JO0.O0 17 6 10

JJO.O0 ] 10 9

IJ0.00 17 58 O

OIFFERENTIAL CCRRECTION5

TOE 1.O714 TRA-I.|Z|D TC5-Z.JI$] BAU .5750

ROE .ZZ99 RRA -.0774 RC] -.5802 FAU .I422!

F0E 3.1540 FRA-|.4496 FC3-6.2788 BSP 8625

BOE J.0977 BRA 1.|237 BC] ?.J915 FSP -2075

DISTANCE ]65.226

LOL 71,64 VL Z7.836 GAL -5.66 AZL 94.7A HCA J71.52 SNA 129,4Z ECC .17009

LOP ?4].20 VP ]7.700 GAP 3.06 AZP 95.21 TAL 209.79 TAP 21,32 RCA 107.40

GP -21.12 ZAL 174.25 ZAP I21.08 ETS 343.84 ZAE 159.22 £TE 2II.70 ZAC 48,74

INC 5.2636 vl 30.Z19

APO |51.43 vz 34.93Z

[TC 133.73 CLP-123.60

0LA I].B5 RAL 29].5! RAO 6567.8 VEL I1.874 PTH Z.|I VHP 3.466 OPk -43,26 RAP 307.04 ECC ].3227

L-I T|NE INJ LAT |NJ LOnG |NJ RT ASC |NJ A?HTH INJ TIME PO CST TIN INJ 2 LATINJ 2 LONG

2654,90 -27.26 7J,32 J59,24 97.99 1 I 6 Z054.9 -25.87 62,92

4409.51 6.72 IB].66 15].57 62.43 I7 5 37 3809.5 2.97 176.99

2369.99 -28.5I 50.07 159.02 99.58 2 24 59 I769.0 -26.92 41.63

4169.65 7.84 165.50 152.76 61.06 IB _5 40 3569.6 3.92 158.90

2104.1] -31.92 29.I9 158.25 105.20 3 45 15 I504.1 -29.68 20.64

4007.27 |0.74 1|J.4] 151,01 5?.55 I9 4 48 3407.3 6.36 145.07

MI0-COURS[ EXECUTION ACCURACY ORBIT 0?TERMINATION ACCURACY

5GT 2769.5 SGR 602.7 SG3 6|8.9 ST J460.5 SR 299.5 SS 1235.5

RRT .9167 RRIr .989] RTF .9563 CRT .978] CRS -.9992 CST -.gBf14

5GB 2934.3 R23 .2659 RI] .9609 LSA 1929.2 NSk 166.0 SSA 3.1

SGJ 2824.5 $G2 2]6.2 THA 11.36 ELI 1489.6 EL2 60.8 ALF 11.36

LAUNCH OAT[ DEC A 1965 FLIGHT TIME 128.00 ARRIVAL 0ATE APR It 1966

HELIOCENTRIC CONIC DISTANCE ]7|.352

RL 147.A4 LAL .00 LO_ 7].64 VL 2?°804 GAL -5.51 AZL 83.59 HCA

RP 108.52 LAP .59 LOP 246.]8 VP 37.665 GAP ].36 ATP 96,]8" TAL

RC 107.406 GL 40.]8 GP -31.|5 ZAL 120.4! ZAP 121.17 ET$ ]]5.58 ZAE

PLANETOCENTRIC CONIC

C$ 22.7A2 VHL 4.769 OLA 19,]8 RAL 29].81RAO 6567.9 VEL J2.005 PTH 2.|4 VHP ].854 OPA -55.10 RAP 310,03 ECC 1.3743

LNCH AZHTH LNCH TIN[ L-I TIME IN| LAT JNJ LONG IN| RT ASC IN| AZMTH IN| TIME PO CST TIN IN| 2 LAT IN| 2 LONG

90.00 23 20 8 2897.44 -28.31 88,95 164.65 89.24 24 8 26 2297.4 -29.11 80.29

90.00 J6 47 I7 4237.21 1.24 174,06 J56.87 61.7l 17 57 55 3637,2 -2.55 I67.43

]00.00 0 57 29 2596.20 -29.88 66.79 164.65 90.7l I AO 45 J996.2 -29.47 58.01

J00.00 17 56 53 4OI3.68 2.62 156.86 156.ll 60.2| J9 3 27 3413,7 -I.37 I50.34

JLO.O0 2 3! 48 2]01.1I -3].9_ 44.16 I64.45 94.59 3 IO 9 J701.! -32.90 55.06

110.00 IB 38 44 3881.53 6.05 I44.7J 153.98 56.29 19 43 25 3281.5 I.$B I]8.48

0IFF[RENTIAL CORRECTIONS HI0-COUR$E EXECUTION ACCURACY ORBIT 0E TERHINA TION ACCURACY

T0£ |.4494 TRA-I.2152 TC3-1.9|69 BAU .6|66 SGT 2974.9 SGR 927.4 SG] 50].7 ST 1805.0 SR 515.5 SS 1278.2

ROE .427I RRA -.IJ73 RC] -.6622 FAU .11558 RRT .9277 RRF .9939 RTF .9600 CRT .984] CR5 -.9993 CST -,9901

FOE 3.1686 FRA-J.2373 F_5-4.3217 BSP 9369 SGB ]087.8 R2] .2522 RI] ,9667 LSA ?265.4 MSA 160.9 SSA 1.9

BOE J.$IIO BRA 1.7407 BC] 2.02_0 FSP -169J SG! 3075.5 5G2 299.! THA J4.6J ELI J675.J £L2 67.7 ALF 15.74

J74.71 SNA 129.19 ECC .17018 INC 6.4087 Vl 30.?_9

208.82 TAP 23.53 RCA I07.2I APO 151.I8 V2 34.920

|]|.52 ETE 216.93 ZAC 55.76 £TC 127.67 CLP-127.20

LAUNCH 0ATE OEC 4 1965 FLIGHT TIME 130.00 ARRIVAL CATE APR 13 1966

HELIOCENTRIC CONIC 01STANCE ]77.449

RL J47.44 LAL .00 LOL 71.64 VL 27.77| GAL -5.34 AZL 79.02 HCA 177.88 5HA 128.96 ECC .17031 INC10.9762 VI 30.2J9

RP J09,56 LAP .40 LOP Z49.56 VP 37.629 GAP 3.66 AZP |00.97 TAL 207.79 TAP 25,67 RCA 107.00 APO 150.93 VZ 34.909

RC 109,770 GL 53.77 GP -57,30 ?AL 110.92 ZAP 111.61 ET$ 3|6.]1 ?AE 110.89 ETE 221.24 ?AC 75,9J ETC 115.55 CLP-I5].45

PLANETOCENTR]C CONIC

C3 42.603 VHL 6.527 0LA 33.11RAL 293.53 RAO 6568.6 VEL I2.805 PTH _.3] VHP 5.902 0PA -77.99 RAP 314,02 ECC 1.701]

LNCH ATHTH LNCH TINE L-I TIME ]NJ LAT INJ LONG INJ RT A$C |NJ AZMTH ZNJ TINE PO CST TIM INJ 2 LATINJ 2 LONG

72.08 17 45 55 4160.92 -16.98 17_.44 175.63 61.14 I8 55 1_ 3560.8 -20.70 171.37

I07.92 22 19 19 3287.76 -I6.97 115.54 175.62 61.J5 23 1.4 6 2687.8 -20.69 IO6.47

72.08 17 45 53 4160.82 -16.98 178.44 175.63 61.14 18 55 14 3560.8 -Z0.70 171.37

J07.92 22 19 19 3287.76 -16.97 113.54 175.62 61.13 2] 14 6 2687.8 -20,69 IO6.47

JJO.OO 23 36 52 3049.60 -23.77 98.80 179.33 64.67 24 27 42 2449.6 -26.97 9l.JO

110.00 21 27 30 5446.98 -10.42 I2|.95 171.61 57.26 22 24 57 2947.0 -I4.66 I15.31

0IFFERENTIAL CORRECTIONS HID-COURSE EXECUTION ACCURACY ORBIT QETERNINAT]ON ACCURACY

TOE Z.BTJO TRA-I.64J9 TC3-l.0249 BAU .6323 5GT ]_2o0 $GR 1020.7 SG] 216,1 ST 2572.8 SR 843.2 $5 tj59.8

ROE .9589 RRA -.1452 RC3 -.4266 FAU .04844 RRT .9198 RRF .9846 RTF .9714 CRT .989| CR5 -.9984 CST -.9959

FOE 2.3745 FRA -.8025 FC3 -.9844 BSP 10982 SGB 3484.8 R]] .1964 RI] .9801 LSA 2941.9 HSA 143.6 554 1.2

BOE 3,0269 ORA |.6483 BE3 1.110| FSP -828 SGI 346].4 5G2 385.2 THA J5.94 EL1 2704.9 EL2 II8.Z ALF 18.OO

LAUNCH OATE DEC 4 1965 FLIGHT TIN[ I]2.00 ARRIVAL 0ATE APR 15 J966

HELIOCENTRIC CONIC

RL 147.44 LAL .00

RP 108.59 LAP .22

RC 112.133 GL -fl4.24

PLANETOC£NTRIC CONIC

C3 45.241 VHL 6.576

LNCH ATHTH LNCH TIME

24.12 6 6 B

I55.89 J6 28 34

_4.I2 6 6 8

|55.8_ |6 ZB 34

24.|2 6 6 8

155.88 I6 28 34

DISTANCE 383.594

LOL 71.64 VL 27.736 GAL -5.|8 AZL lOJ.J4 HCA 181.12 5MA J28.72 ECC .17064 INC11.1432 VI 30.219

LOP 252.7] VP 37.59] GAP 3.97 ATP 78.96 TAL 206.76 TAP 27.88 RCA I06,76 APO 150.69 V2 34.897

GP 7].5] 7AL lIO.OI ZAP J04,I5 £T5 48.81 ZAE |02.77 ETE J37.51 ZAC 60.I7 ETC 240.38 CLP-I49.59

OLA -68.9| RAL ]41.86 RAO 6568.6 VEL 12.810 PTH 2.34 VHP 9.807 0PA 49.I3 RAP 280.51 £CC 1.7116

L-I TIN[ IN| LAT IN| LONG IN| RT A$C IN| AZNTH IN| TIME PO CST TIN IN| 2 LAT IN| 2 LONG

1957.2] 29,67 66.59 219.16 155,54 6 38 45 1357.2 36.89 62.B8

5498.85 29,68 255.78 219.18 |55.53 IB 0 I] 4898.8 36.90 252.06

J957.25 29.67 66.59 219,16 I55.54 6 38 45 1357,2 36.89 6?.88

5498.85 29.68 255.78 219.18 155.5] |8 0 13 4898.8 36.90 252.06

J957.2] 29.67 66,59 219.J6 I55,54 6 38 45 I357.2 36.89 62.88

5498.85 29.68 255.78 239.18 |55.53 18 0 1] 4896.8 36.90 252.06

N|O-COURSE EXECUTION ACCURACY ORBIT O£T£RNINATION ACCURACY

SGT 3407.2 SGR J438.3 SG] 122.9 ST 2928.3 SR 1001.8 55 926.6

RR? -.9427 RRF -.9903 RTF .9709 CRT -.9889 CR$ .9976 CST -.9969

SGB 3698.4 R23 .15J1 R13 -.9895 L$A 3227.1 NSA 15Z,O SSA ,6

SGJ ]671,5 5¢2 445.2 THA 157,96 ELI 309J.8 £L2 140.9 ALF 161.27

OZFFERENTIAL CORRECTIONS

TOE-].J429 TRA .4114 TC3-1.1104 BAU .?049

ROE !.1115 RRA -,]427 RC3 .50]6 FAU .0250|

F0£-1.2342 FRA .2723 FC3 -.5007 BSP /354|

BOE 3.5235 BRA .5355 BC] |.?19] FSP -459
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL. 2. 1965-66

LAUNCH OATE 0£C 4 196_

HELIOCENTRIC CONIC

RL 14T.44 LAL ,00

RP J08,63 LAP °03

RC 114,493 GL -3.02

PLAN[TOCENTRIC CONIC

C3 11.566 VHL 3.401

LNCH A_NTH LNCH TIHE

90.00 6 14 5

9O,DD JJ 28 J9

100.00 ? IB 42

100.00 13 6 23

llO.O0 ? 5_ 38

JIO._O J4 48 57

FLIGHT TrN£ I34.00 ARRIVAL OAT[ ApR IT |966

DZSTANCE 389.636

LOL 71.64 VL 27,700 GAL -4.99 AZL 90.37 HCA 184.27 SHA J28.47 ECC .17086 IN{ .3744 V| 30.Z|9

LOP 255.9| VP 3?.556 GAP 4.Z4 A?P 89.63 TAL 205.63 TAP 29.90 RCA I06.52 APO 130.4? vz 34.886

GP 34.45 ?AL 1Z9.35 ?AP |26.45 ETS 27.53 ?A£ I31.|6 ETE 146,82 ?AC 37.02 ETC 201.58 CLP-136.09

OLA -22.6| RAL 305.22 RA0 6567.4 VEL |1.53| PTH 2.0| VHP 4,348 DPA 1|,3J RAP 296.79 £CC J.1903

L-] TIHE |NJ LAT INJ LONG |NJ RT _SC ]NJ A2MTH |NJ TIHE PO CST TIM INJ 2 LAT INJ Z LONG

1296.4! 8,Z4 348.45 160.24 J17.I9 6 35 41 696.4 11.87 341.60

3530,9a 28,31 257.13 163,40 90.37 13 0 _ 4930.9 28.07 _as._?

1087,81 6,89 332.39 159.51 /19.16 7 36 50 482,8 IO,73 3?5.70

5214.77 29.85 233.85 165.37 88.29 14 33 18 4614.8 _9,29 225.09

981,43 3,72 322.37 157,55 124.00 B 8 59 381.4 8.16 3t6,O9

4893.90 33.56 209.J5 |65,05 83.09 16 10 51 4293.9 32.24 200.17

DIFFERENTIAL (C_REC ?IONS HI0-COUR_[ EXECUTION ACCURACY ORBIT 3ETERHZNATION ACCURACY

TOE -.2834 TRA -.6607 TC3-4,522! BAU ,7444 SGT 33_8.0 SGR 1130.0 SG3 423.3 ST 606,1 5R IlI.I 55 135.6

ROE .0619 RRA .0324 RC3 1.6510 FAU .09584 RRT -,9485 RRr -.9995 RTF .9499 CRT -.8_14 CRS .9877 CST -,9073

FOE -.J877 FRA -.1715 FC3-7.J737 BSP 110|1 SGB 3524.1 R23 .ZB09 RJ3 -.9593 LSA 626.4 NSA 74,0 SSA IZ.6

BDE .2901 8RA .6615 BC3 4,8144 FSP -1392 SGI 3507.5 SG2 541.3 THA 162.05 ELI 614,0 ELZ 5l.B ALF 170.76

LAUNCH OAT[ OEC 4 1965 FLIGHT TIME 136.00 ARRIVAL DATE ApR 19 1966

HELIOCENTRIC CONIC DISTANCE 395.683

RL 147.44 LAL .O0

RP IO8.66 LAP -.|6

RC 116,852 GL J0.0A

PLANCTO_ENTRIC CONIC

C3 J1,672 VHL 3.416

LNCH A2HTH LNCH TIME

90.00 3 58 49 -7.64

90.00 15 5_ I0 23.47

100.00 5 15 29 -8.52

100,00 14 58 11 24.4_

110.00 6 13 6 -10,84

110.OO 16 17 4 26,96

OIFF£RENTIAL CORRECTIONS

TOE .2089 TRA -.7992 TC3-4.6615 BAU .7464

RO_ -.0447 RRA .0406 RC3 1.0738 FAU .Ill03

FOE .6091 FRA -.2964 FC3-8.2352 BSP 11076

BdE .2136 BRA .8002 BE3 4,78_6 FSP -1626

LOL 7;.64 VL _7.663 GAL -4.80 AZL 88.76 HCA |87,45 SMA J_8,Z| ECC ,17|24 INC 1.2367 VJ 30.119

LOP 259,08 VP 37.519 GAP 4.52 A?P 91.25 TAL E04.46 TAP 31.91 RCA 106.26 APO 150.17 v2 34.875

GP 20,73 ZAL IZT,JJ 2AP 133.95 ETS J8,86 2AE I36,1J ETE 159.63 ZAC 34.67 ETC |82.35 CLP-|37,91

OLA -9.52 RAL 303.79 RAO 6567.4 VEL IJ.535 PTH 2.01 VHP 3.989 0P_ -1,83 RAP 300.24 ECC 1.1921

L-I ?IHE INJ LAT _NJ LONG INJ R7 A$C INJ A2HTH INJ TIME PO CST TIM JNJ 2 LAT JNJ 2 LONG

1793.8J 16.37 156.34 I|7.35 4 28 43 1193.8 -3,9J 9.67

5037.36 _22.09 159.33 73.66 14 36 B 4437.4 21,01 214.?_

1546.47 357.7| 155.86 1i8.76 5 41 16 946.5 -4.62 351.J0

4759,94 201,56 J59.01 72,2J 16 17 3! 4159.9 21,76 193.58

1366,08 342,63 I54,47 122.62 6 35 52 766.1 -6.46 336.27

4513.09 181,60 I58.00 69.14 17 32 17 3913.1 23,75 173.91

HXO-COURSE EXECU7ZON ACCURACY (_qeIT DETERMINATION ACCURACY

SGT 3480.6 SGR 740.8 SG3 496,0 ST 546.0 SR 80.8 SS 360.6

RRT -.9530 RRF -.9970 RTF .949| CRT -.8345 CRS .9664 CST -.7626

SGB 3558.6 R23 .2933 R13 -.9529 LSA 625.B MSA ?07.I 6SA _.3

$G1 3351.8 SG_ 219.9 ?HA J68,49 ELI 550._ EL_ 44,2 4LF 172.91

LAUNCH 0ATE DEC 4 1963 FLIGHT TIME 138.00 ARRIVAL 0ATE APR 21 1966

HELIOCENTRIC CONIC

RL J47.44 LAL .00

RP 108.69 LAP -.35

RC 119.206 GL. 13.12

PLANGTOCENTRIC CONIC

C3 11.949 VHL 3,&ST

LNCH AZMTH LNCH TIME

90,00 3 IB 31

90.00 14 16 2

100.00 4 36 16

ZOO,DO 13 39 18

110.00 5 42 7

110.00 16 31 56

DISTANCE 40J.716

LOL 71.64 VL 27,624 GAL -4.60 AZL S8.I| HCA 190.62 SHA 127.95 ECC .17167 INC 1.8673 vl 30.219

LOP 262,25 VP 37.48! GAP 4.79 A2P 91.66 TAL 203.26 TAP 33,$8 RCA 105.99 APO 149.92 v? 34.665

GP |4,44 ?AL 124.58 2AP 137.92 ETS 14.16 ?AE 136.64 ETE 166.5| 2AC 35.65 ETC 173.21 CLP-140.03

OLA -4.09 RAL 304.26 RAO 6567.5 VEL 1J.547 PTH 2.02 VHP 3,975 DPA -7,85 RAP 302.32 ECC i_1967

L-I TIME INJ LAT |NJ LONG INJ RT A$C _NJ A2HTN INJ TIME PO CST T_M ]NJ 2 LAT INJ 2 LONG

1971.46 -13.02 26.64 157.33 115.37 3 5! 42 1371.5 °9,50 19.74

4669,55 19.65 211.13 1_8.67 69.36 15 37 12 4269.5 16.85 203.73

1715,25 -13.89 7.37 156.90 116.74 fi 6 52 1115.2 -10.19 .53

4601,OO 20.73 J91".01 158.30 67,96 J6 55 59 4001.O J7,_5 J83.65

1515.36 -16.17 350.91 155.60 120,55 6 7 23 915.4 -12,00 344.28

4373.65 23.|1 172.61 157.16 64,08 13 4 50 3773.6 J9,43 165.40

HID-COURSE EXeCUTioN ACCURACf ORBIT CETERH_NATION ACCURACY

SGT 3614.B SGR 5_1.0 SG3 499.2 ST _38.5 SR 77.1 SS 548.7

RRT -.9_16 RRF -.9897 RTF .9484 CRT -,9461 CRS .9869 CST -.9030

SG_ 3666.4 R23 .2772 RI3 -.9503 LSA 985.0 HSA 199.8 SSA 7,9

SG| 366_.6 $G2 167.6 TNA 17|.75 _L| 841.7 EL2 24.9 ALF 123.03

01rrERENTIAL CORRECTIONS

TOE .4337 TRA -.8435 TC3-4.2221 BAU .7647

ROE -,044_ RRA .03J4 RC3 .7862 FAU .I1054

rOE ,9552 FRA -.2761 FC3-B.0089 BSP 11406

80£ .4360 BRA .8441 BC3 4.7871 FSP -1634

LAUNCH DATE 0EC 4 1965 FLIGHT TIME 140.00 ARRIVAL GATE APR 23 1966

HELIOCENTRIC CONIC

RL |47.44 LAL .00

RP 108.72 LAP -.53

RC 121,55T GL 18,02

PLANETOCENTRIC CONIC

C3 |2.091VNL 3.477

LNCN A?HTH LNCH T_N_

90.00 2 59 37

90.00 IA 43 33

100.00 A 20 31

100.00 16 5 20

1|0.O0 _ 27 44

II0.00 17 I4 35

DIFFERENTIAL C_IRR_CTION5

TOE .3723 TRA -.8393 TC3-4.8426 BAU .7896

ROE -.0290 RRA -0_30 RC3 .6408 FAU .10687

rOE 1,I055 FRA -.2282 FC3-7.6519 BSP 11914

BO£ .3732 BRA .8596 BC3 4.8849 FSP -I613

DISTANCE 407.731

LOL 71.64 VL 27,585 GAL -4.39 A?L 87.76 HCA 193.80 SHA 127.69 ECC .17219 INC 2.241J vl 30.ZI9

LOP 265.42 VP 37.443 GAP 5,05 AZP 92.I8 TAL _02.0_ TAP 33._2 RCA 105.70 APO I49.67 v2 34.856

GP I0.93 ?AL |_.3I ZAP J40.79 £T5 I|.35 _A_ 136.|8 _T_ J?0.40 ?AC 37.|3 £TC 169,47 CLP-142.10

OLA ".95 RAL 303.32 RA0 6567o_ VEL /1.553 PTH 2.02 VHP 4.037 OPA -JI.lI RAP 304.04 ECC 1.1990

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ _ZMTH INJ T_ME PO C$7 TIM ]NJ E LAT INJ 2 LONG

207_.50 -15,86 32.62 158.90 113.77 3 34 8 1471.5 -12.51 25.54

4724.48 17,44 EO3,JB 159._ 67.33 I6 3 7 4174.3 14,22 197.96

J810.54 -16.73 I3.0_ 158.49 115.14 4 50 41 1210.5 -13.20 6.00

451_.68 I8.32 185.38 I58.8_ 65,96 I2 _O 50 3910.7 14.91 176.24

1600,09 -19,04 355.B| J$7,_3 118.94 5 54 24 1000.J -15.O3 316,96

4293.69 20.65 167,72 ]52,6_ 62.J3 J8 26 9 3693.9 16,76 160.T6

M|0-COUR$E EXECUTiON ACCURAC_ ORBIT DETERMINATION ACCURACY

SGT 3773,2 SGR 449.B SG3 487.0 ST J039.5 SR 50,B SS 639.0

RRT -.94_5 RRF -.9752 RTF ,9464 CRT -.9667 CRS .9699 CST -,9339

SGB 3799.9 R23 .2592 RJ3 -,9495 LS4 J205,7 HGA J94.Z 5SA B.7

SGI 3797.0 SG_ 149.4 TNA 173,58 ELI 1040,7 [L_ 12.6 ALF 177,79

1624



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL, 2. 1965-66)

LAUNCN O*TE DEC 4 1965 FLIGHT TIME 142.00 ARRI¥AL 0A7E 4PR Z5 1966

HELIOCENTRIC CONIC

RL 147,44 LAL .00

RP 108,75 LAP -.71

RC 123.903 GL 19.81

PLANETOCENTRlC CONIC

C3 12.141 VNL 3,485

LNCN AZMTH LNCH TIME

90.00 Z 48 38

90.00 15 4 56

I00.00 4 10 33

I00,00 16 Z5 42

110.00 5 20 6

110.00 17 32 38

01FFERENTIAL CORRECT/0NS

TOE .6713 TRA -.861| TC3-5.0080 8AU .8160

R0[ -,O]15 RRA .OI60 RC3 .5617 FAU .10885

FD[ 1,1603 FRA -.1759 FC3-7.3337 8SP 12354

B0E .6714 6RA ,861Z BC3 5.0394 FSP -1604

0ISTANC[ 4|3.729

LOL 71.64 VL 27.543 GAL -4.JB AZL 67.54 NCA 196,97 SMA J27.4Z ECC .17Z?8 INC 2.4640 VI 30.219

LO_ Z68.59 VP 37.405 GAP 3.3| AZP 92,36 TAL 200.75 TAP 37.72 RCA 105,40 APO 149,43 VZ 34.646

GP 6.70 ZAL 110.16 ZAP 143.17 ETS 9.52 ZAE 135,47 ETE ITZ.?B Z4C 36.71 [TC 165,80 CkP-144.07

0LA 1.23 RAL 306.62 RA0 6567.5 VEL 11,555 PTH Z.02 VHP 4,1Z7 0PA -J3.O? R4P 305.66 ECC 1,1996

L-| T_ME INJ LAT INJ LONG INJ RT ASC ]NJ AZNTH INJ TIME PO CST TIM INJ Z LAT INJ Z LONG

2140.0B -17.69 36.82 160.64 112.47 3 Z4 16 1540.1 -14.49 Z9.60

4707.68 15.64 201.10 160.23 66.09 16 E3 24 4J07,7 1Z.28 194.04

J875.83 -16.57 I6.99 160.Z4 1|3.85 4 41 49 IZ75,9 -J5,19 9.83

4447.J4 16.5I J81.53 159.8I 64.72 17 39 50 3847.1 12.97 174,52

1638.12 -20.9! 359.26 159.04 117,66 5 47 45 1056,1 -17.04 352.28

4237.63 18.82 164.38 158.57 60.93 18 43 16 3637.6 14.80 157.57

M|D-COURSE [XECUTZON ACCURACY CRSIT _ETERNINA TZON ACCURACY

SOT 3924.9 $GR 392.8 503 412.0 ST 1187.4 SR Z3.6 SS 683.1

RRT -.9239 RRF -,9527 RTF .9492 CRT -.9076 CR5 .852! CST -,9490

$68 3944,5 R23 .I946 R|3 -.9499 LSA J357,0 MSA 188.6 SSA 9.9

SOl 3941.7 $02 I49.7 THA J74,71 ELI JJ87.6 ELZ 9.9 ALF 178.97

LAUNCH 04TE DEC 4 1965 FLIGHT TIME I44.00 ARR/VAL GATE APR 27 J966

HELZ_ENTR|C CONIC DISTANCE 419.716

RL 147.44 LAL .00 LOL 7I'.64 VL 27.505 GAL -3.95 AZL 87,38 HCA 200.J4 SMA 127.J4 ECC .17346 IN( 2.6184 VJ 30.219

RP 108.78 LAP -.90 LOP 271.76 VP 37.367 GAP 3.57 AZP 92.46 TAL 199.44 TAP 39.58 RCA I03.09 APO 149.20 V2 34.$38

RC 126.245 61 21.09 GP 7.18 7AL liB.0? ZAP |45.27 ET$ 8.26 ZAE 134.73 ETE |74.39 ZAC 40.31 ETC 164.23 CLP-145,93

PLANETOCENTR|C CONIC

C3 JE.138 VHL 3.484 OLA 2.95 RAL 308.12 RAO 6567.5 VEL I1.553 PTM 2.02 VMP 4,228 OPA -14.30 RAP 307.28 [CC 1,1998

LNCH ATM7H "LNCH TIME L-I TINiE INJ LAT INJ LONG INJ RT ASC ZNJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 2 4I 50 2193.29 -19.05 40.I4 162.47 11J.36 3 Je 23 1593.3 -15,98 32.81

90.00 15 23 39 4654.35 14.I5 |97.90 I6J.49 65.2J I6 4l I3 4054.3 J0,69 190,93

lO0.O0 4 4 33 I916.48 -19.93 ZO.I3 162.09 112.75 4 36 39 1326.5 -16,68 J2,85

100.00 I6 43 37 4396.39 I5.01 J78.50 J61.07 63.84 I7 56 53 3796.4 JI,3B 171,60

JlO.O0 5 15 57 1703.O0 -22.31 2.00 I60.92 JJ6.60 5 44 20 1103.0 -18.55 3fl4,88

llO.OO 17 48 42 4192.64 17.3! 16J.76 159.79 60.06 18 58 35 5592.6 13.20 155.07

OIFFERENTXAL CORRECTIONS MI0-COUR$E EXECUTION ACCURACY ORBIT 0ETERNINATION ACCURACY

TOE .7P67 TRA -.8067 TC3-5.0499 8AU .8234 $GT 3982.9 $GR 345.6 $63 440.9 ST 1373,6 $R 10.6 55 767.3

ROE -.0007 RRA .0035 RC3 .4959 FAU .09361 RRT -.8900 RRF -,9130 RTF .9421 CRT -.2251 CR$ .1727 CST -.9578

FOE 1,2744 FRA -,0140 FC3-6.6766 85P 12146 5GB 3997.9 R23 .1606 RI3 -,9426 LSA 1561,4 MS4 193.9 SSA J0.2

gOE .1967 6RA .8067 8C3 5,0742 FSP -1374 5GJ 3994.8 502 J57.J THA 175.58 EL1 1373,6 ELI 10.3 ALF J79.90

LAUNCN D4TE 0EC 4 1965 FLIGMT TIME 146.00 ARRIVAL 0ATE APR 29 1966

H[L|OC[NTRIC CONIC

RL 147,44 LAL " .00

RP 108,80 LAP -J.O$

RC 128.581 GL 22.05

PLANETOCENTRIC CONIC

C3 IZ.llJ VHL 3.480

LNCH AZNTH LNCN TIME

90,00 2 37 27

90.00 15 40 58

100,00 4 0 52

100,00 17 0 15

110,00 5 15 50

II0,00 18 3 46

0IFFERENTI4L CORRECTIONS

T0E .8628 TRA -.7901 TC3-5.2568 8AU ,8546

R0E ,OI53 RRA -,0020 RC3 ,4714 FAU .09015

F0E 1.2538 FRA .0301 FC3-6.4446 BSP 12916

B0E .8629 8RA .7901BC3 5.2779 FSP -1389

01STANCE 425.662

LOL 71.64 VL 27.464 GAL -3.71 AZL 87.27 HCA 203.31 SN4 126,67 ECC .17423 INC Z.7322 Vl 30,219

LOP 274.92 VP 37,350 GAP 3.82 AZP 91,31 TAL 196.10 TAP 41.41 RC* 104,77 APO 148,97 VZ 34.630

GP 6.08 ZAL J15.9? ZAP 147.19 ET$ 7.56 742 134.02 ETE 175.59 74C 41.94 ETC 163.30 CLP-|47,69

OLA 4.40 RAL 309.74 RA0 6567.5 VEL !1.554 PTH 2.02 VHP 4,337 0PA -15.09 RAP 308.94 ECC 1.1993

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ ATNTH INJ T|ME PO CST TIN INJ Z LAT INJ Z LONG

2236,01 -20.13 42.97 164.40 110.35 3 14 45 1638.0 -17.18 35.54

4608.67 12.83 195.20 162.94 64.54 16 57 47 4008.7 9,29 |88,10

1966.99 -21.03 22.62 164.03 111.73 4 35 41 1369.O -17,89 15.43

4352.93 13.69 175.95 162.50 63.17 18 12 48 3732,9 g,9B 169.13

1740.58 -23.43 4.34 162.69 115,63 5 42 51 1140.6 -19,79 357,09

4154.10 15,99 159,36 161.20 59.38 19 13 0 3554.1 11.81 152.95

NIO-COUR$E EXECUTION ACCURACY ORBIT 'DE TERMINATION ACCURACY

5GT 4136.1 5GR 329.0 503 426.6 ST 1477.5 $R 27.0 SS 775.2

RRT -,8525 RRF -.8738 RTF .9440 CRT .8775 CRS -.9046 CST -.9623

_08 4149.2 R23 .1295 R13 -,9443 LS4 1658.1NSA 188,0 S$4" 11.3

SGI 4145.6 5G2 171.6 THA 176.11 ELl 1477.7 EL2 13.0 ALF .92

LAUNCH OATE OEC 4 J965 FLIGHT TIME 148.00 ARRIVAL D4TE MAY I 1966

NELIOCENTRIC CONIC

RL 147.44 LAL .O0

RP 108,82 LAP -1.26

RC 130.911 GL 22.80

PLANETC)CENTRIC CONIC

C3 12.073 VNL 3.475

LNCH AZMTH LNCH TIME

90.00 2 34 38

90.00 13 57 44

_00.00 3 58 40

J00_00 17 16 23

110.00 5 13 3

110.00 18 18 28

DIFFERENTIAL CORRECTIONS

TOE .9366 7RA -.75J3 TC3-5,4217 BAU ,8781

ROE ,028_ RRA -,0092 RC3 .4522 FAU .08536

FOE 1.2494 FRA .1022 FC3-6,1230 BSP 13356

BOE ,9370 BRA .7514 BC3 5.4405 FSP -134J

OISTANCE 431.633

LOL 71.64 VL 27.422 GAL -3.47 AZL 87.18 MCA 206.48 SMA

LOP 27_,09 VP 37.292 GAP 6.07 AZP 92,52 TAL 196.73 TAP

GP 5.25 ZAL 113.83 ZAP 148.96 ET$ 6,70 ZAE 133.37 ETE

126.59 ECC .17510 INC 2.8201 VI 30.219

43.21RCA 104.43 APO 148.76 V2 34.822

176.14 ZAC 43.60 ETC 162.77 CLP-149.36

0LA 5.69 RAL 31J.49 RAO 6567.5 VEL IJ.352 PTH 2.02 VHP 4.451 OPA -15.57 RAP 310.64 ECC 1.1987

L-I TIME INJ LAT INJ LONG INJ RT ASC |NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ E LONG

2277.99 -21.06 45.54 166.42 109.38 3 12 36 J678.O -18.22 38.01

4567.36 II,60 J92.76 J64.55 63.99 17 J3 51 3967.4 6.0J I63.94

2006.94 -21.97 25,25 J66.06 110.80 4 32 7 I406.9 -IB.94 17.76

4313.64 12,47 173.67 J64.10 62.61 16 28 17 3713.6 8,71 J66.9J

J774.06 -24,40 6.45 J64.95 114.72 3 42 39 1|74.1 -20.86 359.J0

41J9.29 14.77 |57.60 J62.78 36.82 19 27 7 3519.3 10.54 J51.O6

NI0-COUR$E EXECUT|ON ACCURACY ORBIT DETERMINATION ACCURACY

$GT 4256,0 $GR 318,J $63 408.7 ST 1593.D SR 48.1 56 794.1

RRT -.8066 RRF -.6260 RTF .9434 CRT ,9547 CR5 -.9593 CST -.9660

$GB 4269.9 R23 .J077 RI5 -.9437 LSA 1770.9 MSA I64.8 5SA 12.5

SG| 4265,7 $62 J67,7 THA 176.55 ELI 1593.7 EL2 J4.3 ALF 1.65
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES i VOL. 2. 1965-66

LAUNCH DATE D{C 4 1965 FL|GMT TIN{ |50.00 ARRIVAL CATE WA T 3 1966

H[LZOCENTRIC CONIC 01STANCE 437.570

RL liT.aa LAL .fro LOL 71.64 VL 27,380 GJL -3.21 AZL B?,ll MCA 209.65 SMA IZ$,32 ECC .IT60T

RP J08.85 LAP -].43 LOP 281.25 VP 37.255 GAP 6.32 AZP 97.51 TAL J95.34 TAP 44.98 RCA I04.08

RC ]33.236 GL 23,41 GP 4.60 ZAL 111.63 ZAP 150,61 ETS 6,22 ZAE 132.78 [TE ]76.69 7AC 45,29

PLANETOCENTRIC CONIC

C3 12.O36 VHL 3.469 DLA 6.B9 RAL 313.35 RAD 6567,5 VEL 1|.55] PTH 2,02 VHP 4.568 _PA -15.83

LNCH 47NTH LNCH TIME L-I TIME |NJ LAT IN] LONG IN] RT A_( IN] AZNTH IN] T|NE PO CST TIN

90.00 2 32 32 23]5.26 -21.88 47.96 |68.56 |08.44 ] 1! 28 11J5.3

90.00 16 14 20 4_28.80 J0.44 J90.54 ]66.3| 63.53 I? 29 48 3928.8

100.00 _ 57 3,0 2042.29 -22.80 27.54 _68.21 109.87 4 3] 33 ]442.3

100.00 17 32 23 4277.00 11.32 |71.57 ]63.85 62.15 JB 43 40 367?.0

110.O0 5 13 |? 1805.17 -25.27 8.45 |67,|3 113.82 5 43 2E 1205.2

110.OO 18 33 6 4086.89 J3,62 J35.79 364.50 _8.54 J9 4J J3 3486.9

|NC 2.8902 ql 30.219

APO 148.56 V2 34.BJ6

[TC 162.50 CLP-150.94

01FFERENT|AL C_RECTZONS MI0-COUR$£ £XECUTICN ACCURACY

T0E 1.O]04 TRA -.?OOl TC3-5.574] BAU .8997 $GT 43?0.3 $GR 313.0 SG3 391.1

R0_ .0404 RRA -.0168 RC3 .4390 FAU .08062 RRT -.7558 RRF -.7740 RTF .9424

roe 1.2426 rRA .1779 rc3-S.7990 88P 23727 SGB 4581.5 R23 .09J9 RJ3 -.9426

BOE ].0112 BRA .7003 BC3 5.5914 FSP -1285 SGJ 43?6.7 SG2 204.? THA ]76.89

RAP 312.39 £CC J.J}BJ

IN] Z LATJNJ Z LONG

-19.16 40.33

6.80 I63.75

-19.89 19.95

7,50 164.86

-21.83 .99

9.34 149.31

OR01T _ETERM]NAT_ON ACCURACY

ST 1708.9 SR 6?.9 SS BIZ.I

CRT .9762 CRS -.9674 CST -.9691

LSA ]884.4 M$A 18|.8 SSA 13.5

ELI |710.1EL_ 14.7 ALF 2.22

LAUNCH OAT£ DEC 4 J96_ _FLIGH? ?D4E 252.00 ARRIVAL OAT£ t_Av 5 1966

HELIC_ENTRIC CONIC OISTANC[ 443.491

RL 147.44 LAL .00 LOL 7J.64 VL 2?.338 GAL -2.94 AZL 87.05 HC4 212.81 SMA 126.04 ECC .]77]4

RP ]08.67 LAP -].60 LOP 284.41 VP 37.218 0AP 6.56 ATP 92.48 TAL ]93.91 TAP 46.73 RCA 103.7]

RC 13_.353 GL 23.90 GP 4.09 7AL ]09.38 ZAP 15Z.16 ET$ 5.86 7AE 132.25 ETE ]77.]0 ZAC 47.03

PLANE TO_ENTRIC CONXC

CJ 22.009 VHL J.46_ OL_ 8,0J RAL 31_.3_ #_0 6_67._ VCL IL._0 PT_ Z.O_ V_P _._68 OPA -_._

LNCH AZNTH LNCH TIME L-I TIM( IN] LAT IN] LONG IN] RT A$C ]N] ATNTH IN] TIME PO CST TIN

90.OO 2 31 54 235|.O8 -22.63 50.32 |70.82 107.49 3 |J 5 1751.1

90.00 16 30 59 4492.06 9.32 188.42 J68._2 63.14 17 45 52 3692.1

I00.00 3 37 7 2076.62 -23.57 29.77 170.48 108,93 4 31 43 ]4?6.2

100.00 17 48 27 4242.14 10.20 169.38 167.75 61.75 J8 59 10 3642.1

110.OO 5 14 ]2 1834.98 -26.08 10.39 J69.43 112.93 5 44 47 1235.0

110.00 18 47 31 4056.|_ 12.52 |54,09 J66.38 57,93 19 55 28 5456.2

INC 2.9480 vl 30.219

APO 148.37 v2 34.609

ETC 162.41 CLP-152.44

OIFFERENTIAL C_R[CTION$ M|O-COUR$E EEECUTION ACCURACY

TOE !.0828 TRA -.6407 TC3-_.7191 8AU .9208 SGT 4479.0 $GR 312.6 S_3 374.4

ROE .0516 RRA -.0_A4 RC3 .4299 fAU .07612 RRT o.7032 RRF -.7208 RTF .94]5

rOE 1.2312 FRA .2493 FC3-5.4876 8SP ]4093 SGB 4489.9 R23 .0803 RJ3 -.94|7

8OE J.O_10 BRA .64|| BC3 5.7353 rSP -1234 SG| 4484.4 SG2 222.0 THA 177.18

R_F 3_4.ZO ECC I.I926

INJ 2 LAT IN] Z LONG

-20.02 42.6]

3.64 JSl.67

-20.77 2_.09

6.35 J62.91

-22.74 2.8Z

8.19 147.67

GRB_T 0ETERNINATION ACCuRAC g

ST 1822.7 SR 86.7 SS 827.4

CRT .9652 CRS -.9668 CST -.9717

LSA 1995.5 MSA 178.6 SS4 14.4

ELI 1824.7"EL2 14.B _LF _.68

LAUNCH _ATE DEC 4 J965 FL[GNT TIME ]54.00 4RRIV4L 0ATE NAY T 1966

HELIOCENTRIC CONIC DISTANCE 449,397

RL 147,44 LAL .00 LOL 71.64 VL 27.295 GAL -2.67 AZL 87.00 HCA 215.96 SNA 125.76 |CO .17833 _NC Z.9966 V] 30.#t9

Rp 108.88 LAP -1.76 LOP 287.58 VP 37.|82 GAP 6.80 A_P 92.43 TAL J92.47 TAP 48.44 RC4 ]0).34 APO |46.19 V| 34.804

RC 137.863 GL 24.30 GP 3.67 ZAL 107.06 ZAP 153.63 ETS 5.60 ZAE |3|.78 ET[ 177.41 ZAC 48.81ETC |62.44 CLP-153.67

PLANETOC[NTR|C CONIC

C3 12.00| VHL 3.464 0LA 9.12 RAL 3|7,36 RAD 6567.5 VEL 11.549 PTH 2.02 VHP 4.8]_ DPA -|_.9| RAP 3|6.0_ ECC 1,1925

LNCH ATNTH LNCM TIME L-I TIME |NJ LAT INJ LONG INJ RT ASC INJ ATNTH INJ T|M[ PO CST TIN INJ 2 LAT |NJ Z LONG

90.00 2 3J 30 2386.24 -23.33 52.66 J?_J J06._2 3 JJ J7 1786.2 -20.84 44.87

90.00 16 4? 52 4456._9 8.22 186.39 170.28 £2.81 18 2 9 3856.6 4.51 179.68

100.00 3 57 18 2|09.5| -24.2e 31.98 |72.89 107.98 4 32 28 1509,5 -21.60 Z4.Z|

100.00 IB 4 46 4208.55 9.1J |67.68 |69.80 61.41 19 |4 54 3608.6 5.22 161.O5

110.00 5 J5 42 |664.|8 -26.84 12.32 J71.86 llZ.0! 5 46 46 1264,2 -23.61 4.65

I]O.O0 19 2 5| 4026.65 11.45 152.48 168.40 57.57 20 9 58 3426.6 ?.09 146.10

OIfFERENTIAL CORRECTIONS

TOE J.J3_2 TRA -.3720 TC3-_.$3_3 B_U .94_2

ROE .0622 RRA -.0322 RC3 .4229 FAU .07185

rOE 1.2J72 FRA .3181 FC3-5.|830 _$P 14444

BOE 1.1569 BRA .57_ BC3 _.8666 FSP -1185

_AUNCH DATE DEC 4 1965

NEL|OCENTRIC CONIC

RL 147.44 kAk .00 LOt. 71.64 VL 27.253 GAL

RP 108.90 LAP -1.92 LOP Zg0.74 VP 37.146 GAP

NIO-COURS[ EXECUTION ACCURACY (_BET 0ETERN|NA TION ACCURtCY

RRT -.6504 RRF -.6628 RTF .9406 CRT .9892 CRS -.9632 CST -.9740

SGB 4593.9 R23 .0716 R13 -.9407 LSA 2105.9 NSA 175.2 SSA 15.5

$Gl 4587.6 $G2 239.2 ?HA 177.43 ELI |938.8 EL2 15.3 ALF 3.06

FLIGHT TIME 156.00 _RRIVAL 0ATE NAY 9 1966

OI$T_NCE 455.288

-2.38 AZL 86.96 HCA 219.14 SMA 125.49 ECC .17964

7.05 A_P 92,36 T_L 190.99 TAP 50,14 RCA 102.94

RC 140.164 GL _.60GP 3'32 ZAL 104.67 ZAP I55.02 ETS 5.42 ZA£ 131.36 ETE |77.66 ZAC 50.64

PLANETOCENTRIC CONXC

C3 12.O16 VHL 3,466 0LA |0.19 RAL 319.55 RAO 5567.5 V[L 11.550 PTH 2.02 VHP 4.938 OPA -15.77

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM

90.00 2 _1 36 _I.Z9 -_3.99 _.0_ 175.7_ 10_.51 3 1_ _? 18_1._

90.00 17 5 5 4422.08 7.14 |84.43 172.48 62.53 18 18 47 3822.1

100.00 3 57 59 2142.67 -24.97 34.2l 175.42 |06.99 4 33 42 1542.7

100.00 18 21 22 4175.94 8.04 165.85 172.00 6l.|l 19 30 58 3575.9

IIO.00 5 17 42 1893.23 -27.56 J4.27 174.43 I11.07 5 49 |5 1293.2

i|0.00 19 18 9 3998.14 |0.40 150.93 J70,57 57.2_ 2O 24 47 3398.|

INC 3.0363 Vl 30.219

APO 148.03 V2 34.799

£TC |62,55 CLP-I_5.23

RAP 317.95 £CC J.1978

IN] 2 LAT |NJ 2 LONG

-21.6J _r.t_

3.41 IT7.73

-22.40 26.33

4.13 159.23

-24.45 6.49

6.01 144.39

OR_IT 0ETERNINAT_ON ACCURAC_

ST 2052.6 SR J2J.4 $S 854.7

CRT ,9902 CRS -.957T C$T -.9766

LSA 2220.0 NSA 172.0 5SA 16.J

EL| 2056.1 EL2 16.9 ALF 3.35

OlrrERENrIAL CORRECTIONS M[0-COUR$£ EXECUTION ACCURACY

TDE 1.2304 TRA -,4928 TC3-5.9615 BAU ,9600 SGT 4680.1 $GR 319.7 SG3 343.5

R0E .0722 RRA -.040ZRC3 .4J65 F_U .06766 RRT -._980 RRf -.6J51RTF .9394

FDE 1,2049 FRA .3864 FC3-4,8748 BSP 14736 SGB 469|,0 R23 .0644 R|3 -.9396

BD_ J,Z323 _RA .4944 BC3 5,976J FSP -|132 $GJ 4684.0 $G2 _56.0 THA J77.65
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL 2. 1965-66p

LAUNCH 0ATE 0EC 4 ]965 FLIGHT TIME J58.00 4RRIVAL CAT[ NAY ]] ]966

HELIOCENTRIC CONIC

RL 147.44 LAL o00

Rp 108.9] LAP -2,07

RC 142.456 GL 24.83

PLAN[TOCENTRIC CO#41C

C3 l?.067 VHL 3.47_

LNCH ATNTH LN(H TIME

9O.OO Z 32 5

90,00 J7 12 38

]OO.O0 3 59 4

JOO.OO 18 38 ZO

JlO.O0 5 20 7

]lO.O0 19 33 47

D|FFERENTIAL COqRECT|ON5

TOE 1.3041 TRA -.4077 TC3-6.0615 BAU .9797

ROE .0821 eRA -.0481 RE3 .4J05 FAU ,06390

FOE 1.1875 FRA .4469 FC3-4.5866 BSP 15079

BOE 1.3067 BRA .4105 BE3 6.0754 FSP -1091

01STANCE 46].164

LOL 71.(>4 VL Z7,Z10 GJL "Z.0# 4?L 86.93 ME4 ZZE.3D SNA lES°Zl ECC .!8107 INC 3.0?47 Vl 30,219

LOP Z93.90 VP 37.111 GAP 7.29 &?P 92,Z? TAL 189.50 TAP 51.81 RCA 101,54 4PO 147,B8 vZ 34,795

GP 3,03 ZAL IOZ.ZZ ZAP 156.35 ETS 5.30 ?AE 130.99 ETE J77,85 ZA( 51.5J ETC 16Z,7Z CLP-156.53

0L4 11,23 R4L 3ZI.B] RA0 6567,5 VEL 11.55Z PTH 2,02 VHP 5.066 DFA -15.55 RAP 3]9.89 ECC ].19B5

L-I TIME IN] LAT |NJ k(_4_ IN] RT ASC IN] AZMTH IN] TZME PO CST TIM IN] 2 LAT IN] Z LONG

2456.58 -Z4.61 57.41 178.40 104.47 3 13 1 1856,6 -22.38 49.45

4388.39 6,08 J82.53 174.84 62.29 JB 35 47 3788,4 2.33 175.e6

2176.01 -25.61 36,48 178.10 105,96 4 35 20 1576.0 -23.18 28.53

4!44.19 7.00 164.08 174.34 60.86 19 47 Z4 3544.2 3.06 ]57.50

1922.42 -28.26 16.Z5 177.14 !10.08 5 52 9 1322.4 -25.26 8.36

3970.55 9.38 149.45 172.89 56.98 ZO 39 57 53?0.6 4,97 143.14

MIO-COUR_E EXECUTION ACCURACY _8|T _[ TERMINATIOIql 4CCURA( v

SGT 4777.6 SGR 325.9 SG3 329.6 ST 2164.9 SR 137.9 S$ 864.3

RRT -.5482 RRF -,5661RTF .9389 CRT .9894 CR8 -.9517 CST -.9781

$GB 4788.7 RE3 .0594 R]3 -.939] LSA 2329.0 MSA 168.3 ssA 16.9

SGJ 4781.0 SG2 272.4 THA 177.85 ELl 2169.2 EL2 20,0 Akr 3,61

LAUNCH DATE DEC 4 1965 FLZGNT TZM( 160.00 ARRIVAL _ATE MA_ 13 1966

HELIOCENTRIC CONIC 0ISTAN([ 467.015

RL 147.44 LAL .00 LOL 71.64 VL 27.167 GAL -J.77 AZL 86.89 HCA 225.47 5tAA

RP 108,91 LAP -2.2] LOP 297,06 VP 37.076 GAP 7.54 AZP 92.J8 TAL 187.99 TAP

RC ]44.737 GL 24.98 GP 2.78 ZAL 99.70 TAP 157.62 ET$ 5.24 ?AE 150.67 ETE

PLANI[TOCENTRIC CCNIC

C3 12.143 VHL 3.485 OLA

LNCH AZMTH LNCH TIldE L-I TIME IN] LAT JNJ LONG ZNJ RT A$C IN] A?NTH ZNJ TJNE

90.00 2 32 55 249Z.34 -25.Z0 59.87 ]B|.22 103.37 3 14 27

90.00 17 40 36 4355.47 5.04 180.67 177,35 62,|0 18 53 12

100,00 4 O 31 2209.78 -26.22 38.B0 180.93 104.89 4 37 21

100.00 18 55 40 4113.27 5.97 162.36 J76.84 60,66 20 4 ]4

110.00 5 22 56 195].93 -Z8,93 18.29 180.00 109.05 5 55 27

110.00 19 49 48 3943.87 8.39 |48,0Z 175.36 56,74 20 55 30

DIFFERENTIAL cORRECT|ON8 M|0-COIJRSE EX[CUTZC_ ACCURACY

TOE 1.3793 TRA -.3132 TC3-6.1376 8AU ,9986 SGT 4870.2 8GR 335.0 $G3 3J6.3

ROE .O919 RRA -.0581 RE3 .4037 FAU .06029 RRT -,5003 RRF -,5]89 RTF .9384

FOE 1.1704 FRA .5058 FC3-4.2985 BSP ]5408 $G8 488|.5 RZ3 ,0552 R13 -.9385

BOE 1.3824 8RA .3182 BE3 6.1509 FSP o1050 $GJ 4873,0 $G2 288.2 THA 178.03

124.94 ECC .18265 ZNC 3.1070 v! 30.219

55.45 RCA 102.12 APO 147.75 v2 34.791

178.01 ?AC 54.41ETC 162.93 CLP-|ST,?8

12.25 RAL 324.16 RAD 6567.5 VEL ]1.556 PTH 2.02 VHP 5.199 0PA -15,24 RAP 321.86 ECC 1.199B

PO CST TIN IN] 2 LAT IN] 2 LONG

J892.3 -23.!1 51.82

3755.5 ].26 ]74.02

]609.B -23.92 30.76

3513.3 2.D1 155.80

/351.9 -Z6.06 10.28

3543.9 3.95 1_1.74

ORBIT OETERNINATJON ACCURAC _

ST 2277.0 5R 193.9 5S 872.8

CRT .9872 CRS -.9451 CST -.9798

LSA 2437.8 NSA ]64.8 554 17.6

ELI 2282.0 EL2 ?A.5 ALr 3.82

LAUNCH 04TE 0EC 4 ]965 FLIGHT T|ME 162.00 4RR]V4L D4TE M4Y ]5 |966

HELIOCENTRIC CON|C

RL ]47.44 LAL .08 LOL 71.64 VL

RP ]08.95 LAP -2.35 LOP 300.22 VP

RC 147.008 GL _5.06 GP 2,57 ZAL

PLANETOCENTRIC CONIC

C3 ]2.266 VHL 3.502

LNCH AZMTH LNCH TIME

90.00 2 34 3

90.00 17 58 57

!DO.DO 4 2 18

ZOO.D0 19 13 23

!10.00 5 26 6

]!O.O0 20 6 5

DIFFERENTIAL C(_RRECTIC_IS

TOE 1.4578 TRA -.2086 TC3-6.!852 8AU 1.0163

RDE ,IO|5 RRA -,0641RC3 .3959 rAu .05684

FOE ].1547 FRA .5627 FC3-4,0116 85P 15699

BOE 1,4613 8RA ,2J82 8C3 8.1978 FSP -1009

CISTANCE 472.870

27.124 GAL -1.45 AZL 86.86 HCA 228.63 SMA !_4,66 ECC .18437 JNC 3.1358 v] 30.E18

37.041 GAP 7.79 ATP 92.07 TAL 186.46 TAP 55.08 RC4 J01.68 4PO J47.65 VZ 34.788

97.11 ZAP 158.83 ETS 5.23 ?AE 150.38 ETE 178.!4 zAc 56,36 ETC 163,!6 CLP-158.98

OLA 13.26 RAL 326.61 RAO 6567,5 VEL 11.56! PTH 2.02 VHP 5.334 DPA -14.87 RAP 323.87 ECC 1,_019

L-I TIME IN] LAT IN] LONG IN] RT A$C IN] 4ZNTH IN] TIME PO CgT TIN IN] 2 L4T IN] Z LONG

2328.72 -25.74 6Z.39 !84,18 102.22 3 16 12 1928.7 -23.B0 54.76

4323.33 4.01 !78.87 180.01 61.95 ]9 I] ] 3723.3 .Z3 172.z3

2244.09 -26,80 41.19 I83.9! 103.76 4 39 42 1644.1 -24.64 33,05

4083.21 4.96 !60.69 179.49 60.48 20 ZJ 26 3483.2 .99 154.15

198!.90 -29.58 20.38 185.01 107.97 5 59 B 1381.9 -26.84 12.Z6

3918.!7 7.43 146.65 177.97 56,54 Z! 11 23 3318.2 2.97 140.39

M]O-COURSE EXECUTION ACCURAC_ C_BJT DETERNZNATION ACCURACv

SGT 4957.9 SGR 340.5 $G3 303.7 ST 2390.? SR 169.4 S] 881,2

RRT -.4540 RRF -.4734 RTF .9379 CRT .9837 CRS -.938! C$T -.98J4

SGB 4969.5 R23 .0516 R|3 -.9380 LSA Z548.4 MSA 161.5 SSA 18.3

SGJ 4960.3 $G2 303.2 THA ]78.21 ELl 2396.5 EL? 30.4 ALF 3.99

LAUNCH DATE DEC 4 1965 FLIGHT TIME ]64.00 ARRIVAL DATE MAY 17 1966

HELIOCENTRIC CONIC 0ISTANCE 478.699

RL 147,44 LAL ,OO LOL 71.64 VL 27.081 GAL -1.12 AZL 86.84 HCA 231.79 SNA 124.39 ECC .18674 INC 3,1621 V! 30.719

RP 108.94 LAP -2.48 LOP 303.38 VP 37.009 GAP 8.04 AZP 91,96 TAL ]84.91 TAP 56.70 RCA !01.22 APO 147.56 v2 34.786

RC 149.266 GL 25.06 GP 2.39 ZAL 94.47 ?AP 160.00 ET$ 5.26 ZAE ]30.14 ETE !79.24 ?AC 58.34 ETC 163.41 CLP-160,14

PLANETO(ENTRIC CONIC

C3 12.436 VHL 3.526 0LA 14.24 RAL 329.|3 RAO 6567,_ VEL 11.568 PTH 2.02 VHP 5.475 DPA -14,44 RAP 325.9_ ECC 1.2047

LNCH AZNTH LNCH TIME L-I TINE IN] LAT IN] LONG IN] RT ASC IN] 4ZNTH ZNJ TIME PO C$T TIN IN] 2 LAT IN] 2 LONG

90.00 2 33 ZB 2565.80 -26,25 64.99 187,29 101.0J 5 !8 J4 1965,8 -24.47 56.78

90.00 18 17 41 429Z,12 3.0! 117,12 ]82,83 61,83 19 29 13 3692.! -,78 I70.49

JO0.O0 4 4 24 2279.02 -27.34 43,64 187.03 102,57 4 42 23 1679,0 -25,34 35.41

IO0.DO J9 31 27 4054,14 3,98 ]59,09 J82.29 60,35 20 39 ! 3454,! .01 152.56

II0.DO 5 29 37 2012.36 -_.20 22.53 J86.18 106,83 6 3 9 J4J2.4 -27,60 J4,3J

J10.00 20 22 43 3893,56 6.50 ]45,35 180,73 56.57 ZI 27 36 3293.6 ?.04 J39.11

OIFFERENT[4L C_RECTI_qS N|O-COURSE EXECUTION ACCURAE_ ORBIT DETERMINATION ACCURACY

TDE 1.5388 TRA -,0943 TC3-6.2002 BAU J.0528 5GT 5039,7 SGR 348.1 5G3 291,6 57 2504.1 5R J84.5 SS 888.5

ROE .1JJ2 RRA -.0710 RC3 ,3834 FAU ,05548 RRT -.4092 RRF -.4291 RTF .9375 CRT .9794 CR$ -.9309 CST -.98?9

r06 1.1395 rRA .6173 FC3-3,7228 BSP 15966 5G8 5051.7 R23 ,048] RI3 -.9376 LSA _658.6 NSA ]58.5 $54 J9.8

80[ 1.3428 BRA .J]87 BC3 6.212J FSP -97J 5GJ 5041,7 $G2 317,5 TMA !78.37 ELI 2510.6 EL2 37.J 4LF 4.J3
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES t VOL 2, 1965-66p

LAUNCH 0ATE DEC 4 |965

HELIOCENTRIC CONIC

RL 14T.44 LAL .00 L0L 7|.64 VL

RP ]08,94 LAP -2.6| LOP 306,55 VP

RC ISI.SJ|-GL 24,98 GP 2.23 ?AL

PLANETOCENTRIC CONIC

C3 JZ.660 VHL 3.558

LNCH A?MTH LNCH TIME

90.00 Z 37 10

90.00 I9 36 45

]00.00 4 6 47

iO0.O0 19 49.49

;I0.OO 5 33 29

FLIGHT TIME J66.00 ARRIVAL OATE NAY |9 ;966

0ISTANCE 484,5|2

22.039 GAL -.77 AZL 86.8I HCA 234.95 SNX 124.IZ [CC .J6829 INC 3.|86! vI 30.219

36.976 GAP 8.Z9 a5P 91.83 TAL 183.34 TAP 58.29 RCA ;O0.T5 APO ;47.49 V2 34.285

91.78 ZAP I6I,IZ ETS 5.34 ZJ_ 129.9Z £TE 178.34 ZAC 60.35 £TC J63.62 CLP°I6|.Z5

0LA 15.20 RAL 331.74 RAO 6567.5 VEL I1.578 PTH ?.02 VHP 5.6I? CPA -J3.95 RAP 322.95 £CC J.20Bl

L-I TIME INJ LAT INJ L(_IG INJ RT ASE ]NJ AZNTH |NJ TIME PO CST TIM INJ 2 LATINJ 2 LONG

2605.58 -26.22 62.66 190.54 99.75 3 ZO 3_ 2005.6 -25.10 59.36

4261.96 2.04 175.44 185.80 61.75 19 47 47 3662.0 -1.25 168.8l

2314.57 -27.84 46.16 190.30 |0J.54 4 45 22 17J4.6 -26.00 37.85

A026.20 3.04 I57.55 185.24 60.25 20 56 55 3426.2 -.94 15J.O2

2043.32 -_O.?g 24.75 189.49 105.64 6 7 32 I445.3 -28.34 16.41

;]0.00 20 39 37 3870.ZI 5.62

DIFFERENTIAL CC_RECTIONS

TDE ;.6|95 TRA ,0280 TC5-6.19J5 eAU 1.0498

ROE .;ZJ3 RRA --0292 RE5 .3737 FAU .05039

rOE ;.1216 FRA .6686 FCS-3.i45e eSF I6265

BOE 1.6238 eRA .0845 eC5 6.2027 FSP -958

LAUNCH 0ATE 0EC 4 J965

144.12 183.64 56.25 21 44 7 3270.2 |.I4 137.B9

MI0-COURSE EXECUTION ACCURACY ORBIT DE TERMINATION ACCURACY

SGT 5||9.9 SGR 555.8 $G3 280.2 ST 26|0.9 SR 199.6 SS 89Z.!

RRT -.3670 RRF -.3880 RTF .9373 CRT .9746 CRS -.9258 CST -.984?

SG8 5132,3 RZ3 .0457 R13 -.9574" LSA 276|.8 NSA 155.9 SSA ;9.?

SG! 5121.6 SG2 330.9 THA J78.53 ELI 2618.1 EL2 44.6 ALF 4.26

FLIGHT TIME |68.00 • ARRIVAL GATE NAY ZI J966

HELIOCENTRIC CONIC

RL ;47.A4 LAL .00

RP IO8.94 LAP -2.72

RC J55.T43 GL 24.83

PLANETOCENTRIC CONIC

C3 ;2.945 VHL 3.598

LNCH AZMTH LNCH TIME

90.00 2 39 8

90.00 I8 56 6

IOO.00 4 9 29

100,00 20 8 2T

IJ0.00 5 37 41

llO.OO 20 56 44

DIFFERENTIAL CC_RECTION$

TOE 1.TO50 TRA .|595 TC5-6.|445 8AU 1.0652

ROE .J317 RRA -.0872 RE3 .3598 FAU .04752

FOE J.1060 FRA .116! FC3-5,165I BSP J6525

8oE J.708J eRA .18J? BE3 6.15_0 FSP -902

0ISTANCE 490.507

LOL 71.64 VL 26.996 GAL -.4! AZL 86.79 HCA 23e. J! SMA 123.86 ECC .I905I INC 5.2084 vJ 30._J9

LOP 309.7J VP 36.944 GAP 8.55 AZP 91.70 TAL J81.26 TAP 59.87 RCA |00.26 APO |47o45 V2 34.784

GP 2.10 ZAL 89.05 ?AP 162.21 ET5 5,45 ZAE I29.74 ETE I7e.42 ?AC 62.A0 ETC J63.93 CLP-I62.33

DLA J6.15 RAL 334.4! RAD 6_67.5 VEL 11.590 PTM 2.05 VHP 5.765 OPA -13.41 RAP 530.03 LEE 1.2150

L-I TIME IN; LAT IN; LONG IN; RT A$C IN; AZMTH IN; TIN_ PO CST TIM IN; 2 LAT IN; Z LONG

2642.05 -27.13 70.40 193.93 98.44 3 23 I0 2042.0 -25.68 62.03

4253.03 1.10 J73,82 J88,9! 6I.TO E0 6 59 3655.0 -2.69 J67.;9

2350.7| -28.30 4e.75 J93.72 |00.05 4 48 40 1750.7 -26.62 40.35

3999.60 2.14 |56.09 |88.34 60.18 2I 15 6 3599.6 -I.g4 I49.56

2074.76 -3J.35 27.04 192,96 104.39 6 12 I5 I474.8 -29.05 J8.58

3e48.3J 4.79 |42.96 186,69 56.11 22 e 55 5248.5 .31 136,75

MI0-COURSE EXECUTION ACCURACY OReIT 0ETERNINATION ACCURACY

8GT 5193.6 5GR 363.2 SG5 269.J ST 27J6.4 SR 214.4 SS 895.6

RRT -.3255 RRF -.5463 RTF .9373 CRT .9694 CRS -.9J7] CST -.9855

5GB 5206,3 R23 .0422 RI3 -.9374 LS4 2864.1 MSA ;53.6 SSA ]9.6

9GI 5195.0 SG2 345.3 THA I28.69 EL; 2724.4 £L2 52.5 ALF 4.38

LAUNCH _ATE DEC 4 ;965

HELIOCENTRIC CONIC

RL ;47.44 LAL .00

RP 10_.94 LAP -2.83

RC ;55.962 GL 24,6;

PLANETOCENTRIC CONIC

C3 l}.297 VHL 3.647

LNCH ATNTH LNCH TIME

90.00 2 4I 23

90,00 19 J5 39

]00,00 4 I2 29

100.00 20 27 15

liO.00 5 42 I2

l;O,OO 2; J4 0

FLIGHT TIN£ 170.00 ARRIVAL CATE

CISTANCE 496,084

LOL 71.64 VL 26.954 GAL -,04 A?L 86.77 He4 241.27 SHA J23.59 ECC .;9295 INC 5.229] V; 30.2J9

LOP 5|2,87 VP 36.9|3 GAP 8.82 A2P 91.55 TAL leO,IT TAP 61.44 RCA 99.75 APe 147.44 V2 34,784

GP 1.91ZAL 86,29 ?AP 165.26 ETS 5.60 ?AE 129.58 ETE I78.49 ?AC 64.4? ETC 164.18 CLP-163.38

0LA 17.02 RAL 337.14 RAO 6567.5 VEL ;I.60fl PTH 2.05 VHP 5.9|7 DPA -I2.e3 RAP 532.;2 LEE J.Z]88

L-I TIME INJ LAT INJ LONG [NJ RT A$C INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT]NJ 2 LONG

26_I.;0 -27.49 73.20 J97.46 97.08 3 26 4 208].l -26.22 64.76

4205.59 .22 I72.29 ]92.12 61.68 20 25 A5 3605.6 -3.57 ;65.66

2387.54 -28.7I 51.40 197.27 _8.71 4 52 ;6 178T.3 -27.2J 42.9Z

3974.58 ;.29 I54.7I 191.57 60:15 21 35 29 3374._ -2.69 ]48.;9

2106.60 -31.86 29.38 I96.57 103.89 6 J7 ]9 1506.6 -29;73 20.8;

3828.09 4.02 141.90 189.87 56.03 22 J7 48 3228.1 _.47 ]35.69

NAY 23 1966

CIrr_RENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE ],7608 TR4 .2528 TC5-6.0858 eAU J.0852 SGT 5_45.5 SGR 570.0 SG3 251.2

RCE .J456 RRA -.0923 RE3 .3442 FAU .0445I RRT -.2847 RRF -.3029 RTF .9457

FOE 1,0543 FRA .6787 FC3-2.8976 BSP 17415 SGe 5258.5 R23 .0558 R15 -.9457

BOE ].7666 eRA .Z692 BE3 6.0955 FSP -949 SGI 5246.3 SG2 354.6 THA i7e.84

LAUNCH OATE DEC 4 1965 FLIGHT TIME I72.00 ARRIVAL GATE

HELIOCENTRIC CONIC OISTANCE 501.843

RL |47,44 LAL .00 LOt. 71.64 VL 26.9I! GAL ,35 AZL 86.75 HCA 244,44 9NA J25.33 ECC .J9555 INC 5,24_6

RP 108.94 LAP -2,93 LOP 3J6.04 VP 36.883 GAP 9.09 AZP 91.40 TAL 178.56 TAP 62.99 RCA 99.2! APe 147,45

RE ;58.;68 GL 24.31 GP 1.87 ZAL 85.5| ZAP I64.28 ETS 5,79 ?_E |29.45 ETE JTe,55 _AC 26.59 ETC ;64.43

PLANE TOCENTRIC CONIC

C5 ]5.7_5 VHL 5.?05 _LA 12.88 RAL 559.9_ RAD 6567.5 VEL 1|.624 PTH 2.04 VHP 6.0?6 0PA -|2.20 RAP 354._2

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT A$C INJ A?MTH INJ TIME PO CST TIM INJ 2 LAT

90.00 2 43 _4 2720.67 -27.79 76.06 201.12 95,68 5 29 J5 2J20.7 -26,7J

90.00 19 35 20 4179.82 -.6I 170.86 J95.56 61.69 20 45 0 3579.8 -4.59

J00.00 4 15 47 2424.4| -29.06 54.I0 200.95 97._5 4 56 II ;824.4 -27.74

;00.00 20 46 9 3951,32 .5J 153.44 J94.94 60.IJ 2! 52 ; 3551.3 -3.4_

I10.OO 5 47 4 2138.77 -32.33 31,77 200.3I 101.75 6 22 43 J558._ -30.38

J10.00 21 31 2I 3809.72 3.32 I40.94 195.I8 55.96 22 54 51 3209.7 -1.;7

OIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

T0E ],8754 TRA ,4559 TC3-5.9552 eAU J.094J 5GT 533J.J SGR 577.2 SG3 249,0

ROE .;542 RRA -.101| RC5 .526) FAU .04166 RRT -.2468 RRF -.2677 RTF .9368

FCE 1,0757 FRA .8J36 rc3-2.6279 BsP J694! sGe 5544.5 R23 .0366 RI3 -.936_

BeE 1.eeJ7 eRA .4670 eC3 5.9626 FSP -828 SGJ 5552.0 SG2 565.4 THA 179,00

ORBIT DETERMINAT|ON ACCURACY

ST 2772.6 SR 250.5 SS 864.7

CRT .96?2 CRS -.9J94 CST -,eBB;

LSA 29;0.0 NSA J39.? SSA ;9.8

ELI 2781.5 EL2 58,3 ALF 4.59

MA Y 25 1966

V; 30.?J9

v? 34.785

CLPo;64 ,39

ECC ;.2259

IHJ 2 LONG

6?.56

J64.Z!

45,5=

J46.9J

23.1_

J34.74

ORBIT _ETERMINATION ACCURACY

ST 29]J,_ SR 243,6 $5 _9_.3

CRT .9582 CRS -.9037 CST -.9_76

LSA 5053.1 MSA 152.0 SSA J9.9

ELI 292J.2 EL2 69.5 ALF 4.59
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES iVOL 2, 1965-66)

LJUNCH 0ATE OEC 4 ]963 FL|GHT TIME |74.00 ARRIVAL GATE NAY 27 1962

NELiOCENTRiC CONIC 0[STANCE 507.362

RL 147.44 LAL .00 LOL 71.64 VL 26.869 GAL .76 AZL 86.73 HCA 247.60 5NA 123.07 ECC .19840 ]NC 3.2672 vJ 30.2J9

Rp ]OB.94 LAP -3.O2 LOP ]19.20 VP 36.854 GAP 9.37 A?P 91.Z3 TAL 176.94 TAP 64,54 RCA 98,65 APO 147.49 V2 34,787

RC 160.359 GL 23,94 GP 1.77 ?AL 80,7! ZAP |63.27 ETS 6.02 ?A£ 129.3A ET( |78.6| 7AC 68.70 ETC 164.68 CLP-165,38

PLANETOCENTRIC CONIC

C3 14.239 VHL 3.773 DLA |8,69 RAL 342.75 RAD 6567.6 VEL |].646 PTH 2.04 VHP 6,240 DPA -]|.33 RAP 336.34 ECC |.1343

LNCH &?NTH LNCH T|ME L-Z TIME IN| LAT IN| LONG IN| RT A$C ZNJ AZMTH IN| TIME PO C$T TIM IN| 2 LAT |NJ Z LONG

90.00 2 46 44 2760.58 -28.02 78.95 20A.89 94.24 3 32 44 Z160.6 -27.14 70.40

90.00 ]9 33 3 4|56.06 -1.38 J69.53 199.08 6].7J 2| 4 19 3556.J -5.15 ]62.88

]00.00 4 |9 24 2461.74 -29.35 56.83 204.75 9§.92 5 0 26 I86|17 -28.22 4B,Z!

]00.00 2l 5 3 3930.14 -.21 |52.27 |98.43 60.1! 22 10 33 3330.1 -4.]9 145.74

110.00 5 32 J7 2|7|.|4 -32.76 34.20 204.|8 J00,37 6 28 28 157J.1 -30.98 25.4]

1]0.OO 21 48 40 3793.50 2.70 IAO.09 196.61 5fl.9J Z2 5| 53 3]93.3 -J.79 133.89

D|FFERENTXAL C_RECTION$ MI0-CO_JRSE EXECUTION ACCURAC_ ORBIT DE TERM|NA T[ON ACCURACY

TOE 1,9638 TRA .6|85 TC3-5.8092 BAU ].IO74 5GT 5394.0 SGR 383.4 503 239.6 ST 2999.5 SR 258.1 55 896.]

ROE .1665 RRA -.1073 RC3 .3067 FAU .03906 RRT -.2086 RRF -,2296 RTF .9372 CRT .9527 CRS -.8979 C$T -.9885

FDE l.O60! FRA .8569 FC3-2.3746 BSP I7J89 SGB 5407,6 R23 .0359 RJ3 -.9372 LSA ]137.4 NSA 15|.7 SSA 19.B

B0E 1.9708 BRA .6277 BC3 5.8173 FSP -803 5GJ 5394.6 5G2 375.0 THA 179.J5 ELl 3009.6 ELI 78.Z ALF 4.69

LAUNCH DATE DEC 4 1963 FLIGHT TIME |76.00 ARRIVAL DATE NAY 29 1966

HELfOCENTRIC CONIC 0ISTANCE 513.298

RL J47.4A LAL .00 LOL 71.64 VL 26.827 GAL ].J8 AZL 86.72 HCA 250.76 SHA 122.8! ECC .20149 INC 3.28A9 VJ 30.2J9

RP 108,93 LAP -3.|0 LOP 322.37 VP 36.826 GAP 9.66 AZP 91.08 TAL 175.32 TAP 66.08 RCA 98,07 APO ]47.56 V2 34.789

RC 162,536 GL 23.51 GP 1.69 ?AL 77.92 ZAP 166.2A ETS 6.29 ?AE 129.25 ETE 178.67 ZAC 70.85 ETC 164.9! CLP-166.34

PLANETC_ENTRIC CONIC

C3 J4.848 VHL 3.853 OLA ]9.45 RAL 3a_.60 RAO 6567.6 VEL |J.672 PTH 2.05 VHP 6.AJ2 0PA -|0.83 RAP 338.46 ICE 1.Z444

LNCH ATNTH LNCH TIME L-I T|ME INJ LAT INJ LONG INJ RT ASC |NJ AZMTH INJ T[HE PO CST TIM ]NJ 2 LATINJ 2 LONG

90.00 2 49 5! 2800.68 -28.19 81.87 208.76 92.79 3 36 32 2200,7 -27.51 73.27

90.00 20 14 40 4134.56 "2.07 I68,33 201.70 6|.75 2J 23 34 3534,6 -5.83 161.67

JO0.O0 4 23 _1 2A99.I7 -29.58 59.59 208.66 9A.49 5 5 | !899.2 -2#.65 50.91

100.00 21 23 51 3911.30 -.85 151.2A 202,03 60.12 22 29 2 33|J,3 -4.82 144.70

J]O.OO fl 57 50 2203.61 -33.I3 36.66 208.17 98.96 6 3A 33 |603.6 -31.53 27.79

110.00 22 fl 52 3779.65 2.17 139,37 200.|4 55.88 23 8 52 3179,6 -?.32 133.16

OXFFERENTXAL CORRECTIONS N/0-COURSE EXECUTION ACCURACY C_BIT 0ETERMINATION ACCURACY

TOE 2.05]0 TRA .7901 TC3-5.6388 BAU 1.1207 SGT 5453.2 5GR 389,2 $G3 230.6 ST 3075.3 5R Z72.4 55 891.5

ROE .]796 RRA -.|128 RC3 .2859 FAU .03662 RRT -.|7|8 RRF -,|928 RTF .9378 CRT .9473 CR$ -.8926 CST -.9894

F0E |.0434 FRA .8983 FC3-Z.135A BSP |7433 SGB 5467.1 R23 .0313 R]_ -.9378 LSA 3209.8 MSA 152.2 SSA ]9.7

BDE Z.0389 8RA .7981BC3 5.64_0 FSP -777 SGJ 5453.6 SG2 383.4 THA |79.29 EL| 3086.| EL2 _6.9 ALF 4.80

LAUNCH GATE CEC 4 J965 FLIGHT TIME ]?B.OD ARRIVJL OAT[ NAY 31 1956

HEL|OCENTRZC CONIC C|$TANCE 5|8.99J

RL 147.44 LAL .00 LOL 7].64 VL 26.786 GAL 1.62 A?L 86.70 HCA 253.92 5HA ]22.56 ECC .20484 ]NC 3.30]9 Vl 30.Z|9

RP |08.9? LAP -3,]7 LOP 325.53 VP 36.798 GAP 9.96 A?P 90.92 TAL |73.69 TAP 67.6| RCA 97,46 APO 147.67 V| 34.791

RE 164,699 GL 23.01 GP 1.61 7AL 75.14 ZAP |67.|8 ETS 6.61 7AE 129.17 ETE 178.72 ?AC 73.02 [TO !65.13 CLP-L67..28

PLANETOCENTRJC CONIC

C3 J5.564 VHL ].945 DLA 20.16 RAL 348.47 RAD 6567.6 VEL 1|,702 PTH 2.06 VHP 6.591CPA -10,09 RAP 340.59 ECC 1.Z561

LNCH ATNTH LNCH TZN[ L-I TIME IN| LAT |NJ LONG IN| RT ASC |NJ AZNTH |NJ TIME PO E$T TIN IN| 2 LAT IN| 2 LONG

90.00 Z 53 ]9 2840.77 -28.29 84.80 212.72 9|,32 3 40 40 2240.8 -Z7.81 76.17

9_,OO 20 34 4 41|5.60 -2.68 167.27 206.43 6|.80 21 42 40 3515.6 -6.43 160.60

100.00 4 27 40 2336.56 -29.75 62.36 212.66 93.04 5 9 56 1936.6 -29.01 5].6_

100.00 2J aZ 25 3895,05 -1.40 150,35 205.72 60.14 Z] A7 20 3295.0 -5.37 143.80

]xO.OO 6 3 43 2236.04 -33.A4 39.14 2!2.26 97.53 6 40 59 1636,0 -32.04 30.J9

||0.oo ZZ ZZ 5| 376_.33 1.74 138.78 203.76 55.86 23 25 39 3]68.3 -2.75 J]2,57

C_FFERENTIAL CORRECTZON$ MID-COURSE EXECUTION ACCURACY ORBIT CETERN|NAT|ON ACCURACY

TCE _.1383 TRA .9733 TC3-5.4380 8AU 1.1328 5GT 5506.5 SGR 394.4 503 22].8 57 3140.9 SR 786,6 SS 884.3

ROE .1937 RRA -,liT6 RC3 .2640 FAU .03425 RRT -.1354 RRF -.1563 RTF .9384 CRT .9421CR5 -.8875 CST -.9901

FC6 1,0258 FRA ,9367 FC3-1.9052 BSP |7660 SGB 5520.6 R23 ,0289 RJ3 -.9384 LSA 3271.9 MSA 153.4 SSA |9.4

BCE Z.J47] 8RA .9803 BC3 fl.AAAA FSP -752 SG| 5506.8 SG2 390.8 THA 179.44 ELI 3152.5 EL2 95.7 ALF 4.9?

LAUNCH GATE DEC 4 J965 FLIGHT T_M_ 180,00 ARRIVAL CAT[ JUN Z 1966

HELIOCENTRIC CONIC DJ$TANC_ 52A.659

RL _ 147.44 LAL ,00 LOL 71.64 VL 26.7a4 GAL 2.08 AZL 86.68 HCA 257.08 SNA |22.3| ECC .20847 INC 3.3184 vl 30.2|9

RP 108.91 LAP -3.23 LOP 328.70 VP 36.772 GAP |0.28 AZP 90,74 TAL ]72.05 TAP 69.|3 RCA 96,81 APO 147.81 V? 34.796

RC 166.847 GL 22.46 GP |.54 ?AL 72.38 ?AP 168.|0 ITS 6.98 ?AE |?9,1] ETE 178.77 7AC 75,?| ETC 165.34 CLP-168.?D

PLANETOCENTRIC CONIC

C3 |6.4OO VHL 4.050 OLA 20.8] RAL 351.34 RA0 6567.7 VEL ||.738 PTH 2.07 VHP 6.778 CPA -9.32 RAP 342.73 [CO |.2699

LNCH AZMTH LNCH TIME L-I TIME IN| LAT IN| LONG IN| RT ASC INJ AZMTH /NJ T[NE PO CST TIM |NJ 2 LAT !NJ ? LONG

90.00 2 57 8 Z880.67 -28.32 87.72 2|6.76 89.86 3 45 9 2280.7 -t8.04 79.07

90.00 20 53 9 4099.47 -_.20 J66,37 2]0.25 6],85 2Z J 29 3499.5 -6.94 159._9

]00,00 A 32 20 2573.72 -29.85 65.I2 2|6.74 91.59 5 15 ]3 ]973_7 " -29.3] 56.36

100.00 22 O 39 3881.65 -1.86 149.6! 209.50 60.16 23 5 21 3281.6 -_,8l ]4].O6

]|0.00 6 9 36 2268.33 -33.70 A].62 216.44 96.08 6 47 45 1668.3 -32.30 32,59

110.00 22 39 32 3759.80 1.41 138.33 207.46 55.84 23 42 ]1 3159.8 -3.08 13?.|]

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERHINAT|ON ACCURJCV

TOE ?.2304 TRA ].1722 TC3-5.2025 BAU |.|AJ9 SGT 5555.3 SGR 398.9 SG3 213.6 ST 3202.8 SR 300.3 SS _78,5

RDE .2086 RRA -.12_6 RE3 .2A]2 FAU .03|87 RRT -.0985 RRF -.|J86 RTF .9389 CRT .9370 CR$ -._829 CST -,9909

FDE ].O|]9 FRA ,98|2 FC3-I.6BZA 8SP 17779 SGB 5569.6 R23 .0258 R13 -.9389 LSA 333J.O HSA J53.4 5SA |9.|

BOE Z.2402 BRA ].1785 BC] 3.208| FSP -72J $GJ 5555.5 SG2 397.0 THA 179.59 EL! 3215.1 EL2 lO4.5 ALr _.03
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES q VOL 2 1965-66,

LAUNCH CATE tIC 4 1965

HEL ZOCF'N TR| C CONIC

RL 147.44 LAL .00

RP J08.89 LAP -3.29

RC 166.980 GL 21.86

PLANETOCENTR] C CONIC

C3 J7.370 VHL 4.168

LNCH ATNTH LNCH TIME

90.0{3 3 1 20

gO.O0 ZJ 11 4?

t00.00 A 37 72

i00.00 Z? IS 25

JlO,O0 6 16 30

]lO.00 27 55 47

FLIGHT TIN[ ]8Z.00 ARRIVAL CAT( JUN 4 2962

0ISTANCC 53G.298

LOL 71.64 VL 26,703 GAL Z.S6 _ZL 66.67 HCA 260.25 SNA 122.06 ECC ,21241 INC 3.3345 vl 30.?]9

LOP 33|.87 VP 36.746 GAP 10.61 A?P 90.57 TAL J70.41 TAP 70,65 RCA 96.14 APO 147.99 v2 34,800

GP ].4_ ?kL 69.66 2JP 169.01 ETS 7.41 ?AE J_9.07 ETE 17_.87 ?AC 77,41ETC 165.54 CLP-Z69.]!

DLA ?1.4| RAL 354.20 RA0 6567.7 VEL 11.779 PTH 2.06 VHP 6.975 CPA -6.$3 RAP 344.87 ECC 1.?859

L-J T|ME ZNJ LAT IN] LONG |NJ RT 45C IN] A?MTM IN] TIME PO CST TIM JNJ 2 LAT IN] Z LONG

2920,lfl -?8.28 90.6J 220.B? 88.41 3 50 0 2320.2 -28.?0 81.94

4086.44 :3.62 165.64 214,13 61.90 ?? 19 53 3486.4 -7.35 158.95

26J0.47 -29.89 67.85 ??0.89 90.15 5 20 53 7010.5 -29.55 59.06

3671.35 -?.ZJ 149.05 ?|3,35 60.16 ?3 ?? 57 3Z71.4 -6.16 142,49

2300.35 -33.91 44.|0 2?0.69 94.62 6 54 50 1700.3 -32.90 35.O]

3754.24 |.20 138.04 ZJJ.?Z 55.64 23 38 21 3|54.2 -3.29 131.84

OJFFERENTIAL C_RECTZON5

TDE 2.3182 TRA |,3778 TC3-4.9564 BAU 1.15_J

RCE .2246 RRA -.1246 RC3 .2J83 FAU .02972

FOE .9957 FRA 1.0192 FC3-1.4810 65P |7987

80E 2.3290 BRA 1.3835 BC3 4.9612 FSP -698

LAUNCH 0ATE OEC 4 1965

HEbIO(EnTRIC C(_IIC

RL 147.44 LAL .00 LOb 7J.64 VL 26.662 G4L

NI0-CO_RSE EXECUTION ACCURAC_ ORBIT 32 TERMINATION ACCURAC_

8GT 5600.3 5GR 402,9 5G3 ?05.6 ST 3247.1 SR 313.7 SS 868.5

RRT -.0678 RRF -.0873 RTF .9398 CRT ,9323 CRS -.8788 CST -.9916

SGB 56|4,8 R?3 .023| RI3 -.9398 LS4 3377,2 NSA 157.6 SSA 18.6

SGI 5600.4 $G2 407.| THA J79.74 ELI 3260.3 EL2 |13.1 ALF 5.J5

FLIGHT TIME J84.00 4RR]VAb CAT? JUN 6 J966

01STANCE 535.906

3.07 A?L 86.65 HCA 263.A! 5MA J2J.82 ECC .21669 INC 3.3503 VJ 30.Z19

RP 108.88 hAP -3.33

RC |71.098 GL 21.2|

PLANETC_ENTRIC COq4IC

C3 18.493 VHb 4.300

LNCH ATMTH LNCH TIME L-| TIME |NJ LAT

90.00 3 5 56 2959.01 -28.17

90.00 2J 29 49 4076.78 -3.93

100.00 4 4? 48 2646.66 -29.87

100.00 27 35 38 3864.37 -2.44

110,00 6 ?3 23 2332.01 -34.05

110.00 23 11 33 375J.78 1.11

D_FF(RENTIAL CORRECTIONS

TOE 2.4065 TRA 1.5978 TC3-4.6894 84U |.J604

ROE .24|7 RRA -.1265 RE3 .1953 FAU .0276J

ro_ .9794 FRA 1.0583 FC3-1,2925 BSP I8167

806 2.4186 8RA 1.6028 8C3 4.6935 FSP -674

LOP 335.04 VP 36.721 GAP J0.95 47P 90.38 TAL ]68.77 TAP 77.18 RCA

GP 1.47 ?AL 66.98 TAP 169,90 ET5 7,92 ZAE J29.03 ETE 178.87 ?4C

0LA 21.93 RAL 357.03 RAO 6567.7 VEL J1,877 PTH 2.09 VNP 7.183 OPA

[NJ LONG INJ RT AS? JNJ _ZMTH XNJ TXNE

93.45 ?25.02 86.99 3 55 15

I65.I0 _18.07 62.93 22 37 46

70.54 225.J0 88.24 _ _6 55

148.66 217.25 60.20 23 40 2

46.56 225.01 93.I7 7 2 15

137.9! 2J5.03 35.83 24 14 4

MID-COURSE EXECUTION AECUR4C_

5GT 3_40,4 SGR 406.1 SG3 197.9

RRT -.0?72 RRF -.0460 RTF .9407

SG8 5655.0 R23 .0203 R13 -.9407

5GI 5640.4 5G? 406.0 THA 179.89

95.42 APO 148,_2 V2 34.805

79.63 ETC 165.72 CLP-I?0.OO

-?.71 RAP 347.0J ECC J.3044

PO (57 TIM INJ 2 LAT INJ 2 LOnG

2359.0 -28.29 84.?8

3476,8 -7.65 15_.40

2046.7 -29.72 61.74

3764,4 -6.39 142.10

1732.O -33.24 37.41

3|51,8 -3.3_ 131.71

ORBIT _ETERMINATION ACCURACY

ST 3281.6 SR 326.6 SS 858.1

CR? .9776 CR5 -.8750 CST -.9922

LSA 3403.8 MSA 160.5 SSA 18.Z

EbJ 3295,6 EL2 121.3 ALF 5.?8

LAUNCh CATE CEC 4 1965

HELIOCENTRIC CONIC

RL |47.44 LAL .00

RP JOB.B6 LAP -3,36

RC 173.196 GL 20.53

PLAnETOCENTR[C CONIC

C3 19,789 VHL 4.448

LNCH ATNTH LNCn TEN?

90,00 3 1o 58
90.00 21 47 9

100,00 4 48 39

I00,00 22 52 9

1]0.00 6 30 34

lJO,00 23 76 43

rLIGNT TZME 186.00 ARRIVAL DATE JUN B 1966

C|STANC£ 541.479

LOb 71,64 VL 26.622 GAb 3.60 A?L 86.63 HE4 266.$8 5NA 121.58 ECC .22154 INC 3.3659 vJ 30".?19

LOP 338.21 VP 36.697 GAP ]1.3! A?P 90.20 T4L 162.!2 TAP 73.70 RE4 94.67 APO 148.49 V2 34._J]

_p _1_? _L 64t)_ ?AP !70.78 ETS 8,52 74E 129.00 ET[ !78.97 ?AC 81.86 [TC 165,88 CLP-J70.SB

0hA 22.40 RAL 359.84 RA0 6567.8 VEb 11.88l PTH 2.11 VHP 7.402 CPA -6.87 RAP 349.15 ECC 1.3Z57

k-| TIME ]NJ L4T !NJ LONG [NJ RT _5C INJ 4?MTH ]NJ TIME PO CST TIN INJ 2 L4T JNJ 2 LONG

2997.05 -28.00 96.22 229.21 85.61 4 0 55 ?397.0 -28.52 87.56

4070,70 -4.12 164.76 227.0_ 61.96 22 54 59 3470.7 -7.84 158.05

2682.11 -29.79 73.17 229.34 87.36 5 33 21 2082.1 -29,83 64.3?

3860.88 -?.56 148.47 221.18 60.21 23 36 30 3?60.9 -6.51 141,91

2363.22 -34.14 A8,99 229.38 91.74 7 9 _8 !763.2 -33.53 39.80

3752.53 1.14 !37,95 ?18,88 55.83 24 29 15 3152.3 -3.35 131.75

C|FFERENTIAL CCRRECTION5

TEE 2.494? TRA 1.8302 TC3-4.4|07 BAU 1.1627

RCE .2598 RRA -,1273 RE3 .1729 F4U .0_561

FCE .9659 FRA 1.0964 rC3-1.1206 BSP !8336

0CE _.5082 BRA 1.8346 BC3 4,4!36 FSP -652

L4UnCH D4TE DEC 4 1965

MI0-COURSE EXECUTION 4CCURACV ORBIT CETERMINA TION ACCURAC _

SGT 5676.4 5GR 408.7 SG3 190.6 5T 3305.1 SR 338,8 SS 8_6.5

RRT .0083 RRF -.0098 RTF ,941_ CRT .9232 CRS -.8215 CST -.9922

SGB 5691.1R?3 -.0177 RI3 .9418 LSA 3424.6 NSA 163.7 SS_ 17.6

5G! 5676.4 5G? 40_.7 THA .03 ELl 3319.8 EL2 129.6 ALF 5.41

FLIGHT TIME 188.00 ARRIVAL CATE JUN lO 1966

HELIOCENTRIC CONIC

RL 147.44 LAL .O0 LOb 21.64 VL

RP 108.84 LAP -3.38 LOP 34J.58 VP

RC ]75.278 GL 19.82 GP ],3_ 74b

PLANETOCENTRIC CONIC

C3 2J.280 VHL 4.613

LNCH AZNTH LNCH TIME

90.00 3 16 27

90.00 22 3 39

100.00 A 34 53

|00.00 25 ? 55

110.00 6 38 3

|10.00 ?3 41 14

0_F_ERENTIAb C_RECTION$

TOE 2,5864 TRA Z.0804 TC3-4.l!38 8AU J.J7|?

ROE .2789 RR_ -.1268 RE3 .1512 FAU .02358

FOE .9509 FRA 1.1364 RE3 -.9592 85P !8394

80E 2.6014 BRA 2.0843 8C3 4.1166 FSP -675

0ISTANEE 547.0J3

_6.582 GAL 4.!6 AZL 86.62 HC_ 769.74 SNA 12J.34 ECC .72639 INC 3.38J4 Vl 30._19

36.674 GaP 1J.69 47P 90.01 TAL 165.49 TAP 75.23 RCA 93.87 APO 148.81 v2 34.817

61.79 Z_P 171.64 ET$ 9,23 ?AE 128.98 ETE 178.97 ?AC 84.10 ETC J66.03 CLP-J71.75

0LA 22.BO=R_L 2.59 Rk0 6567,9 VEL ||.944 PTH 2.13 VHP 7.634 CPA -6.00 RAP 351,30 ECC J.3502

L-! TINE INJ LAT INJ LONG ]NJ RT A$C INJ 4ZNTH JNJ TIME PO CST TIM INJ 2 LAT INJ Z LONC

3034.08 -27.?B 98.90 233.43 84.28 4 7 l 2434.1 -?8.28 90.Z7

4068.42 -4,20 !64.63 228.05 61.9? 23 1! ?8 3468.4 -?.92 ]57.92

?216,71 -29.65 75.73 233.6J 86,01 5 40 10 21!6.7 -29.89 66.94

3861.07 -?,56 J48.46 225.J4 60.21 ZA J2 16 3261_0 -6.50 141.97

2393.92 -34,1B 3J.39 ?33.78 90.3? 7 J7 37 J793.9 -33.76 4?.]7

3756.57 1,29 138./6 2??.74 55.84 24 43 50 3156.6 -3.20 ]31.96

MI0-CCXJRSE EXECUTION ACCURACY ORBIT CET[RM]NA TION ACCURAC Y

5GT 5708.J SGR 410,6 SG3 I63,7 5T 332?.6 SR 350.2 55 836.0

RRT .0446 RRF ,0276 RTF .94?8 CRT .9189 CRS -._684 CST -.9933

SG8 5?22.9 R23 -.0J46 R13 ,9428 LSA 3439.9 MSA 167.? SSA 17.1

SGJ 5708,1 SG? 4J0.2 TH4 ,18 EL] 3338._ EL2 132.5 ALr 5.54

J630



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 2 1965-66_

LAUNCH DATE CEC 4 ]965 FLIGHT T|ME 290,00 ARRIVAL _AT[ JUN l? 1966

HELIOCENTRIC CONIC DISTANCE 552,503

RL J47.44 LAL .00 LOb 71.64 VL 26.542 GAL 4.74 A?L 86.60 HCA

RP IOB.B2 LAP -5.39 LOP 344.55 VP 56.652 CAP {2.10 AZP 69.83 TAL

RC 177.341 GL 19.06 GP 1.2B ?*L 99.Z9 ZAP 172,50 ETS JO.lO ?AE

PLANETOEENTRIC CONIC

C3 ZZ.994 VHL 4.795 CL& Z3.J4 RAL 5.29 RAG 6567.9 VEL JZ.OJ6 PTH

LNCH A?MTH LNCH TIME L-I TIME ENd LAT

- 90.00 3 ZZ 2A 3069.92 -Z7.51

90.00 22 19 {5 4O70.09 -4,14

100.00 5 ! 32 2750.3_ -Z9.46

100,00 23 ZE 46 5664,9Z -Z.AZ

110.00 6 45 48 2424,07 -54.|?

{JO,OO 23 55 J 3763,93 {.ST

CIFFERENT|AL C_RECTI_S

TOE ?.6733 TRA Z.3408 TC3-3.BZOB BAU {,175Z

RCE .Z99D RRA -.{Z49 RC3 .1306 FAU .0ZJ75

FOE .9558 FRA J.{743 FC3 -.B{B8 BSP {6556

BCE Z.6899 BRA 2;3442 Be3 3.8230 FSP -605

?72.91 SMA l?l.Jl EGG .75168 {NO 3.3969 V| 30.219

165.85 TAP 76.76 RCA 93.03 APO 149.19 V? 34.B74

{?8.96 ETE 179.02 zJC 66.34 ETC 166.J5 CLP-ITZ.6|

Z,J4 VHP 7.860 CPA -5.J? RAP 553.44 ECC {.3784

{NJ LONG {NJ RT A$C IN{ AZNTH IN{ TAME PO C$T TIN ]NJ ? LAT IN{ ? LONG

JOJ.49 Z37.66 63.0{ 4 13 34 ?469.9 -28.]9 9Z.89

J64.72 230.06 61.96 25 ?7 5 3470.! -7.86 {38.0Z

78.2Z 237.90 84.72 3 47 Z2 ZJ30,5 -29.88 69,44

J48.70 Z29.]{ 60.20 24 27 13 3264.9 -6.57 147.J3

53.75 238.2! 88.92 7 26 12 1824.| -53.94 44.5]

138.55 226.6{ 55.85 24 57 45 3163.9 -2.92 ]32.34

NID-COURSE EXECUT|ON ACCURACY OReIT _[TERNJNATZON ACCURACY

SGT 5734.3 SGR 4J{.9 SG3 177.0 ST 5323.7 SR 360.6 SS 822.7

RRT .0799 RRF .0635 RTF .9442 CRT .9148 ORS -°8654 CST -.9938

SGB §749,J R23 -.0124 R|3 ,9442 LSA 3458.7 NSA ]70.9 SSA {6.5

SGJ 5734,4 SGZ 4{0.6 THA .35 ELI 3340.J EL2 ]45.0 ALr 5.68

LAUNCH DATE DEC 4 J965 FLIGHT T|ME 192.00 ARR|VAL CATE JUN J4 1966

HELIOCENTRIC CON|C DISTANCE 557.943

RL 147.44 LAL .0D LOL 7{.64 VL 26.503 GAL 5.36 A?L 86,59 HCA

RP I08.79 LAP -5.39 LOP 347.73 VP 36.63| GAP {2.53 A?P 89.64 TAL

RC ]79.385 DL 18.32 GP {.24 ?AL 56,87 ZAP J73.35 ETS ||.J8 ZAE

PLANE TOCENTRIC CONIC

C3 24.964 VHL 4.996 DLA 23.42 RAL 7,93 RAO 6568.0 VEL |2.097 PTH 2.J7 VHP

LNCH AZNTH LNCH T/ME L-I TINIE IN] LAT IN] LONG |NJ RT ASC iN] AZMTH |NJ T|N[

90.00 3 ZB 50 3|04.44 -27.20 {03.97 24|.89 81.8{ 4 20 34

90.00 Z2 33 30 4075,82 -3,96 J65,05 234.06 61.94 23 A{ 46

100.00 5 8 34 2782.8_ -Z9.24 80.6{ Z42.19 83.48 5 54 57

100.00 23 36 47 3872.6! -Z.16 {49.J2 233.07 60.{8 24 4! 20

AID.DO 6 53 48 Z453,65 -34.JJ 56.05 242.64 87.56 7 54 42

JIO.OO O 1| 58 3774.6{ J.98 {39.JJ 230.48 55.87 { {4 53

D/FFERENTZAL CORRECT/ONS MI0-EOURS[ EXECUTION ACCURACY

TOE Z.7613 TRA E,6|77 TC3-3,5250 BAU 1.1770 SGT 3756.4 SGR 4|2.5 SG3 {70,5

R0£ .3201 RRA -.12{4 RE3 .|113 FAU .0{996 RRT .1J54 RRF ,0998 RTF .9458

FDE .9222 FRA |,2{29 FC3 -,6923 BSP {8684 5GB 577|.2 R23 -.0100 R|3 .9458

80E 2.7798 8RA 2.8205 8C3 3,5267 FSP -584 SG{ 5756.6 SG2 409.7 THA .48

276.08 SMA |20.88 ECC .Z5787 INC 5.4125 V{ 30.?{9

J62.23 TAP 78.3J RC4 92.]3 APO J49.63 v? 34.852

128.94 ETE J79.07 ?JC _.59 [TO |66.26 CLP-]73.47

8.143 0PA -4.23 RAP 355.58 [CC J.4]DB

P0 CST TIN ZNJ 2 LAT IN{ 2 LONG

2504°4 °28.05 95.41

3475.8 -7.68 J56.34

ZJ_Z.9 -Z9.83 71.86

3272.6 -6,J2 142.56

1953.7 -34.D7 46.8l

3{74.6 -2,51 152.90

ORBIT 0ETERNZNAT]ON ACCURAC_

ST 3316.8 SR 369.9 S5 810.{

CRT .9107 CRS -.8677 CST -.9943

LSA 3429.B NSA ]74.5 SSA ]6.0

EL{ 5333.9 EL? ]57.0 ALF 5.8]

LAUNCH CAT[ DEC 4 1965 FL|GH7 T|ME 194.00 ARR|VAL GATE JUN 16 ]966

DISTANCE 563.325

26.464 GAL 6.0_ AZL 86.57 HCA

36.6{0 GAP IZ.99 AZP 89.45 TAL

54.52 ?AP {74._0 [TS {2.55 ZA[

HELIOCENTRIC CONIC

RL J47.44 LAL .00 LOL 71.64 VL

RP ]08.77 LAP -3.38 LOP 350.90 VP

RC 181.409 GL 17.56 GP {.2J Z_L

PLANETOCENTR]C CONIC

C3 27,226 VHL 5.218 0LA ?3.64 RAL |0.49 RA0 6568.! VEL {2.190 PTH

LNCH AZNTH LNCH TZNE L-{ T/N? /NJ LAT |NJ LONG IN{ RT ASC _NJ AZMTH |NJ TIN[

90.00 3 35 44 3137.54 -26.86 106.33 246.{3 80,67 4 28 ?

90.00 22 47 21 4085.68 -3.64 |65.60 238.04 61.90 23 55 27

100.00 5 J5 59 28{4.34 -28,97 82.9| 246.48 82,30 6 2 53

100,00 Z3 49 48 5884.]| -{,77 {49,75 237.0{ 60.{6 24 54 32

110.00 7 2 0 2482.66 -34,00 58.31 247.08 86.23 7 43 22

110.00 0 24 {2 3788.55 Z.5| J39.83 234.53 55.90 { 27 20

CIFFERENTIAL CCRRECTIONS NI0-COURSE EXECUT|ON 4CCURACV

TOE _.8494 TRA _.9|13 TC3-3._308 84U 1.176_ SGT 5773.7 SGR 412.4 SG3 164.3

RDE .342J RRA -.1163 RE3 .0936 FAU .01824 RRT .lSJ{ RRF .{361RTF .9475

FOE .9094 FRA ].2523 FC3 -,5800 BSP {8802 5G8 5788.4 R23 -,0078 R{3 .9475

B0E 2.8699 eRA 2.9136 8C3 3,2321 FSP -565 SG| 5774.0 SG2 407,6 THA .6_

2?9.25 SNA 120.65 ECC .24459 |NO 3.4763 V! 30.2]9

160.62 TAP 79.87 RC4 9{.{7 APO 150.{4 VZ 34.840

{28.92 ET[ |79.{2 ?AC 90.84 ETC J66.35 CLP-I74.3?

2.|9 VHP 8.424 CPA -3.32 RAP 557.71ECC ],4481

PO CST TIN IN{ ? LAT IN{ ? LONG

2557.5 -27.87 97,8J

3485,7 -7,38 138.90

22{4.3 -29.73 74,19

3284,l -5.73 ]43.Z0

1882,7 -34.]5 49.07

3{88.6 -1.98 153,63

ORBIT DETERHIN4T{ON ACCURACY

ST 3300.9 SR 378.0 SS 797.4

CRT .9067 ORS -.8602 CST -.994B

LSA 3412.J MSA 178.1 $SA {5.4

ELI 33{8.7 EL2 ]58.6 ALF 5.94

LAUNCH DATE DEC 4 J965 FLIGHT TIME J96.00 ARRIVAL GATE JUN IB ]966

HELIOCENTRIC CONIC DISTANCE 568.64/

RL 147.44 LAL .DO LOL 71.64 VL 26.425 GAL 6,7| AZL 86.56 HCA 282.42 SNA

RP 108.74 LAP -3.36 LOP 354.08 VP 36.591 GAP J3.48 AZP 89,26 TAL ]59.0_ TAP

RE 183.4|3 GL {6.78 GP 1.{7 ZAL 52.26 ZAP J75.04 ETS {4.38 ?AE J28.90 ETE

PLANE TOCENTRIC CONIC

C3 29.8Z8 VHL 5.462 0LA 23.8{ RAL J2,97 RiD 6568.2 VEL |2%296 PTH

LNCH AZMTH LNCH TIME L-] TIHE IN{ LAT

90.00 3 43 7 3|69.J5 -26.49

9D.DD 22 59 45 4099,64 -3.20

]O0.DO 5 23 45 2844.67 -28.67

{DO.DO O 5 44 3899.36 -{.26

J_O.OO 7 {0 22 ZSJJ.|D -33.85

110.00 0 35 36 3805.69 3.{7

OIFFERENTZAL C_RECTIONS

TOE Z.9425 TRA 3.2270 TC3-2.9360 BAU |.17|2

R0E .3650 RRA -.1093 RC3 .0775 FAU .O165{

FOE .8993 FRA 1.2945 FC3 -.4792 BSP J8808

gDE _,965J BRA 3.2_89 BC3 2.9370 FSP -542

120.45 ECC .25J52 {NC 5.4A44 Vl 30.2J9

8|.45 RCA 90.14 APO 150.72 V2 34.849

|79.16 ZAC 93.]0 ETC {66.42 CLP-]75.J8

2.2| VHP 8,726 OPA -2.40 RAP 359.84 ECC ].4909

|NJ LONG IN{ RT ASC IN{ AZNTH IN{ TIME PO CST TIM IN{ 2 LAT IN{ 2 LONG

{08.57 250.35 79.6J 4 35 56 2569.2 -27.66 100.]0

]66.38 241.99 6{.85 24 8 5 3499.6 -6.94 159.70

85.J2 250.76 8|.17 6 11 |O 2244.7 -29.60 76.43

J50.59 240.92 60.{3 J {0 43 3299.4 -5,22 144.0A

60.52 25{.50 84.93 7 52 {3 19{{.{ -34.18 5J._9

{40.73 238.|6 55.95 J 39 2 3205.7 -{.32 J54,52

NI0-COURSE EXECUT|ON ACCURACY ORBIT 0ETERNINAT]ON ACCURJC_

SGT 5788.5 SGR 41J.7 5G3 |58.5 ST 3281.9 SR 384.8 SS 786.6

RRT ,1874 RRF .J732 RTF .9493 CRT .9028 CR5 -.858{ CST -.9953

SGB 5803.{ RZ3 -,0057 RJ3 .9493 LSA 339J.B MSA ]8{.5 $54 J4.9

SG{ 5789,0 5G2 40A.4 THA ,77 EL{ 330D.? EL2 164.5 ALF 6.06

J651



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 2. 1965-66(

LAuNC_ _4T£ CEC 4 1965

HELIOCENTRIC CONIC

RL 147.44 LAL .00

RP J0B,7! LAP -3.33

RC 185,393 GL 16.00

PLkNETOCENTRIC CONIC

C3 32.8?4 VHL 5.729

LNCH 4_MTH LNCH TIME

90.00 3 50 5S

gO.O0 73 11 I

100.00 5 31 50

I00.00 0 16 45

II0.00 7 JB 52

110.O0 0 46 IO

LOL 71.64 VL

LOP 557.26 VP

GP J.J4 ?AL

pLA 23-97 RAL

L-I TINE |NJ LAT

3199.24 -26.10

4117.66 -?.62

2873.86 -28.35

3918.28 -.67

?538.99 -33.66

3875.91 3.94

OIFFEREHTIAL CORRECTIONS

TOE 3.0324 TRA 3.55?4 TC5-2.6554 BAU 1.1656

ROE .3887 RRA ".1005 RC3 .0631FAU .01494

FOE .8884 fRA 1.5360 F(3 -.3939 BSP 18917

BDE 3.0flY? BRA 3.5588 BC3 2.6561FSP -524

LAUNCM OATE OKC 4 1965

HELIOCENTRIC CONIC

RL |47.44 LAL .O0

RP 108.68 LAP -5.29

RC 187.357 GL |5.23

PL4NETOCENTRI( CONIC

(_ 36,779 VHL 6.023

LNCH 4ZMTH LNCH TIME

9O.OO 3 59 8

90.00 23 21 8

I00.00 5 40 J3

100.00 O ?6 40

110.00 7 27 29

110,00 0 55 54

LOL 71.64 VL

LOP .44 VP

GP I.JZ ?AL

OLA 23.98 RAL

L-I TIME INJ LAT

3227.82 -25.70

4139.60 -1.91

2901.9] -28.01

]940.72 .15

2566.34 -3].44

]849.07 4.82

OIrFERENTIAL CCRRECT|ON5

TOE 3.124] TRA ].90gJ TC3-2.3819 BAU 1.1565

ROE .4111RRA -.0896 R(3 .0504 FAU .01141

FOE .8790 FRA 1.379A FC] -.]199 BSP 19010

BOE ].1515 BRA ].910J B(] 2.3845 FSP -507

_LIGHT TIME 198.00

0|STANCE 575.880

?6.387 GAL 7.45 4?L 86.54 HCA ?65.60 SMA

36.572 GAP 14.01A?P 89.0? TAL J57.45 TAP

50.09 Z_P 125.87 £T5 I6.gS ?AE I_B,87 £T[

15.36 RAD 6568.3 VEL 12.418 PTH _,_4 VMP

ZNJ LONG ]NJ RT ASC INJ AZMTM |NJ TIN[

110,69 254.55 78,61 4 44 14

167.]9 245,90 61.79 24 19 ]9

87,23 ?55.02 80.11 6 19 44

151.62 244.79 60.11 I 22 1

67.66 255.91 6].67 8 I 11

141.79 241.95 56,02 1 49 56

MID-COURSE EXECUTION ACCURACY

SGT 5796.7 SGR 410.4 $G3 132.8

RRT .2232 RRF ,2094 RTF .9514

SGB 5811.Z R23 -.0041 R13 .9514

$G1 5797.4 SGE 400.0 THA .9|

FL|GHT TIME 200.00

0ISTANCE 5?9.029

26.350 GAL 8.24 ATL 86.52 HCA 288.77 SNA

36.555 GAP 14.59 AZP 88,88 TAL 155.90 TAP

48.01 7AP 176.71 ET5 20.79 ?AE 1Z8.83 ETE

17.65 8AO 6568.4 VEL I2.556 PTH 2.26 VHP

INJ LONG INJ RT A$C INJ AZMTH INJ TIME

117.69 258.72 77,69 4 52 56

168.6I 249.75 61.74 74 30 7

89.24 239.25 79,10 6 28 ]4

152,85 248.61 60.11 1 It ?J

64,76 Z60.28 82.44 8 J0 15

143.00 245,70 56.12 2 0 3

NI0oCOURSE EXECUTION ACCURACY

SGT 5800.] SGR 408.4 $G3 147,4

RRT .2591 RRF .2457 RTF .9537

SGB 5814.7 R23 -.0026 RI] .9537

5G1 5801.3 SG2 394.4 THA 1.05

4RRIVAL OATE JUN 20 1966

l?0.Zl ECC .25931 INC 3.4609 VI 30.Z19

83,05 RCA 89.04 4PO 151.38 v? 34.BSB

179.71 ZAC 95.35 ETC 166.47 CLP-176.04

9.051DPA :J,46 RAP 1,96 ECC 1.5402

PO CST TIM INJ 2 L4T INJ ? LONG

2599.? -27.41 JOE.Z7

35J7.7 -6.37 160.77

2273.9 -29.43 78.59

3318.] -4.59 145.09

19_L9,0 -34.17 53,47

3?25.9 -.55 135.fB

ORBIT _ETERMINATION ACCURACY

ST 3250,9 SR 390,1 ss 774.B

CRT ,8990 CRS -.8559 CST -,9958

LSA 5359.6 MSA 184.5 SS4 14.3

ELl 3269,8 EL? 169.9 ALF 6.J7

ARRIVAL 0ATE JUN Z? 1966

119.99 ECC .26766 INC 3.4779 VI 30.Z19

84,67 RCA 87,85 APO 157.14 V? 34.868

179._6 ZAC 97,59 ETC I66.49 (LP-I76.90

9.402 DPA -.55 RAP 4.08 ECC 1.5921

PO CST TIN INJ 2 LAT INJ Z LONG

2627.8 -27,14 10A.32

3539.6 -5.67 161.95

2301.9 -29.22 B0.65

]]40.7 -3.83 146.33

1966.3 -34.12 55.60

]749.1 ,3] 136.79

ORBIT 0ETERNINAT]ON ACCURACY

ST 32|4.? SR ]94.0 SS 764.I

CRT .8952 CR5 -.8540 CST -.9962

LSA ]321.9 MSA 187.2 SSA 13.B

ELI 3_]5.5 EL? 174.5 ALF 6.18

LAUNCH CAT? OEC 4 1965 FLIGHT TIME ?02._1_ ARRIV4L 0ATE JUN 24 1966

HELIOCENTRIC CONIC _IST4NCE 584.073

RL 147.44 LAL ,DO LOL 71.64 VL 26.515 GAL 9.08 4?L 86,50 HCA 291.95 $H4 1|9.7_ ECC .27774 INC 5.4956 Vl 30.719

RP 108,65 LAP -3.74 LOP 3.6Z VP 36.538 GAP 15.2J A?P 88.69 TAL 154.]6 TAP 86,33 RCA 86.57 APO 157.99 V? 34.878

RC 189.797 GL 14.46 GP J.O9 ZAL 46.0? ZAP 177,5? ETS _7.24 7AE 178.79 ETE 179.3I ?AC 99.83 £T( 166.49 CLP-177.77

PLkNETOCENTRIC CONIC

C3 40.774 VHL 6.346 0L4 23.99 RAL 19.85 RA0 6568.5 VEL 12.7J4 PTH 2.3I VHP 9.783 0PA .38 RAP 6.I9 ECC 1.6678

LNCH AZHTH LNCH TIME L-I TIME [NJ LAT INJ LONG ZNJ RT ASC INJ AZN_H INJ TIME PO CST T_N |RJ ? L4T INJ ? LONG

90.00 4 ? 42 3254,95 -75.79 114.57 262.87 76.83 5 1 57 2654.9 -26.86 106.75

90.00 ?3 30 6 4165.?9 -1.08 170.05 253.54 61.70 E4 39 3E 5565,3 -4.86 J63.40

I00,00 5 48 49 ?9?8.93 -?7.64 91.17 263,45 78.15 6 37 38 2328.9 -29.00 8?.6?

i00.00 O 35 37 3966.52 1.02 154,27 252.]7 60.12 I 41 43 3366.5 -?.96 147,75

llO.O0 7 36 8 7595.19 -33.18 66,83 764.61 81.25 8 19 21 1993._ -34.03 57.70

110.00 ! 4 47 5875,03 5.80 144.37 ?49.40 56.25 ? 9 ?? 32_-0 1.53 138.14

C[FFERENTI&L COI_RECTIONS NI0-COURS_ _XECUTION ACCURACY OR81T 0ETERNINAfION 4CCURAC v

TOE 3.??00 TRA 4.2850 f(5_2.1223 BAU 1,1429 SGT 5799,9 SGR 405.9 SG3 142.2 ST 3175.6 SR 396.3 S5 754.9

ROE .4382 RRA -.0765 RC] .0395 FAU .01191 RRT .2952 RRF .2822 RTF .956Z CRT .8915 CRS -.B524 CS7 -.9966

FDE .8715 FRA 1.4254 _C5 -.2559 _$P 19077 SGB 5814.1 R23 -,0014 R13 .9562 LSA 3280.7 M5A 189.] S$A 13.3

BOE 3.2497 8RA 4.?857 BE3 2.1226 FSP -489 5G1 5801.2 5G2 ]87.7 7H4 l.J9 ELI 3193.3 EL? _76.4 ALF _.37

ARRIV4L C4TE JUN ?6 1966
L4UN_H _47E 0£C 4 J965

HELIOCENTRIC CONIC

RL J47.44 L4L .00 LOL

RP 108.67 LAP -3.JB LOP

RE 191,?J6 GL 13.69 GP

PLANETOCENTRI( (O_hiIC

C3 44.909 VHL 6.701DLA

LNCH ATMTH LNCM TIME L-I TIME

90.00 4 16 35 3280.61

90.00 ?3 57 58 4194.51

100.00 5 57 ]6 _954.88

100.00 0 43 ]4 3995.47

110,O0 7 44 46 2619.52

110,00 1 1_ 51 3903.59

OIFFERENTIAL CORRECTIONS

T_E 3.3?40 TRA

ROE .4640 RRA

FOE .B672 FR4

BOE 3.3563 _R4

FLIGHT _IME 204,00

_ISTANCE 588.991

7J.64 VL 26.777 GAL 9.98 AZL 86.49 HCA 295.1] SMA 119,58 ECC ._6758 INC 3.51=I vl 30,Z19

6.Bl vP ]6.52? GAP 15.89 AZP _8.51 TAL 152.91 TAP 88.03 RCA 85.19 APO 15].97 v? 34,889

J.07 ?AL 44.1] ZAP 178.29 ET5 ]9.88 ?AE J2B.72 ETE I79.36 ZAC J02.05 [TC 166,47 CLP-178.66

?3.96 RAL 21.95 RA0 6568.7 VEL 12.895 PTH 2.35 VHP 10.198 DPA 1.51 RAP 8.?8 ECC |.7391

INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN JNJ Z LA T ZNJ ? LONG

-24.88 116.]4 266.97 76.0] 5 Jl 15 ?680.6 -?6.56 108.O7

-.14 171.67 ?57.26 61.68 24 47 53 3594.5 -3,9? 169.04

-27.?7 9].00 ?67.60 77.25 6 46 5J ?354.9 -?8.75 84.51

2.00 155.86 ?56.07 60.17 1 50 9 3395.5 -I.98 1_9.31

-32.89 66.8] 268.90 80,10 8 28 27 2019.5 -33.90 59.74

6.86 145,88 253,06 56.45 ? 17 55 330].6 _.42 139.63

MI0-COURSE EWECUTION ACCURACY ORBIT 0ETERMINATION 4C(URAC_

4.6909 TC5-i'8695 BAU 1.1726 SGT 5798,1 5GR 40_.9 5G3 J]?.4 ST 5133.1 SR 397.1 SS 748.4

-.0609 Re3 .0]03 FAU .01018 RRT .3321 RRF .3194 RTF .9588 CRf ,_} CR$ -,85JI CST -.9970

J.4756 FC3 -.2000 BSP 19075 5GB 58J2,1RZ3 -,0004 RJ3 .95B8 LSA 3740.0 N54 190.8 554 I?._

4.69J] 8C3 1._697 FSP -470 $GI 5799,6 SG? ]79.9 THA 1,53 ELI 315_.9 EL? 1_1.4 ALF 6,44

1637



JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL 2. 1965-66)

LAUNCH 0ATE DIE 4 J965

HEL|OCENTR]C CONIC

RL J47.44 LJL ,00

RP 108,59 LIP -3,1|

RC 193.113 GL 1Z,94

PLANETOCENTRIC CONIC

C3 50,304 VHL 7.092

LNCH ATNTH LNCH T[NE

90.00 4 25 4Z

90.00 23 44 45

100.00 6 6 32

]00.00 0 50 32

]10,00 7 53 26

J|O.O0 | 20 6

FLIGHT TIME Z06.00 ARRIVAL 0ATE JUN ZB 1966

DISTANCE 593.760

LOL 71.64 VL Z6.241 GAL ]0,96 AZL 86.47 HCA Z99.31 5N* 119.36 ECC .Z9899 IN( 3.5536 V] 30.219

LOP 9.99 VP 36.307 GAP 16.63 ATP 86.32 TAL 151,49 TAP 89.78 RCA 83.69 4PO 155.07 V2 34,900

GP 1.05 ZAL 42.3_ ZAP 178.87 ETS 69,03 ZAE 128,64 ETE 179.40 ZA( 104.25 ETC I66.42 ELF-J79.37

OLA 23.99 RAL 23.94 RA0 6368.9 VEL 13.102 PTH 2.39 VHP 10,652 DPA 2.23 RAP ]0.36 EC( 1.8279

L-J TIME IN] LAT |NJ LONG IN] RT ASC IN] A?MTH IN] T|NE PO CST TIN IN] Z LAT |NJ 2 LONG

3304.92 -24.47 _18.00 271,02 73,30 5 20 47 2704.9 -26.26 109.79

4227.00 .91 173.49 260.9| 61.70 24 55 J2 3627.0 -Z,SB 166.96

2979.81 -26,88 94.75 27/.69 76.4J 6 56 12 Z379,8 -28.48 96.3Z

4027.35 3.08 157,6J 259.7| 60.25 J 37 39 3427,3 -.90 I51.O9

2643.33 -32.57 70.78 273.1Z 78.99 8 37 32 Z045.3 -33.74 61.74

3934.38 8.04 147,53 256,65 36.66 Z 25 41 3334.6 3,60 ]4J,25

DIFFERENTIAL CCRRECTJON$

TDE 3.4280 TRA 5.1202 TC3-J.5897 BAU 1,0692

RDE .4903 eRA -.0429 RE3 .0240 FAU .00894

FOE .8631FRA 1.3275 FC3 -,1339 BSP ]9055

DOE 3.4629 BRA 5.]203 BE3 1,5899 FSP -434

LAUNCH DATE OEC 4 ]963

NID-COURSE EXECUTION ACCURACY ORBIT 3ETERHINATION ACCURACY

SGT 3763,3 SGR 399.4 SG3 132.6 ST 3084.7 5R 396.3 Ss 742.l

RRT .3688 RRF .3531RTF .9_'42 CRT .8847 CRS -.8500 CST -.9974

SGB,5777,3 RZ3 ".0022 RJ3 ,9642 LS4 3191,6 MSA ]91,7 SSA 1].8

SGI 5765,4 SG2 371,1 THA ].47 ELi 5104.6 ELI |83,5 ALF 6.5l

FLIGHT TIME 208,00 ARRIVAL DATE JUN 30 1966

DISTANCE 399.349HELIOCENTRIC CONIC

RL J47.44 LAL .00 LC_. 71.64 VL 26.206 GAL I2,02 AZL 86.45 HCA 301.49 SMA 1|9,J8 ECC ,3J162 INC 3.5544 Vl 30.2J9

RP ]O8-55 LAP -3.03 LOP J3./B VP 36.493 GAP |7,44 A?P 89.I4 TAL JS0.IO TAP 9_._ RCA 92.04 APO 156,32 V2 34.9J2

RC 194.989 GL 12.19 GP 1.03 7AL 40,64 ?AP |78.86 ETS 1|7,40 ?AE 128,53 ETE 179.45 ZAC 106,43 ETC 166.34 CLP ]79.50

PL4N[TOCENTRIC CONIC

C3 56.6J1 VHL 7.524

LNCH ATMTH LNCH TIME L-I TIME IN] LAT IN] LOnG

90.00 4 33 O 3322.89 -24.07 119.56

90.00 23 50 28 4262.30 _.06 I75.47

J00,00 6 15 33 3OO3.71 -26,49 96.42

100.00 0 56 32 4061.92 4.23 I59.52

IJO,O0 8 2 I 2670.58 -32.22 72,67

liD,DO I 26 33 3967.80 9.2B 149,30

OIFFER[NTIAL C_RE(TIOIM$

TOE 3.5387 TRA 5.58JI TC3-I.4J29 BAU 1.0694

ROE .3172 RRA -,0221 RC_ ._165 FAU .00755

rOE .8613 FRA 1,5836 F(3 -.1155 BSP 19J43

BOE 3.5793 BRA 5.5812 B(3 1.4J30 FgP -439

OLA 23.77 RAL 2.44 VHP I1.|52 _Pk 3,14 RAP 12.42 ECC 1.93J7

IN] RT ASC |NJ AZMTH IN] TIME PO CST TIN IN] 2 LAT IN] 2 LONG

275.0J 74,61 3 30 28 2727,9 -25.95 ]11.40

264,47 61.75 23 1 30 3662,5 -1,74 ]68.84

275,72 75.6/ 7 5 36 2403,7 -2_.20 88,04

Z63.26 60.38 2 4 14 3461.9 ,27 J52.98

Z77,26 77,92 B 46 32 2070.6 -33,35 63.69

260.]8 56.95 Z 32 40 3367.8 4.86 143.00

NI0-COURSE EXECUTION ACCURACY (_IRBIT DETERNINAT|ON ACCURACY

SGT 3774.8 SGR 393.0 SG3 128.1 ST 3034.2 SR 393.9 SS 737.9

RRT .4047 RRF .3924 RTF .9646 CRT .8815 CRS -.849J CST -.9978

SGB 5788.3 R23 .0006 R13 .9646 LSA 3J41,3 NSA ]91.7 SSA ll.7

5GJ 5777.1 SG2 36J.I THA 1.59 ELi 3054.I EL2 ]84.7 ALF 6,55

23.83 RAO 6369.0 VEL J3.341 PTH

LAUNCH 0ATE 0EC 4 J965

HEL]OCENTR]C CONIC

RL 147.44 L4L .O0

RP 10B.51 LAP -Z,94

RC 196.842 GL ]1.46

PLANETOCENTRIC CONIC

C3 64.023 VHL B.OD|

LNCH ATMTH LN(M TINE

90,00 4 44 23

90.O0 23 35 9

]00.00 6 24 3fl

I00.00 J I 36

]]O,00 8 ]0 30

]]O.OO ] 32 II

LOL 71.64 VL

LOP 16.37 VP

GP 1.01 7AL

FLIGMT TIME 2]0.00 4RRJVAL CAT[ JUL Z 1966

01STANCE 602.719

26.I72 GAL 13.16 ATL 86,42 MCA

36.480 GAP 16.34 ATP 87.96 TAL

39.05 ZAP 178,23 ET5 146.92 7AE

0Ld 23.62 RAL

L-I TIME IN] LAT

3349.54 -23.67

4300.7I 3,28

3026,56 -26.09

4098.92 5.49

2695.20 -31,86

4003.03 10,58

OIFFERENTIAL CORRECTIONS

TOE 3.6579 TRA 6.079J TC3-1,205| BAU 1.0316

ROE ,5443 RRA .O017 RE3 .0117 FAU .006i3

rOE ,8623 FRA 1,6448 FC3 -,0829 BSP 19|54

DOE 3.6982 BRA 6.0791 DC3 1,2052 FSP -425

304.69 SNA 11_.99 ECC ,32565 |NC 3.5766 Vl 30,219

149.79 TAp 93.47 RCA 60.24 APO J57.24 V2 34.924

128.39 ETE 179._0 ZAC IOB,SB ETC ]6£.24 CLP |?B,54

27.59 RAO 6569.2 VEL 13.615 PTH 2.49 VHP 11.703 DPA 4.04 RAP I4.46 ECC 2.053?

IN] LONG |NJ RT ASC IN] ATMTH IN] TIME PO CST TIN |NJ 2 L4T |NJ 2 LONG

121,02 278.92 73.99 5 40 14 2749.3 -25.64 ]J2.91

177.60 267,95 61.86 25 6 50 3700,7 -.50 170.97

98.00 279.66 74.87 7 15 2 2426.6 -Z7.91 89.68

161.56 266.73 60.57 2 9 55 3498.9 1.53 J_3.0I

74,49 281,32 76.90 8 55 _5 2093.2 -33.33 65,58

151.20 263,63 57,31 2 38 54 3403.0 6.20 I4A,B5

MID-COURSE EXECUTIC_I ACCURACY ORBIT CETERMINATION ACEUR4E_

SGT 5757.B SGR 390.4 SG3 123.7 ST 2992.6 SR 399.9 SS 736.!

RRT ,4411RRF .4292 RTF ,9677 CRT .97_7 CRS -.8497 CST -.999I

SGB 5771.0 R23 .O00B RI3 .9677 LSA 3090.B MSA 191,0 SSA 11.2

SGI 5760.3 SG2 350.2 THA 1.72 ELl 3002.2 EL2 184.9 ALr 6.58

L4UNCH DATE DEC 4 J965 FLIGHT TIME 212.00

HELIOCENTRIC CONIC 015TANCE 606.823

RL 147.44 LAL ,O0 LOL 71,64 VL 26.139 GAL 14.42 AZL 88.40 HCA

RP 108.47 LAP -2.84 LOP 19.56 VP 36.468 GAP 19.35 AZP 87.79 TAL

RC 198.673 GL 10.74 GP .99 ZAL 37.57 ZAP 177.35 ETS 159.71 ?dE

PLANETO_ENTRIC CONIC

C3 72.781 VHL 8,33I OLA 23.42 RAL 29,24 RAO 6569.4 VEL |3.933 PTH

LNCH A?MTH LNCH TIME L-! TIME IN] LAT IN] LONG IN] RT ASC IN] AZMTH IN] TIME

90.00 4 33 53 3369,8fl -23.28 122.38 282.74 73.41 5 50 3

90.00 0 2 47 434J.34 4.59 J79.88 e71.32 62.03 J 15 8'

100.00 6 33 37 3048.30 -Z5.70 99.50 Z83.5I 74.18 7 24 25

100.00 I 5 44 4|38.I3 6.79 163,74 270,J1 60.82 _ 14 42

IlO.O0 8 IB 30 2719,08 -31.48 76.25 285.27 75.92 9 4 9

IIO.O0 I 37 O 4040.11 11.94 I33._I 287,01 57.73 2 44 20

01FFERENTJAL CORRECTIONS MIO-CC4JRSE EXECUTION ACCURACY

TOE 3.7893 TRA S.6JTB TC3-|.0112 BAU .9839 SGT 5736.8 SGR 385.3 SG3 J19.7

ROE .5723 RRA .0_87 RE3 .0082 FAU .00467 RRT ,4776 RRF .4660 RTF .9709

FOE .9663 FRA J.TJZJ FC3 -.0556 BSP I9155 SGB 3749.7 R23 .0008 R|3 .9709

DOE 3,9313 BRA 6,6179 BE3 J.OlJ2 FSP -4]0 SGl 5739.7 SG2 338,4 THA 1.84

ARRIVAL 0ATE JUL 4 1966

307,87 SMA 118.80 ECC .34128 INC 3.6006 V] 30,219

147,37 TAP 95.43 RE4 78.26 APO 159.35 v2 34.936

]28.21ETE I79.34 ZAC ]J8.70 ETE J66,II CLP |77,55

2.54 VHP 12.315 DPA 4.93 RAP ]6.47 ECC 2.1978

PO CST TIN IN] 2 LAT IN] 2 LONE

2769.8 -25.33 1J4.32

3741.3 .8] 173.24

244B.3 -27.62 91.22

3538.| _.83 157.]7

2119,1 -33.09 67,40

3440.1 7.59 ]46.81

ORBIT DETERMZNATION ACCURACY

5T 2930.4 SR 384,5 SS 737.0

CRT ,8762 CR5 -.848? CST -.9984

LSA 3040.1MSA 199.3 SSA 10.?

ELi 2949.B £L2 |BA.I ALF 6.58

]633



JPL TM 33-99 EARTH--VENUS TRAJECTORIES , VOL 2 1965-66

LAUNCH OAT[ 0[C 4 1965

N[LIOC£NTRIC CONIC

RL J47.44 LJL .00

RP 10B.43 LAP -2.73

RC Z00.481 GL 10.03

PLANETOC[NTRIC CONIC

C3 83,198 VHL 9.17J

LNCH A_HTH LNCH TIME

90.00 5 3 21

90.00 0 5 26

I00.00 6 42 34

100100 1 8 56

;IO.O0 B 27 0

llO.O0 1 40 59

FLIGHT TIN? 214.00 ARRIVAL DATE JUL 6 I966

0KSTANCE 610.596

LOL 71.64 VL 26.J06 GAL |5.79 A?L 86.37 HCA 311.06 SMA 1|B,62 ECC .35876 ]NC 3.6267 V] 30.119

LOP 2?.75 VP 36,457 GAP ?0.46 A?P 87.6? TAL ]46.44 TAP 97.50 RCA 76.07 APO IEJ.J6 VZ 34,948

GP .98 ZAL 36.20 ZAP 176,37 ETS 166.25 ZAE 177.99 ETE 179.59 ?AC 117,71 ETC 165.95 CLP 176.50

CLA 73-19 RAL 30.77 RAO 6569,6 VEL J4,307 PTH ?.60 VMP J2.997 DPA 5.79 RAP |8.45 ECC Z.369Z

L-| TIME IN| LAT IN| LONG IN| RT ASC JNJ A?NTH |NJ T|HE PO CST TIN IN| Z LAT IN| Z LONG

3388.74 -22.91 123.64 ?66.45 72.89 5 59 49 ?768.7 -25.04 I15.67

4364,12 5.95 168.Z9 274.58 62.?6 I 18 37 3784.1 Z.19 175.62

3068.82 -25.31 100.90 287.24 73.54 7 33 43 2468.8 -27.32 92.68

4179.27 8.15 166.04 273.38 61.14 ? 18 35 3579.3 4.24 139,43

?742.08 -31.08 77.93 ?89.09 75.00 9 12 42 2142.! -32.83 69.14

4078.78 13.33 I55.34 270.30 58.23 ? 48 58 3478.8 9.04 148.88

0IFFERENTIA.L CORRECTIONS

T0£ 3.9345 TRA 7.2051 TC3 -.8298 BAU .9730

ROE .6011RRA .0592 RC3 .0059 FAU .00312

FOE .8745 FRA 1.7874 rc3 -.0325 BSP 19078

BOE 3.9802 ERA 7.2053 BC3 .8298 FSP -395

LAUNCH DATE DEC 4 1965

HELIOCENTRIC CONIC

MID-COURSE EXECUTION ACCURACY ORBIT _ETERNINATION ACCURAC y

5GT 5713.4 8GR 379.9 SO3 J15.8 ST ?879.6 SR 377,8 SS 741.5

RRT .5147 RRF .5031RTF .9742 CRT .8743 CRS -.8493 CST -.9987

SGB 5726.0 R23 .0006 RI3 .9742 LSA 2991.6 NSA 186.6 SSA IO.2

SGI 5716.8 SG2 325.7 THA 1.96 ELI ?898.6 ELI 187.2 ALF 6.57

FLIGHT TINI_ 2|6.00 ARRIVAL CATE JUL B |966

DISTANCE 613.962

RL J47.44 LAL -OO

RP |08.39 LAP -2.62

RC 802.264 GL 9.34

PLANETO_ENTRIC CO_IIC

C3 95.677 VHL 9.781

LNCH AZMTH LNCH TIME

90.00 5 12 45

90.00 0 7 10

100.00 6 31 25

100.00 1 II 11

110.O0 8 34 58

lI0.OO | 44 8

LOL 71.64 VL 26.075 GAL 17.32 AZL B_.34 MCA 314.Z5 SNA lj8.45 ECC ,37838 INC 5.$_5_

LOP 25.94 VP 36.447 GAP ?I,72 AZP 87.45 TAL 145.44 TAP 99.68 RCA 73.63 APO 163.27

GP .96 ?AL 34.96 TAP J75.31 £TS |70.12 ZAE |27.7| ETE 179.63 ZAC 114.79 £TC 165.77

OLA 22.92 RAL 32.16 RA0 6569.9 VEL J4.732 PTH 2.67 VHP 13.763 DPA 6.63 RAP 20.38

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTM INJ TIME PO CST TIN INJ 2 LAT

3406.08 -2_.56 124.79 290.03 72.41 6 9 31 2806.I -?4.75

4428.78 7.35 184.81 277.71 62.58 I 20 59 38?8,8 3.62

3087.96 -24.93 102.20 290.84 72,95 ? 42 53 ?488.0 -27.05

4772.13 9.55 168.45 276.54 61.54 ? 21 33 3622.1 5.68

2764.00 -30.69 79.51 292.76 74.]4 _ 2| ? 7164.0 -52.55

4|18.85 J4.76 J57.57 273.49 58.81 2 52 46 3518.8 10.51

OIFFERCNTIAL CORRECTIONS

TD£ 4.0924 TRA 7.8411 TC3 -.6644 BAU .8499

ROE .6303 RRA .O935 RC3 .O046 FAU .00152

FOE .8854 FRA J.8702 FC3 -.0137 8SP 19067

806 4.I407 8RA 7.8417 8C3 .6644 FSP -383

N;O-COIJRSE EXECUTION ACCURACY

8GT 5683.6 SGR 374.1 SG3 112.l

RRT .5503 RRF .5396 RTF .9774

$GB 5695.9 R?3 .0002 R13 .97?4

$61 5687.3 $G? 31Z.I THA 2.08

Vl 30.219

VZ 34.961

CLP 175.41

ECC ?.5746

INJ _ LONG

|16-81

|78.J?

94.03

16! .80

70.79

151.03

ORBIT 0ETERMINATION ACCURACY

ST 2825.9 SR 369.6 55 748.6

CRT .87_8 CRS -.8502 CST -.9989

LSA 2941.0 MSA I83.1 5SA 9.7

EL1 2844.4 EL2 |79.? ALF 6,54

LAUNCH 0ATE 0EC 4 1965

HELIOCENTRIC CONIC

RL 147.44 L4L .00

RP 108.35 LAP -2.49

RC 204.075 GL 8.66

PLANETOCENTRIC CONIC

C3 I10.746 VNL 10.524

LNCH ATMTH LNCH TIME

90,00 5 2E 2

90,00 0 7 49

IO0.O0 7 0 6

lO0.O0 1 17 27

llO.O0 8 42 40

llO.O0 I 46 22

LOL 7j.64 VL

LOP 29.14 VP

GP .95 ?AL

FLIGHT TIME 218.00 ARRIVAL 0ATE JUL 10 1966

OISTANCE 616.811

26.046 GAL 19.01 AZL 86.31MCA 317.44 SMA lj8.79 £CC .40049 INC 3.6879 vl 30.219

36.438 GAP 23.14 AZP 87.78 TAL |44.58 TAP |07.0Z RCA 70,92 APO 165.67 V? 34.974

33.85 ?AP 174.16 £TS 172.70 7A£ I27.36 ET[ 179,68 7AC 116,74 ETC 16_.57 CLP |74.24

0LA 27.61RAL

L-I TIME IN| LAT

3421.66 -22.25

4475.07 8.80

3105,49 -74.58

4266.48 10.98

2784.60 -30.29

4160.12 16.20

CIFFERENTIAL CORRECTIONS

TCE 4.7699 TRA 8.5374 TC3 -.5t24 8AU .7387

RCE .6603 RRA .1519 RC3 .0041 FAU-.O0024

FOE .90|0 FRA 1.9633 re3 .0019 BSP |9044

606 4.3207 BRA 8.5384 0C3 .5124 FSP -371

33.41 RA0 6570.1 VEL 15.?34 PTH ?.?3 VHP |4.627 DPA 7.43 RAP 22.26 ECC Z.8ZZ6

IN| LONG ZNJ RT ASC |NJ A?MTH [NJ TIME PO C$T TIN IN| ? LAT IN| ? LONG

125.82 ?93.45 77.00 6 19 4 2871.7 -74.49 Jl7.Bg

187.45 280.71 6?.98 1 22 84 3875.! 5.IO 180.72

103.36 ?94.27 77.43 ? 5! 51 ?505.5 -26.T5 95.15

170.97 2?9.56 62.02 2 23 33 3666.5 7.15 |64.27

80.99 ?96.25 73.3_ 9 ?9 5 _I84.6 -32.77 72.33

I59.90 776._5 59,48 ? 55 42 3560.1 17.05 153.28

NJ0-COURSE EXECUTION ACCURACY ORBIT CETERNINATION ACCURACv

SGT 5649.8 $GR 327.9 SG3 ]08.7 ST 2772.6 5R 360.3 SS 739.7

RRT .5861RRF ._760 RTF .9805 CRT ,8720 CRS -.8518 CST -.999I

SG8 5661.8 R23 -.0004 RI3 .9805 LSA 7891.7 MSA 178.6 554 9.2

SGI 5653.9 SG2 297.9 THA 2,19 ELI 2790.4 EL? 175.Z ALF 6.49

LAUNCH 0ATE DEC 4 1965 FLIGHT TIME 220.00 ARRIVAL CATE JUL IZ 1966

HELIOCENTRIC CONIC 0ISTANCE 619.O04

RL 14T,44 LAL .O0 LOL 71.64 VL 26.018 GAL 20.91 AZL 86,28 HC4 320.64 SNA 118.14 ECC .42557 INC 3.7243 Vl 30.Z19

RP 108.31 LAP -2.36 LOP 37.33 VP 36.430 GAP ?4.76 AZP 87.17 TAL 143.90 TAP J04.53 RCA 67.87 APO 168.41 VZ 34.987

RE 205.757 GL 7.99 GP .94 ZAL 3?.89 ZAP 172.93 ETS 174.55 ZAE 126.92 ETE 179.73 ZAC II8.60 ETC J65.34 CLP J72.99

PLANETOCENTRIC CONIC

(3 J79,J06 VHL II.362 0LA 27.76 RAL 34.49 RA0 6570.4 VEL 15.825 PTH 2.80 VHP 15.609 _PA 8.20 RAP ?4.06 ECC 3.1248

LNCH ATMTH LNCM TIME L-I TIME IN| LAT IN| LONG IN| RT ASC IN| AZMTH IN| TIMC PO CST TIM IN| _ LAT ZNJ _ LONG

90.00 5 31 10 3435.21 -21,94 126.71 ?96.68 71.64 6 28 25 ?835.2 -24.75 118.80

90.00 0 7 23 452?.77 10.26 190.19 283.54 63.46 1 22 46 _922.8 6.62 183.41

IO0.O0 7 8 35 3121.10 -24.75 104.43 297.5I 71.97 B 0 36 7571.1 -26.49 96,34

100.00 1 12 39 4312.11 17.42 173,58 28?.42 62.59 ? 24 32 3712.1 8.66 166.87

110.00 8 50 5 2803,56 -79.92 82.34 299.54 72.63 9 36 48 2203.6 -38.00 73.74

lIO.O0 1 47 39 4202.47 |7.65 162.35 ?79.47 60.24 Z 57 41 3602,4 J3,55 155.6J

0IFF£RENTIAL CORRECTIONS NI0-COURSE _XECuT_ON 4CCURACY OROIT CE TERM]NAT](_N ACCURAC y

TDE 4.47J5 TRA 9.3026 TC3 -.3736 _AU .6448 SGT 56]2.0 SGR 361.5 $63 105.4 ST 2719.7 SR 349.8 S$ 775.3

ROE .6913 RRA .1749 RC3 .0043 FAU-.O0223 RRT .6214 RRF .61J9 RTF .9835 CRT .87?0 CR5 -.854J CST -.9993

FeE .922i FRA 2.0687 FC3 .0149 BSP I8990 SG_23.6 R?3 -.00J0 RJ3 .9835 LSA 7844.3 MS4 173.1 SSA e.6

8DE 4.5247 8RA 9+3043 BC3 .3736 FSP -359 SG! _6|_._ _? 2_3.D THA ?.30 ELI ?736.8 EL? 170.2 ALF 6.42
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 2, 1965-66J

LAUNCH CATE 0EC 5 1965 FLIGHT TIME 70.00 ARRIVAL 0ATE FEB 13 1966

HELIOCENTRIC CONIC

RL 147,4] LAL .00

RP 107.34 LAP 3,32

RC 47.20Z GL 17.54

PLANETOCENTRIC CONIC

C3 26.410 VHL 5.J39

LNCH AZHTH LNCH TIME

90.00 Z 51 51

90.00 ]4 16 38

I00.00 4 12 9

lO0.O0 15 39 J

I]O.O0 5 18 0

1]O.OO 16 49 AO

GIFFERENTZAL C(_RRECTIC)NS

TGE -.Z330 TRA -.4OJ1 TC3 .4532 BAU ,1692

ROE -.3251 RRA .O664 RC3 -.156I FAU .03652

FOE .3960 FRA -.1393 FC3-1.197| BSP 1932

BDE .4000 BRA .4066 BC3 .4793 FSP -286

GISTANC[ 184.180

LOL 72.65 VL 26.666 GAL -7.17 AZL 86.64 MCA 01.99 SNA 121.81ECC .2430Z INC 3.3561 VJ 30.223

LOP 154,63 VP 57,132 GAP -|Z.38 A?P 89.53 TAL 203°73 TAP Z85.TZ RCA 92.21 APO J5J.41 vz 35.239

GP -1.00 7AL 126.84 ZAP 7.35 ETS 6.64 ZAE 148.83 [TE 337,83 7AC 63.18 ETC I62.38 CLP -7.Z8

0LA -2.24 RAL 301.96 RAD 6568.I VEL 1Z.157 PTH 2.18 VHP 8.JZZ 0PA o16,35 RAP 331.02 ECC 1.4346

L-I TIME IN] LAT INJ LONG |NJ RT ASC IN] AZMTH IN] TIME PO CST lIq IN] 2 LA TINJ 2 LONG

221Z.54 -]9.52 41.35 167.Z7 110.93 3 28 44 I6JZ,5 -16.50 33.98

4995,57 22.64 Z19.30 |68.5I 72.52 15 39 54 4395.6 20.04 21J.60

1953.5J -20.64 21.83 166.80 112.12 4 44 43 1353.5 -17.46 14,48

4729,83 23.78 199.33 168.10 71.34 16 57 51 4129.8 ZI.0l ]9].65

1747.38 -23.63 4.76 165,37 113.45 5 47 7 1147.4 -20.01 357.50

4308,72 26.85 181.31 166.85 68.00 18 4 49 3908.7 23.63 173.63

MI0-COURSE EXECUTION ACCURACY ORBIT _ETERMINATION ACCURAC Y

SGT 696.3 SGR 403.2 SG3 113.7 ST 292.8 SR 363.1 SS 312.6

RRT -.0488 RRF .0487 R7F -.6745 CRT .8569 CRS .9944 CST ,8354

SGB 804.6 R23 .0007 R13 .6747 LSA 544.2 MSA 136.A SSA 23,2

SGl 696.7 SG2 402.5 THA 177.57 ELI 450,3 £L2 121.7 ALF 52,1J

LAUNCH 0ATE DEC 5 1965 FLIGHT TIME 72.00 ARRIVAL CATE FEB 15 1966

H[L|OCENTRIC CONIC 0ISTANCE I90.995

RL 147.4I LAL .00 LOL 72.65 VL 26.860 GAL -7.16 AZL 86.63 HCA 83.23 SNA

RP IO7.55 LAP 3.36 LOP 137.88 VP 37.266 GAP -II.d3 AZP 89.72 TAL 205.15 TAP

RE 48.656 GL lB.]9 GP -1.06 ?AL 128.20 ZAP 9,85 ETS 5.08 ZAE 148.04 ETE

PLANETOCENTRIC CONIC

C3 25.167 VHL 5.0]7 OLA

LNCH A,MTH LNCH TIME L-I TIME IN] LAT |NJ LONG IN] RT A$C INJ AZMTH IN] TIME

90.00 Z 43 0 2209.76 -19.4fl 4J.18 164.86 1J0.99 3 19 50

90.00 14 12 IO 4974.50 22.20 217.91 165.91 71.96 15 35 4

IO0.O0 A 3 26 1950.29 -20.55 21.63 164.39 112.19 A 35 56

IO0.O0 15 34 Z4 4709.20 23.33 |97,99 165.50 70.76 16 52 54

110.OO 5 9 36 1743.17 -23.5I 4.50 162.98 113.56 3 38 39

110.OO J6 44 44 4489.08 26,34 180.01 164.23 67.38 17 59 33

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURAC_

TOE -.2365 TRA -.3792 TC3 .A978 BAU .1765 SGT 714.3 SGR 403.0 SG3 129.0

ROE -.3158 RRA .0597 RC3 -.J656 FAU .04017 RRT -.052_ RRF .0533 RTF -.6882

FOE .4448 FRA -.1935 FC3-I.3818 BSP 2009 SGB 820.1 R25 -.0004 R13 .6884

BOE .3946 BRA .3839 Be3 .5247 FSP -330 SGI 714.8 SG2 402.2 THA 177.52

182.98 ECC .23323 INC 3,3687 Vl 30.223

290,39 RCA 94.30 APO 151.66 VZ 35.23A

338.57 ZAC 63.90 ETC 162.51 CLP -9.79

-1.95 RAL 300.29 RAD 6568.0 VEL 12.106 PTH 2.17 VHP 7.605 0PA -]6.IT RAP 331.76 ECC 1.4142

PO CST TIN IN] Z LAT IN] Z LONG

1609,8 -]6.42 33.81

4374.5 J9.53 210,26

J350,3 -17.36 14.29

4109.2 20.49 190,33

1143.2 -19.87 357.23

3889.I 23.05 172.40

ORBIT DETERMINATION ACCURACY

ST 300,2 SR 36],3 SS 337.7

CRT .8732 CRS .9928 CST ,83T6

LSA 561.7 MSA I36.3 SSA 24.0

ELI 455.2 ELI Jl6.I ALF 51.03

LAUNCH GATE 0EC 5 1965 FLIGHT TINE 74.00 ARRIVAL 0ATE FEB 17 1966

HELIOCENTRIC CONIC

RL 147.4] LAL ,00

Rp 107.57 LAP 3.3B

RC 50.ZOB GL I8,78

PLANETOCENTRIC CONIC

C3 24.144 VHL 4.914

LNCH AZNTH LNCH TIME

90.00 2 34 39

90.00 14 7 48

100,00 3 55 13

ioo,oo ]5 29 55

ZJO.O0 3 1 40

II0,00 16 39 58 A471

0IrFERENTIAL CORRECTIONS

T0E -.2397 TRA -.358I TC3

RCE -.3070 RRA .0533 Re3 -

FDE .5OJJ FRA -.2563 FC3-1

_CE .3895 BRA .36ZJ Be3

0[STANCE J97.799

LOL 72.65 VL 27.033 GAL -7.16 ATL 86.62 HC& 88.47 SHA

LOP 161.12 VP 37.385 GAP -10.53 AZP 89.91 TAL 206.56 TAP

GP -1.14 ?AL 129.48 ZAP 12.46 ETS 4.14 ZAE 147.50 ETE

OLA -1,68 RAL 298.69 RA0 6568,0 VEL 12.063 PTH 2,16 VHP

L-I TIME INJ LAT IN] LONG INJ RT A$C |NJ AZMTH IN] TIME

2207.89 -19.41 41.06 162.64 111.04 3 II 27

4955.98 21.81 216.70 163.52 71.47 15 30 24

1948.02 -20.50 21.49 162.18 1)2.25 4 27 41

4691.08 22.91 196.00 163.11 70.26 16 48 6

1740.00 -23.41 4.30 J60.78 115.65 5 30 40

.86 25.09 178.88 161.83 66.85 17 54 29

NI0-COURS£ EXECUTION ACCURACY

.5387 BAU .|828 5GT 730.0 SGR 401.8 SG3 146.4

.1745 FAU .O4434 RRT -.0fi69 RRF .0589 RTF -.6997

.5900 BSP 2071 5GB 833.3 R23 -.0019 RI3 .6999

.5662 FSP -382 SGI 730.5 SG2 400.9 THA 177.43

124,06 ECC .22459 INC 3,3812 Vl 30.ZZ3

295.04 RCJ 96.Z0 APO 151.92 VZ 35.2Z7

339.15 ZAC 64.53 £TC 162.60 CLP -JZ.40

7.117 0PA -16.03 RAP 532.41ECC 1.3974

PO CST TIN IN] 2 LAT IN] 2 LONG

1607.9 -16.37 33.69

4356.0 19.07 209.09

1348,0 -17.30 14.15

4091.1 Z0.02 189.Z1

1140.0 -19.77 357,06

387J.9 22.53 171.33

ORBIT _ETERMINATION ACCURAC Y

ST 306.7 SR 358.5 SS 364.6

CRT ._879 CRS .9906 CST ,B402

LSA 579.8 MSA 137.4 SSA 24.6

ELI 458.8 EL2 110.3 ALF 50.01

LAUNCH _AT[ DEC 5 1965 FLIGHT TIME 76.00 ARRIVAL CATE FEB 19 1966

HELIOCENTRIC CONIC

RL 147.4I LAL .00

RP J07.60 LAP 3.39

RE 51.850 GL 19.32

PLANETC)CENTRIC CONIC

C3 Z3.305 VHL 4.828

LNCH AZMTH LNCH TINIE L-I TIME ZNJ LAT

90.00 2 26 51 2206.83 -19.38

90.00 J4 3 38 4939.72 21.45

100.00 3 47 3E 1946.39 -20.46

100.00 15 E5 39 4675.20 22.35

lIO.O0 4 54 15 1737.75 -23.35

110.00 16 35 23 4456.80 25.48

DIFFERENTIAL CORRECTIONS

TOE -.2407 TRA -.3366 TC3 .5773 BAU .1886

ROE -.2986 RRA .0474 RC3 -.1826 FAU .04918

FOE .5649 FRA -.3301 FC3-J.8270 BSP 216I

8DE .3835 BRA .3399 Be3 .6055 FSP -445

DISTANCE 204.590

L(_L ?2.65 VL 27.188 GAL -7.17 ATL 86,6J HCA 91.72 SMA

LOP 164.37 VP 37.491 GAP -9,66 A?P 90.|0 TAL 207.94 TAP

GP -].23 ?AL 130.69 ZAP 15.19 ETS 3.52 ZAE 147.23 ETE

J25.04 ECC .21T02 INC 3.3937 Vl 30.??3

?99.66 RCA 97.90 APO J52.18 V2 35.220

339.58 7AC 65.04 ETC ]67.6T CLP -15.14

0LA

IN] LONG IN] RT ASC IN] AZMTH IN] TIME

40.99 J60.6! 111.06 3 3 38

215.64 161.35 71.06 15 ?5 58

ZI.40 J60.16 117.28 4 19 59

195.77 160.93 69.83 16 A3 34

4.16 158.77 ]15.71 5 23 13

J77.90 159,64 66.40 17 49 42

MIO-COURSE EXECUTION ACCURACY

5GT 743.0 SGR 399.B 5G3 166.5

RRT -.0657 RRF .066? RTF -.7110

SGB 843.7 R?3 --0012 R13 .7]J3

SGI 7A3.6 SG2 398.5 THJ J7T.16

-J.43 RAL ?97.20 RAD 6567.9 VEL 12.028 PTH ?,15 VHP 6,637 0PA -15,94 RAP 332.93 £CC ],3833

PO CGT TIN IN] ? LAT IN] ? LONG

1606.8 -J6,35 33.63

4339.T ]8.67 208.07

]346.6 -J7,76 ]4.07

4075.? J9,60 188._J

I137.B -J9.70 356.92

3_56.8 ?2.07 170.4]

ORBIT CETERMINATION ACCURACY

ST 3]0.3 SR 354.8 $5 392.7

CRT .9004 CRS .9878 C5T ._4J_

LSA 597.1 HSA 13_.6 SSA 25.J

ELI 459,7 EL? ID4.2 ALr 49.24
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 2. 1965-66)

LAUNCH DATE 0£C _ 1965

NELIOCENTR|C CONIC

RL 147.41 LAL ,00

RP 107.62 LAP 3.39

RC 53,572 GL 19.80

PLANETOCENTR|C CONIC

C3 22.6|5 VHL 4.T56

LNCH A_MTH LNCH TIHE

90.00 2 |9 39

90.00 13 59 46

|00.00 3 40 25

J00.00 15 ZI 40

|I0.00 4 47 23

JJO.O0 J6 31 |E

OIFFERENTJAL CCRRECTION$

TOE -.24Zfl TRA -.3195 TC3 .6060 6AU .1920

ROE -.290! RRA .04J8 RC3 -.1900 FAU .05463

FOE .6403 FRA -.4J34 FC3-2.09|2 95P 2193

BOE .379J 9RA .3213 BC3 .6351 FSP -314

LAUNCH DATE OEC 3 1963

FLIGHT TIME 79.00 ARRIV4L 0ATE FEB 21 1966

0ISTAMC£ ZJI.364

LOL 72.65 VL 27.326 GAL -7.18 A?L 66.59 MCA 94.96 SMA 125.93 ECC .21041 INC 3.4062 Vl 30.223

LOP 167.62 VP 37.563 GAP -8.84 AlP 90.29 TAL 209.27 TAP 304.23 RCA 99.43 APO 152.43 VZ 35,ZJZ

GP _|.32 7AL J_1.79 ZAP |8.06 ETS 3.09 ZA[ |47.23 [T[ 339.84 IAC 65.42 ETC 162.71 CLP -18.01

OLA -l.2| RAL 295.8| RA0 6567.9 VEL 12.000 PTH 2,|4 VMP 6.225 0PA -15.91 RAP 333.33 ECC 1.3722

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIN[ PO CST TIN |NJ 2 LA TINJ Z LONG

2206.49 -19.37 40.97 138.79 111.07 2 56 2fl |606.5 -16.34 33.6!

4925.43 2J.|3 214.71 159.39 70.70 15 21 51 4325.4 18.3J 207.18

1945.92 -20.44 21.36 J58.33 1|2.20 4 J2 5| 1345.9 -J7.24 14.O2

466J.24 22.22 194.66 |58.9? 69.47 J6 39 21 4061.2 19.22 187.35

1736.33 -25.3! 4.07 J56.95 J15.74 5 16 |9 IJ36.3 -|9.65 3f16.94

4443.39 25.12 177.04 J57.68 66.0| |7 45 16 3843.6 Z|.66 I69.60

MI0-COURSE EXECUTION ACCURACY ORBIT _ETERNINATION ACCURACY

SGT 751.6 5GR 396.7 SG3 189.3 ST 3|4.6 SR 349.9 SS 423,9

RRT -.07|6 RRF .0744 RTF -.7170 CRT .91|3 CRS .9849 CST .B44!

SGB 849.9 R23 -.0035 R|3 .7J73 LSA 616.9 NSA |4|.0 SSA 25.3

SG| 752,4 5G2 395.3 THA 177.01 ELI 460.1 EL2 98.5 ALF 48.34

FLIGHT TIME 80.00 ARRIVAL CATE FEB 23 1966

HELIOCENTRIC CONIC

RL 147.41 LAL .00

RP 107.64 LAP 3.38

RC 53.368 GL 20.23

PLANETOC£NTRI( CONIC

C3 22.04? VHL 4.695

LNCH AZ_TH LNCH TIME

90.00 2 13 !

90.00 13 56 14

JO0.O0 3 33 54

100.00 J5 IB 2

|J0.00 4 41 4

J_0.00 16 27 ZI

DIFFERENTIAL C(_R[CTION$

TOE -.2429 TRA -.3025 TC3 .6270 _AU .J937

ROE -.28J6 RRA .0363 RC3 -.1969 FAU .06086

FOE .7270 FRA -.fl089 FC3-2.3897 BSP 2208

BDE .3719 BRA .3047 BC3 .6572 FSP -594

OISTANCE 219.I|B

LOL 72.65 VL 27.449 GAL -7.19 A?L 86.58 HCA 98,20 SMA 126.73 ECC .20466 JNC 3.4186 V| 30.223

LOP 170.86 VP 37.664 GAP -8.06 AZP 90.49 TAL 2|0.53 TAP 308.72 RCA 100.60 APO 1_2.67 V2 35,204

GP -1.43 7AL _32.79 ZAP 2|.08 ET$ 2,74 ZAE |47.5| ETE 339,94 7AC 63.65 ETC 162.70 CLP -2J.04

DLA -I.O0 RAL 294.53 RAO 6567.9 V[L 11.976 PTH 2.13 VHP 5.820 0PA -J5.94 RAP 333.57 ECC 1.3628

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ ATMtH INJ TIME P0 CST TIM INJ 2 LATINJ 2 LONG

2206.90 -19.38 40.99 157.14 111.06 2 49 49 1606.B -|6.34 33.63

49J2.79 E0.85 213.90 J57.64 70.39 15 18 7 43J2,8 17.98 206.39

I945.9I -20.44 21.36 156.69 112.30 4 6 19 1343.9 -J7.24 ]4,02

4648.91 21.92 194.07 157.22 69.15 16 35 31 4048.9 18.89 186.38

1735.63 -23.29 4.03 155.33 115.76 3 10 0 1133.6 -19.63 356.80

4431.96 24.79 176.29 155.9I 65.68 17 4I J3 3832.0 21.30 168.89

MIO-COURSE EX[CUTION ACCURACY CWB[T 0ETERMINATION ACCURAC y

SGT 755.5 SGR 392.7 $G3 2J5.3 ST 3|6.9 SR 343.9 s5 4_7.!

RRT -.0790 RRF .0842 RTF -.7197 CRT .9200 CRS .9819 CST .8433

SGB 851.5 R23 -.0066 R13 .7202 LSA 637.4 MSA |44.1 SSA 23.Z

SGJ 756.4 SG2 391.1 THA 176.79 ELl 458.3 EL2 93.2 ALF 47.34

LAUNCH CATE OEC 5 1965 FLIGHT TIME 92.00 ARRIVAL CAT£ rE6 25 !966

NELTOCENTRIC CONIC CISTANCE Z24.949

RL 14T.4| LAL .dO LOL 7_.65 VL 27.553 GAL -7.20 A_L 86.57 HCA |0|.43 SNA 1_?.45 ECC ,1996T |NC 3.4317 V! 30.223

RP 107,67 LAP 3.36 LOP 174.|0 VP 37.734 GAP -7.31 AZP 90.68 TAL 211.70 TAP 3|3.13 RCA 102,00 APO 1_2,90 V2 35,|93

RC 57.230 GL Z0.63 GP -1.53 ZAL 133.69 ZAP 24.28 ETS 2,47 ZAE 148.0_ ETE 339.93 ZAC 65.T3 ETC 162.66 CLP -Z4.Z3

PLANETOCENTRIC CONIC

C3 2J.579 VHL 4.645 DLA -.80 RAL 293.36 RAO 6567.9 VEL 11.957 PTH 2.13 VHP 5.442 0PA -|6.03 RAP 333.66 ECC J.335J

LNCH AZNTH LNCH TIME LoI TIME IN| LAT IN| LONG IN| RT AS( INJ AZNTH _NJ TIME PC CST TIN IN| 2 LAT IN| _ LONG

90.00 2 6 ]9 2207.70 -J9.40 41,05 15_,69 |1|.04 2 43 46 1607.7 -16.37 33.68

90.00 13 33 6 4901.51 20.59 2J3,17 156.06 70.|2 15 1_ i7 4_01.3 17.69 Z03.69

100.00 3 27 56 1946.32 °20.46 21.39 155.24 112.29 4 0 23 1346.5 -17.26 14.O6

JO0.O0 15 14 49 4637.93 2J,65 193.36 155.66 68.67 16 32 7 4037.9 18._9 J85,9J

]10.00 4 33 20 1735.37 -23.28 4.02 |53.98 113.76 5 4 15 1133.6 -|9.63 356.T9

110.00 16 23 55 4421.63 24.50 |75.63 154.35 65.38 J7 37 37 382|.6 20.9T 168,26

CIFFERENTIAL CC_RRECTIONS NI0-CO(JRSE EXECUTION ACCURACY ORBIT CETERNINATION ACCUR4CY

TOE -.2414 TRA -.2892 TC3 .6385 BAU .I933 SGT 753,6 SGR 387.9 SG3 244.9 ST 31T.0 SR 336.B SS a92.6

ROE -.2728 RRA .0315 RC3 -.2033 FAU ,06794 RRT -.0676 RRF .0961RTF -.7J82 CRT .9263 CRS .9798 CST .9448

FOE .8266 FRA -.6179 FC3-2.72_7 6SP 220J 5GB 647.3 RZ3 -.0|06 R13 .7189 LSA 658.9 MSA 147.7 SSA 24.9

BDE ,3643 BRA .2909 Be3 .6701FSP -686 5G1 754.6 SG2 385.8 THA |76.49 ELI 453.9 EL_ 88.6 ALF 46.g7

LAUNCH OATE DEC 5 1965 FLIGHT TIME 84.00 ARRIVAL OATE FEB 27 |966

HELIOCENTRIC CONIC

RL 147°4| LAL .00 LOt. 72.65 VL 27.649 GAL -7.ZJ A2L

RP J07o70 LAP 3.33 LOP 177.34 VP 37.794 GAP -6.59 A?P

RC 39.152 GL 20.98 GP -1.68 7AL 134.47 ZAP 27.67 ET$

PLANE TOCENTRIC CONIC

C3 21.189 VHL 4.603 OLA

LNCH ATNTH LNCH TIME L-I TIME IN| LAT

90.00 2 I 29 2209.13 -19.44

90.00 I3 50 24 4891.31 Z0.35

100.00 3 22 33 I947.66 -20.49

I00,00 I5 I2 2 4628.0I 21.41

110.00 4 30 B 1736.10 -23.30

|10.O0 16 EO 56 4412.34 24.24

OIFFERENTIAL C(_RECTIONS

TOE -.Z36Z TRA -.2779 TC3 .6419 BAU .1913

ROE -,2637 RRA .0266 RC3 o.2096 FAU .07602

FOE .9390 FRA -.7422 FC3-3.1062 BSP 2201

BDE ,3_A0 BRA .279! BC3 .6752 FSP -795

OI$T_NCE 2311556

86.56 HCA 104.67 5MA 128.09 ECC .19536 INC _.444_ Vl 30.22_

90.87 TAL 212.78 TAP 317.43 RCA J03,07 AP0 1_3,|J V2 35.J_6

2.24 ZA[ J48.96 ETE 339.55 ZAC 65.62 ETC 162.37 CLP -2T.62

-.62 RAL 292.36 RA0 6_67.9 VEL

_NJ LONG IN| RT _SC IN| AZMTH INJ TIME

41.14 134.41 lJJ.OJ 2 38 19

212.32 134.71 69.87 15 11 55

21.47 153.97 J12.26 3 53 0

192.73 134._8 66.6_ 16 29 |0

4.06 132.62 J15.75 4 59 4

173.04 152.97 65,12 |7 34 28

NI0-COURSE EXECUTION ACCURACY

SGT ?A_.2 SGR 38_.2 SG3 278.6

RRT -.I0J7 RRF .11J5 RTF -.7133

SGB 837.5 R23 -.0136 R|3 .7143

SG| 746°5 $G2 379.5 THA |75.97

11.940 PTH 2,J2 VHP 5.090 DPA -16.21 RAP 333.55 ECC _.34_7

PO CST TIN JNJ 2 LATINJ 2 LONG

1609-| -|6.4J 33.77

4291.3 |7.4Z 205.06

134T.7 -|7.29 !4.13

40_9.0 |_,3J J_5.30

1136.| -|9.64 336.B]

3812.3 20.68 167.70

OROIT 0£TERNINATION ACCURACY

ST 312.3 SR 32_.5 SS 529.6

CRT .9299 CR$ .9757 C5T .84j3

LSA 6_0.0 M5A J51.3 SSA _4.6

EL| 445.2 EL2 _4.8 ALF 46.56

1636



JPL TM 33-99 EARTH--VENUS TRAJECTORIES =VOL 2, 1965-66

LAUNCH DATE OEC 5 1965 FLIGHT TIN[ 86,00 ARR[VAL CAT[ NAR ! J966

HELIOCENTRIC CONIC

eL J47.4I LAL ,00

RP J07,73 LAP 3,29

RC 61.127 GL 21,30

PLANETOCENTRIC CONIC

C3 20.862 VHL 4.567

LNCH A_MTH LNCH TIME

90.00 I 56 33

90.00 13 48 iO

IO0,00 3 17 42

IO0.00 15 9 43

ILO,OO 4 25 28

110.00 IS IB 25

OIFFERENTIAL COtRECTION$

TOE -,22_6 TRA -,2722
ROE -.2540 RRA ,O221

FOE J.O690 FRA -.8792

BO[ .3424 BRA .2731

DISTANCE Z36,237

LOL 72.65 VL Z7.730 GAL -7,22 AZL 86.54 HCA 107.90 $Ma

LOP |60.58 VP 57.844 GaP -5.90 aZP 91.06 TaL 215.75 TaP

GP ol.63 ZaL 135.14 laP 31.27 ETS Z,02 74[ 150,13 ETE

]26,65 [CC .|9164 INC 3.4583 V| 30,223

321.65 RCA 103.9_ 4PO 153.30 V2 35.176

336.96 Z4C 65.3| £TC 162.42 CLP -3J,22

-.43 RkL 291.46 Ra0 6567.8 VEL 11.927 PTH 2.|2 VHP 4.764 OPa -16.46 RAP 555.25 [CC 1.34330LA

JNJ LONG IN| RT a$C JNJ aZNTM ]NJ TINE

4|.26 55,30 ||0.96 Z 35 24

211,92 55.51 69.65 15 9 32

21,57 52,86 |12,22 3 50 1|

I92,14 53,08 68.40 16 26 42

4.12 51,52 115,72 4 54 Z6

174.50 51,76 64.89 |7 3| 49

MI0-COURS£ EXECUTION aCCURACY

TC3 .6301BAU .I657 SOT 728.6 SOR 375.7 $G3 516.5

RE3 -.2157 FaU ,08502 RRT -.||35 RRF ,1288 RTF -.699J

rc3-3.5283 86P 2J29 $G8 819.7 R23 -.0215 RJ3 ,7006

BC3 .6680 FSP -914 5Gl 730.3 SG2 572.4 THA 175.47

L-I TIME ZNJ LaT

2211.06 -19.48

488t.90 Z0.13

1949.32 -20.53

4618.87 21.|6

1737.15 -25.33

4403,BJ 23.99

PO CST TIN IN| Z LAT INJ 2 LONG

16J1.! -16,46 33.69

4281.9 17,16 204.48

1549.5 -J7,34 I4.23

4018.9 lB.06 J64.74

1|37,1 -19,66 356.69

580_.8 28.41 167.I9

_SJT 0ETERM[NATION ACCURACY

ST 306.2 SR 318,8 55 569.9

CRT .9305 CRS ,9729 CST ,8551

L$a 705.9 MSk J55.3 ss4 24.1

ELI 434.5 EL2 B2.a aLF 46.24

LAUNCN D_TE DEC 5 1965 FLIGHT TJNE 88.00 aRRIVaL DATE MAR 3 1966

HELIOCENTRIC CONIC OlSTANCE 244,890

RL J47.41 LAL .00 LOL 72.65 VL 27.800 GAL -7.22 aZL 86.53 HCa Ill.J3 SMk

RP J07.76 LaP 3,24 LOP 183.62 VP 37.886 GaP -5._5 aZP 91.25 TAL 214.60 TaP

RC 63,151 GL 21.60 GP -2.00 7AL 135.69 ZAP 35.10 ET$ 1,82 ZaE 151.62 ETE

PLaNETOCENTRIC CONIC

C3 20.583 VHL 4.537 0LA -.25 RAL 290.89 RAO 6567.8 VEL I1.915 PTH 2.12 VMP

LNCH aZNTH LNCH TIME L-Z TIME IN| LAT JNJ LONG

90.00 I 52 7 22J3.48 -19.54 41.41

90.00 13 48 28 4873.04 19.92 21J,35

100.00 3 13 21 1951.47 -20.58 21.71

100.00 15 7 54 4610.28 20.96 191.60

110.O0 4 2I 19 1738.69 -23.38 4.22

JlO.O0 16 I6 24 4395.83 23.76 174.00

OIFFERENTIAL CORRECTIONS

TO( -.2J96 TRA "_713

ROE -.2437 RRA .0177

roe l.zISB FRA-I.O308

BOE ._280 8RA .2718

IN| RT A$C

52.35

52,47

51.92

52.04

50.58

50,72

129.13 ECC .|6845 JNC 3.4725 Vl 30.223

325.74 RCa 104.60 aPO J53.47 V2 35,166

538.06 ZaC 64.79 ETC J62.22 CLP -35.05

HID-COURSE EXECUTION aCCURaCY

TC3 .6040 BAU .J771 SGT 703.3 SGR 368.4 SG3 358.4

RC3 -.2219 FaU .09502 RRT -.1260 RRF .1496 RT_ -.6744

FC3-3.9967 8SP 20|6 SG8 794.0 R23 -.0337 R13 .6767

8C3 .64_5 FSP -|049 SGJ 705.4 5G2 364.4 THA 174.85

4.464 OPa -16.84 RAP 332.73 ECC |.3387

ZNJ AZMTH IN| TIME PO CST TIM IN| 2 LaT IN| 2 LONG

110.91 2 29 1 |613.5 -16.52 34,04

69.45 15 7 39 4273.0 16.94 203.94

112.17 3 45 52 1351.5 -17.40 14.36

86.19 J6 24 44 4010.3 17.62 184.21

115.68 4 50 18 1138.7 -19.75 356.98

64.67 17 29 40 3795.8 20.|5 166.71

ORBIT 0ETERMINATION aCCURaCY

ST 296.2 $R 307.8 $S 612.5

CRT .9272 CR$ .9705 CST .8237

LSa 729.2 NSA 159.4 $$a 23.4

EL| 4J9.4 EL2 8|.4 ALF 46.19

LAUNCH DATE DEC 5 1965 FLIGHT TIME 98.00 4RR]VAL OAT[ M4R 5 1966

HELIOCENTRIC CONIC

RL 147,41 LAL .00

Rp 107.80 L4P 3,16

RC 6_.219 GL 21,86

PLANETOCENTRIC CONIC

C3 20.342 VHL 4.510

LNCN ATNTH LNCH TIME

90.OO I 48 9

90.00 13 45 12

lO0.O0 3 9 25

100.00 15 6 35

tlO.O0 4 17 38

JlO,OO 16 14 54

CIFFERENTIAL CORRECTIONS

TOE -.2039 TRa -.2747 TC3 .5652 8AU .1658

ROE -.2326 _Ra .0133 RC3 -.2284 raU .10618

FOE 1,3763 FRa-I,1985 FC5-4.5188 BSP 1890

BO£ .3093 BRa .2750 BC3 .6096 FSP -1205

CISTANC£ 251.515

LOL 72.65 VL 27.659 GAL -7.21 AZL 86.51 HC4 114.36 $Ma 129.55 ECC .18571 INC 3.4669 vI 30.223

LOP |67.05 VP 37.9J9 G4P -4.62 4ZP 91,44 TAL 215,54 TAP 329.70 RC4 J05.49 4PO 153.6J v2 35,155

GP -2.19 ZaL 136,14 ZaP 39,J7 £TS 1.6| ZaE J53.41 £TE 556.76 ZaC 64.04 £?C 161,94 CLP -39.12

0La -.07 RAL 290.05 RA0 6567.8 VEL 11.905 PTH 2.12 VHP 4.J90 0PA -|7,29 RaP 351,96 £CC J.3546

L-I T|M[ INJ LaT INJ LONG |NJ RT aSC INJ AZMTH ZNJ TIME PO CST T|N |NJ 2 LaT INJ 2 LONG

2216.37 -19.61 41,59 151.56 1J0.64 2 25 6 1616.4 -16.60 34.21

4864._j I9.7| 2J0.81 151.59 69.25 |5 6 17 4264.5 16.7I 203.42

J954,09 -20.65 21.67 151.12 |J2.lO ] 42 2 |554.| -17.47 14.52

4602.03 20.75 191.O7 151.15 67.99 16 23 17 4002,0 J7.58 183.71

1740.69 -23.43 4.34 149.79 J15.63 4 46 39 J140.7 -19.79 357.|0

4366.19 23.54 173.52 149.83 64.46 17 28 2 3768,2 19.90 166.26

MID-COURSE EXECUTION aCCURaCY ORBIT _ET£RM|Na TION aCCURaCY

5GT 669.9 5GR 360.6 SG3 405.2 ST 279.8 SR 29_.6 SS 655.7

RRT -,1425 RRF ,1756 RTF -.6565 CRT .9|79 CRS .9679 CST .8030

SGB 760.8 R25 -.050J RI3 .6404 LSA 754.1MSa 165,0 SSA 22.B

SGI 672.7 SG2 355.5 THA 175.91 ELl 398.6 EL2 82,4 ALF 46.71

LAUNCH DATE DEC _ 1965 FLIGHT TIME 92.00 aRRIVaL D4TE MAR 7 1966

HELIOCENTRIC CONIC

RL 147.4| LAL .00

RP 107.83 LaP 3.10

RC 67.327 GL 22.15

PLANETOCENTRIC CONIC

C3 20.I28 VHL 4.486

LNCH aZMTH LNCM TIME

90.00 I 44 57

90.00 I3 44

JO0.O0 3 6 J

100.00 I5 5 47

JIO.OO 4 14 24

JlO.O0 16 13 54

OZFV[RENTIAL CORRECTIONS

TOE -.18_O TRA -.2859 TC3 .5063 BAU ,1502

ROE -.2207 RRA .0092 RC3 -,2351FAU .11809

FOE 1.556I FRa-1.3742 rc3-5.0792 BSP 1677

BOE .2879 BRA .2860 BC3 ,5582 _SP -1368

OZSTaNCE 258.110

LOL 72.65 Vk 27.909 GaL -7.20 AZL 88.50 HCa 117.59 SMA 129.90 ECC .18535 INC 3.5022 Vl 30.223

LOP I90.29 VP 37.945 GAP -4.0! AZP 91.62 TAL 215.95 TAP 333.54 RCa |06,08 aPO 153.72 v2 35,|43

GP -2,39 7aL I36,48 2AP 43.49 ETS 1.38 ZaE 155.50 ETE 354.86 2AC 65.05 ETC 161.57 CLP-45.44

DLA .I2 RAL 289.50 Ra0 6567.8 VEL 11,896 PTH 2,I1 VMP 5.943 0Pa -17.85 RAP 330.95 ECC 1.5513

L-I TIME IN| LAT ZNJ LONG |NJ RT aSC IN| aZMTH IN| TIME PO CST TIM _NJ 2 L4T IN| 2 LONG

2219.76 -19.69 41,81 150,90 |10.77 2 21 37 1619.8 -16.69 34.42

4856.07 19.51 210.27 150.84 69.06 15 5 26 4256.J J6.49 202.90

1957.I9 -20.73 22.07 150.47 J|2.03 5 38 38 1557.2 -J7,56 |4.71

4593.87 20.54 190.58 J50.40 67.80 16 22 2| 5993.9 J7,_5 J83.22

J743.|6 -25.51 4.50 |49,14 IJ5,56 4 43 27 1143.2 -|9.87 557.25

4380.67 25.32 175.04 149.08 64.26 17 26 54 5760.7 |9.66 J65._J

HZ0-COURSE EXECUTION aCCURaCY ORBIT D_TERNINATION aCCURaCY

SGT 628.9 SGR 352,2 S_3 455.5 ST 260.8 SR 28|.9 SS 702.0

RRT -./5J4 RRr .2050 RTF -,5727 CRT .8995 CRS ,9659 CST .7700

SGB 720,8 R23 -.08J2 RJ5 ,5794 LSa ?82.3 MSA |66,6 $$A 22.0

SGJ 632.J SG2 346.4 THa 173,06 £LJ 574.5 £L2 65.9 aLr 47.4_

J637



JPL TM 33-99 EARTH--VENUS TRAJECTORIES t VOL 2 1965-66,

LAuNCN _JTE CE( 5 1965 FLIGHT TIME 94.00 4RRIV*_ _ATE WAR 9 1966

"£LIOC(NTRIC CONIC

RL 147.41 LAL .00

_P 107.87 LIP 3.OZ

RC 69.470 GL 27,4J

PL_NETOCENTR|C CC__IC

C3 19.933 VHL 4,465

LNCH ATMTH LNCH TIME

90.00 I 4] ?B

90.00 13 44 19

100.00 ] Z 58

TOO.DO J5 5 31

llOtO0 4 11 33

110.00 16 13 Z5

CIrFERENTIAL CORREETrON$

TCE -.1605 TRA -.3040 TC3 .4786 BAU .JII?

RCE -.2079 RRA .0052 RE3 -.2471 FAU .13071

rCE 1.750] FRA-1.5574 FC]-5.6769 BSP 1406

BOE .1626 eRA .3040 BE3 .4922 FSP -1544

CISTANCE 264.676

LOb 7Z.65 VL 27.950 GAL -7.19 A?L P6.48 HCA lZ0.B? SMA

LOP 193.52 VP 37.964 GAP -].44 A?P 91.80 TiL _|6.44 T4P

GP -?.6Z ?AL 136.71 lAP 46.08 ET$ 1.]3 ?AE 157.86 ETE

130.19 ECC .16134 INC 3.5)61 Vl 30.Z73

337.25 RCA 106.56 APO 153.80 v2 35.l]E

33Z.I_ ?AC 61.83 ErE 161.11 CLP -48.0Z

CLA .33 RAL 2Bg.0g RAC 6567.B VEL II,8BB PTH _,11 VHP 3.7Z3 CPA -lP.SI RAP 3_9.68 [CC 1,37B1

L-] TIME IN] LA7 IN] LONG IN] RT A$C IN] AZMTH IN] TIME PO CST TIN IN] ? LAT INa Z LONG

Z?Z1.66 -19.79 4Z.06 150.]7 110.68 Z 18 3? 1623.7 -16.80 3,.66

4B47.55 19.30 209.74 1_0.27 68.87 15 5 7 4247.5 16.26 ?02.38

1960.79 -E0.B? 22.]0 149.94 111.94 3 35 39 1360.B -17.66 14.93

4585.65 _0.33 190.04 149.78 67.60 J6 ?J 56 3985.7 17.17 JP?.7?

1746.09 -23.59 4.68 148.63 115.48 4 40 40 1|46.! -19.97 357.4?

a373.12 23.09 |77._7 148.45 64.07 17 _6 18 ]77].! 19.41 165.36

M_-COUR$[ EXeCuTION ACCURACY ,'2_8tT _ETERWZNATION JCCURJ(Y

5GT 584.0 $GR ]A].5 SG3 509.2 ST 237.2 SR 266.9 SS 743.?

RRT -.1515 RRF .Z388 RTr -.4715 CRT .8613 CRS .9641 CST .7114

SG8 617.5 RZ3 -.1127 RI] .4_31 LSA 812.1WSA 169.9 SS_ ?l.Z

5GI 587.4 SG2 3]7.5 TMA 17?.38 ELI ]44,8 EL? _Z.7 ALF 48.90

LAUNCH _4T£ 0EC _ t965 FLIGHT TIME 96.00 ARRIVAL CATE MAR 11 1966

HELIO.EENTRIC CONIC

RL 147.41 LAL .00

RP 107.90 LAP 2.93

RE 7J.643 GL 22.66

PLANETC_.ENTRIC CONIC

C3 19,757 VHL 4.444

LNCH _ZNT_ LNE_ TJM_

90.OO I 5B 40

_0.00 J_ 44 40

IO0,O0 3 0 15

100.00 15 5 46

110.00 4 9 5

110.O0 16 13 26

OIFFERENTIAL CORRECTI(_4S

TOE -,JZB9 TRA -.3282 TO3 ,3333 BAU .1100

ROE -.1944 RRA ,0013 RE! -.2496 FAU .14397

FOE 1.9461 FRA-J.74?] FC]-6.$JO] BSP IJOB

BOE .213] BRA .32P2 PC3 .4IK4 FSP -1736

CISTANC_ 771.?|1

LOt. 72.65 VL 27.982 GAL -7.16 A?L 86.46 HCA 124.04 SMA 130.47 ECC .17961 INC 3.5339 Vl 30.?73

LOP 196.74 VP 37.977 GAP -?.89 AlP 91.98 TAL _16.80 TAP 340.84 RCA 106.99 APO 153.84 v2 35.1Z0

GP -2.86 ZAL 136.65 ZAP 5_.9] ET$ .66 7A£ J60.44 ETE 3_B.21 ZAC 60.37 ETC J60.54 CLP -S?.B_

DLA .54 RAL ?_8.78 RAO 6567.8 VEL 11.880 PTH ?.JJ VHP 3.5Z9 CPA -19.?6 R4P 32P.15 ECC 1.3?5!

L-_ T]HE _NJ L_ r INJ L_G /NJ RT ASC ]NJ kZHTH _NJ TJH[ PO CST TIM INJ ? LAT 7NJ ? LONG

2_86,t0 -19.89 47.34 149.97 110.58 ? 15 48 I628.l -16.9Z 54.93

(838.77 19.08 209.18 I49.72 68.67 15 5 19 4?38.8 16,O? ?01,85

J964.92 -20.93 21.56 149.54 111.85 3 33 O 1364.9 -17.78 15.1a

4577.19 _0.|I 189.51 149._8 67.4| 16 22 3 3977.Z 16.87 JB?.ZI

1749.5J -E3.69 4.90 |4_._4 115.39 4 ]8 J4 1149.5 -?O.OB 35T.GZ

4165.37 Z_.86 17_.09 |47.94 6].67 |7 76 J? ]76_.4 19.16 164.91

MIC-COURSE EXECUTION ACCURAC_ ORBIT CETERNIN_TZON 4CCU_4CY

SGT _47.6 SGR 334.7 SG3 565.5 ST 709,3 5R 250.6 55 794.6

RRT -.J365 RRF .?789 RTF -.3J70 CRT .79J3 CRS .9671 CST ,61_5

SGB 637.5 R?3 -.7115 RJ3 .335! LSA 841.4 M$A |77.3 554 ?0.5

Ski 545.6 SG? 3_9.6 THA J7?.39 ELI 309.9 EL? 103.6 JLr 5J.47

L_UNCH 04TE 0EC 5 1963 FLIGHT TIME 98.00 ARRIV4L 04TE W4R 13 1966

HELIOCENTRIC CONIC CISTANCE 777.717

RL 147.41 LAL ,00 LOL 72.65 VL 28.007 G4L -7.13 _ZL 86.45 MCA 1_7,26 SMA !30.60 ECC .!TP13 INC 3.5547 Vl 30.223

RP 107,_4 LAP 2.83 LOP 199.9T VP 37.964 GAP -Z.36 AZP 97,15 TAL ?|7,05 TAP 344.31 RCA 107.33 4PO 153,86 V? 35.10P

RC 73.845 GL 12.91 GP -3.13 ?AL 136.68 ZAP 57.98 ETS .55 ?AE 163.14 ETE 377.43 7_C 56.70 ETC 159.85 CLP -57.93

PLANETOCENTRJC CONIC

C3 19.580 VHL 4,425 OLA .77 RAL _88.58 RA0 6567.8 VEL ]1,673 PTH _.]| VHP 3,362 OPA -10.10 R4P 326.36 Ecc l.]ZZ?

LNCH AZMTH LNCH TIME L-I TIME IN] LAT IN] LONG IN] RT A$C IN] AZNTH IN] TIME PO CST TIM IN] ? LAT IN] ? LONG

90.00 I 36 9 ?733.15 -20.01 47,66 149.68 1!0.46 ? !] ?? )633.? -|7.05 35.74

90.00 13 45 34 4829,55 18.85 ?08.60 149.33 68.47 15 6 4 4?29.6 15_T6 201.29

100.00 ? 57 51 1969.61 -El.05 ?2.86 149,_6 111.73 3 30 41 1369.6 -IT.g! 15.47

100,O0 15 6 ]4 4568.3? 19,88 188.95 148.89 67.Z0 16 _Z 4_ 396_.3 t6.67 181.67

110,00 4 6 _] |753,44 -Z3.81 5.|5 147.96 1J5,79 4 36 B 1t53.4 -?0.20 357_p6

I10,00 t6 13 59 4357,Z6 ??.6? 17J.59 147,54 63.66 17 26 36 3757.3 18,89 164.43

CIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT _ETERMINAT]ON ACCURACY

TOE -.0971 TRA -.]6J3 TO3 ,?146 BAU ,0876 SGT 518.9 SGR ]25.8 SG3 621,5 ST !_4.3 SR 233,3 55 _40.9

R0E -.1801RRA -,0027 RE! -.7569 FAU .15699 RRT ".0879 RRF ,]_|5 RTF -.0_90 CRT .64_7 CR5 ,9607 CST ,4Z_

FOE 2.1549 FRA-I.9_64 FC3-6.94J6 BSP 73] SGB 61?,7 RZ3 -.3]00 R|3 ,1056 LSA 674.4 NSA 174.7 SSA 19.6

60£ .?023 BRA .36|3 8C3 .3348 FSP -1975 SOJ 5_0.0 SGZ 3_.9 THA 175.12 ELI 771.9 EL? 120.4 4LF 55.09

LAUNCH 0ATE OEC 5 1965 FLIGHT TIME I00,00 ARRIVAL CATE MAR 15 196_

HELIOCENTRIC CON?C

RL 147.41 LAL .00 LOL 72.6_ VL 28,025 GAL

RP 107.98 LAP 2,72 LOP _03.19 VP 37,986 GAP

RC 76,070 GL _3.|8 GP -].4? 7AL ]36.8_ TAP

PLANETOCENTRIC CONIC

(3 19.417 VHL 4.406

LNCH A?MTH LNCH TIME

90.0O I 33 53

90.00 13 47 I

100.00 ? 55 42

iO0.O0 ]5 7 53

]10.00 4 5 2

JlO.O0 16 ]5 3

O|FFERENTIAL CORRECTIONS

TDE -.0479 TRA -.4006 TC3 .077] BAU .07J5

ROE -.1653 RRk -.0056 RC] -.2644 FAU .!6970

r0£ ?.35]] FRA-2.09?6 FC3_7.566] BSP 425

BO£ .176] BRA ,4009 BC3 ,2754 FSP -7119

DI$T_NC_ ?_4.J97

-7.09 A?L 86.42 MCA |]0.4P SMA 130,73 ECC ,17687 INC 3.575! v] 30.223

-1.B5 AZP 97.3_ TAL 217,!7 TAP 347.65 RCA J07.6| APO 153,_5 VZ 35,095

63._5 _T5 .2| ZAE J65.79 ET_ 3!3.77 ZAC 56.96 ETC J59.03 (LP -63._O

OLA 1.07 RAL ?BB.47 R_O 6567.8 VEL 11,866 PTH ?,!0 VHP 3,?23 0PA -?!.00 RAP 3?4.39 ECC 1.3195

L-I TIME IN] LAT IN] LONG IN] RT _SC IN] A_MTH IN] T[HE PO CST TIM IN] ? L4T [NJ _ LON6

2238.87 -20.J5 4].03 I_.50 110.3] ? I! !? !618.9 -17.70 35.59

4619.76 18.61 ?07,99 !49.04 68.16 15 7 ?| 47!9._ 15.49 ?00.70

1974,97 -21.16 Z3._0 |49.0_ 1!1,60 ] ?8 ]7 1375,0 -18.06 J5,79

4558.90 19.63 I68,36 ]48.59 66,99 16 23 5? 3956,9 J6.34 181,11

|757.95 -?].94 5.43 ]47.79 |15.16 4 34 ?0 J!56.0 -?0.35 356.13

4348,67 ??,36 !71.06 147.74 63.44 J7 27 31 3746.7 IB.61 163.93

MI0-COUR$E EXECUTION ACCURACY ORBIT CETERM]NA TION ACCURAC_

SGT 529,4 SGR ]!7.J $63 676.3 ST 168.4 SR 215,1 S$ 883.]

RRT .0080 RRF .]690 RTF ,1879 CRT .3789 CR$ .95_9 CST .1179

SGB 6J7,1 R23 .]667 RJ] .J895 LSA 907.? M54 J76.1 5s_ 1#._

5GI 5?9.4 56_ 3_7.! THA .4_ ELI ?)J.7 EL? J44.6 ALF _)._

1638



JPL TM 33-99

= : ==

EARTH--VENUS TRAJECTORIES qVOL. 2=.=1_965_66,

LAUNCH 0ATE CEC 5 1965

HELIOCENTRIC CONIC

RL 147.41 LAL .00

Rp ]OB.0_ LAP Z.60

RC 78,316 GL 23.45

PLANETOCENTRIC CONIC

C3 ]9,_46 VHL 4.387

LNCH ATMTN LNCH TIME

90.0D I ]1 _0

90.00 l] 49 Z

lO0.O0 2 53 46

IO0.OO 15 9 46

110,00 4 } 24

110.00 16 16 50

FLIGHT TIME 102.00 ARRIVAL 0ATE NAR 17 1966

LOL 72.65 VL Z6.D]6 GAL

LOP ?06.40 VP 57.983 GAP

GP -3.73 ZAL 136.67 Z&P

0ISTANCE 290,637

-1.04 AZL 86.40 HCA 133.70 SMA ]_D.8I ECC .17579 INC 3,5976 Vl 50,223

-1.36 *TP 92.49 TAL 217,19 TAP 350.89 RCA 107.82 APO IS}.81 V? 35.08?

66.68 ETS 359.8Z ZAE 168.07 £TE 300.52 ZAC 54.69 [TC 158.O7 CLP -66.63

CLA |.?9 RAL 280.47 RAO 6567.8 VEL ]1,859 PTH 2.10 VHP 3.110 CPA -?|,94 RAP 322.22 £CC 1.3167

L-I TINE INJ LAT INJ LONG INJ RT A$C INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ ? LONG

2245.36 -?O.3O 43.44 149.43 110.17 ? 9 15 1645.4 -17.37 35,99

4809.21 18.34 207.]3 148.84 66.04 15 9 1| 4209.? 15,20 ?00.06

1981.05 -21.33 23,§8 149.01 111.45 ] 26 47 1381,0 -18.?] 16.I6

4548.76 19.36 187.73 146.39 66.77 16 25 35 3948.8 16.05 100.50

1763,12 -24.D9 5.76 147,73 115.02 4 32 47 1163.1 -20.51 358,44

4339.45 22.07 170.49 147.04 63.21 17 28 58 3739.5 18.30 163.39

DIFFERENTIAL CORRECTIONS MI0-COURSE EXECUTION ACCURACY ORBIT 3ETERNINATION ACCURACY

TOE ,00|4 TRA -.4483 TC3 -.082_ BAU .0729 5GT fl90.1 SGR 308,Z SG3 725.8 5T 175.7 SR 196.0 SS 923.8

ROE -.|499 RRA -.0083 RC3 -.2710 FAU .|8096 RRT .1276 RRF ,4174 RTF .4509 CRT .0065 CRS .9576 CS7 -,2660

FeE 2.5402 FRA-2.2378 FC3-8.1398 BSP 559 SGB 665.8 R23 .3413 R13 .4674 LSA 943.8 MSA 177.6 SSA 17.8

BOE .1499 BRA .4484 BC3 .2833 FSP -2286 6GI 591.9 SG2 304.8 THA 5.19 ELI 196.0 EL? i75,7 ALF 88.29

LAUNCH OAT? OEC 5 1965 FLIGHT TIME IO4.OO ARRIVAL 0ATE MAR 19 ]966

HELIOCENTRIC CONIC 0ISTANCE Z97.053

RL ]47.41 LAL .O0

RP JO_.O6 LAP Z.47

RC 80.381 GL 23.74

PL4NETOCENTRIC CONIC

C3 19.081 VHL 4.368

LNCH AZMTH LNCH TIME L-I TIME INJ LAT IN] LONG IN] RT A$C INJ AZNTH IN] TIME

90.00 1 29 55 ?_52.75 -20.A8 43.9! I49.45 lJO,OO Z 7 27

90.00 13 51 37 4797.75 18.05 206.62 148.73 67.80 15 11 35

]O0.OO 2 52 O |987.97 -21.30 24.03 149.04 I11.28 3 25 8

lO0.OO I5 12 13 4537.76 19.06 J87.03 J48.28 66.53 16 27 51

]lO.O0 4 1 57 1769.03 -24.26 6.13 147.76 114.86 4 31 26

110.O0 16 18 46 43Z9,47 21,77 169.88 146.91 62,97 17 30 55

OIFFERENTIAL CORRECTIONS N/0-COURSE EXECUTION ACCURACY

TOE .0567 TRA -.5016 TC] -.2600 BAU .0969 SGT 700,2 SGR 299.5 SG3 768.?

RCE -.|342 RRA -.0106 RC3 -.2769 FAU .1904! RRT .2432 RRF .467J RTF .6432

r0E 2,7070 FRA-?.3456 FC3-8.639_ BSP 1084 5GB 761.6 R23 .2869 RI3 ,6587

BOE .1456 BRA .50|7 8C3 .3798 FSP -2430 5G1 704.8 SG2 288,6 THA 7.14

LOL 72,65 VL Z8.042 GAL °6.99 AZL 86,38 HCA 136.91 SMA 130.83 EEL .17486 INC 3.6226 vl 30.?23

LOP 209,62 VP 37,975 GAP -.89 AZP 92.65 TAL 217.10 T_P 354,0! RCA 107.97 APO 153.73 V2 35.069

GP -4.06 ZAL )36.42 ZAP 74.20 ETS 339.39 ZAE 169.30 ETE 781.68 ZAC 52.85 ETC 156.97 CLP -74.16

OLA 1.60 RAL 288,55 RAO 6567.8 VEL 11.852 PTH 2.|0 VHP 3.023 OPA -22.91 RAP _19.93 ECC ].3]40

PO CST TIM INJ ? LAT INJ ? LONG

1652.7 -17.57 36,4_

4197.8 14.88 199.37

1388.0 -1_.42 16.59

3937.8 15,72 I79.85

II69,O -20.7D 358.79

3729.5 17.97 162.81

OR61T DETERMINATION ACCURACY

ST 211.1 5R 176.2 SS 960.?

CRT -.3282 CR9 .9564 CST -.5770

LSA 982.5 MSA I78.6 55A 16.9

ELl 727._ EL2 154.4 ALF 149.49

LJUNCH LATE CEC 5 1965 FLIGHT TIME 106.00 ARRIVAL CAT? MAR ?1 196E

HELIOCENTRIC CONIC DISTANCE 303.440

RL 147.41 LAL ,00 LOL 7?.65 VL ?8.043 G_L -6.92 AIL 86.35 MCA I40,IZ SMA 130,86 ECC .17407 INC 3.6308 Vl 30.723

RP 108.10 LAP Z.34 LOP 212,85 VP 57.96} GAP -.44 AZP 92.80 TAL 216.90 TAP 357.02 RCA lO6.OB APO 153.64 V? 35.056

RE 82.86? GL ?4,05 GP -4.4] ZAL 136.09 lAP 79,74 ETS 358.92 ZA£ 169,53 ETE ?59,58 ZAC 50.61 ETC 155.73 CLP -79.71

PLANETOCENTRIC CONIC

C} ]8.916 VHL 4.349 0LA 1.94 RAL 288.72 RA0 6567.8 VEL 11.845 PTH 2.10 VHP ?,962 0PA -23.89 RAP 317.58 ECC 1.311}

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT A6C INJ AZNTH INJ TIME PO C$T TIN INJ 2 LAT INJ ? LONG

90.00 ] 29 5 2261.17 -20,67 44.45 149.57 109,79 ? 5 46 1661.2 -I7,79 36,97

90.00 ]5 54 4B 4765.24 17.72 205.84 ]48.70 67.55 15 14 33 4165.? ]4.53 199,62

IOO,OO ? 50 19 1995.89 -?I.7D 24.33 149.16 111.08 5 23 35 1395,9 -18.64 ]7,08

]O0.OO 15 ]5 15 A525.75 18,73 186,31 146.24 66.27 16 30 4I 39?5.7 15.37 179.13

IIO.OO 4 O 38 1775.8Z -74,45 6.57 I47.9D 114.67 4 30 14 ]175.8 -?0,92 359.20

IlO.OO 16 Z1 ?5 4318.59 21.43 I69,Z1 146.87 62.71 17 33 ?4 3718.6 17.60 167.19

CIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

TOE .1173 TRA -.5590 TC3 -,4514 8AU .1346 SGT 849.1' SGR 291.I SG3 802.? 5T 259.9 5R 156.2 SS 988.T

ROE -.1184 RRA -,0124 RC3 -,?820 FAU .19789 RRT .]410 RRF .5188 RTF ,7640 CRT -.5436 CRS .9546 CST -.759]

FOE Z.8350 FRA-?.4?2? rc3-g.of168 BSP 1708 5GB 897.6 R?3 .2430 RI3 ,7747 LSA 1021.| MSA 178._ Sgg 15.9

BCE .1666 8RA .559J BC3 ,5323 FSP -2§60 SGJ 855,5 SG2 271.6 THA 7,42 ELI 286.3 EL2 173.6 ALF 138.30

LAUNCH DATE DEC 5 1965 FLIGHT TIME 108.00 ARRIVAL DATE MAR _3 1966

01STANCE 309.799

-6.85 AZL 86.32 HCA 143.33 SMA 130.83 ECC ,1734D INC 3.6830 Vl 30.?75

-.01 AZP 92.96 TAL 216.61 TAP 559.94 RCA 108.14 APO 153.51 V2 35.043

85.24 ETS 338.4I ZAE 168,10 ETE ?40,14 ZAC 48.85 ETC 154.38 CLP -85.??

HELIOCENTRIC CONIC

RL 147,4] LAL .O0 LOL 72.65 VL 28.039 GAL

Rp I08.|4 LAP ?,20 LOP ?I6.04 VP 37.948 GAP

RE 85.157 GL 24,39 GP -4,79 ZAL 135.66 ZAP

PLANETOCENTRIC CONIC

C3 18.75l VML 4.330 OLA

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

90,00 1 26 17 2270.83 -20.89 45.08 149.78 109.56 2 4 8

90.00 ]3 58 37 4771.45 17.36 204.99 148.74 67.27 15 18 9

]00.00 Z 48 42 ?005,00 -21.92 25.J2 149,38 |10.85 3 2? 7

100.00 15 J8 33 4512,53 18.37 185.49 146.29 65.99 16 34 6

]]O.OD 3 59 25 1783.66 -24.67 7,07 148.13 ]14.45 4 29 9

110.00 16 24 40 4306,63 ?J.05 168.49 146,91 62,43 17 36 26

OIFFERENTIAL CC_qRECTIONS MI0-COURSE EXECUTION ACCURACY

TOE .18J7 TRA -.6J96 TC3 -.6_48 BAU .1791 5GT 1026.0 SGR 282.9 5G3 8_5.3

ROE -.]0_4 RRA -,0137 RC3 -.?860 FAU .20265 RRT .4230 RRF .5703 RTF ,8360

FOE 2.9?96 FRA-?.4534 FC3-9,3563 85P 2389 SGB 1064.3 RZ3 .2134 R13 ,8429

BOE ,ZD86 8RA .6198 BC3 ,7]46 FSP -265| SG_ 1033,4 SG2 ?54.5 THA 7.08

?.31 RAL 288,97 RAO 6367.8 VEL 11.838 PTH 2,10 VHP ?.925 DPA -24.85 RAP 315.26 ECC ].3086

PO CST TIM INJ ? LAT INJ ? LONG

1670.9 -]8,04 37.57

4171.4 14.13 197.80

1405.0 -J8.89 ]7.64

3917.5 14.97 i78.35

118],7 -21.16 359.68

3706.6 17,19 ]61_49

ORBIT CETERMINAT]ON ACCURACY

ST 344.5 5R 135,7 SS ]012,1

CRT -,6650 CR5 .95?7 CST -._525

LSA ID62.7 MSA ]78.4 SSA 14.9

ELI 357._ EL? 97,8 ALF 164,]0

]639



JPL TM 33-99 EARTH--VENUS TRAJECTORIES _ VOL 2, 1965-66'

LAUNCH DATE 0EC 5 1963

HELIOCENTRIC CONIC

RL 'J4T.4| LAL .OD

RP |08.I8 LAP 2.05

RC 87,465 GL 24.77

PLANETOCENTRIC CONIC

C3 |8.589 VHL 4.3JZ

LNCH AZHTH LNCH TINE

90.00 I 24 25

90.00 J4 3 7

IO0.O0 2 47 3

IO0.O0 15 _3 I1

II0.OO 3 56 |3

liD.DO 16 28 30

FLIGHT T|NE I10.00 JRR|V4L OATE MAR 25 1966

DISTANCE 316.1ZB

LOL 72.65 VL 28.030 GAL -6.77 AZL 96.28 HCA 146.54 SMA I50.76 ECC .17293 INC 3.7205 Vl 30,??3

bOP 2J9.25 VP 37.9Z9 GAP .41 A?P 93.J| TAL 2|6.22 TAP 2.76 RCA I08.I6 "APO 153.37 v2 35.030

GP -5.22 ?AL 135.15 ZAP 90.62 ETS 357.84 ZAE J65.67 ETE 226.32 ?AC 47.05 ETC 152.92 CLP -90.65

OLA 2.74 RAL 289.3l RAO 6567,8 VEL lI.BAI PTN 2.I0 VMP _.SiJ DP4 -25.79 RAP 3;3.03 ECC J.3059

L-Z TIME IN! LAT |NJ LONG IN! RT ASC IN! A?NTH IN! TIME PO CST TIM JNJ 2 LAT IN! 2 LONG

2282.07 -2J.15 45.80 150.09 109.28 2 2 27 J682.1 -18.32 38.27

4756.15 16.96 204.05 148.87 66.98 I5 22 23 4156.J 15.70 196.B9

2015.57 -22.18 25.80 149.69 110.5? 3 20 38 14!5.6 -19.iS 18,29

4497.87 17.96 184,60 149.4! 65.70 16 38 9 3897.9 14.53 J77.49

1792.80 -24.93 7°65 148.45 J14.18 4 28 6 1192.8 -Z!.45 .23

4293.41 20.63 167,69 !47.02 62.]2 17 40 3 3693.4 !6,74 160.73

OIFFERENTIAL CC_REC TIONS

T0E .2490 TRA -.6B22 TC3 -.8666 BAU .2270

ROE -.0863 RRA -,O!44 RC3 -.2888 FAU .20440

rOE Z.9909 FRA-2.4387 FC5-9.5191 BSP 3106

BOE .2634 BRA .6824 BC3 .9135 FSP -2697

MID-COURSE EXECUTION ACCURACY ORBIT _ETERHINATION 4CCURAC v

SGT 122/.4 SGR 274.7 SG3 836.4 ST 429.I SR 1!4.7 SS 1031.0

RRT .4939 RRF .6213 RTF .879J CRT -.7332 CRS .9504 CST -,9014

SGB 1251.9 R23 .1955 R|3 .8837 LSA 1108:5 NSA !78.0 SSA 13.8

SGI I229.2 SG2 237.4 THA 6.59 ELI 437.5 EL2 T6,5 ALF !69.55

LAUNCH DATE DEC 5 1965 FLIGHT TIME 112.00 ARRIVAL DATE MAR _T 1966

HELIOCENTRIC CONIC DISTANCE 322.432

RL 14T.AI LAL .00 LOL T2.65 VL 2B.017 GAL -6.68 AZL 86.24 HCA !49.74 SHJ !30.67 ECC .!7236 ZNC 3.7648 VJ 30.2?3

RP !O8.22 LAP !.90 LOP 222,4_ VP 37.908 GAP .8I AZP 93,25 TAL 2!5.75 TAP 5.49 RCA I08.15 4PO 153.20 V2 35.016

RC 89.785 GL 25.J9 GP -5.69 ?AL J34.53 ZAP 95.82 ETS 357.22 ZAE !62.74 ETE 2!7.23 ZAC 45.42 ETC !5!.38 CLP -95.95

PLANETOCENTR|C CONJC

C_ J8.432 VHL 4.293 DLA 3.23 RAL 289.71 Rk0 6567,7 V£L I1.824 PTH 2.09 VHP 2,9J70PA -26.73 RAP 3!0,96 ECC 1.3034

LNCH AZNTH LNCH TIME L-I TIME IN! LAT IN! LONG IN! RT ASC IN! A?MTH IN! TIM_ PO CST TIM IN! 2 LAT IN! Z LONG

90.00 I 22 25 2295.21 -21.44 46.65 |30.49 108.95 2 0 40 |695.2 -!8.66 59.09

90.00 14 B Zl 4739,04 |6.§0 203,O0 149.06 66.66 15 27 20 4139.0 J3.ZO 195.BB

100.00 2 45 I6 2027,99 -22.47 26.6! 150.10 i10.25 3 !9 4 !428.O -!9.5! J9.06

I00.00 !5 29 12 448J.50 17.50 183.60 148.60 65.37 16 42 53 388!.5 !4.03 !76.53

liD.DO 3 56 58 !803.56 -25.23 8.35 /48.87 113.87 4 27 J 1203.6 -Z!.7B .89

I|O.OO !6 32 59 4278.68 _0.16 1££.8I |47.20 61.79 IT 44 I8 3678.7 !6.24 159.99

OIFFER_NTIAL CCI_R[CTIONS NI0-C(_JRSE EXECUTION ACCURACY C_BIT 0_T£RNINATfON 4CCURACY

TO[ .3189 TRA -.7445 TC3-|.08|5 BAU .2760 SGT 1426.1 SGR 267.3 SG3 835.9 ST 520.6 SR 92.9 SS JO46.3

ROE -.0693 RRA -.0|48 R(3 -.2912 FAU .20330 RRT °5574 RRF .67_B RTF .9056 CRT -.7723 CRS .9469 CST -.9290

FOE 3.0222 FRA-2.3784 rC3-9.5488 BSP 3832 SGB I450.9 R23 ,|B74 RJ3 .9088 LSA I!_B,7 NSA I77.5 SSA 12,6

O0E .3263 8RA .7447 BC3 I.J200 FSP -2699 SG! /434,0 $G2 220.7 THA 6.|l ELI 525,5 EL2 5B.5 ALF 172.O5

LAUNCH OAT[ DEC 5 I965

HELIOCENTRIC CONIC

RL 147,4I LAL .00

RP !08.26 LAP !.74

RC 92.1!2 GL 25.67

PLANETOCENTR!C CONIC

C3 IS,287 VHL 4.276

LNCH 47NTH LNCH TIME

90.00 I 20 7

90.00 !4 !4 26

!00.00 2 43 I4

IO0.O0 !5 34 I

llO.O0 3 55 32

ll0-O0 16 38 II

FLIGHT TINE 1!4,00 4RR|V4L OATE N4R 29 1966

DISTANCE 328,709

LOL 72.65 VL 28,00! GAL -6.58 AZL 86.!B HCA !52.94 SNA 130,56 ECC .I7J97 INC 5.BIB5 vI 30.223

LOP 225.65 VP 37.893 GAP !.19 47P 95.40 TAL 215.19 TAP S.I4 RCA 10B.10 APO 153.0| v_ 35.003

GP -6.25 ?4L !33.92 ZAP i00.B0 ETS 556.52 7A[ |59.62 IT[ Zlj.29 74C 44.0S ETC ]49.T8 CLP-IOO,B6

DLA 3.79 RAL 290.18 RAD 6567.7 VEL Jl.BIB PTH 2.09 vHP 2.94| DPA -27.67 RAP 309.13 ECC 1,3010

L-_ TIME IN! LAT IN! LONG IN! RT ASC |NJ A?NTH [NJ T[NE PO CST T_N IN! 2 LAT |NJ 2 LONG

2510.82 -2|.78 47.67 |51.00 108.55 | 58 38 1710.8 -19.05 40.0?

4719,T1 |5.97 20|,83 149.35 66.50 15 53 6 4!19,7 1Z.64 194.74

2042.73 -22.8! 27.57 !50.6! I09.86 3 17 16 J442,7 -19.90 19.96

4463.03 !6.97 !82.49 !48.86 65.02 I6 48 24 3963.0 15.46 175.45

|8!6,4| -25.59 9,18 J49.40 113.49 4 25 49 J2J6.4 -22.|B 1.68

4262,11 19.63 163.82 147.45 6j.43 17 49 14 3662.l 15.66 158.95

DIFFERENTIAL C_RECTIONS

TOE .3905 TRA -.$059 TC3-l.2959 BAU .3249

ROE -.0520 RRA -.0!53 RC3 -.2943 FAU .20015

FOE 3.0150 FRA-2._943 FC3-9.4753 BSP 4563

BOE .5939 BRA .8060 BC3 1.3289 FSP -2686

H|0-COURSE EXECUTION ACCURACY C_BIT DE TERHIN4TION ACCURACY

SGT !634.9 SGR 262.0 SG3 826.4 ST 616.6 SR 70.3 SS I054.9

RRT .6|81RRF .72T0 RTF .922T CRT -.7865 CRS .9380 CST -.9461

SGB 1655.8 R23 ,|877 RI3 ,9251 LSA 12!1.1NSA IT6.3 $SA 11.4

SG! 1643.1 SG2 205.0 THA 5,75 ELI 6J9.1 EL2 43.I 4LF 174.83

LAUNCH DAT£ DEC 5 1965 FLIGHT TINE 116.00 ARRIVAL DATE NAR 31 1966

HELIOCENTRIC CONIC DISTANCE 334.961

RL 147.4I LAL .00 LOL 72.65 VL 27.982 GAL -6,47 AZL B6.]J HCA 156.14 SHA J30.42 ECC .J7166 INC 3,0853 Vl 30.223

RP 108.3! LAP 1.57 LOP 228.84 VP 37,857 GAP 1,56 AZP 93.55 TAL 214.56 TAP !0.70 RCA JOB.03 4PO !52.80 V2 34.990

RE 94.449 GL 26.24 GP -6.93 ?AL |33.00 ?AP |05.49 ETS 355,72 ?AE I56,4B ETE 207.40 ?AC 43.05 ETC J48.13 CoP-lOS.e!

PLANETOCENTRIC CONIC

C3 lS.I6I VHL 4.262 OLA 4.44 RAL 290.72 RAO 6567.7 VEL 11.813 PTH 2.09 VHP 2.985 DPA -28.65 RAP 307.59 ECC 1.2989

LNCH ATNTH LNCH TIME L-I TIME IN! LAT IN! LONG IN! RT ASC IN! A?NTH |NJ TIN[ PO CST TIN IN! Z LAT IN! 2 LONC

90.00 l 17 20 2329.74 -22.I9 48.9I J51.62 J08.06 I 56 9 1729.7 -J9.5J 41.Z6

90.00 14 21 32 4692._ |5.36 200.49 149.67 6_.92 15 39 49 4097.5 1J.98 193.44

100,00 Z 40 45 2060.64 -23.22 28.74 1_1.24 109.37 3 15 6 1460.6 -20.37 _1,1J

1OO.O0 l_ 40 47 4441.88 |6.36 !81.2I 149.20 64.63 16 54 49 394|,9 I2.81 174.22

liD.DO 3 53 47 1832.09 -26.00 IO._O 150.05 I!3.02 4 24 J9 J232.J -22.66 ?.64

I|0.00 !S 44 |_ 4243.20 !9.01 164.71 J47.77 61.04 J7 54 58 3645.2 15.00 157.BB

OIFFERENTIAL CORRECTIONS HI0-(OURS_ _X_CUTION ACCURACY OR_ZT 0ETERNIN4T!ON 4CCURACV

TO[ .4649 TRA -.864_ TC3-|.5048 BAU .372_ SGT J842.5 SGR 259.4 SG3 806.8 ST 7j7.3 SR 45.B $5 1064.3

ROE -.0332 RRA -.0158 RC3 *,29B8 FAU .!944] RRT .6?68 RRF .78J8 RTF .9336 CRT -.7756 CR$ .9125 CST -.956B

FDE 2.9960 FRA-2,|725 FC3-9.2679 BSP 5274 SGB 1960.7 R23 .J944 R!3 .9356 LSA J272,2 MS4 !75.6 564 IO.1

BOE .466! BRA .9647 Be3 1.534| FSP -2624 SG1 1950.9 SG_ 190.1 THA 5,50 ELI 7_S.2 EL_ 29,0 ALF 177.17

J640



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 2. 1965-661

LAUNCH DATE DEC 5 J965 FL|GHT TIME |JS.DD ARRIVAL OATE APR Z 1966

HELIOCENTRIC CONIC DISTANCE 34I.I88

RL I4T.41 LAL . ,O0 LOL 72.65 VL 2T.959 GAL -G.35 AZL 66°03 HCA |59.34 SMA I30.26 ECC .J7|42 INC 3.97|4 VI 30.2Z3

Rp JD8.35 LAP 1.4O LOP 232.04 VP 37.828 GAP 1.92 42P 93.72 TAL ZI3.85 TAP I3.19 R(A I07.93 AP0 J52.38 V2 34.P77

RE 96.794 GL 26.92 GP -7.79 ZAL J32-05 ZAP 109.90 ETS 354.75 ZkE I53.AO ETE 204°94 IAC 42,39 [TC |46.40 CLP-IID.09

PLANETOCENTRIC CONIC

C3 IB.D68 VNL 4.251 DLA 5.23 RAL 291.32 RAD 6567.7 VEL |I.809 PTH 2.09 VHP 3.040 0PA -29.76 RAP 306.36 ECC 1.2974

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG |NJ RT ASC INJ AZHTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90,00 ! 13 45 Z353.Z9 -gZ.6T 50.46 152,37 107.43 I 52 56 1753.3 -20.08 42.75

90.00 14 29 52 467|.63 |4.64 196.93 150.10 65.49 I5 47 44 407|.6 II.2J ]9J,93

IOD.DO 2 37 34 2062.96 -23.72 30.2J J52oOO JD8.74 3 J2 37 1483.0 -20.94 22,52

IOD,DO J5 46 44 4417.16 |5.63 |79.74 J49.62 64.19 J? 2 22 3617.2 12.03 172.79

liD.DO 3 51 28 165J.68 -26.52 11.49 150.84 IJ2.4I 4 22 I9 ]231.7 -23.24 3.66

II0.O0 I6 51 20 4221.23 IB.2B J63,42 148.I7 60.60 I6 I 41 3621.2 14.22 156.65

OIFFERENTIAL CORRECTIONS M_D-COURSE EXECUTION ACCURACY C_BIT _[TERMINATION ACCURACY

TEE .5422 TRA -.9214 TC3-1.7064 BAU .4188 5GT 2047,9 SGR 263.0 $G3 761._ ST 822.2 SR _O.O SS IOTO.5

ROE -.D126 RRA -.D|73 RE3 -.3075 FAU .I6744 RRT ,735| RRF .8376 RTF .9412 CRT -.5752 CRS .7376 CST -.9644

F0E 2.9558 FRA-2.D417 FC3-8.9812 BSP 5968 5GB 2064,8 R23 .2074 RJ3 .9430 LSk I338.6 MSA I74.3 SSA B.7

BOE .5424 BRA .9216 BE3 1.7339 FSP -2556 5GI 2057.1 $G2 177.5 THA 5.43 ELI 622.3 EL2 16.3 kLr 179.20

LAUNCH 0ATE DEC 5 1965 FLIGHT TINE liD,DO ARRIVAL 0ATE APR 4 1966

HEL/O(ENTRJC CONIC

RL I47.41 LAL ,DO

RP 108.39 LAP 1.23

RC 99.145 GL 27.78

PLANETOCENTRIC CONZ(

C3 _8.036 VHL 4,_47

LNCN AZMTH LNCH TIME

90.00 l 8 5_

90.00 14 39 53

]O0.OO 2 33 I_

IO0.O0 15 58 17

IlO,O0 3 46 IO

liD.DO J6 59 47

DI$7_N(E 347,39Z

LOL 72,65 VL 27.934 G_L -6.23 AZL 85.91HCA I62.5d SMA 130.08 ECC .lTjZ4 INC 4.0873 VI 30.2Z3

LOP 235.23 VP 37.797 GAP Z,27 kIP 93,90 TAL 213.08 TAP J5.62 RCA 107,60 APO 152.35 V2 34.964

GP -8.95 Zkk 130.95 ZAP 113.97 ETS 353,52 ZAE J50.36 ETE 203,60 ZAC 42.I7 ETC 144.55 CLP-IIA.ZB

OLA 6.21RAL 291.97 RAO 6_67.7 VEL 1|.808 PTH 2.09 VHP 3,Ill OpA -31.06 RAP 305.50 ECC 1.2968

L-I TIME INJ LAT INJ LONG ZNJ RT ASC XNJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2383.7| -23.28 52.49 J53.30 106.59 I 48 37 1783.7 -20.79 44.70

4640,35 J3.75 I97.07 J50,62 65.00 15 57 |4 4040.4 10.26 190.12

_I11,83 -24.3A 32.13 152,94 lO7.9I 3 B 22 |SIJ.B -21.66 24.36

4387.46 |4.74 |77.96 I50.I2 63.70 I7 IJ 24 3787.5 11.09 171.09

1B77.12 -27.I6 13.19 151,82 111.60 4 19 27 1277.1 -23.99 5.46

4J94.93 I7.39 J6J,90 I48.65 60.JO J8 9 42 3594.9 13.28 I55.19

ORBIT DETERMINATION ACCURACY

ST 935.4 5R J9.B SS 1081.5

CRT .9_97 CRS -.6980 CST -.9699

LSk 1419.5 MSA 173.5 SSA 7,3

_LI 935.6 EL2 7.3 ALF J.13

OIFFERENTIAL CORRECTIONS

TOE .6268 TRA -.9748 TC3-1.89|5 BAU .4626

ROE .0119 RRA -.0197 RE3 -.3222 FAU .J7660

FOE 2.9224 FRA-I.S890 F(3-8.5732 BSP 6655

BDE .6769 8R_ .97_0 8(3 1.91_7 FSP -245_

HI0-COURSE EXECUTION ACCURACY

SGT 2246.4 SGR 275.5 503 748.9

RRT .7899 RRF .8900 RTF .9J62

SGB 2263.2 R23 .2257 RI3 .gATB

SGI _?.0 $G2 /6B.I THA 5.56

LAUNCH DATE DEC 5 1965 FLIGHT TIME I22.00 ARRIVAL 0ATE APR 6 ]966

HELIOCENTRIC CONIC

RL 147,4J LAL .0O

Rp JOB.43 LAP 1.05

RE lOt,SO2 GL 26.92

PLANETOCENTRIC CONIC

C3 J8.IJ2 VHL 4.256

LNCH ATHTH LNCH TIME

90,00 J I 46

90,00 I4 5? 25

IOO.OO 2 _6 43

IOO.OO I6 IO 9

liD.DO 3 43 tO

liD.DO J7 IO J2

0ISTANCE 353.372

LOL 72.65 VL 27.906 GAL -6.09 AZL 85.75 HCk 165.73 SMA 129.SB [¢C ,17113 INC 4.2530 VI 30.223

LOP Z38.42 VP 37.76_ G_P 2.60 _ZP 9_.J2 T_L 2J2.24 T_P J7.97 RC_ J07,65 APO J_2.11 V2 3_.95J

GP -JO.6O ZAL 129.64 ZIP 117.66 ETS 331.65 ?AE I_7.37 £TE 203.33 ZAC 42.50 ETC 142.44 CLP-J|6.ZO

0LA 7,49 RAL 292.64 RAO 6567.7 VEL II.6I| PTH 2.09 VMP 3,199 0P_ -32.84 RAP 305.05 ECC I,ZgBI

L-I TIME rNJ LAT INJ LONG INJ RT kSC INJ A?MTH INJ TIME PO CST TIM INJ 2 LAT INJ _ LONG

242_.J5 -24.06 55.28 |54.46 1O_.4O f 42 II 1625.2 -21.71 47._9

46D0,66 12.60 194.74 151.26 _4.43 16 9 5 4000.9 9.05 I87.65

2JS|.ZJ -25.|4 34,79 JS4.JA I06,73 3 2 34 I55J._ -22,60 26,90

4350.06 J3.60 175.79 150.75 63.J2 I7 22 40 3750.I 9.89 I69.96

19JI.94 -28.0I I5.54 I53,06 I10.44 4 J5 2 IIJl.9 -2_,97 7,69

4162.08 I6.Z? I60.OI J49.24 59.51 I8 19 3A 3562.1 12.10 153.39

ORBIT 0ETERN[NkTION ACCURACY

ST I060.4 SR 59.2 SS I095.1

CRT .9662 CRS -.9951 CST -.9746

LSA 1515.B MS_ 172.0 SSA 5.e

ELI 1062.0 EL2 J4.B _LF 3.09

c]FrERENTIAL CC_RECT[ONS

TO[ .72?6 TRA-I.0876 TC]-2.0_3_ B_U .5046

RCE .D42B RRA -.O248 RE3 -.3490 FAU .16690

FOE 2.89J4 FRA-I.7393 FC3-6.0735 BSP 732I

BDE .7239 BRA 1.0779 BE3 2.0849 FSP -2345

MI0-COUR$E EXECUTION ACCURAC_

SGT 2AAO.2 SGR 304.4 SG3 7J2.2

RRT .8382 RRF .9344 RTF .9498

SGB 2459.! R23 ._469 RI3 .9516

SGJ 2A53.6 SG2 165.I TH_ 6.00

LAUNCH OATE OEC 5 J965 FLIGHT TSME I_4.OO ARRIVAL 0ATE APR B J966

HELIOCENTRIC CONIC

RL J47,41 LAL .00

RP |08.46 LAP .87

RC I03.662 GL 30.56

PLANETO(ENTRIC CONIC

C_ 1_.40_ VHL 4._91

LNCH AZMTH LNCH TIME

90.00 0 50 26

90.00 15 9 I0

IO0.O0 ? 16 19

laD.DO I6 25 58

110.O0 3 34 54

JIO,OO 17 23 53

DISTANCE 359,729

LOt. 72.65 VL 27.676 GAL -5o95 AXL 65.49 HC_ I68.92 SMk J29.61 ECC .J7109 INC 4.5116 Vl 30.223

LOP 241.60 VP 37,732 GAP 2.92 _ZP 9A.43 TAL 211.34 TAP 20.26 RCA 107.46 APO J5J._5 V2 3a.939

GP -J3.I7 ZAL |28.02 ZAP 120.93 ETS 349,36 ZAE I44.JB ETE 204.31 ?_C 43.65 ETC 139.79 CLP-IZJ.B6

GLA 9.27 R_L 293.32 RAO 6567.7 VEL I|.823 PTH 2.09 VHP 3_3J00P_ -33,45 R_P 305.J0 £CC 1.3030

L-I TIME INJ LAT |NJ LONG INJ RT ASC INJ AZMTH INJ T|N[ PO CST TIN INJ E L_T INJ Z LONG

2486.44 "25.10 59.46 156,08 I03._5 I 3J 53 I686.4 -22.99 31.43

4547,20 II.O0 I91.60 ISZ.lO 63.74 16 24 57 3947.2 7.38 JBA.79

2209.46 -26.22 38.78 155.77 104.90 2 53 9 1609,5 -23,92 30,74

4?99.42 I2.03 I72.83 I51.57 6_.4_ 17 37 37 3699.4 F.?4 J66.1I

1963,57 -79.19 Ig. Io 154.76 108.63 4 7 37 J363.6 -26.37 11,05

4118.07 J4.73 I57,5_ JSO.OI 5B.BO I8 32 3J 35JB,J 10.49 150.99

ORBIT 0ETERMINATION ACCURACY

ST I209,7 SR lJT.6 S9 I120.?

GRT .9670 ORS -.998J CST -.9767

LSA 1644.4 NSk I70.8 SSA 4.4

ELI 1215.0 EL2 ?9.8 ALF 5,3?

DIFFERENTIAL CORRECTIONS

TOE .8430 TRA-|,0817 TC3-2.J782 BkU .5446

RDE .0871 RRA -.0336 Re3 -.3942 F_U .J5725

FDE Z.BgI6 FRA-I.5_I3 FC3-7,395! BSP 7953

BOE .8475 BR_ 1.0822 8(3 ?.?135 FSP -220;

MID-COURSE EXECUTION ACCURACY

SGT 2627._ SGR 360.6 SG3 667.9

RRT .6759 RRF .9662 RTF .9522

SGB 2652.0 R23 .266A RJ3 ,9543

SGI 2646,4 SG2 172.8 THA 6.68

164J



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 2. 1965-66_

LAUNCH DATE DEC 5 1965 fLIGHT TIME ]26,00 ARR|V4L DATE APR IO 1966

HELIOCENTRZC CON|C DISTANCE 365.865

RL |57,4J LAL .00 LOL 72.65 VL 27.845 GAL -5.80 AlL 85.02 HCA |72.J! SM4 129.44 [(C .171J0 ZNC 4.9758 Vl 30,223

RP |08.50 LAP ,68 LOP 244.79 VP 37.697 GAP 3.24 47P 94,93 TAL 2]0,39 TAP 22.49 RCA 107.30 APO 151.59 vz 34.9Z6

RC 106,225 GL 33.2l GP -17.69 ZAL J25.80 ?kP |23.4| ET5 345.22 ZA[ |40.20 ET[ 207.18 Z4C 46.34 ETC ]35.99 CLP-IZS,31

PL4NETOCENTR|C CONIC

(3 |9.247 VNL 4.387 DLA 12,09 RAL 293.93 RAO 6567.8 V[L ||.859 PTH 2.|0 VHP 3.468 OPA -39,93 RAP 305.93 ECC 1.3|68

LNCH ATMTH LNCH TIME L-J TIME |NJ LAT IN| L(_G IN| RT ASC IN| AZNTH |NJ TJNE PO CST T|M ZNJ 2 L4T [NJ 2 LONG

90.00 0 29 46 2590.13 -26.56 66.71 |58.58 |00._ I 12 56 1990.1 -24.88 58.44

90,00 15 34 40 4464,46 8.47 186.84 ]53.39 62.88 ]6 49 4 3864.5 4.76 |80.12

JDO.O0 ! 57 17 2507.90 -27.75 45.69 |58.32 |0J,57 2 35 45 1707.9 -25.89 37.39

]00,00 J6 49 S0 4221,92 9.55 168.44 |52.8| 6|.54 ]B 0 ]2 362J.9 5.67 161.79

Jl0.O0 3 |9 28 2050.75 -30.93 25,29 ]57.45 105.54 3 53 38 1450.8 -Z8.5| |6.92

1]0.00 J7 44 9 405|.83 J2.56 155.86 |51,14 57.87 J8 5| 4| 345|.8 8,03 147,44

0IFFERENTIAL CORRECTIONS M|0-COURSE [X[CUT_ON ACCURAC Y ORBIT _[ TERNINATION ACCURACY

TOE _.0J77 TRA-|.1486 TC5-2.2219 8AU ,5845 SGT 28|4.4 5GR 471.5 5G5 611.2 ST 1407.8 SR 213.5 SS 1160.0

ROE .1624 RRA -.0518 RC3 -.4732 FAU ,|4276 RRT .9027 RRF ,9847 RTF .9546 CRT .9722 CRS -.9986 CS7 -.9831

FOE 2.9285 FRA-I.4528 FC3-6.42|4 gSP 8650 SGB 2855.6 R23 ,2756 R|5 ,9576 LSA 1828.8 NSA 168.1 5SA 3,0

802 1,0306 ERA 1.1498 8C3 2.2717 FSP -2032 SG| 2846.5 SG2 200.5 THk B.64 ELI |423,0 EL2 49.4 ALF 8.40

L4UNCH 0ATE DEC 5 1965 FLIGHT T_N_ |28.00 ARRIVAL CkT[ APR ]Z ]966

HELIOCENTRIC CONIC

RL |47.41LAL .00

RP 1OB.54 LAP .50

RC J08.588 GL 58.55

PLAN_TC_ENTRI( CONIC

C3 22.009 VHL 4.691 DLA

LNCH A2NTH LNCH TIME L-I TIME IN| LAT IN| LONG IN| RT A$C IN| ATMTH IN| TIM(

90.00 23 56 48 28J8.55 -28.24 85.18 |63,7J 92.13 24 25 47

90.00 16 26 14 4500.2| 3.27 177,57 |56.56 61.86 |7 57 54

]00.00 I J2 _0 2523.J5 -29.70 61,37 |63.65 93,56 J 54 23

lO0.O0 17 37 19 4070,82 4.55 160.01 155,66 60,42 18 45 10

110.00 2 45 5 2259.21 -55.47 59.58 163.21 97.38 3 20 24

]lO.OO 18 25 4 5927,52 7.78 147.15 |53,67 56.6] J9 28 3l

0_FFERENTIAL CC_'RECTIONS NI0-COURSE EXECUTION ACCURACY

TOE |.5642 TRA-|.2647 TC5-2,0475 BAU .627J SGT 50J5.3 SGR 702.5 SG5 5|0.4

ROE .5385 RRA -.0951RC5 -.5915 FAU .IJ752 RRT .920J RRF ,9926 RTF .9579

FOE 5.0067 FRk-1,2574 FC3-4.6230 BSP 9465 SGB 3096.0 R23 .2660 R|3 ,965|

BOE 1.4056 8RA |.268| BC5 2.1313 FSP -|TlB 5GJ 5084.3 SG2 268.9 THA 12.J9

DISTANCE 571.979

LOL 72.65 VL 27.8|! GAL -5,64 ATL 85.94 HCA |75.29 SNA J29.2J ECC .17|J6 _NC 6.0617 VJ 30.223

LOP 247.97 VP 37.661 GAP 5.54 AZP 96.04 TAL 209.58 TAP 24,67 RCA J07.09 APO |5|.33 V2 34.914

GP -27.53 ZAL |2J.98 ZAP I23.69 ETS ]36.80 ZAE |33.J8 ETE 213.45 ZAC 53.J0 ETC 129.58 CLP-128.7Z

J7,59 RAL 294.25 RA0 6567,9 VEL 11.974 PTH 2.J3 VHP 3,807 OPA -49.58 RAP 308.70 ECC 1.3622

PO CST TIN IN| 2 LAT |NJ Z LONG

2218.5 -27.65 74.56

5700.2 -.52 170.94

J923.! -28,89 52.66

5470.8 ,57 153.47

1659.2 -32.09 30.4?

3527.5 3.33 J40.88

ORBIT DETERMINATION ACCUR4CV

ST |756.6 5R 415.3 S5 12|9.2

CRT .9806 CRS -.9990 CSr -.9883

LSA 2155,9 NSA 163.7 554 J.B

ELl 1783.8 EL2 79,3 ALF 13,22

LAUNCH 0ATE 0EC 5 1965 FLIGHT TIME ]30,00 ARRIV4L GATE APR 14 J966

HELIOCENTRIC CONIC D|STANCE 378.064

RL 147.4| L4L -00 LOL 72.65 VL 27,776 GAL -5,47 JZL 78.58 HCA |78.46 SNA |28.97 [CC ,17|3! |NC|1.6176 Vi 30.2?3

RP 108,59 L4P .3] LOP 25J.|5 VP 57.624 GAP _.83 ATP |0J.62 TAL 208.31 TAP 26,77 RCA J06.87 APO 13|.06 V2 _4.903

RC 110.95| GL 54.66 GP -58.07 7_L |10.56 ZAP |1|.59 ET5 313.23 ZAE ]09.09 ETE 2|9.67 Z4C T7.26 ETC I|4,38 CLP-|_5.TO

PL4NETOC[NTR]C CONIC

C3 46.635 VNL 6.829 0L4 34.09 RAL 295,7_ RA0 6568.7 VEL J2.96| PTH 2,36 vHP 6.27J 0PA -79,43 RAP 338.74 [CC 1.7675

LNCN AZNTN LNCN TIME L-I T|NE ]NJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 L4 T]NJ Z LONG

70.|8 17 31 14 4219.5] -J6.66 J82.81 |77.55 59.82 |9 4| _4 3619.3 -20.55 175.84

I09,82 22 28 6 3274.55 -J6.65 ]12.33 J77.54 59.82 25 22 4J 2674.6 -20.53 105.36

70.18 17 31 14 42|9.5] -|6.66 ]92.81 ]T7.55 59.82 |8 4J 34 3619.3 -20.55 |75.84

109.82 22 28 6 3274.55 -J6.65 ||2.33 |77.54 59.82 23 22 41 2674.6 -20.53 105.36

110,00 22 48 40 )21J.84 -10.70 ]08.66 178.77 60.85 23 42 J2 26|J.8 -22,43 101.52

|10.00 22 9 51 3350.22 -I4.64 J15.43 J76.30 58,76 23 5 21 2750.2 -18.67 108.63

C[FFERENTIAL CORRECTIONS NI0-COURSE EXECuT|ON ACCURACY C_RBIT 0ETERN|N4TION ACCUR4CV

TOE 3.|6J8 TRA-|.6773 TC3 -.8779 8AU .5876 SGT 3570.8 SGR 9J3.6 $G5 210.4 ST 2701.6 SR 780.3 SS |J33.3

ROE .9293 RRA -.088| RC3 -.3425 FAU .04087 RRT ,9030 RRF ,9761 RTF .9742 CRT .9B79 CR5 -.9975 CST -.9964

F0E 2.4797 FRA -.7|77 FC5 -.7587 BSP 9168 SG8 3492,4 R23 .1978 R|3 .9799 LS4 3028.7 NSA 139.6 SSA 1.0

B0E 3.2936 9RA |.6796 8C3 .9424 FSP -653 SG| 347l_6 SG2 381.1 THA |3.92 ELI 2809.6 EL2 |16.2 ALF 15.95

LAUNCH DATE 0EC 5 1965 FLIGHT TIME 132.00 ARRIVAL 04TE APR J6 1966

HELIOCENTR|C CONIC

RL |47,4J LAL .00

RP I08.6J LAP .J2

RC |J3.315 GL -Z9.62

PLANETOCENTRIC CONIC

C3 J6.534 VHL 4.066

LNCH AZMTH LNCH TIME

49.00 5 15 45

]3|.00 15 25 52

49.00 $ |5 45

15].O0 13 25 52

49.00 5 |5 45

131.00 15 25 32

OIFFERENTIAL CORRECTION9

TOE-I.552J TRA -.2714 TC5-2,901| BAU .7208

ROE .5566 RRA -.1050 RC5 |.4884 FAU .05252

F02-1,0427 FRA ,12BO F(3-2.7499 8SP 9689

80E |.4622 BRA .2803 8C3 3,260T FSP -702

OISTANCE 584.|73

LOL 72.65 VL 27.740 GAL -5.29 AZL 94.J7 HCk 181.67 SMA 128.71 ECC .J7158 INC 4.|6|3 V| 30.2Z3

LOP 254,32 VP _7.587 GAP 4.|2 AZP 85.83 TAL 207.23 TAP 28.9| RCA |06.63 APO 150.80 VZ 34.89Z

GP 55.57 ?AL 124.66 ZAP 114.75 ETS 37.92 ZAE 1|7.65 ETE 135.71 ZAC 47.80 ETC 223.06 CLP-137,77

OLA -48,56 RAL 5|3.59 RAO 6567.7 VEL 1|,744 PTH 2.07 VHP 5,982 0PA 3|.99 R4P 290,68 ECC 1.2721

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZNTH ZNJ TIME PO CST TIN INJ 2 LATINJ Z LONG

1591,59 3_.8J 27.66 187.04 |26.91 5 42 14 991.4 38.35 19.92

5592.49 35,82 249.00 187.05 |26.90 14 55 25 479?.5 38.36 24;.25

1591.39 33.81 27.66 187.04 ]26.9| fl 42 14 991.4 38.35 19.92

5392.49 55.82 249.00 187.05 126.90 14 55 25 4792°5 38.36 ?41.25

|591.59 53.81 27.66 187.04 |26.9[ 5 42 14 991.4 38.35 J9.9Z

5592.49 33.82 249.00 187.05 |26.90 14 55 25 4792.5 39.36 Z4J.25

NI0oCOUR$£ EXECUTION ACCURACY ORBIT 0ETERN_NAT/ON ACCUR4CY

SGT 5086.7 5GR |458.8 SG3 232,4 5T 1914.3 SR 787.9 SS 76J,3

RRT -.9382 RRF -.9988 RTF .9339 CRT -.9849 CRS .9996 CGT -.9894

SG8 34|4.0 R25 .2406 R|3 -,9706 LSA _200.4 NSA |52.9 $$4 .5

SG! 3382.8 SG2 460,8 THA J55.6| ELI Z066.2 EL2 126.3 aLF |57.85

|642



JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL 2. 1965-66J

LAUNCH OAT[ Q[C 5 1965

HELIOCENTRIC CONIC

RL 147.41 LAL .OD

RP 106.64 LAP -.07

RC 1J].67] _L 6.28

PLANETOE6NTRIC CONIC

C3 11.993 VHL 3.463

LNCH ATNTH LNCH TIME

90.00 4 26 7

90.00 12 53 30

JO0.O0 5 40 24

JO0.O0 14 21 54

J10.00 6 ]2 47

JlO.OO l] 46 O

FLIGHT TIN[ 134.00 ARRIVAL C4T[ JPR IB 1966

C|STkNC[ 390.22|

LOL 72.65 VL 27.702 GJL -5.10 ATL 89.21 HC4 184,64 SNA 128.4] ECC .17184 ]NC .7662 V1 30.223

LOP 257,50 VP 37,549 G4P 4.40 ATP 90.78 TAL 206,08 TAP 30.92 RCA 106.38 4PO 150,5] V2 34,881

GP 24.82 74L 129.82 ZAP 131,48 ITS ZI.51 ZA[ 135.18 [T[ 155.}5 7AC 34,73 [TC 188,44 CLP-136.87

DLA -I3.47 RAL 303.35 R4D 6567.5 VEL 11.549 PTH 2.02 VHP 4.061 DPA 2.13 RAP 299.06 [CC J,1974

L-_ TXN[ IN| L4T IN| LONG |NJ RT ASC XNJ AZHTH |NJ TIN[ PO CST TXN IN| 2 L4T IN| 2 LONG

1667.O9 -3.62 9.25 156.50 118.10 4 53 54 1067.1 ,17 2.60

5175.47 25.78 251.54 160,65 77.87 14 19 45 4575.5 23,85 223,4D

J427.42 -4.52 351.09 155.97 119.57 6 4 1| 827.4 -.59 ]44.55

4890.38 26.64 210.30 160,38 76.32 15 43 24 4290.4 24.69 202.|6

J263.35 -7.02 337.13 154.46 123.54 6 53 50 663.] -2,56 ]30.88

4627.22 29.61 189.42 I59,49 72.08 |7 3 7 4027.2 26,88 JB|.30

DIFFERENTIAL CC_RECTION5

TOE .0]23 TRA -.8108 TC3-4.4462 BAU .7390

ROE -.D299 RRA .0334 RC5 1.2147 FAU .I0820

FOE .3426 FRA -.3351 FC3-7.8103 BSP 10832

BO[ .0603 BRA .BI26 Be3 4.6092 FSP -1548

HID-COURSE EXECUTION ACCURACY ORBIT _ETERNrNATION 4CCUR4CV

5GT 3375.5 SGR 847.7 SG3 472.5 ST 432.8 $R 61.9 SS 2J5.4

RRT -.9508 RRF ",9990 RTF .9477 CRT -.6684 CRS .9689CST -.]076

SG8 3480.3 R23 .2993 RJ3 -.9531 LSA 451.5 MSA IB5.Z SSA 8.3

SGI 3470.9 SG2 255.4 THA 166.50 ELI 434 8 EL2 45.8 ALF 174.48

LAUNCH DATE D[C 3 I965 FLIGHT TINE 156.00 _RRIVAL 0ATE APR 20 1966

HELIOCENTRIC CONIC

RL 147.4J LAL .DO

RP 108.68 LAP ".25

RC JI8.029 GL 14.41

PLANETOCEN7RIC CONIC

C3 12.41] VHL 3.5Z4

LNCH AZHTH LNCH TINE

90.00 3 18 42

90.00 13 59 32

I00,00 4 37 36

100.00 15 23 19

110.OO 5 40 J_

JlO.OO J6 ]7 9

OIFFERENTIAL CCRRECTIONS

TOE .3746 TRA -,904J TC3-4,4790 BAU .7549

ROE -.D496 RRA .04_8 RC3 .7904 FAU .11335

FOE .8823 FRA -,3938 FC3-7.9039 BSP 11249

BDE .3779 BRA .9052 BC3 4.5482 rSP -1655

0ISTANC[ 396.259

LOL 72.65 VL 27,664 GAL -4,91 AZL 88.18 HCA 188.02 SMA 128.19 ECC .J7219 INC 1.8247 Vl 30.22]

LOP 260.67 VP 37.311 GAP 4.67 AZP 91.81 TAL 204.89 TAP 32.91 RCA J06.JJ APO |50.26 v2 ]4.870

GP 15.14 7AL 126,99 ZAP 136.71ET8 14.24 ZAE J37.06 [TE I65.61 ZAC 35.13 ETC 174.23 CLP-118.94

OLA -5,17 RAL 303.18 RAO 6567.5 VEL 11.567 PTH 2.02 VHP 3.946 DPA -7.25 RAP 301.72 ECC 1.204]

k-J TIME INJ LAT INJ LONG [NJ RT A$C INJ ATMTH INJ TIM£ PO C$T TIM INJ 2 LAT INJ 2 LONG

1945.60 -12.27 25,J2 156.65 1J5,72 3 51 7 1345,6 -8.70 18,25

4911.61 20.82 213.82 198.39 70.36 15 21 _4 4311.6 I7.95 206.32

1691.06 -I3.14 5.96 156.20 1J7.09 5 5 47 1091.1 -9.40 359,16

4641.38 21.74 193.52 J56.02 68,96 16 40 41 4041.4 18.68 J86,12

1494.91 -15.46 349.75 154.88 520.87 6 5 10 894.9 -II.26 ]43.17

44|0.30 24.18 174.91 156.90 65.07 17 50 40 5810.5 20,61 167.58

MX0-COURSE [X[CUTION ACCURACY ORBIT D£T£RHZNATZON ACCURACY

SGT 3537.3 SGR 567.7 5G3 500.0 ST 759.0 SR 85.4 55 496.9

RRT -.9548 RRr -.9940 RTF .9478 CRT -.9560 ORS .9874 CST -.8816

SGB 3582.6 R23 .2928 R13 -.9499 LSA 888.5 MS4 202.0 SSA 6.4

SGI 3578'.7 SG2 166.7 THA 171.27 _LJ 76].2 EL2 29.9 ALF I73.98

LAUNCH OAT[ DEC ] 1965

HEL|OCENTRIC CONIC

RL 147.4J LAL .0O

Rp 108.71 L4P -,44

RC 120,382 GL 17.90

PL4N[TOC[NTRIC CONIC

C3 |2.627 VHL 3.553

LNCH A_NTH LNCH TrN_

90.00 2 53 46

90.00 14 ]1 14

|00.00 4 14 ZB

|00.00 1_ 53 13

110.00 5 21 14

110.00 17 2 57

FLIGHT TIN[ |38.00 ARRIV4L 04T[ APR 22 |966

C|STANCE 402,281

LOL 72.65 VL 27.624 G4L -4.70 AZL 87.75 HCA 191.19 5_4 I27.92 [CC .J726J INC 2.27]] Vl 30.22]

LOP Z65,84 VP ]7,47] G4P 4.94 47F 92.23 TAL 205,66 TAP ]4.85 RCA |0].84 4PO 150.00 V2 34.860

GP 10.67 7AL 124.61 7AP |39.84 ETS 10.34 74[ 136,74 ETE 170.59 z4C 36.66 ETC 168.J1 CLP-14I,D]

0LA -1.]9 RAL 304.03 RA0 6567.5 V[L |1.576 PTH 2.02 VHP ],992 0PA -11.45 R4P 303.56 ECC 1.2078

L-I T|M[ INJ LAT |NJ LONG INJ RT ASC |NJ AZNTH ]NJ T[ME PO CST TIN INJ 2 L4T _NJ Z LONG

2067.20 -J5.74 32.36 158.15 ||3.85 3 28 15 1467.2 -J2.39 25.29

4797.23 18.03 206.39 I38.62 67.79 J3 ]1 l] 4197.2 |4,86 199,34

1806.89 -16.62 I2.BO I57.75 115.2l 4 44 ]5 1206.9 -|3,09 5.79

4532.78 18.92 186.74 158.23 66.42 J7 8 46 3932.8 Jfl.fl8 179.55

1597.89 -18.96 555.68 156.47 119.99 5 47 52 997.9 -14.95 348.86

4314.53 2J.30 168.97 157.02 62.61 18 14 51 3714.5 17.46 |61,94

0IFFEREN7IAL C_REE71ON8

TO[ .3488 TRA -.9239 TC3-4.5405 BAU .7732

R0[ -.0356 RRA .0340 RC3 .6030 FAU .10937

FOE 1.1073 FRA -,3344 FC3-7.4988 B�P 11480

BDE ._500 BRA .9245 Be3 4.5803 FSP -1601

LAUNCH DATE 0EC § 1965

HELIOCENTRIC CONIC

RL J47.4J LAL .DO

RP IO8.74 LAP -.63

RC 1Z2.731 GL 19.90

PLAN_TOCENTRIC CONIC

c3 12.890 VHL 3.562

HID-COURSE EXECU71ON ACCURACY

5GT 3662.B 5GR 435.9 5G3 487.8

RRT -,949] RRF -.9817 RTF .9468

SGB 3688.7 RE3 .2599 R13 -.9479

SGI 3686.2 5G2 136.2 THA |73.55

FLIGHT TIME 140.00

0_5TANC[ 408.286

LOL 72,65 VL 27._84 GAL -4.49 AZL 87.47 HCA 194.37 5HA

LOP 267.O1 VP 37.434 GAP 5.20 ATP 92.45 TAL 202.39 TAP

GP 8.15 ZAL 122.47 7AP J42.31 ETS 8.38 ZAE 136.00 ETE

0LA .96 RAL 305.23 RAD 6567.5 VEL 11.579 PTH 2.02 VHP

LNCH AZNTH LNCH TIME L-I TrME INJ LAT

90.00 2 41 9 2141.13 -17.72

90.00 14 53 28 4725.43 I6.13

|00.00 4 2 57 J877,31 -18.81

I00.00 16 14 22 4464.49 JT.Ol

110.00 5 12 13 1660.48 -20.99

JlO.O0 J7 2! 3_ 4254.11 19.36

OJFF[R[NTIAL CORRECTIONS

TOE .6§91 TRA -.9296 TC3-4.6819 8AU .7991

ROE -.0176 RRA .O2_5 RC3 .5126 FAU .10464

FOE 1.1927 FRA -.2675 rC3-7.1386 BSP JJ996

8OE .6594 8RA .9300 8C3 4.7099 FSP -1562

ORBIT O[TERNIN4TION ACCURAC Y

ST 996.I SR 6J.O 55 620.8

CRT -,9763 ORS .9750 CST -.9302

LS4 1118,8 HSA 196.2 Ss4 ?.I

ELI 997.9 [L2 J3.2 4LF 176.58

ARRIVAL 04T£ APR 24 1966

127.64 £CC ,173|2

36.76 RCA 105.55

173.33 ?AC 38,26

INC 2.5271 vJ 30.22]

APO 149,74 v2 34.651

ETC I6].03 CLP-|43.07

4.078 0PA -13.72 RAP 305.19 ECC ].2089

IN| LONG |NJ RT ASC IN| AZMTH IN| TINE PO CST T|M IN| 2 LAT ZNJ 2 LONG

36.88 159.82 112.45 3 16 50 1541.1 -14.]2 Z9.67

202,18 159.49 66.41 16 12 14 4125.4 12.80 19].D8

17.08 159,42 113.82 4 34 14 1277.3 -/5.23 9.92

182.57 159.07 65.04 17 ZB 46 3864.5 13.51 175.53

359,41 158,20 117.62 5 39 54 1060.5 -17.12 312.4J

165.35 157.82 61.26 J8 32 29 ]654.1 15.38 J58.49

MI0-COURSE EXECUTION ACCURACY OR817 0ETERNINA TZON 4CCURACY

9GT 3806.2 SGR 368.6 SG3 471.1 ST 1155.5 SR 32.7 55 679.]

RRT -.9334 RRF -.9599 RTF ,9464 CRT -.9676 CR$ .9JIJ C5T -.9454

SGB 3824.0 R23 .2104 213 -,9471 LS4 J326,9 NSA J93.0 S$A 8.2

SGI 3821.7 SG2 131.8 THA 174.85 EL| J155,9 EL2 B.] ALF |78.4]

1643



JPL TM 33-99 EARTH--VENUS TRAJECTORIES cVOL 2. I965-66

LAUNCH OATE 0EC 5 1965 FLX0HT TIME |4Z.O0 kRR[VAL OATE APR 26 |966

HELIOCENTRIC CONIC 0XSTANC[ 4J4,Z74

RL J47.41 LAL .OD LOL 72.65 VL 27,54Z GAL -4.2f ATL B?.]I HCk JgT.54 SMA 127.37 ECC .1737!

RP JOB.T6 LAP -.8] LOP 220.17 VP 37.396 GAP 5.45 47P 92.52 TAL Z0].09 tA# 38.65 RCA IQS.Z4

RC 125,075 GL _l.Z] GP 6.53 ?AL J20.4l ZAp |44,46 ETS 6.98 ZAE |35.2| ETE 174.98 ZAC 39.85

PLANETOCENTR|( CONIC

C3 12.675 VHL 3,560 OLA, Z.?0 RAL 306.64 RAO 6567.5 VEL ll.578 PTH 2,02 VHP 4.128 0PA "J5.06

LNCH AZNTH LNGH TIN[ L-| TIME INJ LAT INJ LONG INJ RT k$C INJ AZMTH |NJ T|ME PO CST TIM

90.00 2 33 53 2194.?1 "J9.06 40.23 161.56 111.33 3 lO 28 J594.?

90.00 15 I! 58 4621.32 J4.63 198.91 160.63 65.46 16 29 49 4021.3

100.00 3 56 29 J928,28 -19.98 20.25 161.12 llE.?l 4 28 3? 1328.3

JDD,DD J6 32 3 44J2,99 JS.SJ J79.49 J6D.EJ 64,J2 J? 45 36 38J3.0

110.00 5 7 37 2705.64 -22.39 2.|6 159.99 IJ6.53 5 36 3 ]105.6

llO.00 12 3? 25 4208.39 I?.B5 162.67 138.92 60.35 J6 4T 33 3608.4

OIFFER[NTI4L CORRECTIONS HZO-(_R$E _XECUTION ACCURACY

TO[ .7415 TRA -,9244 TC3-4.8609 BAU .8_74 SGT 3952.4 SGR 332.6 SG3 454.5

ROE -.0004 RRA .0J83 RC3 .4653 FAU .10020 RRT -.9063 RRF -.929! RTF .94?0

FOE J.Z]AJ FRA -.204T FC3-6.944] 85P 126|3 SGB 3966.3 R23 .J6fl2 R|3 -.9474

90E .?415 9RA .9245 BC3 4.9831 FSP -1542 SGJ 5963.9 SG2 J40.2 THA 17fl.63

INC 2,690J vJ 30.22_

4PO 149.49 v2 34.642

£TC 163.35 CLP-J44.99

RAP 306.?8 [(C |.ZOB6

INJ 2 LAT INJ 2 LONG

-J6.02 ]2.89

Jl.20 191.91

-|6.73 12.96

JJ.�D J72.Sfl

-18.64 355.03

13.77 153.94

ORBIT _ETERM[NATION ACCURACr

ST J278.5 SR J3.3 SS 707.5

CRT -.3415 ORS .J412 CST -.9333

LSA _449.0 HSA |88.? SSA 9.5

EL1 /278.5 EL2 12.5 ALF J29.80

LAUNCH OATE 0[C 5 1963 FLIGHT TIME 144.00 ARRIVAL DATE APR ZB 1966

HEL|C_ENTRIC CONIC

"RL 142,4| LAL .00

RP 108.79 LAP ".98

RC J27.4|3 GL 22.20

PLAN[TC_ENTR|C CONIC

C3 12.616 VHL 3.552

LNCH ATMTH LNCH TIME

90.00 2 29 26

90.00 I3 28 53

JOO.O0 3 52 _2

100.00 16 48 J?

JlO.O0 5 5 23

IIO.OO l? 52 5

0_5TANCE 420.252

LOL 72.65 VL 27.501GAL -4.03 AZL 87.20 HCA 200.7J SMA 122.09 ECC .17432

LO# 273.34 VP 37.357 GAP 5.71 A_P 92,62 TAL 199.76 TAP 40.47 RCA J04,93

GP 5.42 ?AL IJ8.32 ZAP 146.40 ETS 6.03 ZAE 134,43 [TE 176.06 ZAC 4j.46

OLA 4.13 RAL 308.20 RAO 6567.5 VEL 11.576 PTH 2.02 VHP 4.285 0PA -]5.88

L-I TIME ]NJ LAT ]NJ LONG JNJ RT A$C JNJ AZMTH JNJ TIME PO CST TIM

2238.24 -20.J4 42.99 163.38 110,34 3 6 44 J638.2

4625.82 J3.33 I96.2! |61.98 64.78 16 45 58 4025.8

J969.63 -2J,03 22.86 J63.0_ ZJJ.73 4 25 32 J369.6

4369.66 14.20 176.93 J61,54 63.42 18 ! ? 3769.7

|?42.Jfi -23.48 4.44 161.86 115.59 5 34 25 II42.J

4J69.91 16._4 |60.46 160.Z3 _0.6_ 18 I 35 3569.9

OIFFERENT|AL CORRECTIONS

TOE .8540 TRA -.8657 TC3-4.9216 eAU .8332

RD£ .0|08 RRA .0010 RC3 .4250 FAU .09121

FOE 1.2975 FRA °.0A38 FC3-6.2585 8SP 12229

90E .854J 8RA ,8657 823 4.9399 FSP °_32fl

M;O-COURSE EXECUTION ACCURACY

SGT 40lO.l SGR 302.7 SG3 424.6

RRT -.86_| RRF -.8786 RTF .940|

SG8 402J.5 R23 .1307 RI3 -,9404

SGI 40|8°7 5G2 15_.5 THA J76.27

/NC 2.8044 v! ]0.22]

APO 149.25 V2 ]4.834

ETC |62.43 CLP-146.79

RAP 308.40 ECC ].2076

INJ 2 LAT _NJ 2 LONG

-J?.I9 35.55

9.82 189.28

-J?.9_ 15.42

10.52 l?o.oe

-J9.84 35T.J9

I2.36 153.el

OR_|T 0ETERMEN4TION ACCURACY

ST |444.0 SR J9.9 SS 7T6.4

CRT .7510 ORS -.8415 CST -.9596

LSA 1628.0 MSA 193.9 554 IO._

ELI 1444.J EL2 13.2 ALF .f19

LAUNCH OAT[ CKC 3 |9_5 FLIGHT TIME 146.00 kRRZV4L 0ATE *PR 30 J966

HELIOCENTRIC CONIC

RL J47.4J LAL .00

Rp 108.81 LAP -l.17

RC 129,747 GL 22.95

PGANCTOCENTRZC CONIC

C3 |2.543 VHL 3.542

LNCH ATNTH LNCH TIME

90.O0 2 26 40

90,00 15 45 l

100.00 3 50 33

100.00 |1 3 49

IJO.O0 5 4 3?

_IO.00 18 6 14

CIFFERENTIAL CORRECTIONS

TOE .91ZI TRA -.8449 TC3-5.1350 BAU .8638

ROE .0236 RRA .00JI RC3 ,4134 FAU .08770

FOE 1.2646 FRA ,0046 FC3-6.0_36 8SP 12971

80[ .9J24 8RA .8449 BC3 3.|5J6 F_P -1336

0ISTANC[ 426.208

LOL 72.63 VL 27.4_9 GAL -3.79 AZL 8?.JJ HCA 203.88 SNA J26,80 ICe .J75J4 ]NC 2,8893 Vj ]0,223

LOP 276.5| VP 37.319 GAP 5.95 47P 92.64 TAL |98.40 TAP 42.28 RCA 104.60 4PO J49.0J V2 34,826

GP 4.60 ZAL 116.30 ZAP |48._0 ETS 5.35 Z&E J33o25 [T[ 126.78 lAC 43.08 [TC 16J.94 CLP-I4B.50

0LA 5.38 RAL 309.88 RA0 6567.5 VEL 11.573 PTH 2,02 VHP 4.39? DPA -16.36 R4P 310.06 ECC J,Z064

L-I TIME ]NJ LAT ENd LONG INJ RT ASC INJ A?MTM |Nj TIME PO CST TIN |NJ 2 LAT |NJ 2 LONG

22?6.23 -21.02 45.42 |65.29 _09.43 3 4 36 1626.2 -_8._T 5T.90

4385,33 12.14 |93,83 163.42 64.22 17 ] 26 3983.3 8,57 186.96

2005.6? -21.94 25,J6 164.93 130.83 4 23 59 1405.7 -J8.9! 17.68

433J.12 13.02 174.68 163.02 62.85 J8 16 0 373l.J 9.28 J67.89

1773,88 -24.40 6.44 |63.80 lJ4.?2 5 34 J! lj73.9 -20.86 359,09

413fi,68 15.35 158.52 161.69 59.08 J9 15 10 3535.7 11.14 151.95

NID'°COURSE [XECUT|ON ACCURACY ORBIT 0E TERMINATION ACCURACY

SGT 4158.3 SGR 295.8 SG3 410.§ ST 1535.8 SR 42.3 SS 778.T

RRT -.8185 RRF -.8334 RTF .9417 CRT .92J3 ORS -.9632 CST -,96]0

SG8 4168.8 R23 .1068 R|3 -.9420 LS4 J712.1 HSA 188.5 SSA 11.3

SG| 4165.3 9G2 169,6 THA 176,66 ELl J536.3 EL2 J6.4 ALF 1.4_

LAUNCH 0ATE OEC 3 1965 FLIGHT T|gE 148.00 ARRIVAL 0ATE MAY 2 1966

HELIOCENTRIC CONIC

RL J4?.4l LAL .00

RP 108.84 LAP -|.34

RC 132.O74 GL 23.56

PLAN[TOCENTRIC CONIC

C] 12.465 VHL 3.53!

LNCH AZMTH LNC_ TIN[

90,00 2 25 I

90,00 _6 0 37

100.00 3 49 28

IO0.O0 I? 19 II

_iO.O0 3 4 30

110,00 18 ZO 19

OIFF[RENT|AL C(_R[CT_ON$

roe .9282 TRA -.8033 TCA-5.AJJ2 8AU .8877

ROE .0380 RRA -.006] RC3 .40A9 F_U .08314

r0£ 1.2496 FR_ .0726 FC3o3,?745 8SP 13423

80E .9294 8R_ .8033 BC3 5.3266 FSP -I293

015?ANC£ 432._$0

LOL 72.65 VL 27.416 GAL -3.54 _ZL 87.04 HCA _02.05 SHA 126.52 ECC .12600

LOP 278.67 VP 37.28! GAP 6._0 kTP 92.63 TAL |97.00 TAP 44.05 RC4 J04.25

GP 3,99 7AL |14.]9 ZAP 149.87 ETS 4,8? ZA_ 133.13 ET[ 177.30 ZAC 44.73

INC 2.9556 VJ 30.Z23

APO ]48.79 V2 ]4,819

ETC 16J,73 CLP-JflO.I]

OLA 6._3 RAL 3JI.67 R_O 6_6?.5 V[L 11.569 PTH 2.02 VMP 4.512 0PA -|6.6J RAP 311.78 ECC I.ZOSJ

L-| TIME _NJ LAT INJ LONG INJ RT ASC _NJ AZHTH INJ TIME PO CS T T|M |NJ 2 LA T INJ 2 LONG

2311.29 -21.78 47.70 187.30 108.54 3 3 33 JTll.3 -19.06 40._0

4_47.62 |l.OJ 191.63 J65.11 63.75 17 16 45 3947.6 7.40 |64.82

2038.90 -22,73 27.32 166.95 109.96 4 23 27 J438.9 -|9.80 19.T4

4_95.25 IJ.89 1?2.6I 164.65 62.37 |8 30 46 3695.2 _.10 ;65.80

1803.0_ -25.2J 8.31 J85.85 113.88 5 34 53 J203.! -2J.77 .86

4103.85 14.23 156.73 163.30 58.59 19 28 4_ 3503,9 9.97 150.Z_

MI0-COURSE EXECUTION ACCURACY ORBIT 0[ TERMINATION ACCURACY

SGT 42?8.9 SGR 29?.? $G3 393.8 ST 1640.2 SR 62.4 SS 79_._

RRT -.?6?3 RRF -.76|4 RTr .9412 CRT .9601 ORS -.9782 CST -.9661

SG8 4288,9 R23 .0900 R|3 -.94J4 LSA |813.0 MSA |85.5 55_ j_.4

$_I 4284,8 $_2 |8?.3 TH4 126.99 ELI 1641.3 _LZ 17.4 _LF Z.O9
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 2, 1965-66

LAUNCN OAT£ O£C 3 1965 FLIGHT TJME J_O.O0 _ARRZVAL CATE _AY 4 J966

HELIOCENTRIC CONIC

RL 147.4J LAL ,O0

Rp 108.86 LAP -1.5I

RC 134,395 GL ?4.05

PLANETOCENTRI( CON|C

C3 12.394 VHL 3.5Z1

LNCH AZMTH LNCH T|NE

90.00 Z 14 9

9D.OD J6 J6 38

I00.00 3 49 9

IO0.O0 17 34 38

IlO.OO 5 5 46

JlO.OO 19 34 31

OJFFERENTIAL CC_RECTION5

TDE 1.O479 TRA -.7485 TC3-5.4699 BAU .9088

ROE .0493 RRA -.0138 RC3 .3995 FAU .07849

FOE 1._370 FRA .I55Z FC3-5.48_ BSP I_776

BOE ].0491BRA .7488 BC3 5.4845 FSP "1238

DISTAMC[ 438.077

LOL 72.63 VL 27.373 GAL -3.EB AZL 86,99 HCA ZJO.ZZ SNA J76.24 ECC .J7696 INC 3,0089 V! 30.223

LOP 282.93 VP 37.243 GAP 6,44 AZP 92.60 TAL 195.fl9 TAP 45.80 REA 103.90 APO |49.59 v2 34.B17

GP 3.50 ZAL |12.01 ZAP |51.45 [TS 4.51ZAE 132.57 [TE 177.67 ?AC 46.43 ETC I6|.69 CLP-151.65

DLA 7.63 RAL 313,57 RAO 6567.3 V[L ||,566 PTH 2,02 VHP 4.630 DPA -|6.69 RAP 313.33 £CC J.7040

L-I TIME INJ LAT INJ LONG /NJ RT ASC INJ AZNTM INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2344.85 "22,50 A9.9l 169.43 107.66 3 3 14 1744.B -19.88 47.22

45JI.63 9,9t J99.33 J86.99 63.34 J7 32 9 39JJ.6 6.26 |82.78

2070.67 -23.45 29,40 I69,09 109.09 4 23 40 1470.7 -20.63 21,74

4261.05 10.81 I70,86 186.43 61,96 JB 45 39 3661.0 6,97 163,97

1830.90 -25.97 10,I3 168.02 IJ3,05 5 36 J7 1230.9 -22.62 ?.57

4073.58 13.J5 J35,03 165.05 39.!6 19 42 24 3473.6 8.84 149.60

MIO-COURSE EXECUTION ACCURACY ORS|T _{TERMZNATION ACCURACY

5GT 4387.7 SGR 293,4 SG3 378.8 ST 1748.7 SR 81.0 SS B07.3

RRT -,7|37 RRF -.7268 RTF .9400 CRT .9773 CRS -.9795 CST -.9688

SGB 4397,5 R23 .0778 RI3 -.9402 LSA I9J9.0 MSA 182.7 SSA I3.4

SG| 4392.7 SG2 203p3 THA 177.26 ELI |750.3 EL2 17.I ALF 2,59

LAUNCH OATE OEC 5 J985 FLIGHT TIME 152.00 ARRIVAL DATE MAY 6 1966

HELIOCENTRIC CONIC

RL 147.4! LAL .OO

RP 108.87 LAP -1.68

RC 136.709 GL 24.44

PLANETOCENTRIC CONIC

C3 12.338 VHL 3.5J20LA

LNCH ATMTH LNCH TIME L-I TIME |NJ LAT

90.00 2 23 51 2377.79 -23.17

90.00 I6 33 13 4476.76 8.85

J00.00 3 49 25 2101.82 -74.13

JO0.O0 17 50 20 4227.95 9.74

]I0.O0 5 7 I7 1838.16 -16,68

J]O.OO 18 48 58 4044.38 |2,09

OXF¥ERENTJAL C_RECTIONS

TOE |.1J55 TRA -.6869 TC3-5.6246 BAU .9300

ROE .O8OO RRA -,O2J4 RC3 .3983 FAU ,_7417

FOE l,gE03 FRA .2263 FC3-5.Z047 BSP 14130

BOE 1.117I gRA .6873 BE3 5,6386 FSP -119|

DISTANCE 443.989

LOt. 72.83 VL 27.330 GAL -3.O1 ATL 88.93 HCA 213,38 SNA I25.96 £(C ,17803 INC 3.0528 VJ 30.223

LOP 286.00 VP 37.206 GAP 6.69 AZP 92.35 TAL I94,14 TAP 47.52 RCA 103.53 APO 148.58 V2 3A.806

GP 3,J2 ZAL 109.77 ZAP I32,94 ET$ 4,26 ZAE I32.07 ETE |77.94 ?AC 48".18 ETC I81.78 CLP-I53.JJ

8.68 RAL 3|5.57 RAD 6567.5 VEL 11.564 PTH 2.02 VHP 4,751 0PA -16,64 RAP 3J5.37 ECC 1.2030

INJ LONG INJ RT ASE INJ A?MTH INJ TIME PO CST TIM JNJ 2 LAT INJ 2 LONG

52.09 J71.88 I06,76 3 3 29 1777.8 -20.65 44.3_

I87,33 I66.82 6E.99 17 4? 50 3878.8 3.16 180.8!

31.47 J71.3fl J08,20 4 24 27 Jfl01.6 -21.4I 23.72

]66,78 168.35 6_,60 I9 0 48 3628.0 5.87 I62.13

11,92 170.31 I12.20 5 38 15 1258.2 -23.43 4,27

J33,43 J68.93 37.78 19 _6 22 3444.4 7,75 I47.04

MID-COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

SGT 4495.4 SGR 297.4 SO3 36|.I ST J854.9 SR 99.8 SS 819.6

RRT -.6602 RRF -.6734 RTF .939J CRT .9860 CRS -.9769 CST -.97I?

SOB 4503.2 R23 .0690 RJ3 -.9393 LSA 2022.4 MSA I79.5 9SA I4.4

SGI 4499.7 SG2 223.1 THA 177.49 ELI I937.5 EL2 16.4 ALF 3.0I

LAUNCH CATE CEC 5 1965 FLIGHT TIM[ |54.00 ARRIVAL 0ATE MAY 8 1966

HELIOCENTRIC CONIC

RL I47,4J LAL .00

RP IDB.B9 LAP -1,84

RE 139.015 GL 24,76

PLANETOCENTRIC CONIC

C3 I2.307 VHL 3,50?

LNCH AZMTH LNCH TIME

90,00 2 24 I

90.00 26 49 49

IOO.O0 3 50 8

IOO.OO I8 6 23

110,OO 5 9 15

lIO.OO I9 3 45

CIFFERENTIAL CORRECT|ON$

TOE J,1850 TRA -.6154 TC3-5.7624 8AU .9500

ROE .070| RRA -.0293 RC3 .3943 FAU .07002

FDE 1.2036 FRA .2957 FC3-4,9272 8SP 14485

BDE 1.18?0 8RA .6161 8C3 5,7739 FSP -I144

OISTANCE 449.887

LOL 72,65 VL 27.287 GAL -?.73 AZL 86.9| HCA 2|6.55 SMA 175.67 ECC .]7972 INC 3,0898 VI 30.723

LOP Z89,16 VP 37.169 GaP 6.93 AZP 9_,48 TAL 192,67 TAP 49.22 RCA 105.15 APO 148.20 v2 34.801

GP 2,81 7AL 107.45 ?AP 154,35 ETS 4,08 7AE 131,63 ETE 178.15 ?AC 49.97 [TC 161.95 CLP-154.50

OLA 9.71 RAL 317.67 RAD 6567.5 VEL J1,562 PTH 2.02 VHP 4.874 DPA -16.49 RAP 3|7.24 £CC I,?OZ5

L-I TiME INJ LAT INJ LONG INJ RT ASC ]NJ AZMTM INJ TIME PO CST TIN JNJ 2 LAT [NJ 2 LONG

2410.69 -23.79 54.30 174.06 105.82 3 4 II 1810.7 -21.40 46,45

4442.64 7.79 165.60 J70,89 62,69 18 3 52 3842.6 4.07 178.90

2132.92 -24.77 33.53 173.74 107.29 4 25 41 1532.9 -22.I7 25.72

4_95.64 8.69 I66.93 170.41 6J.Z9 t9 I6 J8 3595.6 4.79 160,34

1885.34 -27.37 13.74 172.73 J11.33 5 40 41 J28fi,3 -74.72 5.98

4015.99 11.06 151.90 168.99 57.45 20 lO 4J 3416.D 6.69 145.54

MID-COURSE EXECUTION ACCURACY C_'6IT 0[TERMjNATION ACCURACv

SGT 4596,5 SGR 303.3 SG3 346.2 ST I963,5 SR 115.7 SS 83J.5

RRT -,6075 RRF -.6212 RTF .9382 CRT .9906 CRS -.9721 CST -.9734

SGB 4606,4 R23 .0623 R13 -.9383 LSk 2128.J MSA 176.J SSA 15.3

SGI 4600.2 $G2 Z40.7 THA J77,70 ELI ]9_6.8,EL2 I5,8 4LF 3.34

LAUNCH GATE DEC § 1965 FLIGHT TIME 156.00 ARRIVAL DATE N4Y JO 1966

HELIOCENTRIC CONIC

RL 147.41 LAL .O0

Rp 108,90 LAP -1.99

gC 14J.311 GL Eft.O|

PLANETOCENTRIC CONIC

C3 12.794 VHL 3.506 0LA

LNCH AZNTH LNCH TIME L-] TIME

90.00 2 24 32 2443,96

90.00 17 6 50 4409.09

100.00 3 51 14 7164.34

IO0.O0 18 72 49 4163.95

|10.OO 5 11 38 |917.76

lIO.OO I9 18 55 3988.28

O/FFERENTIAL CCRRECTION5

TOE |.2572 TRA -.5336 TC3-5.8804 BAU .9687

ROE .0797 RRA -.0375 RC3 .3918 FAU ,08599

FOE 1.1888 FRA .3643 FC3-4.6470 BSP |4770

8OE 1.2597 8RA .5350 BE3 5.8934 FSP -1093

OISTANCE 455.770

LOL 72.63 VL 27,243 GAL -2.44 AZL 86.88 HCA 219.7J SMA J25,39 ECC ,18053 INC 3.1218 VI 30.2?3

LOP 292.32 VP 37.135 GAP 7.17 AZP 97.40 TAL 191.18 TAP 50.89 RCA 102.76 APO 148.03 v? 34.797

GP 2.55 ?AL 105.06 ZAP 153.70 ETS 3.96 ZAE 131.24 ETE 178,3J 7AC 51.80 ETC 162.17 CLP-J55.B2

10.73 RAL 319.87 RAD 6567.5 VEL 1J.562 PTH 2.02 VHP 5.000 OPA -16.25 RAP 519.15 ECC 1.2023

]NJ LAT ]NJ LONG ]NJ RT ASC ]NJ AZHTH ]NJ TJNE PO CST TIN ]NJ 2 LAT INJ 2 LONG

-24.39 56.55 176,59 J04.85 3 5 16 J844.0 -72.17 48.67

6.74 I83.70 |73.J2 82.43 J8 20 J9 3809.! _.99 177.07

-25.39 35.68 176,28 108.33 4 27 19 1564.3 -22.91 27,76

7,63 165,18 J7_,62 6J.0J 19 32 13 3563.9 3.?2 15_.59

-28.03 15,60 175,30 JIO.AI 5 43 3J 1312.8 -?5.00 7,74

J0.04 150.40 J7J.J8 57.J5 20 23 23 3398.3 5.64 |44.0?

MID-COURSE EXECUTION ACCURACY OR61T DET6RN[NAT]ON ACCURAC Y

5GT 4691.B SGR 310.4 SG3 331.9 5T 2075.3 5R 131.8 $$ 843.9

RRT -.5363 RRF -.5703 RTF .937J CRT .9924 (RS -.9661 CST -.9754

SGB 4702.1 R23 .057J RJ3 -,9372 LSA 2237.5 MSA IT2.8 55A 16.J

SG! 4695.0 $62 257.7 THA 177,89 6LJ 207_.4 EL2 16.1 "ALF ).6J
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 2 1965-66_

LAUNCH DATE 0EC 5 1965 FLIGHT TIME 156,00 ARRIVAL _ATE NAY JZ ]966

HEL|OCENTR[C CONIC

RL 147,41 LAL ,00

RP 108.92 L4P -2.14

RE 143.596 GL 25.18

PLANETO(ENTR|E CON|C

C3 12.319 VHL 3,510

LNCH ATNTH LNCH TIME L-I TIME IN| LAT

90.00 2 25 Z3 2477.83 -24.96

90.00 17 24 18 4376.07 5.69

IO0.00 3 52 41 2196.29 -25.96

100.00 18 39 4| 4|32.64 6.62

IJ0,00 f 14 23 1940.64 -28.68

I10,00 19 3A 29 3961.26 9.04

0IFFERENT|AL CCRRECTION$

TOE 1.3263 TRA -.446| TC3-5.9870 BAU .988_

ROE .0892 RRA -.0455 RC] ._889 FAU .062_

FOE 1.1703 FRA .425| FC3-4.)801 BSP |5J14

BeE 1.3313 8RA .4484 9C3 5.9996 FSP -1054

0|STANCE 461.637

LOL 72.65 VL 27.200 GAL -2,13 ATL 86,85 HCA 222.67 $M4 125.11 ECC .18197 INC 3.1496 Vl 30.223

LOP 295,48 VP 37.096 GAP 7.41 ATP 92.31 TAL 189.67 TAP 52.54 RCA 102,35 APO 147.88 vz 34.793

GP 2.33 ?AL 102.60 ZAP 156.98 ET5 3.90 ZAE 150.89 ETE 176.43 ZAC 53.68 ETC 162.42 CLP-157.I0

0LA 11.73 RAL 322.16 RAD 6567.5 VEL 11.563 PTN 2.02 VHP 3.129 DPA "Jfi.94 RAP 121.11 ECC 1.2027

IN| LONG IN| RT ASC IN| AZNTM IN| TIME

56,67 79.26 103_82 3 6 41

181.83 75.49 62.21 IB 37 Ii

37.87 78.96 105.32 4 29 17

IB_.44 ?4.99 60.?P |9 Ap 34

J7.51 78.01 109.45 5 46 43

148.93 73.5/ 56.69 20 40 30

MID-C(_JRSE EXECUTION ACCURACY

$GT 4787.3 SGR 318.6 SG3 3J8.7

RRT -.5082 RRF -.3232 RTF .9363

SGB 4797,9 R23 .053J RI3 -.9366

SG/ 4790.0 $G2 274.2 THA 178.06

PO CST TIM ]NJ 2 LAT IN| Z LONG

1677.B -Z2.82 50.86

3776.1 1.93 175.17

1596,3 -23.63 29.86

3532.8 2.67 156.86

1340.6 -25.76 9.55

3361.3 4.62 142,65

ORBI¢ OETERMINAT_ON ACCURACY

5T Z|83.5 5R |47.7 8S 852.8

CRT .99_2 CR5 -.9596 CST -.9773

LSA 2342.7 MSA 169.0 SSA 16,9

ELl 2168.4 EL2 15.3 ALF }.84

LAUNCH OATE 0EC _ 1965 FLIGHT TIME 160,00 ARRIVAL CATE MAY 14 J966

HELIOCENTRIC CONIC 0ISTANC[ 467.490

RL 147.41 LAL .DO LOL 72.63 VL 27.156 GAL -1.82 AZL 86.83 HCA 226.03 SMA 124.83 ECC .18354 INC 3.1746 VJ 30.223

RP 108.93 LAP -2,26 LOP 298.64 VP 37.063 GAP 7.65 AZP 92.20 TAL 188.14 TAP 54.17 RCA 101.92 APO 147.75 V2 34.790

RC 145,874 GL 25.29 GP Z.14 ZAL 100.07 ZAP 158.22 ETS 3,88 ZAE i3O.fl9 ETE 178.53 ZAC 55.59 ETC |62.70 CLP-158.3Z

PLANETOCENTRIC CONIC

C3 12.582 VHL 3.5/9 0LA J2,73 RAL 324.55 RA0 6567.5 VEL 11,566 PTH 2.02 VHP 5.261 0Pk -15.56 RAP 323.09 ECC 1.2038

LNCH AZNTH LNCN TIME C-! TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 2 26 30 2512,A7 -25.5| 61.26 182.08 J02.74 3 B 23 1912.5 -_3.50 53.17

90.00 17 42 14 4343.58 4.66 180.0J 178.02 62.04 18 34 37 3743.6 .88 |73.36

100.00 5 54 25 2228.95 -26.55 40.13 19J.80 104.26 4 31 34 1629.0 -2A.33 32.04

100.00 18 57 0 4102.34 5.60 161.75 |77,51 60.59 20 5 22 3502.3 1.64 lflG.20

lJO.OO 3 17 28 1969.09 -29,31 19.48 180.08 108.43 5 50 |7 1369.1 -26.51 11.41

110.00 19 flO 27 3934.96 8.06 147,55 176.O0 56.67 20 56 J 3335,O 3.6| 141.27

0IFFERENTIAL CORRECTION5 NI0-C(_JRSE EXECUTION ACCURACY ORBXT 0ETERNINATION ACCURACY

TOE 1,4021 TRA -.3486 TC3-6.0685 BAU 1.0065 SGT 4877.5 $GR 327.2 SG3 306.2 ST 2293.3 5R 163.0 55 861.0

ROE .0986 RRA -.053_ RC_ .3_4_ FAU .05883 RRT -.4620 RRF -.4784 RTF .9359 CRT .9904 CRS -.9fl25 CST -.979J

FOE 1.1525 FRA .4849 FC3-4,1136 BSP 15426 $GB 4888.4 R23 .0501 R13 -.9360 LSA 2449.4 MSl 165.4 SSl J7.6

$OE 1.4056 8RA .3527 Be3 6.0807 FSP -1016 SGJ 4879,8 5G2 290.1 THA 178.22 ELI 2299.0 EL2 22.4 ALF 4.03

L_UNCH CAT[ OEC 5 1965 FLIGHT TIME 162.00 kRRIVAL 0ATE NAY 16 1965

HELIOCENTRIC CON1C

RL liT,l| LAL .00

RP 108.9_ LAP -2.42

RC 148.158 GL 25.32

PLANETOCENTRIC CONIC

C3 12.488 VNL 3,_34

LNCH AZNTH LNCH TIME

90,00 2 27 53

90.00 18 0 36

100,00 3 56 26

100.00 19 14 44

110.00 S 20 53

110.00 20 6 47

0[FFERENTIAL CC_RR[CTIO#4$

TOE 1.4775 TRA -.243J TC5-6.1266 BAU !.0248

ROE .1081 RRA -.06|6 RC3 .3787 FAU ,05555

rOE 1.1347 FRA .3398 FC3-3.8_08 86P 15747

eOE 1.4814 BRA .2508 8C3 6.1383 FSP -981

DISTANCE 473.327

LOL 72.65 VL 27,113 GAL -1.49 AZL 86,80 HCA 229.20 SMA 124.56 ECC .18527 INC 3.1969 VJ 30.22t

LOP _01.80 VP 37,029 GAP 7,90 AZP 92.09 TAL 166.59 TAP 55.79 RCA 101,46 APO 147.63 V2 34.787

GP 1.98 7AL 97.47 2AP 159.40 ET$ 3.90 7AE 130.33 ETE 176.62 ZAC 57.55 ETC 162.99 CLP-159.49

0LA 13.70 RAL 327.03 RA0 6567.5 VEL 11,570 PTN 2.02 VNP 5.396 0PA -15.11 RAP 325.11 ECC 1.2055

L-| TIME IN| LAT |NJ LONG |NJ RT A$C |NJ AZMTM IN| T|NE PO CST TIN |NJ _ LAT [NJ Z LONG

2547.98 -26.01 63.74 185.05 101,60 3 10 21 1948.0 -24.15 55,56

4311.72 3.64 176.22 1_0.7| 61.90 19 12 26 3711,7 -.15 171.58

2262.39 -27.09 42.47 184.78 103.14 4 54 9 1662.4 -25.01 34.29

4072.54 4.60 160.10 180.18 60.43 20 22 37 3472.5 .63 155.57

1998.19 -29.92 2J.53 163.90 107.36 5 54 Jl 1398.2 -Z7.25 13.35

5909.50 7.10 146.19 178.64 56,47 21 11 57 3309.5 2.64 139.94

HID-COURSE EXECUTION ACCURAC_ ORBIT O[ TERMINATION ACCURACY

SGT 4965.2 SGR 356.0 SG3 294.3 ST 2402.1 SR 178.1 55 867.8

RRT -,418| RRF -.4556 RTF .9338 CRT .9875 CRS -.9453 CST -.9807

SG8 4976.5 R23 .0474 RI3 -.9356 LSA 2555.1 MSA 161.7 SSA 18.3

5G1 4967,2 SG2 305.1 THA 178.37 ELI 2408.5 EL2 28,0 ALF 4.19

LAUNCH 0ATE OEC 5 1965 FLIGHT TIME 164,00 ARRIVAL 0ATE NAY 18 1966

HELIOCENTRIC CONIC OISTANCE 479.148

RL 147.41 LAL ,00 LOL 72,65 VL 27.069 GAL -1.15 AZL 86.78 HCA 232.36 5MA 124.28 ECE ,lPTJ6 INC 3.2172 Vl 30.223

RP 108,94 LAP -2.53 LOP 304.97 VP 36.995 GAP 8.|5 AZP 91.97 TAL 185.02 TAP 57.38 RCA JO1,O2 APO 147.54 V2 34,786

RC 150.390 GL 25.29 GP 1,85 7AL 94.81 TAP J60.54 ETS 3.96 ZAE 130.11 ETE |78.68 ZAC 59.54 ETC 163.29 CLP-J60.62

PLANETC_ENTR!C CONIC

C3 12.644 VHL 3,556 OLA J4.67 RAL 329.59 RA0 6567.5 VEL 11.377 pTH 2.02 VHP 5.535 OPA -14.62 RAP 327.15 ECC J,2081

LNCH AZMTH LNCH TIME L-[ TIME IN| LAT IN| LONG IN| RT ASC IN| AZMTH IN| TIME P0 CST TIN |NJ 2 LAT IN| 2 LONG

90.00 2 29 31 2584.4| -26,49 66.30 188.17 100.40 3 12 35 1964.4 -24.76 55.05

90.00 18 19 23 4280.59 2,64 176.48 183.56 61.80 19 30 45 3680.6 -l.15 169,85

100,00 3 58 44 2296.65 -27.60 44.89 187,92 |01.97 4 37 1 1696.7 -25,67 36.62

100,00 19 32 52 4043.55 3.63 J58.50 I63.0! 60.31 20 40 |6 34d3.6 -,35 151.98

110.OO 5 24 36 2027.97 -30,50 25.65 |67.09 J06.23 5 58 24 1429.O -27.98 |5.37

I|0.O0 20 23 29 3865.02 6.J8 J44,90 |8J.4_ 56.31 21 28 |4 3255.0 |,71 J58.66

0IFF[RENTIAL CORRECTION5 MI0-COUR$E EXECUTION ACCURACY ORBIT 0ETERNIN4TION ACCURAC y

TOE |.5576 TRA -.1247 TC3-6.144| BAU 1.0405 SGT 5045.3 SGR 344.5 SG3 282.7 ST 2514.0 SR J92.7 5S 875.2

ROE ,IJ76 RRA -.069? RC3 ,3703 FAU .05220 RRT -.3?48 RRF -.393J RTF .9350 CRT ,9834 CRS -,9375 CST -,9822

FOE 1,1195 FRA .5969 FC5-3,5744 BSP 15972 SGB 5035.1 R23 .0445 R|3 -.935| LGA 2664.2 MGA J58,9 SSA 18,8

BOE 1.5621BRA .1429 BC3 6.1553 FSP -940 SG| 5045.0 $G2 319.3 THA 176.53 ELI 2521.2 EL2 34.9 ALF 4.31
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES t VOL 2. 1965-66

LAUN(m O4TE DE( 5 J963 fLIGHT TIME ]66,00 ARRIVAL _4TE H4_ ?D J966

M[LIOCENTRIC tONIC

RL |47.4| L4L ,O0 L0L 72.65 VL

RP |08.94 LAP -2.67 LOP 308.13 VP

RC 15Z.629 GL ZS.|B CP |.73 ZAL

PL4NETOCENTRJC CONIC

c3 12.636 VHL 3.386

LNCH A?HTH LNCM TIME

90.00 Z 3l 23

90.00 ]B 3B 36

]00.OO 4 ] I9

100.OO 19 5] 2]

liD.DO 5 28 40

lID.DO 20 40 Z9

OIFFERENTIAL CC_RECTION5

TOE ],6369 TRA -.OOJ5 TC3-6.]444 8AU ].0578

ROE .]274 RRA -.0774 RC3 .3602 FAU .O4927

FOE l.]OZO FRA ,6463 FC3-3.3]BZ BSP 16300

BOE 1.64]8 BR4 ,O774 BC3 6.1549 FSP -913

CISTANCE 464.953

E7.026 GAL -.BO AZL 86.76 HCA Z35.52 SNA J24.OJ [CC .]8921 INC 3.2358 v! 30.273

36,963 GAP 8.AO AZP 91.83 TAL J83.44 TAP 58.96 RCA 100.55 AP0 14?.4T v? 34.785

9Z.lO TAP J6|.63 ETS 4,03 ZAE J29.9! [TE 176.74 ZAC 6J.57 [TC J63.58 CLP-161.?t

OLA J5.61RAL 332.23 RAO 656?.5 VEL 1|,566 PTM 2,03 VHP 5.6?8 CPA -14.07 RAP 3zg.zI ECC ].2116

L-I TIME IN] LAT IN] LONG IN] RT ASC IN] AZMTH IN] TIME PO CST TIN IN] 2 LATJNJ 2 LONG

2621.7I -26.92 68.95 I91.4A 99.la 3 15 fl 2021.7 -25.38 60.62

4250.4I 1.67 174,79 ]86.53 6J,73 19 49 26 3650.4 -2,13 168.J6

233J.66 -78.07 A7,39 J9J.?J JD0,73 4 40 JD J73|.7 -26,30 39,D3

AOlS.67 2,69 ]36.97 I83.99 60.ZZ 20 56 J7 3415.7 -1.30 J50.45

2058.39 -3],06 ?5,84 190.42 J05.04 6 2 58 ]458,4 -78.69 ]7.43

3861.73 5,30 J43.67 18A.36 56,18 ZZ 44 51 376],7 .82 ]37.45

MI0-COURSE EXECUTION ACCURAC_ ORBIT _ETERMJNATION ACCURACY

SGT 3J24.0 SGR 353.J SG3 272.0 ST 26J9.0 SR 207.4 SS 878,9

RRT -,33A5 RRF -,3542 RTF .9352 CRT .9788 CRS -.9303 CST -.9836

568 5|36,2 R23 .0425 RI3 -.9353 LSA Z765.9 MS4 ]55.9 SSA ]9.3

5G] 5125.4 SG2 332.7 THA J78.67 EL! 2626.9 EL2 42.3 ALF 4.43

LAUNCH DATE DEC 5 J965 FLIGHT TIME J68.00 ARRIVAL GATE MAY 2_ ]966

HELIOCENTRIC CONIC DISTANCE 490.74I

RL 147.4J LAL ,O0 LOL 72.65 VL _6,983 GAL -.44 ATL 86,75 HCA

Rp J08.94 LAP -?.78 LO@ 3I].29 VP 36,931 GAP 8.66 A?P 9J,69 TAL

RC ]54.853 GL 25.00 GP ].62 7AL 89.35 ZAP 162.70 ET5 4.]7 ZAE

PL4NE TOCENTRIC CONIC

C3 13.JIO VHL 3.6?4 OLA J6.53 RAL 334.94 RID 6567.5 VEL JJ.398 PTH

LNCH AZMTH LNCH TIME L-I TIME IN] LAT

90.00 2 33 30 2639.84 -Z7.30

90.00 ]8 5_ 6 422|,38 .73

lO0.0g 4 4 10 2367.45 -28.49

JO0.O0 20 ]0 7 3989.00 J,TB

IlO.O0 5 33 _ Z089.40 -3J.59

liD.DO ZO 57 44 3839.8_ A.47

DIFFERENTIAL CORRECTIONS

TOE 1.7J93 IRA .]33| TC3-6.I094 BAU I,O742

ROE .1377 RRA -.O849 RC3 ,3478 FAU .04645

FOE 1.0860 FRA .6953 FC3-3.0630 BSP J6553

80E 1.7248 BRA .J579 Be3 6.JJ93 FSP "880

238.68 SMA 123.74 ECC .J9145 INC 3.253J v] 30.223

JBJ.85 TAP 60.53 RCA ]00.05 APO J47,A3 V? 34.784

J29,74 ETE ]78.80 ZAC 63,62 ETC 163.87 CLP-162.77

?.03 VHP fl.BZ6 OPA -]3.48 RAP 33].30 ECC ].2]6]

IN] LONG IN] RT ASC IN] AZMTH IN] TIME PO CST TIM IN] 2 LA T IN] 2 LONG

7J.67 194.85 _?.82 3 J7 49 2059.8 -25.94 63._7

J73.J7 J89.70 6J,69 ZO 8 27 36_X.4 -3.06 I66.54

49.96 194.65 99.44 4 43 37 I767.5 -26.90 41,52

I55.50 189.12 60.16 Z! ]6 36 3389.0 -2.20_ J48.98

ZS.II I93.91 103.80 6 7 5i |489.4 -29.37 ]9.60

J4Z.52 |87.44 56.07 22 I 44 3239.8 -.OZ ]36.30

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCuRAcY

SGT 5200._ SGR 361.3 SG3 26].9 ST 272_.5 SR 72].9 SS 882.2

RRT -.2954 RRF -,3161RTF -9355 ERT .9736 CRS -.9231 CST -.9850

SOB 52J2,7 R23 ,0403 RJ3 -.9355 LSA 2866,3 NSA 153.6 SSA lg.?

SGJ 5_0|.3 SG_ 345.J THA J78.8_ ELI 273j.! EL2 50.4 ALF 4.54

LAUNCH DATE CEC 5 196§ FLIGHT TIME I70,00 ARRIVAL GATE HAY 24 1966

HELIOCENTRIC CONIC DISTANCE 496.510

RL |47.4| LAL .00 LOL 72.65 VL 26.940 GAL -.06 A?L 86.73 HCA 241.84 SHA |23.47 ECC .19388 INC 3.2692 Vl 30.223

RP I08.94 LAP -2.68 LOP 3|4.45 VP 36.900 GAP 8.93 AZP 9|.54 TAL [80.24 TAP 6Z.08 RCA 99.53 APO 147.41 v2 34.785

RC ]37.067 GL 24.74 CP 1.53 7AL 86.56 ?AP X63,73 ET5 4.33 7AE JEg.60 ETE |78.85 ?AC 65.7] ET( I64.X5 CLP-I63.80

PL4NETOCENTRIC CONIC

C3 13.475 VHL 3.671 OLA |7.4] RAL 337.71 RA0 6567.5 VEL 11.613 PTH 2,03 VMP 5.979 0PA -12.83 RAP 333,39 ECC J.2218

LNCH AZMTH LNCH TIME L-I TIME IN] LAT IN] LONG IN] RT A$C IN] AZMTH IN] TIME PO CST TIM IN] _ LAT IN] 2 LONG

90.00 Z 35 52 2698.70 -27.63 74.47 ]98.A0 96.46 3 20 50 2098,7 -26.45 66.00

90.00 J9 IT 5l 4J93.75 -,16 J7J.63 ]93.00 6].68 20 27 44 3593,8 -3.93 165.00

JO0.00 4 7 I9 2403.83 -28.87 52.60 198.Z2 98.10 4 A7 22 7803.8 -27.43 44.08

]00.00 20 29 6 3963.85 ,93 ]54.J2 I92.39 60.IZ ZJ 35 9 3363.8 -3.05 I47.60

110.00 3 37 44 2120,90 -32.08 30.44 I97.55 I02,50 6 13 3 Ifl_O.9 -30,02 2].82

JIO,00 2| 15 9 3819.55 3.69 141.46 I90,66 5S.99 22 IB 49 32J9.5 -.79 135,25

DIFFERENTI4L CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

TOE 1.7900 TRA .25J9 TC3-6,0428 6AU 1.0902 SGT 5259.0 $GR 36_oB 563 746.6 ST 2799,9 SR 236.7 SS 869.3

ROE ,]489 RRA -,0912 RC3 .3331FAU ,04357 RRT -,2563 RRF -.Z767 RTF .9379 CRT .9696 CR$ -.9J9_ CST -,9865

FOE J.O54I FRA .7J03 FC3-2,7992 8SP |7||2 SGB 5272.0 R23 ,0364 R13 -.9379 LSA 2937.5 MSA J47.9 SSA 19.9

BDE J,7962 BRA .2679 0C3 6.0520 FSP -89_ 5GJ 3239.9 $62 356.5 THA 178.97 ELI 2809.3 EL2 57.8 4LF 4.69

LAUNCH DATE DEC 5 1963 FLIGHT TIME 172.00 ARRIVAL 0ATE NAY Z6 ]966

HELIOCENTRIC CONIC

RL 147.4] LAL .O0 L(M. 72,65 VL

RP ]08.94 LAP -Z.98 LOP 317.62 VP

RC I59.265 CL 24,42 GP 1.45 ZAL

PLANE TOCENTRIC CONIC

C3 ]3.897 VHL 3.728

LNCH AZMTH LNCH TIME

90.00 2 38 30

90.00 ]9 37 45

100.00 4 10 44

]00.00 20 48 I]

]lO.O0 5 42 45

liD.DO Zl 32 39

DIFFERENTIAL C_RECTIONS

TOE |.8904 TRA .4368 TC3-5.9|99 8AU |,|OJ4

ROE .I399 RRA -.0988 RC3 .3160 FAU ,04086

FOE ].036I FRA .7948 /C3-?.54_3 8SP I6952

8OE-].897| 8RA .4479 8C3 5.9284 FSP -810

DISTANCE 502.262

26,897 GAL .34 AZL 86.72 MCA 245.00 SMA 123.2] ECC .I9653 INC 3.2844 vj 30.223

36,870 GAP 9.20 AZP 9J.39 TAL J78.62 TAP 63.62 RCA 99.00 APO J47.42 v2 34,786

83.7_ ZAP |64.73 ET5 4.31 ZAE J29.49 ETE I78.69 ZAC 67.82 ETC J64.47 CLP-]64.79

OLA 18.Z6 RAL 340,53 RAO 6567.3 VEL 31.631 PTH 2.04 VMP 6.I37 DPA -12.18 RAP 335.50 ECC 1.2287

L-I TIME IN] LAT IN] LONG IN] RT A$C IN] AZMTH IN] TIME PO CST TIM IN] 2 LAT IN] 2 LONG

2738.I7 -_7,90 77.32 202.08 95.05 3 2A 8 2]38.2 -_6.9] 68.80

4167,77 -I.00 JT0,J8 196.43 61.70 20 47 12 3367.8 -4,76 163.54

2440.73 -Z�.ZO 55.29 201,93 96.72 4 5J 25 |840.7 -27,96 46,7J

3940,44 .J4 J32,84 J93.79 6D,JJ Zl 33 52 3340.4 -_.64 J46.IJ

2152.81 -32.52 32,82 20].32 ]01.16 6 18 38 J552.8 -30,64 24.10

380J.J3 Z.99 140.49 194.0/ 55,93 22 36 0 320].1 -].50 134.29

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION A((UR4CY

SGT 333J.3 SGR 376.! 5G3 242.? ST 29]6.2 SR 250,5 SS 885.2

RRT "._J89 RRF -.2402 RTF .9350 CRT .9623 CRS -.9088 CST -.987J

$68 3344.5 RE3 ,0354 RI3 -.9330 LSA 3054.0 MSA 131.9 SSA 20.0

SG! 5331.9 $G2 367.0 THA J79.]! ELI 2926,1 £L2 67.9 ALF 4.73

J647



JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL 2, 1965-66)

LAUNCH 0ATE OEC 5 1965 FLIGHT TINE J74,00 ARRIVAL OATE MAY 28 ]966

HELIOCENTRIC CONIC

RL 147.4! LAL .O0

RP 108.93 LAP -3,06

RC J6J,449 G_ 24.0_

PLANETOCENTRIC CONIC

C3 J4.407 VNL 3.?96

LNCH A?NTH LNCH TIME

90,00 2 41 25

90,00 19 57 41

I00,00 4 14 29

I00.00 21 ? J8

lJO,O0 5 49 T

l]O.O0 2] 50 9

DIFFERENTIAL EC_RECTION5

TOE J.976I TRA .5994 TC3-5.78|3 BAU 1.||50

ROE" ,/72J RRA -,1048 RC3 ,2974 FAU ,03827

FDE 1.0397 FRA .8364 FC3-2,2997 BSP I7213

BDE J.9935 BRA .6085 8C3 5.7890 FSP -784

8|STANCE 507,99?

LOL 72,65 VL 26,854 CAL .75 ATL 86,70 H(A 248,J6 SMA 122,95 ECC .I9940 INC 3.2998 V! 30.223

LOP 320,78 VP 36,840 GAP 9,48 ATP 9],23 TAL 176,99 TAP 65,15 REA 96,43 kPO 147,46 VZ 34,788

GP 1.37 ZAL 80.93 ZAP 165.70 ETS 4.75 ZAE 129.39 ETE I78.93 ZAC 69.96 ETC 164.68 CLP-163.76

0LA 19,06 RAL 343.40 RA0 6567.6 VEL I|,653 PTH 2.05 VHP 6.302 DPA -II,4B RAP 337.62 ECC 1.237J

L-I T/ME |NJ LAT /NJ LONG IN] RT A$C IN] AZMTH ZNJ TIME PO C$T TIM IN] 2 LAT]NJ 2 LONG

2778.07 -28.11 80.23 205,88 93.6| 3 2? 43 2178.1 -27.31 71.63

4|43°76 -].78 I68.84 ]99.99 61.73 21 6 45 3543.8 °3.34 |62,J9

2477,96 -29,46 58,03 205,76 95,30 4 55 47 1878.0 -29.42 49.38

3919.1o -,59 151.67 199.32 6o.ll 22 12 37 3_ls.l -,.66 14s.13

21_.99 -32.92 3_,_4 _05.2_ 99.77 6 2_ _] ]565.0 -31.22 26,,3
3784.84 2.37 139.64 197,48 35'99 22 53 14 5:]8A.8 -2,12 133.44

MID-COURSE EXECUTION ACCURACY ORBIT _ETERN]NATXON ACCURACY

SGT 5392,2 SGR 38_,7 $G3 233,4 ST 2999.6 SR 264,8 SS BSZ,A

RRT -.I82] RRF -.2030 RTF .9353 CRT .9568 CRS -.9028 CST -.PBBI

SG8 5405,7 R23 ,0324 R|3 -,9354 LSA 3134.1MSA 15J.4 5SA ]9,9

5GJ 5392,6 SG2 376,3 THk 179,26 EL] 3010,2 EL2 76,7 ALF 4,83

LAUNCH DATE DEC 5 J965 FLIGHT TIME J76,00 ARRIVAL OATE NAY 30 1966

HEL]OCENTR|C C(_N]C 0/STANCE 5|3,700

RL 147,41 LAL ,00 LOt. 72,65 VL 26,8|2 GAL I,J8 AZL 86,69 HCA

RP 108,92 LAP -3,14 LOP 323,95 VP 36,8J2 GAP 9,77 ATP 91,06 TAL

RC ]63.619 GL 23.56 GP J.3I 7AL 78,1J ZAP J66.65 ETS 4.98 7AE

PLANETOC[N7R]C C(_MIC

C3 15.015 VHL 3.875 0LA J9.82 RAL 346,29 RAO 6367.6 VEL 1J.679 PTH 2.05 VHP

LNCH ATMTH LNCN TIME L-/ T/ME _NJ LAT /NJ LONG /NJ RT A$C INJ AZMTH /NJ TIME

90.00 2 A4 38 2818,23 -28,24 83,16 209.79 92.15 3 3J 36

90.00 20 IT 33 4122,00 -2,48 ]67,63 203,66 61,78 ZI 26 ]5

100.00 4 J8 33 2515,37 -29,66 60,79 209,?0 9_ 5 0 28

JO0.O0 21 26 ]9 3900.10 -1.23 J50.63 202.97 60.13 22 3] I9

J]O.O0 5 53 49 2217,30 -33,27 37,70 209,25 98,36 6 30 47

JJO.O0 22 ? 32 3770,93 I,B4 138,9I 201.05 55.86 23 10 23

DXFF[RENTIAL CORRECTIONS M/O-COURSE EXECUTION ACCURACY

TOE 2.0629 TRA .7747 TC3-5.613| 8AU J.J281 SGT 5450.7 5GR 388.8 5G3 224.8

ROE ,J852 RRA -,]102 RE3 .2772 KAU .03587 RRT -,I463 RRF -.167I RTF .9358

FOE 1.0240 FRA .8793 F(3-2.0683 BSP 17434 SG8 5464.5 R23 .0298 R]3 -.9359

80E 2.071Z 8RA .7825 B(3 5.6200 FSP -757 SGI 545J.0 SG2 384,6 7HA |79.40

25],33 SNA 122.69 ECC .20252 INC 3.3126 vJ 30,223

|75,35 TAP 66,66 RCA 97,84 APO I47,34 V2 34,79|

]29.31ETE 178,97 7AC 72,12 _TC 16A,93 CLP-166.TI

6,474 0PA -J0.74 RAP 339.75 ECC |,24?!

PO CST TIM IN] 2 LAT /NJ 2 LONG

2218.2 -27.65 74,34

3522.0 -6.23 J60,96

1915.4 -28,81 52.09

3300.1 -3,20 I44.08

1617.3 -31.73 28.80

3J70.9 -2.65 132.71

ORBIT 0ETERM|NAT_ON ACCURACY

ST 3074,8 SR 278,9 SS 878.5

CR7 .951Z CRS -.8970 C$T -.9890

LSA 3206.3 MSA 131.9 ssA J9.8

ELI 3086.3 EL2 83,7 ALF 4.93

LAUNCH GATE 0EC 3 J965 FLIGHT TIME 178,00 ARRIVAL OATE JUN l 1965

HELIOCENTRIC CONIC

RL 147,41 LAL .00 LOL 72.65 VL

RP ]O_.g| LAP -3.28 LOP 327.|2 VP

R( 165,775 GL 23,04 GP 1,25 ?AL

PLAN_TOCENTRIE CONIC

C3 1_.732 VHL 3.966

LNCH ATNTH LNCH T|ME

90.00 2 48 Jl

90.00 20 37 J3

]OO.O0 4 ?2 58

lO0.O0 El 45 6

JJO.OO 5 39 52

IlO.OO 22 24 A2

DIFFERENTIAL CORRECTIONS

TOE 2.1302 TRA ,96J0 TC3-5.4137 8AU 1,I399

ROE .1993 RRA -.I|48 RC5 .2559 FAU ,03358

rOE 1,0074 FRA .9200 FC3-|.8477 8SP |7649

BDE 2.1594 8RA .9679 BE3 _.4197 FSP -733

0ISTANCE 519.385

26.770 GAL 1.63 A?L 86.67 MCA 254.49 SMA ]22.43 ECE .20590 ]NC 3.3260 VJ 30,Z23

36,785 GAP J0,07 A?P 90,89 TAL 175,70 TAP 68,19 RCA 97,Z3 APO 147,64 VZ 34,794

75.30 ZAP 167,58 ETS 5,?7 7A[ 129.25 ETE 179.01 ZAC 74.30 ETE |65.16 CLP-|67.64

OLA 20.52 RAL 349.20 RAO 6567,6 VEL ll.T]O PTM 2.06 VHP 6.653 0PA -9.9? RAP 341,88 ECC |.2589

L-| TIME INJ LAT INJ LONG INJ RT A$C [NJ AZNTH INJ TIME PO (ST TIN ]NJ Z LATINJ _ LONG

2858.43 -28,3! 86,09 2]3,78 . 90,67 3 55 49 2258.4 -27.92 77,45

4102,8] -3,09 166,56 207,44 61,84 ?J 45 36 3502,8 -6.84 159.88

2552,73 -29.80 63,56 2J3.74 92.41 5 5 31 1952.8 -29.15 54.82

3883,72 -1,79 I49,73 206,71 60,16 22 49 50 3283.7 -5.75 143.18

2249,61 -33,56 40,18 213,38 96,92 6 37 22 1649.6 -32.24 31,J9

3759,63 1,4| I38,32 204.71 55,84 23 27 2J 3159.6 -3,08 132,1Z

MZ0-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 5503,4 SGR 394,3 SG3 216,5 ST 3140.4 SR 292.8 SS 97J,9

RRT -.1]08 RRF -.1316 RTF .9367 CRT ,9459 CR$ -.8917 CST -.9896

$GB 5517.5 RZ3 .0275 RI3 -.9367 LSA 3268.6 HSA 153,0 SSA 19.3

SGI 5503,6 SG2 391.8 THA 179,54 ELI 3]52.6 EL2 94.6 ALF 5.04

LAUNCH DATE DEC 3 1965 FL|GHT TIME 180.00 ARR|VAL 0ATE JUN 3 1966

HELIOCENTRIC CONIC

RL 147,41 LAL ,00 LOL 72,65 VL

RP 108,90 LAP -3.26 LOP 330,28 VP

RC J67,915 GL 22,41 GP 1,20 ?AL

PLANE TOCENTRXC CONIC

C3 16.572 VNL 4.07J

LNCN ATNTH LNCH 7]ME

90.00 2 52 5

90.00 20 56 33

JO0.O0 4 27 46

IO0.O0 22 3 33

IJ0.00 6 6 15

JJO,OO 22 41 33

O]FFERENTXAL CORRECTION5

TOE 2,2409 TRA 1.1625 TC3-5,|798 8AU |,I488

ROE ,2142 RRA -.ii86 RC3 .2337 FAU .03123

rOE .9934 FRA ,9627 FC3-1.6316 BSP 17765

8DE 2.2311BRA ].1686 BC3 _.1850 rSP -704

D/STANCE 525,045

26,728 GkL 2,09 AZL 86,66 HCA 257,65 SMA 122,18 ECC .20957 ]NC 3.3369 Vl 30.223

36.758 GAP ]0.38 A?P 90.71 TAL J72,05 TAP 69.71 RCA 96.38 APO 147.79 V? 34.799

72.5! ?AP I68,49 ETS 5.6I ?AE ]29.20 ETE 179.05 ZAC 76.49 ETC 165.38 CLP-168.55

OLA 2I,I6 RAL 352,]I RAO 6567,7 VEL |],743 PTH 2.07 VNP 6,84] OPA -9,|8 RAP 3A4,02 ECC 1.Z727

L-I T/ME /NJ LAT /NJ LONG /NJ RT ASC INJ AZNTH INJ TIME PO CST TIM |NJ 2 LA T |NJ 2 LONG

2898,46 -28,3! 89,02 Z_7,86 89.21 3 40 _3 2298,5 -28.]2 80.36

40_,48 -3,62 165,6A 211,30 61,90 22 4 39 3486,5 -7.35 158.95

_589,94 -29,88 66.32 217,86 90,96 5 JO 56 J989.9 -29,A3 57,35

3870,24 -2.24 J48.99 210.54 60.18 23 8 3 3270.2 -6.20 147,43

2291.79 -33.80 42,66 217,60 95,47 6 A4 17 ]681,8 -32.67 33.61

375J.]3 1.08 J37.88 _08.46 55.83 23 44 4 3J51.1 -3.4] J31.68

N/0-COURSE EX_ECUT|ON _CCURACV ORBIT DET[RMZNATTON ACCURACY

SGT 5530.8 SGR 399,0 5G3 208.6 57 3200.1 5R 306.3 S$ 866.0

RRT -,0748 RRF -.0948 RTF .9372 CRT ,9406 CR$ -.8867 CST -.9906

SGB 5565.! R23 ,0245 RI3 -.9372 LSA 3325.6 MSA 133,0 SSA |9.?

SG! 5550.9 5G2 397,9 THA 179.69 EL! 321_,0 EL2 |03,6 ALF 3.15

1648



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 2, 1965-66 J

LAUNCH 04TF CEC 5 1965 FL|GMT TIME |82,00 ARRIVAL D4TE JUN 5 1966

HELIOCENTRIC CONIC

RL 147,4| LAL .00

RP ]08.89 LAP -3.3I

RC J70.040 GL ZI.B4

PLANETOCENTRIC CONIC

C3 17.55| VHL 4,189

LNCH ATMTH LNCH TIME

90.00 Z 56 ZZ

90.00 2J 15 24

100.00 4 32 56

100.00 22 ZI 31

liD.D0 6 J2 59

3]O.O0 72 57 5B

DrFFERENTIAL C(_RECTION$

TD[ 2.32_5 TRA |.3723 TC3-4.9333 BAU J.|586

ROE .2303 RR_ -.1214 RC3 .ZIJZ FAU .ozgIz

FDE .977| FRA |.0020 FC3-J.4364 BSP I7964

BOE 2.3389 BRA 1.3776 6C3 4.9378 FSP -66I

DISTANCE 530.675

LOL 72.65 VL 26.667 GAL 2,56 4ZL 86.65 HCA 260.82 SMA

LOP 333.45 VP 36.732 GAP ]0.71 A?P 90,54 TAL 170.40 TAP

GP J.|5 ZAL 69.76 ZAP ]69.36 ETS 6.00 ZAE 129.16 ETE

121.93 ECC .Z1356 INC 3.3515 vJ 30,223

7|.22 RCA 95.89 APO ]47.97 V2 34.B03

179.09 ZkC 76.70 ETC 165.58 CLP-]69.44

0LA 2J.75 RAL 355.0| RA0 6567.7 VEL 11.787 PTH Z.06 VHP 7.039 DPA -8.35 RAP 346.|6 ECC ].2868

L-] TIME IN] LAT IN] LONG ZNJ RT ASC ]NJ AZMTH IN] TIME PO CST TIM IN] 2 LAT IN] 2 LONG

Z936.08 -Z6.Z4 91.92 222.00 87.76 3 45 ZO 2338.I -26.25 83.23

4073.31 -4.04 ]64.90 2|5.24 61.95 22 Z3 18 3473.3 -7.76 I58.20

2626.71 -Z9.69 69.06 222.04 89.52 5 16 43 2026.7 -29.64 60.26

3859.91 -2.59 J46.42 Z|4.43 60.2| 23 25 5] 3259.9 -6.54 141.66

Z3|3.70 -33.98 45.J4 22J.69 94.01 6 51 33 17]3,7 -33.05 36,02

3745.68 .88 137,60 212.27 55.83 24 0 24 3145.7 -5,6! 13|.39

NI0-C(_JRSE EXECUTION ACCURACY ORBIT _ETERMINA TION ACCURACY

SGT 5594.8 SGR 403.I SG3 201.0 ST 3242.8 SR 3J9,5 SS 856.4

RRT -.0400 RRF -.0597 RTF ,9382 CRT .9355 CRS -.8622 CST -.99]3

5GB 5609.3 R23 .0219 RI3 -.9382 LSA 3365.4 MSA I57.4 $54 18.7

SGI 5594.8 5G2 402.8 THA ]79.83 ELI 3256.6 EL2 112.4 ALF 5.27

LAUNCH DATE OEC 5 1965 FLIGHT TIME |84.00 ARR|VAL DATE ION 7 1966

HELIOCENTRIC CONIC

RL 147.4J LAL .O0

RP ]08.87 LAP -3.33

RC 172.|48 GL 21.17

PLANETOCENTRIC CONIC

C3 IB.685 VHL 4.323

LNCH A?NTH LN(H T_ME

90,00 3 1 5

90,00 21 33 40

I00.00 4 38 3!

lO0,O0 22 38 55

IJO.O0 6 20 3

|J0.OO 23 I3 52

O/FFERENTIAL CORRECTION5

TOE 2.414I TRA 1.5944 TC3-4.6666 gAU |.1672

ROE .2474 RRA -.I23] RC3 .J888 FAU .027J0

FOE .9608 FRA J.O406 FC3-J.2557 BSP |8J48

80[ 2.4268 BRA J.5992 BC3 4.67t4 FSP -659

01STANCE 536.274

LOL 72.65 VL 26.645 GAL 3.09 AZL 86.64 HCA 263.98 SMA 121.69 ECC .2J786 INC 3,3639 Vl 30.223

LO# 336.62 VP 36.708 GAP 1].06 A?P 90.35 TAL |68.75 TAP 72.73 RCA 95.I7 APO 148.20 v2 34.808

GP I.II ?AL 67.05 ZAP J70.26 ETS 6.45 ZAE 129.I3 ETE 179.J4 7AC 80.93 ETC 165.77 CLP-170.32

0LA 22.27 RAL 357.89 RAO 6567,8 VEL 1J.835 PTH 2.10 VHP 7.247 OPA -7.5J RAP 348.30 ECC 1.3075

L-I TIME IN] LAT _NJ LONG IN] RT ASC IN] AZMTH JNJ TIME PO CST TIM IN] 2 LAT IN] 2 LONG

2977.06 -28.10 94.76 226.18 86.34 3 50 42 2377.1 -26.3l 86.10

4063.58 -4.35 164.36 2]9.23 61.99 22 4I 23 3463.6 -8.07 I57.65

2662.68 -29.84 71.74 226.28 88.]0 5 22 54 2062.9 -29.78 62.94

3852.98 -2.83 I48.04 218.38 60.23 23 43 B 3253.0 -6.77 I41.47

2345.24 -34.I0 47.59 226.25 92.56 6 59 8 1745,2 -33.37 38.43

3743.39 .79 137.48 216.13 55.82 24 16 J6 3143.4 -3.70 131.27

M/D-COURSE EXECUTION ACCURACY ORBIT 0ETERNINATION ACCURACY

5GT 5634.3 SGR 406.5 SG3 I93.6 ST 3274.6 5R 332.2 SS 845.4

RRT -.0053 RRF -.0246 RTF .9393 CRT .9307 CRS -.8780 CST -.9919

5GB 5648.9 R23 .0196 RJ3 -.9393 LSA 3394.4 MSA |60.3 5SA 18.2

5G1 5634.3 SG2 406,5 THA I79.98 ELI 3289.2 EL2 |20.9 ALF 5.40

L4UNCH CATE CEC 5 1965 FLJGMT TIME ]86.00 ARRIVAL CkTE JUN 9 3966

HELZOCENTR3C CON3C

RL 147.43 LAL .00

Rp 308.85 LAP -5,37

RC JT4,239 GL Z0.47

PLANETOCENTRIC CON3C

C3 ]9.996 VHL 4.472 22,72 RAL

LNCH ATNTH LNCH TIME

90.00 3 6 |4

90.00 2I 5l ||

300,00 4 44 31

300,00 22 55 36

330.00 6 27 26

llO.O0 23 29 10

CIFFERENTIAL CORRECTIONS

TOE ?.5OO6 TRA ].8303 TC3-4.3882 BAU |.1740

ROE .?655 RRA -,1236 RC3 .1668 FAU ,025J2

FOE .9455 FRA 1.0794 FC3-|.0876 BSP 18318

BG[ 2.5]46 BRA ],8344 6C3 4.39|4 FSP -638

DISTANCE 541.837

LOL 72.65 VL 26.605 GAL 3.63 A?L 86.67 HCA 267.15 SNA

LOP 539,79 VP 36.684 GAP JI,42 AtF 90.17 TkL 167.|0 TkP

GP |,07 ?AL 64.40 ?AP J7J.]3 ET5 6,96 ?AE |29.|| ET[

J?I.45 [CC .22259 INC 3,376| v] 30.223

74,Z4 RCA 94.41 APO |48.48 V2 34,BJ4

179.|6 ZAC 83,|6 ETC |65.93 CLP-JT|,|9

0L_ .74 RAO 6567.8 VEL |J.690 PTM 2,I| VNP 7.461 DPA -6.64 RAP 350.45 [CC 3,329I

L-! TIME IN] LAT IN] LONG IN] RT A$C IN] AZMTH 3NJ TIME PO CST TIM INJ 2 LAT IN] 2 LONG

3015.]7 -27.90 97,53 230.4| 84.96 3 56 29 24|5.2 -28.3| 88.89

4057.54 -4.55 |64.02 223.25 62.02 22 56 49 3457.3 -8.25 357.30

2698.3J -29.73 74.37 230.56 86,73 5 29 29 2098.3 -29.87 65.57

3849.64 -2.94 J47.86 222.37 60.24 23 59 45 3249.6 -6,86 341,28

2376.32 -34.|7 50.02 230.65 9].13 7 7 2 1776.3 -33.63 40.8|

3744.38 .83 |37,53 220.02 55.63 24 3| 34 3|44.4 -3.66 J3J.32

N]D-COURSE EWECUTION ACCURACY ORBIT CETERMINATION ACCURACY

SGT 5668.5 SGR 409.2 5G3 186.6 ST 3?95.6 5R 344.1 ss 833.9

RRT ,0294 RRF ,0J09 RTF .9405 CRT .926| CRS -.8742 CST -.9925

5GB 5683,2 R23 -.0169 RJ3 .9405 LSA 3412.9 MSA |63.6 SS4 |T.7

SGJ 5668.3 5GZ 409.0 THA .|? ELI 33li.0 £L2 129.3 ALF 5.53

LAUNCH OATE DEC 5 1985 FLIGHT TIME 188.00 ARRIVAL _ATE JUN II 1966

HELIOCENTR|C CONIC

RL 147.4] LAL .O0

RP 108,83 LAP -3,39

RE 376,312 GL 39.73

PLANETOCENTRIC CONIC

C3 2J.508 VHL 4.638

LNCH AZMTH LNCH TIME

90,00 3 1| 52 .

90.00 22 7 51

i00.00 4 50 55

_00.00 Z3 I] 29

lI0,00 6 35 6

310,O0 23 43 47

OIFFERENTIAL CORRECTIONS

TOE 2.5905 TRA 2.0837 TC3-4.09J6 9AU I.J772

ROE .2847 RRA -.|227 RC3 .I4_5 FAU .02313

FOE .9327 FRA ].|200 FC3-.93|I BSP |8375

BOE 2.6061 eRA 2.0873 BC3 4.09_2 FSP -612

0ISTANCE 547.361

LOt. 72.65 VL 26.564 GAL 4.20 AZL 86.61 HCA 270.3J 5MA JZ].2] ECC .22770 INC 3.3883 VJ 30,223

LOP 342.97 VP 36.661 GAP ||.BI A?P 89.98 TAL 165.45 TAP 75.76 RCA 93.6! 4PO 148.81 V2 34.823

GP 1,03 7AL 61.9J ?AP 171.99 ETS 7,6I 7AE 129.10 ETE 179.22 ZAC 85.41ETC I66.08 CLP-|72,05

OLA Z3,JJ RAL 3.53 RAO 6567,9 VEL 11.954 PTH 2.13 VHP 7.70I OPA -5.76 RAP 352,59 ECC J.3540

L-I TIME _NJ LAT IN] LONG |NJ RT A$C IN] AZMTH IN] TIME PO CST TIM IN] 2 LA T IN] 2 LONG

3052.22 -27.65 100.21 234.63 83.64 4 2 44 2452.Z -26.24 9|.60

4055.40 -4.61 163.90 227.30 62.03 23 15 27 3455.4 -8.32 157.]8

2732.82 -29.57 76.93 234.86 85.39 5 36 28 2]32,B -79.89 66.]4

3650.03 -2.93 147.89 226,37 60,24 24 15 39 3250.0 -6.87 141.30

2406.88 -34.18 52.40 235.09 89.72 7 15 |3 1806.9 -33.64 43.|7

3748.74 .99 J37.76 223.93 55.83 24 46 |6 3|48.7 -3.50 J31.55

MZ0-COURSE EXECUTiON ACCURACY ORBIT DETERMINATION ACCURACY

SGT 5699.1 SGR 4J|.2 SG3 |79.9 ST 33]0.8 5R 555.2 S$ 623.6

RRT .0648 RRF .0475 RTF .9417 CRT .9215 ORS -.8708 CST -,993|

SGB 57]3.9 R23 -.0J39 RJ3 ,94]7 L$A 3426.0 NSJ |67.2 SSA 17.|

SGI 5699.2 $G2 4]0.4 THA .27 ELI 3326.9 EL2 |3?.3 ALF 5.66
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL 2, 1965-661

LAUNCH DATE DEC 5 |955

HEL|OC[NTRIC CONIC

RL |47.|| LAL .00

RP IDS.BJ LAP -_._9

RC 17B,366 GL 18.98

PLANETOC£NTRIC CONIC

C3 23,248 VHL 4.822

LNCH ATMTH LNCH TIME

90.00 3 17 59

90.00 22 Z3 34

iO0.O0 4 57 45

100.00 23 Z6 28

IlO.O0 6 43 4

ilO.O0 0 I 55

FLIGHT TIME 190.00 ARRIVAL 0ATE JUN 13 1966

0[STANCE 552.840

LOL 72,65 VL 26,524 GAL 4.79 AZL B6.G0 HCA Z73.48 SMA 120.97 ECC .23326 INC 3.4005 V] 30.ZZ3

LOP 546,J4 VP 36.639 GAP J2.21 A?P 89,79 TAL 163.81 TAP 77.29 RCA 92.75 APO ]49.19 v2 34.8ZB

GP I.O0 ?kL 59.29 ZAP ATE.84 ET$ 8,37 ZAE 129.08 [TE |79.26 ?AC 87.66 ETC |66.EJ CLP-J?2.9|

DLA 23.44 RkL

L-] TIME

3088.0I

4057.35

2766.31

3854.28

2436.86

3756,49

6.27 RAO 6567,9 VEL 12.026 PTH 2.I5 VHP 7.949 DPA -4.86 RAP 354.73 Ice J.3BZ6

INJ LAT INJ LONG |NJ RT A$C |NJ AZNTH |NJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

-27.55 I02.79 238,9J 82.38 4 9 27 2488.0 -2B.15 94.Z!

-4,55 164.01 231.56 62.02 23 3| I1 3457.3 -8.26 157.29

-Z9,36 79.39 239.|8 B4.J| 5 43 52 Z166.3 -29.86 70.63

-2.78 14B.II 230.38 60.23 24 30 45 325A.3 -6.73 141,54

-34.15 5A.74 239.55 88,33 7 25 40 1836.9 -34.00 45.50

1.29 J38.J6 227.84 55,84 I 4 J2 3J56.5 -3.20 13J.95

OZFFERENTIAL CORRECTIONS

TOE 2.6758 TRA 2.3482 TC3-3.7975 BAU ].J809

ROE .3049 RRA -.J204 RC3 .1254 FAU .02J3Z

FoE .9180 FRA J.ISB8 re3 -.7939 BSP I8528

80E 2.693J BRA 2.3513 8C3 5.7996 FSP -592

NJO-COURSE EXECuTIC_I ACCURACY ORBIT DETERMINATION ACCURACY

SGT 5724.6 5GR 412.6 5G3 173.4 ST 3509.8 5R 365.3 SS BlO.7

RRT ,0994 RRF .0827 RTF .943J CRT .9J7! CRS -.8675 CST -,9936

SGB 5739.5 R23 -.Oil6 RI3 .943! LSA 3422.9 MSA I70.9 SSA 16.6

SGI 5724.8 SG2 410,5 THA ,4| ELI 3326.8 EL2 |44.9 ALF 5.79

FLIGHT TIME I92.00 ARRIVAL GATE JUN 15 J966LAUNCH OAT£ DEC 5 J965

HELIOCENTRIC CONIC

RL J47,AI LAL .00

RP |08°78 LAP -3.39

RC |80.400 GL |8,20

PLANETOCENTRIC CONIC

C3 25.249 VHL 5.025

LNCH AZHTH LNCH TIME

90.00 3 2A 38

90.00 22 38 J3

I00.00 5 5 0

I00.00 23 40 30

JIO.OO 8 51 16

OISTANCE 558.267

LOL 72,65 VL 26.48_ GkL 5.42 AZL 86,59 HCA 276.65 $MA 120.74 ECC .23933 INC 3.4128 VI 30.Z23

LOP 349.32 VP 36.618 GAP 12.65 AZP 89,60 TAL J62.J8 TAP 78.83 RCA 91.85 APO 149.64 V2 34.836

GP .97 ?Jk 56.84 ZAP |73.68 ITS 9.32 ZAE 129.07 ETE J79.30 ?AC 89.9J IT( 166.5! CLP-]73.76

OLA 23.7J RAL 8.93 RAO 6568.0 VEL J2.109 PTH 2.17 VHP 8.2J4 OPA -3.95 RAP 356.87 Ecc J.4155

k-I TIME INJ LAT INJ LC)NG INJ RT ASC INJ AZMTH _NJ TIME PO CST TIN INJ 2 LAT |NJ 2 LONG

5|22.38 -27.02 I05.25 243.J8 81.19 4 16 39 2522.4 -27.96 96.7|

4063.49 -4.36 I64.35 235.40 61.99 23 45 57 3465.5 -8.07 J57.64

2798.67 -29.I| 81.77 243.5I 82.88 5 5I 39 2198.7 -29.79 73.03

3862,43 -2.5I J48.56 234.38 60.20 24 44 53 3262.4 -6.46 J4_.OO

2466.25 -34.07 57.03 244.02 86.98 7 32 22 J866.2 -54.|l 47.79

1.71 138.74 231.75 55.85 I I7 28 3|67.6 -2.78 132.54

MID-COURSE EXECUTION ACCURACY ORBIT 0ETERMINA TION ACCURACY

SGT 5745.4 SGR 4|3.2 SG3 J67.2 ST 5299.6 SR 374.3 SS 797.8

RRT .I342 RRF .liSA RTF .9448 CRT .9127 CRS -.8644 CST -.9942

$GB 5760.3 R23 -.0093 RJ3 .9448 L$A 54J0.8 MSA 174.7 SSA J6.O

SGI 5745.7 SG2 409.5 THA ,56 ELI 35J7.5 EL2 |52.! ALF 5.92

JIO.00 0 14 40 3787.63

OIFr£RENTIAL CORRECTIONS

702 2.761I TRA 2.8283 TC3-3,5017 BAU I.J826

ROE .3260 RRA -.II$£ RC3 .I06_ FAU .0J958

FOE .9042 FRA 1.1980 FC3 -.67J4 BSP |8660

BOE _.7803 BRA 2.8308 BC3 3.5033 FSP -573

LAUNCH 0ATE 0EC 5 1965

HELIOCENTRIC CONIC

RL |47.4! LAL .00

RP J08.76 L4P -3.37

RC 182.414 GL I7.42

PLANETOCENTRIC CONIC

C3 27.552 VHL 5.249

LNCH A?MTH LNCN TIME

90.00 5 5! 44

90.00 22 51 45

lO0.O0 5 I2 39

I00.00 23 53 32

II0.00 6 59 40

II0.00 0 26 55

FLIGHT TIME 194.00

0ISTANCE 563.635

LOL 72.65 VL 26.445 GAL 6.08 AZL 86.57 MCA 279.82 SMA 120.5J ECC .24594 INC 3.4252 V! 30.22}

LOP 552.49 VP 56.597 GAP J3.|1 A?P B9.41 TAL ]60.56 TAP 80.58 RCA 90.87 APO J50,15 V2 34.845

GP .94 ?AL 54.48 ZAP 174.52 ITS 10.54 ZA[ 129,06 ETE 179,34 ?AC 92.17 ETC 166.40 CLP-]74.80

11.52 RA0 6568.I V(L |2.204 PTH 2.I9 VHP

IN| LONG IN| RT ASC |NJ AZMTH IN| TIME

|07,59 247,44 80.07 4 24 I9

|64.94 239.43 61.95 23 59 39

84.04 247.83 81.72 5 59 49

149.22 238.36 60.11 24 58 6

59.27 248.49 85.66 7 4J |5

J59.50 235.64 55.88 I 29 57

MI0-COURSE EXECUTION ACCURACY

SGT 5751.9 $GR 413.2 SG3 16J.2

RRT ,169J RRF .|537 RTF .9467

SGB 5776.7 R23 -,O075 RI3 .9466

SGI 5762.3 $G2 407.2 THA .70

FLIGHT TIME I96.00

DISTANCE 568,937

26.407 GAL 6.79 AZL 86.56 HCA 283.00 SMA

36,578 GAP J3.GI AZP 89.23 TAL I58.96 TAP

52.20 ZAP 175.36 ITS 12.18 ?A£ 129.04 ETE

I4.03 RAO 8568.2 VEL 12.312 PTH 2.22 VHP

INJ LONG INJ RT A$C XNJ AZMTH INJ TIME

109.8(] 251.68 79.03 4 32 27

J65,76 243.4| 61.89 24 12 17

86.22 252.14 80,6I 6 8 J9

I50.09 242.3J 60.14 I IA |7

61,46 252,95 84.38 7 50 J9

I40,42 239.50 55.93 I 41 40

NI0-COURSE EXECUTZON ACCURACY

SGT 5775.6 SGR 412.5 SG3 155.6

RRT .2047 RRF .1900 RTF .9486

4GB 5790,3 R23 -.0052 RI3 .9486

SGI 5776.2 4G2 403.8 THA .84

0LA 23.92 RAL

L-I TIME IMJ LkT

3155.24 -26.66

4073.89 -4.02

2829.87 -28.82

5874.49 -2.|0

2495.03 -33.94

5782.I0 2.27

OZFFERENTIAL CORRECTIONS

70E 2.4474 TRA 2.9259 TC3-3.2067 BAU ].IBI6

ROE .348I RRA -.IllO RE3 .0892 FAU ,01789

rOE .8915 FRA J.2382 re3 -.5623 84P |877|

BOE 2.8646 BRA 2.9240 BC3 3.2079 FSP -554

LAUNCH 0ATE DEC 5 1965

HELZO(ENTRIC CONIC

RL |47.4| LAL ,00 LO_ 72.65 VL

RP JO8.73 LAP -3.35 LOP 355.67 VP

RC |84.407 GL I6.63 GP .92 ?AL

PLANETO_ENTRIC CONIC

C3 30,203 VHL 5.496 DLA 24.07 RAL

LNCH A?MTH LNCH TIME L-! TIME |NJ LAT

90.00 3 59 21 3186.5I -26,27

90.00 25 4 8 4088.54 -3.55

J00.00 5 20 39 2859.87 -28.5J

J00.00 0 9 27 3890,4! -I.56

JZO.00 ? B 16 2523.22 -33.77

110.O0 0 35 20 3799,82 2.94

DIFFERENTIAL C_R_CTION4

TOE 2.8379 TRA 3,2457 TC3-2.9115 BAU 1.I760

ROE .3711 RRA -,IO36 RC3 .0736 FAU .0|6|9

rOE .8815 FRA J.ZBJI re3 -.4641 B4P I8776

BDE E.9613 8RA 3.2473 8C3 2,9]25 gSP -532

ARRIVAL 0ATE ION 17 J966

8.498 DPA -5,03 RAP 359.01ECC J.4534

PO CST TIM IN| 2 LAT JNJ 2 LONG

2555,2 -27.76 99.09

3473.9 -7.74 J58.23

2229.9 -29.67 75.54

3274.5 -6.05 242.67

|895.0 -34.J7 50.04

3J82.! -2.23 J33.29

(_q_IT DETERMINATION ACCURAC Y

ST 32_J.6 SR 582.J 35 785.3

CRT .9085 CRS -.4616 CST -.9947

LSA 3391.1 NSA J78.3 SSA 15,4

EL| 3300.0 EL2 158.8 ALF 6.0_

ARRIVAL OATE JUN 19 1966

120.29 ECC .25317 INC 5.4380 v] 30.223

$|.95 RCA 89.84 APO 150,75 V2 34.834

J79.39 ZkC 94.43 £TC _66.47 CLP-J?5.45

8.802 0PA -2.|0 RAP J.J4 ECC 1.4971

PO CST TIN IN| 2 LAT _NJ 2 LONG

2586.5 -27.52 JOJ.35

3458.5 -7.29 |59.07

2259.9 -29.5J 77.56

3290.4 -5.52 J43,55

|925.2 -34.|8 32.Z4

3J99.B -1.55 J54.72

ORB/T OETERMIN4TZON ACCURAC y

ST 3259.9 SR 388.5 35 774.6

CRT .9043 CR$ -.8590 CST -.9952

LSA 3568.2 MSA 181.B $SA 14.9

EL| 32?8.8 _L2 164.9 ALF 6.17
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 2. 1965-66

LAUNCH DATE DEC 5 1963 FLIGHT TIME 198.00 ARRIVAL DATE JUN 21 |966

HELIOCENTRIC CONIC DISTANCE 37d.|58

RC J47.41 LAL .00 LOL 72,65 VL 26.368 GAL 7.34 A?L 86.55 MCA Z86.17 SMA 120.07 [CC .26J08 INC 3.4510 VI 30.223

Rp J08,70 LAP -3.31 LOP 398.83 VP 36.560 GAP 14.15 AZP 89.04 TAL |57.38 TAP 83.55 RCA 88.7Z APO 15|.42 V2 34,863'

RC |86.379 GL I3.83 GP .89 7AL 50.02 ZAP 176.20 ETS 14.33 ZAE IZ9.DZ ETE 179.43 ZAC 96.68 ETC 166.51 CLP-176.31

PLANETOCENTR|C CONIC

C3 33.238 VHL 5.767 OLA Z4.|7 RAL 16.44 RAO 6568.3 V[L lZ.435 PTN Z.Z5 VHP 9.13J OPA -I.16 RAP 3.27 ECC 1.3A73

LNCH AZMTH LNCH TIME L-| TIME IN| LAT |NJ L(_dG IN| RT A$C |NJ AZNTH IN| TIME PO CST TIM |NJ Z LAT IN| 2 LONG

90.00 3 47 Z6 3Z16.16 °25.87 111.87 255.91 78.06 4 4| Z 2616.Z -27.26 103.48

90.00 23 J5 19 4107.36 -2.95 166.81 247.35 61.82 24 23 47 3507.4 -6.69 160.13

lO0.O0 5 29 0 2888.68 "28.17 88.29 236.42 79,37 6 17 8 2288.7 -29.32 79.68

IO0.O0 0 ZO 22 3910.07 -.89 J51.17 246.21 60.12 l 25 32 3310.1 -4.86 144.64

IIO.O0 7 16 59 2550.84 -33.57 63.59 2§7.38 63.13 7 59 30 I950.8 -34.13 54.40

IJO.O0 0 48 32 3820.68 3,74 14J.51 243.32 56.00 J 52 33 3220.7 -.75 133.31

DIFFERENTIAL CORRECTIONS MIO-COURS[ EXECUTION ACCURACY ORBIT _ETERNINATION ACCURACY

TDE 3.0232 TRA 3.5B05 TC3-Z,6304 8AU I.|699 SGT 3782.7 SGR 4||.2 $G3 |50.J ST 3226°4 SR 393.4 55 763.1

ROE .3947 RRA -,0943 Re3 .0396 FAy .01464 RRT .2397 RRF .2255 RTF ,9508 CRT .900! CR5 -.8566 CST -.9956

rOE .8708 FRA 1.3235 FC3 -.38JI BSP 18885 5GB 3797.3 R23 -.0036 RI3 .9508 LSA 3333.5 MSA 183.0 $$A J4.3

BDE 3.0308 eRA 3.5817 Be3 Z.831I FSP -515 $GI 3783.6 5GZ 399.1 THA .98 ELI 3245.9 EL2 170.3 ALF 6.ZB

LAUNCH DATE DEC 5 1965 FLIGHT TIME 200°00 ARRIVAL OATE JUN 23 I966

HELIC_ENTRIC CONIC

RL 147,4J LAL .O0 LOt. 72.63 VL

RP 108.67 LAP -3.27 LOP Zo03 VP

RC 188.330 GL 15.O4 GP .87 2AL

PLANETOCENTRIC CONIC

C3 36.?86 VHL 6.065

LNCH AZNTH LNCH TZM( L-; TIME INJ LAT

90.00 3 _5 36 3244.22 °25.46

90.00 23 25 19 4130.22 -2.21

lO0.O0 3 37 38 2916.33 -27.8Z

JO0.O0 0 30 14 3933.34 -.lO

110.00 7 25 48 2577.92 -33.33

110.OO O 58 34 3844.52 4.64

DIFFERENTIAL CORRECTIONS

TOE 3.JI48 TRA 3.9375 TC3-2.3583 BAU 1.1601

ROE .419J RRA -.0829 RC3 .0473 FAU .013|3

FOE .8615 FRA 1.3679 FC3 -.309J BSP 18966

BOE 9.1429 BRA 3.9384 BC3 2.35_8 FSP -498

DISTANCE 579,288

26,331 GAL B.34 kZL 86.34 HCA 289.35 SMA 119.86 [CO .26976 INC 3,46A5 Vl 30.223

36.542 GAP 14,73 AZP 88.85 TAL |55.82 TAP 85.17 RCA 87.32 APO 152.19 V2 34.873

47.92 ZAP 177.04 ET$ I8.19 ZAE 128.99 ETE |79.47 ZAC 98.93 ETC 186,53 CLP-177.J7

OLA 24,21 RAL J8.76 RAO 6568.4 vEL |2.576 PTH 2.28 VHP 9.486 DPA -.23 RAP 5.38 ECC J.605A

IN| LONG IN| RT A$C IN| ATMTH IN| TIME PO CST TIN IN| 2 LAT IN| 2 LONG

113.83 260.11 77.I7 4 50 0 2644.2 -26.97 105.49

168.09 251.22 61,76 24 3A 9 3530.2 -5.97 161.42

90.27 Z60.68 78,59 6 26 14 2316,3 -29.11 8J.70

132,45 Zf10.03 60.11 1 35 48 3333.3 -4.08 145.92

65.67 26J.78 81.92 8 8 46 1977.9 -3a.09 56.3J

142.76 247.J0 56,J0 2 2 38 3244.5 .16 J36.33

MID-COURSE EXECUTZON ACCURACY ORBIT DETERMINATION_CCURACV

SGT 5785.B $GR 409.2 SG3 JAA.8 ST 3J87.8 se 398.8 SS 752.6

RRT .2748 RRF ,2610 RTF .9532 CRT .8960 CRS -.8549 CST -,996I

SGB 5800,2 R23 -.0023 RI3 .9532 LSA 329A.0 XSA 187.7 S5_ |3.9

SGI 5786.9 SG2 393.4 THA 1.J2 ELl 3207.7 EL2 173,1 ALF 6.38

LAUNCH DATE DEC 3 1965 FLIGNT TIME 202,00 ARRIVAL DATE JUN 25 1966

HELIOCENTRIC CONIC

RL 147.41 LAL ,00 LOL 72.65 VL

RP 108.63 LAP -3.21 LOP 3.21VP

RC 190.259 GL 14.26 GP ,8_ ZAL

PLANETOCENTRIC CONIC

C3 40.8T! VHL 6.393 24.21RAL

LNCH AZN TH LNCH T|ME

90.00 4 4 48

90.00 23 3A 9

|O0.00 3 46 30

|00.00 D 39 4

I10.00 7 34 39

110.OO I 7 24

DIFFERENTIAL CORRECTIONS

TOE 3.2075 TRA 4.3182 TC3-2.0971 8AU 1.1460

ROE .4442 RRA -.0693 RC3 .0368 FAU .01167

FOE .8340 FRA 1.4149 FC3 -.2471 85P 19033

BDE 3.2381BRA 4.9187 8C3 2,0974 FSP -48I

O[STANCE 5B4.30B

26.294 GAL 9.J9 AZL 86.3Z HCA 292.53 SNA 119,65 ECC .27930 ]NC 3.4783 V] 30.223

36.523 G*P I3.36 AZP 88.67 TAL 134.30 TAP 86.83 RC* 86,23 APO 153,06 V2 34.884

45,92 ?AP 177.86 ET5 24.72 7AE 128.94 ETE 179.52 ZAC 101,17 ETC 166,32 CLP-J78.04

GLk 20.98 RkO 6568.6 VEL 12.737 PTH 2.32 VMP 9.872 GPA .71 RAP 7,49 ECC |.6726

L-I TIME INJ LAT INJ LONG INJ RT ASC |NJ AZNTN ZNJ TIME PO CST TIM INJ 2 LATINJ 2 LONG

3270.73 -25.04 I15.68 264.28 76.34 4 59 19 2670.7 -26.68 |07.37

4156.91 -1.35 169.58 255.04 61,71 24 A3 25 3556.9 -3.12 J62,93

2942.86 -27.43 92.15 264.90 77.66 6 35 33 2342.9 -28.87 83.64

3960.02 .80 153.91 253.84 60.12 I 45 4 3360.0 -3.JB 147.39

260A.46 -33.06 67.69 266.14 80.76 8 18 4 200A.5 -33.98 38.37

387J.18 5.65 |44.17 230.82 56,23 2 11 55 3271.2 J.J8 137.94

NIO-COURSE EXECUTION ACCURACY ORBIT 0ETERNINA TION ACCURACY

SGT 5784,4 5GR 406.6 SG3 139.8 ST 31A4,9 SR 398.6 55 743.6

RRT .9101RRF .2967 RTF .9538 CRT .8920 CRS -,8523 CST -.9965

SG8 5798.6 R23 -.0012 R13 .9558 LSA 3250,5 NSA 189.9 5SA 13.2

SGI 5785.7 SG2 386.5 THA 1.25 ELI 3165.O EL2 179.0 ALF 6.A7

LAUNCH DATE GEC 3 |965 FLIGHT TIME 204.00 ARRIVAL GATE JUN 27 J966

HELIOCENTRIC CONIC

RL Ia7.41 LAL .00 LOt. 72.65 VL

RP 108.60 LAP -3.15 LOP 8.40 VP

RE J92.167 GL 19.49 GP ,84 ZAL

PLANETOCENTRIC CONIC

C3 43.614 VHL 6.754

LNCH AZMTH LNCH TIME

90.00 4 19 39

90.00 _3 41 49

100.00 5 35 33

100.00 0 46 52

IIO.O0 7 43 32

110.00 I 15 23

OIFFERENT|AL CC_RECTION$

TOE 3.3083 TRA 4.7292 TC3-1.8444 8AU J.|249

R0E .4700 RRA -,0531 RE3 .0280 FAU ,01016

FOE .8498 FRA !.4662 FC9 -.1928 BSP 18986

BOE 3,3417 8RA 4,7293 8C3 1.8446 FSP -462

OISTANCE 589,200

26.257 GAL I0.1| AZL 86,51MCA 295.71 5MA 119.44 ECC .28981

36.510 GAP JE.0A AZP 88.48 TAL 152.82 TAP 88.53 RCA 84.82

A4.02 ZAP 178,64 [TS 39,19 ZAE 128.88 ETE 179.56 ZAC 103.39

INC 3.4932 Vl 30.223

APO 154.O5 V2 34.895

ETC 166.A9 CLP-178.93

OLA 24.17 RAL 23.09 RA0 6568.7 V[L 12.922 PTH 2.36 VHP 10.293 OPA 1.64 RAP 9.59 [CC 1.7307

L-I TIME INJ LAT JNJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LATINJ 2 LONG

3295.77 -24,63 117.38 268.40 75.57 5 B 55 2695.8 -26.37 109.I4

4187.18 -.98 171.27 238.78 61.69 24 51 36 3587.2 -4.J6 164.63

2968.91 -27.06 93'95 269.07 76.79 6 45 1 2368.3 °28.61 85.A9

3989.88 1.81 155.53 257.56 60,J6 ! 53 22 3369.9 -2.I7 149.03

2630.49 -32.73 69.66 270,44 79._3 8 27 22 2030.5 -33.84 60.39

9900.46 6.76 145.71 254.50 56,41 2 20 23 3300.5 2.30 139.47

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

5GT 5781.J SGR 403.5 SG3 135.1 ST 3102.2 5R 399.0 SS 737.2

RRT .3461RRF .333J RTF .9588 CRT .8883 CRS -.8508 CST -.9970

SG8 5795.Z R23 -.0002 R|3 .9588 LSA 3207.7 MSA 19J.5 SSA |2.7

5GJ 5782.8 5G2 378.5 THA J.39 ELI 3122.4 EL2 J82.1 ALF 6.5A
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL. 2. 1965-665

LAUNCH OAT£ 0[C 5 J965

H[LIOC£NTRIC CONIC

RL Jd?.4l LAL .00

RP J08,57 LAP -3.0T

RC 194.054 {L |Z.TZ

PLANETOCENTR|C CONIC

C3 t1.143 VHL 7.151

LNCH A?NTH LNCH TIME

90.00 A 23 24

90.00 23 48 Z3

100o00 6 4 44

100.00 0 53 4|

110.00 7 52 22

ll0.00 ] 22 32

FLIGHT TIM( 206.00 ARRIVAL OAT( JUN 29 1966

DISTANCE 593.937

LOL 72,65 VL E6.22| GAL ll.10 AZL 86,49 HCA 298.89 SNA 1|9.24 [CC .30342 |NC 3.5086 Vl 30,Z23

LOP ]1.59 VP 36.495 GAP ]6.80 A?P 98.30 TAL |§1.39 TAP 90,28 RCA 83.30 APO 155.18 v2 34.906

GP .82 ZAL 42.ZZ ZAP 179.J6 [T$ 79.78 ZAE |E8.80 £TE ]79.60 ZAC |05.59 (TC 166.43 (LP-|79.83

D|FFERENTIAL CO, FICTIONS

TOE 3.4098 TRA 5.J$6A 1C3-1.6097 BAU 1.1007

R0[ .4952 R_A -.03A5 Re3 .0207 FAU .00876

FOE ,8459 FRA 1.5195 FC3 -.1482 BSP 19017

BO£ 3.4457 BRA 5.]666 BC3 1,6098 FSP -44?

DLA 24.08 RAL 25.10 RAD 6368,9 VEL 15,]34 PTH 2.40 YHP ]0.754 DPA 2.57 RAP ]].67,(CC 1,8437

L-I TIM( |NJ LAT IN| LONG IN| RT A$C |NJ AZNTH IN| TIME PO C$T T|N |NJ 2 LAT IN| Z LONG

3319._9 -24.22 ]18,98 272.47 74.86 5 |B 44 27J9.A -26.07 IJO.BD

4220.77 .7| 173.|4 2£2,44 6|.69 24 58 44 3620.8 -3.08 J66.51

2992.70 -26,67 95.66 273.18 73.98 6 54 37 2392.7 -28.34 B?.Z5

A022.69 2.92 J57.35 26|.2J 60.24 E 0 43 3422.7 -l.06 130.83

2655.98 -32.43 7|.59 274.68 78.54 8 36 38 2056.0 -33.67 6Z,56

3932.IB 7.95 |47.40 259.|0 56.64 2 28 4 3332.2 3.5l 14t.13

MIO-COURSE EXECUTION ACCURACY _X_B|T _(TERNINATION ACCURAC y

$GT 5772.2 SGR 399.8 $G3 |30.3 ST 3052.5 SR 397.6 $S 731,3

RRT .38|6 RRF .3689 RTF .9656 CRT .8845 CR$ -.B493 CST -.9974

SG8 5786.0 R23 .0005 RJ3 .96|6 LSA 3J58.! MSA |92.4 SSA 12.2

SG| 5774.2 $G2 369.4 THA ].52 £L] 3072.8 EL2 184.3 ALF 6.60

LAUNCH DATE OEC § ]965 FLIGHT TIME 208.00 ARRIVAL 0ATE JUL 1 1966

HELIO<ENTRIC CONIC OISTANCE 398.499

RL 147.AJ LAL .00 LOt. 72.65 VL 26.|86 GAL 12.|8 AZL 86.47 HCA 302.07 SMA

RP 108,53 LAP -2.99 LOP J4.77 VP 36.48| GAP J7.63 AZP 88.|3 TAL |50.02 TAP

RC J95.918 GL I1.97 GP .8| ZAL 40.52 ZAP 178.69 ETS |34.93 ZA( ]28.69 [TE

PLAN(TOC(NTR|C CONIC _,!_

C3 57.6J_ VHL 7.590 0LA 23.93 RAL 26.99 RA0 6569.0 V£L |3.378 PTH
LNCH A?NTH LNCH TIM( L-I TIM] IN| LAT IN| LONG IN| RT A$C IN| A_MTH IN| TIM_

90.OO 4 33 0 3341.65 -23.82 120.49 276.48 74.2] 5 28 42

90.00 23 53 52 4257.37 1.89 J75.18 266.0| 61.7A 25 4 50

]00.00 8 |3 59 3OI6.O6 -26.28 97.29 277.22 75.2| 7 4 15

J00.00 0 59 30 4058.|9 4.|2 139.3I 264,77 60.37 2 7 9

liD.00 8 | 7 2680,90 -32.07 73.A3 2?8.83 77.49 8 45 48

1]0.O0 | 28 52 3986.IJ 9.2_ |49,_J 26J.65 56.94 2 34 58

OIFFERENTIAL CORRECTIONS NIO-COURSE EXECUTION ACCURACY

TOE 3.3|78 TRA 5,6333 TC3-|.3886 BAU 1.0697 SGT 5757.0 SGR 395,5 SG3 126,J

ROE .5229 RRA -.013Z RC3 ,0149 FAU .00736 RRT .4]7| RRF .4046 RTF .9646

FO[ .$444 FRA J.5770 rC3 -.J]06 BSP ]908] $GB 5770.5 R23 .0007 R13 .96A6

BO( 3.5564 BRA 5.$333 B(3 J.3_7 FSP -43_ 5GI 5759.3 5G2 _59.3 THA 1.65

l]9.04 £CC .3J42B I NC 3,525J V| 30.223

92.09 RCA 81,63 APO 156.A5 ¥2 34.915

179.65 7AC ]07,77 ETC J66.35 CLP ]79.24

2.45 VHP ]l.26] OPA 3.49 RAP 13.73 (CC 1.94_2

PO CST TIM IN] 2 LAT ZNJ 2 LONG

274J.6 -25.75 J12.36

3657.4 -J,90 J68.55

24]6.l -28.05 88.93

3458.2 .J4 J52.TB

2080.9 -33.46 64.4,8

3366.1 4.80 J42.9J

ORBIT DCTERNINAT[ON ACCURACY

ST 3000.3 SR 394.7 SS 727.4

CRT ,88]0 (R$ -.848] CST -.9977

LSA 3]06.6 NSA 192,4 SSA ]J.7

ELI 3020.7 EL2 185.5 ALr 6.64

LAUNCH 0ATE DEC 5 1965 FLIGHT TIME 210.00

H(LIOC(NTR[C CONIC

RL J47.4| LAL .00

RP |08.49 LAP -2.89

RC 197.761GL 11.23

PLAN(TOC(NTR|C CONIC

C3 65.23| VHL _.077

LNCH ATNTH LNCH T|N(

90.00 4 42 42

90.00 0 2 15

IO0.O0 6 23 16

I00,00 l 4 23

I]0.00 B 9 46

|JO,00 ] 34 23

OISTANC[ 602.B14

LOL 72.65 VL 26,|52 GAL 13.34 AZL 86.46 HC4

LOP 17.96 ¥P 36,466 GAP l$.54 AlP 87.95 TAL

GP .79 74L 38.93 ?AP |78.|1 (TS |57.02 ?A(

ARRIVAL DATE JUL 3 |966

30_.26 5NA |]8,95 £CC .32657 ]NC ].5428 V| ]O.ZZ]

148.72 TAP 93.98 RCA 79.80 kPO ]57.90 V2 34.930

128.55 ETE 179.69 7AC 109.92 ETC 166.24 CLP l?B.2B

Dc4 23.78 RAL 28.76 RAO 6369.2 VEL 13.660 PTH 2.50 VHP |J.822 DPA 4.39 RAP ]5.77 £CC 2.0735

L-! T|N[ IN| LAT ]NJ LONG IN| RT A$C |NJ A?NTH |NJ TIM] PO CST T|N IN| 2 LAT |NJ Z LONG

3562.57 -23.42 J21.90 280,4] 73.62 5 38 45 2762.6 -25.45 ll3.Sl

A296.66 3.15 ]77.38 269.49 6J.84 l ]3 52 3696.7 -.63 170.74

5038.33 -25.98 98.82 28].]8 74.49 7 ]3 54 2438.4 -27.76 90.52

4096.]! 5.39 161.4| 268.25 60.53 2 J2 39 3496.J J,43 154.86

2705.J? -31.70 75.23 282.90 76.49 8 54 51 2105.2 -33.23 66.34

4002.06 10.55 15|.|5 265.1| 57.29 2 4] 5 3402.1 6.16 ]44.80

OIrF[RENTIAL CORRECTIONS HIO-COURSE'EXECUTION ACCURACY

TOE 3.6346 TRA 6.J591 TC3-1.1813 BAU |.0302 SGT 5739.1 SGR 390.7 SG3 ]2|.9

ROE .550J RRA ,0112 RC3 ,0|05 FAU .00594 RRT ,4327 RRF .4405 RTF .9678

FOE .8455 FRA 1.6399 re3 -.0789 BSP ]9093 SGB 5752.4 R23 .0009 R]3 .9678

BOE 3.8760 8RA 6.]39| 0C3 J.JBJ3 FSP -4J8 SG| 574].9 SG_ 348.2 THA J.77

LAUNCH DATE DEC 5 J963 FLIGHT TZME 2J2.00

H(L_O_ENTRIC CONIC DISTANCE 606.863

RL J47.4| LAL .O0 LI_. 72.65 VL 26.|]9 GAL |4.62 AZL 86.44 HCA 308.45 5HA

RP J08.45 LAP -2.79 LOP 2|.|5 VP 36.456 GAP 19.56 AZP 87.78 TAL ]47.50 TAP

RC ]99.580 GL 10.50 GP .78 ?AL 37.45 ?AP |77.|7 (T$ ]65.95 ?AE J28.37 ETE

PLAN(TO([NTRZC CON;C

C3 74.243 VHL 8.6]$ 0LA 23.57 RAL 30.4J RA0 6569.4 VEL ]3.985 PTH 2.55 VHP

LNCH ATHTH LNCH TIME L-I TIME IN| LAT IN| LONG IN| RT ASC IN| A?MTH IN| TIN]

90.00 4 52 27 3382.13 -23.04 ]23.21 284.24 73.07 5 48 49

90.00 0 5 42 4338.34 4.49 J79.TJ 272.85 62.0] J ]8 0

100.00 6 32 30 3059.33 -25.49 ]00.27 285.03 73.93 7 23 30

J00.00 I B 19 4136.20 6.73 /63.63 271.63 60.Bl 2 17 J5

]I0.00 8 J8 15 2728.70 -3].3] 76.95 286.85 73.33 9 3 44

lIO,OO ] 39 4 4039.79 ]1.93 |53.Z0 268.50 57.73 2 46 23

OIRFERENT|AL C(_RECTION5 MI0-COURS£ EXECUTION ACCURACY

T0( 3.766] TRA 6.6899 TC3 -._60 BAU .9787 SGT 37]9,6 SGR 383.6 $G3 ll8.l

ROE .5780 RRA .0389 RC3 .0074 FAU ,00444 RRT ,4887 RRF ,4769 RTF .97|J

FOE .8309 FRA ],7|02 FC3 -.05|B BGP ]8998 SGB 5732.6 R23 .0008 R|3 .97JJ

BOE 3.8102 BRA 6.8901 0C3 .9860 FSP -402 SG] 3722.7 $G2 336.2 THA 1.99

_B|T D[TERN|NAT]ON ACCURACY

ST 2947.9 $R 390.2 SS 726.0

CRT .$779 CRS -.8474 C$T -,998]

LSA 3054.9 NSA ]9].8 $SA 1],2

EL| 2967.8 [L2 ]85.6 ALF 6.65

ARRIVAL DAT[ JUL 5 J966

1|8.66 £CC ,3445] INC 3.5620 V| 30.223

95,95 RCA 77.79 APO J59.55 V2 34.942

J79.73 ?AC ]J2,04 ETC J68,]O CLP J77.28

]2,443 DPA 3,27 RAP ]7,78 [CC 2.2Z]9

PO C$T T|N |NJ 2 LAT |NJ 2 LONG

2782,2 -25.|4 ]J5.]7

_738,3 .7] ]73.07

2459.5 -27.46 92.02

3536.2 _.?9 ]57.06

2125.7 -32.96 68.J3

3439.8 7.58 146.80

ORS|T 0(T(RNINATION ACCURACY

ST 2897,3 SR 384.4 SS 728.Z

CRT .8732 CRS -.8473 C$T -.9984

LS4 3006.0 NSA J89.9 SSA 10.6

ELI 2916.8 EL2 184.7 ALF 6.65

J652



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 2. 1965-66

L4UNCH OATE OrC 3 |963

HEL|OC[NTRIC CONIC

RL 147.4I LAL .00

RP 10B.41 LAP -Z.68

RC Z01.376 GL 9.79

PLANt TO_ENTR I C CONIC

C3 /]4.979 VHL 9.ZIS

LNCH AZMTH LNCH TIME

90.00 5 Z 10

90.00 0 B 8

100.00 6 41 40

tO0,O0 I Jl IB

t lO,O0 8 26 33

JI0.00 I 42 54

FLIGHT TINE 214.00 ARRIVAL OATE JUL ? 1966

DISTANCE 61D.369

LOL 72,63 Vk _6.066 GAL 16.03 AZL 86.42 HCA 3Jl.6A SNJ ]18.49 ECC .36234 INC 3,58Z9 VJ 30.225

LOP 24.33 VP 36.445 GAP 20.70 AZP 87.62 TAL 146.39 TAP 98.03 RCA 73.35 APO I6I.AZ v2 34.935

GP .77 ?AL 36.09 ZAP 176.16 £TS |70.4Z ZAE J28.14 [T[ 179.77 ZAC 1J4.IO [TC 163.93 CLP 176.Z]

OLA 23.3Z RAL 31.94 RA0 6569.7 VEL |4.364 PTH Z.61 VHP 13.141 CPA 6.14 RAP 19,75 ECC 2.3985

L-Z TINE INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO C$T TIM INJ 2 LAT INJ 2 LONG

3400.30 -ZE.68 IZ4.4| 287.93 72.57 3 38 50 2800.3 -Z4.83 116.41

4382.12 5.BB IBE.I7 E76,IJ 62.25 I 21 10 378?.1 Z.I? 173.31

3079.47 -ZS.IO 10|.6Z Z88.77 73.Z| 7 3Z 39 2479,3 -27.J6 93.43

417B.I9 6.|Z 165,96 274.90 6J.J3 ? ZO 37 3378.Z 4.Z0 159.37

275J.32 -30.92 78.60 290.67 74.64 9 12 24 215J.3 -32.71 69.84

4079.10 I3.34 153.36 27|.79 38.23 2 50 34 3479.1 9.03 J48.89

OIFFERENTIAL CORRECTIONS HI0-COUR$E EXECUTICN ACCURACY ORBIT SETERMINATION ACCURACY

TOE 3.9032 TRA 7.2826 TC3 -.8061BAU .9181 5GT 3592.8 SGR 379.9 5G3 J|4.3 ST 2842.5 SR 377.0 SS 73Z.Z

ROE .6062 RRA .0699 RC3 .0053 FAU .00294 RRT .5240 RRF ,5127 RTF .9744 CRT .8728 CRS -.8474 CST -.9987

rOE .8580 FRA 1.7863 FC3 -.O3OO BSP I9015 5G8 5703.3 R23 .0003 RJ3 .9744 LSA 2933.3 MSA IB7.Z SSA 1O-!

8DE 3.9319 BRA 7.Z830 8C3 .808I FSP -390 5GI 3696.3 SG2 323.3 THA 2oOl ELI 286J .6 EL2 IB?.B ALF 6.63

LAUNCH oArE OEC 3 J963 FLIGHT TIME 216.00 ARRIVAL CATE JUL 9 1966

HELIOCENTRIC CONIC

RL 147.A| LAL .OO LOt.

RP 108.37 LAP "2.56 LOP

RC 203.|47 GL 9.09 GP

PLANETO_ENTRIC CONIC

C3 97.86I VHL 9.892 DLA

LNCN AZNTH LNCH TIME L-I TIME INJ LAT

90.00 3 II 47 34|6.g0 -22,33

90.00 0 9 33 4427,7Z 7.31

100.00 6 50 41 3098.00 -24.73

lO0.O0 I 13 20 4211.84 9.34

IJO.OO B 34 37 2772.84 -30.32

110.00 I 43 33 4119.77 J4.79

DIFFERENTIAL CORRECTIONS

TOE A.0607 TRA 7.9294 TC3 -.6437 BAU ,8422

RDE .6331 RRA .I047 RC3 .0042 FAU .00133

FOE .8693 YRA 1.8713 FC3 -.Oil8 8SP 19009

BOE 4.JIO| BRA 7.9300 BC3 .6437 FSP -377

OISTANCE 613.649

72,65 VL 26.055 GAL J7,58 AZL _6,39 HCA 314.83 SMA lJB.3Z ECC .38236 INC 3.606! V! 30.223

27.5A VP 36.435 GAP 2J.98 AZP 87,46 TAL |4_.40 TAP 100,23 RCA 73.07 APO 163.36 V2 34.968

,76 ZAL 34.8_ ZAP I75.07 ETfl |73.22 ZAE I27.85 ETE 179.81 ZAC IJ6.|I ETC 163.74 CLP 173.13

23.04 RAL 33.32 RAO 6569.9 VEL 14.806 PTH 2.68 VHP 13.922 0PA 6.97 RAP 21.66 £CC 2.6105

INJ LC_G INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

I25.5| 29J.33 72.12 6 8 44 28J6.9 -24,57 117.53

I84.75 279.23 62.57 I 23 2! 3827.7 3.39 178.06

|02.88 292.36 72.63 7 42 19 2498.0 -26.87 94,73

I68.43 278.04 61.34 2 23 42 3621.8 5.67 161.79

80.15 294.33 73.80 9 ZO 30 2|7Z.8 -32.43 71,46

157.62 274.97 58._3 2 54 33 331_.8 10.33 JSJ.OB

MI0-COURSE EXECUTION ACCURACY OPBIT 0ETERNINA TION ACCURAC_

5GT 5662.J SGR 373.8 SG3 JJO.7 ST 2788.3 SR 368.4 55 739.9

RRT .5592 RRF .3484 RTF .9777 CRT .BTJI CRS -.8482 CST o.9989

SG8 567A.5 R23 .0001 RI3 .9777 LSA 2902.4 NSA 183.6 SSA 9.6

SGJ 5666.0 SG2 309.7 THA 2,J2 ELI 2806.8 EL2 179.7 ALF 6.59

LAUNCH 0ATE CEC 5 1965

HELIOCENTRIC CONIC

RL I47.41 LAL .DO

Rp 106.33 LAP -2.43

RE 204.893 GL 8.40

PLANETOC6NTRIC CONIC

C3 113.446 VHL 10.631

LNCN AZNTH LNCH TIME

90,00 5 2I 16

90.00 O 9 36

100.00 6 39 32

100.00 I 14 22

110.00 B 42 23

110.00 | 47 37

FLIGHT TIME 218.00 ARRIVAL DATE JUL II J966

01STANCE 616.590

LOL 72.65 VL 26.026 GAL 19.31 AZL 86.37 HCA 318.03 SMA I18.15 ECC ,40499 INC 3.6320 Vl 30.223

LOP 30.74 VP 36.426 GAP 23.44 ATP 87.30 TAL 144.56 TAP IO2.36 RCA 70.30 APO J66.00 v2 34.981

GP .73 ?AL 33.76 ?AP 173.9i ET$ 175.11 ZAE 127.48 ETE 179.85 ?AC 118.05 ETC I65.32 CLP 173.93

0LA 22,71RAL

L-I TIME INJ LAT

3431.73 -22.02

4474.87 8.79

3114.91 -24.38

4266.92 10.99

2793.0I -30.13

4161.39 16.23

0;FFERENTIAL CORRECTIONS

TOE 4.2362 TRA 8.6379 TO3 -.4930 BAU .7478

ROE .6648 RRA .|436 RC3 .0039 FAU-.O0045

FOE .8832 FRA 1.967I FC3 .0034 BSP J8977

B0E 4.2880 BRA 8.639J BC3 .4930 FSP -366

LAUNCH DATE 0EC 3 1963

3A.56 RA0 6570.2 VEL 13.323 PTH 2,74 VHP I4.806 DPA 7.77 RAP 23,33 ECC Z.B6?0

INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIM |NJ 2 LAT INJ 2 LONG

J26.48 294.95 71,73 6 18 28 283J.7 -24.31 118.56

187.44 282.21 62.97 I 2A 31 3874.9 3.10 180.?(

JO4,Ol 293,78 72,15 7 31 27 2314.9 -26.39 95.91

170.99 281.05 62.03 2 25 29 3666.9 7.I7 164.29

81.59 297.8| 73.03 9 28 58 2193.0 -32.I3 72.96

139.98 278.02 59.50 2 37 19 3361,6 12.08 153.36

MI0-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

5GT 5627,6 SGR 367.4 SG3 107.3 ST Z734.5 SR 358.5 SS 731.6

RRT _5941RRF .5839 RTF .9808 CRT .8700 CRS -.8496 CST -.9991

SGB 3639.6 R23 -,0005 RI3 .9808 LSA 2832,9 NSA 178.9 SSA 9.1

SGI 3631.9 SG2 293.3 THA 2.23 ELl 2732.3 ELI J75.6 ALF 6.53

HELIOCENTRIC CONIC

RL lAT.iI LAL .00 LOL

RP 108.29 LAP -2,29 LOP

RC 206.614 GL 7,73 GP

PLANETOCENTRIC CONIC

C3 I32.47I VHL ll.SI00LA

LNCH AZMTH LNCH TIME L-I TIME _NJ LAT

90.00 3 30 34 3444,3I -21.74

90.OD O 9 13 4323.37 10.28

1OO.OO 7 8 9 3129.88 -24.07

IO0.O0 | J4 20 4313,23 22.46

IIO.OO 8 49 53 2811.49 -29,73

110.OO I 49 3 4204.38 17,71

OIFFERENTIAL CORRECTIONS

TOE 4.4405 TRA 9.4213 TC3 ".3542 BAU .6273

ROE .6936 RRA .I873 RC3 .0043 FAU-.OOES_

FOE .9078 FRA 2.0767 FC3 .0165 8SP 18817

BOE 4.A946 BRA 9.A233 BC3 .35A2 FSP -332

FLIGHT TIME 220.00 ARRIVAL 0ATE JUL 13 1966

0ISTANCE 618.648

72.65 VL 25.998 GAL 21.26 AZL 86.34 HCA 321.23 SMA 118.00 ECC .43059

33.93 VP 36.419 GAP 23.09 AZP 87.14 TAL 143.90 TAP 103.I3 RCA 67.19

.74 ?AL 32.82 ZAP 172.65 ET9 176.A8 ZAE 127.03 ETE 179.90 ?AC J19.9J

INC 3.6613 VJ 30,223

APO I_B.SJ VE 34.994

£TC 165.28 CLP 172.69

22.35 RAL 35.63 RAO 6370.A VEL 13.931 PTH 2.B2 VHP 15.8Jl OPA 8.53 RAP 23.33 ECC 3.J801

INJ LONG INJ RT ASC INJ AZMTH _N_ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

127.32 298.16 7J.40 6 27 39 26A4.3 -2A.08 J19.43

190.22 283.02 63,47 I 24 36 3923.4 6.63 I63,44

J05.0J 299,0! 71,71 8 0 19 2529,9 -26.34 96.95

173.63 223.89 62.6J 2 26 13 3713,Z #.69 166.$9

62.90 301.07 72.34 9 36 46 2211.5 -31.88 7A.33

162.44 280.93 60.27 2 39 7 3604.4 13.6_ J55.72

MID-COURSE EXECUTION ACCURACY ORBIT DETERM/NATION ACCURACY

SGT 559J.5 SGR 360.8 SG3 104.2 ST 2663,3 SR 3A7,6 SS 766.7

RRT ,6288 RRF .6J93 RTF .9832 CRT .8699 CRS -.$519 CST -.9993

5GB 3603.2 R23 -.OOIJ RI3 .9839 LSA 26D7.6 M5A J73,Z SSA B,6

SG| 5596.J SG2 280,3 THA Z.33 ELI 2700.6 EL2 170.3 ALF 6,45

1653



JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL 2, 1965-66J

LAUNCH 0ATE DEC 6 1965 fLIGHT TIME 70.00 ARR|VAL DATE FEB 14 |966

H[L|O(ENTR[C CONIC

RL 147,39 LAL .00

RP 107.55 LAP 3.34

RC 4T.916 GL J7.57

PLAN[TOCENTRI( CONIC

C3 26.762 VHL 5.173

LN(H ATNTH LNCH TIME

90.00 Z 44 44

90,00 14 5 A6

100.00 4 4 5A

100.00 13 E9 16
110.00 5 10 29

110,O0 16 39 II

0|STANCE 165.J36

LOL 13.67 VL 26.799 GAL -7,50 AZk 86.63 MCA BZ.60 SMA 122.58 ECC .2393T

LOP 136.25 VP 37.221 GAP -11.95 AZP 89.57 TAL 205.53 TAP 296.|3 RCA 93.24

GP -.73 ZAL 129.02 ZAP 8.60 ETS 3.86 ZA[ 148.5A ETE.338.62 ZAC 63.43

INC 3.3696 vl 30.Z18

APO 151.92 VZ 33.Z36

ETC 162.37 CLP -8.3T

DLA -2.49 RAL 300.69 RA0 6566.1 VEL 12.17| PTH 2.18 VHP 7,899 0PA -16.01 RAP 331.26 ECC 1.4404

L-I TIME INJ LAT INJ LONG INJ RT k$C INJ AZMTH INJ TIME PO CST TIM INJ Z LAT INJ Z LONG

2207.99 -19.4J 41.06 166.16 Ill.03 3 21 32 1608.0 -16.38 33.70

5006,67 22.66 220.04 |67.55 72.83 |5 29 12 4406.? 20,30 212.31

1949.35 -20.53 21.57 165.68 112.22 4 37 24 1349.3 -17,3A 14.Z3

47A0.55 24.0| 200°07 167.I5 71.64 16 47 17 4140.6 21.28 192.33

1744.06 -23.53 4.56 164,23 115.34 3 39 33 114A.1 -19.90 357.30

4518,6I 27,10 181.97 165.90 68,32 17 54 29 3918.6 23.91 I74.26

01FFERENTIAL CORRECTIOtt$ MI0-COURSE EX[CUTIC_I ACCURACY OR$1T DETERMINATION ACCURACY

TOE -.2286 TRA -.3854 TC3 ,4573 BAU ,1724 SGT 686,1 SGR 402.0 5G3 |18.2 ST 284.| SR 364.1 SS 308.7

ROE -.3282 RRA .0633 RC3 -.I513 FAU .03813 _RT -.0438 RRF .0420 RTF -.6707 CRT .8628 CRS .9921 CST .8823

rOE .A032 FRA -.1853 FC3-1,2334 6SP 1913 SG8 795.2 R23 ,0026 RI3 .6708 LSA 538.3 MSA 134.6 SSA 23.7

802 .4000 8RA .3906 6C3 .4819 FSP -299 SGI 686.5 5G2 40J,4 THA 177.77 ELI 446.8 EL2 J17.1ALF 53.J0

LAUNCH 0ATE OEC 6 1965 FLIGHT TIME 72,00 ARRIVAL DATE FEB 16 1966

HELIC_ENTRIC CONIC OISTANCE 19J.931

RL 147.39 LAL .O0 LOt_ 73.67 VL 26°964 GAL -7.48 _?L 86.62 HCA 83,84 SMA
RP 107.36 LAP 3.37 LOP J59.30 VP 37.349 GAP -11.02 AZP 89.75 TAL 206.98 TAP

RC 49.420 GL J8.I6 GP -.80 ZAL [30.34 ZAP JJ.|B ETS 3.00 ZAE 147.90 ETE

PLANETOCENTRIC CONIC

C3 25,397 VHL 3.059 0LA -2,24 RAL 299.07 RAD 6568,0 VEL I2.123 PTH 2.17 VHP

LNCH AZMTH LNCH TIME L-I TIME INJ LAT
90.00 2 36 Zl 2204.98 -19.33

90.00 14 I 13 A987.65 _2.48

1OO.00 3 56 39 1943.94 _20.44

J00.00 13 23 36 4721.91 23.61
110.00 3 2 3I I739,79 -23.4I

110,OO i6 34 14 4300.83 26.63

DIFFERENTIAL CORRECTIONS

TOE -.23|B TRA -,3644 TC3 .4984 6AU .I79I
ROE -.3J96 RRA .0570 RC3 -.1396 FA_J .04204

FOE .4537 FRA -.2433 rC3-J.42JB BSP 1974
8OE .3948 BRA .3689 6C3 .52_3 FSP -346

123.72 ECC .23012 INC'3.3788 Vl 30.228

292.82 RCA 95.25 APO 152.I9 V2 35.230

339.29 ZAC 64.08 ETC 162.68 CLP -II.J5

7.392 OPA -15.8A RAP 331.93 ECC 1.4213

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

40.87 163.86 IJJ,lO 3 13 6 1605.0 -I6_29 33.52

218.78 Ir_,07 72.31 13 24 21 4387.6 19.85 Z11.09
21.36 163.39 112.30 4 29 5 1345.9 -IT.2A IA.O3

198.83 164.67 71.11 16 42 18 4121.9 20.81 191.13

4.29 161.97 IJ3.63 3 31 30 1139.8 -19.76 357.05

180,79 163,41 67.73 17 49 lfl 3900,8 23.39 173.14

MI0-COUR$E EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

SGT 702.7 SGR 401.6 5G3 134.2 ST 290.6 9R 362.5 SS 333.6

RRT -.0464 RRF .0453 RTF -.6833 CRT .8782 CRS .9896 CST .8246

SGB 809,4 R23 .0016 RI3 .6835 LSA 555.2 MS4 335.4 55A Z4.4
SGI 703.1 SG2 400,9 THA 177.75 ELI 45|.0 EL2 111.7 ALF 32.12

LAUNCH OAT[ 0EC £ 1965 FL|GMT TIME 74.00 ARRIVAL 0A_E FEB 19 1966

HELIOCENTRIC CONIC 0ISTANC[ 198.754

RL J47.39 LAL ,00 LOL 75.67 VL 27.149 GAL -7.48 AZL 86.61HCA 89,08 SMA

RP J07.59 LAP 3.39 LOP J62.75 VP 37.462 GAP -10.13 AZP 89.95 TAL 206.4J TAP

RC 5!.018 GL 18.69 GP -.86 ZAL |31.37 ZAP 13.87 ET$ 2,46 Z4E 147.32 ETE

PLANETOCENTRIC CONIC

C3 24.£39 VML 4.964 DLA -2,00 RAL 297.34 RAO 6368.0 VEL 12.084 PTH 2.16 VHP

J24.76 ECC .22200 INC 3.3979 V! 30.228

297.49 RCA 97,0£ APO 152,46 VZ 35,ZZ4

339.BI 7AC 64.62 ETC 162.77 CLP -|3,65

LNCH AZMTH LNEH TIH_ L-I TIME JNJ LAT INJ LONG INJ RT ASC INJ AZNTM INJ TIME

90.00 2 28 31 2202.81 -19.28 40.74 |61.75 1|I.13 3 5 14

90.00 13 56 31 4971.01 22.J3 217.68 162.61 71.87 15 19 42
100.00 3 48 36 J943.43 -20.38 21.20 161.28 11_.36 4 2J 19

100.00 15 19 8 4703.63 23.25 197.76 162.40 70.66 16 57 33

110.00 4 53 2 1736.49 -23.31 4.08 139,87 J13.74 3 23 59

110,00 |6 29 31 4483.33 26.24 I79.76 16J.13 67.27 17 44 16

01FFERENTIAL C_RECTION$ MID-COURSE EXECUTION ACCURACY

TOE -.2343 TRA -.3443 TC3 ._348 8AU .J843 SGT 716.4 SGR 400.3 SG3 152,4

RDE -,3J|4 RRA .O511RC3 -.1670 FAU .0465I RRT -.0498 RRF .0498 RTF -.6935

FOE .5118 FRA -.31A6 FC3-I.634l BSP 2029 SGB 820.6 R23 ,0003 RI3 .6937

BOE ,389g 8RA .3461 6C3 .5602 FSP -401 SGI 71£.8 SG2 599.5 THA 177.69

6.9J4 OPA -15.71 RAP 332.48 ECc 1.4055

PO CST TIM INJ 2 LAT INJ Z LONG

1602.B -16.2A 33.39

4371.0 19.44 210.O4

1343.4 -|7.|7 13:87

4|05.£ 20.39 190.12

1136,5 -19.66 336.83
3885.3 22.93 172.17

ORBIT DETERHINATION ACCURACY
ST 296,1 SR 360.0 SS 360.1

CRT .99|8 CRS .9867 CST .6270

LSA 572.3 MSA 137.0 SSA 25.0

£LI 433.8 EL2 J06.2 ALF 51.22

LAUNCH DATE DEC 6 1965 FLIGHT TIME 76.00 ARRIV4L 0ATE FEB _0 J966

HEL IC_[NTRIC CONIC DISTANCE 205,341
RL 147.39 LAL .00 LOL 73.67 VL 27.297 GAL -7.48 AZk 86.60 HCA 92.32 SMA

RP 107.61 LAP 3.39 LOP I63,_9 VP 37.562 GAP -9,28 A?P 90.14 TAL 209.79 TAP

RC 52.701 GL 19.|7 GP -.92 ZAL 132.72 ZAP 16.70 ETS 2.08 ?AE JA7.42 ETE

PLANETOCENTRIC CONIC
_3 23.831 VHL 4.B84 OLA -1.79 RAL 296,I1RAO 6368.0 VEL 12.05| PTH 2.|5 VHP

LNCH AZMTH LNCH TIME L-i TIME INJ LAT INJ LONG INJ RT ASC INJ ATNTH ZNJ TIME
90.00 2 21 16 2201.40 -J9.25 40.6_ 159.83 J_J.J8 2 57 57

90.00 13 32 44 4936.48 21.82 216,73 160.77 7|.49 15 13 2!

100.00 3 41 46 1941.70 -20.33 21.09 I59.37 112.40 4 14 8

100.00 15 14 3fl 4691.41 22.92 196,82 160.35 70.27 16 33 6

110.O0 4 48 6 1734.06 -23.24 3.93 157.97 115.80 5 17 0

110,00 16 25 4 4471.8_ 25:89 178.68 159.08 66.85 17 39 36
OIFFKR£NTIAL CORRECTIONS MI0-COUR$E EXECUTION ACCURACY

TOE -.2363 TRA -.3Z59 TC3 .5632 BAU ,1883 SGT 726.6 $GR 398.0 SO3 173.3

ROE -.3033 RRA ,0436 RC3 -.J737 FAU .03161 RRT -.0533 RRF .0346 RTF -.7007

FOE .5793 FRA -.3943 FC3-1.8733 BSP 2068 SG8 826.4 R23 -.0013 RJ3 .7009

BDE .3846 8RA .3291 6C3 .3912 FSP -464 SOJ 727.0 SG2 397.2 THA |77.62

123.71 ECC .21A91 INC 3.3970 VJ 30.228

306.1/ RCA 99,69 APO 132,72 V2 33,216

340,|8 ZAC 65.04 ETC 162.83 CLP -16.67

6.465 0PA -J5.63 RAP 332.9J ECC 1.3923
PO CST TIM INJ 2 LAT INJ 2 LONG

1601.4 -16.20 33.30
4356,5 19.09 209.17

1341.7 -17.12 J3.77

4091.4 20.02 189.23
I|34.1 -19.58 3_6.TO

3671.8 22.53 ITI.33

OR61T 0_T_R_I_- AC(UR4CY

ST 300.3 SR 336.4 55 38_.7

CRT .9033 CRS .9835 CST .B292

LSA 590.2 NSA |39°3 SSA ?5.3

ELI 435.2 EL2 I00.8 ALF 50,37
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JPL TM 3-3-99 EARTH--VENUS TRAJECTORIES _VOL. 2. 1965-66

LAUNCH 0ATE 0EC 6 1965 FLIGHT TIME 7B.OO ARRIVAL 0ATE FEB ZZ 1966

HELIOCENTR|C CONIC DISTANCE 212.310
RL 147.39 LAL .00 LOL 73,67 VL 27.4Z7 GAL -7.46 AZL 86.59 HCA 95.56 SNA 126.56 ECC .20874 INC 3.4061 Vl 30.ZZB

RP )07.63 LAP 3.39 LOP 169.24 VP 37.650 GAP "8.47 A?P 90.33 TAL 211.10 TAP 306.67 RCA 100.J4 APO J52.96 V2 35.206

RC 54.462 GL 19.60 GP -1.00 ZAL 133.76 ZAP 19.66 (TS 1.81 ZA[ 147.59 ETE 340,40 7AC 65.32 ETC J62.85 (LP -19.64

PLANETOCENTR]C CONIC
C3 23.202 VHL 4.817 OLA -|.60 RAL Z94.80 RAO 6567.9 VEL IZ.024 PTH 2.15 VHP 6.043 DPA -15.60 RAP 333.20 [CC 1.3819

LNCH AZNTH LNCH TIME L-I TIME IN| LAT IN| LONG |NJ RT A$C IN| AZMTH IN| TIME PO CST TIN IN| 2 LAT IN| 2 LONG

90.00 2 14 36 2200.66 -19.23 40.60 lSB.II Ill.20" 2 51 16 J600.7 -16.JB 33.15

90.00 13 48 36 4943.75 21.54 215.90 I58.93 71.16 15 II 20 4343.7 18,77 208.32

I00.00 3 35 12 1940.66 -20.31 ZI.OZ 157.65 112.4Z 4 7 32 J340.7 -J7.09 13.71

100.00 15 IJ I 4678.97 22.63 196.01 158.52 69.94 16 29 0 4079.0 19.70 J88.45

110.O0 4 41 44 1732,38 -23.|9 3.82 |56.26 115,85 3 10 36 1|32.4 -19.52 356.61

110.O0 16 20 59 4460.02 25.57 178.11 157.23 66.50 17 35 19 3860.0 22.17 1?0.60

O/FFERENTXAL CORRECTIONS NIO-COUR$E EXECUTION ACCURACY ORBIT DETCRM|NAT|ON ACCURACY

TOE -.2352 TRA -.3076 TC3 .5918 BAU .1919 5GT 733.0 SGR 394.8 SG3 197.4 5T 301.1 SR 351.9 SS 418.2

ROE -,2955 RRA ,O405 RC3 -.1797 FAU .05753 RRT -.0620 RRF .0621RTF -.7073 CRT .9127 CRS .9799 CST .B294

FOE ,6531 FRA -.4877 FC3-2.1465 BSP 2136 SG8 832.6 R23 -.0OO5 R13 .7076 LSA 607.1 NSA 142.0 SSA 25.4

BOE .3777 BRA .3102 BC3 .6195 FSP -540 5G1 733.6 5G2 393.7 THA 177.31 ELl 453.l EL2 95.3 ALF 49.87

LAUNCH DATE DEC 6 1965 FLIGHT TIME 80.00 ARRIVAL DATE FEB 24 1966

HEL/OCENTRIC CONIC

RL 147.39 LAL ,00

RP 107.66 LAP 3.38

RC 56.291GL 19.98

PLANETOCENTRIC CONIC

C3 22.666 VHL 4.761
LNCH AZMTH LN(H TXME

90.00 2 8 31

90.00 J3 45 31

I00.00 3 29 IZ

J00.00 15 7 31

110.00 4 35 56

110.OO 16 I7 J7

O_FFERENTIAL CORRECTZON8

TOE -.2345 TRA -.2935 TC3 .6068 8AU .1922
ROE -.1875 RRA .0357 RC3 -.1850 FAU .064J7

FOE .7444 FRA -.59ZE FC3-Z.451| 88P 1136

BOE .3710 BRA .2957 8C3 .6344 FSP -624

DISTANCE 219.057

LOt. 73.67 VL Z7.542 GAL -7.48 AZL 86.56 HCA 98.80 8HA 127.33 ECC .20336 INC 3.4153 vJ 50.228

LOP 172.48 VP 37.725 GAP -7.69 AZP 90.52 TAL 212.34 TAP 311.14 RCA 101.43 APO 153.25 V2 35.200

GP -1.08 7AL 134.69 ZAP 22.80 ET8 1.59 ZAE 148.05 ETE 340.45 ZAC 65.44 ETC J62.83 CLP -22.77

OLA -1.4Z RAL 293.61RA0 6567.9 VEL 12.002 PTH 2.14 VHP 5.649 0PA -15.65 RAP 333.33 ECC 1.3750
L-I TIME IN| LAT IN| LONG IN| RT ASC IN| AZMTH IN| T|ME PO CST TIN IN| 2 LAT IN| 2 LONG

2200.52 -19.22 A0.59 156.58 111.20 2 45 11 16OO.5 -16.17 33.25

4932.50 21.29 215.17 I57.30 70.BB 15 7 44 4332.5 18.49 207.62

1940.25 -20.29 21.00 156.12 112.43 4 1 32 1340.3 -17.08 13.68

4667.99 22.38 195.30 1§6.88 69.64 16 25 19 4068.0 19.40 187.77

1731.37 -23.16 3.76 154.74 115.87 5 4 47 1131.4 -19.49 356.55

4449,64 25.28 |77.43 155.59 66.19 17 31 26 3849.6 21.85 169.97

Mi0-COURSE EXECUTION ACCURACY ORBIT DETERMINATZON ACCURACY

8GT 733.7 8GR 390.6 8G3 224.6 ST 302.0 SR 346.2 $5 450.8

RRT -.0674 RRF .0694 RTF -.7074 CRT .9199 CRS .9765 CST .BZg5
$G8 831.2 R23 -.0031 R13 .7078 LSA 626.5 NSA 145.7 85A 25.3

8GJ 734.4 8G2 38_.3 THA 177.14 ELl 450.3 EL2 91.1 ALF 49.24

LAUNCH DATE 0EC 6 196_ FLIGHT TZNE 82.00

HEL|OCENTRIC CONIC DISTANCE 225.760
RL 147.39 LAL .00 LOL 73.67 VL 27.643 GAL -7.49 AZL 86.58 HCA 102.04 $NA 128.01 ECC .19676

RP 107.69 LAP 3.35 LOP 175.72 VP 37,791 GAP -6.95 AZP 90.72 TAL 213.46 TAP 3|5.32 RCA |02.57

RC 58.184 GL 20.32 GP -1.17 ZaL 135.52 ZAP 26.11ET8 1.40 zAE 148.81ETE 340.31 ?AC 63.39

PLANETOCENTRIC CONIC
C3 22.2|9 VHL 4.714 OLA -1.25 RAL 292.55 RAO 6567.9 VEL 11.983 PTH 2.14 VHP 5.28| OPA -15.76

LNCH AZNTH LNCH TIME L-I TIME IN| LAT IN| LONG IN| RT ASC IN| ATNTH |NJ TIME PO C$T TIN
90.00 2 3 1 2200.91 -19.23 40.62 155.22 111.19 2 39 42 1600.9

90.00 13 42 31 492_.45 21.06 214.52 155,85 70.63 15 4 33 4322.4
JO0.O0 3 23 47 1940.40 -20.30 21.01 154.77 112.43 3 56 7 1540.4

100.00 15 4 26 4656.J9 22.14 194.66 155.43 69.39 16 22 4 4086.2

110.O0 4 30 41 1730.95 -23.15 3.74 153.40 115.89 4 59 32 1131.0

ARRIVAL OAT[ FEB 26 1966

_NC 3.4246 Vl 30.228

APO 153.46 v2 35.J91

[TC |62.7B CLP -26.09

RAP 353.29 ECC 1.3657

IN| 2 LAT IN| 2 LONG

-16.18 35.27

18.23 206.99

-17.O6 13.69

19.14 187.16

-|9.47 356.52

110.00 16 J4 1 4440.41 2_.03 176.64 154.I3 65.92 17 26

DIFFERENTIAL CORRECTZON5 MI0-COURSE EXECUTION ACCURACY

TDE -.2318 TRA -.2829 TC3 .6119 6AU .1903 SGT ?28.3 5GR 385.& SG3 255.4

ROE -.2791 RRA .0312 RC3 -.1896 FAU .07170 RRT -.0737 RRF .0782 RTF -.7023

rOE .8470 FRA -.7101 FC3-2.7935 OSP 2109 SG8 824.0 R23 -.0066 R13 .7028

BDE .3628 8RA .2846 BC3 .6406 FSP -720 5GI 729.J SG2 384.0 THA 176.91

3840.4 21.56 169.40

ORBIT DETERH|NATION ACCURACY
ST 300.6 SR 339.5 SS 485.8

CRT .9244 CRS .9734" C$T .8274
LSA 646.9 NSA 149.8 $$A 24.9

ELI 444.9 EL_ 87.5 ALF 48.76

LAUNCH DATE OEC 6 1965 FLIGHT TIME 84.00 ARRIVAL DATE FEB 28 J966

HELICK:ENTRIC CONIC

RL 147.39 LAL .00

RP J07.72 LAP 3.31
RE 60.133 GL 20.63

PLANETOCENTR_C CONIC

C3 21.644 VHL 4.674

LNCH ATMTH LNCH TIME
90.00 1 58 4

90.00 13 39 58

100.00 3 18 54
100.00 15 I 49

110.00 4 _5 59

110.00 16 JJ 13

OIFFERENTJAL CORRECTIONS

TOE -.2165 TRA -.2758 TC3 .6061 BAU .J859

ROE -.2703 RRA .0271 RC3 -.1942 FAU .O8019
FOE .9639 FRA -.8428 FC3-3.1781 8SP 2054

BOE .3327 BRA .2771 BC3 .6364 FSP -830

DISTANCE 232.477

LOL 73.67 VL 27.73J GAL -7.49 AZL 86.57 HCA J05.27 5MA 128.62 ECC .|9477 INC 3.4342 Vl 30.228
LOP 178.96 VP 37.846 GAP -6.25 AZP 90.91 TAL 214.51 TAP 319.79 RCA 103.57 APO |53.67 V2 35.181

GP -1.27 7AL 136.23 ZAP 29.63 ET$ 1.24 ZAE 149.87 ETE 339.95 ?AC 65.J5 ETC 162.67 CLP -29.6J

DLA oi.O9 RAL 29J.61 RAO 6567.9 VEL J1.968 PTH 2.13 VHP 4.9410PA -15.95 RAP 333.05 ECC 1.3595

L-I TIME IN| LAT IN| LONG IN| RT ASC IN| AZMTH IN| TIME PO CST TIN IN| 2 LAT IN| 2 LONG
2201.80 -19.26 40.67 J54.04 111.17 2 34 46 1601.B -J6.21 35.32

49J3,32 20.86 213.93 154.58 70.40 15 1 51 4313.3 18.00 206.42

194J.O5 -20.32 21.05 153.59 1J2.41 3 51 15 1341.0 -17.J0 13.73
4649,31 21,93 194.09 J54.16 69.16 16 |9 J8 4049.3 J8.90 186.61

173J,06 -23,15 3.74 152.23 |J5.86 4 54 50 1131.1 -19.48 556.53

4432,06 24.80 176.30 152.86 65,66 17 25 5 3832.1 2J.30 166.90
HID-COURSE EXECUTION ACCURACY OREIT 0ETERMINATION ACCURACY

SGT 715.B 5GR 379.3 5G3 290.3 ST 296,1 SR 331.6 $S 522.9

RRT -.0813 RRF .0891RTF -.6909 CRT .92_9 (RS .9705 CST .8220

$G8 910.| R23 -.0113 R13 .6916 LSA 668.3 NSA 154.1 55A 24.5

SGI 7J6.B SG2 377.6 TMA 176,59 EL| 436.3 EL2 85.0 ALF 48.49

1655



JPLTM 33-99 EARTH--VENUS TRAJECTORIES tVOL. 2. 1965-66)

LAUNCN OAT[ DEC 6 I969 FL|GHT TIME 86.00 ARRIVAL 0ATE NAR Z 1986

HEL|_ENTRJC CONIC

'RL 147.39 LAL .00

RP J0?.?S LAP 3.27

RC 62.133 GL 20.9J

PLAN[TO_ENTR;C CONIC

C3 21.626 VNL 4.640

LNC_ AZNTH LNCN TIME

gO.DO 1 53 39

90.O0 13 37 53

100.D0 3 14 33

100.00 14 3_ 3_

liD.DO 4 21 48
110.00 ]6 # 54

LOL 73.67 VL 27.806 GkL
LOP 1#2.2D VP 37.$92 GAP
GP -1.38 ZAL 136.64 ZAP

0ISTANCE 239.I48

-?.49 AZL 86.56 HCA IOS.§O SNA 129.14 ECC .|9134 IN¢ 3.4441 ¥| 30.Z26
"S.S? AZP 91.09 TAL 215.43 TAP 323.94 RCA 104.43 APO 163.85 vz 3_.171

33.37 ET$ 1.07 2AE 151.25 ETE 339.31 ZAC 64.69 ETC 162.52 CLP -33,34

OLA -.93 RAL 290.79 RAD 6567.9 VEL 11.954 PTN 2.13 VMP 4.626 OPA -16,23 RAP 332.59 ECC 1.3543

L-I TIME INJ LAT INJ LONG |NJ RT ASC ;NJ AZNTN INJ TIME PO CST TIN INJ 2 LAT INJ Z LONG

ZZO3.I5 -19.29 40.76 |53.D3 |1J.14 Z 30 22 1603.1 -16.25 35,41

4904.87 20.66 213.39 J53.48 TO.ZO 14 39 38 4304.9 17.78 ZD5.�O

1942.16 °20.34 21.12 :|52.58 I12.39 5 46 55 1342.2 o17,13 13.80

464J.10 21.73 193.56 I53.D6 68.95 16 IT 0 4041.| 18.67 J86.1D

1131.64 -23.17 3.78 151.22 115.87 4 50 40 1131.6 -I�.§O 356,56
4424.38 24.58 175.81 151.?5 65.46 IT _2 38 3824.4 El.D6 168.43

O]FFERENTIAL CC_RECTION8
TOE -.2166 TeA -.27J9 TC3 .3901 8AU .179Z

ROE -.2611RRA .023| RC3 -.1983 FAU .08980

roe J.0832 FRA -.9928 FC3-3161J9 BSP 1996

9DE .3392 8RA _Z729 8C3 .6226 ¥SP -959

LAUNCH OAT( OEC 8 1965

HELIOCENTRIC CONIC

RL 147,39 LAL .00 LOt. 73.67 VL 27.870 GAL
RP 107.78 LAP 3.21 LOP I85.44 VP 37.929 GAP

RC 64.180 GL ZJ.I7 GP -1.31 7AL /37,33 7AP

PLANETOCENTR]C CONIC
C3 21.Z49 VHL 4.6J0

LNCH AZMTH LNCH TIME
90.00 I 49 43

_O.00 13 36 18

iOO.O0 3 JO 42

JO0.O0 J4 68 O

i10.OO 4 IS ?

liD.DO I6 7 4

DZFF[RENTIAL C(_RECTIONS

TOE -.2043 TNA -.2749 TC3 .5372 BAU .1684

ROE -.63|2 RRA .0194 RC3 -.2026 FAU .J0033

rOE 1,24J0 _A-t.|*J'dd _(_-_+0_77 B$P i_60

8OE .3239 8RA .2756 B(3 .59_9 FSP -1098

MID-COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

SGT 695.8 SGR 372.4 SG3 329.7 ST 286.3 SR 322.6 5S 560.8

RRT -.0934 RRF .1035 RTF -.6721 CRT .9235 CRS ,9676 CST .8109

$G8 789.2 RZ3 -.0160 RJ3 .6731 LSA 689.1NSA 158.2 6SA 24.0

SG| 697.0 $G2 370.1 THA 176.01 £L1 423.1 ELI 63.7 ALF 48,69

FLIGHT TIME BB.O0 ARRIVAL DATE MAR 4 1966

DISTANCE 245.780
-7.4B AZL 86.35 HCA |11.74 SMA |29.59 EC( ,J8839 INC 3.4344 VI 30.228

°4.92 ATP 91,28 TAL 216.23 TAP 327.97 RCA 105.18 APO i54.0| V_ 35.160

37.54 ET$ .91 ZAE 152,94 ETE 358.33 ZAC 64.02 ETC 162,30 CLP -37.32

OLA -.77 RAL ZgO,JO RAO 6567.9 VEL I|.943 PTH Z.13 VHP 4.338 OPA -16.59 RAP 33J.9J ECC 1.3497

L-I TIME INJ LAT ]HI L(_iG INJ RT ASC INJ AZNTH |NJ TIN[ PO CST TIN INJ 2 LAT ]NJ Z LONG
2_4.93 -I9.35 40.87 152.16 11|.JO E 26 28 1604.9 -J6.29 33.51

4896,85 _0.48 2|2.87 152.54 70.00 14 57 54 4296.9 17.57 205.40

1943.10 -2i0.38 21.2t 151.72 |12.35 3 43 5 I343,7 -ZT.18 13.89

4633.32 2j,54 I93.06 132.1J 68.75 J6 J5 13 4033,3 18.46 185.67

1732.66 -23.20 3.84 150.36 115.84 4 47 O 1|32,7 -19.53 336.62

4417.12 24.37 I75.35 130.80 63.26 17 20 4I 3817.1 20.83 167.99
HID-COURSE EXECUTICN ACCURACY _BIT DETERMINATION ACCURACY

$GT 667.3 6GR 364.6 SG3 373.0 ST 274,5 SR 312.3 55 60J.6

RRT -,IOZ2 RR_ .II�_ RTF -,6378 CRT .9159 CR5 .9633 CST, .7934

_B 760.4 R25 -.0270 R13 .6_5 LSA 712.8 MSA 162.4 5SA 23.4

SGI 668.8 $G2 361.9 THA I75.48 ELI 407.J ELE 84.6 ALF 49.02

LAUNCH OAT[ 0[C 6 1965 FLIGHT TIME gO.DO ARRIVAL OAT[ MAR 6 1966

HELIOCENTRIC CONIC

RL 141.39 LAL .DO LOL 73.67 VL 2?.925 GkL

RP 101,61 LAP 3.J4 LOP 158.67 VP 37.959 GAP

RC 66.268 GL 21.4Z GP -l.65 2AL J37.72 ZAP

PLAN(TOt_ENTRZC CONIC

"C3 21.003 VNL 4.583

LNCH ATNTH LNCN T|N_

90.00 I 46 14

90.00 J3 35 13

]OO.OO 3 7 18

]OO.O0 14 56 50

|TO,D0 4 J4 53

110.00 16 5 44

01rr£RENTIAL CORRECTIONS

TDE -.1881 TRA -.2840 TC3 .5083 BAU .1541

ROE -.2405 RRA .0160 RC3 -.2066 FAU .11177
FOE 1.4048 FRA-J.328! FC3-4.6071 OSP 1671

BOE .30_4 8RA ,2845 BC3 .5486 rSP -1251

DISTANCE 252.402

-1.47 A2L 86.53 NCA |14.96 SNA 129.98 ECC .16588 INC 3,4651 Vl 30.228

-4.51AZP 91.46 TAL 216.91 TAP 531.87 RCA 105.82 APO 154.13 V2 35.149

41.37 ET$ .73 2A( 1_4.94 (TE 336.68 ZAC 63.11 [TC 162.00 (LP -41.54

OLA -,6! RAL _89.55 RA0"6567.9 VEL 11.932 PTH 2.12 VHP 4.017 0PA -11.06 RAP 330.96 ECC 1.3457

L-; TIN( INJ LAT ]NJ LONG INJ RT A$C ]NJ A2MTH |NJ TIN( PO CST TIN INJ Z LAT INJ 2 LONG

2207.15 -19.39 41.01 151.44 i11,05 2 25 1 1607.1 -16.35 33.65

4889.06 20.50 212.37 151.?3 69.82 14 56 42 4289.1 11.37 204.97

1945.68 -20.44 21.54 150.99 112.30 5 39 43 1345.T -IT.Z3 14.01

46Z5.76 21.35 192.58 1_1.30 68.57 16 13 56 4025.8 18.25 185.16

J734.10 -23,24 3.93 149.65 IJS.8O 4 43 47 1134.1 -19.58 356.71
4410.10 24.17 174.90 149.99 65,06 I7 19 14 3810.1 20,61 167.57

MID-COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURAC_

$GT 631.2 SGR 355.9 SG3 420.4 ST 258.6 SR 300.6 66 644.6

RRT -.1095 RRF .137_ RTF -.5830 CRT .�ODD CRS .9635 CST .7645
SG_ 724.7 RZ3 -.D449 RI5 .5860 LSA 738.0 NSA 166.5 5SA 22.7

551 633.0 SG2 352.8 THA J74.87 ELI 386.9 EL2 BT,Y ALF 49.79

LAUNCH DATE DEC 8J963 FLIGHT TIME 9_.OO ARRIVAL DATE MAR B J966

HELIOCENTRIC CONIC

RL 147.39 LAL .DO

RP 107.8_ LAP 3.06

RC 68,394 GL 21.65
PLAN_TO_ENTRIC CONIC

C3 20.781 VHL 4.559

LNCH AZNTH LNCH TJN_

90.00 ] _3 10
90.00 13 34 38

IOO.OO 3 4 18

IOO.O0 14 36 11
110.OO 4 12 5

110.00 16 4 54

OIFFERENTIAL CORRECTIONS

TOE -.J8_3 TRA -._98T TC3 .444_ BAU .1366

ROE -.2293 RRA .0128 RC5 -.2107 FAU .I2421

_D_ 1,5779 FRA-I.3J_ rC3-5.1748 BSP 1481

8D_ ,2828 8RA .2990 8C3 .4918 FSP -1426

DISTANCE 258.985

LOL 73.67 VL 27.969 GAL -7.45 AZL 86.52 HCA 118.19 SNA 1_0.29 ECC .18370 [NC 3.4764 Vl 30.228
LOP 191.90 vP 37.981 GAP -3.71 AZP 91.64 TAL 217.45 TAP 335,64 RCA i06.38 APO 154.23 v7 35.J38

GP -J.8O 7AL J38.00 ZAP 46.05 ETS .54 7AE 157.25 ETE 334,78 7AC 61.95 ETC 161.63 CLP -46.02

0LA -.44 RAL 289.07 RAO 6567.8 VEL 11.923 PTH 2.12 VHP 3.843 OPA -17.61 RAP 329.79 ECC 1.3420

L-I TIME INJ LAT INJ LONG ]NJ RT ASC INJ AZMTH |NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2209.B0 -19.45 41.1B J50.85 110.99 2 20 0 1608.8 -18.43 33.81
4881.30 Z0.11 211.88 I_I.08 69.64 14 55 59 428J.3 J7,16 Z04.45

1948.07 -20,50 21.49 150,4| 112.25 3 3_ 46 J348.J -J7,30 14.J6

46J8.26 21,18 J92,10 J50.63 68.38 J6 |3 9 4018.3 18.04 184.70

J735.93 "23._9 4.05 149,06 115.75 4 4J 1 1135.9 -J9.84 336.87

4403.16 25.97 174.46 149.32 84,87 17 IB J7 3805.2 20.39 167.J3
N_O-L"_JR_'_ EXECUTION ACCURAC_ ORBIT D£TERNZNA TION ACCURAC_

SGT 590.1SGR 346.7 $G3 471.8 8T 236.9 SR 288.3 $S 686.8

RRT -.1165 RRF .1606 RTF -,4990 CRT .8690 CR5 .9616 CST .7141

SGB 684,4 R23 -.073J R|3 .5D43 LSA ?62.7 NSA J69.8 SSA 22,0

SG1 _92,2 $G2 343.1 THA 174.10 ELI 361.2 EL2 93.6 ALr 51.41

1856



JPL TM 33-99 EARTH--VENUS TI_AJECTOJ_IES *VOL 2, 1965-665

LAUNCH 04TE DEC 6 1965 FLIGHT TIME 94.00 4RR]VkL 0ATE MAR IO J966

NEL]OCENTRKC CONIC

RL 147.39 LJL .DO

RP Z07.49 LAP Z.�B

RC 70.555 GL 21.87

PLANETOCENTR|C CONIC

C3 Z0.575 VHL 4.536

LNCH 47HTH LNCH TIN(

90.00 I 40 28
90.00 13 34 34

IO0.OO 3 I 42

100.00 14 56 Z

liD.DO 4 9 5_

fJO.00 16 4 34

0I$TANCE 2&5.537

LOL ?3.67 VL ZB.D05 GkL -7.43 ATL 96.51HCA JZJ.4Z SNA J30.55 ECC .|BIB4 INC 3.4884

LOP 195,13 VP 37.996 GJP -3.15 kFP 91.BZ TAL 217.87 TAP 339._9 RCA I06.BI APO 1_4.29

GP -I.97 74L 138.19 FAP 50.70 ET$ .38 Za[ 159.79 ETE 331.72 Z4C 60.56 ETC 16J.16

OLA -.IT RAL Z98.72 RA0 6567,B VII 1|,914 PTH' _.I2 VHP 5.635 DPA -19.25 RAP 329.32 ECC 1.3385

L-J TIM[ IN| LAT IN| LONG JNJ RT A$C |NJ AZNTH IN| TIN[ PO CST TIM IN| 2 L4T IN| 2 LONG

2212.gO -19,53 41.37 150.38 110.92 Z 17 21 1612.9 -16.SJ 34.00

4873.39 19.92 21J.37 150.gI 69.45 14 55 48 427j.4 16.95 203.96

I950.91 -20.37 21.67 149.94 !12.18 3 34 13 1550.9 -17.56 14.35

4610.61 20.97 191.62 150,08 68.20 16 12 53 4010.6 17,83 184.73

1738.19 -23.36 4.|9 148.61 115.70 4 38 37 1158.2 -19.71 356.95

439$,11 23.77 IT4.Ol 148.78 64,68 17 ;7 50 3796.1 20.16 166.73

ORBIT 0/T[RMINATION _CCUR4CV

ST 213.9 SR 214.6 SS 751,1

CRT ,8110 CR$ °9605 CST .6309

LSA 790.7 HSA 173.1 $SA 2I.£
ELI 332.3 EL2 103.4 kLr 53.64

oxrF£RCNTIAL CORR_CTXON$

TO[ -.13BB TRA -_3220 TC3 .3589 BAU .lISO

ROE -.2113 RRA .O0_J RC3 -.2145 FAU .13703
FOE 1.78dO FRA-I.7025 F(3-5.766| BSP 1J58

BOE .2579 BRA .3222 8C3 .4IB| FSP -1601

HIOoCOURSI[ EX£CUTION ACCURACY

SGT 349.7 $GR 336.7 863 "525.3

RRT -.I095 RRF .|830 RTF -.3649

SGB 644,T R23 -.J2_) R|3 .3135

5GI 53|.7 SG2 _33.5 THA 173.94

Vl 30.ZZ8

VZ 35.12|

CLP -50.75

LAUNCH DATE DEC 6 J985 FLIGHT TI_ 96.00 ARRIVAL DATE HAR 12 1966

HELIOCENTRIC CONIC

RL I47,39 LAL oDD

RP 107.92 LAP Z.88

RC 72.741 GL 22.09
PLANETOCENTRIC C(_lIC

C3 _0.376 VHL 4,5JA

LNCH _ZNTH LNCH TIN[

90.00 J 38 7

90,00 13 35 J

lO0.O0 2 59 25

IOO.OO 14 36 24
1|0.00 4 ? 33

1]O.OO J6 4 44

D[rFER[NTIAL CC_'R[CT]ON$

TOE -.IO5| TRA -.3517 TC3 .256J BAU .09IT

ROE -.2041RR4 .0012 RC3 -.2182 FAU .130IS

F0[ 1.9535 FRA-J.8934 FC3-6.3852 BSP 823
BOE .230J ERA .3318 8C3 .3365 FSP -1794

OI$TANCE 272.058
LOL 73.87 VL 28,033 G_L -7.39 AZL 86.50 HCA J24.64 SHA

LOP 198.33 VP 38.006 GAP -Z.60 AZP 91._9 T_L 2J8.I7 TAp

GP -2.J5 ZAL |38.27 ZAP 55.76 ET5 .09 Z_E 162.54 ETE

J30.73 ECC .18024 IN( 3.5OJ2 vj 30.228

342.81RCA 10?.19 kPO I54.32 v2 35.114

327._0 ZAC 58.95 (T( 160.59 CLP -55.73

OLk -.08 RAL 298.48 RAO 6567.8 VEL 11.906 PTH 2.JZ VHP 3.455 DPA -19,98 RkP 326.65 ECC 1,3353

L-I TII41_ INJ LAT ]NJ LONG INJ RT A$C INJ AZHTH ]NJ TIME PO C_T TIN INJ 2 LAT INJ 2 LONG
2216.48 "19.6| 4J.60 |50.03 1|0.84 2 15 3 1616.5 -16.6I 34.22

4865,19 19.73 210.85 150.07 69.27 14 56 7 4265,2 16.75 203.46

1934.2J -_.66 2|.88 149.00 IJ2,J0 3 31 59 1354.Z -17.48 14.55

4602.70 20.77 Igl.l| 149.83 68.00 16 J5 7 4002.7 17.60 183.75

1740,83 -23.44 4.35 I48.27 I15.62 4 36 36 1140.8 -19.80 55?.1J

438_,83 23.56 173.56 J48.3J 64.48 I7 I7 52 3788.8 19.93 166.30

HID-COURSE EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY

5GT 520.2 SGR 326.2 SG3 580.6 ST 189.2 SR ZGO.O SS 772.6

RRT -.0880 RRF .2J42 RTF -.169D DR1 .69_8 (25 .9592 CST .4809

8GB 614.0 223 -.liD3 RI3 .1799 LSA 8]8.0 NSk 175.5 55A 20.5

SGI 52J,5 SGZ 324.2 THA 174.84 ELI 299.1 EL2 |17.9 _LF 57.44

LAUNCH 047[ 0[( 6 1965 FLIGHT TZN£ 98.00 4RR[V4L O_T£ N4R 14 1966

NELiOCENTR[C CONIC DISTANCE 218.549

RL 147.39 L4L .00 LOL 75.67 VL 28.054 GAL -7.36 47L 86.48 HC4 127.86 $N4 J30.90 [(( .17887 Z_( 5._1_0

RP 107.96 L4P Z.77 LOP 201.59 VP 38.010 GkP -2.08 _ZP 92.16 T_L 216.55 T_P 346.21 R(_ ]07.49 _PO |54.52

RC 74.954 GL EZ.3Z GP -2,34 Z4k 158.27 Z4P 60.94 ITS 359.82 Z_( 165,56 EYE 320._9 7AC 57.14 ETC |59.91
PL4NE?OC[_T_IC CONZC

C5 20.185 VHL 4.495 OL_ .13 RAL 299.35 RA0 656T,8 VEL 11.998 PTH 2.11 VHP 3.503 DPA -19.76 RAP 3_4.73

Vl 3O.Z_#

v2 35.101

CLP -60.22

NI0-COURSE EXECUTION ACCURACY

TC3 .1307 BAU .0694 $GT 516.4 SGR 3J5.J $63 634.3

RC3 -.22J4 FAU .J6296 RRT -.0330 RRF .2440 RTF .0900

FC3-6.9901 8SP 426 SGB 606.7 223 -.2491RI3 -.0849
B(3 .257I FSP -I973 SGI 515.8 862 314,8 THA 178.07

ECC ].3322

LNCH ATNTH LNCH T]NE L-I TIME INJ LAT ]NJ LONG INJ RT ASC INJ AZNTH INJ TIN[ PO C$T TIN ]NJ 2 _AT INJ 2 LONG

90.DO J 3_ Z _220.59 *|9.71 4J.J_ 149,79 liD,75 _ J3 3 1620,_ -16.72 34.4/
90.00 13 36 O 4856.54 19.52 210,30 J49.73 69.07 14 56 56 4256.5 16.50 202.93

100,00 2 57 76 1959.O2 -2D.75 22.12 J49.36 112.Ol 5 30 4 1358.0 -17.59 14.76

lOO.OO 14 57 17 4594,33 20.56 J_0,59 J49o29 67,8J J_ I3 5J 3_94.4 17.37 195.25

110.00 4 5 49 1743.96 "23.53 4.55 146,03 113.54 4 34 53 I]44.0 -19.90 357.29

liD.DO 16 5 23 4381.17 25.33 173.08 147,96 64,28 17 18 24 378],2 19.68 165.84

0|FFERENTIAL CORRECTIONS ORBIT DET£RNINATION ACCUR4C _

TOE -.O66_ TRA -.3903 ST 171.9 $R 244.3 $S gJ4,_

ROE -.1915 RRA .0049 CRT ,4872 CRS °9598 CST .2547

FOE 2.1458 FRA-2.D675 LSA 849.0 N$A 177.7 SSA 19.7

BO[ .Z028 BRA .3903 _L! 264.5 EL2 138.6 ALF 65.20

L4UNCH 04TE DEC 6 1965 FLIGHT TIN£ 100.00 ARRIVAL 0ATE N_R 16 ]966

HEL|O¢ENTRI¢ CONZC

RL 147.39 LAL .DO

RP JO$.OO LAP 2.66

RC 77.J9| GL 22.54
PLAN(T_NTR|C _ONIC

C3 19.99_ VHL 4.471

LNCH AZNTH LN_H TIHE

90.00 ! 34 JZ

90.00 J3 37 30
100.D0 _ 55 43

100.00 14 58 40

_IO,OO 4 4 20

lID.DO J8 6 32

DIFFERENTIAL CORRECTIONS

TOE -.D221 TRA -,4359 TC3 -o0143 8AU ,0600

ROE -.1779 ERA .0031RC3 -,2239 FAU .17477

FOE Z.3282 FRA-Z.Z228 FC3-7.5684 BSP 324

BOE ,1792 BRA .4359 BC3 .2243 FSP -2143

DI$TANC[ 285,0J0

LOL ?3.67 VL 2_.068 GAL -7.3I AZL 86.47 HCA J31.08 $HA 131.01 ECC .]7769 ]NC 5.5302 VI 30.228

LOP 204.80 VP _.008 GAP -1.58 _ZP 9_.32 T_ZI_41 TAP 349.49 RCA i07._3 APO 154.29 V2 55.O89

GP -2,35 ZAL 138,17 ZAP 6_.31ET$ 339,52 ZAE 168.03 CT[ 309,40 ZAC 55.18 ETC J59.10 CLP -66.28

0LA .38 R_L 288.31RA0 6567.8 VEL ;I.8gO PTH 2,11 Wp 3,177 0PA -Z0.80 _AP 322.61 [CO 1.3290
L-I TIN[ INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIN[ PO ¢$T TIM INJ 2 LAT ]NJ 2 LONG

2225.28 -19.83 42.16 I49.65 II0.64 2 11 17 1625.3 -IG.B4 34.?6

4847.3J 19.29 209.72 14_.48 68.86 14 58 17 4247,3 16.25 202.37

J962.37 -L_.86 22.40 I49,22 111.9J 3 28 25 1362.4 -17.71 15,O2

4585,46 20.33 190.03 J49.04 67.60 1G 15 6 3_85.3 I?.Jl 182.71
J747,37 -23,64 4.78 J47.90 J13.44' 4 33 28 ||47._ -20,0J 357.5J

4373,02 23.09 172.57 147,71 64,06 17 19 25 3?73,0 J9.41 165.5G

MI0-COURSE [X[CUTION AC(URACY ORBIT 0£T_RNINA TION ACCURACY

5GT 359.3 $GR 30_,4563 684.# gT J?D.O 52 229.0 88 833.7

RRT .0399 RRF .2759 RTF .3593 CRT .1616 CRS .9587 CST -.1110

$GB 636.5 223 ._559 R!o3 .3636 LSA 881.5 _$A 179.5 SSA 18.B
5GJ 539.7 $GZ 303.0 THA J.75 ELI- 23J._":_LE J_5.2 _Lr 75.17
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL. 2, 1965-66

LAUNCH OAT| 0EC 6 1965 FLIGHT T|N[ |DZ.00 ARRIVAL CAT[ NAR 18 |966

0?STANCE 29].440

-?.25 A?L 86.45 HCA J34.29 SNA 131.06 [CC .J7668 INC 3.$465 Vl 50.ZZ8

-|.|0 ATP 97.48 TAL 2|8.36 TAP 352.65 RCA 107.9! APO J54.22 v2 55.O75

7J.79 ETS 359.20 ZA( JTO.J! ET[ 292.27 7AC 53.IZ [TC JSB.J7 CLP -71.77

HELIOCENTRIC CONIC

RL I47,)9 LAL .00 LOL 73.67 VL ?B.O?6 GAL

RP lob.04 LAP 2.54 LOP 208.0! VP 38.002 GAP

RC 79.446 GL 2?.78 GP -2.77 ?AL 137.99 ZAP

PLANETOCENTRIC CONIC

C_ 19.799 VHL 4.450 0LA .60 RAL 288.36 RAD 6567.8 VEL |J.882 PTH ?.|| VHP 3.0?8 0PA -?|.46 RAP 320.55 ECC 1,3258

LNCH ATNTH LNCH TZM[ L-E T/N[ IN| LAT /NJ LONG |NJ RT ASC IN| AZNTH IN| TIME PO CST TEN |NJ Z LAT IN| Z LONG

90.00 J 32 34 2?50.63 -19.95 4?.50 149,60 1|0.57 2 9 45 |630.6 -16.98 35.08

90.00 13 39 3| 483?.37 |9.05 209.09 149,32 68.64 15 O 9 4?37.4 15.98 Z01.76

lO0.O0 2 54 |2 1967.35 -20.99 27,7l |49.|7 |||.79 3 76 59 1367.3 -17.85 J5.53

I00.00 IS O 35 4575.89 ?0,08 |89.42 |48.88 67.38 |6 16 5J 3975.9 |6.84 IBZ,J}

IJ0.00 4 } 5 I751.73 -23.76 5.04 |47.87 I|5.33 4 3? 17 1151.7 -?0.J5 }57.76

IJ0.O0 J6 8 JI 4364.27 27.83 177.02 147.54 63.84 |7 20 56 3764.3 J9.I2 164.84

OIRFERENTJAL C_RECTION5 N_0-COURSE (XECUT/ON ACCURACY ORB/T _ETERNENATEON ACCURACY

T_E .O28_ TRA -.4873 TC3 -.|763 BAU .0758 5GT 647.9 5GR 79|.4 SG3 730.3 ST |9|.9 5R 211.3 55 886.7

ROE o11640 RRA .00J8 RC3 -.2256 rAU .J8533 RRT .E|?J RRF ,3105 RTF .5755 CRT -,1938 CRS .9586 CST -.4529

R0£ ?.4856 FRA-?.3537 FC3-8.1036 BSP 767 SGB 7|0.4 RE3 .7277 RJ3 .5824 LSA 9|3.7 NSA |80.4 SSA IB,O

B0E .J665 8RA .4873 8C3 .2863 FSP -7306 SG| 649.0 $GZ ?98.8 THA 3.79 EL| 727.5 EL? I78.7 ALF IZI.77

LAUNCH 0ATE OEC 6 J965 FLEGHT TENE |04.00 ARRIVAL DATE MAR ZO 1966

NELJO(ENTR]C CON/C

RL 147.39 LAL .00 LOL 73.67 VL 78.078 GAL

RP IO8.08 LAP ?,4J LOP 2JI.23 VP 37.99? GAP

RE 8J.719 GL 23.03 GP -3.0| 7AL |37.7? ?AP

PLANETOCENTRIC CONIC

C3 I9.604 VHL 4.4?8

LNCH AZNTH LNCH TIN|

90.00 E 3! 6

90.00 13 4? 6

IO0.O0 ? 52 51

JO0.O0 15 3 2

1|0.00 4 2 ?

110.00 E6 10 ?0

0EFFERENTEAL CC_RECT/ONS

TOE .O833 TRA .-.5446 TC3 -.3560 _AU ,EJ0_

RO£ -.J498 RRA .00J| RE3 -.2259 rAu .J9357

FOE 2.6234 _RA-_.44_E FC3-8.548J _$P |393

BOE .1714 era .5446 _C3 .42J7 FSP -2433

0ISTANCE 297.841

-7,19 AZL 86.43 HCA 137.50 SNA 15J.08 ECC .17581 ]NC 3.5654 vl }0.2Z8

-.64 AZP 97.63 TAL ZJ8._1 TAP 355,7| RCA 108,04 APO 154.|3 v? 35.063

77.33 ETS 358.84 ?AE 270.95 [TE _68.61 7AC 5].O3 [TC |57.13 CLP -77.}1

OLA .87 RAL ?88.49 RAO 6567.8 VEL |I.874 PTH 2.lJ VHP 3.005 OPA -22.32 RAP 318.00 ECC J.3276

L-J T/ME ENJ LAT /NJ LONG ENJ RT ASC /NJ AZNTH ZNJ T/HE PO CST TEN ENJ 2 LAT rNJ ? LONG

2836.75 -20.|0 4?.89 249,65 JJ0.38 ? 8 23 |636.7 -J7.15 }5,46

4826.57 |8.78 ?08.4? 149.74 68.4| 15 _ 3? 4276.6 J5,68 ?OJ.IJ

|973.04 -2|.|3 ?_.07 J49.22 11J;65 3 25 44 1375.0 -J8.0J 15.67

4565,50 J9,80 J68.77 248.80 67.14 16 19 7 3965.5 J6.54 I81.50

1756.5| -23,90 5.34 147.93 I|5.20 4 31 |8 ||56.5 -20,30 }58.04

4354.79 ?E,54 J7|,43 |47,45 63.59 |7 72 55 3754.8 18.8J J64._9

N/O-COURSE EXECUTION ACCURACY ORB/T OETERNINAT|ON ACCURACY

$6T 779.6 5GR ?78.6 SG5 767.0 ST ?37.5 SR |94.0 SS 916.9

RRT .|898 RRF .3445 RTF .7J95 CRT -.454E CRS .9593 CST -.6775

568 8_7.9 R?3 .1923 R13 .7250 LSA 949.6 NS4 181.? 554 17.O

SGE 78J.8 562 ?72.8 THA 4.42 ELl 264.5 EL? 155.Z ALF 147.09

LAUNCH CAT[ 0[C 6 1965 fLIGHT TIN£ 106.00 ARR|VAL 0ATE NAR 22 1966

HEL|OCENTRIC CONZC

RL ]47.39 LAL .00 LOL 73.67 VL ?8.076 GAL

RP |06.|Z L4P 2.27 LOP 214.44 VP 37,978 GAP

RC 64.008 GL Z3,30 GP -3,76 _4L |_7.36 7AP

PLAN_TOCENTRIC CONIC

C} J9,407 VHL 4.40_

LNCH ATNTH LNCH TIME

90.00 I 29 45

90.O0 13 4_ 13

JO0.O0 2 51 38

lO0.O0 15 6 1

]iO.O0 4 1 8

II0.00 |6 15 0

c]FrER£NT/AL C_RECTrON5

TOE .142l TR4 -.8052 TC3 -.5485 eAU .J_3_

RD( -.1357 RRA .0007 RC3 -.2253 FAU .|9974

R0E 2.719] FRA-2.4975 FC3-8.9|O5 8SP ?047

B_E .1965 0R4 .6052 BC3 ,5928 FSP -2_46

01STANCE 304.813

-7.12 AZL 86.41NCA |40.7l SMA 131.06 (CO .17507 _NC 5,5864 vl 30.ZZ8

-.20 ATP 92.78 TAL 2|7.95 TAP 558.67 RCA I08.12 APO I_4.01 V2 35,050

82.86 ET5 ]58.46 7kE ]70.]0 ETE _44.7| ZAC 48,96 (TC 155.97 CLP -8Z.84

0LA |.|8 RAL 288.71 RAO 6567,8 VEL I|.865 PTH 2.J0 VHP 2.956 0PA -23.17 RAP 3_5,65 (CO J,]J94

L-| T|N( IN| LAT IN| LONG |NJ R7 A$C ENJ ATNTH ENJ TIME PO CST TEN IN| 2 LAT IN| Z LONG

2243.71 -?0.26 45.35 |49.78 J|0.21 2 7 8 1643.7 -17.33 35.89

48|4.80 |8.48 207.68 J49.24 68.!6 15 5 28 4214.8 J5.}6 _OO.40

1979,57 -21,30 23.49 |49.36 ]l|.49 3 24 37 1379,6 -]8.I9 16.O7

4554,|7 J9,50 188.07 |48.79 66.89 16 21 55 3954.2 J6,_1 |80.83

1762.03 -24,06 5.69 148,07 |15.05 4 30 30 1162,O -20.48 358.}7

4344,48 22,23 170.80 147.44 63.34 17 25 ?4 3744.5 |8.47 163.68

MZ0-COUR$_ EXECUTION ACCURACY ORBIT _ETERN|NATEON ACCURAC _

$GT 947.0 5GR _65.6 SG3 795.| ST 300.3 SR 176.5 55 938,9

RRT .7500 RRF .3811 RTF .8079 CRT -,6|45 CRS .9598 CST -.8038

SG_ 978.7 R25 ,1683 R|3 .8115 LSA 984.8 NSA 18J.O SSA J6.!

SGI 944,5 562 256,5 THA 4°35 ELI 323.4 EL? JZ9.Z ALF J56.O7

LAUNCH CAT? DEC 6 1965 FLIGHT TENE 108.00 ARRIVAL CATE N4R 24 1966

HELZOCENTR[C CC)NIC

RL 147.39 LAL .00 LOL 73.67 VL _8.068 GAL

RP 108,16 LAP 2.J3 LOP 217.64 VP 37.960 GAP

RC _6.309 GL 23.60 GP -3.53 ?AL |36.92 ZAP

PLANETOCENTRIC CONIC

C3 19.207 VHL 4'_83

LNCH A_NTH LNCH 7?ME

90,00 1 28 26

90.00 13 48 55

1OO.00 2 50 29

!00.00 J5 9 34

)I0.00 4 0 21

110.00 16 J6 11

DIFFERENTIAL CORRECT|ONS

TOE .2038 TRA -.6683 7C3 -.7507 BAU .20|1

RO£ -.1212 RRA .OOJO RC3 -.2232 FAU .2027J

roe ?.7908 FRA-2.4987 FC3-9,|373 BSP 2738

80E .2370 8RA .6683 0C5 .78_2 _sP -2602

D/STANCE 3J0.557

-7.04 AZL 86.39 HCA 143.92 SNA 13J,0! ECC ,17443 INC 3.6105 vl 30.??_

._5 AZP 92.92 TAL 217.60 TAP 1.52 RCA J08.16 APO J53.86 V? 35.036

88.29 ETS 358.05 ?AE 167.92 ETE 227.21 7AC 47.0J ETC ]54,73 CLP -86.29

DL_ E.57 RAL 789.0! RAO 6567.8 V£L ||.857 PTH ?.t0 VHP 2.93J OPA -23.98 RAP 3|5.36 ECC |.3161

L-/ T|NE _NJ LAT _NJ LONG /NJ RT A5C /NJ A?MTH /NJ TEME PO CST TEN |NJ Z LAT IN| ? LONG

225J,74 -20.45 4_.85 J50.00 ||0.02 2 5 58 1651.7 -17.54 36.3_

480|.86 18.|5 ?06.87 J49.5| 67.89 15 8 57 4201.9 J4.99 _99.62

1987.09 -21,48 23.97 J49.58 1]|.30 5 23 36 _387.1 -J8.40 J6.53

4541.74 J9.17 J87.30 J48.86 66.6J J6 25 J5 }94J.7 J5,84 180.O8

J768.47 -24.24 6.|0 J48.]J |J4,87 4 29 49 |168.4 -20.68 358.76

4333.17 2|.88 |70.J0 147.50 63,06 J7 28 25 3733.? 18.09 |63.0?

N]_-_C_JR_E EXeCUTiON _CCURACY C)R_ET 0_TERNINATJON ACCURACY

$GT 1|_6.0 SGR 25|.7 563 8|J.| ST }74,2 5R J58.6 SS 958.6

RRT ,30J_ RRF ,4|64 RTF .8606 CRT -.7108 CRS .9614 CST -.8705

$G_ J153.8 R23 .|520 R|3 .8630 LSA J025.3 NSA 180.9 5SA IS.0

561 ||28.6 $G2 ?39.5 THA 4.03 ELI 392.2 EL2 J06.4 ALF J6J.d6

1658



JPL TM 33.99 EARTH--VENUS TRAJECTORIES (VOL 2. 1965-66b

LAUNCH DATE DEC 6 |965

HELIOCENTRIC CONIC

RL 147.39 LAL .00

Rp ]08.Z0 LAP 1,97

RC 88.6?3 GL 13,97

PLANETOCENTR|C CONIC

C3 19.003 VNL 4.359

LNCH A?MTH LNCH TIME

90.00 ] 77 7

90.00 ]3 53 ]3

100.00 Z 49 ZO

I00.00 J3 ]3 41

110.00 3 59 37

110.00 J6 I9 36

FLIGHT TIME |IO.O0 ARRIVAL DATE MAR 26 1966

LOL 73.67 VL 18.057 GAL

LOP 220.83 VP 37.939 GAP

GP -3.93 ?AL I36.39 ZAP

DISTANCE 3J6.672

-6.95 A?L 66.36 HCA |47.13 SMA ]30.91 ECC .J7389 JNC 3.6365 vJ 30,??B

• 63 AZP 93.06 TAL 217.16 TAP 4,29 RCA JOB.J6 APO 153.69 v2 3'5.0?3

93.58 ETS 357.60 ?AE 165.06 ETE ?16.03 ?AC 45.22 ETC 133.42 CLP -93.58

OLA 1,90 RAL ?89,39 RAD 6367,8 VEL 11.848 PTH Z,10 VHP 2,9Z7 DPA -24,76 RAP 31I.ZJ ECC J.3128

L-I TZME INJ LAT INJ LONG ]NJ RT A$C INJ AZMTH |NJ TIME PO CST TIM INJ ? LATINJ ? LONG

7261.04 -20.67 44,45 150,30 IOg.BO 2 4 48 1661.0 -17.78 36.96

4787.39 I7.78 203.99 149.45 67.60 13 13 2 4|87.6 14.39 198,77

1993.8Z -21.70 Z4,f13 149.89 J|I.08 3 22 36 1393.8 -]8.64 17.07

4328.04 18.80 186.45 148.99 66.32 16 29 10 3978.0 15.43 179.27

I773.88 -24.43 6.37 I48.63 1J4.67 4 Z9 J2 1]75.9 -?0.92 359.2!

4}20.73 2J.50 169:35 147.62 62.76 17 31 56 3720.7 |7.67 167.30

DIFFERENTIAL CORRECTIONS

TOE .7670 TRA -.7318 TC3 -.9389 BAU .2fl00

ROE -.I067 RRA .00|3 RC3 ".Z203 FAU .20343

FDE Z.9176 FRA-2.4664 FC3-9.2666 BSP 3447

BOE .7876 BRA .7318 BE3 .9839 FSP -264I

LAUNCH DATE DEC 6 J963

HELIOCENTRIC CONIC

RL ]47.39 LAL .00

Rp 108.24 LAP !.82

RE 90.946 GL ?4.28

PLANETOCENTRIC CONIC

C3 ]8.805 VHL 4.336

LNCH AZMTM LNCH TIME

90.00 ] 25 42

90.00 J3 38 J4

]00.00 2 48 8

100.00 J3 18 30

110.00 3 58 32

110.00 ]6 Z4 13

OXFFERENTJAL CORRECTIONS

TOE .33|6 TRA -.7946 TC3-I.1699 BAU" .2991

RDE -.09]8 RRA .002_ RC3 -.2|70 FAU .20JJ6

FOE Z.8Z39 FRA-2.3880 FC3-9.26J2 BSP 4162

BOE .344J BRA .7946 BC3 1,1899 FSP -2628

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINAT]ON ACCURACY

SGT 1322.2 SGR 238.0 SG3 BJ7.4 ST 433.1 SR 140.4 55 970,1

RRT .3484 RRF .4363 RTF .6934 CRT -.7708 CRS .9629 CST -.9086

SGB I343.4 R23 .1430 R13 .8930 LS4 |063.3 NSA ]80.0 SSA 14.0

SGI 1324,9 SG2 222.6 THA 3.69 ELI 468.3 EL2 66.9 ALF J66.]4

FLIGHT TIME 1J2.00

DISTANCE 3238162

LOL 73.¢7 VL 28.04I GAL -6.83 AZL 86.33 HCA J50.33 SMA 130.8I ECC .|7343 ]Nc 3.67|9

LOP 224.03 VP 37.916 GAP 1,03 AZP 93.19 TAL 216.63 TAP 6.96 RCA J08.13 APO 133.30

GP -4.18 ZAL ]35,78 ZAP 98,63 ETS 357.12 ZA£ |61.94 ETE 208,99 ZAC 43.66 ETC 152.07

OLA 2,53 RAL 289.64 RA0 6567.8 VEL I].840 PTH 2,10 VHP 2.942 0PA -23.32 RAP 309.27

L-I TIME IN] LAT IN] LONG IN] RT A$C INJ AZMTH IN] TIME

2271.9I -20.92 43.15 150.70 109.33 2 3 34

4771.71 I7.37 203.01 149.63 67.18 13 17 46

2006,04 -21.9fi 23.19 130.29 110.82 3 ZJ 34

4312.82 18.39 185.31 J49.I9 66.00 ]6 33 43

1784.66 -Z4.70 7.J3 149.04 I14,42 4 28 36

4306.97 21.06 168.3I J47,82 62.43 ]7 36 ?

NIC-COURSE EXECUTION ACCURAC_

SGT |525.0 SGR 223,9 SG3 812.4

RRT .3946 RRF .4987 RTF .9J38

5GB 1341.3 R23 .I43I RI3 .9130

SGJ 1327.6 SGZ 203.4 THA 3.38

ARRIVAL DATE MAR 28 ]966

VJ 30.?28

V? 33.010

CLP -98.68

ECC ].3093

PO CST TIM IN] 2 LAT IN] ? LONG

1671.9 -]8,O6 37.63

4|7J,7 |4,]4 197.82

1406.0 -]8,92 J7.70

3912,8 14.98 178.37

JIB4,7 -71.20 339.74

3707,0 |7,2] J61.3J

ORBIT DETERMINATION ACCUR4CV

ST 540.6 SR 121.4 SS 980,3

CRT -,8112 CRS .9652 CST -.9308

LSA 1J11.6 NSA 179.3 S54 J2.8

ELI 349,7 EL? 69.8 aLF 169.50

LAUNCN 04T£ 0EC 6 1965

HELIOCENTRIC CONIC

RL 147.39 L4L .00

RP 108.79 LAP J.65

RC 93.279 GL 24.69

PL4NETOCENTRIC CON|C

C3 18.610 VML 4.3|4

LNCH AZMTH LNCH TIN?

90.00 ] ?4 6

90.00 J4 3 39

100.00 2 46 43

IO0.O0 ]3 24 0

]I0.00 3 38 ]

I]0.00 J6 29 ]4

FLIGHT TIN? ]14.00 ARRIVAL DATE N&R 30 1966

DISTANCE 329.424

LOL 73.67 VL 26,022 GAL -6,73 AZL 86.29 MCA 153.53 SM4 130.68 ECC .17305 INC 3.7174 Vl 30,728

LOP ?27.?3 VP 37.890 GAP ].4] ATP 93.32 TAL 216.07 TAP 9,56 RCA 108.06 APO J53.79 V? 34.996

GP -4.59 ?AL 135.07 7AP 103.48 ETS 336.58 ?AE 138.79 ETE 704.41 ?AC 42.37 ETC 130,69 CLP-103.53

DLA 2.82 RAL Z90.36 RAO 6567.8 VEL 11.832 PTM 2.J0 VHP 2.973 DPA -26,26 RAP 307.38 ECC 1.3063

L-I TIME |NJ LAT IN] LONG IN] RT ASC IN] AZNTH IN] TIME PO CST TIN IN] ? LAT IN] ? LONG

2?84,80 -21,2] 45.98 131.18 109.2I 2 2 11 ]684.8 -18.39 38,44

4753.94 16,90 203,92 149.92 66.94 ]5 Z3 12 4J53.9 13.63 196.76

2018.19 °22.24 23.97 150,78 110.3I 3 20 24 ]418.2 -19,75 18,45

4493,79 17.90 184,47 149.46 63.65 16 38 36 3893.8 14.47 177.36

J793.I4 -24.99 7.80 149.33 114.|2 4 27 36 |195.1 -21.52 .37

4291.39 20.38 167.38 148.07 62,08 ]7 40 43 3691.6 16.68 160.67

CiFFERENTIAL CORRECTIONS NIO-CO(JRSE EXECUTION ACCURACY C_BIT DETERMINATION ACCURACY

TDE .3977 TRA -.855| TC3-|.3798 BAU .3474 SGT J728,7 SGR 2JI,0 SG3 799.6 ST 629.2 SR 10].7 SS 984.5

RDE -.0764 RRA .0028 RC3 -.2144 FAU .J9712 RRT ,4452 RRF .5503 RTF .9273 CRT -,8399 CRS .9670 CST -.94fl?

FOE 2.7967 FRA-2.2862 FC3-9.JTOI BSP 4872 SGB 174J.5 R23 ,J48! RJ3 .9287 LSA li39.2 NSA 178.1 SSA 1J.6

90E .4043 BRA .855! 8C3 ].3963 FSP -2603 SGJ !731.3 5GE J88.7 THA 3.J3 ELI 635.i EL? 54.7 ALF 172.71

LAUNCH DATE DEC 6 1963 FLIGHT TIME 116.00 ARRIVAL CATE APR I J966

HELICK;ENTR]C CONIC

RL 147.39 LAL .00

RP ]08.33 LAP 1.49

RC 93.621 GL 23.|7

=LANETOCENTRIC CONIC

C3 J8,427 VHL 4.293

LNCH AZMTH LNCM TIME

90.00 J 22 8

90,00 ]4 J0 35

]00.00 Z 43 4

100.00 ]3 30 21

110.O0 3 36 37

110.OO 16 34 57

DIFFERENTIAL C_RRECTIONS --

TOE .4643 TRA -.9326 TC3-!.5934 gAU .394I

ROE -.0600 RRA .003J RC3 -.2129 FAU .|9090

FDE 2.76|3 FRA-2.1332 FC3-8.9683 BSP 536l

BDE .468] BRA .9126 BE3 ].3996 FSP -2334

0ISTANCE 333.662

LOL 73.67 VL 18.000 GAL -6.63 AZL 86.24 HCA 136.73 SMA 130,32 £CC .17274 INC 3,763? Vl 30.Z28

LOP 230.44 VP 37.86J GAP 1.77 AZP 93,46 TAL 2!5.34 TAP 12.07 RCA !07.97 APO 133.O6 V2 34,983

GP -5.09 ?AL 134.26 TAP !08.04 ETS 353,96 ZAE 135.72 ETE 201.40 ZAC 4].38 ETC ]49,30 CLP°]08.11

OLA 3.39 RAL _90.94 RAO 6367.7 VEL 1J.814 PTH 2.09 VHP 3.02! OPA -77.03 RAP 306.|8 ?CO 1.3033

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTM INJ TIME PO CST TIM INJ ? LAT]NJ 2 LONG

2300.38 -21.33 " 46.99 J51.76 !08.82 2 0 28 ]700.4 -JB.79 39.41

4733,74 16,36 202.68 !30.26 66.36 ]3 29 ?9 4]33.7 ]3.03 195.37

Z032.89 -22.39 26.93 13Jo37 110.17 3 ]8 37 ]432.9 -J9.64 ]9.37

4476.43 J7.33 J83.30 !49.80 63.27 !6 44 37 3876.5 J3.88 176.13

]807,91 -23.33 8,63 150,J5 |13,74 4 27 3 J207.9 -21.97 ].J5

4274.20 20.02 !66,34 148.39 6_.70 17 46 11 3674.2 J6.09 159.63

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

5GT 1930.Z 5GR 199.6 SG3 778.4 5T 720.9 5R 90,3 55 989.T

RRT .3038 RRF .6!!9 RTF .9361 CRT -.86J3 CR5 .9688 CST -,9345

SGB 1940.3 R23 .138! RJ3 .9368 LSA J2J4.1 MS4 177.4 SS4 I0,?

SG! 1932,8 SG2 ]72,2 THA 3.0J ELI 724,2 EL? 40,6 ALF 174.50

!639



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 2. 1965-66)

LAUNCH DATE DEC 6 196§ FLIGHT TINE 118.00 ARRIVAL CATE APR 3 1966

H[LIOCENTRIC CONIC 01STANCE 341.875

RL 147.39 LAL ,00 LOL 73,67 VL 2?,976 GAL -6.51 AZL 66.17 HCA 159.93 SMA 130.34 ECC .172A9 ZNC 3.8Z90 Vl 30.228

RP 108.37 LAP 1,31 LOP 233.63 VP 37,831 GAP 2.12 A?P 93.60 TAL 214,59 TAP 14.52 RCA 107.66 APO 152.82 V2 34.970
RC 97.969 GL 25.74 GP -5,74 ZAL 133.54 ZAP 112.29 ETS 355.21 ?AE 152.77 ETE 199,48 ZAC 40.73 ETC I47.86 CLP-II?.41

PLANE TOCENTR IC CONIC

C3 I8.168 VNL 4.174 0LA 4.08 RAL 291.58 RA0 6567.7 VEL 11.817 PTH 2.09 VHP 3.06| DPA -27.80 RAP 305.10 [CC 1.300?

LNCH AZMTH LNCN TINE L-I TIME INJ LAT |NJ LONG INJ RT ASC INJ A?NTH INJ TIME
90.00 1 19 34 2319.71 -21.97 48,25 152.46 108.32 I 58 14

90.00 IA IB 17 4710.35 15.72 201.26 150.67 66.14 15 36 47

100,00 2 42 A9 2051.17 -23.01 28.12 152.08 I09.63 3 17 0

100.00 15 37 42 445A,12 16.?l 181.95 150.20 64.95 16 51 57

110.00 3 55 2? 1823.86 -23.78 9.67 150.88 113.27 4 25 51

110.O0 16 41 34 4254,22 19.37 165.35 148.78 61.27 17 52 28

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

T0£ .5334 TRA -.9669 TC3-J.TBA2 BAU .4389 SGT 2127.5 SGR 192.4 SG3 752.5

R0[ -.0422 RRA ,0026 RE3 -.2151FAU .18365 RRT .5753 RRF .688J RTF .9422

FOE 2.7104 FRA-2.0116 FC3"8.7029 B_P 6236 SGB 2136.1 R23 .1750 RI3 ,9429

80E .5351 8RA .9669 8C3 1,7971 FSP -2462 SGJ 2130.4 SG2 157.l THA 2.99

LAUNCH 0ATE 0EC 6 J965

HELIOCENTRIC CONIC

RL 147.39 LAL .00

RP 109,4! LAP 1.14
RC IOO.323 GL 26.46

PLANE TOCENTRIC CONIC

C3 IB.ISZ VHL 4.261

LNCH AZNTH LNCH TIN?

90.00 I I5 59
gO,DO 14 27 23

I00.00 2 39 38

1OO,OO 45 A6 25

110,00 3 53 12

110,O0 16 49 21

OIFFKRENTIAL CORRECTIONS

TOE .6074 TRA-].OIT8

ROE -.0216 RRA .00|1

FOE 2.6665 rRA-I.8552
BDE ,6077 BRA 1.0178

TC3-1.9714 BAU .4815

RC3 -.2227 FAU .17505

rC3-9.3484 BSP 6885

BC3 1.98A0 FSP -2363

PO CST TIN INJ 2 LAT INJ 2 LONG

1719.7 -19.27 40.63

4110,4 12.36 194.19
145i.2 -20.12 20.51

3854,1 13.19 174.93

1223.9 -22.41 Z.J3

3654.2 15.39 J59,50

ORBIT _ETERHINATZON ACCURACY

ST 815.7 SR 56.8 SS 992.8

cRT -.8757 cR$ ,9677 C$T -.9613

LSA 1274,0 NSA 176.1 SSA B,B

ELI 817,2 EL2 77.4 ALF I76.5J

FLIGHT TIME 120.00 ARRIVAL CATE APR 5 1966

DISTANCE 348.065

LOL 73.67 VL 27.948 GAL -6.38 AZL 86.08 HEA 163.12 SNA

LOP 236.82 VP 37.799 GAP 2.46 AZP 93.75 TAL 213.77 TAP

GP -6.63 ?AL 132.28 ZAP 116.24 ETS 354,25 ZAE 149.96 ETE

0LA 4.92 RAL 292.27 RAO 6567.7 VEL 11.81_ PTH 2.09 VHP 3.154 OPA -28,91 RAP 304.37 ECC |.2987

L-I TIME 7NJ LAT INJ LONG INJ RT ASC INJ A?MTH INJ TIME PO CST TIM INJ Z LAT INJ 2 LONG

2344.62 -22.50 49.89 153,31 107.66 1 55 3 1744.6 -19.87 42.20

4682.46 14.94 199.56 151.16 65,66 15 A5 26 4082,5 11.53 192.56

2074.76 -23.54 29.67 152,93 108.98 3 IA 13 |474.6 -20.7Y 22,00
4427.53 15.94 180.35 150,68 64.37 17 0 12 3827,5 12.36 173,39

1844.57 -26.33 11.02 1_1.76 I12.63 4 23 59 1244.6 -23.03 3.42

4_30.50 16.59 163.96 149.24 60.78 17 59 51 3630.5 14.55 157.17

MZ0-COURS_ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

5GT 2318.7 SGR 192.0 SG3 721.5 ST 916.2 SR ?9.6 S5 IOOO.O

RRT .65BARRF .7TAg RTF .9461 CRT -.8708 CRS .9505 CST -.9663
SGB 2326.6 R23 .1987 R13 ,9468 LSA 1345.2 MSA 175.6 5SA 7.4

SGI 2322.2 SG2 144.3 THA 3.13 ELl 916.6 EL2 14.5 ALF I78.39

130.1A ECC .17231 INC 3,9187 vl 30.228

16,89 RCA IO7.72 APO 152.57 V? 34.957

!90.45 ZAC 40.47 ETC 146.38 CLP-116.43

LAUNCH C47£ 0EC 6 1965

HELIOCENTRIC CONIC

RL 147.39 LAL .00

RP 108.44 LAP .96

RC 102.682 GL 27.41

PLAN[TOC[NTRIC CONIC

C3 18.118 VHL 4,257

LNCH ATNTH LNCH TIME

90.00 I 10 35

90.00 14 38 36

100.00 2 34 47

100.00 15 57 3

110.00 3 49 3A

110.00 16 58 48

FLIGHT TIME 122,60 ARRIVAL 0ATE APR 7 1966

DISTANCE 354,232

LOL 73.67 VL 27.918 GAL -6.24 A?L 85.9_ HCA 166,31 SMA

LOP 240.01 VP 37.765 GAP 2.79 AZP 93.93 TAL 212.89 TAP

GP -7.91 ?AL 131.04 ?AP 119,87 ETS 352.92 7AE 147,23 £T£

129.93 £CC .17220 INC 4.0485 vl 30.??6

19.21 RCA 107.56 APO 152.31 v2 34.945

196.29 ZAC 46.68 ETC 144.66 CLP-120.18

OLA 6.02 RAL 293.00 RA0 6567,7 VEL 11.811PTH 2.09 VHP

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTM INJ TIME

2378.57 -23.18 52.15 154.35 106.73 I 50 14

4647.63 13.95 197.50 151.74 65,11 15 56 4

2107.0! -24.24 31.61 153.99 100.05 3 9 $4

4394,42 14.93 178.39 151.25 63.81 17 I0 20

1872.99 -27.06 12.91 152.86 111.73 4 20 47

4201.20 17.60 162.26 149,78 60,21 18 8 49

oIrrERENTIAL CORRECTIONS

7OE .6900 TRA-I.0668 TC3-2.1417 BAU .5220

R0[ .O055 RRA -.0026 RE3 -,2412 FAU ,16596
FOE 2.6264 FRA-I.7043 FC3-7,9302 BSP 7521

BOE ,6900 BRA 1.0669 BE3 2.1552 FSP -2265

LAUNCH OATE DEC 6 1965

MI0-COURSE EXECUTION ACCURACY
SGT 2504.4 SGR 205.4 SG3 687,9

RRT .7461RRF .6626 RTF ,9490

SGB 2512.8 R23 .2290 RI3 .9498

SG1 2509.1 SG2 136.5 THA 3.51

3.239 0PA -30.27 RAP 504.02 ECC 1.2982

PO CST TIM INJ 2 LIT INJ 2 LONG

1778.6 -70.67 44.37

4047.6 I0.49 190.54

1507.0 -21.54 24,05

3794,4 11.31 171.49

1273.0 -23.87 5,20

3601.2 13.51 135.54

ORBIT CETERMINATION ACCURACY
ST 1026.3 SR 7.8 5S I009.8

CRT .6419 CRS -.6580 CST -.9707

LSA 1429,2 NSA I74,3 SSA 5.9

ELI 1026.3 EL2 6,0 ALF .28

FLIGHT TIN[ 124.00 ARRIVAL 0ATE APR 9 1966

HELIOCENTRIC CONIC

RL 147.39 LAL .00 LO_ 73.67 VL 27.887 GAL
RP 108.46 LAP ,77 LOP 243.20 VP 37.730 GAP

DISTANCE 360.377

-6,09 AZL 85.74 MCA 169.50 SMA 129.71 £CC .|7214 INC 4,2554 Vl 30.??8
3.11 A2P 94.18 TAL 211.96 TAP 21.46 RCA 107.38 APO 152.04 vE 3A.932

RC 105,043 GL 28.79 GP

PLANETOCENTRIC CONIC

C3 18.254 VHL 4.272 0LA
LNCH AZMTH LNCH TIME L-I Y|M[ INJ LAT INJ LONG INJ RT ASC INJ AZHTH INJ TIME

90.00 1 I 42 2429,11 -24.13 55.54 155,74 105.29 I 42 11

90.00 14 53 23 4600.5? 12.59 194.72 152.47 64.42 16 10 3

100.00 2 26 40 2155.05 -25.21 35.05 155.40 106.62 3 2 35

100.00 16 11 5 4349.86 13.60 175.77 151.96 63.12 17 23 35

110.00 3 43 12 I915.55 -28,10 15,7e 154.32 110.32 4 15 8

IJ0.00 J7 11 3 4162.J3 16.27 160.02 150.45 59.51 18 20 25

OIFFERENTIAL CORRECTIONS MIO-COUR$£ EXECUTION ACCURACY

TOE .7923 TRA-I.I166 TC3-2.2798 BAU .5605 $GT 2664,3 $GR 243.3 SG3 649,5

RDE .0393 RRA -.0096 RC3 -.2779 FAU .15560 RRT .8220 RRF ,9323 RTF .9508

FOE 2.6J99 FRA-J.5510 FC3-7.3797 BSP 8133 $GB 2695.3 R23 .26J0 Rl3 .9518
BOE .?933 BRA J.|166 BC3 2.2967 FSP -2142 SGI 2691.B SG2 138.2 THA 4.27

-9,97 ?AL J29.53 TAP 123.10 ETS 350,89 ?AE IA4,45 ETE J99.21 ZAC 41.5P ETC 142.A3 CLP-I?3,67

7.55 RAL 293.74 RAO 6567,? VEL II,917 PTH 2,09 VHP 3.341 0PA -32.35 RAP 304.12 £CC 1,3004
PO CST TIM INJ 2 LAT INJ ? LONG

1829.1 -21.60 47.65
4000.6 9.04 _67.63

1555.1 -22.69 27.16

3749.9 9.P_ 168,95

1315.5 -25.07 7.9?

3562.J 12.10 153.39

ORBIT OETERNINATION ACCURACY

ST 1156,6 SR 52,0 55 I03J.P

CRT .9438 CR$ -.9914 CST -.9747

LSA J54J.l NSA J73.7 SSA 4.4

EL1 J157.7 £LZ 17.2 ALF ?,43

J660



JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL 2. 1965-66t

LAUNCH GATE C6C 6 1965

HELIOCENTRIC CONIC

RL 147,39 LAL .00

Rp 108.52 LAP .59

RE 107.406 GL 3|.10

PLANETOCENTR[C CONIC

C3 18,820 VHL 4.338

LNCH AZNTH LNCH TIME

90.00 0 44 45

90.00 15 15 42

100.00 Z 11 3

100.00 J6 32 3

IJ0.00 3 30 54

I10.00 I7 29 4

fLIGHT TIWE 126.00 4RRIVAL GATE APR 11 1966

OISTANCE 366.500

LOL 73.67 VL 27,853 GAL -5,93 AZL 85,96 HCA I?Z,69 SMA 129.47 ECC .J7215 INC 4.6394 Vl 30,228

LOP 246.38 VP 37.694 GAb 3.4! A?P 94.60 TAL Z10.96 TAP 25.65 RCA 107.16 APO 151.76 v2 34.9E0

GP -13,76 ZAL J27.48 ZAP 125.72 [TS 947.27 ZA[ 141.14 [T[ Z02,00 ?AC 43.79 ETC J39.01 CLP-126.95

DLA 10.03 RAL 294.42 RAO 6567.8 VEL JI.84! PTH 2.10 VHP 3.476 CPA -36.09 RAP 304.88 ECC 1,3097

L-I TIME INJ LAT INJ LONG INJ RT ASC ]NJ A?MTM INJ TIME P0 CST TIM ]NJ 2 LAT ]NJ 2 LONG

ZSI6.fll -2§.37 6J.54 I57.85 ]02.6J I 26 41 1916.5 -23.57 53.44

4527.31 10.40 190.46 153.51 63.52 I6 3I 10 3927,5 6.76 183.67

ZZ3B,16 -26,70 40,77 157.55 103.96 Z 48 El 1638.2 -24,52 32.65

428|.08 J|.45 I7|.80 152.96 62.20 I7 43 Z6 3681-1 7,64 165.08

I989.34 -29.74 20.90 156,57 107,69 4 3 43 1389.3 -27.03 I2,76

4102.67 I4.19 136.67 I§1.37 58.57 18 37 Z? 9502.7 9.92 I50.16

DIFFERENTIAL CC_RECTIONS

TOE .9421 TRA-|.I756 TC3-2.3485 BAU .5975

ROE .0967 RRA -.0247 RC3 -.3520 FAU .14329

FOE Z,6634 FRA-I.4IO0 FC3-6.5914 BSP 8746

BOE .9470 BRA l.|759 8C3 2.3747 FSP -2000

LAUNCH D4TE OEC 6 I965

MIO-CO_R$E EXECUTION ACCURACY ORBIT _ETERMINAIION ACCURACY

SGT 286I.| 5GR 332.7 5G3 602.7 5T I332.5 5R J28.3 SS I071.4

RRT ,8756 RRF .9732 RTF .95Z6 CRT ,9593 CRS -.9964 CST -.9794

5GB 2880.4 RZ3 ,2827 RI3 .9fi4Z LSA 1706,I MSA I?I.3 SSA 2,9

SGJ 2876.0 SG2 199.9 THA 5.83 ELI 1338,? EL2 36.1 ALF 5.29

FLIGHT TIME IZS.00

HELIOCENTRIC CONIC

RL 147,39 LAL .00

RP 108.56 LAP ,40

RC 109.770 GL 36.J5

PLANE TC_CENTRIC CONIC

C3 21.048 VHL 4.588 OLA

LNCH A?MTH LNCH T/ME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ ATMTH INJ TIME

90.00 0 I 23 2721.46 "27.79 76.I! 162.40 95,65 0 46 44

90.00 16 2 0 4375.77 3,68 181.82 Jf15.83 62.21 I7 I4 56

IO0.O0 I 3J 2 2432.3J -29.J3 54,68 I62,23 97.04 2 J| 34

100.00 17 I5 ? 4140.15 6.86 |63.85 I55.19 60.83 I8 24 2

110.O0 2 97 49 2160.79 -32.63 39.42 J61.59 I00,82 3 33 50

II0.00 18 4 44 3984.44 9.90 150.J9 153.34 fi?.l! I9 II 9

OIFFERENTIAL CORRECTION8 MID-COURSE EXECUTION ACCURACY

TOE 1.2529 TRA-J.2809 TC3-2 204.9 BAU .6360 SGT 3048.J SGR 354.J $G3 519.6

ROE .2432 RRA -.0633 RC3 -.4972 FAU .I220I RRT .9082 RRF .9901 RTF .9553

FOE 2.8085 FRA-I.2618 FC3-5.0184 BSP 947I 5GB 3098.D R23 .2809 R13 .9588

80E 1.2763 8RA J.2825 8C3 2.2603 FSP -I74I 5GI 3089.6 SG2 _28,8 THA 9.49

ARRIVAL CATE . APR 13 1966

DISTANCE 372.602

LOL 73.67 VL 27.8J8 GAL -5.77 AZL 84,39 HCA I75.87 SMA I29.22 ECC .17222 INC 5.6112 Vl 30.228

LOP 249.56 _P 37.657 GAP 3.7| ATP 95,60 TAL 209.92 TAP 25,79 RCA I06.97 APO 151.48 v2 34.909

GP -22.90 7AL 123.85 ZAP 126.44 ETS 339.09 ?hE 135.18 ETE 208.96 TAG 49.86 ETC J32.4I CLP-I30.I5

|5.25 RAL _94.78 RAO 6567.9 VEL 11.934 PTH Z.J2 VHP 3.752 OPA -45.04 RAP 307.34 ECC 1.3464

PO CST TIM INJ 2 LAT INJ 2 LONG

2121.§ -26.72 67.61

3775.8 1.9_ I73.16

1832.3 -27.85 46.11

3540.2 2.92 I57.28

I560.8 -30.79 24.68

3384.4 5.49 I43.B7

ORBIT DETERMINATION ACCURACY

ST 1643.0 SR 505.0 SS J148.9

CRT .9743 CRS -.9983 CST -.9858

LSA 2021.0 MSA 166.9 SSA 1.6

ELI 1669.7 EL2 67.6 ALF 10,27

LAUNCH 04TE OEC" 6 1965 FLIGHT TIME 130,00 ARRIVAL OATE APR 15 1966

HELIOCENTRIC CONIC

RL 147,39 LAL .00

Rp I08.59 LAP .ZZ

RC 112.J33 GL 96.60

PL4NETOCENTRIC CONIC

C3 55.753 VHL 7.467

LNCH AZNTH LNCH TIME

66.45 J7 7 IB

113.55 22 46 51

66.45 J7 7 J8

113.55 22 46 51

66.45 17 7 J8

113.55 22 46 51

DISTANCE 378,675

LOL 73.67 VL 27.78I GAL -5,59 AZL 76.97 HCA 179,04 SMA 178.9? ECC .J7233 INCI3.0209 Vl 30.228

LOP 252.73 VP 37,619 GAP 4.00 J?P 105.03 TAL 208.62 TAP 27.86 RCA 106_4 APO 151.19 V2 34.697

GP -62,97 ?AL 109.29 ?AP 110.072TS 307.9l ?AE I03,49 ET£ 216,89 7AC 60.27 ETC 111.43 CLP-139.D2

0LA 36.20 RAL 294.I2 RA0 6569,0 VEL 13,308 PTH 2.43 VHP 7.055 0FA -92.45 RAP 355.64 ECC 1.9176

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A?MTH INJ TIME PO C$T TIN INJ 2 LAT INJ 2 LONG

4328.23 -J5.96 190.95 18J.I3 57.07 18 J9 26 3728.Z -20.J8 184.22

3254.64 -15.94 IJ0,30 18l,I2 57.07 23 4! 6 2654.6 -20.|7 105.57

4328.23 -I3.96 I90.95 181.I3 57,07 I8 J9 ?6 3728.2 -20,16 184.22

3254.64 -15.94 110,30 181.12 57.07 ?3 41 6 2654.6 -20.17 I03.57

4328.23 -I5.96 190.95 181.13 57.07 18 19 26 3728.2 -20.18 164,2Z

3254.64 -15.94 IlO.30 IBI.|2 57.07 23 41 6 2654.6 -20.17 103.57

MID-COURSE EXECUTION ACCURACY ORBIT CETERMINATION ACCURACY

SGT 3447.0 SGR 738.6 SG3 173,2 ST 2877.3 SR 650,9 SS 108T,5

RRT .8541RRF .9445 RTF .9772 CRT .9834 CR5 -.9944 CST -.9971

5GB 3525.2 R23 .1918 R|3 .�BIT LSA 3|4|.2 NSA 134.4 SSA .8

SGI 3504.9 SG2 377.8 THA 10.49 EL1 2947.8 EL2 115.2 ALF |2.56

C]FFERENTIAL CCRRECTIONS

TDE 3.6908 TRA-I.7769 TC3 -.6716 BAU .5300

RDE .8482 RRA .Oil8 RC3 -.2337 FAU .03088

FDE 2.3131 FRA -.6269 fC3 -.4793 BSP 7608

BDE 3.7870 8RA 1.7770 8C3 .TlJl FSP -444

LAUNCH DATE DEC 6 1965 FLIGHT TIME 132.00 ARRIVAL DATE APR 17 1966

HELIOCENTRIC CONIC 0ISTANCE 384.761

RL J47.39 LAL ".OO LOL 73.67 VL 27.743 GAL -5,41 AZL 90.7| HCA J82.24 5MA J29.70 ECC .J7257 INC .6967 VJ 30.228

Rp J08.63 LAP .03 LOP 255.9I VP 37.581 GAP 4.28 A?P 89.29 TAL 207.70 TAP 29.94 RCA 106.49 APO 150.91 V2 34.886

RE 114,493 GL -5.3I GP 36.57 ZAL 132.08 ZAP 125.5J ETS 28.97 ?hE 129.91 ETE I45.4I ZAC 37.77 ETE 204.24 CLP-136,33

PLANETOCENTRIC CONIC

C3 12.56_ VHL 3.545 DLA -29.24 RAL 304.92 RA0 6567.5 VEL 11.574 PTH 2.02 VHP 4.498 OPA

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

90.00 6 46 29 I]69.I3 12.JI

90.00 JO 37 46 5693.29 27.67

I00.00 7 44 9 982.96 10.32

IO0.O0 I2 22 47 5334.70 29.68

110.OO 8 8 0 908.14 6.50

JIO.OO I4 Ifi 26 5002.27 34.I3

OIFFEREHTIAL CORRECTIONS

TOE -.3843 TRA -.7077 TC3-4.I213 8AU .7409

ROE .0907 RRA .O447 RE3 1.3684 FAU .08994

FOE -.3241 FRA -.2087 FC3-6.1937 BSP 10548

BOE .3949 BRA .7091 Be3 4.4097 FSP -J245

13.57 RAP 296.24 ECC 1.2068

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO (ST TIM INJ 2 LAT INJ 2 LONG

341.|0 162.46 113.79 7 5 58 569.I 15.49 334.05

268,95 167,I9 96.26 12 12 39 5093.3 28.25 260.34

326,49 J61.53 118.2J 8 0 32 383.0 14.01 319.65

244,24 167,39 93,75 13 52 2 4754.7 29.88 235,44

3JB.5J 159.2J J23,63 B 23 B 308.1 J0,87 312.15

217.56 167.48 88.03 J5 38 48 4402.3 33.48 208.38

MID-COURSE EXECUTION ACCURACY ORBIT OETERNINA TION ACCURACY

SGT 3244.0 5GR IJ24.5 SG3 383.6 57 733.0 SR 152.3 SS 214.3

RRT -.9433 RRF -,9998 RTF .9466 CRT -.9236 (R9 ,998? CST -.93_J

SG8 3433.3 R23 .2894 RI3 -.9571 LSA 779.6 MSA 89,4 SS4 4.0

SGJ 34J5.0 SG2 334,J THA 161.69 EL1 746,5 EL2 57.3 4LF J69,0d

1661



JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL. 2. 1965-66

L4UNCH DATE DEC 6 |96§ _LIGHT TIME |34.00 ARRIV4L CATE APR 19 J966

HELIOCENTRIC CONIC 0|STANCE 390,804

RL 147,39 LAL .00 LOL 73,67 VL 27,704 GAL -5,2Z AZL 88,30 HCA |85,42 SH4 |28.43 ECC ,|7283

RP 108,66 LAP -,16 LOP 259,08 VP 3?,542 GAP 4,56 AZP _|,69 TAL 206,52 TAP 31,93 RCA 106.24

RC 116.852 GL 13.JB GP 16.38 ?4L |29.4Z ZAP 135.33 ETS |4.82 _AE |37.35 ETE J64.09 ZAC 34.6J

PLANETOCENTRIC CONIC

C3 12.884 VHL 3.589 DLA -6.65 RAL 302.23 RAO 6567.5 VEL |J.588 PTH 2.03 VHP 3,932 OP4 -6.10

LNCH 47NTH LNCH TZR£ L-I TIME IN| LAT IN| LONG JNJ RT ASC IN| A?MTH IN| TIHE PO C$T TIN

90,00 3 22 14 1906.98 -lI.IJ 22,87 56,1! I16.21 3 54 1 1307.0

90.00 13 40 35 4966.08 22.02 217.36 58.39 71.74 15 3 2I 4366.J

JO0,O0 4 40 24 J654,79 -12,01 3,87 55,65 J17,58 5 7 59 I054,8

JOQ.O0 15 5 6 4693.50 22.97 |96.96 58.04 ?0,33 J6 23 ]9 4093.5

JlO,OO 5.4l 24 J463,81 -14,37 348,00 54,28 |21,36 6 5 48 863,8

]10.00 16 20 35 4457.24 25,49 |77.93 56.94 66.42 I7 34 52 3857.2

INC 1.6977 Vl 3D,ZZ8

4PO 150,63 v2 34,875

ETC |76.09 CLP-J37.84

RAP 301.04 ECC |.2J20

IN| 2 LAT IN| _ LONG

-7,50 16.O5

19.32 Z09.73

-B.ZZ 337,12

20.08 189.36

-JO.ll 341.49

22.08 170.43

DIFFERENTIAL CCRRECTIONS HI0-COURSE EXECUTION ACCURACY

T0E .3187 TRA -.9373 TC3-4,Z007 BAU .7368 SGT 3409.| SGR 593.4 5G3 492,9

RDE -.0369 RRA .0578 RE3 .8065 FAU .I|417 RRT -.9552 RRF -.997_ RTF .9460

roe .8o28 FRA -.4697 FC3-7.67|4 88P J0683 SGB 3460.4 R23 .3080 R|3 -.9486

BOE .3237 8RA .939J BC3 4.2775 FSP -1607 SG| 3456,0 SG2 I73,3 THA J70.54

LAUNCH DATE 0EC 6 1965 FLIGHT TIRE 136.00

HELIOCENTRIC CON|C 01STANCE 396.83Z

RL 147.39 LAL .00 LOL 73.67 VL 27.664 GAL -5.0! A?L 87.67 HCA I88.59 SRA

RP 108.69 LAP -.35 LO# 262.25 VP 37.503 GAP 4.83 AZP 92.30 TAL 205.30 TAP

RC 119.Z06 GL 12.93 GP |0.2! ?AL I26.77 ?AP 138.91 ETS 9.54 ZAE |37.34 ETE

PLANETOC[NTRIC CONIC

C3 13.244 VHL 3.639 DLA -1.66 RAL 302.79 RA0 6567.5 VEL JJ.603 PTH 2.03 VHP

LNCH AZRTH LN(H TIME L-I TIRE IN| LAT

90.00 2 46 3_ 2069,20 -J5,80

90.00 14 20 23 48J3,77 J8,5J

I00,00 4 7 E7 1809,29 -18,69

I00.00 15 42 30 4550.9| |9.4I

110.00 5 13 35 |60J.19 -I9.07

110.00 16 52 30 4331.78 2|,84

DIFFERENTIAL CORRECTIONS

rOE ,5284 TRA -,99|0 TC3-4,2503 BAU ,7591

ROE -.0415 RRA .04_4 RC3 .5590 FAU ,1|25_

FOE 1,1087 FRA -.4562 FC3-7.3552 BSP |JI64

BOE .5300 BRA .99EI BE3 4.2869 F$P -J6|4

OR8|T _ETERNINATION 4CCURAC_

ST 686.4 SR 96.6 ss 445.6

CRT -.9107 CRS .99J! CST -,8542

LSA 798.9 HSA Z02.1 SSA 4.7

ELI 692.1 EL2 39.6 4LF 172.67

ARRIVAL CAT[ APR Z1 1966

|28.J6 ECC .I73J7

33,89 RCA J05,97

I7J,O! ?AC 36.24

]NC 2.329! vl 3g.228

APO I50.35 v2 34.865

ETC J67,44 CLP-139.96

3.949 DPA -12.00 RAP 303.|3 £CC 1,2180

IN| LONG IN| RT ASC IN| AZRTH IN| TIRE PO C$T TIM |NJ ? LAT JNJ 2 LONG

32,4B 157,53 113.8! 3 21 21 |469._ -12.44 23.4|

207,74 158,12 68.|8 |5 40 39 4215,8 I5.38 200,46

12.94 157,1| /I5,|6 4 37 36 1209.3 -13.16 3.93

187,87 |57.72 66.8I 16 58 20 3950.9 16.11 180,63

355,87 155,83 I|8.92 5 40 37 1001.2 -15.07 349.04

170.02 |56,_J 83.02 JB 4 42 373J.8 J8,04 162.94

RID-COURSE EXECUTION ACCURACY ORBIT OETERRIN4TJON ACCURACY

5GT 3563.5 SGR 4|8.2 SG3 490.5 ST 959.1 SR 69.9 SS 60?.5

RRT -.9559 RRF -.987J RTF .9460 CRT -.9782 CR5 ,9780 CST -.9256

5GB 3588,0 R23 .2787 R|3 -.9470 LSA J|17.7 RSA 196.1 5sA 5.6

SGI 35B5.9 SG2 |22.| THA 173.59 ELI 961.3 EL2 14.5 ALF 175.92

LAUNCH DATE 0EC 6 196_

H[LJOCENTR|C CON|C

RL 147.39 LAL .00

RP 108.72 LAP -,33

RE 121._3? GL 20.16

PLANETOCENTRIC CONIC

C3 13.336 VHL 3.652

LNCH A?NTH LNCH TINE

90,00 2 32 18

90.00 J4 43 44

100,00 3 54 4

100.00 16 4 39

110.O0 _ 3 17

lJO,O0 I7 I| 56

FLIGHT TINE 138.00

DISTANCE 402,844

LOL 73.61 VL 27.623 GAL -4.80 A?L 8?.38 HCA J�J.77 SNA 127.B_ ECC .17358

LOP 265.42 VP 37.464 GAP 5.09 ATP 92.5? TkL 204.04 TAP 3_.8| RCA J05.68

GP 7.30 7AL 124.6J ?AP 141.46 ETS 6.93 ?AE |36.56 [T[ 174.20 74C 37.91

0LA .90 RAL 303.89 RAO 6567,5 VEk J|,607 PTH 2.05 VHP 4.030 CPA -I4,66

L-I TIME IN| LAT IN| LONG _ IN| RT ASC IN| AZNTH IN| TIME PO CST T|R

2149.97 -17.95 37.43 1 t59.J7 lj2.27 3 8 8 1550.0

4737.97 18.47 202.94 J58,85 66.64 16 2 42 4J38,0

J886.24 -18.86 17.63 I58.76 J13.63 4 25 30 ]286,2

4476,94 |7.37 I83.32 |58.43 65.28 17 J9 t6 3876.9

1669.61 -2J.27 359.96 |57.54 J17.4| 5 3I 6 1069.6

4266.34 19.76 I66.07 |57.I6 61.53 18 23 3 3666.3

ARRIVAL 0ATE APR 23 1966

INC Z.6209 vl 30.Z?8

APO 150.06 vz 34.856

ETC J63.87 CLP-142.06

R4P 304.78 £CC 1.?195

|NJ _ LAT [NJ Z LONG

-14.77 30.20

J3.J7 195.82

13.89 176.26

-17,43 352.94

15.8! 159.J9

0IFFERENTIAL C_RECTIONS

TOE .6505 TRA-l.0028 T<3-4.3690 BAU .7832

ROE -.OZ2I RRA .0332 RE3 .4_67 FAU .10736

FOE 1.2215 FRA -,3816 FC3-6,9699 BSP 11598

BOE .6508 9R4 1.0034 9C3 4.3928 FSP -1558

LAUNCH DATE DEC 6 J963

HELIOCENTRIC CONIG

RL J47.39 LAL .00

RP 108.7_ LAP -.7_

RC 123,903 GL 21.5E

PLANETOCENTRIC CONIC

C3 13.303 VHL 3.648

LNCH ATNTN LNCH TIME L-I TIRE INJ LAT

90.00 Z 24 46 2203.Z2 -|9.29

90.00 J3 I 36 4683.7I J4.98

100.00 3 47 21 I936.88 -20.21

100.00 16 22 3 4425.28 15.87

JIO,O0 4 58 25 J7|4.46 -22.65

JI0,00 17 27 28 4220,47 18.25

DIFFERENTIAL CORRECTIONS

T0E ,7394 TRA -.9969 TC3-4.5248 BAU ,808|

ROE -,0046 RRA ,0270 RC3 ,4084 FAU ,10203

FOE 1,2372 FRA -.2999 FC3-6.6390 85P 12045

8OE .7394 eRA .9973 8C3 4,5431 FSP -1505

MID-COURSE EXECUTION ACCURACY ORBIT 0ETERMINA?TON ACCURACY

SGT 3701,3 SGR 339,9 SG3 472.8 ST ;128.5 SR 39.7 SS 672.3

RRT -.9433 RRF -.9665 RTF .9451 CRT -.9856 CRS .9254 CST -.9437

SGB 3716.9 R23 ,2235 RJ3 -.9457 LSA J299,B MSA |94.1 5SA 6.7

$GI 3715.2 SG2 112.4 THA J75.04 ELI 11_9.2 EL2 6.7 ALF 178.01

FLIGHT TIRE 140,00 ARRIVAL 04TE APR 25 1962

01STANCE 408,838

LOL 73.67 VL 27,582 GAL -4,58 A2L 87,_1 HCA I94,94 $R4 |27.60 ECC ,J7407 [NC 2.7894 V! 30.22_

LOP 268.59 VP 37,425 GAP 5.34 AZP 92.70 TAL 202.75 TAP 37.69 RCA 103.39 APO 149.8I V2 34.846

GP 5.62 ZAL 122.60 ZAP |43.64 ETS 5.42 ZAE I35.70 ETE I75o92 ?AC 39.49 ETC 162.14 CLP-144.D2

DLA 2.64 RAL 305.23 RA0 6567.5 VEL 11.606 PTH 2.03 VHP 4.129 OPA -16.08 RAP 306.34 ECC 1.2190

IN| LONG [NJ RT ASC IN| AZMTH IN| TIME PO CST TIN IN| 2 L4 T IN| 2 LONG

40,76 160.83 JIJ.J4 3 J 30 1603.2 -16,25 33,41

J99.66 159.90 65.68 16 |9 59 4083.7 lj,57 192.64

20.79 160,44 112.5I 4 19 37 1336.9 -J6.98 13.4P

180.22 159.47 64.33 |7 35 48 3825,3 J2,29 173.26

2.7l 159.25 116.31 5 26 59 1114,5 -J8.93 355.35

163,38 J58,|7 60,58 18 37 48 3620,5 14,20 J56.6!

RI0-COUR$E EXECUTION ACCURACY ORBIT OETERRINA TION 4CCUR4CV

SGT 3834,3 SGR 301,0 SG3 453,7 ST J257,0 JR JT,Z SS 7OB.2

RRT -.9170 RRr -,9345 RTF .9445 CRT -.709| CRS -5JJ2 CST -,9516

SGB 3846.| R23 .J691RJ3 -.9449 LSA J430.0 N54 J9J.6 5SA 7.9

SGJ 3844.3 SG_ IJ9.7 THA |75.88 ELI J257,0 EL2 |2.J ALF 179,44

J662



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 2, 1965-66

LAUNCH OAT[ DEC 6 1965

HELIOCENTRIC CONIC

RL |47.39 L4L .00

RP 108.78 LAP -.90

RC 126.245 GL 22.47

PLANETOEENTRIC CONIC

C3 13.Z16 VHL 3.635

LNCH AZNTH LNCM TIME

90.00 Z 20 30

90.00 15 IB 5

IO0.00 3 43 43

100.00 J6 37 33

lIO.O0 4 36 16

110.00 I7 41 30

FLIGHT T|NE 147.00

0ISTANCE 414.817

LOL 73.67 VL 2?,539 GkL -4.36 kZL 87.10 HCA 198.11 SN4 ]27.3I [CO ,17465 INC Z,9003 Vl 30.E28

LOP 27|.?6 VP 37.386 GAP 5.60 4ZP 92.76 TAL Z01.42 TAP 39.54 REA 105.06 APO 149.55 vz 34.838

GP 4.54 ZAL 120.64 ZiP 145.61ETS 4.46 ZAE |34.88 ET[ 176,96 ZJC 41.0§ ETC 161.28 CLP-145.96

DLA 4,00 RAL 306.72 RA0 6567.5 VEL 11.602 PTH 2.03 VHP 4.Z35 OPA -16.88 R4P 307.91 ECC 1.2175

L-I TINE INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIN INJ Z LATINJ Z LONG

Z244.36 -20.28 43.38 162.55 110.20 2 57 54 1644.4 -17.35 35.93

4639.68 13.73 J97.03 161.14 64.99 16 35 ?5 4039.7 10.24 190.06

J97fl.94 o21.21 Z3.26 |6Z.17 I11.56 4 16 39 1375,9 -18.09 13.85

4383,33 14,62 J77.73 160.69 63.63 17 50 37 3783.3 10.96 170.86

1746.BB -Z3.68 4.86 161.01 J|5.41 5 2S 25 1148.9 -20.06 357.59

4183.13 16,99 161.22 159,37 59.88 18 51 13 3583.Z 12,86 J54.54

ARRIVAL 0ATE 4PR ?T 1966

OIFFERENTIAL CCRRECTION$

T0E .8049 TRA -.9871 TC3-4.7229 BAU .8373

ROE .O1|4 RRA .O202 RC3 .3863 FAU .097fl4

FOE 1,2470 FRA -.2319 FC3-6.3898 BSP 12694

BOE .8049 BRA .9873 BC3 4.7387 FSP -1487

MI0-COURSE EXECUTION ACCURACY C_BIT 3ETERNINATION ACCURACY

SGT 3979.1 SGR 283.Z SG3 437.0 ST 1356.0 SR Z2.0 SS 7ZZ.J

RRT -.8798 RRF -.8944 RTF .9450 CRT .5829 CRS -.7603 CST -.9563

SGB 3989.2 RE3 ./306 RI3 -.9453 LSA |524.8 NSA 188.3 SSA 9.3

SG1 3986.9 SG2 134.4 THA |76.4J ELI 1356.0 £L2 17.9 4LF .54

LAUNCH GATE DEC 6 1965 FLIGHT TIME 144.00 ARRIVAL DATE APR 29 1966

HELIOCENTRIC CONIC

RL J47.39 LAL ,O0

RP |08.80 LAP -I.08

RC 12B.381 GL 23.19

PLANETOCENTRIC CONIC

C3 13,099 VHL 3.619

LNCH AZMTH LNCH TIME

90.00 2 16 1

90.00 I5 33 30

IO0.O0 3 4J 48

IO0.O0 16 52 24

IIO.OO 4 55 39

I;O.OO 17 35 2

0ISTANCE 420,784

LOL 73.67 VL 27.496 GAL -4.12 AZL 87.02 HCA 201.28 SMA 127.02 ECC .1753! INC Z.9789 VI 30.228

LOP 274.92 VP 37.347 GAP 5.84 AZP 92.78 TAL 200.06 TAP 41.35 RCA 104.76 4PO 149.29 V2 34.830

GP 3,78 7AL 118.65 ZiP |47.43 ET5 3.80 ZAE 134,14 ETE 177.61 7AC 42,63 ETC 160.89 CLP-|47.6Z

OLA 5.i9 RAL 308.34 RA0 6567.5 VEL 11.597 PTH 2.03 VHP 4.346 0PA -j7.31

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH JNJ TIME PO CST TIM

2279.63 -21.09 45.64 164,34 109.34 2 56 0 1679.6

4600.57 12.59 194.72 162.53 64.42 16 50 J0 4000,6

2009.37 -22.03 25.40 163.97 II0.74 4 15 16 1409.4

4346.07 13.48 I75.55 |62.08 63.07 18 4 50 3746.1

1778.23 -24.32 6.72 162.64 114,60 5 25 16 1178.Z

4149.97 15.65 159,32 160.73 59,31 19 4 JZ 3550.0

OIFFERENT/AL CORRECTIONS

TOE .9095 TRA -.9245 TC3-4.7922 BAU .6417

ROE .O221 RRA .0098 RC3 .3654 FAU .06851

FOE 1.3160 FRA -.0650 FC3-5.B497 BSP 12239

BOE .9098 BRA .9216 9C3 4.806J FSP -|265

RAP 309.53 ECC 1.2156

IN| 2 LAT INJ ? LONG

-18.26 38.1J

9.04 187.83

-19.OI 17.91

9.76 166,74

-20.99 359.35

11.66 152.72

ORBIT DETERMINATION ICCUR4CV

ST I509,0 SR 36.1 55 783.8

CRT .8698 CRS -.9498 CST -.9608

LSA 1689.6 NS4 194.5 SS4 9,8

ELI ]589.3 EL2 J7._ 4LF J.J9

MI0-COURSE EXECUTION ACCURACY

SGT 4031.4 SGR 267.0 SG3 407.8

RRT -.826J RRF -.6314 RTF .9375

SG8 4040.2 R23 ,0990 R13 -.9377

SGJ 4037,4 SG2 150.3 THA J76.86

LAUNCH O&TC DEC 6 1965

HELIOCENTRIC CONIC

RL 147,39 LAL .00

Rp |08.82 L4P -I.26

RC I30.911 GL 23.76

PLANETOC[NTRIC CONIC

C3 12,978 VML 3.602

LNCH 47NTM' LNCH TIME

90.OO 2 16 38

90.00 15 48 37

100.00 3 40 5B

IO0.O0 17 6 58

II0.00 4 36 2

II0.00 I8 8 24

FLIGHT TIME 146.08 4RRIVAL DATE NA Y 1 1966

0ISTANCE 426.730

LOL 73.67 VL 27.453 GAL -3.87 AZL 86.96 HCl 204.45 SMA 176,74 ECC .17606

LOP 278.09 VP 37.308 GAP 6.89 IZP 92.77 TIL 198.68 TAP 43,13 RCi 104,47

GP 3.23 ZAL 116.63 ZiP 149.13 ETS 3,34 74E 133.48 ETE 178.05 zlC 44.?4

0L4 6.27 RIL 318.06 RA0 6367.5 VEL 11.392 PTH ?.03 VHP 4.460 0P4 -17.52

L-| TIME ]NJ LiT INJ LONG INJ R7 A$C INJ AZNTH INJ TIME PO CST TIM

2311.76 -21.80 47.73 166.22 108.53 ? 55 10 1711.8

4564.43 11.52 192.60 164.05 63.95 J7 4 41 3964.4

2039.78 -?2.75 27.37 165.86 109,94 4 14 58 1439.8

431J.64 12.4I 173.56 163.59 62.59 I8 18 50 3711.6

I804.85 -25.26 8.43 164.76 113.83 5 ?6 7 1204.9

4119.33 14.78 157.60 162.23 58.82 19 17 3 3519.3

INC 3.0580 VI 30.??8

4PO 149,05 V? 34.8?2

ETC 160.78 CLP-149.ZB

RAP 3J1.20 ECC 1.2136

IN| 2 LiT IN| Z LONG

-19,07 4Oil?

7.9? I_5.77

-19,87 19,80

8.64 166.80

o21.87 .97

10.34 151.06

OIFFERENTIAL CORRECTIONS NIDoCOURSE EXECUTION ACCURACY ORBIT DETERNINA TION ACCUR4CY

TOE -9566 TRA -.900| TC3-5.0229 8AU .8738 5GT 4181.6 SGR 268.9 SG3 393.0 ST 1533.2 SR 3T.3 55 777.8

ROE .0358 RRA .0039 RC3 .3647 FAU .08537 RRT -.7765 RRF -.7838 RTF .9395 CRT .9318 CRS -.9797 CST -,9633

FOE 1.7669 FRA -.0194 FC3-5.6952 BSP 13057 SGB 4190.2 R23 .0841RI3 -.9397 LSA 1756.3 MSA 189.0 SSi 11,2

BOE .9fl72 BRA .9001 8C3 5.0362 FSP -1289 55| 4186.8 552 I69.2 TMA |77.44 ELI 1586.1 EL? 20.9 4LF 1.94

LAUNCH DATE OEC 6 I965 FLIGHT TIME 448.00 ARRIV4L 0ATE NAY 3 1966

HELIOCENTRIC CONIC OISTANCE 432.663

RL I47.39 LAL .00 LOL 73.67 VL 27.410 GAL -3.62 AZL 86.92 HCA 207.62 SMA 126.45 CCC .17692 INC 3.0840 Vl 30.228

RP IO8.85 LAP -I.43 LOP 281.25 VP 37.270 GAP 6.33 AZP 92.73 TAL 197.27 TAP 44.88 RCA |04.88 APO 148,82 V2 34,816

RC J33.236 GL 24.23 GP 2.80 ZAL 414.54 ZiP 150.73 ET5 3.02 ZAE 132.88 ETE 178.36 ZAC 45.89 ETC J60.84 CLP-150.85

PLANETOCENTRIC CONrC

C3 12.860 VHL 3.586 OLA 7.30 RAL 311.89 RiO 6567.5 VEL 11.586 PTH 2,03 VHP 4.576 0PA -J7.56 RAP 312.93 ECC 1.2116

LNCH AZMTH LNEH TIME L-I TIME IN| LiT IN| LONG IN| RT A$C IN| AZMTH IN| TIME PO CST TIM /NJ 2 LiT IN| 2 LONG

90.00 2 16 1 2342.49 -22.45 49.75 I68.2I 107.72 2 55 3 1742.5 -19.82 4?.07

90.00 I6 3 50 4529.76 10.47 490.59 165.71 63.54 17 19 20 39_9.8 6.84 183.B0

JO0.O0 3 40 51 2068.84 -23.4J 29.28 I67.86 I09.14 4 I5 20 1468,8 -20.58 21.62

IO0.O0 17 21 41 4278.64 11.37 174.66 165.25 62.17 18 33 0 3678.6 7.56 164.95

JlO.OO 4 57 6 /830.23 -25.95 I0.08 166.78 I|3.07 5 Z? 36 I230.2 -22.60 2.33

]I0.00 IB 21 56 4090.01 13.74 J55.96 |63.86 58.39 19 30 6 3490,0 9.45 149.46

orFFERENTZAL CORRECTIONS NI0oCOURSE EXECUTION ACCURACY ORBIT DETERMINATION ICCUR4CY

TOC I.OJSB TRA -,8_37 TC3-_.20|9 8AU .8965 SGT 4296.5 5GR 271.9 SG3 3?8.7 ST 4683.0 SR 76.1 SS 788.8

ROE ,0473 RRA -.0034 RC3 .3641FAU ,08084 RRT -.7220 RRF -.7292 RTF .9388 CRT .9603 ORS -.9863 CST -.9660

FOE 1.2464 FRA .0570 FC3-5.4420 BSP 13467 SGB 4305.4 R23 .0724 RI3 -.93#9 LSA J850.B MSI 186.2 SSI 12.3

BOE 1.0J99 BRA .8537 BC3 5.2146 FSP -1243 $04 4301.Q SG2 187.9 THA J77,38 EL1 1684.6 EL2 2J,2 ALF 2.49

J663



JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL 2, 1965-66t

LAUNCH 0JT£ DEE 6 J965

HELIOC£NTRIC CONIC

RL |47.39 LAL ,00

RP IDS,B7 LAP -].60

RC 135.553 GL 24.6Z

PLANETOCENTRI( EONI{

C3 ]2.753 VNL 3.37!

LNCH ATNTH LNCH TIME

90.00 2 J5 55

90.00 16 J9 2]

100.00 3 41 17

100.00 ]? 36 40

110.00 4 58 42

]lO,O0 18 35 45

FLIGHT TIN[ 150.00 ARRIVAL 0ATE MAY 5 ]966

O|STANE[ 438.58|

LOL 73.67 VL 27.366 GkL -3.35 AZL 86.88 HCA 210.76 SHA J26.|6 [C( .17787 IN( 3.]214 Vl 30,Z28

LOP 284,4I VP 37.232 GAP 6.57 AZP 92,68 TAL 195.83 TAP 46.6] REA 103,72 kPO 148,60 v2 34,909

GP 2.47 ZJL ll2,38 ?AP I52,24 ET5 2.79 ZAE 132.35 £T£ I78.57 ZAC 47.58 ETC 161.01 CLP-15Z,34

DLA 8.30 RAL 313.82 RA0 6567.3 VEL 11.582 PTH 2,03 VHP 4.694 0PA -J7,48 RAP 314,71 EEL 1,2099

L-I TIME IN] LAT [NJ LONG IN] RT ASE IN] AZHTH |NJ TIME "PO E$T TIN IN] 2 LAT IN] Z LONG

2372.73 -2_.07 fll.76 I70.32 106.90 Z 55 28 ]77Z.7 -?0.53 44.O0

449_.96 9.44 ]88,65 167,5I 63.I8 I? 34 I7 3896.0 5.77 IBl.B9

2097.41 -24.03 31.I7 I69.98 108.33 4 16 ]_ I497.4 -2J.30 Z3.44

4246.5I J0,34 ]69.83 167.04 6i.80 ]B 4? 2? 3646.5 6.49 ]63.16

1855.15 -26.6| II.?2 I68.93 112.30 5 29 3? ;255.1 -23.34 4.08

4061.54 1_,71 154.39 I65,63 58,00 19 43 26 346].5 8.39 147,96

0IFrERENTIAL (CRRECTIONS HIe-COURSE EXECUTION ACCURACY ORBIT 3ETERHZNATION ACCURACY

TOE J.0826 TRA -.7967 TE3-5.37008AU ,9177 SGT 4404.2 SGR 2?7,5 SG3 362,9 ST 1783.3 SR 93.5 SS 800.6

ROE .0580 RRA -.0ill RE3 .3652 FAU ,07639 RRT :,6674 RRF 3_6748 RTF .9377 ERT .9760 CRS -,9861 CST -.9684

FOE 1.2277 FRA .I339 FE3-5.1854 8SP J3826 SGB 4412.9 R23 ,0640 RJ3 -.9378 LSA 1948.4 NSA ]83,5 55A 13.3

8DE 1.084] BRA .7968 ¢E3 5.5825 FSP -1194 5GJ 4406.I SGZ 206.5 THA I77.59 ELI ]785.7 EL2 20.3 ALF 2.93

LAUNCH OAT£ OEC 6 |965 FLIGHT TIME |52.00 ARRIVAL 0ATE NA_ 7 ]966

HELlO(ENTReE CONIC 01STANCE 444.485

RL 147.39 LAL -O0 LOL 73.67 VL 27.322 GAL °3.07 AZL 86.85 HCA 213,95 SHA 125,87 £CC .I?894 INC 3.1524 Vl 30.228

RP 108.88 LAP -1.76 LOP 287,58 VP 37.194 GAP 6.8I AZP 92.62 TAL 194.36 TAP 48.31 RCA ]03.35 APO 148.40 V2 34.804

RC J37.863 GL 24.93 GP 2.2I ?AL IIO.J4 ZAP 153.67 ETS 2.64 ?AE J31.89 £T£ 178.72 7AC 49,33 £TC I6J.25 CLP-]53.76

PLANETOCENTRIE CONIC

C3 ]2.667 VHL 3.539 0LA 9.29 RAL 3J_.85 R_O 6567,5 V£L |J.578 PTH 2.02 VHP 4.815 0PA -J7.29 RAP 316.55 EEC ].2085

LNCH AZHTH LNCH TIN_ L-I TIHE IN] LAT IN] LONG IN] RT A$C |NJ AZHTH IN] TIME PO CST TIM IN] 2 LAT IN] 2 LONG

90.00 2 16 14 2403.09 -23.65 53:79 I72.55 106.04 2 56 17 1803.1 -21.23 45.96

90.00 16 3_ 15 4462,67 8.41 _6,7# 169,45 62.86 I7 49 37 3862.? 4.71 180.08

]00.00 3 42 8 2126.07 -_4.63 33.0_ 172.23 107.49 4 17 34 1526,1 -?2.01 25.28

JO0.O0 IT 52 Z 4214,92 9.32 J68,04 I68.97 61.47 ]9 2 J7 3614.9 5.44 161.40

110.00 5 0 43 1880.1| -27,24 J3.39 I?1.20 Ill.50 5 32 3 1280,I -24.07 5.65

]JO,OO 18 49 56 4033.64 IJ.70 I52.86 167.54 57.65 I9 57 ]0 3433.6 7.35 146.47

OZFFERENT|AL CORRECTIONS MI0-COURSE EXECUTION ACCURACY ORBIT DE TERNINA TION AEEURAE v

TOE 1.1466 TRA -.7322 T(3-5.53]0 gAU .9387 SGT 4509.3 SGR 285,I SG3 348.1 ST I884.J SR 1]O.3 SS BJJ.4

ROE .068J RRA -.0J88 RE3 .3672 FAU .07220 RRT -.6145 RRF -.6227 RTF .9366 CRT .9853 CRS -.9830 CST -.9705

FOE J.2081 FRA .2063 F(3-4,935J 98P 14J82 SGB 45J8.3 R23 ,0579 RJ3 -,9367 LSA 2046.3 MSA 180.4 SSA ]4.3

80_ 1.1486 8RA ,7324 8C3 5,54_ FSP -II4? SGJ 45|_,7 SG2 224,8 THA I77.77 ELI ]887,2 EL2 18,8 ALF 3.30

L4UNCN 0_T[ OEE 6 1965 FLIGHT TIME |54.00 ARRIVAL _AT[ NAY 9 1966

HELIOCENTRIC CONIC

RL 147.39 LAL ,00

RP 108.90 L4P -1,92

R( 140.164 GL 25.18

PLANETOEENTR]C CON|C

C3 IZ.604 VHL 3.5_0

LNCH ATNTH LNCH TZN_

90,00 2 J6 53

90,00 16 5! 36

100.00 3 43 19

1oo.oo ]8 ? 51

iiO,O0 5 3 7

ll0.O0 19 4 32

O|5TAN(E 450.374

LOL 73,67 VL 27,278 GkL -2.79 AZL 86.82 HCk ?17.]1 SNA

LOP Z90.74 VP 37.157 GAP 7.05 AZP 92.54 TAL 192.87 TkP

GP 1.99 ?AL 107,83 ?AP 155.04 ET$ 2.54 ?A£ 131.48 [TE

125.58 ECC .18013 ]NC 3.J786 v] 30.??_

49,99 RCA 102.96 APO J48.21 v? 34.799

178,83 ?AC 5I,]Z ETE 161.54 CLP-155,|1

0LA 10.27 RAL 317.98 RA0 6567.5 VEL I].575 PTH 2.02 VHP

L-I TI_E IN] LAT IN] LONG IN] RT ASC |NJ AZHTH IN] TIME

2433.97 -24.22 55.87 J74.93 105,J4 2 57 27

4429.69 7,38 184.86 ]71.54 62.59 18 _ 26

2155.20 -25,2J 35.06 174.62 106.61 4 I9 I4

4J83.69 8.30 166.28 ]71.05 6J.I8 19 17 35

1905.46 -27,86 IS.JO I73.62 1J0.66 5 34 53

4006,19 10,70 I5J.37 169.60 57.34 20 IJ 19

CIFFERENTIAL CORRECTTONS

TOE 1,2||8 TRA -.6588 TC3-5.6790 BAU .9590

ROE .O778 RRA -.0268 RE3 .3691FAU .06827

FOE 1.1875 FRA ,2747 FE3-4.6892 BSP J4534

80E |,2|43 BRA ,6594 BE3 5,6910 FSP -]]05

LAUNCH OATE OEC 6 J965

HIO-CO@RS£ EXECUTION ACCURACY

SGT 4610.1 SGR 293.9 SG3 334.?

RRT -,S638 RRF -.5735 RTF ,9358

SGB 4619.4 R23 .0537 RI3 -.9359

5Gl 4613,0 SG2 242.6 THA ]77.94

FLIGHT ?tHE 156.00

DISTANCE 456.248

LOL 73.67 VL 27,233 GAL -2.49 AZL 86,80 HCA 220,28 5HA

LOP 293,90 VP 37.I21 GAP 7.29 AZP 92.44 TAL ]91.36 TAP

]._1 7AL ]05.44 ZAP I56,34 ETS 2.49 ?A£ 131.12 ETE

IJ,24 RAL 320.21 RA0 6567.5 VEL ]I.574 PTH 2.02 VHP

HELIOCENTRIC CONIC

RL 147,39 LAL ,00

RP ]08.9| LAP -2.07

RE 142,456 GL 85.37 GP

PLANETOCENTRIC CONIC

E3 |2.572 VHL 3.546 0Lk

4,938 DPA -]7.02 RAP 3]B,44 EEL 1,2074

PO E$T TIM IN] 2 LAT IN] 2 LONG

J834.0 -Z|,90 47.97

3829,7 3.65 178.17

1555.2 -t2.70 27.16

3583.7 4.39 159,68

1305,5 -2_.79 7,_7

3406.Z 6.32 145.02

OR_|T 0ETERHINATION ACCURACY

ST 19_6.1 SR 126.4 S5 820,8

CRT ,9907 CRS -.9782 CST -,9726

kS4 _145.4 HSA ]76.9 SSA 15,2

ELI 1990.0 EL2 17.2 ALF 3.61

ARRIVAL _ATE NAY 11 ]966

125,30 ECC .18143 INC 3,2013 Vl 30.Z2_

51.64 RCA ]02.57 APO 148.03 VZ 34.795

178.92 ZAE 52.97 ETE ]6].85 CLP-156.41

LNEH AZNTH LNCH TIHE L-i TIH£ IN] LAT

90.00 2 17 48 2465.62 -24.76

90.00 J7 8 29 4396.95 6,35

JO0.O0 3 44 48 2185.04 -25.78

IO0.OO J8 24 IO 4152,76 7,28

I]O.O0 5 5 51 193],4! -28.47

110.00 19 19 36 3979.I5 9.70

OIrFERENTIAL CCRRECTIONS

TOE 1,2816 TRA -.5743 TC3-_,8021 8AU .9772

ROE .0870 RRA -.0350 RE3 .3697 FAU .06434

FOE 1,1712 FRA .3435 FC3-4.4302 85P 148|3

802 1.8846 8RA .5753 BE3 5,8]38 FSP -1057

5,064 DPA

IN] LONG IN] RT A$C IN] AZNTH IN] TINE

58.03 ]?7.45 |04,J9 2 58 53

183.0/ 173,78 62.35 18 21 46

37.J0 J77,J5 ]05,68 4 21 13

]64,55 173.27 60.93 19 33 23

16.87 176,J8 J09.77 5 38 2

J49,91 17J.80 57,06 20 _3 55

HIO-COURS£ EXECUTION ACCURAC_

5GT 4702.5 SGR 303,0 SG3 320.6

RRT -.5144 RRF -,5249 RTF ,9346

5GB 4712.3 R23 .0497 R]3 -.9347

5GI 4705,1 SG2 259.? THA 178.10

-]6.69 RAP 320.3? ECC J._069

PO C$T TIN IN] Z LAT IN] _ LONG

1865.6 -2_.57 50.05

3?97.0 Z.60 J76,34

1385.0 -23,38 29.1Z

3552.8 3.35 ]57.97

1331.4 -25.51 8.94

3379.2 5.89 J43.59

ORbiT D_T_RMINATION ACCURACv

ST 2094.0 SR ]4].9 $5 832,4

CRT .9934 CRS -.9722 CST -.9747

LSA _25J.1 NSA 173.5 S5A J6,1

_L] ?098.7 EL2 16.3 ALF 3._5

]664



JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL 2. 1965-66

LAUNCN OATE OEC 6 1965 FLIGHT TZNE 158.00 JRRtVAL OATE NAY 13 J966

NELIOCENTRIC CONIC 0ISTANC[ 461.1D7

RL 147.39 LAL .DO LOL 73.67 VL 27.189 GAL -2.18 A?L 66.78 MCA 223°44 SMA 12§,0| ECC .18Z87 ZNC 3.ZZ|Z V| 30.2_B

RP 108.92 LAP -2.ZI LOP 297.06 VP 37.085 GAP 7.53 AZP 92.34 TAL J69.83 TAP 53.27 RCA 102.J5 APO 147.86 vz 34.791

RE 144.737 GL Z5.50 GP 1.65 ?AL 102.97 ZAP 157.59 ET6 2.49 ?AE J30.80 ETE 178.98 ZAE 54.85 ETC 162.16 CLP-157.6§

PLANETOCENTR[C CONIC

C3 IZ.576 VHL 3.546 CLA JZ.ZI RAL 322.54 RAD 6567.5 VEL 11.574 PTH 2.02 VHP 5.192 DPA -16.29 RAP 3Z2,33 ECC 1.2D70

LNCH A?NTH LNCH TIME L-I TIME |NJ LAT IN] LONG IN] RT ASC [NJ A?MTH IN] TIME PO CST TIN IN] 2 LA T IN] 2 LONG

90.00 Z 18 58 Z498,21 -25.29 60.28 180.12 103.19 3 0 36 1896.2 -23.22 52.21

90.00 17 15 52 4364,47 5,32 181,|8 176.17 62.15 18 38 36 3764.5 1,55 174.53

IO0.O0 3 46 33 ZZ15.74 -26.33 39.21 179.84 104.69 4 23 28 1615.7 -Z4.05 3J.15

100.00 18 40 58 4122.18 6,26 162.65 175,66 60.7! 19 49 40 3522.2 2.31 156,29

110.00 5 8 53 1958.09 -29.07 18.72 178.90 108.83 5 41 31 1358.1 °26.23 IO.69

J10.00 19 35 7 3952.59 8.71 146.49 174.16 56.81 20 41 0 3352.6 4.29 142.20

DIFFERENTIAL C_RECTIONS H|O-COURSE EXECUTI_ JCEURACY ORBIT _E TERNZNA TION ACCURACY

TOE |,3§14 TRA -.4837 TC3-5.9|40 BAU .9962 SGT 4795.9 SGR 31Z.B 5G3 308.2 57 2200,Z SR 157.0 SS 841,2

ROE ,O961 RRA -.0A32 RC3 .3694 FAU .06079 RRT -.4684"RRF -.4805 RTF .9341 CRT .9939 CR5 -.9656 CST -.9766

FOE 1.1526 FRA .4050 FC3-4.1831 BSP 15137 5G8 4806.1 RZ3 .0AT0 RI3 -.93A2 LSA 2354.6 HSA 169.6 SSA 16.9

B0E 1.3548 8RA ,4856 BE3 5.9255 FSP -1019 5GJ 4798.1 5GZ 276.3 TMA 178.24 ELI 2205.7 EL] J7.3 ALF 4.06

LAUNCH DATE DEC 6 1965 FLIGHT TIH£ 160.00 ARRIVAL 0ATE NAY 15 1966

HELIOCENTRIC CONIC OISTJNCE 467.952

RL 147.39 LAL ,OO LOL 73.67 VL Z7.145 GAL -1.86 AZL 86,76 HCA 226.60 SMA 124.73 ECC .18446 INC 3.2389 V! 3D.226

RP IO8.93 LAP -Z.35 LOP 300.22 VP 37.050 GAP 7,77 AZP 92,23 TAL 188.28 TAP 54.89 RCA J01.72 APO 147.74 V2 34,788

RC 147,008 GL 25.56 GP 1.53 ZAL 100.43 ZAP 158.79 ET5 2.50 ZAE 130.52 ETE 179.03 ZAE 56.78 ETC 162.52 CLP-158.84

PLANETOCENTRIC CONIC

C3 11.620 VHL 3.552 0LA 13.17 RAL 324.96 RA0 6567.5 VEL 1J.576 PTH 2.02 VHP 5.324 0PA -15.83 RAP 324.33 ECC 1.2077

LNCH AZMTH LNCH TIME L-! TIME ZNJ LAT INJ LONG INJ RT A$C ]NJ AZMTH INJ TZME PO CST TIM INJ Z LAT INJ 2 LONG

90.00 2 20 2l 253J.85 -25.79 62,6l 182.95 ID_.IZ 3 2 33 1931.8 -23.86 54.47

90.00 17 43 47 4332.32 4.30 179.37 178.72 61.98 18 55 59 3732.3 .52 Z72.73

JO0.O0 3 48 33 2247.40 -26.85 41.42 182.67 103.65 4 26 0 1647.4 -24.71 33.27

100.00 ]8 58 16 4092.01 3,26 161.18 178.19 60.53 70 6 28 3492.0 1.29 154.63

1]O.O0 3 ]2 13 1985.59 -29.66 20.64 J91.78 107.83 5 45 19 1385.6 -26.94 12.51

]10,OO 19 51 5 3926.59 7.74 147.10 176.66 56.60 20 56 31 3326.6 3.30 140.83

OIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT OE TERMINATION ACCURACY

TO[ 1.4223 TRA -.3844 TC3-6.0059 BAU 1.0152 SGT 4886.3 SGR 322.8 $G3 296.6 ST 2305.5 5R 171.9 55 848.1

ROE .]O53 RRA -.O513 RE3 .3675 FAU ,05749 RRT -.4250 RRF -.4392 RTF .9337 CRT .9977 CR5 -.9585 CST -.9783

FOE 1.]329 FRA ,4637 FC3-3.944! BSP 15465 5GB 4896.9 R23 .0453 R13 -.9339 LSA 2456.9 MSA 165.8 SSA 17.7

80E 1.4262 BRA .3878 8C3 6.017J FSP -985 SGI 4888.2 SG2 29_.1 THA 178.39 EL1 2311.8 EL2 20.7 ALF 4._3

LAUNCN OATE CEC 6 1965

HELIOCENTRZC CONIC

RL 147.39 LAL .00

RP 108.94 LAP -2.48

RE 149.266 GL 25.56

PLANETOCENTRIC CONIC

C3 12.709 VHL 3.565

LNCH A?NTH LNCH TIME

90.00 2 21 57

90,00 18 2 12

IO0.00 3 50 47

100,00 19 16 Z

110,0_ 5 15 5J

110.OO 20 7 28

FLIGHT T[NE 162.00 ARRIVAL LATE HAY 17 1966

0ISTANEE 473.781

LOL 73,67 VL 27.10| GAL -1.53 A?L 86.75 NCA Z29.76 SMA 124.45 ECC ,18619 INC 3,2548 VJ 30.226

LOP 303.39 VP 37.D16 GAP 8.01 A?P 92.10 TAL 186.72 T_P 56.48 RC_ 101,28 APO 147.62 V2 34,786

GP 1.41 ?_L 97.82 TAP 159.94 ETS 2.55 7AE 130.29 ETE 179.07 ?AC 58.75 ETC 16_,86 CLP-159.99

OLA 14,13 RAL 327.47 RAO 6567.5 VEL 11.580 PTH 2.03 VHP 5.459 CPA o15.32 RkP 326,36 ECC 1.2092

L-] TIME IN] LAT IN] LONG IN] RT ASC IN] AZMTH IN] TIME PO CST TIN IN] 2 LAT IN] _ LONG

2566,59 -26.26 65.04 185.93 100.99 3 4 43 1966.6 -24,46 56.83

4300.62 3,28 177.60 J81.43 61.86 19 13 53 3700.6 -,51 J70.97

2280.06 -27,36 43,71 J85.67 102.54 4 29 47 1680.1 -25.36 35.49

4062.38 4.26 159.54 180.89 60.39 20 23 45 3462.4 ,29 153.01

2013.91 -30.23 22.64 184.61 106,77 5 49 25 1413.9 -27.64 J4.41

3901,30 6.79 143.76 179.32 56.42 21 12 29 3301.3 2.33 139.51

CIFFERENTIAL CORRECTIONS HI0-COURSE EXECUTIC_ ACCURACY ORB|T OETERMINATION ACCURACY

TOE 1.4965 TRA -.2753 TC3-6,0679 BAU 1.0329 SGT 4971.0 SGR 33_.6 SG3 285.3 ST 2412.5 SR 186.4 55 854.9

RCE .1144 RRA -.0595 RC3 .3632 FAU ,03426 RRT -.3830 RRF -.3999 RTF .9333 CRT .9902 CRS -.9509 CST -.9800

F0E 1.1152 FRA .5208 FC3-3.6958 BSP 15769 SGB 4982.J RE3 .0433 R13 -.9333 LSA 2561.1 HSA 162.2 55A 18.4

802 J.5009 BRA ,2817 BC3 6.0788 FSP -951 SGJ 4972.7 5G_ 307.! TH_ 178.33 ELI 2419.6 EL2 26.0ALF 4.38

LAUNCH DATE DEC 6 1965 FLIGHT TIME 164.00 ARRIVAL 0ATE N4V 19 1966

HELIOCENTRIC CONIC OISTANCE 479.594

RL 147.39 LAL ,OO LOL 73.67 VL 27.057 GAL -J.19 AZL 86.73 HCA 232.93 SMA 124.17 ECC .18BOB INC 3,2693 Vl 30.228

RP 108,94 LAP -2.61 LOP 306.53 VP 36.982 GAP 8.26 AZP 91.97 TAL 185.14 TAP 58.06 RCA JOO.BZ APO 147.53 v2 34.785

RC 151.511 GL 25.49 GP 1.32 ?AL 93.14 ZAP 161.05 ETS 2.63 ?AE 130.08 ETE 179.11 7AC 60.75 ETC 163.19 CLP-|61.09

PLANETOCE_.rTRIC CONIC

C3 12.851 VHL 3.585 OLA 15.08 RAL 330.06 RA0 6567.5 VEL 11.586 PTH 2.03 VHP 5.598 OPA -14.77 RAP 328.4J ECC 1.2115

LNCH AZMTH LNCH TIME L-I TIME |NJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

90.00 2 23 45 2602.43 -26.70 67.58 189.06 99.79 3 7 7 2002.4 -25.06 59.29

90.00 18 21 5 4269.53 2.28 175.86 184.30 61.77 19 32 15 3669.5 -1.31 169.23

100.00 3 53 17 2313.7J -27.83 46,10 |88.82 10|.37 4 31 50 1713.7 -25.98 37.79

100.00 19 34 15 4033.48 3.29 J57,95 163.74 60.27 20 41 29 3433.5 -.69 151.42

|10.00 5 19 47 2043.06 -30.79 24.74 188.01 105.65 5 53 50 J443.1 -_8.33 16.40

110.00 20 24 15 3876.89 5,87 144,47 182.14 56.26 21ZB 51 3276.9 1.40 138.24

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT OETERM]NATION ACCUR4CY

TOE 1.5756 TRA -.15_J TC3-6.09_6 8AU 1.0485 5GT _048.6 5GR 341.9 SG3 274.3 ST 2522.8 SR _O0.7 SS 862._

ROE .1237 RRA -.0676 RC3 .3565 FAU ,05105 RRT -.3417 RRF -.3585 RTF .93_F CRT .9B65 CRS -.9431 CST -.9616

r0[ 1,1002 FRA .5788 FC3-3,4388 BSP J5977 SGB 5060.2 R_3 .0410 RI3 -.9328 LSA 2668.9 NSA 159.1 SSA 18.9

BOE 1.5804 BRA .]692 BC3 6,]030 FSP -910 5G1 5049,9 5G2 3_1.3 TH_ 178.67 ELI 2530.6 ELE 32.7 ALr 4,49
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL 2. 1965-66p

LAUNCH 0ATE 06C 6 1965

NELIOCENTRIC CONIC

RL 147,39 L4L .00

RP J08.94 LAP -2,71

RC 153,743 GL 15.35

PL4NETOCENTR|C CONIC

C3 13,050 VHL 3,613

LNCH ATMTH LNCH T|NE

90.00 2 25 46

90.00 IB 40 ?5

100.00 3 56 1

100.00 19 52 51

110.00 5 24 0

IJ0,oo 20 41 ?I

FL|GHT TIN? 166.00 4RRIVAL OAT[ NAT 21 1966

G[5TANCE 485.39!

LOL 73.67 VL 27.013 GAL -.83 A?L 86.72 HCA 236.09 SNA

LOP 309.71 VP 36.949 GAP 8.flI A?P 91,83 TAL |83.54 TAP

GP 1.23 ZAL 92.41 ZAP 162,12 ET5 2.74 ?AE 129.90 ETE

123,90 ECC ,19015 INC 3,2827 v! 30.?ZB

59,62 RC4 100.34 APO 147.46 V2 34,764

179.|4 ZAC 67,78 ETC 163.52 CLP-162.17

OLA 16.00 RAL 33?.74 RAD 6567,5 VEL 11.595 PTN 2,O3 vHP 5.741 0PA -14.17 RAP 330.48 ECC 1.2148

L-I TIN£ |NJ LAT IN] LONG IN] RT A$C IN] AZNTH IN] T|NE PO CST TIN IN] Z LAT IN] 2 LONG

2639.3? -?7.I0 70.20 192,35 98,53 3 9 46 2039.3 -25.64 61.04

4839.27 |.31 |74,17 187.33 61.71 19 51 4 3639.3 -2.49 167.54

2348,30 -28,77 48,58 192.13 100,13 4 35 9 1748,3 -26,58 40.18

4005.52 2.34 J56.4| 186.75 60.19 20 59 37 3405.5 -1.64 149.89

2072.99 -31.32 26,91 191.37 |04.46 5 58 33 1473.0 -29.01 18,46

3853.60 4.99 143.74 J85,10 56,14 21 45 35 3?53.6 .51 137,O2

OZFFERENTIAL CORRECTIONS HIO-COURSE EXECUTION ACCURACY ORBIT _E TERNINA TION ACCURACY

TOE 1,6538 TRA -.0273 TC3-6.0952 BAU 1,O652 $GT 5|26.0 SGR 351,1 SG3 264.2 ST 2626.4 SR 214.9 S$ 866,3

ROE .1334 RRA -,0754 RC3 ,3476 FAU .04815 RRT -.3031RRF -.3217 RTF .9327 CRT .982I CRS -.9353 CST -.9830

F0E 1.0827 FRA ,6792 FC3-3.J943 BSP 16255 SGO 5138.0 R23 .0397 R/3 -.9327 LSA 2769,4 NSA 156.3 SSA 19.4

BOE 1.6392 ORA .O801 003 6.1051 FSP -879 5GI 5127.1 SG2 334.5 7HA 178.81 ELl ?634,9 EL2 40.4 ALF 4.60

LAUNCH OATE OEC 6 1965 FLIGHT TIN[ 168,00 ARRIVAL CATE NAV 23 1966

HELJC_ENTRIC CONIC DISTANCE 49J.J71

RL 147.39 LAL .00 LOt. 73.67 VL 26.969 GAL -.46 A?L 66.70 HCA 239.25 $NA

RP 108.94 LAP -?,83 LOP 5|2.87 VP 36.9J7 GAP 6.77 A?P 91.69 TAL 181.93 TAP

123,63 £CC .19740 INC 3.295! V] 30,2Z8

61,17 RCA 99.84 APO j47o41 V? 34.7P4

RC 155.962 GL 25.14 GP 1.16 ?AL 69.64 ?AP 163.J6 [TS 2.86 ?AE 129,76 ETE 179,17 ?AC 64.85 ET( 163.84 CLP-163,20

PLANETO_ENTR]C CONIC

C3 13.315 VHL 3.649 0LA I6,9I RAL 335.48 RA0 6567.5 VEL II.606 PTH 2.03 VHP 5.888 DPA -13.53 RAP 332.57 [CC 1,2191

LNCH AZNTH LNCH TIME L-| TIHE IN| LAT IN| LONG IN| RT AS( IN| AZNTH IN| TIN? PO (ST TIM IN| 2 LAT IN| 2 LONG

90.00 _ 78 I 7677.18 -27.46 72.92 19_.78 97.22 3 l? 38 ?077,2 -26,17 64.49

90.00 19 0 5 4210,08 ,36 172.54 190.51 61.69 20 10 J5 3610.1 -3.42 165.91

100.00 3 59 0 ?383.74 -28.67 51.14 I95.59 98.84 4 38 44 1783,7 -27.15 42.67

100.00 20 11 46 3978.75 1,44 154.94 J89.91 60.|4 21 18 5 3378.8 -2.55 |48.4Z

110.00 3 ?8 32 7103.61 -31,8J 29,15 194.88 103.22 6 3 36 1503.6 -79,67 20.60

110,00 20 58 44 3831.63 4,16 147.09 |68.72 56,04 22 ? 35 3231.6 -.33 135,88

OIFFERENTIAL CC_RECTION$ NI0-COURS[ EXECUTION ACCURACY ORBIT D[TERHINA T|ON ACCURACY

TOE 1.7337 TRA ,1071 TC3-6,0679 BAU ],0809 5GT 5|97,9 SGR 359,8 503 254.1 ST 2726,0 $R ?79.J S5 868.3

ROE ,|435 RRA -.0827 RC3 ,3362 FAU .04531 RRT -,2652 RRF -,2844 RTF ,9330 CRT ,9777 CRS -°92_2 CST -.9844

FOE 1.0654 FRA .6748 FC3-2.946J BSP 16568 $GB 52|0.4 R23 .0372 RJ3 -.933J LSA 2865.9 NSA 153.4 55A 19.8

B0E 1,7396 BRA .1333 BC3 6.072? FSP -854 5Gl 5198,8 SG2 346,8 THA I78.94 ELI 2735,2 EL2 4_.5 ALF 4.70

LAUNCH OAT£ 0EC 6 1965 FLIGHT TIN£ 170.00 ARRIV4L 0ATE N4Y 25 1966

HELIOCENTRIC CONIC OISTANCE 496.933

RL 147.39 LAL ,00 LOL 73.67 Vb 26.9?5 GAL -.07 A?L 86.69 HCA 747.41 5M4 |23.36 £CC .19465 INC 3.306? Vl 30.ZZB

RP 108,94 LAP -2.93 LOP 316.04 VP 36,886 GAP 9.03 AZP 91.53 TAL 180,30 TAP 62.71 RCA 99.32 APO 147.39 v2 34.785

RC 158.168 GL 24,86 GP 1.10 ZAL 86.83 ?AP 164.17 ETS 3,02 ZAE 129.63 £T£ 179.19 ?AC 66.95 ETC 164.14 CLP-164.$l

PLANETOCENTRIC CONIC

C3 13.651 VNL 3.695 OLA 17,79 RAL 338.29 RAD 6567.5 VEL 11.67| PTH 2.04 VHP 6.041 0PA -12.86 RAP 334.67 [CC 1.Z247

LNCH AZNTH LNCH TIHE L-I T|N£ INJ LAT INJ LONG INJ RT A$C INJ AZNTH INJ TIN£ PO CST TIN [NJ 2 LATINJ Z LONG

90.00 ? 30 29 ?715,89 -27.76 75.71 199.36 95.85 3 15 45 2115.9 -26,66 67,22

90.00 19 20 ? 4182.23 -.54 |70.99 193.84 61.69 20 29 44 3582.2 -4.3? 164.35

100.00 4 2 16 7419,92 -29.07 53,77 199.19 97,50 4 42 36 1819,9 -27.68 45.22

100.00 20 30 56 3933,44 ,58 153,55 193.22 60.11 21 36 49 3353,4 -3,40 147.03

110.00 5 33 74 ?|34,82 -32.28 31.47 |96.54 101.92 6 8 58 1534.$ -30.30 2E,BJ

110,00 21 16 18 3811.30 3.38 141.02 191.47 55.96 ?Z 19 49 3211.3 -J.ll 134,82

DIFFERENTIAL CORRECTIONS NI0-COUR$E EXECUTION ACCURACY ORBIT OETERNINA TION ACCURACY

TD[ J.816?. TRA ,2362 TC3-6,0261 BAU I,i014 SGT 5282,9 SGR 368,0 553 ?45,3 ST 2821,9 $R 243.? SS R69.8

ROE .|542 RRA -,0894 RE3 .3231FAU .04326 RRT -.2793 RRF -,7486 RTF .9372 CRT .9726 CR5 -.9740 CST -.9_63

FOE 1,051_ FRA .6978 FC3-2.7436 BSP 16907 SGB 5?95.7 R23 .0536 RJ3 -.9373 LSA 2959.2 NSA I48.0 SSA 20.0

BOE 1,8227 BRA .2575 BC3 6.0348 FSP -833 $GI 5283.6 $02 358.| THA 179.O8 ELI 7831,8 EL2 56.3 ALF 4.79

LAUNCH 0ATE 0£C 6 1965 FLIGHT TIHE 172,00 ARRIVAL 0ATE MAY 27 1966

HELIC_ENTR|C CONIC 01STANCE 502,677

RL 147.39 LAL .O0 LOL 73,67 VL 26.86? GAL .33 AZL 86.68 HCA

RP IO8.94 LAP -3,OZ LOP 319.20 VP 36,856 GAP 9.30 AZP 91,37 TAL

RC 160.359 GL 24,51 GP 1.04 ZAL 83.99 ZAP 165.15 ET5 3,19 ZAE

PLANETO(ENTR|C CONIC

C3 14.O68 VHL 3.7510LA 18.63 RAL 341.16 RAO 6567.6 VEL I|.638 PTH ?.O4 VHP

LNCH ATNTH LNCH TIME L-I T/HE INJ LAT INJ LONG INJ RT A$C INJ AZNTH INJ TIN[

90,00 2 33 13 2755.37 -28,00 78,57 203,06 94,43 3 19 8

90,00 19 40 9 4155,_8 -1,38 169,53 _97,31 6J,71 20 49 25

100.00 4 5 49 2A56.69 -79.32 56.46 202,93 96.|! 4 46 46

100.00 70 50 14 3929.85 -.27 Ifl?.26 I96.66 60.11 21 55 44

1]0,00 5 36 34 ?I66.51 -32.70 33.85 ?07.35 |00.57 6 14 41

II0.OO 21 33 58 3797.79 2,67 140.06 194_ 55.91 2? 37 ]I

OIFF£RENTIAL CC_qRECTION$ NI0-COUR$E EXECUTION ACCURACY

TOE ],9051 TRA ,4|80 TC3-_,8843 BAU I,|087 $GT 5329.9 SGR 375,4 $G3 236.?

ROE ,J655 RRA -.0966 RC3 ,3062 FAU .03966 RRT -,191_ RRF -,2117 RTF .932?

FOE J.0385 FRA .7776 FC3-2.4527 BSP 169J9 SG9 5343.1 R23 .0324 R13 -.932?

BOE J,9173 BRA ,4?90 BC3 5.8923 FSP -783 $01 5330,3 502 368,4 THA 179,72

245.57 SMA I23,09 ECC .19757 INC 3.3J76 Vl 30.ZZB

178.67 TAP 64.24 RCA 9_.7_ APO 147,40 V2 34.707

129.53 ETE |79.22 ?AC 69.07 ETC ]64.43 CLP-165.19

6.199 OPA -12.15 RAP 336.78 £CC 1.2315

PO C$T TIN IN] 2 LAT IN] 2 LONG

2|55.3 -?7.09 70,02

3556.0 -5,15 J62.8_

1856.7 -?P.16 47.P5

3329.8 -4,20 145,73

1566.5 -30,90 25,09

319E.8 -1.82 J33.65

_BIT 0ETERNINATION ACCUR4C_

ST 2920.? SR 257,2 $5 873,8

CRT .9658 CR$ -.9132 CST -,9866

LSA 3055.2 M5A 151.g 55A 20.1

ELI 2930,B EL2 66.4 ALF 4.86
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 2, 1965-66_

L4UNC_ CArE CEC 6 196_ rLZGHT 71M£ I74.00 4RRZ¥AL OATE NAv 29 1966

HELIOCENTRIC CONIC

RL 147.39 LAL .00 L0L 73,67 VL

RP 106.9_ LAP -3.10 L0P 322.37 VP

RC 162,536 GL 24.09 GF .99 ZAL

PLANETOCENTRIC CONIC

C3 14.574 VNL 3.618

LNCN A_MTH LNEH TIME

90,00 2 36 13

90,00 2O O 2O

100,00 4 9 4|

IO0.O0 2I 9 33

IlO.OO 9 44 9

II0,00 2i 51 39

OIFFERENTIAL CORRECTI(_I$

TOE 1.9889 TRA ,9829 TE3-3.7923 BAU I.|222

ROE .1777 RRA -.I023 RC3 .2964 FAU .03747

F0E 1.0212 FRA .8187 FC3-2.Z260 BSP |7198

BOG 1,9966 BRA .5919 BE3 5.7599 FSP -763

CISTANCE 906,399

26,639 GAL .74 AZL 66,67 MCA Z49,73 SMA 122,63 ECC .20042 ZNC 3.928! Vl 90,226

36.627 GAP 9.98 AZP 91.ZJ TAL 177.03 TAP 65.76 RCA 98.21 APO 147,44 vz 94.789

91.14 ZAP 166.11 ET5 3.39 ZAE 129.45 6TE I79.29 ?AC 71.22 ETC 164.70 CLP-166.I9

0LA 19,42 RAL 344,06 RA0 6567,6 VEL 11,660 PTH 2,05 VMP 6,364 0PA -11,41 RAP 396,90 ECC I.Z399

L-I TIME INJ LAT |NJ LONG INJ RT A$C INJ AZNTH INJ TiME PO CST TIN |NJ 2 LAT |NJ 2 LONG

Z799.27 -28.J7 61.49 206.89 92,99 9 22 48 2195.3 -27.46 72.89

4J3J.69 -?.J7 168.17 200.9I 6}.76 71 9 12 3531,7 -5,93 J63.SJ

2493,86 °29,36 59,20 206,79 94.69 4 91 15 1895.9 -29,59 90.93

3908.31 -.95 151.08 200.24 60,12 22 I4 42 3308,3 -4.92 I44.94

2199,32 -33,07 36,27 206,69 99,I8 6 E0 43 1596.5 -31,49 27.42

3776°43 2.05 139,20 198.36 55.87 22 54 35 3176.4 -2.44 I33.00

MI0-COURSE EXECUTION ACCURACV C_qBIT _ETERNIN4TION ACCURACv

SGT 5390,8 SGR 382,4 SG3 627,5 ST 3000,8 SR 671,2 Ss BTO,Z

RRT -,1564 RRF -,I768 RTF ,9332 CRT ,9603 CRS -,9070 CST -,9677

$GB 9404,3 RE3 .0305 RI3 -,9332 L$A 3132.5 NSA 191.E 554 EO.J

501 5391ol SG2 37?,7 THA 179.36 ELI 3012.1 EL2 79.4 ALF 4.96

LAUNCH OATE DEE 6 1969 FLIGHT TIHE J76,00 ARRIVAL CAT[ MAY 31 1966

HELIOCENTRIC CONIC 0I$TANCE 5IA,|O0

RL 147.39 LAL .OO LOL 73,67 VL 26,796 GAL J,Jg AZL 86,66 HCA Z5J,89 SHA

RP J09.96 LAP -3.17 LOP 325.93 VP 36.799 GAP 9.87 AZP 91.04 TAL 179.38 TAP

RC 164.699 GL 23.60 GP .94 ZAL 7b.29 ZAP 167,05 ET5 3.62 ZAE |29.36 ETE

PLANETOCENTRIC CONIC

C3 19,19I VHL 3,896 OLA 60,17 RAL 347,00 RAO 6567,6 VEL 1|,686 PTH 2,06 VHP

LNCH AZMTH LNCH TIME L-I TIME IN| LAT IN| LONG INJ RT ASC IN| AZNTH IN| T|NE

90.00 E 39 3| 2833.52 -28,Z8 84,42 2|0.83 9J,5! 3 26 46

90.00 EO EO 68 4|09,64 -E.88 166.94 204.63 6J.82 El 28 97

IO0.O0 4 13 52 653|.69 -69.73 61.97 610.76 93.24 4 56 3

JDO.OO EI 69 48 3989,16 -J,60 |50,02 203,93 60,19 22 33 37

IIO,OO 5 49 96 2230,70 -33.39 38.73 2|0,34 97,76 6 27 7

IIO.OO ZZ 9 12 3762.46 1.52 I38,47 20|.98 55.85 23 |I 55

DIFFERENTIAL CORRECTIONS HZ0-COURSE EXECUTZON ACCURACY

TO£ E,0746 TRA ,7609 TC3-9,5858 BAU 1,J350 $GT 5447,3 $GR 388,7 SG3 E|9,5

ROE .1908 RRA -.1078 RC3 ,E699 FAU .03513 RRT -.1616 RRF -,J4_2 RTF .9339

FOE 1,0049 FRA .8811 F(3-E,0035 8SP 174J3 506 546J,2 RE3 ,0284 R13 -,9340

806 2.0833 BRA .7684 8C3 9.f19_E FSP -736 SG| 5447.5 SG2 389.8 THA 179.50

162,96 ECC ,Z0356 INC 3.5381 vl 30.226

67,67 RCA 97,62 APO I47.5! v2 34,792

179.27 ZAC 73.38 ETC 164.96 CLP-167.08

6.336 0PA -10.64 RAP 341.03 6CC 1.2498

PO CST TIH JNJ 2 LAT |NJ E LONG

E635,5 :67,77 79,79

3509.6 -6.66 160.26

1931.3 -EB,97 53.29

3299.| -9.56 143.48

1630.7 -31.96 69.79

3162.5 -Z.97 132.27

C_SIT 0ETERNINATION ACCURACY

ST 3074,4 SR 285.1 SS 669.6

CRT .954? CRS -,9009 CST -,9886

LSA 3602.9 MSA 15J.6 554 19.9

ELI 3086.4 ELE 84.5 ALF 9.06

L4UNCH CAT[ DEC 6 I969 FLIGHT TIME 178.00 4RRIVAL GATE JUN 2 1966

HELIOCENTRIC CONIC DISTANCE 5J9.777

RL I47.39 LAL .00 LOL 73.67 VC 26.754 GAL 1.63 AZL 66.69 MCA 295.06 SMA |22.3| ECC .20696 INC 3.3477 v] 30.228

RP J08.91 LAP -9.23 LOP 328.70 VP 96.771 GAP |0.18 JZP 90.86 TAL 173.72 TAP 68,78 RCA 96.99 4PO 147.62 vZ 34.796

RE 166.847 GL 29.06 GP .90 Z4L 75.45 ZAP 167.96 ETS 3.88 ZA£ 1Z9.33 ETE 179.30 7AC 75.5t ETC 165.20 CLP-I67.99

PL_NETOCENTRIC CONIC

C3 I5.900 VHL 9,987 DLA 20,87 RAL 349.95 RAO 6967,6 VEL |1,717 PTH 2,06 VHP 6,716 DPA -9,84 RAP 349,17 ECC 1,2617

LNCH AZNTH LNCH TIME L-I TIME INJ LAT [NJ LONG INJ RT ASC INJ AZMTM |NJ TIME PO CST TIN INJ ? LATINJ 2 LONG

90.O0 2 43 8 7875.87 -68.32 87.37 2/4.85 90.03 3 31 4 2275.9 -28.01 78.72

90.00 20 40 63 4090,18 -3,50 165,85 208,46 61,88 2! 48 33 3490,2 -7,23 I99.J6

IO0,OO 4 18 24 2568,69 -29.84 64,74 214,83 91,79 5 1 J3 1968,7 -29.28 55,99

IO0.O0 El 47 49 5876.99 -2.|6 149.|Z Z07.7_ 60.18 _2 52 21 3276.6 -6.12 141.96

lIO,O0 5 56 B 2662,90 -33,66 41,E0 E14,5| 96,32 6 33 5| J662.9 -32,46 32.19

lJ0.OO Z2 26 33 3791.15 1,O8 137.86 205.69 59.83 23 29 4 3151.1 -3.41 J31.68

_IFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT OETERMINA TION ACCURACY

T0E 2.|599 TRA .9491 TC3-9.3913 BAU 1,1472 $GT 9499.8 $GR 394.4 SG3 211.3 ST 3136.9 $R 298.8 SS 89_.9

ROE .2049 RRA -.IIZE RC3 ,248| FAU .03293 RRT ".0873 RRF -,1082 RTF .9350 CRT .949E CRS -.9953 CST -.9899

FOE ,9881 FRA ,9015 FC3-J.7932 BSP 17652 506 55|4,0 R23 ,0263 R|3 -,9350 LSA 3262.4 MSA 152.6 554 I9.6

BOG 2.I696 8RA .9557 8C3 9.3970 FSF -716 501 5_00.0 SG2 392.9 THA 179.64 ELI 3149.7 £L_ 95.7 4LF 9.17

L4UNCH 0ATE OEC 6 J969 FLIGHT TIME 180,00 4RRIVAL 0ATE ION 4 I966

HELIOCENTRIC CONIC OISTANCE 565,427

RL J47.39 LAL ,00 LOL 73,67 VL 66,71E GAL E,J| AZL 86,64 HCA 658,22 SHA 122,05 ECC ,2J069 INC 3,3970 Vt 30.228

RP 108,89 LAP -3,69 LOP 331,87 VP 36,745 GAP 10,49 AZP 90,69 TAL J72,06 TAP 70.28 RCA 96,34 APO 147,77 V2 34.800

RC J68.980 GL 26.46 GP .86 ZAL 72.64 ZAP 168.86 £TS 4.J8 ZAE 129.E9 ETE J79.3_ ZAC 77.7_ ETC 165.43 CLP-I68._9

PLANETOCENTRIC CONIC

C3 J6.749 VHL 4.O92 OLA El.30 RAL 356.9I RA0 6567.7 VEL ||.753 PTH E.07 VHP 6,905 OPA -9.01 RAP 349,3I ECC 1.2796

LNCH AZMTH LNCM TIME L-] TIN[ ZNJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM IN| E LATINJ Z LONG

90.00 2 47 7 6916.06 -28.68 90.31 E18.96 88.56 3 35 43 2316.1 -28.18 61.65

90.00 20 59 58 4073.62 -4.03 164.92 E|2.37 6|.9_ 22 7 52 3473,6 -7.75 J98,22

!00.00 4 63 18 2605.92 -69.89 67.5| 2|8.96 90,33 5 6 44 E005.9 -29.5Z 98,73

100.00 EE 6 68 3839.00 -E.6E |48,37 Z_1.59 60.2| 23 lO 47 3259.0 -6.57 141.80

llO.OO 6 2 4J 6294.99 -33.88 43.68 _J8,77 94.87 6 40 56 J695.0 -96.93 34.60

JIO.OO 22 43 39 3746.70 ,76 137.44 209,48 55.86 73 45 57 3142.7 -3.73 13J,23

OIFFERENTIAL CORRECTIONS H|0-C_/RSE EXECUTION ACCURACY ORBIT DETERMINATION ACCUR4CY

TOE Z,6493 TRA 1.1537 TC3-5,J380 BAU |,1956 $GT 5545,6 SGR 399.3 SG3 703,? 57 3194,7 SR 312.2 SS 852.7

ROE ,2J99 RRA -.1/58 RC3 .E664 FAU .03063 RRT -.0522 RRF -.07_6 RTF .9356 CRT .943? CR$ ".8899 CST -.9903

FOE ,9739 FRA ,9448 FC3-|,9836 8SP 17768 5G8 5559,9 RE3 .0235 R|3 -,9356 LSA 3317.6 NSA 154.7 SSA 19,E

BOG Z,66OO BRA J.|599 BC3 9,1630 FSP -688 5GI 5543,6 SG_ 398,7 THA |.79,78 ELI 5_08,3 EL2 102,8 4Lr 9.27
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES {VOL. 2. 1965-66p

LAUNCH DATE DEC 6 J965 FL]GHT TIME 182.00 ARRIVAL 0ATE JUN 6 1966

HELIOCENTRIC CONIC

RL J47.39 LAL .00 L0L ?3.67 VL

RP 108.B8 LAP -3.33 LOP 335.04 VP

RE JZJ.096 GL 21.BJ GP .B3 ZAL

PLANETOCENTRIC CONIC

C3 |7.732 VNL 4.21J

LNCH A?MTH LNCH TIME

90.00 Z 5J 30

90,00 21 19 5

JO0.O0 4 28 36

100.00 22 24 39

1|O.00 6 9 35

110.O0 23 0 I0

OIFFERENT|AL CORRECTIOqS

TOE 2.3350 TRA 1.3665 TC3-4.9J24 BAU 1.1655

RDE .2359 RRA -.1|e4 RC3 .2044 FAU .02857

rOE .9581 FRA .9844 FC3-1.3932 8se 17951

8DE 2.3469 BRA 1.3716 8C3 4.9167 FSP -665

0|STANCE 531.049

26.670 GAL 2.60 AZL 86.63 HCA 261.59 SMA 121.80 ECC .21472 INC 5.3662 Vl 30.?Z8

36.7|9 GAP ]0.b2 A?P 90.50 TAL 170.39 TAP 71.78 RCA 95.65 APO 147.96 v2 34.805

69.86 ZAP 169.74 ETS 4,51 ZAE 129.26 ETE J79.36 ZAC 79,99 ETC 165,63 CLP-169.77

0LA 22,08 RAL 355.85 RAD 6567.7 VEL 11.795 PTM 2.09 VHP 7.103 DPA -8.17 RAP 347.45 [CC 1,Z918

L-I TIME INJ LAT |NJ LONG INJ RT A3C INJ AZMTN INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

29f15.65 -28.JB 93.22 223.J3 87.11 3 40 46 2333.8 -28.28 s4.55

4060.30 -4.46 164.17 216.36 62.01 22 26 45 3460.3 -8,17 15T.46

2642.72 -29.87 70.25 223,20 88.89 5 J2 39 2042.7 -29.7J 6J.45

3848.65 -2.97 147.80 215.54 60.24 23 28 48 3249.6 -6.91 |4J,Z3

2326.8J _34.03 46.J5 223.10 93.4| 6 4B 22 1726.8 -33.19 37.02

3737.33 ,56 137.16 213.34 35.82 24 2 27 3137.3 -3.93 130_95

MI0-C(_JRSE EXECUTION ACCURACY ORBIT DETERMINAT]ON ACCURACY

SGT 5f188.95GR 403.5 SG3 196.4 ST 3236.1 SR 325.2 SS 843.5

RRT -.0183 RRF -.0382 RTF .9367 CRT .9385 CRS -.8652 CSY -.9910

$G8 5603.5 R23 .0210 el3 -.9367 LSA 3356.2 MSA 157.1 SSA J8.8

SGJ 5588.9 $G2 403.5 THA 179.92 ELI 3250.4 EL2 JJJ.B ALF 5.39

LAUNCH DATE DEC 6 J965 FLIGHT TIME 184.00 ARRIVAL DATE JUN 8 1966

HELIOCENTRIC CONIC DISTANCE 536.638

RL 147.39 LAL .00 LOL 73.67 VL 26.628 GAL 3.12 JZL B6.62 HCA 264.55 SMA 12|.56 ECC .21909 INC 3.3752 V! 30.228

RP 108,86 LAP -3.36 LOP 338.2! VP 36.694 GAP _1.17 kiP 90.32 TAL 168,73 TAP 73.28 RCA 94.92 APO 148.19 V2 34,BIJ

RC 173.I96 GL 2J.12 GP .80 ?AL 67.12 ZAP J?0.6l [TS 4.89 ?AE 129,24 ETE 179.39 7kC 82.23 ETC 163.82 CLP-170.64

PLANETOCENTRIC CONIC

C3 18.87B VHL 4.345 DLA 22.59 RAL 358.77 RAO 6567.B VEL 11.843 PTH 2.10 VHP 7.312 DPA -7.30 RAP 349.60 ECC J.3107

LNCH ATMTH LNCN TIME L-I TIME fNJ LAT INJ LONG INJ RT A$C INJ AZMTM |NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 2 56 18 2994.9? -28.01 96.06 227.35 85.69 3 46 13 2395.0 -28.32 P?.4J

90.00 21 3? 34 4050.49 -4.77 163.62 220.40 62.05 22 45 4 3450.5 -8.47 156.90

100.00 4 34 20 2678.92 -29.80 72.94 227.47 87.48 5 JS 59 2078.9 -29.83 64.13

IO0.O0 22 42 14 3841.77 -3.2| 147,42 219.54 60.26 23 45 15 3241.8 -7.14 J4D.B4

110.00 6 16 50 2358.25 -34.13 48.60 227.50 91.97 6 56 8 1758.2 -33.48 39.42

II0.00 23 16 J3 3735,2J _47 137,05 Z|7.24 55.82 2A 16 28 3J35.2 -a.OJ 130.84

DIFFERENTIAL CORRECTZONS MI0-COURSE EXECUTION ACCURACY ORBIT DETERMINATIC_N ACCURACY

TOE 2.4202 TRA 1.5920 TC3-4,6468 gAU 1.J737 SGT 5626.8 SGR 407,0 5G3 1#9,4 ST 3265.9 5R 337.6 SS 833.0

ROE .2_0 RRA -.J188 RC3 .J824 FAU ,02656 RRT .0|57 RRF -.003? RTF .9378 CRT -9335 CRS -.8807 CST -.9916

FO£ .9425 FRA 1.0240 FC3-1.2182 OSP 18134 SG8 5641.5 R23 -.0185 R13 .9378 LSA 3383.5 MSA 260.I SSA 18.3

BOE 2.4334 0RA 1,5965 8C3 4,6_04 FSP -644 SG| 5626.8 SG2 407,0 TPI_ .07 ELI 3281.! EL2 !20.5 ALF 5.52

LAUNCH 0ATE DEC 6 1965 FLZGMT T|N[ 186.00 ARRZVAL DATE JUN 10 1966

HELIOCENTRIC CONIC

RL 147,39 LAL .00 LOL 73.67 VL

RP I08.84 LAP -3.36 LOP 341.36 VP

RE 173.276 GL 20.39 GP .77 ?AL

PLANETOCENTR|C CONIC

C3 20.205 VHL 4.495

LNCH A?MTH LNCH TIME

90.00 3 J 35

9O.00 2J 55 !7

100.00 4 40 28

I00.00 22 5g 4

IJO.OO 6 24 24

110.00 23 31 39

OIrrERENTZAL CORRECTIONS

TOE 2.5054 TRA J.8313 TC3-4.3663 BAU J.|802

ROE .2712 RRA -.1199 RC3 .|608 FAU .02464

roe .9272 FRA 1.0633 rc3-1.0556 8SP 18292

80E 2.3201 8RA 1.8352 8(3 4.3692 FSP -623

DISTANCE 542.192

26.58? GAL 3.67 A?L 96.62 HCA 26?.72 SNA 121.31 ECC .Z2365 INC 3.3841 V! 30.?Z8

36.67! GAP !1.53 A?P 90.13 TAL 167.07 TIP 74.79 RCA 94.16 APO 146.47 VZ 34._17

64.44 ?AP 171.47 ETS 5.34 ?AE 1_9.23 ET[ I79,43 7AC 64.4? [TO 165,99 CLP-171.50

DLA 2_.03 RAL J.65 RA0 6567.8 VEL JJ,899 PTH 2.1! VHP 7.534 DPA -6,41 RAP 351.74 ECC 1.3325

L-J TIME [NJ LAT |NJ LONG XNJ RT ASE JNJ A?MTH KNJ TIME PO (ST TIM INJ 2 LAT INJ ? LONG

3033,18 -27.79 98.84 231.60 84.32 3 52 8 2433.2 -28.28 90.21

4044,49 -4.96 163.29 224.48 62.09 23 2 41 3444.5 -8.66 156,56

2714.32 -29.66 75.56 23I.?8 66.11 5 25 43 2114,3 -29.89 66.76

3838.57 -3.31 147.25 223.5? 60.27 Z4 3 3 323_.6 -7.25 140.67

2389.20 -34.18 51.02 231.94 90.54 ? 4 J3 1789.? -33.73 41.81

3736.45 .52 137.12 22J.18 55.82 24 33 55 3136.4 -3.9T 130.91

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 5660.4 SGR 409.9 SG3 182,6 ST 32#5.1 SR 349,3 5S B21.5

RRT .0497 RRF .0309 RTF .9392 CRT .92_6 CRS -.8766 CST -.9923

SGO 5675.3 R23 -.0161RI3 .9392 LSA 3400.3 HSA 163.3 SSA 17.7

SGI 5660.5 SG2 409.4 THA .21 ELI 3301.1 EL2 129.0 ALF 5.65

LAUNCH DATE DEC 6 1965 FLIGHT TIME J88.00 ARRIVAL GATE JUN 12 1966

HELIOCENTRIC CONIC

RL 147.39 LAL .00 LOL 73.67 VL

RP |08.82 LAP -3,39 LOP 344.55 VP

RC 177.341 GL 19.64 GP .74 2AL

PLANETO(ENTRIC CONIC

C3 21.737 VHL 4.662

LNCH A2MTH LNCH TIME L-| TIME INJ LAT

90.00 3 ? 21 3070.2_ -27,51

90.00 22 12 6 4042.49 -5.03

100.00 4 47 4 2748.76 -29.47

IO0.O0 23 _5 5 3839.22 -3.29

110.00 6 32 16 2419.62 -34.17

110.00 23 46 22 3741,12 .70

DIFFERENTIAL C_RECTICNS

TOE 2.5932 TRA 2,088_ TC3-4.0698 BAU 1.1834

ROE .290_ RRA -.|187 RC_ .1400 FAU .02270

FOE .9143 FRA 1.1044 FC3 -.9041BSP 18355

802 2.6094 BRA 2.0916 8C3 4.0722 FSP -599

OISTANCE 547.705

26.546 GAL 4.24 A?L 86.6J HCA 270.89 SMA 121.07 ECC .22903 INC 3.3929 vI 30.228

36.648 GAP 11.92 A?P 89.95 TAL 165.4| TAP 76.30 RCA 93.34 APO 148.80 V2 34.824

61.83 2AP 172.32 E?S 5.87 ?AE 129.22 ETE 179.46 7AC 86.72 [TC 166.14 CLP-172.35

OLA _3.42 RAL 4.48 RAO 6567.9 VEL 11.963 PTM 2.13 VMP 7.769 DPA -5.51 RAP 353.89 ECC 1.3577

INJ LONG INJ RT ASC INJ AZMTH /NJ TIME

101.51 235.88 83.00 3 58 31

163.17 228.56 62.10 23 19 29

78.10 236.12 84.78 5 32 52

147.28 227.62 60,27 24 19 4

5_.40 256.42 89.13 7 12 36

137,36 225,13 55.82 24 48 43

M|0-COURSE EXECUT/ON ACCURACY

SGT 5690.2 5GR 412.0 $G3 J76.2

RRT .0843 RRF .0665 RTF ,9405"

SG8 5705.1 R23 -.0133 RI3 ,9405

SG1 5690,3 SG2 410,5 THA .35

PO CST TIM ]NJ 2 LAT IN! 2 LONG

2470.3 -28.19 92.92

3442.5 -8.?2 156.44

Z148.8 -29.89 69,32

3239.2 -7.23 140,70

J8!9,6 -33.92 d4.16

3J4J.| -3.79 13J.J5

ORBIT DETERMINATION ACCURACY

5T 3297,4 SR 360.J $5 BJI.O

CRT ,9238 CRS -.8728 CST -.9929

LSA 34!D.6 NSA 167.2 $5A 1T.1

£LJ 33!4,2 EL2 137.2 ALF 5.77
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JPL TM 33-99 EARTH'VENUS TRAJECTORIES I VOL. 2. 1965-66_

LAUNCH CAT[ DEC 6 |965

H[LIOC[NTRIC CONIC

RL 147,39 LAL .00

RP 108.79 LAP -3.39

RE ]79.395 GL 18.66

PLANETOCENTRIC CONIC

C3 23,504 VHL 4.849

LNCH ATNTH LNCH TIME

90.00 3 13 38

90.00 ZZ 27 56

100.00 4 54 5

100,00 23 30 IO

110.00 6 40 25

110.00 0 4 J5

FLIGHT TINE 190.00 ARR|VAL CATS JUN 14 1966

DISTANCE 553.173

LOL 73.67 VL 26,506 GAL 4.84 ATL 86.60 HCA 274,05 SNA 12O.B4 £CC .Z3467 INC 3,4019 VJ 30.228

LOP 347.73 VP 36.626 GAP 12.33 47P 89,76 TAL |63,76 TAP 77,92 RC4 92.48 APO 149.19 V2 54.852

GP ,72 ZAL 59,29 ZAP 173.16 [TS 6.50 74£ 129.21 ETE 179.50 ZAC 89,98 £TC 166.26 (LP-173.20

0LA 23.73 RAL 7.Z5 RAD 6568.0 VEL 12.037 PTH Z,15 VHP 8.019 0PA -4.60 RAP 356.03 ECC 1,3869

k-[ TIME IN] LAT IN] LONG |NJ RT ASC IN] AZNTH IN] TIN[ PO CST TIM IN] 2 LAT IN] 2 LONG

3105.99 -27,|9 104,08 240.17 S1,75 4 5 24 2506.0 -ZH,05 95.52

4044.72 -4,95 163.30 232.68 62.08 23 35 20 3444.7 -8.65 156,57

2762,|0 -29.24 80.55 240.47 93,51 5 40 27 2182.1 -29._3 T1.80

3843.83 -3.14 147.54 231.67 60.26 24 34 13 3243.B -7.07 140.96

2449.42 -34.|Z 55.72 240.9| 87.75 7 2! 15 1849.4 -34.05 46.49

3749.28 J.01 137,78 229.09 55.93 1 6 44 3|49,3 -3.48 J3].58

O[FFERENTI4L CORRECTIONS

TOE 2,6766 TRA 2,3562 TC]-3.7749 BAU 1.1868

ROE .3107 RRA -.II6I RC] .I202 FAU ,02092

FC£ ,8999 FRA 1.1437 re3 -.7707 BSP 18499

BD£ Z.6946 BRA 2.559| BC3 3.7768 FSP -580

MID-COURSE EXECUTION ACCURACY ORBIT _ETERNINATION ACCURACv

$GT 5714.6 SGR 413.4 SG3 170,0 ST 3294,1 SR 369;9 SS 796.4

RRT .liB2 RRF .|011RTF ,9421 CRT .9192 DR5 -.8692 CST -.9934

SGB 5729,5 R23 -.0109 RI3 ,9421 LSA 3405,3 MSA 171.0 SS4 16.6

SGI 5714,8 SG2 410.4 THA .49 ELl 3311.7 EL2 145,0 ALF 5.90

LAUNCH DATE DEC 6 1965 FLIGHT TIME 192.00 ARRIVAL 0ATE JUN 16 1966

HELIOCENTRIC CONIC DISTANCE 558.587

RL ]47.39 LAL .00 LC_ 73.67 VL 26.466 GAL 5.48 A?L 86.59 HCA 277.23 5NA J20.6! £CC .24081 INC 3.4108 VI 30.228

RP 108.77 LAP -3.38 LOP 3_0.90 VP 36.605 GAP 12,77 AZP 89.57 TAL 162,12 TAP 79.35 RCA 91.56 4PO 149.65 V2 34.840

RC 181.409 GL 18.07 GP .70 ZAL 56.82 ZAP 174.00 ETS 7.29 7AS 129.21ET£ 179.53 7AC 91.24 ETC 166,37 CLP-174.04

PLANETC(ENTRIC CONIC

C3 25.539 VHL 5.054 0LA 23,99 RAL 9.95 RAO 8568.0 VEL 12.121 pTH 2.17 VHP 8.286 OPA -3,67 RAP 358,I7 ECC 1,4_03

LNCH AZMTH LNCH TIME L-I TIME INJ LAT IN] LONG IN] RT ASC IN] ATNTH IN] TIME PO CST TIN IN] _ LAT IN] 2 LONG

90,00 3 20 27 3140.2| -26,93 |06.52 244.47 80.58 4 12 47 2540,2 -27,86 98.0!

90,00 22 42 39 4051.29 -4.74 163.67 236,76 62.05 23 50 JO 3451.3 o8,45 156.95

100.OO 5 I 33 2814.27 -26.97 82.91 244.83 82,30 fi 49 27 2214.3 -29,74 74,18

1OO.O0 23 44 14 3852.47 °2.84 148.01 235,72 60.23 24 48 27 3252.5 °6.79 141.44

JIO.OO 6 48 50 2479.60 -34.02 58.00 245.42 86,41 7 30 9 1878,6 -34.14 48.75

110.00 0 17 22 3760.90 1.46 138.39 233.03 55.84 l 20 3 3160.9 -3,03 132.19

D_FFERENTZAL CORRECTIONS MID-COURSE EXECUTION ACCURAC_ C_qBIT DETERMINATION ACCURACY

TOE 2.7601 TRA Z.6403 TC3-3.4790 8AU 1.1880 SGT 5734.5 SGR 414.0 SG3 163.9 ST 3281.7 5R 378.6 $5 795.6

ROE .3319 RRA -,1118 RC3 ,|0IS FAU .01921 RRT .1522 RRF ,1357 RTF .9439 CRT .9146 CRS -,8859 CST -,9940

FOE .8863 FRA 1.1837 FC3 -,6513 8SP 18632 508 5749.5 R23 -,0088 RJ3 ,9439 L$A 3391.1NSA 174.9 SSA 16.0

ROE 2.7800 BRA Z.6427 Be3 3.4795 FSP -562 SGI 5734,9 SGZ 409._ THA ,63 ELI 3300.0 EL2 152.3 ALF 6.04

LAUNCH 0JTE DEC 6 1965 FLIGHT TINS 194,00 ARRIVAL DATE JUN IB 1966

HELIOCENTRIC CONIC

RL ]47.39 LAL .00

Rp ]08.74 LAP -3,36

RC 183.413 GL 17.27

PLANETOCENTRIC CONIC

C3 Z7.883 VHL 3.280

LNCH 47MTH LNCH TIME

90.00 3 27 48

90.00 22 36 12

100.00 5 9 25

100,OO 0 I ]2

110,OO 6 _7 28

110,00 0 29 39

_ISTANCE 563.942

LOL 73.67 VL 26°427 GAL 6.15 AZL 86.58 HC4 280.40 SNA 120.38 [CC .24752 INC 3.4199 Vl 30.228

LOP 354,0B VP 36.585 GAP 13.23 ATP 88.38 TAL 160.50 TAP 80.89 RCA 90,5B APO 150.17 v2 54.849

GP ,68 ZAL 54.43 ZAP 174.84 £TS 8.31 ZAE 129.20 ST[ 179.57 7AC 93.50 £TC 166.46 CLP-174,B9

DLA 24.19 RAL

L-I TINS IN] LAT

5172.80 -26.44

4062.27 -4.39

2845.19 -29.67

3863.12 -2.42

2507,16 -33.87

3775,92 2.03

DIFFERENTIAL CONRECTIONS

T0E 2.8458 TRA 2.9418 TC5-3.I823 BAU 1,1867

R0£ ",3540 RRA -,lOSS RC3 .0649 FAU .0l?_6

FOE ,9736 FRA 1,2245 FC3 -.5451 BSP 18738

BOE 2._637 BRA 2,9437 BC3 3.1834 FSP -543

LAUNCH DATE DEC 6 1965

12.57 RA8 6568,1 VEL 12,217 PTH 2.20 VHP B,572 0P4 °2.73 RAP .31 ECC 1.4589

IN] LONG IN] RT ASC IN] AZNTH IN] TINS PO CST TIN IN] Z LAT IN] 2 LONG

108,83 249,75 79.48 4 20 41 2572,8 -27.65 100.36

164,29 240.92 62,00 24 3 34 3462,3 -8.II ]57,57

85,15 249,18 81.15 5 56 flO 2245.2 -29,60 76.47

148.71 239.73 60.20 I 5 37 3265.1 -6,37 142.14

60.21 249.9Z 85.11 7 39 15 1907,2 -34.18 50,98

139.17 236.96 55.87 ! 32 35 3175.9 -2.46 132.97

NI0-COURSE EXECUTION ACCURACY ORBIT OETERNINATION AccuRACY

SGT 5749.8 SGR 414.0 SG3 158.2 ST 3260°9 SR 386.0 SS 773.2

RRT .|864 RRF .1705 RTF .9459 CRT ,9100 CRS -,8626 CST -,9945

508 5764.7 R23 -,0068 RI3 .9459 LSA 3368.7 NSA 178.? SS4 i5.4

SGI 5750.3 SG2 406.7 THA .77 ELI 3279,B EL2 159.J 4LF 6.16

HELIOCENTRIC CONIC

RL I47.39 LAL ,OO LOL 73.67 VL 26.388 GAL

FLIGHT TIME 196.00 ARRIVAL DATE ION 20 1966

DISTANCE 569.228

6.87 AZL 86,57 HCA 283.57 SMA 120,15 ECC .25485 INC 3.4292 V] 30.228

RP IO8.71 LAP -3.33 LOP 3_7.26 VP 36,565 GAP 13.74 AZP 89.19 TAL

RE 185.395 GL 16.46 GP .66 ZAL 52.14 ?AP 175.66 ET5 9.69 ?AS

PLANETOCENTRIC CONIC

C3 30.584 VHL 5.530 OLA 24.32 RAL 15.11 RA0 6568.2 VEL 12,3_7 PTH

LNCH A?NTH LNCH TIME L-I TINS IN] bAT

90.00 3 35 41 3203.70 -26.04

90.00 23 B 32 4077.64 -3.90

J00.00 5 17 40 2874.85 -28.34

100.00 0 13 9 3881.73 -1.85

110.O0 7 6 16 2535.10 -33.69

110.OO O 41 3 3794,25 2.73

DIFFERENTIAL CORRECTIONS

TOE Z.9316 TRA 3,2654 TC3-2.B874 8AU 1.1809

R_E ,3770 RRA -.0979 RE3 .0697 FAU .01589

FOE .8636 FRA 1.2682 FC3 -,4499 8SP 18753

BOE Z,9f157 BRA 3.2669 BC3 Z.8882 FSP -522

158,89 TAP 82.46 RCA 89.53 APO 150,78 v2 34,85_

129.19 ETE 179.61 ZAC 95.76 ETC 166.52 CLP-175.73

2.22 VHP 8.880 OPA -|,79 RAP 2,44 ECC 1.5033

IN] LONG IN] RT ASC IN] A_NTH IN] TIME PO CST TIN IN] 2 LAT IN] 2 LONG

111.00 _53.03 78.47 4 29 4 2603.7 -27.37 102.59

165.15 244.84 61.93 24 16 30 3477.6 -7.63 158.45

87.30 253.52 80,07 6 5 35 2274.9 -29.42 78.66

149,62 243,71 60.16 I J7 5I 328],7 -5.8J 143.O7

62.38 254.40 83.84 7 4_ 3J I915.1 -34.18 53.17

140.13 240.85 55.91 I 44 17 3J94.2 -1.76 I]3.93

MID-COURSE EXECUTION ACCURACY ORBIT 0ETERNINA TION ACCURAC y

SGT 5762.5 SGR 413.4 SG3 J52.B ST 3236.4 SR 392,0 SS 762.6

RRT .22J2 RRF ,2060 RTF ,9479 CRT .9055 ORS -.8598 C$T -.9950

SG_ 5777.3 R23 -,0048 RJ3 ,9479 LSA 3343.J _$4 J82,2 SS4 14,B

SGI 5763,3 5GZ 403.1 THA .9! ELI 3255.9 EL_ ]65.3 ALF 6,28
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL 2 1965-66)

LAUMC_ 04T£ OEC 6 J965

HELIOCENTRIC CONIC

RL 147.39 L4L .00

RP 108.68 LAP -3°29

RC 187.357 GL J5.65

PL4NETOCENTRIC CONIC

C3 33.702 VHL 5.805

LN(H ATHTH LNCH TIN[

90.00 3 44 ?

90.00 23 19 3B

I00.00 5 26 16

I00.00 0 24 I

110.00 7 15 12

lJO.OO 0 51 34

LOL 75.67 VL

LOP ,44 VP

GP .65 ZAL

FLIGHT TIME 198.00 4RRIVAL CAT[ JUN Z2 1966

0JSTANC[ 574.432

26.349 GJL 7.63 A?L 86.56 HCA 286,75 SNA J19.95 ECC .26789 ZNC 3.4387 VI 30.?ZS

36.547 GAP ]4.28 ATP 89.01 T&L |57.30 TAP 84.05 RCX 86.40 4PO 151.46 vz 34.866

49.94 ZAP 176.52 ETS Ji,70 ZAE 129.17 ETE 179.65 ZAC 98.02 [TC 166.55 CLP-176,58

0LA 24.40 RAL

L-| TIHE ZNJ L4T

323Z.89 -25.63

4097.32 -3.27

2903.26 -27.99

5902.18 -l.16

2562.45 -33.47

3615.76 5.55

CIFFERENTI4L CORRECTIONS

TOE 3.0164 TRA 3.6051 TC3-2.6053 84U J.1741

ROE ,400T RR4 -.068| RC3 .0561F4U .01436

FOE .8531 FR4 1.3115 FC3 -.3689 BSP 18847

902 3,0429 8R4 3.8062 8C3 2.6059 FSP -50fi

17.55 R4¢ 6568.3 VEL 12.453 PTH 2.25 VHP 9.212 CP4 -.84 RAP 4.57 £CC 1.5546

INJ LONG INJ RT 45C INJ 4ZMTH ]NJ TIME PO CST TIN INJ 2 LAT [NJ Z LONG

113.04 257.18 77.52 4 37 55 2632.9 -27.09 104.68

166.25 2A8.81 61.86 24 2? 5_ 3497.5 -7,0l 159.56

89,_4 257.83 79,05 6 14 40 2303,5 -29.21 80.75

150.74 247.64 60.13 I 29 3 3302.2 -5.13 t44.20

64.48 258.86 82.61 7 57 55 1962,4 -54,13 55.30

141.26 244,70 55.98 I 55 10 3_15.8 -.94 155.O5

MI0-COURS[ [X[CUTIC_ ACCURACY ORBIT DETERMINATION AC'C-URAC v

SGT 5768.8 5GR 4J_.0 SG3 147.5 ST 3200.$ SR 396.5 SS 751.2

RRT .2554 RRF .2408 RTF ,9503 CRT .9011CRS -.6570 CST -.9955

SG_ 5783.5 R23 -.0032 R13 .9503 L54 5306.4 HS4 185.5 554 14.3

SG] 5769.7 SG2 598.5 THA 1.05 EL1 5220.7 EL2 170.9 4LF 6.39

LAUNCH 0ATE DEC 6 1965 FLIGHT TIME 200.00 ARRJV4L C4TE JUN 24 1966

HELICNCENTRIC CON[C

RL 147.39 L4L .08 LEe 73.67 VL

RP 108.65 LAP -3.24 LOP 3.62 vP

RC I89,297 GL ]4.85 GP .63 ZAL

PLANE7CK_ENTRIC CONIC

C3 37.305 VHL 6.I08

LNCH AZNTH LNCH TIHE

90.00 3 52 50

90.00 23 29 30

I00.00 5 35 10

I08.00 O 33 47

JlO.O0 7 24 14

JJO.OO | I 12

OIFF£RENTIAL CORRECTIONS

TOE 3.1034 TR4 3.9670 TC3-2.3328 8AU |.1637

ROE .4251 RR4 -.0762 RE3 .044_ FAU .01287

FOE .8440 FR4 1.3569 FC3 -.2988 85P 18925

802 3.1524 gRA 3.9678 8C3 2.33_2 rSP -489

0ISTANC[ 579.541

26.311 GAL 8.44 AZL 86.55 MCA 2_9.92 SHA IJ9.72 ECC ._7|70 INC 3.4485 Vl 30,228

36.529 GAP 14.87 ATP 88.82 T4L 155.75 TAP 85.67 RCA 87.19 4PO 152.24 V_ 34.878

47.83 ZAP 177.36 ET$ 14,97 ZAE 129.14 £T£ 179.69 7AC ]OO.Z7 ETC 166.57 CLP-177.43

0LA 24.44 RAL 19.88 RAO 6568.5 V[L 12.597 PTH 2.28 VHP 9.572 DPA .10 RAP 6.69 ECC 1.6140

L-I TIN[ INJ LAT INJ LONG INJ RT ASC INJ A?MTH INJ TIME PO CST TIN INJ _ LAT INJ 2 LONG

3280.39 -25.21 114.95 261.51 76.66 4 47 11 2660.4 -26.80 106.64

4121.14 -2.51 J67.58 252.71 61,78 24 58 11 3521.1 -6,26 160.91

2930.46 -27,62 91,27 262.11 78.09 6 24 0 E330.5 -E0.98 82.74

3926.30 -.34 152,08 251.51 60.Jl l 39 J_ 3326.3 -4.32 145.5]

2589.23 -33.22 66.53 263.28 81.42 8 7 23 1989.2 -34.05 57,39

3840._9 4.48 141.54 246.50 56.08 2 5 13 3240.3 -.00 136,33

MID-COURSE EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY

SG7 5770.9 SGR 410.0 SG3 142.4 ST 3160.1 SR 399.4 SS 741.]

RRT .2898 RRF .2756 RTF .9528 CRT ,8966 CRS -.8544 CST -.9960

568 5785.5 R23 -.0019 RJ3 .9528 LSA 3264.9 N54 188.3 554 J5.7

5GI 5772.1 562 392.3 THA 1.19 ELI 3180,4 EL2 175.7 ALF 6.49

LAUNCH OATE OEC 6 1965 FLIGHT T_NE 202.00

HELIOCENTRIC CONIC 0[ST4NCE 584.538

RL 147.39 LAL .00 LOL 73.67 VL 26.2?4 GAL 9.3J A_L 86.54 HCA 295,10 SMA 119.51 ECC ,28139

RP "108.62 LAP -3.18 LOP 6.81 VP 36,513 GAP 15.51 AZP 88,64 TAL 154.22 TAP 87.33 RCA 85,88

RC 191.216 GL 14.06 GP .62 ZAL 45.82 ZAP 1?8.19 ETS 21.28 ZAE 129.10 ETE 179.75 Z4C 102._1

PLANETOCENTRZC CONIC

C3 41.482 VHL 6,441 0LA 24.42 R4L 22.12 RA0 6568.6 VEL 12.761 PTH 2,32 VHP 9.963 DPA 1.05

LNCH ATNTH LNCH TIN[ L-[ TiME INJ LAT INJ LONG JNJ RT A$C INJ ATMTH _NJ TIME PO CST TIN

90.00 4 2 l 3286.27 -24.79 116.75 265.70 75.86 4 56 48 2686.3

90.00 23 38 9 4148.87 -I.61 169.13 256.54 61,73 24 47 16 3548.9

100.00 5 44 18 2956.49 -27.24 93.12 266.35 77.20 6 33 35 2356.5

100.00 0 42 29 3953.88 .59 153.58 255.32 60.11 I 48 23 3353.9

110.00 7 33 18 2615,47 -32.93 68.53 267.66 80.28 8 16 54 2015.5

110.00 I 9 58 5867.66 5.52 145.98 252.26 56.21 2 14 26 3267.?

0IFFERENTI4L CORRECTIONS NIO-COURSE EXECUTION ACCURACY

TOE 3.J936 TRK 4.3_34 I_20712 84U 1.1488 SGT 5768.8 SGR 407.3 563 137.5

R0E .4501 RR4 -.0620 RE3 .0342 FAU .0|142 RRT .3244 RRF .3105 RTF .9555

rOE .8367 FR4 1.4050 FC3 -.2384 8SP 18981 SG8 5783.1R23 -,0009 R13 .9555

8OE 3.2252 0R4 4.3538 8C3 2.0715 rsP -473 5GI 5770.3 5G2 385.2 THA 1.32

ARRIVAL 04TE JUN 26 1966

IMC 3.4588 Vl 50.228

APO 155.13 V2 34.889

ETC 166.56 CLP-J78.50

RAP 8.80 ECC 1.6827

]NJ 2 LAT INJ 2 LONG

-26.49 108.47

-5.38 162.48

-28.73 84.63

-3.39 147.05

-33,92 59.43

1.05 157.76

ORbiT OET[RHINATION ACCURACY

ST 3115.4 SR 400.8 SS 732.3

CRT ,8923 CRS -.8520 CST -,9964

L54 3219.6 HS4 190,6 554 13.2

ELI 5135.9 EL2 179.7 ALF 6.57

LAUNCH OAT[ OEC 6 1965 FLIGHT TIHE 204,00 ARRIVAL DATE JUN 28 1966

HELIC_ENTRIC CONIC 0IST4NCE 509,403

RL 147.39 LAL .00 LOL 73.67 VL 26.237 GAL 10.24 4_L 86,53 HCA 296.28 SMA 119,30 ECC .29208

gP 108.58 LAP -3,11 LOP 9.99 VP _6.497 GAP 16.20 AZP 88.46 T4L 15_.74 TAP 89.03 RC4 84.45

RE 193.113 GL 13.27 GP .61 Z4L 43.91 ?AP 178.99 [T5 38.06 ?4E 129.04 ETE 179.76 ?4C IO4.73

PL4NETO(ENTRIC CONIC

C3 46.339 VHL 6.807 0L4 24.38 RAL 24._5 RAO 6566.7 VEL 1_.950 PTM _.36 VHP J0.390 0P4 1.98

LNCH ATkTH LNCM TIME L-I TIME INJ LAT INJ LONG [NJ RT ASC INJ AZMTH INJ TIME PO CST TIN

90,00 4 11 31 3310.62 -24.38 118.39 269.85 75.13 5 6 42 2710.6

90.00 23 45 37 4J80.25 -.60 170.88 260.30 61.69 74 55 18 3580.2

100.00 3 53 37 2981.42 -26.86 94,87 270.55 76.35 6 43 19 2381.4

100.00 0 50 8 3984.68 1.64 155.27 259.06 60.15 I 56 33 3384.7

110.O0 7 42 22 2841.18 -32.62 70.47 271,99 79.17 8 26 24 2041.2

IlO.OO I 17 52 3897.68 6.66 t45.57 255.95 56.39 2 22 50 3297.7

OIFFERENTI4L CORRECTIONS NI0-COURS£ EXECUTION ACCURACY

TOE 3.29|| TRA 4.7703 TC3°J.8195 8AU 1.1273 SGT 5765.0 $GR 404.1 5G3 i53.0

ROE .4757 RR4 -.0454 RE3 .0258 FAU .00994 RRT .3595 RRF .3461 RTF .9584

FOE .8324 FR4 1.4575 FC3 -.J858 BSP J8938 SGB 5779.1 R23 .0001 RJ3 .9584

002 3.3253 8R4 4.7705 _C3 1.8J97 FSP -454 SGJ 5766.B 5G_ 377.0 THA 1.45

[NC 3.4696 Vl 30.228

4PO 154.J4 v2 34.900

ETC 166.52 CLP-179,19

RAP J0.89 ECC 1.76_6

INJ 2 LAT INJ 2 LONG

-26.18 J10,19

-4,38 164.14

-28.47 86.44

-2,35 148.75

-53.77 61.42

2,19 139.32

ORBIT 0ETERNIN4T|ON 4CCURAC v

ST 3070.3 5R 400.6 55 726.0

CRT .8882 CRS -.8501 CST -.9969

LS4 3174.5 MSA 192._ S5A 12,7

ELi 309|.0 EL2 I_2.9 ALF 6.63
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL. 2. 1965-66_

LAUNCH DATE DEC 6 J965

HELIOCENTR[C CONIC

RL 147.39 LAL .00

RP ]0a.55 LAP -3.03

eC 194.969 GL 12.50

PLANETOCENTRIC CONIC

C3 51.006 VHL 7.2J2

LNCN ATNTH LNCH 71ME

90.00 4 Z! 16

90.00 23 31 58

100.00 6 3 4

100.00 0 56 46

lJ0.00 7 51 24

IJ0,OO l 24 56

FLIGHT TIME Z06.00 4RRIVAL DATE JUN 30 J966

CISTANCE 394.107

LOL 73.67 VL 26.201 GAL ]].Z5 *EL 86.32 HCA

LOP ]3.16 VP 36.462 GAP 16.97 AZP 66.29 TAL

GP .59 ?AL 42.10 ?AP ]79.40 ET5 ]00.25 ZAE

299,47 SMA 119.]0 ECC .30389 ]NC 3.46]0 V] 30.218

|5|.31 TAP 90.76 RCA B2.90 APO 153.29 v2 34.91Z

128.95 ET£ 179.80 74C 106.94 ETC ]66.45 CLP 179.91

0LA 24.Z§ RAL 26.26 RA0 6368.9 VEL 13.167 PTM Z,40 VNP ]0.858 _FA 2.92 RAP 12.98 £CC J.8589

L-J TIME IN] LAT JNJ LONG IN] RT A$C IN] AZNTH IN] TIM6 PO C$T TIN IN] Z LAT IN] 2 LONG

3333.51 -Z3.97 119.94 Z73.94 74.45 5 16 49 2733.5 -25.87 IJ|.79

42|4.96 .52 172.81 Z63.97 6J.69 25 2 ]Z 3615,0 -3.27 166.JB

3005.Z6 -26.46 96.53 274.68 75.56 6 53 9 2405.3 -28.18 PP.]5

4018,44 2,78 157.12 262,71 60.23 Z 3 44 3410.4 -I.ZO 150.60

2666,34 -32.28 72.35 276.Z4 78.10 8 35 flO Z066.3 -33.58 63.36

3930.13 7.B7 ]47.29 259.57 56.63 Z 30 26 3330.] 3.43 ]41.02

01FFERENTIAL CORRECTION8 MI0-COURSE EXECUTION ACCURACY ORBIT _ETERNZNA TION 4CCUR4CY

T0[ 3.3893 TRA 5.2208 TC3"1.5048 BAU 1.]020 SGT 5759,8 5GR 400.3 SG3 128.5 ST 3019.9 5R 398.7 SS 720.4

ROE .5018 RRA -.0259 RC3 .0]89 FAU .00856 RRT .394| RRF ,3816 RTF .9616 CRT .8639 CRS -.8484 CST -,9973

FGE .8Z86 FRA 1.5120 FC3 -.1424 BSP 19006 SGB 5773,7 R23 .0011RJ3 .9616 LSA 3124.| M54 ]93.] 5SA IZ.I

802 3.4265 BRA 5.2209 BC3 1.5850 FSP -440 SGJ 5762.0 SG2 367.7 THA 1.56 ELl 3040.5 EL2 ]65.2 ALF 6.68

LAUNCH DATE DEC 6 1965 FLIGHT TIME 208.00 ARRIVAL C4TE JUL 2 1966

HELIOCENTRIC CONIC

RL 147.39 LAL ,OO

RP J08.3] LAP -2.94

01STANCE 398.620

LOL 73.67 VL 26.166 GAL 12.34 ATL 86.31 HCA 302.65 SNA 118,90 ECC .31699 INC 3,4932 Vl 30,228

LOP 16.37 VP 36.469 GAP 17.8l AZP 88.11 TAL 149.94 TAP 92.59 RCA 81.21 APO 156.59 V2 34.924

RC ]96.842 GL ]1.73 GP

PLANE7OCENTRIC CONIC

C3 56.649 VHL 7.656

LNCH ATMTH LNCH TJNE

90.00 4 3] ]0

90.00 0 I B

100.00 6 J2 35

100.00 J 2 25

110.00 80 20

110.OO I 31 8

DIFFERENTIAL CORRECTIONS

TOE 3.4945 TRA 5.6973 T_3-1.3642 9AU ].0697

RO_ .3284 RRA -.0043 RC_ .0134 FAU ,O0717

FOE .8271 FRA ].5710 FC3 -.IO59 BSP J9032

8OE 3.3342 8RA 5.6873 BC3 1.3643 FSP -426

.58 ZAL 40.40 ZAP 178.82 ET5 151.92 ?AE 120.84 E7E 179.84 ?AC 109.1_ ETC 166.36 CLP 178.98

OLA 24.11RAL 28.J6 RAO 6569.! VEL 13.417 PTH 2.43 VHP ]1.373 OPA 3.63 RAP 15.04 ECC J.9652

L-I TIME IN] LAT IN] LONG IN] RT ASC IN] ATMTH IN] TIME PO CST TIN IN] 2 LAT IN] 2 LONG

3355.03 -23.57 121.39 277,96 73,83 5 27 5 2755.0 -25.56 IJ3.29

4252.68 1.74 174.92 267.55 61.73 I 12 I 3652.7 -2.05 168.29

3028.06 -26.06 98.1J 278.73 74.82 7 3 3 2418.J -27.89 89.7B

4054.89 4.01 159.13 266.29 60.35 2 9 59 3454.9 .03 152.60

2690.93 -31.9_ 74.18 280.41 77.07 8 45 lJ 2090.9 -33.37 65.25

3964.79 9.17 ]49.14 263.13 56.92 2 37 13 3364.8 4.75 142.84

MI0-COURSE EXECUTION ACCURACY ORBIT 0ETERNIN4 TION ACCURACY

SGT 5738.6 5GR 395.8 SG3 124,2 57 2965.6 SR 395.3 SS 7]6.9

RRT .4289 RRF .4J6J RTF .9646 CRT .8803 CR5 -.9469 CST -.9977

SGB 5752.3 R23 .0008 RI_ .9646 LSA 3070.5 MS4 193.2 SS4 11.6

5G1 5741.Z SG2 357.4 THA 1.70 ELI 2986.1 EL2 J86.3 ALF 6.72

LAUNCH 0ATE DEC 6 1965

HELIOCENTRIC CONIC

RL 147,39 LAL .00

Rp IO8.47 L4P -2.84

RC 196,673 GL 10.99

PLANETOCENTRIC CONIC

C3 66,477 VHL 8.]53

LNCH ATNTH LNCH TIME

90.00 4 41 9

90.00 0 5 20

100.00 6 22 5

1OO.O0 1 7 5

llO.OO 8 9 8

110.O0 J 36 31

FLIGHT TIME 210.00 4RRIV4L DATE JUL 4 1966

DISTANCE 602.898

LOL 73.67 VL 26,13Z GAL 13.53 47L 86.49 HCA 305.84 SMA IJ8.7] ECC .33155 INC 3.5062 Vl 30.Z_B

LOP ]9.56 VP 36.456 GAP 18.74 ATP 87.95 TAL 148.64 TAP 94.48 RCA 79.33 APO ]58.07 V2 34.936

GP .57 ?AL 38.81 ?AP 177.94 ETS 165.64 ?AE 128.70 ETE 179.88 ?AC 111.27 ETC 166.23 CLP ]TB,02

DIFFERENTIAL CORRECTIONS

TOE 3.6085 TRA 6.2004 7C3-1.1576 BJU 1.0289

ROE .9554 RRA ,O206 RE3 .O093 FAU .00576

FOE .8286 FRA 1.6355 FC3 -.O75] BSP 19048

BOE 3.6509 BRA 6.2004 8C3 1.1377 FSP -412

LAUNCH DATE DEC 6 1965

0L4 23,93 RAL 29.94 R40 6569.3 VEL 13.705 PTH 2.50 VHP JI.943 DP4 4.74 RAP 17,08 ECC 2.0940

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT]NJ 2 LONG

3375.2] -23.18 ]22.74 281.90 73.26 5 37 _4 2775.Z -Z§,25 I]4.69

4293.09 3.04 177,18 27].02 61.83 ] ]6 53 3693.1 -.75 170,55

3049.78 -25.67 99.60 282.70 74.13 7 J2 55 2449.8 -27.60 91,33

4093.73 5.31 ]61.27 269.77 60,54 2 15 19 3493.7 1.35 134,73

27]4.85 -3].55 75.94 284.48 76.09 8 54 23 E]]4.9 -33.13 67,08

4001.44 10.52 131.J1 266.60 57,29 2 43 ]3 3401.4 6.14 144.77

MI0-COUR$E EXECUTION ACCURACY ORBIT 0ETERNINA TION ACCURACY

SGT 5719.8 SGR 390.9 553 120.2 ST 1911.8 SR 390,3 S$ 715.9

RRT .4636 RRF .4512 RTF .9679 CRT .8768 CRS -.8438 CST -.9980

SGB 3733.1 R23 .0009 R]3 .9679 LSA 3017.6 MSA 192.4 SSA JL.Y

SGI 5722.7 SG2 346.2 THA ].82 ELl 2931.9 EL2 186.4 4LF 6.73

HELIOCENTRIC CONIC

RL 147.39 LAL .00 LOL

Rp 108.43 LAP -2.73 LOP

RC 200.48| GL ]0.25 GP

PLANETC_ENTRIC CONIC

C3 75.754 VHL 8.704 OLA

LNCH ATMTH LNCH TIME L-I TIME

90.00 4 5J J0 3394.03

90.00 0 8 31 4335.83

100.00 6 31 33 3070.38

1OO.OO I 10 49 4]34.72

110.O0 8 J7 47 2738.02

]10.00 l 41 4 4039.84

OZFFERENTI4L CORRECTIONS

T0£ 3.7372 TRA 6.7600 TC3 -.9634 BAU .9757

ROE .5830 RRA .0489 RC3 .0065 FAU .00417

FOE ,8341 FRA 1.7076 gO3 -.0488 8SP 18946

8DE 3.7824 8R4 6,7602 BE3 .9634 FSP -396

FLIGHT TIME 212.00 ARRIV4L 0ATE JUL 6 J966

0ISTANCE 606.890

75.67 VL 26.099 GAL 14.83 AZL 86.48 HCA

22.75 VP 36.444 GAP 19.78 AZP 87.78 TAL

• 56 ZAL 37.33 ZAP 176,96 ETS 171.18 ?AE

309.03 SMA 118.33 ECC .34780 INC 3.3204 VI 30,228

147.43 TAP 96.46 RCA 77.30 APO 159,75 V2 34.940

128.52 ETE 179.92 ZAC ]13.37 ETC ]66,08 CLP 177.01

23.70 RAL 31.59 RAO 6569,5 VEL 14.039 PTH 2.56 VHP 12.578 0PA 5.62 RAP J9.09 ECC 2.2467

IN] LAT IN] LONG IN] RT ASC _NJ AZMTM IN] TIME PO CST TIN IN] 2 L4T INJ 2 LONG

-22.80 124.00 285.74 72.74 5 47 44 2794.0 -24.95 J13.98

4.41 179.57 274.39 62.00 I 20 46 3735.8 .63 17E.93

-25.28 10].01 286.56 73.49 7 22 43 2470.4 -27.30 92.79

6.60 163,55 273.15 60,80 2 ]9 43 3534.7 2.74 156.98

-31.15 77,63 288.43 75,16 9 3 25 2138.0 -32.87 68.83

]1.93 153.20 269.99 57,73 2 48 24 3439.8 7.58 ]46,80

NI0-COUR�E EXECUTION ACCURACY ORBIT DETERMIN4 TION ACCUR4C v

8GT 5699.6 SGR 385.6 5G3 ]16.4 5T 2860.2 SR 384.0 SS 718.5

RRT .4998 RRF .4868 RTF ,97]3 CRT .8738 CRS -.8455 CST -,9983

5GB 57J2.6 R23 .0008 RI3 .9713 LSA 2967.B NSA 190.6 5SA J0.6

5G1 5702.9 $G2 334.0 THA J.94 ELI 2879.9 EL2 185.4 4LF 6.72
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL 2 1965-66

LAUNCH DATE 0EC 6 1965

N[L|OCENTRI{ CONIC

RL |47.39 LAL .00 LOL

RP 109.39 LAP -Z.6Z LOP

RC 202.Z64 GL 9.53 GP

PLANETOCENTRIC CONIC

C3 BE.BZZ VNL 9.3|8

LNCN ATMTH LNCM TIME

90.00 5 ] 7

90.00 0 l0 4]

:00.00 6 40 54

100.00 I 13 33

110,00 8 26 13

110,00 J 44 46

01rrER[NTIAL CORRECTXONS

TOE 3.8733 TRA 7.3623 TC3 -.7864 BAU .9128

ROE .61J0 RRA .0805 RE3 .0047 FAU .00277

roe .8415 rRA ].7857 F(3 -.0276 BSP 18966

BDE 3.92J2 8RA 7.3627 0C3 .7864 FSP -384

FLIGHT T|NE 214,00 ARRI¥AL CATE JUL B 1966

C|$TANCE 610.3Z6

73,67 VL 26.066 GAL 16.27 AZL 86.46 HCA 312,22 SN* 118.35 ECC ,3660J INC 3.5359 Vl 30.Z29

Z5.94 VP 36.433 GAP Z0.93 AZP B7.62 TAL 146.33 TAP 9B.55 RCA 75.03 APO 161.66 VZ 34,961

,56 ?AL 33.98 ?AP 175.92 ETS J74.15 7AE 128.28 ETE 179.96 24C 115.44 [TC 165.90 CLP 175.96

CLA 23,44 RAL 33.lj RA0 6569.7 VEL I4.428 PTN 2.62 VMP I3,287 _P4 6.49 RAP 2J.OE [CE 2.4289

L-I T|NE IN! LAT |NJ LONG IN! RT ASE |NJ A?NTM _NJ TIME PO (ST TIN IN! 2 L4T [NJ Z LONG

34||.43 -Z2.45 J25.I5 289.46 7Z,27 5 57 59 2811.4 -24,66 117.18

4380.62 3.84 JgZ.09 277.64 62.24 J 23 41 3790_6 2.07 175.43

3089.73 -24.90 102.32 290.30 72.90 7 32 24 2489.7 -27.00 94.15

4177.56 8.10 I65,94 276.4| 61.13 2 Z3 !3 3577.6 4.JB 159.34

2760.26 -30.73 79.24 292.25 74.29 9 J2 I3 2160.3 -32.60 70.51

4079.79 I3,37 I55.40 273.28 58.24 2 32 46 3479.8 9.07 148.93

HID-COURSE EXE(U/ZON ACCURACY ORBIT _[TERNINATION 4CCUR4C v

SGT 5671.9 5GR 379.7 SG3 112.7 ST 2804.6 5R 376.1 SS 723.0

RRT .5332 RRF .52J8 RTF .9746 CRT .87JI CR5 -.8453 CST -.9966

SGB 5684.5 R23 .0005 RI3 .9746 LSA 29J4.6 NSA IB7.B S$A 10.0

StI 3673.4 SGE 321,0 THA E,05 ELI 2823.8 EL2 183.4 ALF 6.69

LAUNCH 0ATE 0EC 6 1965 FLIGHT TIME 2J6,00 ARRIVAL 0ATE JUL 10 1966

HELIOCENTRIC CONIC 0|STANCE 613.717

RL 147.39 LAL .O0 LOL 73.67 VL 26.035 GAL J7.85 A?L 86,45 HCA 315.42 SHA IIB.I8 ECC ,39649 IN( 3.5531 VI 30.226

RP 108.33 LAP -2.49 LO_ 29.14 VP 36.423 GAP 22,26 A?P 87.47 TAL J45.36 TAP 100.77 RCX 72.50 APO J63.85 VZ 3a.974

RC 204.023 GL B.B3 GP .55 7AL 34.75 ?AP 174.82 ETS 176,02 ?AE 127.98 ETE I79.99 ?AC JI7.44 ETC I65.70 CLP J74.85

PLANE TC_ENTR|( CONIC

(3 |OO.J26 VHL I0.006 OLA 23.J5 RAL 34.49 RAD 6569.9 VEL 14,882 PTH 2,69 VHP 14,095 0PA 7.31 RAP 22.98 ECC 2.647#

LNCH ATMTH LN(H TIME L-X TIME rNJ LAT _NJ LONG IN! RT ASC IN! ATMTH |NJ TIME PO CST TIM IN! 2 LATZNJ 2 LONG

90.00 5 IO 38 3427.28 -ES.II 126.J9 293,04 71,85 6 8 6 2827.3 -24.39 JIB.Z6

90.00 0 II 50 4427,I3 7,30 184.7_ 280.76 62.57 J 25 37 3827.J 3.57 178.03

JO0.O0 6 50 6 3107.66 -24.fl3 IO3,53 293.89 72.36 7 41 54 2307.7 -26.7| 95.40

JOO.O0 I I5 _3 4_Z2.00 9.55 I68,44 _79.55 61.54 2 25 45 36_2.0 5.67 I6J.BO

110.00 B 34 23 2781.38 -30.36 80.76 295.90 73.47 9 20 45 2181.4 -32,32 72,09

110.OO I 47 35 4|21.04 14.94 I57.69 276.46 56.85 2 56 J6 3521.0 I0,60 151,15

0IFFERENTIAL (_RECT_ON5 M|0-(OUR$E EXE(UT|ON ACCUR4CV 0_[T 0ETERMIN4TION JC(URAC_

TOE 4.0267 TRA B.0204 TC3 -.623! BAU ,8340 SGT 5640.6 SGR 373.3 St3 I09,3 ST 2750,0 SR 366.9 55 731,2

ROE ,6396 RRA .IJ58 R(3 .0038 FJU .00114 RRT ,5675 RRF ",3567 RTF .9780 CRT .8691 CRS -.8458 CST -.99B9

FOE .8530 FRA 1,8733 rE3 ".0098 9SP 18950 SGB 5632.9 R23 ,0000 RI3 .9780 LSA 2863.2 NSA 184.I SSA 9.5

, BOE 4.0772 BRA B.0213 BE3 .623I FSP -372 SGI 5644.6 St2 307,2 TH_ 2.]6 ELI 2768,5 EL2 I80.3 ACt 6.64

L4UNCN 0ATE 0EC 6 1963 fLItNT TIME 218.00 ARRIVAL DATE JUL 12 1966

HELIOCENTRIC CONIC 015T4NCE 616.346

RL 147.39 LAL .00 LOL 73,67 VL 26,006 GAL I9,62 A?L 86.43 NCA 3|S.61 SNA ]I8,02 ECC .40959 INC 3.5724 VJ 30.228

RP JOB.3I LAP -2.36 LOP 32,33 VP 36,4J5 GAP 23.74 ATP 87,3_ TAL 144.54 TAP i03,|5 RCA 69,68 kPO 166.36 V2 34,987

RC 205.737 GL B,J4 GP ,34 ZAL 33.67 ZAP I73.64 ETS 177.31 ZAE 127,6l ETE 190.03 ?AC 119,37 ETC 165.47 ELP J73.66

PLANETOCENTRIC CONIC

C3 116.250 VHL 10.762 0LA 22.0J RAL 35.7_ RA0 6570.2 VEL 13,414 PTH 2,73 VMP 14,996 OP_ 6,10 RAP 24,05 ECC

LNCH A?NTH LNEN TIME L-I TIME |NJ LAT INJ LONG INJ RT ASC INJ AZMTH rNJ T_ME PO CST TIN

90.00 5 20 39 3441.35 -21,8I 127.11 296,44 7J,48 6 JB 0 2841.4

90.00 0 11 56 4473.I6 _,B0 187.46 283.7E 62,9B I 26 31 3875.2

100,00 6 39 3 3J23.94 -24,I9 I04.62 297,30 7J.88 7 51 9 2323.9

100.00 1 J6 11 4267.81 11.02 J71.04 28_.34 62.04 2 _7 18 3667,8

IlO.O0 8 42 17 280I.II -29.97 82.16 299.37 72.72 9 28 38 2201.1

JlO.00 i 49 29 4J63.40 I6.3J I60.09 Z79.50 59.54 2 38 52 3563.4

2.9132

IN! _ LIT IN! 2 LONG

-Z4,|4 119.21

5.J1 180.72

-26.44 96.54

7.20 164,34

-32,03 73.56

J2.1fi J53.46

0IFFERENTIAL CORRECTIONS HIO-COURSE EXECUTION ACCURACY ORBIT 0?TERMINATION ACCURACv

TOE 4.1998 TR4 8.7410 TO3 -.4737 BAU ,7363 SGT 5605,0 SGR 366.6 St3 106,0 ST 2695.7 SR 356.5 SS 743.6

ROE ,6689 RRA .|332 RE3 .0037 FAU-.O0066 RRT .6015 RRF ,5913 RTF .9812 CRT .8678 CRS -.8470 CST -,9991

rOE .8693 FRA 1.9717 FC3 .0049 BSP I8921 SGB 3617.0 R23 -.0006 RJ3 .981_ LSA 2613.3 MS_ 179,3 SSA 9.0

BOE 4.2527 BRA 8.7424 _C3 .4738 FSP -361 St/ 5609.4 SGZ 292.7 THA 2.26 ELI 27J3,5 EL_ J76,0 ALF 6.57

_AUNCH DATE OEC 6 1965 FLIGHT TIME _0.00 ARRIVAL OATE JUL 14 1966

HELIC_CENTRIC CONIC

RL 147.39 LAL .00

RP 1OB.27 LAP "2.22

RC _O7.463 GL 7,46 GP

PLANETO(TENTR|_ CON|C

C3 133,974 VHL ]!,66| OLA

LOt. 73.67 VL 25.978 GAL

LOP 35,53 VP 36.409 GAP

• 53 Z_L

0ISTJNCE 618.?60

21.61 _ZL 86.4J HC_ 321,81 SM_ !17.87 ECC ,43579 |NC 3.5942 VI 30._2B

25.44 A?P 87.J7 TAL |43.92 TAP 105,73 REA 66.50 APO I69._3 V2 35.000

32.74 ZkP J72.37 ETS I78.27 ?AE I27.J4 ETE 180.07 ZAC 121.2J ETC J65,21 CLP 172,39

22.43 R_L 36.78 RAO 6570.5 VEL 16.041 PTH 2.83 VHP I6,017 DPA 9,85 RAP 26,64 ECC 3.2378

LNCH ATMTH LNCH TIME L-I TIME _NJ LAT

90.00 5 30 6 3453.36 -2!,55

90,00 0 J0 56 4524,44 I0.31

I00.00 7 7 49 3138.26 -23.89

100.00 i !5 53 43!4,76 !2,5I

i_o.00 P 49 50 28!9.I2 -29.59

JI0.0o I 50 22 4_06.67 J7.79

DIFFERENT|AL CORRECTIONS

TOE 4.40_5 TRA 9.5393 TC3 -.3362 BAU .6112

R0E .6993 RRA ,!993 RE3 ,0043 F_U-,O0277

FOE .9923 FRA 2.0844 FC3 ,0177 OSP I875!

BOE 4.4577 _R4 9,54|3 Be3 .3362 KSP -348

|NJ LONG INJ RT ASC INJ AZMTH INJ T|ME PO CST T|M INJ 2 LATINJ 2 LONG

127,89 299.63 71,!? 6 27 39 2853.4 -Z3.92 120.03

190.29 286.50 ; 63.48 J 26 EO 39_4.4 6.67 |83.50

!05,37 300.50 7!.47 8 0 B 2538.3 -26.J9 97.53

J73,74 295.36 62.63 2 27 49 37J4,B _.74 _66.97

93.43 302.6! ?2,06 9 36 49 22J9.1 -31.76 74.89

162.57 _92.39 60.5_ 3 0 29 3606.7 J3.70 155.P4

MIO-COURSE EXECUTION ACCURACY ORBIT 0[TERM|NA TION ACCURACY

SGT 5569.3 SGR 339.7 SG3 103,0 ST _644.6 SR 345.J 5S 761,4

RRT .6353 RRF .6259 RTF ,994_ (RT .8674 CRS -.849J CST -.9993

$G9 5379.9 R23 -,0012 RI3 ,9842 LS_ 2768.2 MS4 173,5 S5A P.5

Stl 5573.0 $t2 277,6 THA 2.36 ELI _661.6 EL2 170.6 4LF 6.4_
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES {VOL. 2, 1965-66J

LAUNCH DATE 0[C 7 1965 FLIGHT T]NE 70.00 ARRIVAL CAT[ FEB J5 1966

HELIOCENTRIC CONIC

RL J47.37 LAL .00

RP 107,55 LAP 3.36

RC 48.656 GL 17.56

PLAN[TOCENTRIC CONIC

C3 ZT.Z09 VNL 5.Zl6

LNCH ATMTH LNCH T|N[

90.DO 2 37 58

90.00 13 54 53

100.00 3 58 J

100.00 15 17 31

110.00 5 3 IB

110.OO 16 28 44

01STANCE 196.100

LOL 74.68 VL 26.930 GAL -7.82 ATL 86.62 HCA 63.Z1 SH*

LOP 157.88 VP 37.310 GAP -11.§3 AZP 69.60 TAL 207.39 TAP

GP -.48 ?AL 131.17 TAP 9.93 ITS 1.69 ?AE 148.36 ETE

123.36 ECC .23604 rNC 3.3806 VI 30,Z32

290.59 RCA 94.24 APO 152,47 VZ 35.234

339.3? ZA( 63.62 [TC 162.75 CLP -9.92

0LA -2.7T RAL 299.46 RA0 6568.J VEL 12.190 PTH 2.19 VHP 7,660 OPA -15.67 RAP 331.43 ECC 1.4478

L-| TIME INJ LAT INJ LONG |NJ RT A$C INJ AZNTH |NJ TIME PO CST T|N |NJ 2 LATINJ 2 LONG

2203.50 -19.30 40.78 165.15 IJ1.13 3 14 42 1603.5 -16.25 33.43

5019.39 23.12 220.89 166.7| 73.16 15 18 32 4419.4 20,59 213.12

J945.27 -20.43 2J.31 164.67 112.3J 4 30 27 1345.3 -17.22 13.99

475Z.85 24.28 200.69 |66.31 72.00 16 36 44 4152.9 21.59 193.|_

1740.92 -23.44 4.36 163.23 115.68 5 32 19 1140,9 -19.60 357.11

4529.97 27.38 182.73 165.08 68.69 17 44 |4 3930,0 24.24 174.98

CIFFERENTIAL CORREC?|ON$ NIO-COURSE EXECUT|ON ACCURACY ORB|T _[ TERHJNA TION ACCURACY

TOE -,2256 TRA -.3727 TC3 .A567 BAU .|744 5GT 675.6 5GR 400,7 SG3 122.7 ST 277.0 SR 365.2 55 305.4

ROE -.3320 RRA .0607 RC3 -,1458 FAU .03982 RRT -.0350 RRF .0336 RTF -.6636 CRT -8662 CRS .9887 CST .8089

rOE .4115 FRA -.Z332 FC3-1.2671BSP 1846 5GB 785.5 R23 .0022 R13 .6637 LSA 533,8 MSA 133.8 SSA 24.0

BDE .4OJ4 8RA .3776 8C3 .4794 FSP -31J 5G| 675,6 SG2 400.3 THA 178,17 ELl 444.2 EL2 113.O ALF 53.94

LAUNCH 0ATE OEC 7 1965 FLIGHT TIME 72.00 ARR|VAL OATE FEB 17 1966

HELIOCENTR|C CON|C DISTANCE 192.914

RL 147.37 LAL .00 LOL 74.68 VL 27.107 GAL -7.80 A?L 86.61HCA 86.45 SMA 124.46 [CO .22734 |NC 3.3865 vl 30.232

Rp 107.57 LAP 3.38 LOP 161,12 VP 37.43| GAP -10.61 ATP 89.79 TAL 208.86 TAP 295.31 RCA 96.17. APO 152.76 V2 35,227

RC 30.208 GL 18.09 GP -,52 ?AL 132.43 ?AP 12,59 ET5 1.28 ?AE 147.87 [T£ 339.98 ?AC 64.J9 £TC 162.86 CLP -12.58

PL4N[TOC6NTR|C CONIC

C3 Z6.113 VHL 3.lJO OLA -2.53 RAL 297.90 RA0 6568.1 V[L 12,143 PTM 2,JB VHP 7.193 0PA -15.50 RAP ]32.02 ECC 1.4298

LNCH 4ZMTH LNCH TIME L-I T|N[ |NJ LAT |NJ LONG |NJ RT ASC INJ AZMTH INJ TIME P_ CST TIN |NJ 2 LAT ZNJ 2 LONG

90.00 2 30 6 2200.24 -19.22 40.38 162.93 111.21 3 6 46 1600.2 -16.17 33.23

90.00 13 50 19 5002.30 22.78 219.75 164.36 72.71 15 13 42 4402.3 20.20 212.03

100.00 3 30 15 194J.68 -20.33 21.09 162.48 112.40 A 22 37 1341.7 -17.12 15.77

100.00 15 12 31 4736.09 23.92 199.77 /63.96 71.51 16 31 47 4136.1 21.17 192.05

110.00 4 35 46 1736.37 -23.31 4.09 161.05 115.74 5 24 43 1136.6 -19.66 356.95

IlO.OO 16 23 49 A5J3.86 26.98 181.66 J6_.7J 68.|7 J7 39 3 3914.0 23.78 J73.96

OIFFERENT|AL CORR£CTION8 M|0-COURSE EXECUTION ACCURACY ORB|T 0ETERN|NA TXON ACCURACY

TOE -.2266 TRA -.3508 TC3 .4959 BAU .]812 6GT 690.3 5GR 400.2 5G3 139.6 ST 260.3 5R 365.8 55 329.1

ROE -.324! RRA .0548 RE3 -.|528 FAU .04405 RRT -.0401RRF .0368 RTF -.6775 CRT o8821CR5 .9833 CST .8098

FOE :4626 FRA -.3OO5 FC3-1.4603 8SP 1942 5G8 797.9 R23 .OOAO R|3 .6775 LSA 546.3 NSA 134.9 SSA 24.8

BO[ .3934 8RA .3531 8C3 .5189 FSP -363 5G1 690.5 SG2 399.7 THA 178.00 EL! 446,7 EL? 107.6 &LF 53.30

L_UNCH DATE DEC 7 1965 FLIGHT TIME 74.00 ARRIVAL DATE FEB 19 1966

HELIOCENTR|C CONIC 0|STANCE 199.714

RL 147,37 LAL ,O0 LOL 74,68 VL 27.264 GAL -7.79 AZL 86.61HCA 89.69 SNA 125.47 ECC .21973 INC 3.3922 VI 30,23?

Rp 107.60 LAP 3,39 LOP 164,37 VP 37.539 GAP -9.73 AZP 89.98 TAL 210.29 TAP 299.96 RCA 97.90 APO 133.04 v2 35.220

RC 51.850 GL 18.36 GP -.56 7AL 133.61 ?AP 15.37 ETS 1.01 ?AE 147.65 [TE 340.44 7AC 64,64 [TC 162.93 CLP -|5.36

PL4NETOCENTRIC CONIC

C3 25.213 VHL 3.02J OLA -2.33 RAL 296.45 RAO 6568.0 V[L 12.108 PTH 2,17 VHP 6.716 DPA -15.39 RAP 332,48 ECC 1.4150

LNCN ATNTH LNCH TIME L-I TIME |NJ LAT |NJ LONG |NJ RT ASC IN| A?MTH IN| TAME PO CST TAN |NJ 2 LAT IN| 2 LONG

90.00 2 22 48 2197.78 -19.16 40.42 160.96 111.26 2 59 25 1597.8 -16.10 33.08

90.00 13 46 0 4987.42 22.47 218.76 162.22 72.30 15 9 7 4387.4 19,84 211.08

lO0.OO 3 43 3 1938.91 -20.26 20.91 160.49 112.46 4 15 21 1338.9 -17.0A 13.60

100.00 13 8 26 4721.52 23.60 198.80 161.82 71.10 16 27 7 4121.5 20,80 191,12

110,00 4 48 47 1733.14 -23.21 3.87 159.06 115.83 5 17 40 1133.1 -19,55 356.65

110.00 16 19 tl 4500.06 26.63 180,74 160,56 67.73 17 34 11 3900.1 23.37 173.09

O[FFERENTZAL C_RECT|ON$ MI0-EOURSE EXECUT|ON ACCURACY OR81T DETERM|NAT|ON ACCURACY

TOE -.2283 TRA -.332| TC3 .5275 BAU .1857 SGT 701.8 5GR 398.7 SG3 158.8 ST 294.9 SR 361.5 55 355,3

ROE -.3164 RRA .0494 RC3 -.1388 FAU .04883 RRT -.0420 RRF .0395 RTF -.6859 CRT .8946 CRS .9817 CST .9118

roe .5229 FRA -.3766 FC3-1.6767 BSP 1986 5G8 807.1 R23 .0031 R13 .6860 LSA 564.5 HSA 137,2 5SA 23.2

BOE .3903 BRA .33_8 BE3 .5309 FSP -421 5GJ 702.1 5G2 398.2 THA 177.99 ELI 448,7 EL2 102.6 ALF 52.32

LAUNCH DATE DEC 7 1965 FLIGHT TIME 76.00 ARRIVAL DATE FEB 21 1966

HEL|OCENTR|C CON|C

RL 147.37 LAL ,OO

RP 107.62 LAP 3.39

RC 33.372 GL 18.98

PLANET(XENTRIC CONIC

C3 24.473 VHL 4.947

LNCH ATMTH LNCH TIME

90.00 2 16 4

90.00 13 41 57

100.00 3 38 25

I00.00 15 A 18

IJO.O0 4 42 20

110.00 16 14 52

OIrFERENTIAL CCRRECT|ON$

TOE -,2286 TRA -,3|31 TC3 .5531 BAU .|887

ROE -.3090 RRA .0444 RC3 -.1841 FAU ,05430

FOE .3923 FRA -.4642 FC3-1.9210 89P 2014

BOE .3850 8RA .3182 BC3 .5769 FSP -487

DISTANCE 206.497

LOL 74.68 VL _7.404 GAL -7.78 AZL 96.60 HCA 92.93 SMA 126.38 ECC .21310 |NC 3.3979 Vl 30.232

LOP 167.62 VP 37.633 GAP -8.89 AZP 90.17 TAL 211.67 TAP 304,60 RCA 99.45 APO 153.31 v2 35.212

GP -.60 ZAL 134.69 TAP 18.29 ET5 .81 ZAE 147.71 ETE 340.77 ?AC 64.96 ETC 162.97 CLP -IB.29

DLA -2.17 RAL 295.10 RAO 6568.0 VEL 12.077 PTH 2.16 VHP 6.277 DPA -13.32 RAP 332.81 ECC J.4028

L-I TIME INJ LAT |NJ "LONG _NJ RT A$C |NJ ATMTH |NJ T|NE PO CST TIN |NJ 2 LAT |NJ 2 LONG

2196.02 -19.11 40.31 139.16 111.30 2 52 41 1396.0 -16,05 32.97

4974.48 22.20 217.91 160.3| 71.96 15 4 32 4374.5 19,53 210.26

1936.88 -20.2| 20.79 158.69 112.5/ 4 8 41 1336.9 -16.98 13,48

4708.85 23.32 197.97 159.90 70.75 16 22 47 4108.8 20,48 190.32

1730,30 -23.13 3.71 |37.27 115.90 5 11 IJ 1130.5 -J9,46 336,49

4487,99 26.31 179.94 139.63 67.35 17 29 40 3888,0 23.01 172.33

NI0-COURSE EXECUTION ACCURACY C_8|T OETERNINATION ACCURACY

5GT 709.6 5GR 396.3 $G3 180,7 5T 288.1 SR 358.2 SS 383,¢

RRT -.0443 RRF .0426 RTF -.69J4 CRT .9050 ORS .9780 CST .8134

SGB 812.8 R23 .0018 R13 .69J3 LSA 581.4 NSA 140.2 SSA 2_.4

5G1 709,9 SG2 395.7 THA 177.94 ELI 449,2 EL2 97,7 ALF 51.8J
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 2 1965-66t

LJUNCN 0AT£ C[C 7 1965

N£LZOC[NTRZ( CONIC

RL J47.37 LAL .D0

RP JD7.64 LAP 3.38

RC 55.368 0L 19.36

PLANETOC_NTRJC CONIC

C3 13,859 VML 4,885

LNCH ATNTH LNCN TIME

90.DO Z 9 57

90.00 13 38 16

JOO.O0 3 30 22

100.00 13 0 32

110.00 A 36 28

]10.00 IS ]0 56

FL|GHT TIME 78.00 ARRIVAL CAT[ rE8 Z5 1965

CISTANC[ Z13.Z59

LOL 74.68 VL 27.527 GAL -?.78 ATL 86.60 MCA 96.J7 SNA 127.20 [CO .20736 INC 5.4036 v! 30.Z3Z

LOP 170.86 vP 37.715 GAP -8.10 ATP 90,37 T&L 212.96 TAP 309.13 RCA 100.93 4PO 153,58 VZ 35.204

GP -.65 ?AL 135.67 ?AP 21.36 [TS .66 ZAE 148.06 ETE 340.94 ?XC 65,13 [TC 162,99 CLP -Z1.35

eL4 "2.00 RAL E93.87 RAC 6568.0 VEL 12.05! PTM 2.15 VMP 5.866 CPA -15.31 R4P 33Z.99 £CC 1.3927

L-I T|ME IN! LAT [NJ LONG IN! RT 48( IN! A?NTM IN! TIME PO CST TIN IN! 2 L4T IN! 2 LONG

2194.88 -J9,09 40.24 1_7.54 J11.32 2 46 32 1594.9 -16.02 32.90

4963.16 21.96 217,17 158.59 ?J.66 15 0 59 4363.2 19,25 209.54

1955.49 -20,17 ZO.?O 157.08 112.54 4 2 37 1335.5 -]6,94 13.39

4697.78 23.07 197.24 J58.18 ?0.44 J6 18 50 4097.8 20.19 189.63

1728.56 -23.08 3.59 155,67 1|5.95 5 5 16 1128.6 -19.40 356.38

4477.47 26.04 179.25 J56.9! 67.03 !7 25 33 3877.5 ZZ.?O 171.68

clFrERENTIAL C_RECTZONS

TDE -.2292 TRA -.3003 TC3 .5712 84U .!900

RCE -.3014 RRA .0398 RC3 -.1685 FAU .06054

rOE .6721 rRA -.5645 FC3-Z.1968 8SP 2028

80E .3787 8RA .30Z9 BC3 .5956 KSP -564

LAUNCH DATE _EC T 1965

HELIO(ENTRIC CONIC

M]C-COURSE EXECUT!CW ACCURACY ORBIT _£ TERMIN4 TION ACCURACv

SGT 7J2.7 SGR 392.8 503 205.7 ST 289.4 SR 3_3,9 SS 413.3

RRT -.0475 RRF .0466 RTF -.6932 CRT .9130 CRS .9743 CSr .8136

SG8 8|3.8 R2_ ,0006 R13 .6934 LSA 598,7 MS4 143.9 SSA Z5.4

SGJ 713,0 5O_ 392.2 THA !77.85 ELI 447.5 EL2 93.4 4LF 51.26

FLZGHT TIME 80,00

CISTANC£ Z19.999

4RRJV4L C4TE rE8 2_ J966

RL 147.37 LAL ,00 LOL 74.68 VL 27.636 GAL

RP 107.67 LAP 3.36 LOP 174,10 VP 37.786 GAP

RC 5t.230 GL 19.69 0P -,10 ?AL 136,5_ 7AP

PLANETO(ENTRIC CC_IC

C3 23.348 VHL 4.832

LNCH A_NTH LNCH TIME L-I TIME IN! LAT

90.00 _ 4 _5 ZJ94._8 -19.07

90.00 13 34 58 4953,17 _I,75

JO0.O0 3 24 33 1934.67 -20.J5

JO0.O0 !4 57 !l 4688,02 22.84

110.O0 4 3l 9 1?27.24 -23.04

110,00 18 ? 24 4468,22 25.79

01FFERENTIAL C_R_CTI(_$

TO[ -.2256 TRA -.2870 TC3 .5833 g4U .!899

ROE -,Z938 RR4 .0356 RC3 -.J724 FAU .06772

FOE .7617 FR4 -.6802 FC3-2.5108 BSP ?052

BD£ .3704 8RA .289_ BC3 .60P2 FSP -656

-7.77 ATL 86.59 HCA 99.41 SM4 127.93 £CC .20239 INC 3,4094 vl 30,Z32

-1.33 A?P 90,56 TAL 214.17 TAP 3J3.5? RE4 102.04 APO 153.8Z v? 35.195

24,61 ETS .54 ?AE 148.7I ETE 340.95 ?AC 65.13 ETC !62.96 CLP -24.60

_LA

;NJ LONG JNJ RT ASC INJ ATMTH IN! TIME

40.20 56,12 111.34 2 40 59

2J6.52 57,01 1j.40 14 5? 32

20.65 55,65 IJ2.56 3 57 8

!96.60 56.66 70,18 16 15 19

3.50 54.25 IJ5.98 4 59 57

178.64 55.38 66,74 17 21 52

MIC-COURSE EXECUTION ACCURACY

SGT ?IO.B SGR 368.5 5G3 234.3

RRT -.0546 RRF .0516 RTF -.6924

SG6 8J0,0 R23 .0012 R13 .6925

SG! ?Jl.2 SG2 387.6 THA 177.57

-|.85 RAL 292.76 RAO 6567.9 VEL 12.030 PTH 2.15 VHP 5.483 DPA -!5.36 RAP 332.99 ECC 1,3843

PO CST TIN IN! 2 LAT IN! Z LONG

J594,3 -16.OO 52.87

4353.2 J9.0l Z08.91

J_34.7 -18.9_ 13.55

4088.0 J9.93 J89.Ol

!127.2 -19.35 336.30

3868.2 22,4_ JTJ.ll

C_qBIT OETERN/N4TZON ACCUR4C _

ST 286.8 SR 348.T SS 444.3

CRT .9J8! CRS .9705 CST .8101

LSA 615.4 NSA 147.8 SSA Z5,3

ELI 442,5 EL2 89.6 ALF 51.O4

LAUNCN CATE _EC ? J965

HELIOCENTRIC CONIC

RL 147.37 L4L .00

RP JOT.TO L4P 3,33

RE 59.!5Z GL !9.99

PLANETOCENTRIC CONIC

C3 22,9J9 VHL 4,787

LNCH ATMTM LNCH TIM_

90.00 ! 39 26

90.00 !3 32 ?

I00.00 3 19 59

I00.00 14 54 15

120.O0 4 26 24

llO.OO 16 4 20

FLIGHT TIME 82.00

01ST4NC£ Z26.713

LOL 74.68 VL 27.730 GAL -7.77 A?L 86.58 HC4 !02.64 SMA 128.58 £CC .19810

LOP 177.34 VP 37.846 GAP -6.60 47P 90.75 TAL 215.27 TAP 3!7.91 RCA 103,11

GP -.76 74L !37.29 ?4P 28.05 ETS ,42 ?AE 149.65 ETE 340.76 7A( 64,95

OLJ -1.7! RAL 29!,78 RA0 6567,9 VEL 12.012 PTH 2.14 VHP 5.126 DPA -15.48

L-[ TIME IN! LAT !NJ LONG IN! RT A$C IN! ATNTH |NJ T|NE PO CST TiN

2194.19 -!9.01 40.!9 154.86 111.34 2 36 0 1594.2

4944.23 21.55 215.93 155.73 ?!.J? 14 54 31 4344.2

1934.36 -20,14 20.63 !54.40 112.57 3 52 !3 1334.4

4679.29 22.64 J96.03 !55.32 69.94 16 12 15 40?9.3

1726.45 -23.01 3.45 153.0| 116.00 4 55 J! 1126.4

4459.96 25.57 !78.|0 154.04 66.50 !7 J8 40 3860.0

4RR|V4L D4TE FEB ZT 1966

INC 3.4152 Vl 30,13Z

JPO J54.05 V2 55.186

ETC !62.89 CLP -28.04

RAP 332.81 ECC 1.3772

|NJ 2 LAT IN! 2 LONG

-16.00 3Z.86

18.78 208.33

-16.91 J3.33

19,70 188.47

-19.33 336.25

22.!? 170.60

CIFFERENTZAL CORRECTIONS NIO-COURSE EXECUTZON ACCURACY ORBIT CETERMIN4TION 4CCURAC_

TOE -.1215 TeA -.2790 TC3 .5822 BAU .1863 SOT 701,9 SGR 383.0 8G3 266.5 ST 253.9 SR 342.3 SS 478.4

ROE -.2838 RR_ .0_!8 RC3 -,J755 FAU .07572 RRT -.0384 RRF .0581RTF -.6830 CRT .9206 CRS .9674 CST .8065

FOE .8666 FRA -.8080 FC3-2.860! 9SP 2009 SG_ 799.6 R23 -.0014 R!3 .6833 LSA 634.7 NSA |52.4 SSA 24.9

8OE .36J6 8RA .2808 BC3 .6081 FSP -757 SGJ ?02.4 SG2 382.! THA 177.4! ELI 436.1 EL2 87.1 4LF 50,7?

LAUNCH 0ATE OEC ? J965 FLIGHT TIME 84.00 ARRIV4L DATE MAR J 1966

HELIOCENTRIC CONIC

RL 147.37 LAL ,00 LOL ?4.68 VL 27,8!| GAL

RP 107.73 k&P 3.2g LOP J80,58 VP 37.897 GAP

RC 61.127 GL 20.26 GP -.82 ZAL 137.94 ?AP

PLANETOC6NTRIC CONIC

C3 22.554 VHL 4.748

LN(H AZMTH LN(H TIM_

90.00 i 55 0

90.00 13 29 43

}00.00 3 15 37

100.00 IA 51 48

]10.OO 4 22 11

liO.O0 16 I 43

OIFFERENTIAL CORRECTIONS

TOE -.2J45 TRA -°2?5| TC3 .5700 8AU .180|

ROE -.2774 RRA .0183 RE3 -.1782 FAU ,0847l

FOE .9852 FRA -.95J0 rc3-3.2518 BSP !935

80E .3507 8RA .2765 BC3 .5972 FSP -871

OISTANCE 233,401

-7,76 AZL 86.58 HCA 105,88 S?AA 129.|5 ECC .|9442 INC 3.4213 VI 50.232

-5,91A?P 90.94 TAL _|6.25 TAP 322.13 RCA 104.04 AP0 154.26 v2 35.176

31,70 ETS .3J ZAE J50.92 ETE 340.35 ?AC 64.57 ETC 162,78 CLP -31.70

OLA -|.57 RAL 290.92 RAO 6567.9 VEL J|.997 PTH 2.14 VHP 4.797 DPA -J5.69 RAP 332.43 ECC 1.3712

L-I TIME ZNJ LAT |NJ LONG IN! RT A$C _NJ AZNTH IN! TINE PO C$T TIN |NJ _ LA T |NJ 2 LONG

2194.54 -|9,08 40.22 J53.77 I|1.33 2 3| 35 !594.5 -16,0! 32.88

4836.07 2|.37 215.40 154.57 70.9? |4 5| 59 4336.1 18,38 207.94

1934.50 -20.|5 20.64 |53.32 I|2.56 3 47 52 1334.5 -16.91 J5.54

467!.34 22.45 |95.52 |54.|5 69.73 16 9 39 407!.3 19.49 I97.97

J726.13 -23.00 3.43 15|,93 1|6.01 4 50 57 J116.1 -19.32 356.24

4452.47 25.36 |77.62 J52,87 66.27 17 J5 56 3852.3 2J.94 170.14

MI0-COUR$£ EXECUTION ACCURAC_ ORB/T 0ETERMINATION 4CCURACV

5GT 6_5.8 5GR 376.6 SG3 302.6 ST 277.8 SR 534.9 SS 5J4.3

RRT -,0634 RRF .0650 RTF -,6655 CRT ,9193 CRS .9646 C$T .7973

SG6 782.4 R23 -.0048 RI3 .6659 LSA 654.7 MS4 J57.O SSA 24.a

SGJ 686.3 SG2 375.6 THA J77.|5 EL! 426.6 EL2 _5.8 4Lg 50.78
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 2. 1965-661

LAUNCH 04T[ 0EC ? J963 FLIGNT TIN£ 86,00 ARRIVAL 04T[ MAR 3 1966

HELZOCENTR|C CON|C 0|STANCE 240,060

RL 147.37 L4L ,00 LOL ?4,68 VL 27.88| GAL -7.75 A?L 86.57 NCA

RP 107.76 LAP 3.24 LOP 183.82 VP 37.959 GAP -5,24 ATP 91.12 TAL

RE 63.151 GL 20.50 GP -.90 ?AL J38.48 ?AP 35.59 ETS .J9 ZA[

PLANETOCENTRIC CON|C

C3 Z2.Z38 VHL 4.7J60LA -l.44 RAL 290.19 RAO 6567.9 VEL ll,984 PTH

|09.|! SNA 129,64 ECC .J91Z6 INC 3.4Z75 vJ 30,23Z

217.|l TAP 326.22 RCA 104.84 APO J54.43 v2 35.166

|52.50 ET[ 339.65 7AC 65,96 [TC |£2.6| CLP -35.58

2.J4 VHP 4.495 OPA -15.98 RAP 33J.82 ECC 1.3660

LNCH A_NTH LNCN r|M£ L-! TIME INJ LAT rNJ LONG |NJ RT ASC INJ A_NTH fNJ TIME

90.00 I 3| 5 2195.29 -Jg.lo 40.26 152.84 111.5| 2 27 40

90.00 13 27 48 4928.47 21.20 2|4.9| |53.56 70.78 |4 49 56

100.00 3 11 46 J935.06 -20,16 20.67 152.39 112,55 3 44 |

|00.00 14 49 49 4663.94 22.28 |95.04 |53,J4 69.54 |6 7 33

110.00 4 J8 28 1726.24 -23.01 3.44 151.0| 116.01 4 47 |4

JlO.O0 15 59 35 4445.55 25.J7 |77.|7 J5J.86 66.07 |7 13 4|

DIFFERENTIAL CORRECTIONS NI0-COURSE EXECUTION ACCURACY

TOE -.2029 TRA -.2750 TC5 .5470 gAU .J7|3 SGT 662,3 SGR 369.3 S_3 543.5

ROE -.2686 RRA .0251RC3 -.|805 FAU .09484 RRT -.072l RRF .0745 RTF -.638|

F0£ 1,1157 FRA-I,IJI4 FC3-3.692! 8SP J852 SG0 758.3 R25 -.0080 R|3 .6387

BO£ .3366 BRA .276l BC3 .5760 FSP -1006 SGJ 663,1 SG2 367.9 THA |76,67

PO C$T TIN JNJ 2 LAT IN| 2 LONG

1595.3 -16.03 32.93

4328.5 18.38 207.37

1535.l -J6.93 J3.37

4063.9 19.29 187.51

I|26.2 -J9.32 356.24

3845.5 2J.72 J69.72

ORO|T D[TERN|NATION ACCURACv

ST 266.5. SR 326.5 SS 551.0

CRT .9J28 CRS .96|9 CST ,7804

LSA 674.2 MS4 161,4 $SA 24,0

ELl 41_.6 EL2 86,2 ALF 5J.31

LAUNCH OATE DEC 7 1965 FLZGHT TIME 88.00 ARRIVAL DATE MAR 5 1966

HELZOCENTR|C CONIC OISTANCE 246.690

RL 147.37 LAL .00 LOt. 74.68 VL 27.940 GAL -7.74 A?L 86.57 HCA 112.34 SHA J30.05 ECC .|8854 ;NC 3.4359 VJ 30.232

RP 107.80 LAP 3.18 LOP |87.05 VP 37.972 GAP -4.6J AZP 9J.31 TAL 2|7.85 TAP 330.|9 RCA 105.53 APO J54.57 V2 35./35

RC 65.219 GL 20.72 GP -.98 ?AL 158.91 _AP 59.7l _TS .06 ZAE J54.40 ETE 358.58 _AC 63.|3 ETC J62,38 CLP -39.70

PLANETOCENTRIC CONIC

C3 21.939 VHL 4.686 OLA -|.50 RAL 289.58 RAD 6567,9 VEL 11.972 PTH 2.13 VHP 4.219 DPA -|6.33 RAP 350.97 ECC 1.3614

LNCH ATNTH LNCH TIME L-Z TIME IN| LAT IN| LONG JNJ RT ASC JNJ ATMTH rNJ TIME PO CST TIN rNJ 2 LAT IN| 2 LONG

90.00 I 47 38 2J96.4fl -|9.12 40,54 |52.06 lJl.29 2 24 J5 J596,4 -16,06 33.00

90.00 J5 26 22 492|.20 2J,04 2J4.44 152.70 70.60 J4 48 23 432J.2 18.20 206.9J

100.00 5 8 22 |936.0| -20.18 20.73 |5J,60 IJ2.53 3 40 38 J336.0 -16.96 J3.43

100.00 J4 48 J9 4656.87 Z2.J| I94.58 152.28 69.35 J6 5 56 4056.9 lg. J0 187.08

110.00 4 15 |4 I726.74 -25.02 _,47 |30.23 I16,00 4 44 0 lj26.7 -I9.34 356.27

]10.OO J5 57 _7 4458.91 24.99 176.74 |30,90 65.88 J7 JJ 56 5838.9 2|.52 169.31

OZFFERENTIAL CCRRECTION$ MID-COURSE EXECUTION ACCURACY 0R_IT OETERMINATION ACCURACY

TOE -.1888 TRA -.2822 TC3 .5069 BAU .|502 5GT 65J.0 SGR 56J.0 SG3 387,7 ST 253,4 SR 3|7.0 SS 590.3

ROE -.259J RRA .0223 RC3 -.J824 FAU .lOftS| RRT -,0769 RRF .084| RTF -.5908 CRT .899| CR$ ,9600 CST .7344

FOE J.Z634 FRA-l.2824 FC3-4.J7|6 0SP 1690 SGB 727.0 R23 -.0J69 RI3 .59|8 LSA 696.4 HSA 165.8 SSA 23.3

80E .3206 BRA .283! 0C3 .5387 FSP -|J49 5GJ 65J.9 8G2 539.4 THA J76.27 ELI 395.9 EL2 88.8 ALF 52.05

LAUNCN DATE DEC 7 1965 FLIGHT TJNE 90.00 ARRIV4L 04TE NAR 7 1966

N[L|OC[NTR_C CONIC

RL 147,37 LAL .00

Rp 107.83 LAP 3.J0

RC 67.327 GL 20,93

PL4NETOCENTRIC CONIC

C3 21.706 VNL 4.659

LNCH A?NTH LNCH TIME

90.00 J 44 38

90.O0 13 23 26

100.00 3 3 26

JO0.O0 14 47 I9

|I0.00 4 12 26

110.00 15 56 48

DIFFERENTIAL CORRECTIONS

TOE -.1703 T/t_ -.2960

ROE -.2490 RRA .0J98

FOE 1.425J FRA-|.4641

B0E .3O|?0RA .2967

O_ST_NCE 253.290

LOL 74.68 VL 27.989 GAL °7.72 42L 86.56 HCJ ||5.56 SNA 130.40 ECC .1862| INC 3.4401 V| 50.252

LOP 190,29 VP 37.997 GAP -4.00 A?P 9|.49 TAL 2|6.46 T_P 334,02 RCk J06.J2 APO 154.69 V2 35.143

GP -1.06 74L 139.24 ?AP 44.09 ETS 359.92 ?AE |56,6| [TE 537.00 7AC 62.05 ETC 162.08 CLP -44.08

DLA -J.16 RAL 289.08 RAD 656?.9 VEL 1|.962 PTH 2.13 VHP 3.97| 0PA -16.91 RAP 329.86 £CC 1.3572

k-J T_NE IN| LAT IN| LONG ZNJ RT A$C JNJ A?NTH |NJ T|NE PO CST TIN IN| 2 L4T rNJ 2 LONG

2197.98 -Jg.16 40.43 15J.40 Ill.26 2 21 15 1598.0 -16.10 33.09

4914.07 20.87 213.98 151.98 70.42 14 47 20 4314.1 J8.02 206.47

1937.34 -20.22 20.82 |_0.95 I|2.50 3 37 43 1337.3 -16.99 J3.5J

4649.93 2J.94 J94.|3 |5|.56 69.|8 |6 4 49 4050.0 J8.92 J96.65

1727.60 -23.05 3.53 149.58 JJ5.97 4 41 J3 1127.6 -19.32 356.32

4432.46 24.8| |76.53 |50.26 65.69 17 I0 40 5932.5 21,3J 168.92

NI0-COURSE EXECUTION ACCURACY OR01T 0ETERN|NATION ACCURACY

TC3 .4509 BAU .|413 8GT 594.l SGR 351.8 SG3 435.8 ST 236,5 SR 306.4 SS 630.8

RC3 -.1839 FAU .J1767 RRT -.0802 RRF .095I RTF -.fl168 CRT .8730 CRS .9386 CST .7120

FC3-4.6931BSP J474 SGB 690.5 R23 -.03|7 R15 .5|86 LSA 720.0 NSA 170.0 6SA 22.7

Be3 .4870 FSP -J305 8G| 595.2 $G2 550.0 THA |75.84 EL| 375.4 EL2 94.! ALF 53,34

LAUNCH DATE DEC 7 J96fl FLIGHT TJNE 92.00 ARRIVAL 04TE NAR 9 |966

HELIOCENTRIC CONJC

RL |47.37 LAL .00

RP 107.87 LAP 3.02

RC 69.470 GL 2I.|3

PLANETOCENTRZC CONIC

C3 2J.472 VHL 4.634

LNCH AZMTH LNCH TIME

90.00 i 42 I

90.00 13 24 59

J00.00 5 2 35

J00.00 J4 46 48

JJ0.00 4 IO 2

1IO.OO J5 36 7

OIYKERENTZAL CORR£CTION$

TOE -.1433 TRA -,5J57 TC5 .3797 BAU .12J5

ROE -.2384 RRA .0|77 RC3 -.]85J FAU .J5040

FOE 1.5930 FRA-I.6571 FC3-5.2578 05P |231

BOE .Z793 BRA ,3J6Z BC3 .4224 FSP -J48J

0ISTANCE 259.8_9

LOt. 74.68 VL 28.029 GAL -7.70 AZL 86.5_ HCA JJ8.79 SNA J30.69 ECC .J842| _NC 3.4478 Vl 30.232

LOP 193.52 VP 38.016 GAP -3.41 JZP 91.66 TAL 2|8.94 TAP 337.73 RCA 108.62 APO |54.76 V2 35.J32

GP -|.I6 ZAL |39.48 ?AP 48.72 ET$ 3_9.77 ZAE J59.|| ETE 334,67 ?AC 60.74 ETC 161.70 CLP -48.7|

OLA -|,02 RAL 288.70 RA0 6567.9 VEL 1J.952 PTH 2.13 VHP 3.750 OPA -|7.35 RAP 328.50 ECC 1,3534

L-I TIM_ IN| LAT IN| LONG IN| RT A$C JNJ A_MTH IN| T_NE PO CST TIM IN| 2 LA T JNJ 2 LONG

2J99.90 -I9.2| 40._5 150,88 Jli.2J 2 18 4J I599.9 -|6.J6 33.2!

4906.92 20.71 2J5.52 |_1.38 70.25 J4 46 46 4306.9 /7.83 206.03

I939.03 -20.26 20.92 J30.43 112.46 3 35 |2 |339.0 -17.04 ]3.61

4643.02 2|.78 I93,69 J30,95 69.00 16 4 JJ 4043.0 18.73 186.22

I728.80 -23.08 3.60 J40.06 ||5.94 4 38 3| 1128.8 -|9.40 356.39

4426.0J 24.63 J?_.gJ 149.65 65.5J |7 9 53 3826.0 21,1! J69.53

NI0-COURSE EX[CUTION ACCURACY' ORBZT 0ETERNINATION ACCURACY

5GT 3_5.6 SGR 34|.7 $G3 487.4 ST 215.0 SR 294.9 S$ 670.3

RRT -.0834 RRF .J09| RTF -.4049 CRT .8238 CRS .95?2 C5T ,6386

5G0 652,3 R23 -,0553 RJ3 .408| LSA" 742.9 MSA 173.3 S$4 22.0

SGI 556,7 $G2 339.8 7Hk 175,32 EL| 350.2 EL2 102.6 ALF 55.65
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 2 1965-66_

LAVNCH D4TE 06C ? 1965 FLIGNT TIME 94.00 4RRIV4L OAT[ N4R ]1 1966

HELIOCENTRIC CONIC 0ISTANC[ 266,397

RL ]47.37 LAL .00 LOL 74.68 VL 28.060 GAL -7.66 AZL 86.54 HCA |ZZ,OJ SMA 130.92 It( .18249 INC 3,4554 VI 30.232

RP 107.90 LAP ?.93 LOP 196,74 VP 38.028 GAP -2.85 A?P 9J.83 TAL 219.29 TAP 341.31RCA 107.03 4PO 154.81 V2 35.120

RC 71.643 GL 21.32 GP -1.Z? rAL 139.61 2AP 53.60 £Ts 359.59 ?46 161.65 £T£ 33|.20 74( 59.19 [T( I61.23 CLP -53.5_

PL4NETOCENTR|C CONIC

C3 2J.248 VHL 4,6J0 DLA -,86 RAL 288,42 RAO 6567.9 V[L 11.943 PTH 2,13 YHP 3,557 DPA -17.98 RAP 326,89 [CC J.3497

LNCH A_HTH LNCH TIME L-I T|NE IN] LAT IN] LONG IN] RT kSC |NJ AZNTH |NJ TIN? PO CST TIN IN] 2 LAT IN] ? LONG

90.00 1 39 45 ?202.20 -19.27 40.70 150.47 111.16 2 16 27 1607.2 -16.Z? 33.35

90.00 13 25 ? 4899.58 20.54 ?13,05 150.89 70.07 14 46 4? 4299.6 17.64 205.57

]00.00 3 0 4? 194|.]0 -?0.32 21.05 150.02 112.4I 3 33 3 1341,l -I7.]0 I3.73

]OO.00 I4 46 46 4635.9! 71.60 193.23 150.46 68.82 16 4 Z 4035,9 18.33 I85.78

110.00 4 8 1 1730.36 -23.13 3.70 I48.66 115.90 4 36 52 I130.4 -I9.46 356.49

JIO.0D 15 55 56 4419.42 24.44 175,49 149,I6 65.32 17 9 36 3819.4 ?0.90 I68.13

D/FFERENT_4L C_RECTION$ NI¢-EOUR$E EXECUTION ACCURACY OR_XT _ETERNINATION ACCURACY

10E -,1168 TRA -.3445 T(3 .287| gAU .0971 SGT 323.9 SGR 330.? $G3 540.1 S7 194.1 SR 282.4 55 711.3

ROE -.2271RRA .0159 RC5 -.1856 FAU .14325 RRT -.0737 RRF ,1224 RTF -,2326 CRT ,7335 CRS .9568 CST ,5186

FDE J.7732 FRA-].8457 FC3-5.8364 BSP 893 SGB 6J9,6 R23 ",0942 RJ3 °23?4 LSA 769.2 NSA J76.5 $54 ?J.3

BD6 .2554 6RA .3448 gC3 .3419 FSP -]655 SG1 524.9 SG2 329.2 THA ]75.61 ELI 32_,6 EL2 1J5.5 ALF 58.82

L4UNCH OATE OEC ? 1965 FLIGHT TINE 96,00 ARRIVAL OATE MAR 13 I966

HELIOCENTRIC CONIC

RL 147.37LAL ,00

RP I07.04 LAP 2.83

RC ?3.845 GL 21.51

PLANE TO(ENTRI( CON](

C3 ?J.03J VHL 4.586

LNCH A_MTH LNCN TIN?

90,00 I 37 49

90.00 13 25 35

IO0.O0 2 58 5_

IO0.O0 J4 47 |5

llO.OO 4 6 2I

JlO.O0 I5 56 14

DIFFERENTZAL CORRECTIONS

TOE -.0824 TRA -.3807 TC3 .1753 BAU .0718

ROE -.7154 RRA .0J46 RE3 -.1855 rAU .J5604

FOE 1.9538 FRA-2,02BZ FC3-6.4234 BSP 499

BOE .2306 8R4 .3810 8C3 ,25F2 FSP -I63J

OISTANCE 272.904

L_. 74.68 VL 28.084 GAL -?.63 kZL 86.54 HCA 125.23 SMk 13].09 ECC .18101 ZNC 3.4636 VI 30,232

LOP 199.97 VP 38.034 GAP -2,32 4ZP 92.00 TAL 219.52 TAP 344,76 RCA 107.36 4PO |54.82 V2 35.108

GP -1.38 ZAL |39.66 ?kP 58.70 £TS 359,39 ?JE 164.76 ET[ 325.88 ?AC 57.43 _TC |60,67 CLP -58.69

OLA -.69 RAL 288.25 RAO 6567.9 VEL II.934 PTH 2.12 VHP 3.391 0PA -]8.66 RAP 3?5.04 ECE 1.346]

L-I TZNE INJ LAT JNJ LONG |NJ RT ASC INJ AZHTH INJ TIN6 PO CST TIN /NJ ? LAT _NJ ? LONG

2204,92 -19.33 40,87 150.16 Ill,10 2 14 34 ]604.9 -16.29 33.5J

489J.91 20.36 212.56 150.50 69.89 14 47 ? 4791.9 ]7.44 205,10

I943.fl7 -20.38 21.21 149.72 112.35 3 31 14 1343.6 -IT.iT 13,88

4628.49 21,42 J92.76 J50.07 68.63 16 4 23 4028.5 18.33 185.33

1T52.26 -23,19 3,82 J48.37 115.85 4 35 13 1132.3 -19,52 356,60

44|2.56 24,24 175,06 148.76 65.13 I? 9 46 3812,6 20.69 167.77

MIO-COURSE EXECUTION ACCURACY ORBIT OETERNIN4T]ON 4CCUR4CY

$GT 512.6 5GR 318.9 5G3 592.9 ST 176.1 SR 269.2 S$ 750.8

RRT -.0510 RRF .J367 RTF ,00J9 CRT .5677 CR5 .9569 CST .3J86

SGB 603.7 R23 -.J370 RJ3 ,0074 LSA 796.6 NSA 179.3 554 20.5

SGJ 513.0 SG? _18.2 THA 177.05 ELI 292.7 EL? 133.3 4LF 69.8]

LAUNCN GATE CEC 7 1965

_£L[OC£NTRIC CONIC

RL 147,37 LAL .00

RP ]07,98 L4P ?.72

RC 76,070 GL 21,70

PL4N[TOCENTRIC CONIC

C3 20.615 VHL 4.36?

LNC_ ATNTH LNCH TIME

90.00 i 36 ]0

90.00 ]3 26 37

JO0,00 2 57 16

100,00 14 48 12

lIO,O0 4 4 58

110.00 15 56 59

FLIGHT TINE 98,00 4RRI¥4L OAT? NAR Ifl 1966

CISTAN(£ 779.381

LOL 74.68 VL Z6,100 GAL -7.58 AZL 86.53 NCA 128.45 SNA 131.21ECC .|7974 ]NC 3.47?3 VI 30.232

LOP 703.J9 VP 5_.035 GAP -J,Sl 47P 92,J6 TAL 2J9,63 T4P 348,09 RCA 107.63 4PO 134,79 v2 35.095

GP -1.50 ?AL 139.62 TAP 64;00 ET5 359.]8 74£ 167.67 ETE 317,33 ?AC 55.49 [TC 160.00 CLP -63.99

0LA -.51R4L 288.11R40 6567.8 VEL 11.925 PTH ?,12 VNP 3,252 0PA -19.40 RAP 3?2.96 ECC 1.3426

L-I T[N[ INJ. LAT INJ LONG INJ RT A$C INj AZNTH ]NJ TIME PO CST TIN JNJ 2 LATJNJ ? LONG

2208.07 _]9.41 41.07 149.96 1!1.03 2 12 58 1608,] -16.36 33.71

4883,80 20,17 217.04 150,21 69,70 14 48 1 4?83.8 17.Z3 204.60

1946.45 -20.46 21.39 149,52 |12-29 3 29 43 1546.5 -]7,26 I4.06

4620.66 71.22 192.26 149,78 68.44 16 5 13 40?0.7 18.1! 184.85

1734.54 -73,75 3.96 148.J8 115.79 4 33 53 I|34.5 -19.59 336.73

4405.33 24,04 174,.60 148.47 64.93 ]7 10 ?5 3805.3 20.46 167,Z8

CJFFER£NTZJL (C_RECT]ONS

TOE -,O416 TR4 -.4736 TC3 .0461BAU .0579

ROE -,2032 RR_ .0137 RE3 -.1846 FAU .16848

FOE 2,1_18 FRA-?,?O03 FC3-7.0074 8SP 161

80[ .2074 BRA .4738 BC3 .1903 FSP -2013

HID-COURSE EXECUTION ACCURACY ORBIT O£TERNINATION ACCUR4CV

SGT 536.? SGR 306.3 SG3 644,4 ST 167.9 SR 255.3 55 786.0

RRT -.0179 RRF .1529 RTr .7655 CRT ,2917 CRS ,9569 CST .0]49

SGB 617.5 R23 -.1600 R13 -,2642 LS4 823.4 N54 161.0 SSk 19,_

SGI 536.2 SG2 306.2 THA 179.13 ELI 262,7 EL2 156.1 4LF 72.99

LAUNCH OATE 0EC ? 1965 FLIGHT TIME IO0.O0 4RRIV4L 0ATE NAR 17 1966

HELIO_ENTR|C CONIC

RL 147.37 L4L .OO LOL 74.68 VL 28.11| GAL

RP J08.07 L4P 2.60 LOP 206.40 VP 38.03_ GAP

RE 78.316 GL 71.90 GP -1.63 2AL 139.49 2AP

PL4NETOCENTR_C CONIC

C3 20.597 VHL 4.538

LNCH AZNTH LNCH TIME L-I TIME INJ LAT

90.00 I 34 46 2211.71 -19.50

90.00 13 28 9 4875.J3 19.97

IO0.O0 2 55 57 1949.80 -20.54

I00.00 14 49 39 4612.28 21.01

110.00 4 3 52 1737.72 -23,33

liD.DO J5 58 J3 4397.62 23,81

OI_FERENTI4L CORRECTIONS

TOE ,0036 TRA -.4742 TC3 -.1035 BAU .0578

ROE -.|907 RRA .0134 RC3 -.1825 FAU .17945

FOE ?.2816 rRA-?.34|4 FC3-7.5477 BSP 539

80E .1908 BRA .4744 0C3 ._098 FSP -2J70

0|STANCE 285.826

-7.53 J2L 86,52 HCA 131.67 SNA J3J.28 ECC .J7863 INC 3.4820 v] 30.732

-1,32 A?P 92,3? TAL _9.63 TAP 351.30 RCA 107.83 APO 154,74 V_ 35.082

69.43 ETS 358.94 ?AE 170.77 ETE 303,02 ?AC 33,43 [TC 159.23 CLP -69,43

DLA -.31 R_L 288.19 RAO 6567.8 VEL 11.9J5 PTH 2,17 VHP 3,140 DPA -20.16 RAP 320.76 £CC 1,3390

IN] LONG ZNJ RT ASC IN] A?NTH IN] TJNE

41.30 149.85 |10.95 2 11 37

211.48 150.00 69.49 14 49 2_

21.60 149,42 I12.21 3 ?8 27

191.72 149.57 68.24 16 6 31

4,]3 148,08 115.72 4 32 49

174.1J J48.29 64.72 17 11 31

NIO-COUR$E EXECUTION _CCURACV

5GT 606.0 SGR 292.8 SG3 690.7

RRT .0245 RRF .1669 RTF .5008

SGB 6?3.0 R23 .]510 R]3 .5019

$G1 606.! SG2 292.6 THA .88

PO CST TIN |NJ 2 L4T IN] ? LONG

1611.7 -]6.48 33,93

4275,J I?.O0 204.0?

1349.8 -17.35 14.76

4012.3 J7.87 J84.34

1137.2 -J9,68 356.89

3?97.6 20.?_ /66,8?

ORBIT 0ETERNINATION ACCUR4C_

5T 179.7 SR ?40,9 SS 819.?

CRT -,046? CRS .95?9 CST -.3187

LSA 853.5 NSA ]82.6 SSA 18.9

ELI 24J.2 _L2 J79.? ALF 94.41

J676



JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL. 2, t965-66

LAUNCH CAT[ G[C 7 1965

HELIOCENTRIC CO_IC

RL 147.37 LAL *00

RP 106.06 LAP Z.47

R¢ 80.581GL ZZ.IO

PLAN[TOC[NTR|C CONIC

C3 20.376 VHL 4.514

LNCH 4ZNTN LNCH TIME

90.00 1 33 34

90.00 13 30 IJ

lO0.O0 2 54 32

JO0.O0 14 51 34

110.OO 4 3 0

]10.00 J3 59 33

FLIGNT TIME 102.00 ARRIVAL CAT[ MAR 19 1966

LOL 74.68 VL Z8.|J5 GAL

LOP Z09.6Z YP 36.012 GAP

GP -1.76 7AL 139.17 TAP

([STANCE ZgZ.Z4Z

-?.46 A?L 66.5| MCA J34.86 5NA |31.31 ECC .17768 XNC 3.4926 VI 30.232

-.64 ATP 9Z.47 TAL Z19.51 TAP 354.40 RCJ 107.96 APO 154.65 v2 33.069

74.93 [TS 338.6# 7AE 17|,91 [TE Z79.95 ZAC 3J.30 [TC 158.35 CLP -74.95

CLA -.10 RAL 288.Z9 RAO 6567.8 VEL 1J.906 PTH 2.|Z VHP 5.055 CPA -Z0.92 RAP 318.44 ECC 1.3353

L-I TIME INJ LAT INJ LONG INJ RT AS( INJ AZMTH INJ TIN[ PO (ST TIM |NJ 2 LAT INJ 2 LONG

2215.89 -19.60 41.36 149.64 110.66 Z J0 30 1613.9 -16.59 34.16

4865.79 19.74 Z10.89 149.88 69.Z8 14 51 17 4Z63.8 16.75 203.50

1933.64 -20.64 Z|.84 149.40 llZ.iZ 3 Z7 25 1353.6 -17.42 14.49

4603.26 20.76 19I.J3 149.43 6B.0Z 16 B |8 4003.3 J7.62 183.79

1740.34 -13.4Z 4.31 148.07 115.64 4 31 0 1140.3 -J9.78 357,0B

4389.33 23.57 173.59 148.JZ 64.49 17 13 5 3789.3 19.94 166.33

C]FFERENTIAL C_RECT|ONS MID-COURSE EXECUTIC_I ACCURACY ORBIT _ETERNZNA TION ACCURACY

TEE .0540 TRA -.5300 T(3 -,2687 BAU ,0880 SGT 718.4 5GR 278,5 SG3 731.J ST 213.3 SR 226.1 SS 847.1

RD[ -.1781RRA .0|3_ R(3 -,]793 FAU .18891 RRT ,06IJ RRF .1814 RTF .6685 CRT -,3419 (R$ .9590 CST -.3845

rE( Z.4124 FRA-2.4547 F(3-8.0267 BSP 1105 5GB 770.5 R23 .J335 R|3 .6700 LSA 883.3 NSA 183.3 SSA JB.!

BOE .1861 BRA .5302 BE3 .3230 FSP -ZSJB SGJ 718.6 SG2 177.9 THA 1.60 EL1 255.0 ELI 177.7 ALr 130.14

LAUNCH GATE DEC 7 J963 FLIGHT TIME |04.00 ARRIVAL EAT} MAR 2! 1966

HELIOCENTRIC CONIC DISTANCE 298.628

RL J47.37 LAL .DO LOL 74.66 VL ZB.JJ4 GAL -7.39 AZL 86.50 H(A 138.10 SNA 131.3J ECC .J7686 IN( 3.5044 VJ 30.232

RP IO8.10 LAP Z.34 LOP 2J2.83 VP 38.009 GAP -.39 ATP 91.6J TAL 219.30 TAP 357.39 RCA 108.08 APO 154.53 v} 33.036

R( BZ.B6Z GL 2Z,3| GP -J,9J 7AL J3B.98 ZAP 80.49 ETS 358.4| 7A£ 171.82 ETE 251.64 ZAC 49.18 ETC 157.38 CLP -80,4B

PLANE_TO_ENTRIC CON}C

E3 Z0.149 VHL 4.489 OLA .J5 RAL ZBB.4B RAO 6567.8 VEL 11.897 PTH 2.I1 VHP 2.995 0PA -2J.67 RAP 316.07 ECC J.3316

LN(H AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT AS( INJ AZHTH INJ TIM£ PO (ST TIN INJ 2 LAT INJ 2 LONG

90.00 J 32 32 Z220.67 -J9.72 41.87 I49.90 IJ0.73 2 9 33 1620.7 -16.71 _4.47

90.00 13 32 43 4835.66 }9.30 210.25 149.83 69.05 14 53 39 4255.7 16.46 202.BB

100.00 2 f13 57 I938.07 -20.75 22.12 149.47 1|2.01 3 26 35 1338.1 -17.59 14.76

lO0.O0 14 34 0 4593.30 20.33 190.33 149.40 67.79 16 10 33 3993.5 17.34 183.19

IJO.OO 4 2 2I 1743.97 -23,33 4.55 148.I5 113.54 4 31 25 |144.0 -19.90 337.29

lJO.OO 16 2 3 4380.37 23.31 173.03 14e.07 64.26 17 15 6 3780.4 19.63 |63.79

OIFF(RENTIAL CORRECTIONS MZG-COURSE EXECUTION ACCURACY ,ORBIT DE TERMJNA T_ON ACCURACv

TOE .1075 TRA -.5907 TC3 -.4495 BAU .1299 SGT 666.2 5GR 163.3 SG3 761.8 ST 264.9 SR ZIO.9 55 871.4

ROE -.1652 RRA .0142 R(3 -,I746 FAU ,19578 RRT .0904 RRF .1923 RTF ,7745 CRT -.3389 ORS .9610 (ST -,7431

FOE 2,3209 FRA-Z.52DZ F(3-8,41J9 BSP J739 SGB 905.3 R23 .J159 R|3 .7756 LSA 916.4 NSA 183.9 554 17.Z

gO} .1971 BRA ,5909 B(3 .4822 FSP -2424 5GJ 866.3 5G2 262.1 THA 1.73 ELI 300,J ELI 136,B ALF 146.54

LAUNCH GJTE 0[C 7 1963 FLIGHT TIN} I06.00 ARRIVAL EAT} HAR Z3 |966

NEL|OCENTRIC CONIC

RL 14T.)7 LAL .DO

Rp 108.14 LAP Z.ZO

RC B5.157 GL 22.34

PLANETOCENTR[C CONE(

C3 ]9.916 VHL 4.463

LNCH ATNTH LNCN TIME

90.00 1 31 38

90.00 13 35 47

100.00 Z 53 10

IO0.O0 14 56 56

]10.00 4 I 51

110,00 16 4 44

DISTANCE 304.984

LOL 74.68 VL 28.108 GAL -7.32 AZL 66.48 HCA 141.31 SNA 131,16 }CO .J7615 INC 3.5179 Vl 30.232

LOP Z16.04 VP 37.992 GAP .04 AZP 92.75 TAL 218.96 TAP .26 RCA 108.14 APO 154.36 V2 35.043

GP -Z,O6 ZAL 138,60 ZAP 85.96 ET5 356,13 ZAE 169.99 ET[ Z29,13 ZAC 47.JZ ETC 156.33 CLP -65.96

DLA .41RAL 288.75 RAD 6367.8 VEL 11.687 PTH 2.11 VHP

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ ATMTH INJ TIME

Z226.16 -19.85 42.22 150.O5 110.62 2 8 44

4844,64 19.23 Z09,55 149.86 68.80 14 56 31

1963.16 -20.88 22.43 149.6Z 1|1.89 3 23 53

4582.87 20.26 189.66 149.41 67.54 16 J3 18

I748.17 -23,65 4.81 148.31 115.43 4 30 59

4370.63 23.02 J72.41 I46.08 64.00 17 17 35

O|FFERENTIAL C_REGT[ON$

TOE .1638 TRA -.6544 TC3 -.6419 BAU .]767

R0E -.1321RRA .Olflfl Re3 -.1684 FAU .19966

rOE 2.6050 FRA-2.3336 FC3-B.6789 BSP 2410

B0E .2233 BRA ,6546 BC3 .6636 FSP -2480

LAUNCH D4TE 0E( 7 1965

HIO-COURSE EXECUTION ACCURACY

5GT 1038,4 SGR 247.2 SG3 78J.3

RRT .IJ05 RRF .1998 RTF ,8385

SGB 1067.4 R23 .1023 R13 .B392

SG| 1038.8 SG2 245.6 THA 1.60

FLIGHT TIME 108,00

0ISTANCC 311.3J3

-7.23 AZL 86.47 HCA 144,3! SMA

.46 AZP 92.68 TAL 218.57 TAP

91.3I ETS _37,83 ZAE 167.2! ETE

2.959 0PA -22.38 RAP 313.75 ECC 1.3276

PO CST TIN ZNJ Z LAT INJ 2 LONG

1626.2 -16.86 34.B!

4244.6 J6.JB Z02.21

1363,_ -17.73 13.07

3982.9 17.04 182.53

1148.7 -20.03 357.54

3770.6 J9.33 165.22

ORBZT 0}TERMINATION ACCURACY

ST 328.7 SR 195.4 SS 892.7

CRT -.6614 CR5 .9641 (ST -.8305

LSA 933.4 HSA 184.5 554 16.1

ELI 357.9 EL2 ]34,6 ALF 154.72

HELlO(ENTRE( CONIC

RL J47.37 LAL .00 LOL 74.68 VL 28.097 GAL

RP 108.18 LAP 2.05 LOP 219.Z5 VP 37.972 GAP

RC 87.465 GL 22.78 GP -Z.23 ZAL 138.15 ZAP

PLANETO(ENTRI( CON}(

23 19.678 VHL 4.436 OLA .7I RAL 289.10 RAO 6567.8 VEL'IJ.877 PTH 2.11 VHP

LNCH AZMTH LNCH TIME L-I TIME }NJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

90.00 1 30 30 2232.46 -20.00 42.6Z |50.27 110.48 2 B 2

90.00 13 39 El 4832.63 18.93 208.80 149.94 68.34 14 59 33

100.00 2 52 30 J969.02 -21.03 22.82 149.85 111.75 3 2fl 19

]GO.GO 15 O 22 4371.31 ]9.96 JB9.14 149.50 67.27 16 16 33

J]O.O0 4 | 30 |753.04 "13._0 5.12 }48.55 |J5.30 4 30 43

110.OO 16 7 5! 4360.05 22.70 J7].76 148.I6 63.73 17 20 31

DIFFERENTIAL CC_RECTZON$ MI0-COURSE EXECUTION ACCURACY

TOE .2220 TRA -.7186 T(3 -.6409 BAU .2253 5GT 1225.O SGR 230.8 SG3 793.6

ROE -.1391 eRA .0168 RC3 -.16|4 FAU .20199 RRT .1246 RRF .2J14 RTF .8788

FOE 2.630! FRA-2.5283 FC3-8.8866 BSP 3093 SGB 1246.5 R_3 .0987 R13 .8793

gO[ .2620 BRA .7188 BC3 .8363 FSP -2552 SGI 1225.3 SG2 E28.9 THA |.39

ARRZVAL DATE MAR 25 J966

131.19 ECC .17353 /NC 3.5333 Vl 30.232

3.08 RCA 108.16 APO 154.22 VZ 35.030

215.23 ZAC 43,19 ETC 155.22 (LP -91,31

2.945 DPA -23.05 RAP 31J.53 }CO 1.3239

PO (ST TIN INJ 2 LAT INJ Z LONG

J63Z.5 -J7.D3 33,20

4232.6 J5.83 201.46

1369.0 -J7.B9 15.43

3971.3 16.70 181.65

J153.0 -20.19 357.63

3760.0 18.99 164.39

OR81T OETERMINAT|ON ACCURACY

5T 400.4 9R 179.B SS 901.6

CRT -.7394 CRS .9662 CST -.8828

LSA 985.8 MSA 183.? 5SA 15.?

EL| 423.7 EL2 114.4 ALF J60.1_

1677



JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL. 2. 1965-66p

LAUNCH OAT[ OEC 7 1965 FLIGHT TIN| 1J0,00 ARRIVAL 0ATE MAR ZT 1966

HELIOCENTR|C CONIC D|$TANCE 317.614

RL 147.37 LAL .00 LOL 74.68 VL 28.083 GAL -?.13 AZL 86.45 MCA 147.72 SNA J31.0B ECC .|750l IN( 3,35|4 V| 30.23?

gP 10B.Z? LAP |.90 LOP ??2.45 VP 37.949 GAP .86 AZP 93.00 TAL Z|B.O? TAP S.?g RCA _08.J4 APO 154.02 VZ 35.016

RC B9.TB3 GL ?3.05 GP -?.4Z 7AL 137.62 ZAP 96.48 ETS 557,5E ZAE 164.07 ETE E06.BB ZAC 43.46 ETC J54.08 CLP -96.48

PLAN[TOC[NTRIC CONIC

C3 19.435 VHL 4.409 0LA J.04 RAL ZBg.5? RAO 6567.8 V[L JI,867 PTM ?.|| VHP ?.95| 0PA -73.67 RAP 309.48 ECC 1.3|99

LNCH ATNTH LNCH TIME L-I TIME IN] LAT IN] LONG IN] RT A$C ZNJ AZMTH IN] TIME PO CST TIN IN] Z L4T iN] Z LONG

90.00 | 30 4 2239.73 -?0.11 43.08 150.58 ll0.3l 2 7 74 1639.7 -17.23 35.64

90.00 13 43 28 4819,47 |8.60 207.97 150.|O 68.26 |5 3 48 4719.5 15.49 200.68

|00.00 Z 5J 53 ]975.B0 -21.20 23.25 J50.|5 J||.BB 3 ?4 49 1375.8 -|B.0B 15.84

|00.00 15 4 20 4558.64 ]9,62 |88.35 J4g.65 66.99 |6 ZO ]B 3958. 6 16.34 181.09

|10.00 4 J 14 |758.72 -23.96 5.48 |48.B6 115.J4 4 30 33 1158.7 -?0.37 358.|7

|10;00 16 J| ?B 4348.47 22.35 17|.04 |48.30 63.44 J? 23 57 3748,5 18.60 163.9l

D|FF£R£NTIAL CORRECTIONS MI0-C(_JR$E EXECUTION ACCURACY ORBIT 0ETERNINA TION ACCURACY

TDE .?809 TRA -.7827 TC3-J.0455 8AU ,2746 SGT |420.6 SGR 2]3.6 $G3 794.8 ST 476.7 SR |63.8 55 908,5

RO£ -.1259 RRA .OJB3 Re3 -.J534 FAU .20J4| RRT ,|343 RRF ,2207 RTF .903g CRT -.79|5 CRS .9693 CST -.91Z8

F0E 2,6330 FRA-2.4739 FC3-8.97|7 8SP 379I SG8 ]436.6 R23 .0975 RI3 .9042 LSA |022.7 NSA IB?.J SSA |4.2

806 .3078 BRA .7829 8C3 ].0567 FSP -2572 5GJ |420.9 SG2 2]].6 THA |.|8 ELI i94.7 EL? 96.5 ALF J64.J7

LAUNCH OAT| 0[C 7 1965 FLIGHT TIME 1|2.00 ARRIVAL 0ATE MAR 79 1966

HELIOCENTRIC CONIC OI$TANCE 323.$88

RL J47,37 LAL .OO LOt. 7A.68 VL 28.065 GAL -7,03 AZL 86.43 HCA ]50.92 $MA 130.95 ECC .17456 INC 3.5129 V| 30.232

RP 108.26 LAP ].74 LOP 2E5.65 VP 37.924 GAP 1,25 AZP 93.|2 TAL 2|T,49 TAP 8.4j RCA J08.09 APO 153,8| V? 35.003

RC 92.112 GL 23.34 GP -2.63 ZAL 137.00 ZAP JOJ.42 ET$ 357.]8 ZAE 160.87 ET[ 201.62 7AC 4J.96 ETC 157.94 CLP-101.43

PLANETOCENTRIC CONIC

C3 |9.|89 VHL 4.38J OLA J,4! RAL 290.0| RAO 6567°8 VEL |].856 PTH 2.J0 VHP ?.974 0PA -24.75 RAP 307.67 [CC |.3|5g

LNCH ATMTH LNCH TIME L-I TIME IN| LAT JNJ LONG IN| RT ASC IN| AZMTH IN| TIME PO CST TiM |NJ 2 LAT]NJ ? LONG

90.00 ] 29 J? 2248.20 -20.37 43.62 150.96 |JO.|] ? 6 45 1648.Z -17.45 36.17

90.00 J3 48 II 4804.97 |8.23 20?.07 150.31 67,95 15 8 |6 4205°0 ]5.08 i99.8J

100.00 2 5| J? |983.7I -2],40 23.75 J50.54 |J|.38 3 24 20 1383.7 -|8.30 16.33

|00.00 J5 8 52 4544.69 19.25 |87.48 ]49.87 66,68 |6 24 37 3944.7 15.93 |B0.26

110.00 4 ] 2 I?$5.40 -24.15 5.90 149.26 ||4.96 4 30 77 I]55.4 -20.59 356.5B

JJO.OO ]6 J5 37 4335.77 2],96 J70.26 ]48°5I 63.|2 |7 27 5_ 3735.8 |B.|B |63.J7

OIYF[R[NTIAL COPRECT|ON$ NIO-COURSE EXECUTZON ACCURACY ORBIT 0ETERN|NATION ACCURACY

TOE .3401 TRA -.6450 TC3-].23|? 8AU .3233 SGT |6|9.5 SGR ]95.8 $G3 785.7 57 555.9 5R |47.| 55 9|4.0

RD[ -.J1Z3 RRA .0200 RC3 -.]448 FAU .|9807 RRT .]416 RRF ,?798 RTF .9|99 CRT -.8292 CR5 .9733 CST -.9309

FOE 2.6180 FRA-2.3763 FC3-8.9364 BSP 4487 SG8 163|.3 R23 ,0987 RI3 .920| LSA IO64.4 MSA |BJ.4 SSA 13.O

80£ .3582 8RA .8452 8C3 ].260] FSP -2544 $G| ]6J9.6 5G2 J93,8 THA |.00 ELl 569.4 EL2 80.3 ALF J67.37

L4UNCH OAT[ DEC ? |96_ FLIGHT TIME |J4.00 ARRIVAL OAT[ NkR 3| |966

NELIOCENTRIC CONIC 0ISTANCE 330.136

RL |47.37 LAL .00 LOL 74.68 VL 28.043 GaL -6,g2 ATL 86.40 MCA 154.12 SNA |30.79 ECC .J?4JB

R# 108,31 LAP 1,57 LOP ZEB.B4 VP 37.896 G4P |.62 AZP 93.24 TAL Z|6.84 TAP J0.95 RCA lOB.O]

RC 94.449 GL 23.68 GP -Z.B9 7AL 136.30 ZAP 106.09 ETS 356.61 7AE 157,75 ETE 19g.17 ?AC 40.73

PLANETOCENTRIC CONIC

C3 18.943 VHL 4,352 0LA I.B3 RAL 290.57 RAO 656?.6 VEL 11.846 PTH 2.]0 VHP 3.0|3 OPA -24.80

LNCN A7NTH LNCN TIME L-I TIME IN| LAT |NJ LONG IN| RT ASC |NJ AZMTH IN| TIME PO CST TIN

90.00 ! 28 24 Z?SB.I? -20.60 44,26 |5].42 109.87 2 6 ? 1658.2

90.00 ]3 53 3? 4785.9] |?.BE 206.0? |50,59 67.62 |5 13 21 4|68.9

|00.00 ? 50 36 1993.05 -2|.63 ?4.35 15|,00 ]JI.J5 3 23 49 |393.|

|00,O0 |5 |4 l 45?9.?6 ]8.83 |86.52 ]50°|4 66,34 16 29 51 3929.3

110.00 4 0 47 |T73.34 -24.38 6.4] 149.74 ||4°74 4 30 2! ||73.3

110.00 |6 20 J9 432|.74 2|.53 |69.4! J48.?? 62.78 J? 32 21 372J.7

INC 3,5993 Vl 30,232

APO 153.58 V? 34,990

ETC IBJ.BZ CLP-J06.1J

RAP 306.J3 ECC 1.3Jlg

IN] ? LAT IN] ? LONG

-17.7J 36.78

14.63 JgB.B4

-18,56 16.90

|5,47 J79,34

-20.84 359.05

17.7] 162.36

OIFFERENTIAL CC_RRECTION$ MI0-COURSE EXECUTION ACCURACY

T0E .3987 TRA -.9049 TC3-J.45g] BAU .3709 5GT |81B.5 SGR |78.0 5G3 ?70.3

R0E -.0984 RRA .0214 RE3 -.|366 FAU .J933| RRT ,1528 RRF .247] RTF .9307

roe ?.572B FRA-2,7615 FC3-$.8345 BSP 5183 5G8 ]827.2 R23 .1048 RI3 ,9308

B0E .4106 8RA .905| 8C3 |.4645 FSP -25J0 $G| ]818.? SG2 |?ft.9 THA .87

LAUNCH OAT? OEC ? |965 FLIGHT TIME ]J6.00

HELIOCENTRIC CONIC 01STANCE 336.360

RL |47,37 LAL ,00 LOt. 74.68 VL 28.019 GAL -6.80 A?L 86.37 HCA |57.32 SNA

RP 10R.35 LAP 1.40 LOP 232.04 VP 37.865 GAP J.98 A?P 93.35 TAL 2J6,|1 TAP

RC 96.794 GL 24.05 GP -3.21 ?AL |35.5J ?AP IJ0.49 ETS 356.39 ?AE |54.78 ETE

PLAN[TOCENTRIC CONIC

C3 18.702 VHL 4.325 OLA 2.3] RAL 29|,20 RAO 6587.8 VEL I|.838 PTH 2.]0 VHP

LNCH ATMTH LNCH TIME L-I TIME IN] LAT IN] LONG |NJ RT A$C IN] AZMTM IN] TIN[

90.O0 | 27 ]9 2270.17 -20.88 45.03 |51.96 109.58 2 5 9

90.00 13 5g 36 4?70.93 17.35 204,96 |50.93 67,26 |5 19 T

100.00 2 49 44 2004.27 -2].90 25,07 151.56 l|0.87 3 23 B

100.00 |5 J9 52 45|2.00 J8.35 185.46 150.47 65.98 16 35 4

1J0.OO 4 0 21 1782.94 -24.$5 7,02 I50,31 I|4,47 4 30 10

IJ0,O0 |6 25 39 4306,10 21.04 |68.46 149,09 62.4] J? 37 25

OIFFERENTIAL CORRECTIONS MIO-COURBE EXECUTION ACCURACY

TOE .4582 TRA -.9603 TC3-|.6602 8AU .4]63 SGT 20|Z.9 SGR |60.3 5G3 747,8

R0E -.0837 RRA ,0224 RC3 -,]293 FAU .18665 RRT ,17|8 RRF .2750 RTF .9377

FOE 2.5236 FRA-2.JI?6 FC3-8.640fl 8SP 5845 5G8 2019.3 R23 .]146 R]3 .9378

BOE .465B 8RA .9606 Be3 1.6652 FSP -2437 SG1 2013,] $G2 |57,9 TMA .79

ORBIT 0ETERN]NATION ACCUR4CV

ST 636.2 SR J29.8 SS 9J3.B

CRT -.8575 CRS .977? CST -,94Z9

L54 1|06.4 NSA |80.E $SA ||.7

EL| 646.0 EL2 65,7 ALF 169.97

ARR|VAL OATE APR 2 J966

]30.62 ECC .|7367 INC 3.6325 vJ 30.73Z

J3.42 RCA J07.9! APO J53.33 v? 34.97?

|95.85 ?AC 39.79 ETC 150.77 CLP-||0.52

3.D65 0PA -25.34 RAP 304,89 ECC |.3078

PO CST T|M IN] ? LAT IN] _ LONG

1670.] -18.07 37.3?

4]70.9 |4.J? 197.77

|404.3 -|8.B7 17.39

39|2.0 |4.95 J7B.32

J]62.9 -Z].J4 359,63

3?06.] |7.18 161.46

(_SIT OET[RM]NAT]ON ACCURACY

ST 7|B.6 SR |||.3 55 9|5.!

CRT -.8825 CRS ,98|7 C$T -.95|0

LSA J155.0 NSA |79.5 $5A |0.4

EL| 7?5,3 EL? 5|.9 ALF J7?.J7

|678



JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL 2. 1965-66b

LAUNCH DATE 06( 7 |965 FLIGHT TIME ||B.00 ARRIVAL CATE APR 4 |966

HELIOCENTRIC CONIC 0|STANCE 342.559

eL 147.37 LAL .DO COL 74.68 VL 27.992 GAL -6.67 AZL 86.32 HCA J60,51 SMA |30.42 E(C .17362 INC 3.6759 VJ 30,232

Rp I08.39 LAP 1.23 LOP 235.Z3 VP 37.833 GAP 2.32 AZP 93.47 TAL 2|5.3| TAP I5,92 RCa JO7.7B APO I53.0? v2 34.964

RC 99.145 GL 24.50 GP -3.63 ZAL 134.62 ZAP 1J4.60 [TS 335.89 ZAE 15|,99 £TE 194,32 ?AC 39.15 ETC 149.65 CLP-]|4.S5

PLANETOCENTRIC CONIC

C3 |8.473 VHL 4,298 OLA Z,87 RAL 291,89 RAO 6567,7 VEL II.826 PTH 2.09 VHP 3.J30 CPA -25.93 RAP 303.96 EC( J.IOAO

LNCH ATNTH LNCH TIME L-I TIME IN] LAT |NJ LONG IN] RT ASC IN] ATNTH IN] T|NE PO CST TIN IN] 2 LAT IN] 2 LONG

90.00 J 25 51 2294.78 -21.2! 45.98 132.60 J09.22 2 3 56 1684.8 -J8.39 39.43

90.00 14 6 53 4750.49 16.8l 203.70 ]31.33 66.97 15 25 43 4J30,5 13.53 J96.56

JO0.O0 2 48 32 20J8.08 -22.24 25._ 132.20 ]]O.Gl 3 22 J0 1418,J -19.24 I#.45

JOO.OO lfl 26 33 4492.42 17.8I 184.27 150.87 65.59 16 4| 26 3892,4 I4.36 177.J7

JlO.OO 3 59 5] 1794.85 -24.99 7.79 130.97 JJA.12 A 29 46 |194,9 -21.5Z .36

110.00 16 31 43 4288.41 20.47 167.39 149.48 62.01 17 43 ]2 3688.4 16.57 160.44

OZFFERENT[AL CORRECTIONS NID-COURS[ EXECUTION ACCURACY _BIT DETERNINATrON ACCURACY

T0E .GJB] TRA-l.0122 TC3-1.8581 8AU .4599 SGT 2203.0 SGR 343.6 SG3 72_.0 ST BOZ.Z $R _J.4 SS _14,J

ROE -.06B2 RRA .0227 RC3 -.1243 FAU .J7927 RRT .2124 RRF .3290 RTF .9426 CRT -.9042 CRS .985B CST -.9570

F0E 2.4608 FRA-J.969Z rC3-8.4015 BSP 6498 SGB 2207.7 R23 .J310 RI3 .9427 LSA 1206.5 NSA J78.3 SSA 9.0

B0E .5225 BRA J.0124 BC3 1.8623 FSP -2364 SG! 2203.2 SG2 |40.3 THA .90 ELI 806.5 EkE 38.8 ALF 174.|0

LAUNCH OAT[ OEC 7 1965 FLIGHT TIN_ 120.00 ARRIVAL OATE APR 6 1966

HELIOCENTRIC CONIC OISTANC[ 348.73fl

RL 147.37 LAL .00 LOt. 7A.68 VL 27.962 GAL -6.53 ATL 86,26 HCA 163.70 SNA

RP 108.43 LAP ].Off LOP 238.42 VP 37.800 GAP Z.66 ATP 93,59 TAL 2|4°45 TAP

RC 1OJ.502 GL 23.05 GP -4.21 ?AL 133.62 ZAP 118.42 ETS 353.24 ?AE |49.38 [TE

PLANETO(ENTRIC CONIC

C3 18.269 VHL 4.274 OLA 3.56 RAL 292.63 RA0 6567.7 V£L JJ.8J7 PTH 2.09 VHP 3.204 OPA

LNCH AZNTH LNCH TIN] L-I TIN_ IN] LAT fNJ LONG IN] RT ASC IN] AZMTH IN] TIME

90.DO J 23 43 2_O3.45 -21.62 47.19 153.36 108.74 2 2 6

90.00 14 14 37 4726.62 I6.I6 202.25 J51.79 66.43 lfl 33 23

JO0,O0 2 46 43 2035.72 -22.6fl 27.J! J52.97 lIO.04 3 20 39

100.00 15 34 J7 4469.59 J7,|6 182.88 151.33 65.14 I6 48 47

JID.O0 3 58 47 J810.18 -25.4/ 8.78 151,76 J13.27 4 28 57

JJO.OO 16 38 43 4Z67.89 Ig.BJ |66.]7 J49.92 61.56 17 49 51

DSrFERENTXAL COq'RECTIONS MI0-CO(JRS[ EXECUTION ACCURACY

TOE .3806 TRA-J.0598 TC3-2.0484 6AU .5012 SGT 2387.0 SGR J29.4 SG3 692.5

ROE -.0510 RRA .OZZI RC3 -,1238 FAU .17093 RRT .2907 RRF .4242 RTF .9457

FOE Z.4045 FRA-J.8097 FC3-8.1002 BSP 7122 SGB 2390.5 R23 .1552 R13 .9458

BOE .5829 BRA 1.0600 8(3 2.05tl FSP -2269 SG! 2387.3 SG2 J23.8 THA .9J

130.2J E(C .J7343 INC 3.7356 VI 30.232

JB.J5 RCA 107.63 APO 152.79 V2 34.951

193,44 ?AC 39.96 ETC J48.56 CLP-]JS.S0

-26.62 RAP 303.36 ECC 1.3OO7

PO CST TIN IN] 2 LAT ZNJ 2 LONG

J703.5 -18.86 39.60

4126.6 1Z.84 J95.15

1435.7 -I9.72 19.54

3869.6 13.67 175.83

12J0.2 -21.99 1.29

3667.9 15.86 159.27

CRBIT DETERMINATION ACCURACY

ST 889,3 SR 69.J SS 916.5

CRT -.9261 CRS .9898 CST -.9614

LSA 1266.5 MSA 178.0 SSA 7.5

ELl 891.6 EL2 26.0 ALF 175.88

LAUNCH DATE 0EC ? 1965 FLIGHT TIME 122.00 ARR|VAL OATE APR B 1966

HELIOCENTRIC CONIC 0|STANCE 3_4.869

RL J4T,3T LAL ,00 LOL 74.68 VL 27.930 GAL -6.39 ATL 86.19 HCA 166,89 SNA JZ9.98 ECC .17330 INC 3.8230 ¥J 30.232

RP 109.46 LAP .87 LOP Z41,60 VP 37.765 GkP 2.98 ATF 93.72 TAL 213o53 TAP 20.42 RCA 107.46 APO 152.51 v2 34.939

RC 103.862 GL 25.77 GP -5.08 7Ak 132.48 TAP |21.94 ETS 354.33 7AE 146.93 ET( 193.20 7AC 38.94 (TO 147.34 CLP-122.06

PLANETOCENTR[C CONIC

C3 18.J17 VHL 4.256 OkA 4,43 RAL 293.41 RAO 6567.7 V(L 1|.8J| PTH 2.09 VHP 3.288 DPA -27.54 RAP 303.10 ((( J.2982

LNCH AZMTH LNCH T_NE L-I TIME IN| LAT IN| LONG IN| RT ASC IN| A?MTH IN| TIN( PO CST TIN /NJ _ LAT IN| 2 LONG

90.00 J 20 19 2328.65 -22.16 48.84 154.26 108.09 J 59 B 1728,6 -|9.48 41.19

90.00 14 24 16 4697.52 15.36 200,49 ]52.33 65.92 ]5 42 34 4097.3 11.98 193.44

100.00 2 43 45 2059.58 -23.20 26.67 153.88 109,40 3 18 4 1459.6 -20.34 21.04

|O0.O0 15 43 32 4441.83 ]6.36 181,21 151.86 64.63 I6 57 34 3841.8 12.81 174.22

110.OO 3 56 45 1831.07 -25.97 10.14 152,70 J13.05 4 27 16 1231.1 -22.63 2.58

JlO.OO 16 47 l 4243.09 19.00 164.70 J30.43 61.04 17 57 44 3643.1 15.00 157.88

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DE TERMINATION ACCURACY

TOE .6493 TRA-I.]037 TC3-2.2255 BAU .5400 SGT 2564.0 SGR 122.2 SG3 661.5 ST 953.6 SR A2.9 SS 921.7

ROE -.O31Z RRA .0198 RC3 -.1311 FAU .16230 RRT .430l RRF .5811RTF .9479 CRT -.9510 CRS .9901 CST -.9654

FOE Z.3540 FRA-l.6530 FC3-7,7558 BSP 7719 SGB 2566.9 R23 .]9J3 RJ3 .9480 LSA I336.9 MSA 177.0 SSA 5.9

BOE .6fl02 BRA 1.1039 BE3 2,2294 FSP -2177 5G1 2564.6 8G2 110.3 THA J.J8 ELl 984.4 EL2 13.3 ALF 177.62

LAUNCH OATE DEC 7 1965 FLIGHT TIME ]24.00 ARRIVAL DATE APR JO 1966

J29.74 ECC .17324 INC 3.9637 Vl 30.232

22.63 RCA 107.27 APO 152.22 V2 34.926

193.80 ZAC 39.53 ETC I45.73 CLP-125.42

DISTANCE 361.020

LOL 74.68 VL 27.897 GAL -6.23 A?L 86.03 HCA J70.08 SMA

LOP 244.79 VP 37.728 GAP 3.29 AZP 93.9] TAL 212.55 TAP

GP -6.49 ?AL ]3I.J! ZAP |Z5.15 ET$ 352.89 ?AE 144.53 _TE

OLA 5.63 RAL 294.22 RAD 6367,7 VEL 1J.809 PTH 2.09 VHP 3.382 DPA -28.96 RAP 303.22 ECC 1.2975

L-I TIME IN| LAT IN| LONG IN| RT A$C INJ ATMTH IN| TIME PO CST TIM IN| 2 LAT IN| 2 LONG

2365.98 -22.93 31.3! J5_Al I07.08 I 53 52 J766,0 -20.38 43.57

4659,I3 14._8 J98.18 152.96 65.29 15 54 |6 4059.1 10.83 191.2|

2093,02 -23.98 3I.OI |35.04 108.40 3 13 21 1495.0 -21.24 23.Z9

4405.3_ 15.28 179.03 J52,48 63,99 17 8 43 3805.3 J1.66 J72.1J

I862.35 -26.79 12.20 153.90 J12.07 4 23 49 1262.3 -23.56 4.53

4210.76 I7.93 ]62.81 Jill.02 60.40 18 7 37 3610.8 13.85 156.07

MID-COURSE EXECUTION ACCURACY ORBIT 0ETERNINATION ACCURACY

SGT 2734.B SGR J32.I SG3 627.9 ST J092.B SR lO.a SS 937.a

RRT .6217 RRF .7776 RTF .9491 CRT -.8773 CR5 .7929 CST -.969Z

SGB 2739.0 R23 .2354 RI3 .9494 LSA 1428.9 NSA 176.? SSA 4.4

SGJ 2736.0 SGZ J03,4 THA 1.72 EL] J092.8 EL2 5.0 ALF J79.52

NEL/OCENTRZC CONIC

RL 147.37 LAL .00

RP 108,50 LAP .68

RC 106.225 GL 26,82

PLAN_TOCENTR_C CONI_

C3 18.076 VHL 4.252

LNCH A_HTH LNCH TIHE

90.O0 ] ]4 26

90,00 14 36 37

]00.00 2 39 26

tO0.00 15 53 IB

110.00 3 52 47

J]O.O0 16 57 26

DIFFERENTIAL CORRE(TION$

TOE .7322 TRA-].]46] TC3-2.3803 BAU .3764

ROE -,D056 RRA .015J Re3 -.1532 FAU .15296

FOE Z.3330 FRA-I.5002 F(3-7.3259 BSP 8283

BOE .7322 8RA 1.1462 _C3 _.-'_853 FSP -2066

1679



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 2, 1965-66_

+
LAUNCH OdTE OEC 7 1965 FLIGHT T_NE 126.00 ARRIVAL DATE 4PR |Z |966

HELrO([NTRiC (ONXC

RL 14T.37 LAL .00

RP JOB._4 LAP ,50

RC I0_.688 GL 28.60

PLANETOC_NTR]C CONIC

C3 18.327 VHL 4.281 DLA

LNCH 4_HTH LNCH TIME L-I T/N[

90.00 ] 2 26 E45|.37

90.DD 14 54 45 4600.]7

JO0.O0 2 27 25 Z]57.E5

JO0.OO J6 ]E Z6 4349.54

I10.00 J 44 0 J917.59

110,00 ]7 J2 Z] 416J.95

01FFERENTIAL C_R[(T|ON$

TOE .8_01 TRA-].|944 T(3-E.4844 8AU ,6109

ROE .0349 RRA .0044 R¢3 -.2094 FAU .|4281

FOE 2.360? FRA-].3636 FC3-6.7460 BSP 8834

B0E .8508 BRA 1.1944 BE3 Z.4932 FSP -|952

O[$TANC[ 367.131

LOL 74.68 VL 27.86] _A_ -6.07 a?L 85,76 HCA J73.27 SNA |29,49 (CC .|752J INC 4.24|3 vl 30.23Z

LOP 247.97 VP 5?.691 GAP 3.59 A_P 94.21 TAL 21|.52 TAP 24.79 Rca |07.06 aPO 151.93 V2 34.914

GP -9.24 ZAL 1Z9.52 7AP J27.94 [T$ 380.]9 ?A[ 141.92 ET[ |95.97 ?aC 4J.11ETC 143.06 CLP-128.53

7.59 RAL 294.99 RA0 6S67.7 VEL IJ.820 PTH 2.09 VHP 5.495 0PA -31.65 R4P 303.88 ECC 1.3016

IN] LAT '+ IN] LTONG IN] RT A$C ]NJ ATNTH IN] TIM[ PO CST TIN IN] 2 L4T IN] 2 LONG

-24.17 55.70 ]5?.07 105.22 1 42 _7 183J.4 -21.85 47,80

]2.58 J94.70 353.77 64.42 16 JJ 75 4000.2 9.03 187.81

-25.25 3_._ ]56.73 106.55 5 3 22 J557.2 -72.75 Z?.30

]3.59 |75.76 ]53°26 63.J2 17 24 56 3749.5 9.87 J68+93

-28.15 15.92 155,65 110.25 4 15 58 1517.6 -Z5.13 8.05

J6.26 160.0J J5],75 59.5J J8 E] 43 3562.0 12.09 153.36

MI0-COURSE EXECUTION ACCURACY ORBIT 0ETERN|NATION ACCUR4CY

SGT 2901.7 SGR 185.4 563 590.6 ST 1237.9 SR 47.1 SS 970.1

RRT .790] RRF .9251RTF .9503 CRT .9035 CRS -.9762 CST -.974D

SGB 2907.6 R23 .2824 RI3 .9508 LSA J563.7 NSA ]74.9 SSa 2.8

SGJ 2905.4 862 J|5.5 THA 2.89 EL] 1238.T EL2 20.2 ALF 1,97

LAUNCH 0ATE D[C 7 1965 FLIGHT TIME ]28.00 ARRZVAL DATE APR |4 1966

HELIOCEgTRIC CONIC

RL 147.37 LAL .00

RP 108.58 LAP .3J

RC 110.951 GL 32.89

PLANETOC[N7RIC CONIC

C3 ]9.805 VHL 4.450

LNCH AtNTH LNCH T;N_

90.00 0 28 17

90,00 ]5 3Z 43

JO0.O0 I 55 47

I00.00 16 4? 54

lJO.OO 3 17 55

JJO.O0 J7 42 1_

OIFF[RENT|AL COI_RECTZONS

TD[ J+0999 TRA-J.ZSJ6 TC3-2.4]|6 BAU .6456

ROE .1391RRA -.0265 RE3 -.3590 FAU .12700

FDE 2.53_7 FRA-J.Z4_4 FC3-5,55|5 BSP 9470

80( 1.1087 BRA J.2819 B(3 2.4382 FSP -1767

DISTANCE 373.222

LOL 74.68 VL 27.824 GAL -5.89 A?L 84.99 HCk 176.45 $NA 129.24 ECC .17328 _NC 5.0054 vl 50.23_

LOP 251.|5 vP 37.655 GAP 3.88 kTP 95.00 TAL 2|0.44 TAP 26.89 RCA 106.84 APO 151.63 V2 5a.903

GP -16.?0 ?AL 126,15 ZAP-129.4| ITS 343.12 ?AE 137.54 ETE 202.62 ?A( 45,81ETC J36.89 CLP-I3J.SJ

DLA ]2.06 RAL 295.47 RAO 6567,8 VEL il.882 PTH 2.11 VHP 3._94 0PA °59.93 RAP 305.8? ECC 1.3_59

L-_ TIM( _NJ LAT _NJ LONG _NJ RT A$C [NJ AZMTH ENJ TIN_ PO CST TEN [NJ 2 LAT _NJ Z LONG

2595,99 -26.63 67.1Z |60.62 I00.0] I]l 33 ]996.0 -_4.97 58.84

4472.17 8.71 187.28 ]55.54 62:95 ]6 47 15 3872.2 5.0| 180.55

2313.81 -27,83 46.|J J60.36 101.36 2 34 21 1715.8 -E5.98 37.80

4_29.58 9.79 ]68.87 J54.77 6|.62 ]? 38 24 3629.6 5.03 16E._E

Z055.78 -31.03 25.73 159.50 105.11 3 52 J2 J456.8 -28.65 17.34

4059.37 12.64 J54.27 153.08 57.97 ]8 49 54 3459.4 8.31 147.84

M_DoCOUR$_ _X[CUT_ON ACCURACY ORBIT D[TERM]NATIOq ACCUR4CV

SGT 3075.6 $GR 367.9 563 _30.8 ST J_05.E SR 179.6 S$ ]053._

RRT .8822 RRF .9822 RTF .9520 CRT .9597 CRS -.9958 CST -.99J3

SG8 3097,6 R_3 .2967 RJ3 .9538 ;$A J#3#.2 N$4 17J.4 55A 1.4

$GI 3092.8 SG2 172.3 THA 6.04 ELI ]515.! EL2 50.1 4LF 6.54

LAUNCH 0ATE 0EC ? 1965 fLIGHT TINE l_0.OO ARRIVAL 0aTE 4PR 16 1966

HELIOCENTRIC CONIC

RL |47.37 kkL .OO

RP 105.61 LAP .12

RC 113.513 GL 61.75

PLANETOCENTRIC CONIC

C3 10_.201 VHL 10.060

LNCH AZNTH LNCH TIME

51.55 16 26 13

12E.45 23 31 1_

57.55 16 26 13

.122,_5 23 31 12

57.55 16 26 13

122.45 23 31 12

01FFERENTIAL CORRECTIONS

TOE 8.9518 TRA -.5939 T(3 .31_7 8AU .4626

ROE -.8891RRA .5423 RE5 -.1288 FAU-.O08_6

FOE 2.3758 FRA -.007] re3 .0732 8SP 28686

602 7.0094 6RA .804J _(3 .3419 FSP 7_4

01STANCE 379.ZB!

LOL 74,6B VL 27.786 GAL -5,71 AZL 71.3J NCA 179.62 $MA 1_B.97 [CO .1735B INC|B.$Z6Z vl 3D.?32

LOP 254.52 VP 37.614 GAP 4,16 A?P 108.69 TaL 209,31 TAP 28.93 RCA 106.61 aPO 151.33 v2 34.89Z

GP -73.94 ?AL 106.58 ZAP 104._3 ET$ 286.26 ZAE 9_.09 ET[ 200.0_ ?aC BB.?7 ETC 93.73 CLP-15Z.66

DLA 42.03 RAL 295.51RAO 6570.0 VEk ]4.918 PTH 2.69 VNP 10,302 DPA -91.48 RAP 89.88 ECC Z.6655

L'_ TIME |NJ LAT |NJ LONG IN] RT A$C IN] ATMTH _NJ T|M[ PO CST T_N |NJ 2 L4T IN] Z LONG

4588.62 -12.16 709.73 191.69 49.46 17 42 4_ 3986.6 -17.28 203.79

3270.37 -12.15 108.69 191.68 49.45 24 25 42 26?0.4 -17.27 102.75

4588.62 -1_.16 209.73 191.69 49.46 17 42 42 3988.6 -17.Z8 203.79

3270.37 -12.15 108.69 191.68 49.45 24 25 42 2670.4 -17.27 102.75

4588.62 -12.16 209.73 19].69 49.46 17 42 42 3988.6 -17.28 203.79

3270.57 -12.15 108,69 191.68 49.45 Z4 25 42 2670.4 -17.27 1DZ.75

MID-COURSE EXeCUTiON ACCURACV ORBIT DET[RM]NAT_ON ACCUR4CY

SGT 4036.1 SGR 704.6 SG3 117.6 ST 3951.8 SR _21.6 $S 120_.,

RR7 -.8297 RRF -.7567 RTF ,9928 ERr -.97$6 CRS .9712 CST -,9994

SG8 4097.1 225 -.|339 R|3 -.9910 LSA 4172.0 NSA 114.6 SSA .5

SGl 4078.6 $G_ 589,2 THA /71.66 _LJ 5994.6 EL2 106.5 dLr 17_.65

LAUNCH 04TE OEC ? 1965 FLIGHT TIN[ 132.00 ARRIVAL _4TE APR lg 1966

H(L/O(£NTR/C CONIC

RL 147.37 LAL .00

RP J08.64 LAP ".07

RC Ji5.673 GL 10.33

PLAN_TO(ENTRIC CONIC

C3 15.248 VHL 3.640 DL4

LNCH AZHTH LNCH T;NE L-_ TIME _NJ LAT

90.00 3 39 55 IBIS,E_ -8.3]

90.00 13 10 33 5069.86 24.07

100.00 4 56 !10 1568.18 -9.23

100.00 14 36 39 4792.13 _.08

1]0.00 5 55 53 1388.45 -11.66

110.00 15 55 45 4544.64 27,74

DIFFERENTIAL CORRECTIONS

TOE .1963 TR4 -.9525 TC3-3.9956 8AU .7256

ROE -.O571 eRA .OTZO RE3 .9063 rAU .11298

FOE .5934 FRA -.5161FC3-?.385_ BSP 10332

60[ .2044 8RA .955_ 8C3 4.0970 rSe -1546

DISTAncE 38_.350

LOL 74.68 VL 27.746 GAL -5.52 AZL 88.65 HCA J82.8] $NA 128.69 ECC .17359 ZNC 1.3503 vJ 30.232

LOP 237.50 vP 37.575 GAP 4.45 _?P 9J.35 T4L 208.J5 TAP 30.97 RCA J06.35 APO 15J.03 V2 34.BBI

GP |9.66 ?AL ]32.08 ZAP ]33.33 £TS 17.15 EkE 137.00 ETE 160.43 ?AC 34.|7 ETC 180.99 CLP-136.77

"9.69 RAL 3OI.67 RA0 6567.5 VEL ]1.603 PTH 2.03 VHP 3.966 DPA -2.95 R_P 300.00 ECC 1.2180

IN] LONG IN] RT ASC IN] A?HTH IN] T_NE PO C$T TIN IN] 2 LAT _NJ 2 LON_

17.59 155.B7 JJ7.]7 4 10 10 1215.2 -4.60 10.87

224.28 159.20 74.62 14 35 2 4469.9 21.73 _J6.39

358.93 155,37 ]1B,56 5 22 38 968.2 -5.35 552.30

205.53 ]58.88 73,17 ]5 56 31 4192.1 22.53 195.66

343.84 ]53.92 122.36 6 17 2 786.4 -7.31 537.46

IB3.7_ ]57,66 69.18 17 ]I 29 3944,6 74.66 175.9J

N/O-COURSE EXECUT|ON ACCUR4CV ORBIT 06TERNINAT]ON ACCURACY

$GT 5296.8 $GR 67_.? SG5 476.7 ST 557,9 SR 98,4 SS 335.7

RRT -.9524 RRF ".9991RTF .9443 CRT -.8247 CR$ .9938 C$T -.7602

SG_ _565.3 R23 .3J63 R13 -.9480 • LSA 627.3 NSA _D0._ SS4 3.1

SGJ 3359.2 $62 202.2 THA ]66.9] EL] 563.9 EL2 55.0 4LF I71-65

]680



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 2. 1965-66)

LAUNCH 04TE 0[C T |96_

HEL|OCENTR|C CONIC

RL 147.37 LAL .00

RP J08.66 LAP -.Z5

RC 118.029 GL 16,29

PLANETOCENTRIC CONIC

C3 1],98| VHL 3.739

LNCH ATMTN LNCH TIME

90.00 2 37 23

90,00 14 lZ 16

I00.00 3 38 0

I00,00 13 34 20

110.OO 5 4 ]fl

JlO.O0 16 44 15

rLZGHT TINE 134.00 4RRIVAL 0ATE APR EO 1966

DISTANCE 391.384

LOL 74,66 VL Z7.706 GAL -3.33 4ZL 67.36 HCA 163.99 SMA 128.41 ECC .17384 INC 2.4379 Vl ]0,Z32

LOP 260.67 VP 37.535 GAP 4.72 AZP 92,42 TAL Z06.94 TAP 32.93 RC4 106.09 APO |50.74 v2 34.870

GP 9,24 7AL 126.T4 ZAP 138.04 [T5 8.03 zaE 138,01 ETE l?2,0l 7AC 35.94 ETC 166,08 CLP-138,88

OL4 -|,56 RAL 30i,57 RAD 6567,6 VEL 11.635 PTM 2.04 VMP 3,903 0PA -13,04 RAP 302,82 ECC 1.2301

L-I TIME INJ LAT INJ LONG |NJ RT A$C |NJ AZMTH INJ TIME PO CST TIN INJ Z LAT |NJ 2 LONG

2083.89 -16.E0 33.37 J57.09 113.55 3 12 7 1483.9 -12,88 26.27

4824.7! 18.73 208.30 157.67 68.37 |5 32 41 4224.7 |3.63 20J.O0

1823.84 -17.11 13.82 156.67 114.89 4 Z8 24 1223.8 -13,6! 6.78

4559.99 19.66 188.43 ]57.27 67.02 16 50 20 3960.0 16,38 JSJ.I?

|613.44 -|9.54 356.71 155,37 118.62 5 3I 30 |015.4 -15.57 ]49.84

434J.16 22.13 170.59 156.04 63.25 17 56 36 3741.2 18.36 163.49

OIFFERENTI4L CORRECTIONS

TOE .524| TRA-J.0587 TC3-3.9494 BAU ,7440

ROE -.0472 RRA .05§3 RC3 .49§4 FAU .11568

FOE 1.1403 FRA -,5824 FC3-7,J633 BSP J0844

B0E ,5262 BRA 1.06OJ BC3 3.9803 FSP -1623

LAUNCH DATE DEC 7 1965

HELIOCENTRIC CONIC

RL 147,37 LAL .00

Rp 108,71 L4P -.44

RC 120.382 GL 20.77 GP

PLAN[TOCENTRI( CONIC

C3 14,119 VHL 3.738 OLA

NIO-COURSE EXECUTIOI¢ ACCURACY C_BIT _ETERNINATION ACCURACY

SGT 3464.3 5GR 386.9 SG3 492.9 ST 943.3 SR 77.5 85 398.7

RRT -.9623 RRF -.9908 RTF ,9448 CRT -.9777 CRS ,9816 CST -.9244

SGB 3485,9 R23 .2968 RJ3 -.9458 LS4 1102.7 MSA 195.9 SSA ].9

SGI 3484.3 SGZ 104,6 THA 173.86 ELl 946.4 EL2 16.2 ALF I75.41

FLIGNT TIME I36.00 ARRrVAL DATE APR 22 1966

DISTANCE 397.401

LOL 74.68 VL 27.664 GAL -5.12 AZL 87.23 HCA 189.17 SMA 128.J3 ECC .174J7 INC 2.7714 Vl 30.232

LOP 263.84 VP 37.496 GAP 4.98 AZP 92.74 TAL 205.70 TAP 34.86 RCA 105,81 APO 150.44 V2 34.860

5.91ZAL 126.53 ZAP 140.64 ETS 4.91ZAE 137.15 ETE 175.69 ZAC 37.73 ETC 162,00 CLP-141.02

J.ZI RAL 302.57 RAO 6567.6 VEL 11.641PTH 2.04 VHP. 3,982 0PA -16.13 RAP 304.49 ECC 1.2324

INJ LONG INJ RT A$C |NJ AZMTH INJ TIME PO CST TIM |NJ 2 LATINJ 2 LONG

38.80 158,74 111.82 2 37 1 |572.0 -15.39 31.52

203.12 I58.29 66.69 J5 55 49 4|41.0 13.26 195.99

18,97 158.33 113.17 4 14 31 1307.8 -16.14 11.73

J83,53 I57.86 65.35 17 12 15 3880.4 14.00 J76.46

i.21 I57.I0 116,92 5 20 26 J090,l -18.12 354.13

166.34 156.58 61.62 18 I5 42 3670.B 15.96 J59.44

MI0-C(_JRSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 360/.5 SGR 298.4 SG3 475.4 ST 1119.8 SR 43.6 $S 673,0

RRT -.9540 RRF -.9704 RTF .9443 CRT -.9926 CRS .9271 CST -.9437

SGB 3613,9 RZ3 .2300 R13 -.9448 LSA 1292.9 MSA 192.9 SSA 3.J

SGI 3612,8 SG2 89.2 THk 175.48 ELl 1120.6 EL2 5.3 ALF |77.79

LNCH ATNTH LNCH TIME L-I TIME rNJ LAT

90,00 2 20 49 217J.96 -18.51

90,00 14 36 48 4740.95 |6.55

|DO.DO 3 42 43 1907.77 -19.44

|DO.D0 J5 57 34 4480.38 17.47

110.00 4 52 I6 1690,|2 -21.91

I|O.OO 17 4 32 4270.80 19.9J

DIFFERENTIAL CORRECTIONS

TOE .8564 TRA-J.0794 TC3-4,0490 8AU ,7677

ROE -.0Z47 RRA .0438 RC3 ,3837 FAU .11048

roe 1.2695 FRA -.5113 FC3-6.7744 88P 1J252

BOE .636B BRA 1.0803 BC3 4.067J FSP -J569

L4UNC_ DATE DEC 7 1965

HELIOCENTRIC CONIC

RL |47.STLAL ,DO

RP lOB,T4 L4P -.63

RC 122.T]J GL 22,07

PLANETOCENTRIC CONIC

C3 14.061 VHL 3.750

LNCN ATNTN LNCH TIME

90.00 2 J3 42

90,00 14 34 9

100.O0 3 36 22

IO0,O0 I6 14 9

110.00 4 47 40

110,00 17 19 20

fLIGHT TINE 138.00 ARRIVAL 0ATE 4PR 24 1966

DISTANCE 403.403

LOL 74.68 VL 27.622 GAL -4.90 AIL 87.07 MCA 192.34 SMA 127.84 ECC .|7437 ]NC 2.9345 V| 30.232

LOP 267.01 VP 37.456 GAP 5._4 AZP 92,87 TAL 204.4| TAP 36.75 RCA 105.52 APO 150.16 V2 34,83|

GP 4.29 ZAL 124,60 ZAP 142.83 ETS 3.39 Z4E 156.19 ETE 177,34 7AC 39.29 ETC 160,4J CLP-J43,04

DLA Z.B6 RAL 303.85 RkO 6567.6 VEL JJ.E38 PTH 2,04 VMP 4.082 DPA -17.30 R4P 305.99 ECC |,2114

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 L4T INJ 2 LONG

2222.]9 -19.75 41.96 160.32 110.71 2 50 44 1622.2 -|6.76 34.57

4688.93 15.12 199.97 159.27 65.77 |6 12 18 4088.9 11.72 |92.94

|955.51 -20,69 21.96 159.93 112,07 4 B 58 1355.5 -|7,51 14.6|

4430.83 16.03 180.35 158.83 64,43 17 28 0 3830.8 12.46 175,58

|732.34 -23,|9 3,82 |58,73 l|5.83 5 16 33 1132.3 -|9.52 ]56,60

4226.77 18.46 163.74 157.5I 60.71 JB 29 47 3626,8 |4.42 J56.96

ClFFERENTIAL CORRECTIONS

TOE .7430 TRA-1.0773 TC3-4,2010 BAU .7923

R0E -,O063 RRA .0353 RC3 .3409 FAU .10457

rOE 1.]057 FRA -.416T rc3-6.4381BSP 11670

BO[ .74]j 8RA 1.0779 BC3 4,2148 FSP -1500

LAUNCH 0ATE OEC 7 1965

HELIOCENTRIC CONIC

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURAC Y

SGT 3732.5 5GR 261,5 SG3 454.7 ST 1241.9 SR 20.5 SS TOB.7

RRT -.9281RRF -.9364 RTF .9432 CRT -.7866 CRS .5837 CST -.95|0

SGB 3741,7 R23 .1623 R13 -.9435 LSA 1417,0 MSA 192.4 5SA 6.4

SGI 3740.4 SG2 97.2 THA 176.28 ELI 1242.0 EL2 JZ.? ALF 179,26

FLIGHT TIME 140.00

DISTANCE 409.388

ARRIVAL DATE APR 26 J966

RL 147,37 LAL

RP 108.76 LAP

RC 125.075 GL 22.93 GP

PLANETOC[NTRIC CONIC

C3 J3,927 VHL 3_732 DLA

LNCH ATMTH LNCH TIME L-I TIME

90.00 2 10 8 2258.85

90,00 15 9 JI 4648.05

100,00 3 33 Z3 1990.28

IO0.O0 I6 28 36 4391.85

|JO.OO 4 46 3 J762.89

JJO.OO J? 32 26 4J9_.01

DIFFERENTIAL CORRECTIONS

TD[ .8092 TRA-I.0657

ROE .O09Z RRA .0282

roe 1.30OZ FRA -.3282

BOE .8092 BRA 1.0661

MI0-COURSE EXECUTION ACCURACY

TC3-4.3847 BAU .8187 SGT 3865.8 SGR 246.6 SG3 435.8

RC3 .3247 gAU .09924 RRT -.8884 RRF -.8922 RTF .9425

FC3-6,1687 BSP 12170 SG8 3873.7 R23 .1180 R13 -.9427

8C3 4.3968 rsP -1452 5GJ 3872,| SGZ JJ3,1 THA |76,75

.DO LOt. 74.68 VL 27.579 GAL -4.68 kZL 86,97 HCA J95.51 SMA |27.55 ECC .17505 INC 3.0318 V| 30.2]2

-.8I LOP 270.I7 VP 37.4J6 GAP 5.49 AZP 92,92 TAL 203,09 TAP 38.6! RCA 105.22 APO J49,88 VZ 34.842

5.34 ZAL I22.74 ZAP 144.81 ETS 2.5I 2AE 135,31 ETE |78.2I ZAC 40,T9 'ETC 139.75 CLP-144.95

4.I0 RAL 305.29 RA0 6567.5 VEL 11.632 PTH 2.04 VHP 4,189 OPA -|8.19 RAP 307,49 ECC 1..2292

]NJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LATINJ 2 LONG

-20.62 44.30 161.92 109.85 2 47 46 1658.B -17.73 36.82

13.97 J97.52 160.42 65.11 16 26 39 4048.1 10.50 190.37

-21,56 24.J7 161.54 J1|.22 4 6 34 1390.3 -18.49 16.73

J4.88 J78.24 159.97 63,77 17 41 48 379|.9 1J.2] |71o]4

-24.08 5.74 160,38 IJ5.03 3 15 26 J162,9 -20.5J 358.42

17.29 16|,73 158.63 60.04 IB 42 18 3592.0 13.18 J55.O3

ORBIT DETERMINATION ACCURACY

ST 1339.8 SR 20.5 SS ?26.2

CRT ,3766 CRS -,6099 CST -.9351

LSA 1312.0 MSA J9/.3 SSA 7.8

ELI 1339.8 EL2 |9.0 4LF .33

1681



JPL TM:33-99 EARTH--VENUS TRAJECTORIES qVOL 2 1965-66

LAUNCH DATE DEC 7 1865

NELIOCENTR|C CONIC
RL 147.37 LAL .00

RP 108.79 LAP -.99
RC |27,4J3 GL 13.56

PLANETOCENTRIC CONIC

C3 1_.732 VHL 3.710

LNCN AZNTN LNCN TIME

90.00 Z B 18

90,00 15 23 26

100.00 3 32 5

J00.00 16 42 20

ll0.O0 4 43 55

lIO,O0 I7 45 0

rL|GHT TIME |42.00 ARR|VAL DATE APR ZB 1966

DISTANCE 415.356

LOL ?4.68 VL 17.536 GAL -4.45 AZL 86.90 HCA 198.68 SNA 117.16 ECC .J7562

LOP 2?3.34 VP 37.376 GAP 5.74 AZP 92.93 TAL ZOI.?4 TAP 40.A3 RCA I0_._1

GP 2.7| TAL 120.SQ ZAP J46.64 ETS 1.95 7AE 134,52 ETE 178.71 ZAC 42.28

]NC 3.0965 Vl 30.232

APO I49.80 ¥Z 34.834

[TC 159.55 CLP-148.74

OLA 5.17 RAL 306.84 RA0 6567.S VEL 11.625 PTH Z.04 VHP 4,Z99 0PA -18.51 RAP 309.05 ECCI,ZZ65

L-| TIME IN] LAT IN] LONG IN] RT ASC IN] AZMTH IN] TIME PO CST TIM [NJ Z LAT IN] Z LONG

2289.82 -2|.32 46,29 J63.58 [09.09 2 46 28 1889.6 -J8.52 38.74

46|2.05 IZ.gZ 195.39 161.7! 64.58 J6 40 |8 40j2.1 9.40 188.49

2019.40 -22,27 26.05 163.2| [10.48 4 5 44 1419.4 -19.28 18.53

4557.31 I3.83 176.22 161.26 63.23 J7 54 58 3?57.5 I0.|3 169.39

1788.34 -24,80 7.37 162.07 IJ4.31 5 I5 43 1188.3 -11.31 359.96
4J61.33 16.24 ]59.97 159.89 59.30 18 54 21 356].3 12.07 153.34

O[rFERENTIAL CC_RECTION$

TOE .8846 TRA-1.0475 TC3-4.5876 BAU ,846|
ROE .OZ3Z RRA .02|7 RC3 .3209 FAU .094_?

rOE 1.1729 rRA -.2503 Fc3-5.gA88 8sP 12739

80( .8849 8RA 1.0477 8C3 4.5989 FSP -|422

MIO-COURSE EXECUTION ACCURACV ORBIT DETERMINATION ACCURACY

SGT 400J.0 8GR 243,1 SO3 418.8 ST 1425.1SR 37.9 SS 733.1

RRT -.8402 RR_' -.8432 RTF .g425 CRT .7812 CRS -.9132 CST -.g58Z

SG8 4008.3 R23 ,0930 R13 -.9427 LSA [591.9 MSA IP8.P SSA 9.1

$61 4006.2 $02 |31.7 THA J77.07 ELI 1425.4 ELZ 23.8 ALF J.Ig

LAUNCH DATE OEC 7 I985 FLIGHT TIN[ |44.00 ARRIVAL DATE APR 30 |968

HELIOCENTRIC CONIC

RL 147,37 LAL ,00

RP J08,81 LAP -|.J?

RC 1Z9.747 GL Z4.07

PLANETOCENTRIC C_IC
C3 13.5B6 VHL 3.686

LNCH AZMTH LNCH TIME

R0.00 Z ? 19

90.00 15 37 34

]00.00 3 3I 4A
lOO.OO 16 55 S9

IlO.O0 4 46 40

liD.DO 17 57 33

DXFfERENTIAL CCRRECT|ONS

TOE .9476 TRA -.9897 1C3-4.7064 8AU ,8568

ROE .0340 RRA .013J RC3 .3175 FAU .08703

FD[ J.3014 FRA -_I0e4 FC3-_._45B tl_3P J25E3

BDE .9481 BRA .9898 BC3 4.7J7/ FSP -1260

0|STANCE 421.312
LOt. 74.68 VL 27.492 GAL -4,20 AZL 86.b6 HCA 201.85 SMA 126.96 ECC .17626

LOP 276,51 VP 37,336 GAP 5.98 AZP 92.92 TAL 200,36 TAP 42.2| RCA J04,58

GP Z.Z? ZAL 118.93 ZAP 148,36 ET$ 1.59 ZAE 133.82 ETE 179.02 ZkC 43.82

INC 3.1429 Vl 30.23_

APO 149.34 V2 34.826

[TC J59.61 CLP-I48.43

OLA 8.]5 RAL 308,51 RAO 6567,5 VEL [|.618 PTH 2.04 VHP 4.411 OPA -18.62 RAP 3J0.67 ECC 1.2236

L-I TIME ZNJ LAT |NJ LONG INJ RT AS( ZNJ AZMTH INJ T_N£ PO CST TIN [NJ Z LAT INJ 2 LONG

2317.79 -21.93 48,13 185.33 108.37 2 48 8 17|7.8 -19.22 40.50

4578,25 11,93 193.4J I6_.13 64._3 16 53 52 3978.2 8.35 186.56

2046.01 -22.89 27.78 164.97 109.77 4 5 50 I446.0 "I9.99 ZO.Z9
4325.26 12.84 |74.34 I6Z.67 62,77 [8 8 5 3725.3 9.09 167.56

18J1.52 -25,45 8.86 163.8fi 113.64 5 I6 52 12II.5 -22,D3 1.38

4J32,32 15.24 J58.34 16J.29 59.03 19 8 26 3532.5 IJ.O2 151.77

MJO-COURS[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SOT 4074.5 SGR 240.8 SG3 394.4 ST [547,9 SR 53.6 SS 772.8

RRT -,7806 RRF -.7765 RTF .937| CRT .894J CR5 -.9719 CST -.9812

$GB 4081.6 R23 .0705 R|3 -.9372 LSA J?2D.D MSA ]92.8 55A 9.9
SGJ 4078,8 SO2 [50.4 THA 177.35 ELI 1548.6 EL2 74,0 ALF J.77

LAUNCH DATE DEC 7 1985

HELIOCENTRIC COMIC

RL I47.37 LAL .00

RP t08.84 LAP -J.34

RC ]32.074 GL 24.49

PLANE TOCENTRIC CONIC

C3 J3,415 VHL 5,663

LNCH A_NTH LNCN TIN(

90.00 2 ? 18
90.00 15 51 50

IO0.O0 3 32 Z

100.0(3 17 9 4?

I10.00 4 A8 2

IIO.O0 18 10 ]6

FL|GMT TIME 146.00 ARRIVAL DATE NAY Z 1965

DISTANCE 427.Z_0

LOL 74._ VL 27.44_ GAL "3.95 AEL 86._Z HCA 205.02 SNA 126.67 ECC .17701

LOP 279.67 VP 57.297 GAP _.22 AEP 9_.98 TAL 198.95 TAP 45.98 RCA 104.25

OF 1.94 ZAL 11E,94 ZAP 149,98 ET$ 1.34 ZAE 135,|9 ETE 179.21 74C 45.4]

END 3.1781 vl 30.132

APO 149.09 V2 34.819

ETC 159.80 CLP-I_0.O4

OLA ?.09 RAL 310.18 RA0 6587,5 VEL JJ.£|0 PTH E.03 VHP 4.525 OPA -18.58 RAP 312.35 ECC 1.2208

L-Z TIM| INJ LAT [NJ LON_ |NJ RT A$C INJ ATNTH INJ TIME PO CST TIN [NJ 2 LAT INJ Z LONG

2344._4 -22.50 49.91 16?.17 107.68 2 46 22 IT44.8 -J9.88 42.12

4545.68 10.9_ 191.52 1_4.68 63.72 J? 7 35 3945.7 7.34 IB4.TO

2071.54 -23.47 29.46 166,82 109.07 4 8 33 |471.5 -20.65 21,79

4_94,_| ]1.86 112.55 164.20 62.36 IB Z| 21 3694.2 8.07 ]65.8Z

1833.70 -26.04 10.3[ 165.74 112.97 5 J8 35 1233.7 -22.70 2.74

4104.82 |4.2_ 156,79 162.81 59.60 19 18 41 3504.8 I0.00 150.28

O[FFERENTIAL C(_RECTIONS MID-COURSE EXECUTION ACCURACY ORBIT 0ETERMZNATION ACCURACY

TOE .9989 TRA -.9532 TC3-4.9114 BAU ,8828 SGT 4200,4 SGR 241.5 $G3 379.5 ST 1629.9 SR 72.0 55 775.3

ROE .0457 RRA .0083 RC3 .3231 FAU .08293 RRT -.7160 RRF -.7239 RTg .9371 CRT .9353 CR$ -,9882 CST -.9634

rOE !.2654 FRA -.0382 FC3-5.3522 BSP I31DO GOB 4207.7 R23 .0618 RI3 -.9572 LSA 1796.5 NSA 189.7 SSA II.I

ODE .9999 8RA .9532 BC3 4.9221 FSP -1237 SOl 4RO4,3 SO2 170.0 THA 177.55 ELl ]631.3 EL2 25.5 ALF 2.37

LAUNCH DATE DEC 7 1965 FLIGHT T_ME 148.00 ARRIVAL DATE NAY 4 1966

HELIOCENTRIC CONIC OISTANCE 433.173
RL 147.37 LAL .00 LOL 74,68 VL 27,403 GAL -3,69 AZL 86.79 HCA 208.19 SMA 126,37 ECC .17785 END 3.2058 Vl 30.23Z

RP 108.86 LAP -1.5| LOP 28_.83 VP 37.258 GAP 6.46 A_P 96.83 TAL |97._2 TAP 45.71 RCA I0_.90 APO 148.85 v2 31.812

RC 134.395 6L 24.84 GP I.?O ZAL 114.88 ZAP 151,32 [T$ 1,18 ZAE 132.65 ETE J79.33 ZAC 47.05 ETC 160.O9 CLP-IS|.56

PLAMETO(ENTR|C CONIC
C3 13._55 VHL 3.8A1DLA 8.01RAL 312.14 RAO 6567.5 VEL 1J.604 PTH 2.03 VHP 4.642 DPA -18.43 RAP 514.09

LNCN AZMTH LNCH T|ME L-| TIME IN| LAT IN| LONG IN| RT ASC IN| AZMTH [NJ TIME PO CST TIN IN| 2 LAT

90.00 Z ? 33 2371.74 -23.05 51.69 169.|3 106.92 2 47 5 I771.7 -20.51
90.00 J6 6 Z? 4513.59 9.88 189,GG 166.35 63.36 17 21 40 39]5.6 8.33

100.00 3 32 46 2098.91 -24.02 31.14 168.80 |08.35 4 7 43 [496.9 -21.29

IOO,00 17 23 55 4163,85 10.89 170.80 165,87 6].99 IB 34 59 3663.7 7.06

JJO.00 4 49 50 [855.?1 -28.62 11,76 167.73 J[2,28 5 20 46 1255.7 -23.36

110.00 18 23 20 4077.61 13._9 155.28 |64.46 5B,21 19 31 i8 3477.6 8.99

O|FF[RENTIAL C_RECTION8 M|0-(OUR$[ EgECUTION ACCURACV

TD[ |.0S_I TRA -.9043 TC3o5.1003 8AU .9057 $GT 4314,4 SGR 255.7 SG3 364,4

ROE .0365 RRA -,OOJO RC3 .3193 FAU .07863 RRT -.67J4 RR_ -.6710 RTF .9363

FOE [.238_ FRA .0_81 FC3-5.135? B$P 13522 SGB 4312.0 R23 .0556 R]3 -.9364

BO[ 1.0_66 BRA ._043 8C_ 5.1109 FSP -|197 SG] 4317.9 SG2 189.4 THA [77.72

ECC I.EJB!

IN| _ LONG

43.93

187.89
23.41

164.JI

4.JZ

|48.81

ORBIT OET£RMINATION ACCURACY

ST J7|9.0 SR 89.J SS 7BZ.B

CRT .9588 CR$ -.9903 CST -.9656

LSA J88|.? MSA 187.0 53A 12,3

[LJ J72J.Z ELE 25.3 ALF Z.B5

16B2



JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL 2. 1965-661

LJUNCN DATE DEC 7 196_ FLIGHT TIME |50.00 ARRIVAL DATE NAY 6 1966

H[LIOC[NTR]C CONIC

RL J47.37 L4L ,00

Re JOb,87 LAP -I.GB

RC ]36.?09 GL Z5.|3

PLANETOC[NTRIC CONIC

C3 13.]J4 VNL 3.62]

LNCH ATNTH LNCH TIN£ L-I TIME IN] LAT

90.00 2 B 9 2399.04 -23.58

90.00 I6 21 31 4481.64 9.00

]00.00 ] ]3 51 21Z2.64 -24.56

_O0.O0 17 38 30 4233.27 9.91

110.00 4 52 I IBTB.OZ -27;19

1]0.00 IB 36 49 4050.69 12.32

DIFFERENTIAL C(_RECTIONS

TOE l.lI5] TRA -.8452 TC3-5.2780 BAU .9272

ROE .0665 RRA -.0086 RC3 ,3357 FAU .07440

FOE J.ZlA3 FRA .1|43 FC3-4.9117 BSP I3896

BOE J.JI55 BRA .8452 B(3 5.2887 FSP "JISZ

DISTANCE 439.082

LOL 74.69 VL Z7.359 GAL -5.42 ATL 96.77 HC4 2|J.35 SMA 226.08 ECC .17880 INC 3.2Z93 VI 30.Z32

LOP 266.00 VP 5?.ZZ0 GAP 6.70 ATP 92.76 TAL 196.06 TAP 47,41 RCA 103.54 APO |48.62 vz 34.906

GP 1.50 7AL 1J2.75 ZAP 152.97 ITS 1.08 ZA[ 152.14 ET[ 179.41 7AC 48,T4 ETC 160.43 CLP-155.OJ

OLA

iN] LONG IN] RT ASC IN] AZMTH IN] TIME

53.52 171.22 106.16 2 48 8

|87.83 168.16 63.04 17 36 12

32.86 170.90 107.59 4 9 13

J69.08 J67,67 61.65 18 49 3

13.25 J69.86 111.57 5 23 19

155.79 J66.24 57.86 J9 44 20

MID-COURSE EXECUTION ACCURACY

8GT 4421,4 SGR 265.5 $G3 349.7

RRT o.6184 RRF -.6197 RTF ,9352

SGB 4429.3 RZ3 ,0509 R15 -.9353

$G1 4424.4 SGZ Z08.5 THA 177,87

B._ RAL 514.10 RA0 6567.5 VEL 11.597 PTH Z.03 VHP 4.760 0PA "18.19 RAP 315,89 ECC 1.2158

PO CST TIM IN] Z LAT ]NJ 2 LONG

J799.0 -2J.13 45.69

3881.6 5.]J 161.09

1522.6 -Zl.9Z 25.05

3633.5 6,05 16Z.4Z

J278.0 -24.01 5.52

3450,7 7.99 147,38

OR61T _[TERMINATION ACCURACY

ST JB11.6 SR J05.5 $9 791.7

CRT .9739 CRS -.9699 CST -.9677

LSA 1971,2 MSA J84,] 5SA 13,3

ELl 1814.5 ELI 23.8 ALF 3.25

LAUNCH DATE DEC 7 1965 FLIGHT TIME 152.00 ARRIVAL DATE MAY 8 ]966

HELIOCENTRIC CONIC

RL J47.37 LAL .00

RP J08.89 LAP -1.84

RC I38.O|5 GL 25.37

PLANETC_ENTRIC CONIC

C3 lZ.996 VHL 3.605

LNCH AZMTH LNCH TIME

9(3.00 2 9 O

90.00 J6 37 6

100.00 ] 35 IZ

100.00 I7 53 35

JlO.OO 4 54 30

|10.00 J8 30 47

DIFFERENTIAL CORRECTIONS

TOE I.J744 TRA -.7772 TC3o5.4435 6AU .9476

ROE .0700 RRA -.0165 RC3 .3416 FAU .07036

FOE 1.1920 FRA .1672 FC3-4.6671 68P 14239

B0E 1,J769 8RA .7774 6C3 5.4542 FSP -1106

DISTANCE 444.977

LOL 74,66 VL 27.313 GAL -3.14 AZL 66.75 HCA 214.52 8HA

LOP 289.16 VP 37,J62 GAP 6.93 AZP 92.66 TAL 194.57 TAP

GP 1.34 ZAL 110.51 ZAP 154.36 ET8 I.OZ ZAE 131.71 ETE

J25.79 ECC .17987 INC 3,2470 VI 30.2]2

49.09 RCA 103.16 APO 146,41 V2 3A.801

|79,45 ZkC 50.49 ETC 160.81 CLP-154.39

OLA 9.86 RAL 3J6.17 RA0 6567.5 VEL 11.592 PTH 2.03 VHP 4.661DPA -17,98 RAP 317.75 ECC 1.2139

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2427.09 -24.06 55,41 173,45 105,34 2 49 27 1627.1 -2J.75 47.52

4449.69 6,01 |66.00 170.11 62.75 17 51 16 3849.7 4,29 J79,29

2149.06 -25,09 34.64 173.13 106.60 4 JJ 2 1549.1 -22.55 26.77

4202.95 8.93 |67.37 169.62 6J.35 19 3 36 3602.9 5.04 160.74

1900.62 -27.75 14.79 J?Z.J2 J10.61 5 _6 JJ 1300.9 -24.67 6.98

4023.85 11.34 152.33 168,I7 57.54 I9 57 51 3423.8 6.99 145.95

MID-COURSE EXECUTION ACCURACY OR6IT 0ETERMINATION ACCURACY

$GT 4523.Z SGR 275.7 SG3 335.7 ST 1907.7 SR J21.3 55 80].O

RRT -.5677 RRF -.5709 RTF .9342 CRT .9837 CR$ -.96T0 CST -.9698

SGB 4531.6 R23 ,0477 RJ3 -.9343 LSA 2064.6 MSA 18J.Z SSA 14,3

SGJ 4525,9 SG2 226,8 THA 178.01 £L1 1911.5 [L2 21.8 ALF 3.58

LAUNCH 047E OEC 7 1965 FLIGHT TIME 154.00 ARRIVAL 0ATE NAY 10 1966

HELIOCENTRIC CONIC

RL J47.37 LAL .00

Rp 106.90 LAP -1.99

RC _41,312 GL Z5.56

PLANETOCENTRIC CONIC

C3 12.906 VHL 3.593

LNCN AZMTH LNCH TIME L-I TIM( |NJ LAT

90.00 2 10 5 2456.]5 -24,60

90.00 16 53 16 4417.67 7.01

JOO.DO 3 36 49 2176.40 -25,62

100.00 18 g 13 4172.63 7.93

I10.00 4 57 16 1924.6Z -28.31

IJO.00 19 5 15 3997.18 10,37

DIFFERENTIAL CORRECTIONS

TOE 1.2365 TRA -.7015 TC3-5,5982 BAU .9678

ROE .0652 RRA -,0246 RC3 .3467 FAU .06655

FOE ].]697 FRA ,2556 FC3-4,4640 BSP ]4584

BDE ].2394 8RA .7019 BC3 5.6089 FSP -1066

DISTANCE 450,857

LOL 74.68 VL 27.268 GAL -Z,B4 AZL 66,74 HCA Z17.66 SNA 125,49 ECC .16105 INC 3.263| V] 30.Z3Z

LOP 292.32 VP 37,145 GAP 7,17 AZP 92.56 TAL 193.06 T4P 50,75 RC4 102,77 APO J4B.ZI VZ 34.T97

GP 1.21 ?AL ]08.20 ZAP 155.68 ETS 1.00 ZAE 131,53 ETE 179.48 Z4C 52.29 ETC 161.20 CLP-J55.71

0LA 10.78 RAL 318.53 RA0 6567.5 VEL 11.588 PTH 2.05 VMP 5.003 DPA -17.51 R4P 3J9.65 ECC 1,2124

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ Z LONG

57.38 175.8J 104.48 2 5| J 1856.1 -22.37 49.42

164.16 172.21 62.49 16 6 54 3817.7 3.27 ]77.50

36.50 175.5! 105.95 4 13 5 1576,4 -23.18 28.55

165.66 17|.7| 61,09 19 18 46 3572.6 4.02 ]59.07

16.40 174.53 lJO.OJ 5 29 21 1324.6 -25.33 8.50

150.68 170.24 57.24 20 Jl 52 3397.Z 5.99 144.54

MID-COURSE EXECUTION ACCURACY ONBIT DETERMIN4TION ACCURACY

SGT 4622.2 SGR 286.6 SG5 322.6 ST 2005.0 SR 136.7 55 809.3

RRT -.5196 RRF -.5252 RTF .9334 CRT .9899 CRS -.9825 CST -.9718

SOB 463|.J 223 .0453 RI3 -.9354 LSA Z159,1NSA 177.7 SSA J5,3

SGI 4624.6 $G2 244.7 TH4 178.15 ELI 2009.6 EL2 J9.3 ALF 3.88

LAUNCH DATE DEC 7 J965 FLIGHT TIME 156,00 ARRIVAL DATE MAY 12 |966

HELICK_ENTRIC CONIC

RL 147.37 LAL .O0

RP 108.92 LAP -Z.I4

RC J43.598 GL 25.70

PLANETO(CNTRIC CONIC

C3 J2,850 VHL ].585

LNCH AZMTH LNCH TIME

90.00 2 11 21

90.00 17 10 J

IOO.OO 3 36 38

]00.00 J8 25 25

110.OO 5 O 19

liD.DO J9 20 13

O|FFERENTIAL CORRECTIONS

TOE J.3048 TRA -.6|37 TC3-5.7264 BAU ,9956

ROE .O94I RRA -.0329 RC3 .3500 FAU .06274

FOE 1,]§33 FRA -]252 FC3-4.2270 BSP 14836

8OE J.3082 BRA .6146 6C3 5.737J FSP -1021

DISTANCE 456.723

LOL 74.68 VL 27.223 GAL -2,54 AZL 86.72 HCA 220.65 5Mk

LOP 295.48 VP 37.106 GAP 7.4J AZP 92.46 TAL 191.54 TAP

GP 1,10 ZAL 105.80 ZAP J56.95 ET5 1.01 ZA£ 131.00 ETE

125,20 ECC .16235 INC 3.2769 VJ 30,232

52.38 RC4 102.37 APO 146.03 V2 34.793

179.50 ZAC 54,J4 ETC 161.60 CLP-I56.gT

DLA 11.72 RAL 320,56 RAO 6567.5 VEL 11.566 PTH 2.03 VHP 5.129 OPA -17.O8 R4P 321.59 ECC ].2115

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2466.33 -25.]0 59.46 176.33 103.56 2 52 47 1866.3 -22.99 51.42

4385.59 5.99 I92.37 |74.46 62.27 18 23 6 3765.6 Z.Z4 J75.TJ

2204.62 -26.14 36.46 I76.04 105.05 4 J5 23 1604.6 -23.81 30.43

4142,33 6.93 J63.97 173.95 60.65 19 34 27 3542.3 3.00 157,40

1949.23 -26.87 16,10 177.09 109.J5 5 32 48 J349.2 -25.99 10.JJ

3970.69 9,39 149.46 J72,45 56,98 20 26 24 3370,7 4.97 143,J5

NI0-COURS[ EXECUTION ACCURACY OR6IT 0ETERNINATION ACCURACY

SGT 4712.5 SGR 297.4 SG3 309.9 ST 2110.? SR 15J.4 55 820.9

RRT -.4730 RRF -.4796 RTF .932J CRT .9935 CRS -.9766 CST -.9739

SGB 4721.9 223 .0426 213 -,9322 LSA 2263.0 MSA J74.3 SSA J6.1

5G1 47J4.6 SG2 261,9 THA J76,_8 [LJ 21J6.0 EL2 17.2 ALF 4.08

1683



JPL TM 33-99 EARTH--VENUSTRAJECTORIES iVOL 2 1965-66,

LAUNCH 0ATE DE{ T ]863 fLIGHT TIME ]58o00 ARRIVAL CATE MAY |4 |966

NELIOC£NTR]¢ CONIC DISTANCE 46Z.574

RL |47,37 LAL .O0 LOL ?4.68 VL 27.178 GAL "Z.Z3 ATL 85.?| HCA Z24.0| SMA ]24,9| [CO .18380 |NO 5.2990 Vl 3D.Z}Z

RP ]08,83 LAP -2.28 LOP 298.54 VP 37.072 GAP ?.54 AZP 92.3? TAL 189.99 TAP 54.00 RC4 10J.96 kPO J47.87 VZ 3*.?90

RC 1afl,BT4 GL 25.78 GP 1.0J 74L 103.33 TAP 158.16 ITS 1.05 ZJE |30.71 [TE |Tg.fiJ ZAC 56.03 £TC J6J.99 CLP-15B.19

PLAN[TO¢ENTRIC CONIC

(3 12.832 VHL 3,582 OLA |2.88 RAL 322.94 RA0 556?.5 VEL ]|.585 PTH 2.03 VHP 5,_? D_A -|6.60 RAP 323,57 EC( ].Z|IZ

LNCH ATMTH LNCH TIME L-I TIME IN] LAT IN] LONG IN] RT A$C IN] AZMTM |NJ TIME PO CST TIM |NJ 2 LAT IN] Z LONG

gO,DO 2 12 48 25|7.75 -23,38 5|.63 J81.00 102.57 2 54 45 19J7.8 -23.60 53.5Z

_)0,00 2_ #7 22 a)33.5_ 4.98 180.97 176.87 6_.09 18 39 5a J?_J.3 _.?0 17J.98

100.00 3 40 40 2234.38 -25.54 40.51 180.72 104,08 4 _? _4 |534.4 -24.44 32.40

lO0.O0 ]8 42 JO 4112.]8 5.93 152,29 175.34 60.85 J_ 30 42 3512.2 I.g7 J53.74

IJO.00 3 3 37 I874.82 :29.43 |9.88 179.81 108.22 5 3_ 32 |374.8 -_6.66 J|.79

]10,00 19 35 42 3944.49 8.4I 148.05 174.82 56.75 EO 41 27 3344.3 3.98 ]4].77

DIFFERENTIAL CONRECTIONS NI0-COUR$E EXECUTION ACCURACY C_qSIT DE TERNINATION 4CCURACY

TOE 1.3718 TR4 -.3210 TC3-5.8454 8AU |.0048 4GT 4404.8 45R 308.5 SG3 298,2 ST 2212.4 SR 168.0 SS 828.4

ROE ,1029 RRA o,0413 RC3 ,3520 FAU .03935 RRT -.4300 RRF -.4392 RTF .9316 CRT .994? CR8 -.9702 CST -.9757

FOE 1.13Z8 FRA ._854 FC3-4.0042 BSP 15173 $GB 48J4.7 R23 .0413 RI3 -.9315 LS4 2352.0 N$4 170.3 S$A J?.O

80[1.3755 8RA .3227 BC3 5.8370 FSP -987 SG! 4806.7 $02 278.5 THA 178.4I ELI 22J8.3 EL2 ]7,0 4LF 4.27

LkUNCH D4TE DEC T 1965 FLIGHT TJM[ 150.00 ARRIVAL 04TE M4v ]6 1966

HELIOCENTRIC CONIC DISTANCE 468.4|1

RL 147.37 L4L .DO LOL 74.58 VL 27.133 GAL -1.90 AZL 85.?0 HCA 227.17 SMA 124,63 CCC .18538 INC 3.2998 v] 30.232

RP 108.93 L4P -2.42 LOP 301.80 VP 37.037 GAP 7.88 AZP 92.24 TAL 188.42 TAP 53.59 RCA ]0|.52 4PO ]47.73 V2 34.787

RC 148.]38 GL Z3.8I GP .93 ZAL 100.78 ZAP 159.33 ITS 1.1I ZAE 130.46 ETE 179.51 ZA( 37.9? ETC I62._8 CLP-J59._3

PLANETOCENTRIC CONIC

C3 1_.837 VHL 3.385 OLA l_.50 RA_ 3_.39 RA0 5357.3 VEL 11._85 PTH 2,0_ VMP 3.388 OPA -I5.07 RAP 3_5.58 ECC ].2116

LNCH A?MTH LN(H TIME L-| TIME IN| LAT |NJ LONG |NJ RT AS( _NJ AZMTH IN| T_ME PO C$T TIM IN| 2 LAT IN| Z LONG

90.00 2 14 2_ 2550.51 -25,05 53.92 |8).8) |01.3J 2 35 35 1930.5 "24.20 55.73

90.00 17 43 |8 4)Zl.64 3,96 I78.?? 179.44 51.94 18 S? 18 )721.5 .17 172.14

]00.00 ) 42 54 225fl.Ifl -27.1) 42.65 18).36 J05.05 4 20 39 |655.1 -23.07 _4.47

JO0.O0 18 39 28 408_.2) 4.9) 150.54 I78.90 50,48 20 T )0 3482.2 .98 134.J0

]10.00 3 7 IJ 2001.4) -_9.98 2i.75 182.69 107.24 5 40 32 1401,4 -27.33 15.57

I]0.00 19 31 41 )914.7| 7.45 145.58 177.)9 56.54 ZO 56 59 )318.7 ).00 ]40.4Z

DIFFERENTIAL C(_RECTIONS MIO-COURS[ EXECUTiON ACCURACY <_BIT 0ET[RMIN4TION ACCURAC_

TOE !.44J) TeA -.419l TC3-5.9421 8AU 1.0231 4GT 489_.fl SGR )I9,_ $G) 247.1 St 2_15._ )R 180.3 SS 835.6

ROE .IJl_ RRA -.O4_4 RC) .)317 FAU .0_510 RRT -.)888 RRF -.4002 RTF .9)12 CRT .9942CR5 -,86_1 CST -,8776

rOE I,lJI? FRA .44_i rC3-_.7775 g)P J5483 $GB 490).0 R23 .040| RI) -.9)I2 LSA 2452.9 MSA ]66.4 SSA J7.7

8OE 1.4455 8RA .4ZZO 8C$ 5.9515 FSP -93) $GI 4894.1 SG2 294.) )HA 178,54 EL| 2)_2.8 EL2 18._ ALF 4.43

L_UNCH 0ATE DEC 7 ]965 FL|GHT TIME 15_.00 4RR]¥&L DATE NA_ 18 1955

HEL|O(ENTRIC CONIC

RL |4T.)T LAL .00

RP |08.84 L4P -Z.53

RC ]50.380 GL 25.77

PLANETOCENTR|C CONIC

C3 12.8)0 VHL _.598

LNCH AZMTM LNCH TIME

90.00 2 16 l)

JO0,O0 3 43 21

]00.00 ]8 _7 18

110.00 5 I] 1

I]0.00 20 8 T

0IFFERENTIAL CORRECTIONS

TOE ].5|37 TRA -.)07? TC)-5.0127 BAU 1.0411

ROE .1208 RRA -.0376 RC3 .3491FAU .0))0)

rOE 1.0853 FRA .flOI9 FC3-3.3510 85P J_790

BOE ].3J89 BRA .3|)1BC) 6.0_9 F)P -922

OISTANCE 474.232

LOL Ta.88 VL 27,089 GAL -1.57 AlL 85.59 MCA 230.)3 $Nk |24.34 [CC .187]Z INC 3.3097 V! 30.23Z

LOP 3Oa.87 vP )7.002 GAP 8.12 AlP 92.1l TAL |88.44 TAP 37.17 RCA 101,08 4PO 14?,6J v2 34.?g6

GP .87 7AL 98,1_ ZAP |50.46 _T$ 1.18 24[ I)0.24 [T{ 179.51 ZAC 5¢,95 ETC 162.75 CLP-J$O.4B

OLA J4.54 RkL 327._3 RA0 5_57.5 V[L 11.589 PTM 2.03 VMP _.322 OPA -J5.30 RAP )27.6J ECC 1.21ZB

L-I TIME _NJ LAT IN| LONG IN| RT ASC IN| AZMTM IN| TIM{ PO C$T TIN IN| 2 L4 T IN| 2 LONG

Z384.58 -28.49 55,31 186.82 100.38 2 59 IT 1984,6 "24.79 58.06

4290.03 Z.94 |.?T.D0 I8_.|? 61.82 19 15 15 )590.0 -.85 170.38

2297.10 -_7.50 44.92 185.57 101.98 4 23 )8 1597.J -25.68 36.65

4032.72 ).94 I_.OJ 10|,82 60.)4 20 24 30 3432.2 -,04 J5Z,48

2028.03 -)0.53 E).7) 185.1) 105.19 5 44 50 1429.| -ZS.0J ]3._

389).3) 6.30 14_.)5 180.0) 35.)7 21 J) 0 329).3 2.0) 139,11

MID-COURSE EXECUTION ACCURACY C_BIT DETERMINATioN ACCURACY

SGT 4977.Z )OR ))0.1 $G) 275,6 ST 2420.2 )R ]94.5 $$ 841.8

RRT -.)49) RRF -.)5)$ RTF .9309 CRT .992Z CRS -.95_3 CSr -.979_

SOB 4988,I R_3 .0)9) R|) -.9)IO LSA Z584.5 MS4 182.6 $5_ J8.4

S_I 4_T_._ 8_ _10_.2 THA 178.57 _L| 2427.8 ELI _4.| 4or 4.56

LAUNCH 04TE 0EC 7 1965 FLIGHT TIME 154.00 ARR-IV4L DATE NA_ 20 ]966

HELIOCENTRIC CONIC

RL J47.37 LAL ,DO

RP 108.84 L4P "2.87

RC 152.629 GL Z_,6T

PLANETO([NTRIC CONIC

C3 13,057 VHL ).613

LNCH ATMTM LNCM TIME

90.00 2 |8 ]J

90;00 J8 22 45

_OO.OD ) 48 0

100.00 18 )5 )6

J10.O0 5 J3 7

_10.00 20 24 39

OIFFERENTIAL C(_RECTXONS

TO[ 1.5913 TRA -,1847 TC)-8.04)0 BAU |,0)85

ROE .J297 RRA -,05_7 RC) .)4)7 FAU .0499Z

rOE 1.0802 FR4 .3583 FC)-3.3098 BSP 15009

B0E 1,5958 BRA .1960 BC) 5.05_8 FSP -885

OI$TANCE 480.0_

LOt. 74,58 VL 27.044 GAL -|,2_ AZL 85.58 HCA 23).49 SMA 124.05 ECC .J8905 INC ),3J86 VJ 30.232

LOP )08.1) VP )5.969 GAP 8.37 A_P 91,98 TAL 185._4 TAP 58.1) RC4 |00.8| 4PO |47.3l V2 34.785

GP .8I 7AL 95.46 ZAP 15|._4 ET8 J.Z8 _A( |,30.O& ET[ I79._2 _AC 5J.96 Ere ]83.13 CLP-161 .56

OLA 15.47 RAL ))0.55 RA0 5_57.) V[L 11.595 PTH 2.0) VMP 5.66J OPA -14.89 R4P 329.67 ECC 1.2149

L-I T_M[ _NJ LAT INJ L_NG INJ RT A$C |NJ AZMTH INJ TIME PO CST TIN INJ 2 LATINJ Z LONG

2519.89 -26..90 68.8_ 149.96 99.20 3 1 51 2019.9 -25.)5 60.49

4238.9] 1.94 |7_.27 J85.05 61.74 19 33 44 )5_8.9 -1.85 168.64

2))0._ -28.03 47.28 189.73 100.78 4 26 51 1730,2 -26.27 38.93

407).81 2.95 |_7.42 I84.49 50.74 ZO 42 40 34Z3.g -1.02 J50.89

_057.84 -)I.O_ 2_.79 188.94 |05.07 3 49 25 1457.6 -_8,67 |7.40

3889.J3 5.58 144.05 187.87 56.22 21 29 28 3269.2 ].10 J37,83

MID-COURS_ EXECUTION ACCURACY ORBIT DETERMINATION 4CCUR4C_

SGT 505),0 SGR 340,J SG) 266.) ST 2528.6 5R 208.4 SS S_8.Z

RRT -.3100 RRF -.)233 RTF .9_04 CRT .9890 CR$ -,9476 C$T -.9809

$GB 3064.5 R2) -0375 R]3 -.9)04 L$_ 28?0.7 MS4 159.4 $SA ]9.0

SGI 30_4.| $G_ _2).) THA 178,80 ELI 25)7.0 EL2 30.8 4LF 4.66

|684



JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL. 2. 1965-663

LAUNCH 0ATE 0EC 7 196_ FLIGHT TIME 166.DO ARRIVAL O&TE M4V Z2 1966

HELIOCENTRIC CONIC

RL 147,3T LAL ,00

RP 108.94 LAP -Z,78

RC 154.855 6L 25,50

PLAN[TOCENTRIC CONIC

C3 13.244 VHL 3,639

LNCN AZNTH LNCH TJME L-I TIN[ INJ LAT

90,00 Z 2D ZO 1656.44 -27,27

90.00 18 46 ]Z 4228.fl! .96

I00.00 3 50 53 1364.43 -19.46

]O0.OO 19 54 ZO 3995,76 2,0I

]I0.O0 S 19 31 2087.13 -31.55

liD.DO 20 AZ |Z 3845.6Z 4.69

DIFFERENTIAL CORRECTION8

TOE 1.6694 TRA -,O544 TC3-6.0502 8AU |,O729

ROE .1392 RRA -.OTIS RC3 .33S9 FAU .04707

FDE J.0642 FRA ,6J09 FC3-3,0169 BSP J629A

BOE 1.6752 BRA ,0914 BC3 6.0595 FSP -855

DISTANCE 485,927

LOL 74.68 VL 16,999 GAL -.86 AZL 86.67 HCA 236.65 SN4 123,78 ECC ,19110 INC 3.$269 Vl 50.151

LOP 311,29 VP 36.936 G4P 8,62 AZP 9|.83 TAL I83,_3 TAP 60.28 RCA 100,13 APO 147.44 VZ 34.?84

GP .36 ZAL 92,7| ZAP 162.59 ET8 1,39 ZAE 129.90 ETE 179.51 ZAC 64,01 [TC 163.49 (LP-162.81

DLA 36.38 RAL 333.27 RAD 656?°5 VEL ]|.603 PTH Z.O3 YHP 5,903 DPA -14,24 RAP _3}.75 ECC 1,2160

INJ LONG INJ RT ASC INJ ATNTH INJ TINE PO CST TIN IKJ Z LAT INJ _ LONG

71.43 I93.27 97.94 3 4 37 2056.4 -25,99 63.03

173.37 IBB.12 61.70 19 52 41 3629,5 -2.83 166.94

49.74 193,06 99.53 4 30 18 1764,4 -26.85 41.51

|55,97 183.53 60.|7 21 0 56 3395.8 -1,97 J49,35

27.94 192.32 |03,99 3 54 lB 1497.I -29.52 19.45

14Z.63 185.66 56.10 21 46 18 3245.8 .El 136.62

NIO-C_JRSE EXECUTION ACCURACY ORBIT DET[RN]NA TION ACCUR4CV

SGT 5129.! SGR 349.8 S¢3 256.7 ST 26_1,8 SR 222.3 38 854.2

RRT -.2729 RRF -.2893 RTF .9302 CRT .9848 CR$ -°9398 CST -.9814

SOB _J4J,O R_3 .036J RJ3 -,9303 LSA Z??J,4 HSA J36,4 SSA J9,5

SOl 5130.0 SG2 336,4 THA 138,93 ELl 1640.9 EL2 38,4 4LF 4.76

LAUNCH DATE D£C 7 |965 FLIGHT TIM( 168,00 ARRIVAL OATE NAv 14 1366

HELZOCENTR|C CONIC 0|STANCE 49|.599

RL 147.37 LAL .DO LOL 74.68 VL 16.955 GAL o.48 AZL 86.67 HCA 239.82 SNA 123,31 ECC .|933T INC 3.3345 Vl 30.232

RP 108.94 LAP -t.88 LOP 314.45 VP 36._)O4 GAP 8,88 A?P 9J.68 TAL J82.00 TAP 61.82 RCA 99.63 APO |47,39 VZ 34.785

RC 151.O67 GL Z5.16 GP ,71ZAL 89.91 ZAP I63.61ETS 1.52 ZA£ 129.77 ETE J79.33 ZAC 66.09 ETC I63,83 CLP-163.63

PLANE TO(.ENTRJC CONIC

C3 JI.4SB VHL 3,674 DLA |7.28 RAL 336.05 RAO 6567.3 VEL II.SJ4 PTH 2.04 VHP 5.9510PA -13.56 RAP 333,84 ECC 1,2121

LNCN AZHTH LNCH TIHE L-I TIME INJ LAT |NJ LONG |NJ RT AS( INJ AZMTH INJ TINE PC) CST TIN INJ Z LAT INJ 2 LONG

90.00 Z 22 4! 2694.09 -27.59 74.J4 196.72 96.62 3 ? 36 2094.1 -26.39 65,SS

90,OO 19 Z 3 4199.11 .Of 171,93 191.33 61.68 20 12 2 3599,1 -3.78 165.30

100,00 3 54 1 1399,60 "28.83 31.29 196,54 98.26 4 34 0 1799.6 "23.39 43,78

lO0.OO 20 13 25 3968.83 l.lO 154,40 190.72 60.I3 2| ]9 34 3368.8 -2,98 147.83

JIO,OO 5 24 J2 Ill?.&| -32.03 30.I8 195,85 I02,_ 5 59 30 I5|7,4 -29,95 Zl.58

|IO.OO 20 39 43 38E3,78 3.86 |4].68 |89.00 36.0] _2 3 27 3213.8 ".63 |35,43

CIFFERENTJAL CORRECTIONS MZD-COURSE EXECUTION ACCuR_C_ ORBIT OETERHZNATION ACCURACY

TOE 1.7480 TRA .0834 TC3-6.0273 BAU 1.0_92 SOT 3202.3 SGR 356,9 SO3 247.4 ST 6729,6 SR 236.2 SS 955.6

ROE .1491 RRA ".0809 RC3 .3235 FAU .04443 RRT -,2372 RRF -.2360 RTF .9309 CRT .9SOl CRS -,9323 CST -,9836

FOE I.O431FRA .$579 FC3-Z.8496 BSP 16591 SOB 3214,7 R23 .0352 RJ3 -.9309 LS4 2866,J NSA 133.6 SSA 19.9

BOE 1.7544 BRA .1162 BC3 6.0360 FSP -832 SOl 5203.0 SO2 348.6'THA 179.06 ELI 2739.A EL2 46.7 ALF 4.85

LAUNCH 0ATE DEC T 1965 FLIGHT T|NE 170.00 ARRIVAL O4T[ N4V 26 1966

_£LZOC[NTRIC CONIC

RL 147.57 LAL .0O

RP 108,94 LAP -2,98

RC 159.265 GL Z4.95

PLAN[TOCENTRIC CONIC

C] _.816 VHL 3,7|8

LNCH 4ZNTH LNCH TINE

90.00 2 25 16

90.00 19 22 12

]DO.D0 3 57 23

100.00 ZO 3Z 46

120.00 3 Z9 1_

110.O0 21 ]7 Z?

OIFFERENTIAL CORRECTIONS

TOE 1.8Z18 TRA .Z_59 TC3-5.9854 BAU J.|O?9

ROE .1600 RRA ",0978 Re3 ,3129 FAU .04220

F0E 1,D195 FRA ,6968 FC3-2,6424 BSP 16980

B0E 1,8239 9_A .1424 BC3 5.9936 FSP -822

O_9TANC[ 497.353

LOL 74.68 VL zT.g|t GAL -.09 AZL _$.66 HCA 242.98 SNA 1_3.24 ECC .|9584 INC 3.3417 VI $O.Z_Z

LOP 317.62 VP 36.873 GAP 9.J4 A_P 9|.52 TAL J80,36 TAP 63,34 RCA 99.J0 APO J47.37 V2 34.TB6

GP .68 ZAL 87,08 ZAP 164.60 ETS 1.67 ZAE 129.66 [TE 179.53 _AC 68.19 ETC 164,|5 CLP-164.62

0LA 18,15 RAL 335.90 RAO 6363.5 VEL 11.626 PTH 2.04 VHP 6.|03 DPA -JE.B4 RAP 335.95 ECC 1.1275

L-I TIN[ INJ LAT INJ LONG INJ RT ASE INJ AZMTH INJ TINE PO CaT TIN INJ Z.LAT INJ 2 LONG

2732,70 -27.67 76.93 200.32 93.25 3 1O AB 2|32.1 -26,65 68.41

4131,00 -.90 ITO.36 194.70 61.70 20 31 43 357|.0 -4.67 163,72

2435.61 -29.15 54,92 200.16 96.91 4 37 59 1835.6 -_7.99 46.34

3943.32 .23 153,00 194.07 60.1I 21 38 29 3343.3 -3.74 146.47

2148,33 -32.46 32.48 199.34 |0|._ 6 5 0 1548.4 -30,56 63,38

3803.33 3.08 ]4O.S1 191.29 53.94 22 20 50 3203.3 -1,4| 134.40

MID-COURSE EXECUTION ACCURACY (_RBJT DETERMINATION ACCURACY

SGT 5275.2 SGR 367,7 SG3 238.3 ST 29IZ,6 SR 250.3 SS 948.1

RRT -,2042 RRF -.2277 RTF .9328 CRT .9752 CRS -.9252 CST -,9850

SOB 5288.0 R23 .O3?I RI3 -,9329 LSA 2944.4 NSA 150.8 SSA 20.1

SOl 5275,7 SG2 359.9 THA 179.18 ELl 2823.2 EL2 35.3 ALF 4.96

LAUNCH DATE 0£C 7 1965 FLIGHT TIME ITI.DO ARRIVAL OATE NAY E8 1966

MELIC)CENTRIC CONIC

RL J47.37 LAL .DO

RP 108.93 LAP -3.06

dE 16J,449 GL 24.$8

PLANETO(ENTRIC CONIC

C3 14.237 VHL 3,773

LNCH AZHTH LNCH TIN[

90.00 Z 28 4

90.00 19 42 34

200.00 4 1 3

JOO.OO 20 52 I?

110.00 5 34 31

110,O0 21 35 18

DIFFERENTIAL CORRECTIONS

TOE 1.9177 TRA .3956 TC3-5.8577 8AU l.JJ64

ROE .|TlO RRA -.0945 RC3 .297! FAU .039JZ

FOE 1.0204 FRA .7575 FC3-2,3788 9SP 16945

8OE 1.9154 BRA ,4077 BC3 5,8653 FSP -765

01STANCE 503.089

LOL 74.68 VL 26.867 GAL .32 AZL _6,6_ HCA 246.14 SHA J22.97 EC( ,|9833 INC 3.3484 Vl 30.232

LOP 320.78 VP 36.843 GAP 9,41 AZP 91,36 TAL 178.72 TAP 64.86 RCA 98,36 APO 147.38 V2 34.78B

OP .64 ZAL 84.2| ZkP 165.57 ETS 1.83 ZAE 129.57 ET[ 179.54 ZAC 70.32 [TC 164.43 CLP-ISS.SB

OLA 18.99 RAL 341.80 RAO 6567._ V_C IJ.646 PTH 2.04 VHP 6.261 DPA -12.10 RAP 338.06 ECC I._343

L-I T|M_ INJ LAT INJ LONG |NJ RT A$C [NJ AZNTH INJ T;HE 1:10 CST T_M INJ 2 LAT INJ 2 LONG

2772,14 -28.08 79.79 _04.0_ 93.62 3 14 16 2172.1 -27._3 31.22

4144.4_ -|.7_ 168,88 198.21 61,73 20 3! 39 3544.4 -5.52 162.13

E4TI,3J -29.43 57.61 203.93 95.52 4 42 J3 1872.3 -28.35 48.97

39J9.91 -.37 J31.69 1_?.55 60.11 21 57 36 3319,5 -4,55 J45.J6

2179.97 -32.86 34.96 203.39 lO0.O0 6 I0 51 J379,9 -31.13 26.06

3794.7! 2,37 J39.63 195,'72 35,89 22 39 22 3J94,7 -2.J3 J33,43

HID-COURSE EXECUTION ACCURACY ORBIT D[T[RN_NATION ACCURACY

SGT 5331.6 SGR 3?3.2 5G3 230,3 ST 2921.3 SR 263;9 S$ 861,?

RRT -.|6_7 RR_ -,1_47 RTF ,9305 CRT .9691CR$ -.9J75 CST -.9862

5GB 3344.8 R23 .030] R13 -,9305 LSA 3053.4 NSA 151,4 $SA 20.2

SGI 5332.0 SG2 369.9 THA 179.33 ELJ 2932.5 EL2 64.8 ALF _.00

J685



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 2. 1965-661

LAUNCH CATC _rc 7 J965 FL|GHT TIME J74.00 ARR]VAL CITE MAT 30 ]966

HEL[0C£NTRI( CONIC

RL 141.37 LAL .O0

Rp JOB.gZ LAP -3.|4

eC 1£3.$19 GL Z4.13

PLANETOCENTRZC CONIC

C3 24.740 VHL 3.839

LNCH ATHTH LNCH TIME

90,00 Z 31 8

90,00 20 3 0

I00.00 4 fi 0

lO0.O0 ZJ Jl 30

llO.OD 5 40 lO

JlO,O0 El 53 9

OI3TANC[ 506.604

LOL 74.68 VL L_.624 GkL .74 *IL B6.65 HCA 249.30 SMA ]22,70 ECC .20145 INC 3.3549 V! 30.Z3Z

LOP 323.95 VP 36.6J4 GAP 9,69 AlP 9|.|9 TAL J77.06 TAP 66.36 RCA 97.98 kPO J47.42 V2 34.79|

GP .61 ZAL 8J.34 ZAP 166.3| ETS Z.O! ZAE J29,5| ETE |79.55 14C 72.48 ETC J64.74 CLP-166.SZ

OLA J9.77 RAL 344.75 RAD 6967,6 VEk II.667 PTH 2.09 VMP 6.AZ7 DPA -IJ,3Z RAP 340.19 ECC J,2426

L-] T/ME INJ LAT INJ LONG |NJ RT ASC ]NJ ATMTH INJ TiME PO C$T TIM |NJ Z LATZNJ Z LONG

2812.16 -28.23 52.7| 207.9| 92,37 3-18 l 22|2.2 -27.60 74,10

41|9.63 -2.55 167.5J 20J.66 61.79 21 IJ 40 3519,8 -6.30 160.84

2909.46 -29.64 60.35 207.82 94.09 4 46 50 1909.5 -Z8.76 51.66

3597,73 -l,31 190.50 20l.|7 60.13 2Z 16 47 3297,7 -fl.ZB 143.95

22JI,74 -33.2l 37.2B 207.35 98,60 6 17 ? 16lJ.7 -31,67 28.39

3768,29 1,74 I38.77 J99'26 55.66 22 55 57 3J68.3 -2,7fl 132.57

ORBIT DETERMINATION ACCURACv

ST 3000.3 SR 277.6 $$ 897.1

ÙRT .9634 ORS -.9105 CST -.9872

LSA 3|29.0 MSA J_J.O 554 ZO.Z

ELl 3OI2.2 eL2 74.| 4LF 5.10

DZFFER[NTrAL CCRRECTIONS MIO-COURSE EXECUTION ACCURACY

TOE 2.0004 TRA o5674 TC3-3.7239 BAU 1.J293 SGT 5388,7 5GR 382,4 5G3 22J.8

RDE ._832 RRA -.I00_ R(3 .2795 FAu .03670 RRT -.J317 _ -.J_O _fr ,9312

rOE 1.00|7 FRA .SOl5 FC3-2.]954 BSP lTI9I SGB 9402,3 R2_ .0290 R|3 -,9312

BDE 2.0087 BRA .5762 8C3 5.7307 FSP -743 SGI 5389.0 SG2 379,0 THA I79.46

LAUNCH DATE DEC 7 1963 FLIGHT TIldE |76.00 ARRIVAL GATE JUN J J966

HELIOCENTR|C CO_IIC OISTANCE 914.497

RL 147.37 LAL .00 LOL 74.68 VL 26.780 GAL I.I8 AZL 56.64 HCA 232.46 SNA |22.44 ECC .20J62 _NC 3.36JJ Vl 30.232

RP 108.91 LAP -3.20 LOP 327,J2 VP 36.759 GAP 9.98 A?P 91,0| TAL |79,40 TAP 67.86 R(A 97,39 APO |47,49 V2 34.794

RC J65.779 GL 23.62 GP ,35 ZAL 78,46 ZAP I67.43 £TS 2,2| ZAE |29.49 [TE |79,37 ZAC 74,65 ETC |65,01 CLP-167.44

PLANETOCENTRJC CONIC

C3 |5.346 VNL 3.9|7 DLA 20,9I RAL 347,73 RA0 6567.6 VEL II.693 PTH 2,O6 VHP 6,599 OPA -|O,52 RAP 342,32 [CC |.2_26

LNCH AZMTH LNCH TIN( L-I TIME INJ LAT IN| LONG IN| RT A$C IN| AZNTH IN| TIME PC) CST TIN |NJ 2 LATJNJ 2 LONG

90.00 2 34 30 2532,96 -28,)0 55.67 211.87 90.89 3 22 3 2252.6 -27.88 77.O3

90.00 ZO 23 24 4097.47 -3,R7 |66,26 209.62 6J.86 21 3! 41 3497,3 -7.0l |59.57

I00,00 4 9 15 2546.9l -29.79 63.|3 2|I.82 92.64 4 9l 44 I946.9 -29,10 54.39

100,00 21 3I 17 3875.35 -I.97 |49.43 204.90 60.J7 22 33 36 3278.4 °5,92 142.88

lj0.00 9 46 IO 2243.6I -33,5I 39.73 Eli.49 97,18 6 23 34 1643.8 -32._6 30,76

110.OO 22 IO }4 3794.22 1.20 I38.04 202.92 59.54 23 13 26 3134,2 -3.29 |31,84

OIFFERENTIAL CC_RECTION$ M/O-COURSE EXECUT|ON ACCURACY ORBIT DETERMINATION ACCURACY

TO[ 2.0847 TRA ,7473 TC3-3.56|9 BAU J.JA_] S_T 5444.6 SGR 385,9 SG3 213.9 ST 307J.9 SR 29J.3 SS 852,9

ROE .1962 RRA -,IO99 RC3 .2608 FAU .03449 RRT ",0980 RRF -.liB6 RTF .9322 CRT ,9577 CRS -.9044 CST -.9862

FOE .9695 FRA .8434 FC3-J.9432 BSP J7409 SGB 5458.7 R23 ,0269 R|3 -.9322 LSA 3197.7 MSA J51.2 SsA ZO.O

BOE 2.09_9 5RA .7949 BE3 5.9676 FSP -7J8 5G| 5444.9 $G2 387.0 THA 179,60 ELI 3084.6 EL2 #3.5 4LF _.19

LAUNCH OATE O[C 7 |965 FLIGHT TIME |76.00 ARRIVAL DATE JUN 3 1966

HEL|OCENTRIC CONIC

RL |47.37 LAL .DO

RP |08.90 LAP -3.26

RC i67.915 GL 23.05

PLANETOCENTRZC CONIC

C3 |6.067 VHL 4.008

LNCH AZNTN LNCH TIME

90,00 2 38 12

90.00 20 43 35

|00,00 4 I3 36

|00.00 2J 50 32

lJO,O0 5 52 31

|JO.O0 22 25 26

0|FFERENT|4L CC_RECTION$

TOE 2.J687 TRA .9358 TC3-5.3684 BAU 1.1543

ROE .2102 RRA -.|096 RC_ .2409 FAU ,032_9

FOE .9668 FRA .5543 FC3-1.7396 8SP I764|

BOC 2,J769 BRA ,94_2 8C3 9._737 _SP -698

DISTANCE 520.163

LOL 74,69 VL 26.737 GAL 1,64 &ZL 86.63 HCA 235.63 SMA 122,18 ECC .20607 INC 3.367J VJ 30,232

LOP 330,28 VP 36,798 GAP |0,26 ATP 90,84 TAL |73,73 TAP 69,33 RC4 96.76 APO |47,60 VZ 34.796

GP .56 ?AL 75.59 ZAP 168.33 ETS 2.43 ZAE J29.41 ETE |79,59 ZAC 76.85 ETC 165.25 CLP-166,34

OLA 2J.20 RAL 350,72 RAO 6567.6 VEL I1.724 PTH 2.07 VMP 6.779 OF4 -9.69 RAP 344.46 [CC 1.2644

L-I TIME [NJ LAT IN| LONG IN| RT A$C IN| AZMTH IN| TIME PO C$T TIM IN| 2 LAT |NJ 2 LONG

2893.09 -28.31 88.63 219.93 89.40 3 26 25 2293.1 -28.09 79.97

4077.?2 -3.90 J69.|9 209.50 61.93 2l 3J 33 3477,7 -7,62 J§8.45

2984.38 °29.87 65.91 213,92 91,I7 4 97 0 |954.4 -Z9.39 57.J4

3561.69 -2.93 I48.52 208.74 60,2J 22 54 54 326|.7 -6.46 14J.95

2275.93 -33.76 42,2I 2J5.69 99,73 6 30 27 I675.9 -32,60 33.17

3742,$7 .77 I37.49 206,68 59,62 23 30 49 3142.9 -3,72 J3J.24

MID-COURSE EXECUTION ACCURACY ORSIT OETERM|NATION ACCUR4C v

5GT 9499,5 5GR 394.7 5G3 206.3 ST 3t32.6 SR 304._ S$ 843.7

RRT -.0647 RRF -.0598 RTF ,9333 CRT .932J CRS -.6984 C$T -,989l

5G8 5909,9 R23 .0292 RI3 -,9333 LSA 325_.4 NSA l_2,_ SSA J9.7

SG! 9499.8 562 393,9 TNA 179,73 ELI 3|46.0 EL2 92.8 ALF 5.30

LAUNCH DATE DEC ? 1969 FLIGHT TIME 180.00 ARRIVAL OAT[ JUN 9 ]966

HELIOCENTRIC CONIC

RL 147.37 LAL .00 LOt. 74.6_ VL

RP JOB.B9 LAP -3,3I LOP 333,49 VP

RC 170.040 GL 2_.43 GP ,93 ZAL

PLAN_TO(ENTRIC CONIC

C3 J6.giT VHL 4,113 DLA 21.83 RAL 3_3.7_ RAD 6967.7

LNCH ATMTH LNCN TIME L-I TIME IN| LAT

90.00 2 42 15 _933.49 -28.29

90,00 _! 3 2Y 4060.9| -4,44

lO0.O0 4 15 97 26_1.67 -29.89

100,00 12 9 26 3847.9_ -3,00

IJO,O0 9 99 I4 2307,94 -33.99

J10.00 22 49 3_ 3734.49 .49

DIFFERENTIAL CORRECTIORS

TOE 2.2972 TRA |.ld99 TE3-9.J366 BAU I.I_ZB

ROE ,2253 RRA -.|13| RE3 .Z193 FAU .0)00_

FoE .9954 FRA .9276 FC3-I.5377 BSP I7799

5DE 2.2684 8RA |.J919 8C3 9.14J3 FSP -67J

DISTANCE 915.807

26,69_ GAL 2,lZ AZL 86.63 HCA 298.79 SXA I2|,92 ECC ,21161 ZNC 3.3729 Vl 30.232

36,73| GAP 10,60 AZP 90.6_ TAL 171.09 TAP 70.8_ RCA 96,|0 APO 147,73 V2 34,803

72.7_ TAP J_9.22 (T5 2.67 ZA( J29.38 ETE |79.61 ZAC 79,06 ETC |69,45 CLP-169.23

VEL 11,760 PTH 2.08 VHP 6.968 0PA -6.64 RAP 346.$0 ECC 1.27e4

IN| LONG IN| RT ASC IN| AZNTH IN| TIME PO C$T TIM IN| _ LAT |NJ 2 LONG

91.98 210.07 87.92 3 3J B 2333.3 -28.24 _Z.92

J64.2! Z|3.46 62,00 22 II 6 3460,9 -6.J3 137.30

68.68 2ZO.IJ 59,72 9 2 39 2021.7 -29,61 59.69

|47.76 ZLZ.67 60,24 23 J3 34 3248,0 -6.94 141.|9

44.69 2J9.94 94.28 6 37 42 J?0?.9 -32,98 3_.58

13T,O| 2|0.92 93.51 _3 47 53 3134,9 -4,04 |30.B0

NIO-COUR$E EXECUTION ACCURACY ORB/T DETERN|NATION ACCURACY

5GT 5940,6 5GR 399,5 5G3 199.J ST 3136.9 SR 3J7,9 S$ 840.1

RRT -.0304 RRF -.0909 RTF ,9340 CRT .9466 ORS ".6929 C$T -.9699

SG8 _9,0 R23 ,0223 RJ3 -.9340 LSA 3309.3 M$A 134,3 554 19.3

5GJ 9940.6 SG2 399,6 THA 179.67 EL| 3203.1 EL2 102.1 ALF 5.40

1666



JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL 2 1965-66_

LJUNCH 0ATE DEC T 196_

HELIOCENTRIC CONIC

RL J47.37 LAL ,DO

RP 108.67 LAP "3.35

XC ITZ.JAB GL 2J.76

PLAN[TOCENTRI( C_IC

C3 IT.912 VNL 4,232

LNCH ATMTH LNCH TIME

90.00 2 46 42

90.00 ZJ ZZ 46

IO0,OO 4 24 23

IOO.OO ZZ 27 49

llO.OO 6 6 16

liD.DO Z3 E 23

FLIGHT TIME |62.00 ARRIVAL CAT[ JUN 7 _966

0I$TANCE 53J.420

LOL 74,66 VL 26.652 GAL Z.6Z AZL 66.62 HEA

LOP 3)6.62 VP 36.706 GAP 10.93 ATP 90.47 TAL

GP ,§1 ZAL 69.94 7AP lTD.09 ETS Z.95 ZAE

26J.96 SHA |2|.67 ECC .21189 INC 3.]786 v! ]0rZ]Z

|70.36 TAP T2,34 RE4 95.4D AP0 147.94 VZ 34._08

129.36 [TE 179,63 74C BJ.Z9 [TC J65.69 CLP-170.;0

OLA 22.40 RAL 355,70 RA0 6567,7 VEL II.80Z PTH 2.09 VHP 7.166 OF4 "7.97 RAP ]48.75 ECC 1.29_B

L-] TIME INJ LAT INJ LONG INJ RT ASC INJ 42MTH |NJ TIME PO CST TIH |HI 2 LAT INJ 2 LONE

2975,46 "2J.11 94,50 224.27 96.47 3 36 IG 237).5 -ZB.31 85.84

4047.40 -4,b7 J63.45 217.50 62.07 22 30 16 3447.4 -8.57 156.73

2658.54 -29.85 71,42 224.36 66.27 5 6 4J 2D_8.5 -29,77 62.62

3837,55 -3,35 147,|9 216,66 60,26 23 31 47 _237.6 -7.28 140,6J

2339.67 -34.06 47,16 224,32 92.82 6 45 JB IT39.7 -33.]1 ]6.00

3729.IB ,24 J36,74 214.42 55.8Z 24 4 32 ]128.2 -4.24 130.52

DIFFERENTIAL CORRECTIONS HID-COURSE EXECUTION ACCURACY ORBIT _ETERNIN4TIO_ ACCURACY

TOE Z.3418 TRA 1,3623 TC3-4,8@O5 BAU 1.1720 SGT 556_.5 SGR 404.1 SG3 192.1 57 3226.7 5R 330.7 55 831.1

ROE .2414 RRA -.1154 RC3 .|977 FAU .0280J RRT .OOZB RRF -.0173 RTF ,9351 CRT .94J2 CRS -.BBTB CST -.9907

FOE .9399 FRA ,9663 FC3-1.3537 BSP I7937 SGB 5597,| RZ3 -.0199 RI3 .9391 LSA 3_46.6 NSA 156.9 SSA JB.B

B0E Z,3542 BRA 1.3672 BE3 4.6943 FSP -650 $61 55JZ.5 $62 404.1 THA .01 ELI 3243.7 EL2 111.2 ALr 5.51

LAUNCH DATE DEC 7 1965 FLIGHT TIME 184,00 ARRIVAL CAT[ JUN 9 J966

HELIOCENTRIC CONIC DISTANCE 537.000

RL 147.37 LAL .O0 LOt. 74.66 VL 26.611 GAL 3.15 AZL 86.62 HCA 265.I2 SMA |ZI.4Z ECC .22032 |NC 3.3842 V) 30.232

RP JOB.B5 LAP -3.37 LOP 339,79 VP 36.681 GAP II.ZB AZP 90.29 TAL J68.7I TAP 73.83 RCA 94.67 APO J48,18 v2 34.814

RC 174,239 GL 2J.05 GP

PLAN[TOCENTRIC CONIC

C3 Jg.o7J VHL 4.367

LNCH AZMTH LNCH TIME

90,00 2 5J 37

90,00 21 41 31

IOO.O0 A 30 14

lO0.O0 22 45 35

JlO,OO 6 I3 43

JJO.OO 23 JS 35

0IFF[REHTIAL CORRECTIONS

TOE 2.4254 TRA 1.5909 TC3-4,6256 BAU 1.180_

ROE .25#6 RRA -.1J65 RC3 ,1761 FAU .02_6

roe .9242 FRA J,O0?9 F(3-I.1830 BSP 161J7

BOE 2.4392 BRA 1.5952 6C3 4.6290 FSP -630

.49 7AL 67.1_ ZAP 170.95 ETS 3.25 ZAE 129.35 ETE 179.65 ?AC 83.53 ETC J65.BB CLP-ITO.96

OLA Z2.gO RAL 359.66 RAO 6567.8 VEL 11.85J PTH 2.10 VHP 7.378 OPA -7.06 RAP 350.69 ECC 1.3J39

L-i TINt[ ZNJ LAT |NJ LONG INJ RT A$C INJ AZNTH INJ TIME PO CST TIM INJ 2 LA T JNJ Z LONG

3012.75 -27.92 97.36 228.52 85.05 3 41 49 2412.7 -28.31 88.71

4037.50 o5.18 162.89 221,59 82.12 22 46 48 3437.5 -8.88 156.16

2694.76 -29.74 74.11 228.67 86.86 5 15 9 2094.8 -29.86 63.31

3@)0.7_ -3,5@ 146,81 )10,71 60.30 23 49 25 )_)0.7 -7.51 |40,23

237J.01 -34.|6 49,60 228.75 91.36 6 53 14 177I,O -33,59 40.40

3727.23 .17 136.63 218.37 55.82 24 20 42 3J27.2 -4.32 130.42

MID-COURSE EXECUTION ACCURACY ORBIT OETERHINATION ACCURACY

SGT 5619.8 SGR 407.8 SG3 J65.3 ST 3256._ SR 342.9 SS 820.5

RRT .D359 RRF .0162 RTF ,9365 CRT .9360 CRS -.883J CST -,99|4

SGB 5634.6 R23 -,0176 213 ,9365 LSA 3371.6 HS4 159.9 SS4 18.3

SGJ 5619.8 SGE 407,5 THA .I5 ELI 3272.0 ELI J2O.l 4LF 5,64

LAUNCH DATE DEC 7 1965 FLIGHT TIME IS6,OO ARRIVAL 0ATE JUN ]1 1966

HELIOCENTRIC CONIC

RL 147.37 LAL .DO LOL T4,68 Vk

RP |08.83 L_P -3,39 LOP 342.97 VP

RC 178,3J2 GL 20.30 GP .46 TAL

PLANETOCENTRIC CONIC

C3 20.414 VHL 4.518 OLA 23.34 RAL

LNCN ATMTH LNCH TIME L-I TIME INJ LAT

90,00 2 57 O 3O_I.O7 -27,66

9O.OO 21 59 26 403i.51 -5.37

IOO.OO 4 38 32 2730.14 -29.fl8

JO0.OO 23 2 35 3827.87 -3.66

liD.DO 6 2J 28 240J.65 -34.18

liD,DO 23 34 B 3726.73 .23

0IFFER[NTIAL CORRECTIONS

TO[ 2,5086 TRA ]._337 TC3-4,3448 BAU 1.1865

ROE .2788 RRA -,|164 RE3 .1549 FAU ,024|7

rDE ,9090 FRA 1.0479 FC3-J.0249 BSP 18270

B0E 2.5238 BRA J,8374 Be3 4,3475 FSP -6IO

LAUNCH DATE DEC 7 J96§

DISTANCE 542.544

Z6.§69 GAL 3.70 AZL 66,61HCA 269.29 SMA 121,18 ECC .2_5|I INC 3.1896 V| 30.232

36.657 GAP |1.64 AZP 90.I0 TAL J67.05 TAP 75.32 RC_ 93.90 4FO 148.46 VZ 34.821

64.47 Z4P 171.80 ETS 3,6D ZAE 129.35 ETE 179.68 ZAC 85.79 [TE 166.03 CLP-IT|,SJ

2._9 RAD 6567.8 VEL lJ.gO6 PTH 2,J2 VHP T.6OJ 0P4 -6,17 RAP 353.04 ECC |.3380

INJ LONG ]NJ RT AS_ INJ ATMTH INJ TIME PO CST TIM INJ 2 LIT INJ 2 LONG

100,13 232.SI 83.66 3 47 51 24_J.1 -28.2§ 91.52

16Z.56 2_5,72 62.16 23 6 37 3431,5 -9.06 155.82

76.75 235.02 85.49 5 22 2 2130.1 -29.89 67.94

146.65 224,79 60.31 24 6 22 3227,7 -7.61 140.06

52.01 233.23 89.95 7 J 30 1601.9 -33.8J 42.T9

136.71 222.35 55.82 24 36 IT 3JIB,7 -4.26 J3O.SO

M|0-COURSE EXECUTION ACCURAC_ ORBIT OETERHINATION ACCURACY

SGT 5652,_ SGR 410.6 SG3 176,8 ST 3272.7 SR 354,3 SS BD9.J

RRT .0_91RRF .0500 RTF .9579 CRT .9309 CR$ -.8786 CST -.9920

SGB 5667.I RZ3 -.D152 R13 .9379 LSA 3365.8 HSA J63.4 SS4 17.7

SG| 565_.3 SG2 409.7 THA ,29 ELI 3289,3 EL2 128.8 ALF 5.76

HELIO(ENTRIC CONIC

RL ]47.37 LAL ,00

RP IOS.8J LAP -3.39

RC J78.366 GL 19.53

PLANET_NTRIC CONIC

C3 21.969 VHL 4.687 DLA 23.71RAL

LNCH ATMTH LNCH TIME L-J TZNE |NJ LAT

90.OO 3 2 34 3088.19 -27.35

gO.D0 _2 16 _ 4029.67 -5.43

lOO,OO 4 43 18 2764.51 -29.37

_O0,O0 Z3 18 42 3BEB.Sg -3.65

I10.OO 6 29 32 243_.12 -34.16

110.00 23 48 57 3733.74 .42

DIFFERENT|AL CORRECTIONS

TOE 2.5948 TRA _.0938 TC3-4,0475 BAU 1.1894

RO( .2961 RRA -,1148 RE3 .1345 FAU .0_226

FOE .6962 FRA |,0893 FC3 -.8774 BSP 18334

BOE 2,6116 BRA 2.0969 BC3 4.0497 FSP -587

FLIGHT TIME ISB.00 ARRZVAL DATE JUN 13 J966

DISTANCE _48.047

LOL 74.6B VL 26.528 GAL 4.28 AZL 86.60 HCA 271.46 SMA 120,94 ECC .23038 INC 3.3953 VI 30.232

LOP 346.14 VP 36.635 GAP 12.03 AZP 89.91 TAL J65,37 TAP 76.8_ RE4 93.08 4PO 148.80 V2 34.828

GP .46 7AL 61.83 ZAP 17_.64 ETS 4.00 ZAE J29.35 ETE 179.7J ZAC 66.04 ETC 166.20 CLP-IT2.65

5.45 RAO 6567_9 VEL 11.973 PTH Z.13 VHP 7,637 0PA -5.25 RAP 355.18 ECC J.36J5

INJ LONG INJ RT A$C INJ ATMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

102.BO 237.J2 82.37 3 54 22 2488.2 -26.13 94,22

J62.45 229.87 62.17 23 23 34 3429.7 -9,12 155,TJ

79.26 237.39 64,18 5 29 22 2J64.5 -29.87 70,49

J46,70 2_#,89 60.31 24 22 3J 3229.6 -7.58 _40,||

54._7 237.75 88.55 7 10 4 1832.J -33,98 45.13

136.97 226.35 55.82 24 51 IJ 3J33.T -4,07 130,76

MI0-COURSE EXECUTX0N ACCURACY ORBIT 0ETERNINATION 4CCUR4C_

SGT 5680.7 SGR 41_.B SG3 J72.6 ST 3282,9 5R 364,9 SS 796.6

RRT .1030 RRF .0849 RTF .9393 CRT .9259 ORS -.$746 CST -.9927

SGB 5695,7 R23 -.0J24 RI3 .9393 LSA 3394.1 NSA 167.2 554 J7,2

SG! 5680.9 SG2 4|0.6 THA .43 ELI 33DD,2 EL2 |37.| 4LF 5.89

1687



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 2, 1965-66

L4UNCH OAT[ 0It ? 1965 rLIGNT TIME 190.00 ARRIVAL 0ATE JUN 15 |966

HELIOCENTRIC CONZC 01STANCE 5_3.502

RL 147.37 LAL .00 LOL ?4.68 VL 26.4B7 G*L 4._9 *?L 86.60 HCA Z74.63 SNA lZ0.70 ECC .23609 ]NC 3.1009 v! 30.23Z

RP |OB.Tb LAP -T. 39 LOP 349.31 VP 36.613 GAP 12.44 AlP 69,73 TAL 163,71 T*P 76.34 RCA 92.Z| APO |49.20 VZ 34.636

RC 180.400 GL |8.73 GP ,45 ?AL 59.17 TAP 173.48 [TS 4.46 7AE 129.34 ETE 179.73 ?kC 90.30 [TC 166,33 CLP-|73,49

PLAN[TOC[NTR[C CONIC

C3 23.763 VHL 4.875 OLA 24.01RAL 8.26 RA0 6568.0 VEL 12,047 PTH 2.|5 VNP 8.089 DPA -4.32 RA_ 557.33 ECC J.391J

LNCH ATNTH LNCH T|N£ L-I TJN[ |NJ LAT |NJ LONG INJ RT ASC INJ A?NTH _NJ TIN£ PO CST TIN |NJ 2 LAT ZNJ 2 LONG

90.00 3 9 22 3123,86 -27,00 I05,36 241,44 81.14 4 I 25 2523.9 -21.95 96.82

90.00 22 32 20 4032,20 -5,35 162.60 234.01 62.15 23 39 33 3432,2 -9.04 155.86

100.00 4 S0 51 2797.71 -29,12 81.?0 241.77 82.92 5 37 9 2197.7 -29.79 72.96

100,00 23 33 52 3833,39 -3,48 |46.9? 232.98 60.29 24 3? 46 3233.6 -7.41 J40.39

IJ0,00 6 3? 34 2461;75 -34,08 56.68 241.28 8?,19 7 18 56 1861.7 -34.10 47.44

I|0.00 0 6 54 3742.3| ,75 137.42 230.35 55.82 J 9 16 3142.3 -3.74 131,2J

01rrERENT[JL CORRECTIONS MI0-COURSE'_ECUTION JCCURACV OR6IT _£TERNINATI(_I A((URACv

TO[ 2.6762 TRA 2.3655 TC3-3.7520 BAU J.J�_._ SGT 5704,4 SGR 414,_ SG_ 166.6 ST 3277,2 5R 3?4.4 55 786.0

ROE .3164 RRk -.1112 RC_ .1131FAU ,02053 RRT .1362 RRF .|186 RTF .9411 CRT ,9210 CR$ -.8706 CST -.9932

g0E .BBlB gRk 1.J294 gO3 -,7479 BSP 18476 SGB 5719.4 R23 -.0103 RJ3 .9411 LSA 3_86.5 MSA 171.1 SSJ 16.6

BOE 2.6949 BRA 2.3651 8C3 3.7338 FSP -569 SG1 5704.6 SG2 410.4 THA .57 ELl 3295.4 [L2 14_.1 ALF 6,O2

LAUNCH OATE 0£C T ]965 FLIGHT TIME 192.00 ARR|VAL OAT[ JUN 17 1966

HEL|OCENTRIC CONIC

RL 147.3T LA_ .00 LOt. ?_.6B VL

RP 108.76 LAP -5.37 LOP 352.49 VP

RC 4_2.414 GL 17.92 GP .44 ?AL

PLANETOCENTR|C CONIC

C3 25,832 VHL 5.083

LNCH ATHTH LNCH TIME

90.00 3 16 23

90.00 22 47 ?

100.00 4 58 11

100.00 23 4T 39

J10.OO 6 46 3_

110.OO 0 20 5

OZFFERENTIAL CORRECTIONS

TOE 2.7511 TRA Z,6532 TC3-3.4543 OAU 1,1934

RO( ,3311 RRA -.1010 RC3 .0971 rAU ,01884

FOE .8683 FRA J.1699 rC3 o.6316 8SP 18604

$OE 2.7777 eRA Z.6354 BC3 3.45F? FSP -550

OISTANC[ 358.904

26.447 GAL 5.54 AIL 86.59 HCA 277.80 SMA 120.47 ECC .24232 INC 3.4065 vJ 30.252

36.591 GAP 12.89 AlP 89.54 TAL J61,06 TAP 79.86 RCA 91,28 APO 149.66 V2 34,845

56,78 lAP 174,31 ITS 5,06 ZAE 129.34 [T£ 179.77 _AC 92.56 ETC 166.43 CLP-174.33

OLA 24.26 RAL 10.99 RAO 6568.0 VEL 12.133 PTH 2.J7 VHP 8,359 OPA -3.38 RAP 359.47 ECC 1.42_1

L-I TIN[ |NJ LAT JNJ LONG JNJ RT A$C INJ AZNTH INJ TIN[ PO CST TIN INJ 2 LAT INJ Z LONG

3157.92 -26.62 107.18 245.76 79.98 4 9 1 2557.9 -27.74 99.29

4039.23 -5,13 18_.99 238.14 62.11 23 54 26 3439.2 "8.62 156.26

1829.66 -28.8_ 84.0_ 246.1_ 81,73 5 45 21 2229.7 -29.67 73,52

384_.73 -3,17 147.47 _?.06 60,26 24 52 2 3242.7 -7,11 140.90

2490,72 -33.96 58.94 _&6,81 8_.66 ? 2B 2 1890.7 -34.16 49,70

3754.42 ].2I 138,0fl 134.33 55,84 I 22 39 3154.4 -3.28 131.85

_ZO-COURS( £XECUT;_I _CCURACV _81T 0£T£RNINATXON ACCUR4CV

SGT 5723.0 SGR 4t4.9 SG3 160.8 ST 3261.9 SR 382.? SS 7?3.4

• RRT .1694 RRF .l_25 RTF ,9430 CRT .9161CR$ -.8669 CST -.9938

SG_ 5738.0 R23 -.0082 RJ3 .94_0 LSA 3_69.5 M$_ 173.1 SS_ 16.0

• $G! 5?23.4 SG2 408.9 THA .Tl ELl 3280.B EL2 132.3 4LF 6.Jfl

L_UNCN 0ATE 0[C ? 1965

NEL[OCENTR|( CONIC

RL 141.37 LAL .00

RP 108.73 L4P -3.33

RC ]84,40? GL 17.11

PLANETOt_NTRZC CON|C

C3 26,219 VHL 5.312

LNCH AZMTH LNCN TIME

90.00 3 23 58

90.00 23 0 40

100.00 5 6 18

100.00 0 4 57

110.00 6 _ 22

110.00 0 32 22

FLIGHT TIN( 194.00

OISTANC( 564.245

LOL 74.68 VL 26.408 G*L 6,22 A?L 86.39 MC_ 280.$? $N* 120,24 (CO .14912 vl 30.231

LOP 3_fl,6? VP 36.S?2 GaP 13.36 AlP 89,35 TAL 160.43 TAP 8|,40 RCA 90.29 v2 34.834

GP .42 ?AL _4.36 ?AP 175.15 (T$ 5.$Z ZA( 129.34 (T[ 179.80 l_( 94.$3 CLP-I?5.J6

0LA 24.44 RAL 13.64 RA0 6566.1 vEk 12.231PTM 2.20 VHP 8,648 OPA -2.43 R4P 1.61ECC 1,4644

L-I TIN( |NJ LAT INJ LONG ]NJ RT ASC INJ 4INTM INJ TIME PO CST T_M INJ 2 LAT INJ 2 LONG

3190.22 -26,22 110.0_ 250.08 7J.9| 4 17 6 2590,2 -21.49 101.62

4050.83 -4.76 163,64 242.24 62.05 24 6 11 3450._ -8.46 136.92

2660.26 -28,51 66,25 230,54 80,60 5 53 58 2260._ -29.5! 77.59

35S6,00 -2.73 148,L_0 _41,12 60,22 l 9 13 3_95.0 -6.6? 141.64

2519.04 -33.80 61,I3 2S1.35 84.37 ? 37 21 1919.0 -34,1B _l,$l

3770.01 J.80 13B,B7 _38.29 _5,86 I 35 12 3110.0 -2.69 132.66

4RR_VAL 04T£ JUN 19 1966

INC 3.4122

4P0 150.20

(TC 166,_1

0IrrERENTIAL CC_RECTION$ NID-COUR$( (X[CUT|0N ACCUR4CV

T0£ 2.8381 TRA 2,9fl83 TC3-3.1587 BAU 1.1920 SGT 5737.4 SGR 414.9 $G3 1_5.2

ROE .3_98 RR4 -.1006 RC3 ,0606 F4U ,017Z3 RRT .2028 RRF .166_ RTF .9431

rOE ._556 FR4 1,2114 re3 -.3286 0$P J8716 SG6 5?52.4 R_3 -.0063 R13 .9451

BD_ 2.8608 8RA 2.9603 BC3 3.1597 FSP -533 SGI 5738.0 $G2 406.Z THA .84

LAUNCH OAT£ 0£C 7 1965 FLIGHT TIM_ 196.00 4RRIV4L 04T(

HEL|_CNTRIC CONIC OISTANC£ 56_,5|5

RL 147.57 LAL ,OO LOL 74,6_ VL _6.36B GAL 6,_ 4ZL 86.5_ HCA. 284.|_ SM4 1_0,02 (C( ,2_6_6 IN( 3.41B0

RP 108.70 LAP -3.3| LOP 358,85 VP 36._53 GAP 13,87 AlP 89.16 TAL 156.82 T4P 82,96 RCA _9.22 4PO 150.81

RC 186.379 GL 16.Z8 GP .41ZkL 52.07 TAP 175,96 [T$ 6.84 ZAE 129.33 ET( 179.83 Z4C 97.10 ETC 166.37

PL4N[TOCENTR|C CONIC

C3 30.9?3 VHL 5.565 OLA 24._ RAL 16.20 RAO 6568._ V£L _2.343 PTM 2.13 VHP 8.959 DP4 -1,48 RAP 3.74

LNCH A?MTH LNCH TIN( L-I TIN( ZNJ L_T INJ LONG INJ RT 4$C ZNJ AZMTH INJ TIME

90.00 3 32 6 3220.73 -25,80 11_,19 254.38 77,91 4 25 47

90.00 23 12 57 4066.96 -4.24 164,55 246._9 6i.98 24 10 44

100.00 S 14 45 2889.S9 -28.16 68.36 Z54,91 79.54 6 2 58

100.00 0 16 52 3873.33 o_.14 149,16 _45,13 60.18 J Zl _5

110_00 7 4 24 Z546,72 -33.60 63._? 25_.86 8_._2 ? 46 50

110.00 0 43 46 3788,96 2.33 139.86 242.ZZ _5.90 I 46 5_

DIFFERENT_4L CC_RECTION5 M_0-COUR$( EXECUTION ACCURACY

TOE 2.9238 TR4 3.2871 TC3-2,8622 84U 1.1853 $G7 5749,3 SGR 414,2 $G3 150.0

R0£ .3618 RRA -.09_Z RC3 .06fl9 F4U ,01558 RRT ,1369 RRF .2214 RTF ,9472

FO_ .845_ FRA 1.2559 FC3 -.4356 BSP J8716 $G8 _764,Z R23 -,0041 R]3 .9472

$OE 2.9488 BRA 3.1884 8C3 2.8630 FSP "511 $GI 51_0.| SGZ 402,4 THA .98

ORBIT 0[T(RMIN_TION 4CCU_4CV

ST 3238.3 SR 389.T $$ 761.0

CRT ._1J3 CR$ -.8634 CST -.9943

LS4 3344.4 NS_ 179,0 SSA 15.4

ELI 3_?.? (L2 J59.5 4LF 6.27

JUN 21 J666

Vl 30.232

V2 34,663

CLP-176.00

ECC 1._057

PO CST TIN INJ 2 L4T ]NJ 2 LONe

2620.7 -27.21 103,el

3467,0 -?.96 157.64

2289.6 -29.32 79.74

32?3.3 -6.09 14_.60

1946.7 -34.J6 34.07

3169.0 -J.96 133,63

(_IT O(T[RMINATION ACCURAC_

ST 3211.8 SR 395.4 S$ 730.6

CRT ,9065 ORS -.8602 CST -.9949

LS4 3316,9 MS4 IB2.7 S$A J4,B

ELI 323J.8 EL2 165.9 ALF 6.35

J6$B



JPL TM 33.99 EARTH--VENUS TRAJECTORIES _VOL. 2. 1965-66J

LAUNCH 0ATE DEC 7 1965 FLIGHT TIME 196.D0 4RRIVAL DATE JUN 23 1966

HELIOCENTRIC CONIC

Rk |47.37 LAL .DO LOL 74.66 VL

RP IDB,G? LAP -3,27 LOP Z,03 VP

RC 188.330 GL 15,46 GP .40 7AL

PLAN[TOCENTRIC CONIC

C3 34.154 VHL 5.644

LNCH 47NTH LNCH TIME

90.00 3 4D 45

90.D0 23 23 56

JDD.DO 5 23 40

10D.DO D 27 36

110.DD 7 13 33

JZD.O0 D 54 15

O]FFERENTIAL CCRRECTIONS

TD[ 3.0060 TRA 3.83|3 T(3-2.5799 BAU 1.2781

ROE .4D65 RRA -.DSI9 RC3 .0517 FAU .OI40S
FOE .8354 FRA J.3_J _C] -,3569 BSP ISBJO

B0E 3.0333 BRA 3.6322 BC3 2.5804 FSP -496

DISTANCE 574.700

26.330 GAL 7.71 AZL 82,58 NCA ZBT.$Z SMA Iig.BO ECC .ZTATZ [MC 3.4140 Vl 3D.23Z

38.334 GAP 14.42 AZP 68.98 TAL 157.23 TAP 64.55 RCA 88.08 APO 151,51 V2 34.873

49.85 ZAP I76.82 ETS 8.36 7AE |29.32 ETE 179.86 7AC 99.36 ETC I66.$D CLP-JT6.B5

DLA 24.6) RAL JB,66 RAD 6566,3 VEL I2,47J PTH 2,26 VHP 9°294 DPA -.52 RAP 5.ST ECC |,5621

L-I T]NE INS kAT INS LONG INS RT ASC INS AINTH INS TIME PO CST TIM INS 2 LAT INS 2 LONG

3249.4D -25.38 114.19 256.66 77.0D 4 34 54 2E49.4 -26.92 ]D5.86
4067.54 "3.58 |65.?0 250.29 61.69 24 32 4 3467.5 "7,32 159.01

2917.37 -27.80 90.36 259.25 79.55 6 12 IB 2317.6 -26.10 el.SO

3894.60 -i.42 150.32 249.08 60.14 I 32 33 3294.6 -5.38 143.T6
2573.79 -33.37 65.35 260.35 92.J1 7 56 27 1973.6 -34,10 56.19

3811.15 3.37 141.0Z Z46.IO 55.96 I 57 46 321|.1 -1.12 13A.81
MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 5754.6 SGR 4J2.8 $G3 144.9 ST 3J73.9 SR 399.4 SS 739.4

RRT .2705 RRF .2554 RTF .9497 CRT .�DIS CR$ -o6571 CST -.9954

SGB 3769.4 223 -.0026 RJ_ ,9497 LSA 3276.0 NSA 186.1 $54 14.2

SGI 5755.7 SG2 397.4 THA 1.12 ELi 3194.3 ELI 171.5 ALF 6.49

LAUNCH DATE OEC T 1963 FLIGHT TINE 200.00 ARRIVAL DATE SUN 25 1955

HELIOCENTRIC CONIC

RL 147.37 LAL .DO LOL 74.68 VL

RP 108.63 LAP -3.2I LOP _.Zl VP

RC 190.259 GL 14.65 GP ,39 ZAL

PLAN_TOC_NTR;C CONIC
C3 37.636 VHL 8,J31

LNCH AZMTH LNCH TIME

90.00 3 49 52

9(3.00 23 33 39

100.0D 5 32 50

ZDO.OD 0 37 18
JlO.O0 7 22 48

IID.O0 J 3 49

DIFFER[NTIAL CORRECTION_

TOE 3.0900 TRA 3.9981 TC3-2,3073 BAU 1,J6T3

ROE .43DB RRA -.0693 RC3 .0413 FAU .01262

FOE .8264 FRA 1.3463 FC3 -,2886 8SP 18889

BOE 3.1199 BR4 3.9987 BC3 2.3076 FSP -48D

DISTANCE 579.789

26.292 GAL 8.54 AZL 86.57 MCA 290.50 SNA 119.58 ECC .27367 INC 3.43D2 vJ 3D.Z32

36.517 GAP 13.01AZP 88.B0 TAL 155.67 TAP 86,17 RCA 86.$5 APO 1_2,3D v2 34.884

47.13 ZAP 117.67 ET$ I0.92 ZA£ 129.E9 ETE 179.90 ZAC 101.61 ETC 166.61 CLP-J?T.TD

DLA 24.69 RAL 2I.D2 RAD 6368.5 VEL 12.618 PTN 2.29 VNP 9.658 DPA .43 RAP 7.99 ECC 1.6227
L-| TIME INJ LAT INJ LONG ;NJ RT A$C INJ AZMTN INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

3276.30 -24.95 116.04 262.91 76.16 4 44 28 2676.3 -26.61 ID?.?7

4112.37 -2.79 167.09 254.21 61.8J 24 42 J2 3512.4 -6.54 160.42

2944.29 -27,42 92.26 263.55 77.61 6 21 55 2344.3 -28.85 63.74

3919.6J -.57 JSI_?O 232.98 60_JJ I 42 37 3319.6 -4.54 145.16
2600.27 -33.10 67.37 264,80 80.94 8 6 B t000.3 -34.00 58,15

3836.39 4.34 142.34 249.93 56.06 2 7 46 3236.4 -.13 136.13

HID-COURSE EXECUTION ACCURA(_ ORBIT DETERNIHATION ACCUR4CY
SGT 5?55.8 SGR 410.7 $G3 139.9 ST 3130.9 SR 401.9 S$ 729.4

RRT .304J RRF .Z695 RTF .9524 CRT ._970 CRS -,8542 CST -.9959

SGB 5770.5 R23 -.0016 RJ_ .9524 LSA 3234.2 M$A 189.0 $54 13.7
SGI 5757.2 $G2 391.2 TMA 1.25 ELl 3J51.6 EL2 176.5 ALF 6.39

L&UNCN DATE DEC T 1965 FLIGHT TIME Z02.0D ARR[V4L 0ATE JUN 27 J966

NELIOCENTRIC CONIC

RL 147.37 LAL .0D LOL

RP |D8,60 LAP "3.J5 LOP

RC 192.167 GL 13.84 GP

PLAN[TO(ENTRIC CONIC

C3 42.1D9 VHL 6.489

LNCN ATMTH LNCH TIME

9D.OO 3 59 12

90.00 23 42 7

10D.DD 5 42 15

IDD.DD 0 43 31
110,OO T 32 5

110.D0 I IZ 31

DIFFERENTIAL C_RECTIONS

TOE 3.1774 TRA 4.3899 TC3-2.0456 BAU 1.1517

ROE .4358 RRA -.D548 RC3 .0316 FAU .01119
FOE .8192 FRA 1.3957 FC3 -.2301BSP 18947

BDE 3.2099 BRA 4.3902 BC3 2.0459 FSP -465

OISTANCE 594.762

74.68 VL 26.254 GAL 9.43 AZL 66.56 HCA 293.68 SMA IJg.3T ECC .26552 INC 3.4367 VJ 3D.232

8.40 VP 36.500 GAP J5.66 ATP SB.62 TAL 154.J4 TAP 67.B2 RCA 85.52 APO J53.2J V2 34.695

,39 IlL 45.71 ZAP 178,51ETS 16.36 ZAE 129.25 ETE 179.93 ZAC 103.85 ETC 156.59 CLP-179.57

OLA 24.62 RAL 23.27 RAD 6565.6 VEL 12,786 PTH 2.33 VHP 10.D55 DP4 1.38 RAP 10.1D ECC 1.6930

L-I TIME INJ LAT INJ LONG INJ RT ASC _NJ AZMTH INJ TIME PO C$T TIM INJ 2 LAT INJ 2 LONG

3301.5D -24.53 117.77 267.13 75.40 4 54 24 2701.5 -26.3b I09.55

4141.20 -1.86 169.70 258.06 61.74 24 51 6 3541.2 -5".62 162.D4

2969.81 -27.04 94.05 267.92 76.74 6 3J 45 2369._ -25.59 ¢5.60

3948.15 .4O 153.26 256.91 60.11 I 51 39 3346.I -3,58 146.73
2626.20 -32.81 69.34 269.20 ?9.gl 8 15 51 2026.2 -33.86 60.26

3864.50 5,40 143.62 253.70 56.20 2 16 55 3264.5 .92 137.59

NID-COUR$E EXECUT3ON ACCURACY ORBIT DE TERMINATION ACCURACY
SGT 5753.0 SGR 408.0 SG3 I35.2 ST 3064.3 $R 402.1 S$ t20.9

RRT .3380 RRF ,3237 RTF .9552 CRT .8924 CR$ -.8515 CST -.9963

SG8 5767.4 R23 -.0006 RI3 .9552 LSA 3187,Z MSA 191.4 $SA 13.1
SGI 5754.6 SG2 383.9 THA 1.36 ELI $105.3 EL2 160.5 ALF 6.67

LAUNCH _ATE DEC 7 1955 FLIGHT TIME 204.00 ARRIVAL DATE JUN Z9 Ig$6

HELIOCENTRIC CONIC

RL 147.37 LAL .00 LOL

RP IDS.37 LAP -3.07 LOP

RC 194.054 GL 13,05 GP

PLANETOC_NTRIC CONIC

C3 4T.OB3 VHL 6.862

LNCH AZMTH LNCH TIME
90.00 4 9 I2

90.00 £3 49 22

10D.00 5 31 51

_00.00 0 33 20

110,00 T 4J 21
IIO.O0 I 20 J9

DIFFERENTIAL CCI_RECT[ONS

TDE 3.2719 TRA 4.8123 TC3-1.7938 BAU 1.1292

RO£ .4813 RRA -.0376 RC3 .0236 FAU .00973

FOE .8150 FRA 1.4492 FC3 -.1799 BSP 18914
BOE 3.3071 BRA 4.8124 BC3 1.7940 FSP -447

DISTANCE 589.598

74.68 VL 26.217 GAL 10.38 AZL 86.56 HCA 296.86 SNA II9.J6 ECC .29439 IN( 3.4435 VJ 30.232

11.39 VP 36.485 GAP I6.37 AZP 68.4A TAL 152.66 TAP 89.52 RCA 94.06 APO |54.24 V2 34.906

.38 ZAL 43.79 ZA# 179.33 ETS 35.79 ZAE J29.19 ETE 179.97 ?AC 106.08 ETC 166.54 CLP-JT9,45

DLA 24.54 RAL 25.41 RAD 6561_.8 VEL 12.979 PTH 2.37 VHP I0.4BT DPA 2.33 RAP J2.ZO ECC 1.7749

L-I T|NE INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
3323.12 -24.12 119.37 271.30 74.70 5 4 3? 2725,1 -25.99 IJI.2D

4173.72 -.BI 170.52 261.83 61.6_ 24 _8 56 3_73.7 -4.39 163.87

2994.19 -26.65 95.76 272.03 75.93 6 41 45 2394.2 -28.32 87.36

39?9.90 J.47 JS_.O0 260.56 60.14 I 59 40 3379.9 -2.51 J48,48

2651.39 o32,46 71.25 2?3.54 78.72 8 25 32 2051.6 -33.7D 62.22
3695.26 6,56 145,44 _7,4| 56,38 2 25 J5 3293.3 2.10 139,20

NID-(OURSE EXECUTION ACCURACY ORBIT 0ETERMINAT|OH ACCURACY

SGT 5747.B SGR 404.7 SG3 I_0.B 5T 3037.4 $R 40Z.J S$ 7J4.9

RRT .3723 RRF .3595 RTF ,9582 CRT .6879 OR5 -.6493 C$T -.9965

5GB 5762.0 223 .0003 213 .9582 L$A 3140.2 M$A 193,0 $SA 11.6

SG15749.8 S_ 375.5 THA J.51 ELI 3058.4 EL2 J83.7 ALF 6.73

** J 6#9



JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL 2. 1965-66_

LAUNCH 0ATE DEC T ]g65 FLIGMT T|NE 206.00 ARRIVAL DATE JUL l 1966

,ELZOCENTRtC CONIC DISTANCE 534.270

RL ]AT.3? LAL .00 LO_ 74.68 VL 26.181 GAL JI.40 A?L 66.55 HCA

RP |08.53 L4P -2.99 LOP 14.77 VP 36.410 _AP |7.|4 AZP 88.27 TAL

RC 193.9J8 GL 12.Z6 GP .37 ZAL 41.98 ZAP 179.49 ETS |35.J0 ZAE

PLANETOCENTR|C CONIC

C3 52,894 VHL 7.Z73 0LA Z4.42 RAL 27.44 RAO 6368.9 VEL 13.201 PTH Z.41 VHP 10.963 DPA

LNCH A?NTH LNCH TIME L-I TINE IN] LAT IN] LONG IN] RT ASC IN] AZMTH IN] TIME

90.00 4 ]9 16 3347,Z7 -Z3.7J 120.87 2i_.41 74.05 5 J5 3

90.00 23 55 28 4209.6| .35 J72.52 265.5| 61.68 25 5 37

100.00 6 ; 33 3017.47 -Z6.25 97.38 276.18 75.16 6 51 50

100.00 0 59 47 40|4.64 E.65 ]56,9; 264,Z3 60,ZJ Z 6 42

1]O.00 ? 30 34 Z676.4Z -32.;4 73.J0 Z77.81 77,68 B 35 10

]JO,O0 | 27 ;6 3928.45 7.8J J47,_ 261.05 56.62 2 32 45

DIFFERENTIAL CORRECTIONS NI0-COURSE EXECUTION ACCURACY

TOE 3.3672 TRA 3,2607 TC3-J,5595 BAU J,J029 SOT 5735.9 SGR 400.7 $63 J26.5

ROE ,3073 RRA -,0;78 RC3 .OJTI FAU .00836 RRT .4061RRF .3927 RTF ,96J4

FOE ,8J14 FRA J,5050 FC3 -.|368 BSP 1896| SOB 5749.9 R23 .0007 RI3 .9614

B0E 3.4052 BRA 9.2607 Be3 !.5596 FSP -433 SGJ 5738.2 SO2 366.0 TMA 1.63

300.05 SMA 118.96 ECC .30641 ;NC 3.450? ¥l 30.232

J5|.23 TAP 91.Z7 RCA 82.51 APO J55.41 VZ 34.9/8

129,J1ETE J80.00 14C JOB.ZB ETC J66.47 CLP ]79.65

3.26 RIP 14.28 ECC ].9703

PO CST T_M ;NJ Z LAT IN; Z LONG

Z747.3 -25.67 J]Z.75

3609.6 -3,44 J65.qB

24J7.5 -28.O3 89.03

34;4.6 -],33 J30.39

2076.4 -33.50 64.|4

3328.5 3,37 ]40t93

OR6;T _[TERN[NAT;ON ACCURACY

ST ZgB4,3 SR 399.7 S5 709.6

CRT .6635 CR$ -.847| CST -.9977

LSA 3087,4 NSA ;93.9 554 J_.l

ELl 3005,2 ELE ]85.9 ALF 6.77

LAUNCH DATE DEC 7 ;965 FLIGHT TINE 208,00 ARR;V4L OA TE JUL 3 ]966

HELIOCENTRIC CONIC

RL 147.37 LAL .00 L(_,

RP ;08.49 LAP -2,89 LOP

RC J97,76J GL II.49 GP

PLANt[TOCENTRIC CONIC

C3 59.715 VHL 7,728

LNCH AZMTH LNCH TIME

90.00 4 29 29

90.00 0 4 23

IO0.O0 6 Jl IS

100.00 I 5 J4

JIO.O0 7 59 40

JIO.OO J 33 22

DIFFERENTIAL CORRECTIONS

TOE 3.4695 TRA _.7433 TC3-_,3393 BAU 1.0694

ROE .3337 RRA .0046 RC3 .0J20 FAU .00698

r06 .810; FRA J.5656 re3 -.I012 B;P ;8989

BOE 3.5JO3 BRA 5.7433 BC3 1.3395 FSP -419

OZSTANCE 598.742

74.68 VL 26.J46 GAL IZ.51 AZL 86.54 HCA 303.23 SMk J18,76 ECC .31975 INC 3.4584 V] 30.?3?

|7.96 VP 36,456 GAP I8,00 ATP 88.10 TAL ;49.86 TAP 93.09 RCA 80.79 APO ;56.74 VZ 34.930

• 36 ?AL 40.28 ZAP J78.67 ET$ |65.89 ZAE J29.00 £TE 180.04 ZAC |J0.46 ETC J66.36 CLP ]78,72

OLA 24.26 RAL 29.34 RAO 6569.I VEL I3.456 PTH 2,46 VHP li.486 DPA 4.18 RAP ;6.35 ECC J.98Z8

L-I TIME IN; LAT IN; LONG IN; RT A$C _NJ AZHTH IN; TIME PO CST TIM /HI Z LAT IN; Z LONG

3368.0; -23,32 122.26 279.45 73.46 5 25 36 2768.0 -25.36 ]J4.]9

4Z48.49 1.60 I74.68 269.09 61.72 1 ]5 J2 3648.5 -Z.|9 J66.06

3039.69 "25.65 98.9| 280.25 74.45 7 ; 58 2439.7 -?7.74 90.61

4052.05 3.9I ]58.97 267.8! 60.34 2 12 46 3452.0 -.06 |92.44

2700.66 -3J.77 74,90 E81.99 76.67 8 44 41 2100.7 -33.28 65.99

3963.94 9.J3 I49.09 264.6J 56.92 Z 39 26 3363.8 4.7; 14Z.79

HID-COURSE EXECUTION ACCURACY ORBIT 0ETERN;NA T]ON ACCURACY

SGT 5720.2 $GR 396.J SG3 122,4 ST 2930.0 SR 395.7 35 706.5

RRT .440J RRF .4270 RTF .9647 CRT .6793 CR5 -.8453 CST -.9976

SGB 5733.9 R23 ,0009 R;3 .9647 LSA 3033.6 MSA 194.0 SSA Jl.5

$G| 57Z2.9 502 355.6 THA 1.75 ELI 2950.7 ELI |87.| JLF 6.80

LAUNCM DATE DEC 1 1965 FLIGHT TIME 2J0,00 ARRIVAL DATE JUL 3 1966

NEL|OCENTR|C CONIC 0|STANCE 602.97E

RL 147.31 LAL .Q0 LOL 74,68 VL _6,;JZ GAL |5.72 AZL 86.53 HCA

RP 108.45 LAP -E,19 LOP El.|5 VP 36.444 GAP J8,95 47P 87.94 TAL

RC J99.560 GL |0.74 GP .36 ?AL 36.68 TAP I??.75 ET$ ;72.79 ?k[

PLANETOCENTR]C CONIC

C3 67.765 VHL 8.232 DLA 24,0_ RAL 3|.|2 RA0 6569.3 VEL 13.752 PTH

LNCH &?MTH LNCH TIME L-I TIME IN] LAT

90.00 4 39 46 _387.42 -22.94

90,00 O 8 ]9 4290.02 2.94

]00.00 6 21 3 3060.83 -Z5.46

100.00 J 9 42 409|.64 5.25

1J0.00 8 9 38 2724.24 -31.39

1JO.OO I 38 37 4001.20 10._J

DIFFERENTIAL CORRECTIONS

TOE 3.5802 TRA 6.2640 TC3-;.1338 BAU 1.0Z72

ROE .3605 RRA .O3Ol RC3 .0082 FAU .00559

rOE .Bl]6 FR4 1.6317 FC3 -.O714 BSP J$9g?

BDE 3,6238 BRA 6.2640 BC3 1.1338 r;P -406

306.42 SMA ]J8.57 ECC .33460 ]MC 3.4667 Vl 30.232

148.57 TAP 94.99 RCA 78.90 APO |58.Z4 V? 34.94?

JZJ.85 ETE 160.07 ZAC J12.6| ETC |66.23 CLP 177.73

Z.§J VHP 12.067 0PA 5.08 RAP 1_.39 [CC Z.1J32

IN] LONG IN] RT A$C IN] ATNTH IN] TIME PO C$T TIN |NJ -Z LAT ;NJ Z LONG

|23.36 293.40 72,92 5 36 13 Z787.4 -25.06 lJ3.33

177.00 272.57 61.82 1 19 49 3690.0 -,85 ]70.37

|00.35 284.23 73.78 7 12 4 2460,8 -27.44 92.]1

16|.17 271.30 60.53 2 17 54 3491.8 1.Z9 154.63

76.65 286.06 75.71 B 54 3 Z124.Z -33.03 67.79

151.10 ZTB.IO 57.29 2 45 18 3401.2 6.13 144.75

NI0-C_X)R$[ EXECUTION ACCURACY ORBIT 0[TERMINATION ACCUR4CY

9GT 5700.4 $GR 391.0 $G3 115.5 ST 2974.9 ;R 390.2 59 705.8

RRT ,4740 RRF .4613 RTF .9690 CRT .8754 CRS -.9440 CST -.9980

SO6 57|3.7 R23 ,0009R13 .9680 LSA 2979.6 MS4 ]93,2 SSA 1].0

$GI 5703.4 SO2 344.1 THA ;.87 ELl 2895.2 ELI 197.3 ALF 6.80

LAUNCH DATE DEC 7 1965 FLIGHT TIHE ZIZ.00 ARRIVAL DATE JUL 7 1966

HELIOCENTRIC CONIC

RL ;47.37 LAL .OO

RP ]O8.4J LAP -2.68

RC 201.376 GL IO.O0

PLANETO_ENTRIC CONIC

C3 _ 77,3|6 VHL 8.793

LNCH ATHTH LNCH TIME

90.00 4 50 2

90.00 0 II 13

;00.00 6 30 44

JO0.O0 I 13 J3

110.00 $ ;7 2_

I]0.00 J 43 1

O|STANCE _06.904

LOL 74.68 VL 26.078 GAL t5.05 AZL 66.52 HCA 309.6J SMA 118,39 ECC .35117 ]NC 3.4797 V| 30.232

LOP 24.35 VP 36.43_ GAP 20.0I JZP _7.78 TAL 147,37 TAP 96.96 RCA 76.81 APO ;59.96 V2 34.955

GP .35 ZAL 37.2J ZAP 176.73 ET$ 175.77 7AE ]28.66 ETE IBO,JI ZAC 114.71 ETC 166.01CLP J76.75

OLA 23.83 RAL 32.78 RAO 6569,5 V£L _4.095 PTH 2.57 VMP 12.713 OPA 5.96 RAP 20.40 [CC 2.?724

L-] TIME ZNJ LAT ZNJ LONG _NJ RT A$C |NJ AZMTH ]NJ T[HE PO CST T;N ;NJ 2 L4T INJ _ LONG

3405.48 -22._7 J_4.75 2_7.25 72.43 5 46 45 2_0_._ -24,76 1;6.77

4333.84 4.35 179.46 275.94 61.99 I 23 27 3733.8 .57 i72.82

3060,63 -_5.07 |01,7_ 288.10 73.17 7 22 _ 2460.B -77.J4 93.5_

4133.?J 6.65 |6_,49 274,f_1_ 60.79 _ 22 7 3533.7 2.70 ]36.97

Z747.04 -_0,99 78.29 2_)0.02 74.BJ 9 3 |_ 2147.0 -32,77 69.52

4040.27 IJ.94 J53.ZZ 27j,49 57.73 2 50 21 3440.3 ?.60 J46.8E

ORB/T DETERM/NATIC)N ACCURACY

ST 2822._ ;R 383.3 SS 708.8

CRT .872] CRS -.8433 CST -.9983

LS4 2929.B MSA 191.3 SSA |0,3

ELI 2842.I EL2 ;86,_ ALF 6.79

OIrFERENT|AL CORRECTIONS

TOE 3,7057 TRA 6.8322 TC3 -.9406 BAU .97_3

ROE ._679 RRA .05_9 RE3 ,0057 FAU .00409

rDE .8172 FRA 1.7056 FC3 -,045_ BSP IB698

B_E 3.7521 BRA 6.9325 BC3 .9406 F;P -391

M|0-COURSE EXECUTION ACCURACY

SGT 5679.Z $GR 38_.5 $G3 ;14.8

RRT .5082 RRF ,4961RT_ .97|5

S0B 5692.3 R23 ,0006 RI3 .97;5

$GI 5682.6 $GZ 351.8 T_A 1.99

1690



JPL TM 33-99 EARTH--VENUS TRAJECTORIES 4VOL 2, 1965-66

LAUNCN 0JTE 0EC 7 1965 FLIGHT TIME ZJ4.DD ARR|V4L 04TE JUL g |966

_ELZOEENTRI( CO, I(

RL 147,3? LAL .00

eP I08,3T LAP -Z.56

R( 203.14? GL 9.28

PLANETOCENTRIC CONIC

C3 88,730 VHL 9.420

LNC_ 47MTH LNCH TIME

90.00 5 O I$

90.00 D 13 7

JDO.DD 8 40 J7

lOO.DO I 15 46

liD,DO B E_ 39

I10,00 I 46 33

DISTANCE 610.466

LOL 74.68 VL 26.046 GAL 16.51 AZL 86,51HCA 312.81 5NA IIB.E! ECC ,36976 iNC 3,4656 VI 30.232

LOP Z7,34 VP 36,421 GAP 21,I9 AZP 67.63 TAL 146.Z8 TAp 99.06 iDA 74.50 APO 161,92 ¥2 34.965

GP ,35 ?AL 35.86 ZAP |73,6# ET$ I77.49 ZAE |28.42 [TE 180.14 _A( 116.77 ET( 165.88 (LP J73.69

0LA 23.f16 RAL 34,29 RA0 6fl69.7 VEL 14.494 PTH 2.63 VHP |3.436 0PA 6.62

L-I TIME IMJ LAT INJ LONG INJ RT ESC INJ EZMTH" INJ TIME PO (ST TIM

34Z2.1_ -EZ.ZZ 125.85 290.97 71.96 5 57 17 2822.1

4379.$3 5.60 182.03 279.I8 62.24 ! 26 ? 3779.6

3099°59 -24.70 JOZ.�B 29J.84 72.60 7 31 56 2499,6

4171.39 8.09 165.93 271.94 61.|3 2 25 23 3577.4

2?68.90 -_0.59 79.87 293.63 73.95 9 IZ 7 2J66,9

4080.85 J3.4J J55.45 274,78 58,26 2 54 34 3460,8

01FFERENTIAL C(_RECTION5 NID'COUR$E EXECUTION ACCURACY

TOE 3.8385 TRE 7.4449 TC3 -.7646 BAU .9070 SOT 5651.0 SGN 379,3 503 111.3

R0E .615fl RRE .D�I0 RC3 .0041 FEU .0025_ RRT .5419 RRF .5_03 RTF .8748

FOE .8249 FRE 1,7800 FC3 -.0252 BSP 18907 SGB 5663,7 R23 .0004 RI3 .9749

B0E _,B686 BRE 7.4453 BC3 ,7646 FSP -379 SGI 5654.7 5G2 318,6 THA 2.09

RAP 22,3? ECC _.4603

INJ 2 LJ! INJ 2 LON_

-E4.48 11?.91

2,04 175.37

-26.P4 94,P_

4.18 159.33

-32,49 7I.J6

_.JJ 148._

ORBIT 0ETERMZNETION ACCURACY

ST 2766.3 SR 3?4.8 SS 715,9

CRT ,8691CR5 -,8429 CST -,9965

LSA 2875.2 MSA 188.5 SSA 10.0

ELI 2785,5 EL2 I64,1 ALF 6.15

LAUNCH 04TE DEC 7 1965 FLIGHT TIME 216.00 ERRIVAL DATE JUL 11 1966

HELIOCENTRIC CONIC D_STANCE 613.565

RL J4T,3T LAL ,DO LOL 74.68 VL 26.015 GAL IB.I3 AZL 88.50 HCE 315.00 SMA 118.04 ECC .39067 INC 3.4965 Vl 30.Z32

RP IO8.33 LEP -Z,43 LOP 30,74 VP 38,4|| GEP 22.53 E?P 87.48 TEL I45.32 TAP 101.32 RCA 7/,93 APO 164.16 V_ 34.98J

RC 204.893 GL 8,37 GP ,34 ZAL 34.65 ZAP J74.55 _T$ 178.54 ZEE IEB,lZ ETE ISD.IT ?AC 118.76 ETC 165.66 CLP 174.57

PLANETOCENTRIC tONI{

C3 IO2.47fl VHL JO.IZ3 0LE 23.24 RAL 35.66 RED 65?0.0 VEL I4.960 PTH 2.70 VHP |4.251 OPA 7.64 REP 24.29 ECC 2.6865

LNCH EZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ E_MTH INJ TIME POCST TIN INJ 2 LAT INJ Z LONG

90.00 5 IO I8 343?.ZI -ZJ.gO |26.84 294.55 71,$9 6 7 36 2837.2 °24.22 118.93

90.00 0 13 59 442?.09 7.30 184.72 282.28 6_,56 1 27 46 38Z7.1 3.57 178.03

IOD.OO 6 48 39 31J6,92 -24.34 104,15 295.42 7_.09 T 4! 35 25J6.9 -26,56 96.05

lO0.O0 J J7 20 4E2t,6I 9,_? I68.48 28t.06 81.55 Z Z? 43 3622.6 5.69 I61.83

lIO.OO 8 34 I8 2769.6I -30.19 81.35 297.48 73,16 9 20 45 2189,6 -32.20 72.71

lID,DO I 49 IZ 4122.68 14.89 157.79 277.95 58.87 2 57 55 3582.7 10.66 131.24

DIFFERENTIEL CORRECTIONS HIO-C_JRSE EXECUTION ECCURECV ORBIT DETERMINATION ACCURACY

TOE 3.890| IRA 8.1140 TC3 -.6028 8AU .8256 5GT 5618.8 5GR 372.7 SG3 107.9 ST 27II.l SR 365,1 S5 722.7

ROE .6438 RRE .I268 RC3 .0035 FAU .00095 RRT .375_ RRF .5644 RTF .9783 CRT .8668 CR5 -,8432 CST -.9989

FOE ,6367 FRA J.6739 FC3 -.0080 85P I6893 SGg 583J.2 R23 -.000J RI3 .9783 LSE 28_3.4 MSE }84.8 554 9.4

BDE 4.0417 BRA B.JJflO 8(3 .60t6 FSP -368 5GI 5622.9 SG2 304,6 THA _,19 ELl 2729.6 EL2 J80.B ALF 6,69

LAUNCH 0_T[ 0[C ? 1965 FLIGHT TIME ZlB,OO ARRIVAL 0ATE JUL 13 1966

HELIOCENTRIC CONIC

RL 147.37 L4L .DO LOL 74.58 VL

Rp 108,29 LAP -2.Z9 LOP 33.93 VP

RE 206,614 GL 7.87 GP .34 ?AL

PLANE fOCENTRIC CONIC

C3 119.165 YHL 10.916

LNCH AZMTH LNCM TIME

90.00 5 ZD 10

90.00 O 13 49

IOO.O0 6 fib 46

IOO.O0 J 17 53

liD.DO 8 42 14

liD,DO I 30 53

DIFFERENTIEL CCRRECTION$

TOE 4,1611 TRA 8.8477 TC3 -.4544 8AU .7240

ROE ._727 RRA ,1667 RC3 ,D036 FAU-,O0068

FOE .8535 FRA J.gTTI FC3 ,0064 85P 18852

BO[ 4.2152 BRA 8.8493 Be3 ,4544 FSP -357

01STANCE 616.078

25.986 GAL 19.94 AZL 86.49 MCA 319.20 5Mk Jl?.PP ECC .41430 INC 3.5088 V1 30.232

36.403 GAP 24,05 47P 87.34 TAL 144,53 TAp 103.73 REA 69.04 APO 165,72 VZ 34.994

33.58 7AP 175.36 ETS 179.33 ?A( 127.73 [TE 180.21 ?AC 120.68 ETC 165.41 CLP 173.37

0LA 22.89 RAL 36.88 RAD 6570.2 VEL 13.508 PTH 2.77 VHP |5,173 0PA 8.43 RAP Z6.14 ECC Z.9512

L-I TIN[ INJ LAT ]NJ LONG INJ RT ASC INJ ATMTH INJ TIME POCST TIN INJ 2 LAT [NJ 2 LONG

3450.32 -21,61 lET.?l Z97.95 71.25 6 17 41 2650.5 -23.98 I19.83

4475.95 8.82 187.50 285.2Z 62.98 I 28 25 3875.9 5.J3 180.77

3132.38 -24,01 105.19 298,82 71.63 7 30 59 253_.6 -26.29 97.14

4269.13 11.06 171,12 284.04 62.05 2 29 2 3669.1 7.24 164.42

ZSDB,9O -29.8! 82.71 300.93 72.43 9 29 3 2208.9 -31.92 74.14

4163,57 16.39 160.21 280.98 59.57 3 0 21 3565.6 12.23 153.38

HIe-couRsE EXECUTION ACCURACY ORBIT 0ETERMINATION ECCUR4CY

SGT 5582.6 SGR 365.7 5G3 104,7 ST 2656.? SR 354.2 $5 735.6

RRT .6084 RRF .5982 RTF .9815 ERT .865_ DR5 -.8441 C$T -,9991

SGB 5594.6 RZ3 -.0007 R13 ,9815 LSA 27T3.5 MSA I?9.T SSA 8.9

SGI 5581.0 SG2 290.0 THA 2.29 ELl 2674.4 EL2 176.4 ELF 5.61

LAUMCH DATE DEC 7 1965 FLIGHT TII, E 220.00 ARRIVAL DATE JUL 15 J96_

HELIO(ENTRIC CONIC

RL J47.37 LEL ,OO LOt. 74.68 VL

RP 108.23 LAP -2,19 LOP 37.J3 VP

RC 208,309 GL 7.19 GP .33 ?EL

PLANETO(.ENTRZC CONIC

C3 139.621 VHL II.B16 0LA

LNCH AZMTH LNCH TIME L-! TIME

90.00 3 29 46 "3461.76

90.00 0 12 3I 432_,97

100.00 7 7 37 3146.25

IOD.O0 I IT ZI 4316.72

110.00 8 49 31 2826.43

110,00 I 3I 37 4209.30

OIFFERENTIAL CCRRECTION$

T0£ _.3612 TRE 9,65_7 TC3 -.3186 8AU .fl947

ROE .TO27 RRE .2111 RC3 .0043 FAU-,O0303

FOE .8766 FRE 2,0929 gO3 .0188 85P 18701

80[ 4.4173 BRA 9.6620 BC3 .3186 FSP -344

D_STENCE 617.842

25.938 GAL 2|.98 ETL 86.48 HCE 322.40 ,SMA

38.398 GEP 25.79 E?P 87.21 TEL 143.93 TAP

32.67 ZAP 172.07 ETS 179.92 TEE J27.25 ETE

117.73 ECC .44Ill INC 3.3229 vJ 30.232

106.33 RCA 65,80 APO J69.66 VZ 35.00T

|80.24 ZEC J22.30 ETC 165,]4 CLP J72.08

22,50 RAL 37,92 RED 65?0,5 VEL 16.J54 PTH 2.64 _HP 16.226 OPA 9.J7 RAP 27.92 ECC 3,2978

INJ LET INJ LONG ]NJ RT 28( INJ E?MTH _NJ TIME PO {ST T|M |NJ 2 LAT INJ 2 LONG

-21,37 128.44 301,_3 ?0.96 6 27 28 266| ,8 -23.7? 120 ._9

10.36 190.37 287.98 63.50 I 27 37 3926,0 6.72 185.59

-23.71 J06.10 302.00 71.24 8 0 3 2546.2 -26.03 98.08

J2.57 173.85 286.64 62.63 2 29 18 37J6,7 8.B1 16?.08

-29.44 63.95 304.14 7|.79 9 3_ 57 2226.4 -3J.64 75.43

17.88 162.73 283.85 60.37 3 I 46 3609.3 13,80 135,99

NIOoCouR$E EXECUTION ECCURACV ORBIT 0ETERMINETION ACCURAC_

5GT 5544.5 SGR 358,5 SG3 JDI,B ST 2605.0 SR 342.4 SS 754.J

RRT .64J3 RRF .6_19 RTF ,9846 CRT .6645 CRS -.846J CST -.9993

SG_ 3556,1 R23 -.0014 RI3 ,9846 LS4 2727,9 NSk IT3.? 5SA B.4

SGI 3549.3 SG2 274,8 THA 2.38 ELI 2621.B EL2 J70,9 ALF 6.5J
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 2, 1965-661

LAUNCH 0ATE 0EC B 1965 FLIGHT T|ME T0.00 ARR[V4L DATE FEB 16 1966

HELIOC[NTRIG CONIC

eL 141.55 LAL .00

RP 101.56 L4P 3._I

RC 49.420 eL 17.50

PLAN[TOCENTRIC CONIC

C3 27.750 VHL 5,266

LNCH ATNTH LNCH TIME

90.00 Z 31 )6

90.00 13 44 2

100.00 3 fl] 30

100.00 15 6 49

110,00 4 56 28

110.00 16 18 11

O|FFERENTIAL CO_RECTXON$

TOE -.2209 TeA -.3596 TC3 .4551 BAg .1766

ROE -.3364 RR4 .0586 RC3 -.1396 rAU .04J68

rOE .4192 FRA -.2849 rC3-1,3005 BSP 18JZ

BO( .4024 BRA .3644 8C3 ,4760 rSP -326

0|STANCE 181.010

LOL 75°70 VL 27.062 GAL -8.15 47L 86.61HCA 83.61 SNA 124.15 £CC ,23505 ]NC 3.5896 Vl 50.256

LOP 159.50 vP 57.398 GAP -11.11 AIP 89,65 TAL 209.30 T4P 293.11RC4 95.21 APO 155.08 VE 55.2)0

GP -.20 7AL 133.21 ZAP 11.53 ET6 359.94 ZAE 148,27 [TE 340.09 ZA¢ 65.74 [TC 162.93 CLP -11.33

0LA -3.07 RAL 298.29 RAO 6568.1 VEL 12.21_ PTH 2.19 VHP 1.465 0PA -15.53 e4p 351.54 ECC J.4567

L%] TIN[ INJ LAT JNJ LONG |NJ RT ASC INJ JLZNTH ]NJ TIME PO CST TIN INJ 2 LAT ]NJ 2 LONG

2J99.09 -19.19 40.50 164.24 111.23 3 8 15 t599.1 -16.15 35.16

5033.62 23.39 22|.84 |65.9_ 73.58 15 7 56 4433.6 20.92 2J4.04

1941.31 -_0.32 21.07 163.16 J12.41 4 23 52 1341,3 -17.]1 13.75

476E.62 24.58 201,81 165.59 72.40 16 26 16 4166,6 21.92 194.01

1737.97 -23.35 4.17 162.30 115,?0 5 25 26 1138.0 -19.70 356.94

4542.73 21.70 |83,59 164.38 69.12 11 34 4 3942.7 21.60 175.79

N|0-COUR_ _X[CuT]ON ACCURACV C_8_T _[TERNrNAT]ON 4CCURACV

SGT 664.2 SGR 399.5 SG3 127,6 ST 267.8 SR 366.4 SS 301.3

RRT -.0287 RRF ,0251RTF -,6575 CRT ,8721CRS .9839 CST .791B

SGB 775.0 R23 ,O045 R13 .6575 LS4 527.7 MS4 133.2 SS4 24.4

SGI 664.3 SG2 399.2 THA 178.45 ELl 440.6 EL2 109.0 4LF 55.03

L4UNCH OATE 0[C 8 1965 FL]GHT TZME 72.00 ARRIVAL OATE FEB 18 ]966

HELIOCENTRIC CONIC OISTANCE 193.883

RL 147.35 LAL .O0 LOt. 75,70 VL 27.230 GAL -8.12 AZL 96,61HCA 87,06 SNA 125.21 £CC .22488 INC 3.39J9 Vl ]0.256

RP 107.58 LAP 3.39 LOP 162.75 VP 37.514 GAP o10.20 AZP 89.85 TAL 210.78 TAP 297.84 RCA 97.06 APO 153.37 V2 55.224

RC 51.018 GL J7,97 GP -.22 ?AL 134,48 ZAP |4.08 ET$ 359.83 74_ 147,95 [T[ 340,64 7AC 64.22 ETC J65.02 CLP -14.01

PLAN[TOC[NTRIC CONIC

C3 26.720 VHL 5.169 OLA -2.88 RAL 296.80 RAO 6568.1 V[L 12.169 PTH 2.18 VHP 6.979 0PA -15,18 RAP 332.04 ECC 1.4397

LNCH AZNTH LNCH TJNE L-_ T;NE |NJ LAT ;NJ LONG |NJ RT A$C |NJ ATNTH INJ TZM[ PO CST TIN INJ 2 L4T INJ 2 LONG

_N3.OO 2 24 14 2i95.58 -19.10 40.28 162.16 111.31 3 0 50 1595.6 -16.O4 52.95

90,00 13 39 31 3016,31 23.J0 220.81 163.76 73.J5 15 5 9 4418,3 20.57 213.05

100.00 3 44 14 1937._ -_.22 20.8_ 161.68 112.49 4 16 52 1337.5 -17.00 13.52

JO0.O0 15 2 12 4751.60 24,25 200.80 163.37 11,96 16 21 24 4151.6 21,56 193.04

1J0.O0 4 49 24 1733.54 -23,22 3.90 160.23 115.82 5 18 17 1133.5 -19.56 3_6.67

110,00 18 13 32 4528.35 27.34 182,_2 162,JA 68.64 17 29 0 3928.4 24.19 174.87

01FFERENT]AL CC_RECT_ONS NZ0oCOUR$£ EXECUTION ACCURACY ORS|T 0ETERN|N4 TION ACCURACY

TOE -.22_? TRA °.3405 TC3 .4877 8AU ,18|8 SGT 676.7 SGR 398.8 SG3 145.2 ST 272.0 SR 365.Z SS 325.5

RO_ -.3191RRA .0533 RC3 °,|45_ FAU ,04£16 RRT -.0296 RRF .0260 RTf -.6675 CRT .8852 CRS .9800 CST .7943

rOE .4729 FRA -.3_76 r(3-1.4957 88P 1863 SG8 785.5 R23 ,004_ R13 .6676 LSA 542.5 MSA 155.3 SSA Za.9

802 .3973 BRA .3446 BC3 .50_8 FSP -379 SGJ 6?6.8 SG2 398.6 1HA 178,47 ELl 443.3 EL2 104.2 ALF _.33

LAUNCH 0ATE DEC 8 J965 FLIGHT TIN[ 14.00 4RRJV4L 04TE r£8 EO 1966

NELZOCENTRIC CONIC

RL 14T,35 LAL ,00

eP 107,61 LAP 3.59

RC 52,701 GL J8.39

PLANETOCENTelC CONIC

C3 25,611 VNL 5.086

LNCH ATNTH LNCH TIME

90.00 2 17 28

90.00 J3 35 J5

100.00 3 57 33

100.00 J4 57 5J

110.00 4 42 53

110.00 16 9 0

01FF6RENT|AL CORRECTIONS

TOE -.2224 Tea -,3215 TC3 .5|71BAU .1862

R0E -.5220 RR4 .0483 RC3 -,1499 FAU .05134

FOE ,5559 FR4 -.4425 FC3-1,7179 BSP 1937

BOE .3915 BR4 ,3251 8C5 .5384 FSP -442

01STANCE 200.680

LOL 75.10 VL 27.379 GAL -8.10 AZL 86,61HC4 90.30 SMA 126,19 [CO .2J777 INC 3,3942 VI 30,Z36

LOP 165.99 VP 57.615 GAP -9,34 ATP 90.02 TAL 212.21 T4P 502.51 RCA 98.71 APO 153.66 v2 35,216

GP -,25 ?AL 155.59 ZAP 18,9fl ET$ 359.75 74E 147.89 ETE 541.06 ZAC 64.382TC 163.09 CLP -16.95

0LA -2,71RAL 295,42 RA0 6568.0 VEk 12.135 PTH 2,17 VHP 8.521 OF4 -15.07 RAP 552,40 ECC 1,4258

L-[ TIME INJ LAT ZNJ LONG INJ AT ASC INJ AZMTH ZNJ TIN[ PO (ST TIN INJ 2 L4T ]NJ Z LONG

2J92.82 -19.03 40,11 160.21 111.37 2 54 1 J592.8 -15,96 32.78

5005,0? 22,83 219.93 161,76 72.78 14 58 40 4405.1 20.26 2J2.20

1934,50 -20.15 20.64 159,80 112.56 4 9 47 1334.5 -16.91 15,34

4738.62 23,97 199.94 ]6|._6 71.59 16 16 50 4138.6 21.25 192.21

1729.95 -23.12 3.67 tfi8.36 115.91 5 11 43 1130.0 -19.44 356.46

4515,94 27.03 18i.79 160.IZ 68.24 17 24 16 3915.9 23.84 174.O9

MJ0-COURS[ EXECUTION ACCURACY 0281T 0[TERNXNAT_ON ACCURACY

SG/ 686,2 SGR 397.2 SG3 165.4 ST 273,5 SR 365.1 SS 350.4

RRT °.0335 RRF .02t9 RTF -.6768 CRT .8961CR$ .9756 CST .7946

SGB 792.9 R23 .0062 R13 .6768 LSA 556.6 NSA 138.0 SS4 25.4

SG/ 686.4 $G2 396.9 THA 178,33 [LJ 443.6 EL2 99,4 4Lr 53.aa

LAUNCH OATE 0EC 8 1965 FL|GHT TINE 76.00 ARRIVAL 04TE FEB 22 1966

HELIOCENTRIC CONIC

RL 147.55 LAL .00

RP 107.63 LAP 3.39

RC $4.462 GL 18.76

PLANETOCENTRIC CONIC

C3 25.168 VHL 5.017.

LNCH ATNTH LNCH TIM_

90.00 2 11 17

90.00 13 31 19

lO0.O0 3 31 26

lO0,O0 14 53 51

110.00 4 36 56

110.00 16 4 50

01_rERENTIAL CORRECTIONS

TOE -.2225 TRA -,3063 TC3 .5376 BAU .1882

RDE -.3150 RRA .0439 RC3 -.1_38 FAU .057J9

FOE .605J FR4 -,5384 FC3-1.9673 BSP 1954

BO£ .3856 BRA .3094 8C3 .5592 rSP -512

OI$TANCE 207.457

LOL 75.70 VL 27.511 GAL -_,08 AZL 86.60 HCA 93.54 $HA J27,06 £CC .21160 ZNC 3.3965 VI 30.236

LOP 169.24 VP 37.704 G4P -8.51 AZP 90._1 TAL 213.57 TAP _O7.11 RC4 1OO,17 APO 153.95 v2 35.208

GP -._5 ?AL 136.61 ZAP 19.97 ETS 359.69 ZA£ 148.13 [T[ 341.34 ?AC 64.80 ETC 163.12 CLP -J9.97

0L4 -2.56 R_L 294.15 RAO 65_.0 VEL 12.106 PTH 2.J? VHP 6.093 0PA -15.01 RAP 332.62 ECC 1.4142

L-I TIME _NJ LAT |NJ LONG INJ RT AS( _NJ AZNTH _NJ T/M( PO CST TZN _NJ 2 LAT INJ 2 LONG

2190,71 -18.98 39._B 158.56 111.41 2 47 48 1590.7 -15.9J 32.65

4993.58 22,60 219,17 15g,96 72.47 J4 54 33 4393,6 19.99 211,47

J932.17 -20.08 20,49 138.11 112.62 4 3 38 133_.2 -16,83 13.19

472?.36 23.73 199,19 159,56 71.27 16 12 38 4121.4 20,95 19J.50

1727.11 -23.03 3.50 156.68 1J3.99 5 5 43 1J27.1 -19.35 356.29

4505,tB 26.76 181.08 158,3] 67.89 17 19 55 3905.2 23.52 113.4!

MIO-COUR$_ _X_CUT_ON ACCURACY (_RS[T O_T[RM|NATION ACCURACY

SGT 691.5 SGR 394,6 $G3 188.4 ST 275,4 SR 360,1 55 377,9

RRT -.0344 RRF .0292 RTF -.6798 CRT .9050 CRS ,g716 CaT '.1950

SG8 796.2 R23 .0055 413 ,6798 LSA 572.4 N$A J41,T 554 25.5

$G1 691.7 SG2 394,3 THA 178.33 ELI 443.2 EL2 95.2 ALF 53,54
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL. 2. 1965-66

LAUNCH 0ATE 0EC 8 1965 FLIGHT T|ME 78.0D ARR]VAL DJTE rED 24 1966

HELIOCENTRIC CONIC

RL J47.3_ LAL ,OD
RP J07.66 LAP 3,38

RC 56.291 GL 19.D9

PLANETOCENTRIC CONIC

C3 24,584 VNL 4,958

LNCH 47MTH LNCH TIME

90.00 2 5 42

90.00 I3 27 46

100.00 3 25 55
IO0.O0 I4 50 J4

110.00 4 31 34

110.00 16 1 4

DLSTANCE 214.213

LOL 75.70 VL 27.627 GAL -8.07 AZL 86.60 HCA 98.?7 SMk 127.84 ECC .20626 INC 3.39B8 Vl 30.236

LOP 17Z.48 VP 37.781 GAP "?.?g AZP _)O.40 TAL 2J4.84 TAP 311.6I RCA 101.47 4PO 154.21 v2 35.200

GP -.27 7AL 137.51 ZAP 23.15 ETS 359.63 ZAE 148.66 [T[ 341.{8 ZAC 64.85 ETC 163.12 CLP -Z3,15

0LA -Z.43 RAL Z93.00 RAD 6568.0 VEL IZ.OBI PTN 2.16 VHP 5.694 OPA -I5.01 RAP 33Z.68 ECC 1.4046

L-] T|NE IN| LAT IN| LONG IN| RT ASC IN| AZMTH |NJ TIME PO CST TIM ZNJ Z LAT |NJ 2 LONG

2189.J7 -J8.94 39.88 J57.08 11|.45 2 42 JJ 1389.2 -J5.86 32.56

4983.35 Z2.39 218.5J 158.37 72.20 J4 50 49 4383.5 19.73 210.83

1930.42 -20.04 20.38 156.6I 1|2.66 3 58 5 J330.4 -16.80 13.09

4T|?.fi3 23.51 |98.54 |57,96 TO.g9 |6 8 52 41|?.5 20.?0 Ig0,87

1724.90 "22.97 3,36 155.19 |16.04 5 0 19 ll24.9 -19.28 356.12

4495.82 26.52 180.46 |56.71 67.99 I7 16 0 3895.8 23.23 172.82

OR6|T DETERN|NATION ACCURACY

ST 275_S SR 356.| SS 407.2

CRT .9|13 ORS .9617 C$T .7936
LSA 588.7 NSA 146.0 SSA 25.4

ELI 440.8 EL2 91.? ALF 52.95

DIFFERENTIAL CCQRECT[ONS

TOE -.2210 TRA -.2936 TC3- .5503 BAU ,188|

ROE --3079 RRA .0399 RE3 -.1568 FAU .06384
FOE -6870 FRA -.6476 FC3-2.2483 BSP 1953

BDE .3790 BRA .2963 8C3 .3722 FSP -592

M|0-COURSE EXECUTION ACCURACY

SGT 691.6 SGR 39|.0 SG3 214.S

RRT -.0357 RRF .0305 RTF -.6786
SGB 794.3 R23 .0050 RI3 .6786

$GJ 691,8 SGZ 390.6 THA 178,30

LAUNCH DATE DEC 8 J965 FLIGHT TIME 80.00 ARRIVAL DATE FEB 26 1966

HELIOCENTRIC CONIC

RL 147.35 LAL .OO
RP IO7.69 LAP 3,35

RC 58.184 6L I9,38

PLANE TOCENTRIC CONIC

C3 Z4.093 VHL 4,908

LNCH A_NTH LNCH T_NE

90.00 2 0 4I

90.00 13 24 38

I00.00 3 20 57
100.00 14 47 2

]JO.OO 4 26 45

I10.OO I5 5? 44

DISTANCE 220.944

LOL 75.70 VL 27.728 GAL -8.06 A?L 86,60 HCA 100.01 SMA.128.54 ECC .20166 INC 3.4011 VJ 30.236

LOP I75.72 VP 37.847 GAP -6.97 AZP 90.59 TAL 216.00 TAP 316.01 RCA 102.62 APO 154.46 V2 35.191

GP -._9 ZAL 138.31 ZAP 26.52 £?s 359.38 ?AE |49.49 ETE 34|.45 _A( 64.73 ET( |63.08 (LP -26.52

OLA -2.30 RAL 291.98 RA0 6568.0 VEL J2.061 PTH 2,16 VHP 5.322 0PA -IS.0B RAP 332.56
L-I rIHE _NJ LAT fNJ LONG IN| RT ASC IN| AZMTH IN| T_M[ PO C$T T_N IN| Z LAT

2188.14 -1B.92 39.8| |55.76 |1|.47 2 37 9 1S88.1 -15.84

4974.69 22.Z1 217.93 I56.96 71.96 J4 47 32 4374,7 19.53
t929.20 *20.0| 20.30 J55,29 JJ2.69 3 53 7 1329.2 -I6.76

4708.86 23.32 |97.97 J56.56 70,75 16 _ 31 4108.9 20.48

1723.26 -22.92 3._6 |53.87 1|6.09 4 35 28 1123.3 -19.22

4487.57 26.30 I79.9| 155.30 67.34 17 12 32 3867.6 23.00

DIFFERENTIAL CORRECTI(_j$
T0E -.2177 TAX -.2843 TC3 .5539 BAU .1836

ROE -.3006 RRA .0364 RC3 -.1590 FAU .07139

FOE .7809 FRA -.7707 FC3-2.5651BSP J925

BOE ,37JZ BRA .2867 BC3 ,57f3 FSP _685

N|O*COURSE EXECUTION ACCURACY

SGT 686.0 8GR 386.4 SG3 244.|

RRT -.037! RRF .0321RTF -.6717
SGB 787.3 R23 .0043 R13 .6717
SGJ 686.2 SG2 386.0 THA J78.23

ECC 1.3965

IN| 2 LONG
32.49

210.27

13.02

190.32

356.07

J72.3J

ORBIT DETERMINATION ACCURACv

ST 273,5 se 331.J SS 438.5

CRT .9J46 CRS ,9643 CST .T898

LSA 605.8 MSA 150.? S$A 23.1

EL| 436.| EL2 89.0 ALF 52.72

LAUNCH DATE 0[( 8 1965 FLIGMT TIME 82.00 ARRIVAL DATE FEB 28 J96S

HELIOCENTRIC CONIC

RL I47o35 _AL .00

RP IOT.TZ LAP 3.31

RC 60.133 GL |9.64

PLANETOCENTRIC CONIC

C3 23.67? VHL 4.866

LNCH AZNTN LNCN TIME

90.00 I 56 14

90.00 13 Zl 56

I00.00 3 I6 33

100.00 I4 a4 IT

110.O0 4 22 28

110.00 15 54 32

DIFFERENTIAL CORRECTIONS

TOE -.2105 TRA -.2778 TO3 .5494 8AU .18|2
ROE -.2930 RRA .0332 RC3 -.1606 rAU .07997

FOE .8853 FRA -.9108 FC3-2.9243 BSP 1900

BOE .3608 BRA .2798 BC3 .5724 FSP -794

0|STANCE 227.649

LOL 75.70 VL 27.816 GAL -8.05 AZL 86.60 HCA 103.25 SM4 |29.J5 ECC ,J_77I INC 3.4034 VI 30.236

LOP 178.96 VP 37.902 GAP -6.26 AZP 90.78 TAL 217.05 TAP 320.30 RCA 103.62 APO 154.68 v2 35.161

GP -.32 ZAL J39.00 ZAP _0.I0 [TS 339.52 ZAE 150.64 ETE 341.23 ?AC 64.41 ETC 163.01 CLP -30.ID

OLA "Z,I8 RAL 291,09 RAD 6568.0 VEL |2,044 PTH 2.J5 VHP 4.97? OPA *J5,22 RAP .332,23 ECC 1,3897

L-I TIME |NJ LAT |NJ LONG IN| RT A$C IN| A?MTN |NJ T]ME PO C$T TIM |NJ 2 LAT IN| 2 LONG

218T.53 -18;90 39,78 154,60 IJ].48 2 32 4J J$87.5 -15.82 32.46

4966.74 22.04 217.40 J55.73 7J.75 14 44 43 4366.7 I9,34 205.??

1928.43 -J9,99 20.26 J54.J3 liE.?0 3 48 42 I328.4 -16.74 J2.97

470J.09 23.14 197.46 155.32 ?0.53 16 2 38 4101.1 20.28 189.83

1722.09 -22.BB 3.18 152.72 1J6.12 4 51 J0 1|22.| -19.18 356,00

4480.I9 26.JJ 179.43 J54.06 67.J| J7 9 32 3880.2 22.78 J?J.S_

MID-COURSE EXECUTTON ACCURACY ORBIT DETERMINATION ACCURACY
SGT 674.1 SGR 380,8 8G3 217,8 ST 267,| SR 345,2 $S 470,6

RRT -.0422 RRF .035_ R?F -,6591 (RT ,9|4! CR$ .9609 CST .7803

SGB 774.3 R23 .0056 R13 ,6591 LSA 622.3 M$A JflS,4 $SA 24.$

5G1 674,4 SGZ 380.3 THA 178.00 ELI 4_?.? EL2 87.4 ALF 52.92

LAUNCN DATE DEC $ 1965 FLIGHT TIMe 84.00 ARRIVAL DATE MAR 2 1966

HELIOCENTRIC CC_IC

RL 147.35 LAL .00
RP 107.75 LAP 3.27

RC 62.133 GL 19,86
PLANETOCENTRIC CONIC

c3 23,3J7 VHL 4,829

LNCH A?MTH LNCH TIME
90.00 I 52 18

90.00 J3 J9 42

100.00 3 12 41

100.00 14 42 O

liD.00 A J8 43
110.00 15 32 Z?

DIFFERENTIAL CORRECTIONS

rOE -.2020 rRA -.Z775 TC3 .5_1(36 BAU .|729
RDE -.2550 RRA .0305 RC3 -.1615 FAU .08944

FOE 1.0054 FRA-I.0635 FC3-3.3209 B$P 1802

BDE .3493 BRA .2792 8C3 .5546 FSP "9|2

OI$TANCE 234.326

LOt, 75.70 VL 27.892 GAL -8.04 ATL 86.59 MCA 106.48 SMA 129,68 ECC .19431 INC 3.4058 v! 30.236

LOP 187.20 VP 37.948 GAP -5.57 AZP 90.97 TAL 217.98 TAP 3_4.4_ RCA 104.48 APO 154.88 V2 35.17J
GP -.34 ?AL 139.58 ZAP 33.89 ET$ 359.45 ZAE J52.J0 ETE 340.77 ZAC 63.88 ETC 162.88 CLP "33.89

DLA -2,07 RAL 290,3J RA0 6567.9 VEL J2,029 PTH 2,J5 VHP 4,660 DPA -J5.43 RAP 33J,69 ECC 1.3537

L-| TIME IN| LAT |NJ LONG |NJ RT ASC IN| A?NTH IN| TII4E PO C$T T|M IN| 2 LAT IN| 2 LONG
2187.36 -J8.90 39,7? |83.60 JJ|,49 2 28 45 1587.4 -15.81 32.45

4939.44 2J,88 ZJ6.93 J54.68 7J.56 J4 42 22 4339,4 19.J6 2D�.3J

1_28.07 -|9.98 20,23 153,|4 $12,71 3 44 49 1328.1 -16.73 12.95
4693.97 22.98 |96.99 J_4.25 70,34 |6 0 |4 4094.0 20,09 189.39

1721.33 -22,86 3.|4 |5/.?3 |16.|4 4 4? 24 ||21.3 -|#.16 355.95

44?3.46 25,93 J78,98 152,99 66.g0 17 7 l 38?3,5 22,38 J7/,43

MI0-COURSE EXECUT|ON JCCURACY ORBIT 0ETERNINATION ACCURACY

SGT 654,? SGR 374.1 SG_ 315,| ST 259,? SR 338,3 S$ 503.J

RRT -.0442 RRF .0374 RTF -.6337 CRT .9092 CR$ .9584 CST .?666

5GB 754.D R23 .0041 RI3 .633B LSA 641.1 MSA 160.3 $SA 24.3

SGJ 655.0 $G2 373.6 THA |7?.86 EL1 4|?.4 EL2 87.6 ALF 33,20
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES t VOL 2. 1965-66

LAUNCH DATE DEC 8 1965

HELIOCENTRIC CCNIC

RL |47.35 LAL o00

RP JDT.?B LAP 3.21

R( 64.|80 {L Z0.0?

PLAN[TO([NTRIC CONIC

¢3 23.000 VHL 4.796

LNCH ATNTN LNCH TIME

90.00 ! 46 51

90.00 13 17 57

I00,00 3 9 J8

100,00 14 40 J2

II0.O0 4 15 27

I|0.00 15 50 32

FL|GHT TIME 86.00 ARRIVAL 0ATE NAR 4 |962

01ST4NCE 240.974

LOL 75.70 VL 2T.956 GAL -8.OZ AZL 86.59 HCA 109.71 SMA |30,13 ECC .19139 INC 3.4083 Vl 30.236

LOP 185.44 VP 57.985 GAP -4.91 AZP 91.15 TAL 218.78 TAP 328.49 RCA 105.23 APO |55.04 V2 35.160

GP -.37 Z4L 140.06 ZAP 37.92 ET$ 389,38 ZAE 153.89 ETE 340,0J ZAC 63,12 ETC 162.7| CLP -37.9Z

0LA -1.95 RAL 289.66 RAD 6567.9 VEL 12.0|6 PTH 2.14 VMP 4.370 DPA -15.72 RAP 330.92 [CC J.3785

L-| TIME INJ LAT INJ LONG INJ RT A$C TNJ AZMTH INJ TIME PO CST TIM INJ 2 L4T INJ 2 LONG

2J87.54 -18.90 ]9.78 152.75 111.48 2 25 19 1587.5 -15.82 32.46

4952.59 2J.73 216.48 153.75 71.39 14 40 29 4352.6 18.99 208.88

1928,08 -19.98 20.23 152.29 112.71 3 AJ 26 1328.1 -16.T3 1Z.95

4687.29 22.83 196.55 153,34 70.16 15 58 19 4087.3 19.92 188.97

1720.98 -22.95 3.11 J50.89 116.14 4 44 B J121.0 -19.15 355.93

4467.15 25.76 176.57 152.06 66.71 17 4 59 3867.2 22.39 171.04

D/FF£RENTIAL CC_RECTION$

TOE -.J898 TRA -.2829 TC3 .4987 BAU .1612

ROE -.2765 RRA .0282 RC3 o.1617 FAU .09992

rOE 1.1391 FRA-I.2$04 F(3'3.76iI BSP 1663

BOE .3354 BRA .2843 BE3 .5242 FSP -1045

MI0-COURSE EXECUTION ACCURACY ORBIT _ETERNINAT|ON ACCURACY

SGT 628.2 SGR 366,5 5G3 356.6 ST 248.9 $R 330,5 55 541.7

RRT -,0464 RRF ,0_99 RTF -.5928 CRT .8975 CRS .9564 CST .7434

SGB 727,2 RZ3 ,0017 R13 .5929 LSA 660.9 MSA 165.2 SSA 2].8

SGI 628.5 $G2 365.9 THA 177.65 ELI 403.9 EL2 89.8 ALF 53.88

LAUNCH DATE DEC 8 1965 FLIGHT TIME 88.00 ARRIVAL DATE MAR 6 1966

HELIOCENTRIC CONIC

RL 147.35 LAL .00

RP 107.81 LAP 3,14

RC 66.268 GL 20.26

PLANETO(ENTRIC CONIC

C3 22.7J5 VHL 4.766

LNCH AZNTH LNCH TIM_

90.00 I 45 52

90.00 13 16 40

100.00 3 6 22

I00.00 14 38 52

110.OO 4 IZ 39

110.OO 15 49 4

DISTANCE 247.591

LOL 75.70 VL 28.009 GAL -B.00 AZL 86.59 HCA 112.94 SMA 130.52 ECC .18889 INC 3.4109 V! 30.236

LOP 188.67 VP 38.014 GAP -4.29 AZP 91.33 TAL 219.45 TAP 352.39 REX J05.86 APO 155.17 v2 35.J49

GP -.4J 7AL J40,44 ZAP 42.20 ET$ 359.29 ZAE 156.00 ETE 338.85 ZAC 62.12 ETC 16Z,47 CLP -42.20

DLA -1.94 RAL 289.13 RAD 6567.9 VEL 1_.004 PTH 2.|4 YHP 4.|09 DPA -16.10 RAP 329.90 ECC 1.3718

L-I TIME INJ LAT INJ LCNG INJ RT A$C INJ AZNTH INJ TIME PO CST TIM INJ 2 L&TINJ 2 LONG

2188.06 -18.92 39.6J 152.04 Ill.iT 2 Z2 21 /588.J -15.83 32.49

4945,99 21.59 216.05 152.97 71.22 14 39 6 4346.0 J8.83 208.46

1928.43 -19.99 20.26 151.58 112.70 3 38 30 1328.4 -16.74 12.97

4680.86 22.68 196,1A 152,56 69,99 15 56 53 4080.9 19.75 188.5T

J720.94 -22.85 3.|1 150,|B 116.J5 4 41 20 1120.9 -19.I5 355.93

4461.I1 25.60 I78.18 151.28 66,53 I7 3 25 3861.1 Z2.20 170.67

ORBIT DETERMINATION ACCURACY

ST 233.0 SR ]21.7 $5 577.8

CRT .8745 CRS .9544 CST ,7038

L54 680.0 MSA 169,5 SSA Z3.3

ELI 385.9 ELI 94.Z ALF 55,Z9

DIFFERENTIAL CORRECTIC_dS

TDE -.1724 TRA -.2932 TC3 .4542 BAU .J464

ROE -.2675 RRA .0264 RC3 -.1614 FAU .11148

FOE 1.282I FRA-I.4J$_ FC3-A.E4BB BSP 1508

BOE .]ISZ BRA .2944 BE3 .4870 rsP -1199

MID-COURSE EXECUTION ACCURACY

SOT 595.6 SGR 357,9 8G3 402.2

RRT -.0523 RRF .044] RTF -,53|4

SGB 694.9 R23 -.0007 R13 .5316

SGJ 596.1 $G2 35T.1 THA 177.|9

LXUNCN D4T[ DEC 6 1965 FLIGNT TIME 90.00 ARRIV4L O4T[ MJR B |966

HELIOC[NTR|C CONIC

RL J47.35 L4L .00

RP 107.85 LAP 3.05

RC 68.394 GL 20.43

PLAN[TOCENTRIC CONIC

C3 22.450 VHL 4.138

LNCH ATMTN LNCH TIME

90.00 I 43 19

90.00 13 15 52

100.00 3 3 51

100,00 J4 38 J

110.00 4 I0 16

110.00 15 A8 6

DIFFERENTIAL CORRECTIONS

TOE -.1519 TRA -.3121 TC3 .5910 BAU ,126b

RDE -.2579 RRA .0249 RC3 -,1603 FAU .1236_

FOE 1.4405 FRA-I,6010 FC3-4,7670 BSP 1263

8OE .2995 BRA .3J3I BC3 .4226 FSP -1357

DISTAN_E 254.178

kOU 75.70 VL 28.053 GAL -7.97 AZL B6._9 NCA 116.1£ SNA 130._3 ECC .18£74 INC 3._137 vJ 30,236

LOP J91,90 VP 59.036 GAP -_,£9 ATP 91.51 TAL 219.99"TAP 556.16 RCA 106.40 4PO |55.26 V2 35.13B

GP -.44 ZAL 140.72 _AP 46.?3 Et$ 559.18 ZAE 158.42 ETE 53T.12 ZAC 60,$8 EtC |62.17 CLP -46.73

DLA -1.72 R&L 298,71 RAD 6567.9 VEL 11.993 PTH 2.14 VHP 3o873 DPA -J6.56 RAP 328,63 ECC 1.3693

L-i TIME INJ LAT INJ LONG INJ RT A$C [NJ AZMTH JNJ TIME P0 CST TIM INJ Z LATINJ 2 LONG

2188.9! -18.94 39.66 151.45 111.45 2 19 48 1598.9 o15.86 32.54

4939.46 21.45 215,62 |52,32 71.05 14 38 12 4339.5 18.66 209.05

J929,10 °20.00 20.30 150.99 112.69 3 36 0 1329.1 -16.76 13.01

4674.5| 22.53 J95.72 151,90 69.82 15 55 55 4074.5 19.58 188.17

1721,21 -22,86 3.13 149.60 116.14 4 38 57 1121.2 -19.16 355.95

4455,16 25,44 171.79 150.62 66.35 17 2 21 3655,2 22.02 110.30

MI0-COURSE EXECUTION ACCURACY ORBIT 0ETERM/NATION ACCURACY

SGT 560.0 SGR 348.Z $G3 450.5 St 216.1 SR 312.0 S$ 616.O

RRT -.0532 RI_" ,0465 RTF -.4324 CRT .9337 CRS .9536 CST ,6426

SG8 659.4 R23 -.0091 R13 .4329 LSA 702.1 MSA 173.7 SSA 2Z.6

SG| 5_,5 $G2 347,4 THA 176.92 ELI 365.7 EL2 101.8 ALF 57.13

LAUNCH DATE DEC 8 1969 FLIGHT TIME 92.00 ARRIVAL DATE MAR JO 1966

HELIOCENTRIC CONIC

RL 147.35 LAL .00

RP 107.89 LAP 2,98

RC 70.553 GL 20.60

PLANI[TOC£NTRIC CONIC

C$ 22.200 VHL 4.712

LNCH ATNTM LNCH TIME

90,00 I 41 8

90.00 13 15 33

100.00 $ J 44

I00.00 14 37 38

110.00 4 8 IT

110.00 15 47 _

OIFFERENTIAL CORRECTIONS

TOE -.1Z64 TRA -.3383 TC3 .3104 BAU .1034

ROE -.2478 RRA .0240 RC3 -.1584 rAu .J3625

FOE 1.6066 FRA-I.79J9 FC3-5.3J33 BSP 958

BOE .ZT�Z eRA .3392 Be3 .3485 rsP -1523

0ISTANCE 260.733

LOt. 7_.TO VL 28.088 GAL -7,94 AZL B6._B HCA II9,39 5HA 13J.09-ECC .J8489 INC 3.4166 Vl ]0.2]6

LOP 195.J3 VP 38.051 GAP -3,12 ATP 91.68 TAL 220.40 TAP 339.79 RCA 106.85 APO 155.32 vz 35.JZ6

GP -.48 7AL 140.90 ZAP 51.5| ITS 359.07 ZAE 161.I2 ETE 334,52 ZA( 99.40 ETC 161.80 {LP -51.51

DLA -1,59 RAL 288.39 RAO 6567.9 VEL 11.982 PTH 2.14 VMP 3.666 OPA -17.09 RAP 3_7.10 ECC 1.3654

L-I TIN_ INJ LAT _NJ LONG _NJ RT A$C INJ AZMTH _NJ TIME PO CST T/N IMJ 2 LATINJ 2 LONG

2190.09 -18.9T 39.94 150.98 Ill,43 2 17 38 1590.1 -15.89 ]2.61

4932._ 21,30 2|_.19 1_1.78 ?0.89 J4 37 46 4332.9 18.50 207.64

1930.09 -Z0.03 20.36 150.53 J12._6 3 33 5A J330.! -16.T9 13,O7

466_.08 22.38 |95,3! 151,36 69.65 15 55 26 4068.J 19.4J 187.77

J7_1,78 -22,87 3.16 |49.14 lJ6.|_ 4 36 59 |121.8 -19.J7 ]55.98

4449.15 25.27 ITT,40 |_0,08 66.JB JT J 4A 3849.2 2J.83 169.94

NI0oCOURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 527.8 SGR 337.6 $G3 _01.J ST J97.4 SR 3OJ.5 59 654.3

RRT -.0_2_ RRF .048_ RTF -.2835 CRT .T597 CR$ .9534 CST .54|9

S_ 626,5 R23 °.0254 RJ3 .2846 LSA 725.3 MSA 177.4 5SA 21-9

S¢I 5_B.3 SG2 336.B THA J76.76 ELI 342.2 EL2 J13.1 ALF 59.94

1694



JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL 2, 1965-66)

LAUNCH CAT[ 0[C B |965 FLI.GNT TIME 94,O0 ARRIVAL 0ATE NAR |Z |966

HELIOC[NTRZC CONIC

RL 147.35 LAL ,00 LOL 75,70 VL Z8,|15 GAL

Rp |D7,92 L4P Z.88 LOP |98.35 VP 38.059 GAP

RE 72.74| GL 20,76 GP -.5Z ZAL J40.99 TAP

PLANETOCENTR[C CONIC

C3 ZJ,957 VHL 4.686

LNEH AZNTH LNCH T|M[

90.00 I 39 ]8

90.00 13 ]5 43

;00.00 Z 59 58

IOD.O0 14 37 44

liD.DO 4 6 39

liD.DO ]5 47 32

DIFFERENTIAL CCRREETIONS

TOE -.0947 TRA -.37]3 TC3 .2136 BAU .0776

ROE -.Z373 RRA .0235 RC3 -.1557 FAU .]49Z7

F0E 1.77Ol FRA-1.9851 FC3-5.8655 BSP 616

BOE .2555 ERA ,3720 BC3 .2643 FSP -1705

DISTANCE 267,257

-7.90 4ZL 86,58 HCA 12Z.6J SN4 ]5J.28 [CC .183Z9 ]NC 3.4J97 vl 30.Z36

-Z.57 AZP 9|.84 TAL 220.69 TAP 343.50 RCA |07.2Z APO ]55.34 VZ 35.|14

56.53 ETS 559.93 ZAE ]64.04 [T[ 330.5| ZAC 57.70 ETC 161.34 CLP -56.53

DLA -1.46 RAL 288,J8 RA0 6567.9 VEL ]J.972 PTH 2.J5 VHP 3.487 OPA -17.66 RAP 325.32 ECC 1.3614

L-I TEN[ ]NJ LAT ]NJ LONG |NJ RT ASC |NJ AZNTH |NJ TIME PO CST TIN ]NJ Z LAT INJ Z LONG

2191.59 -19.00 40.03 150.63 ]1].40 Z 15 50 ]59J.6 -J5.93 32.70

4926.03 21.15 214.75 151.35 70.72 14 37 49 4326,O 16.32 207.21

193J.AB -20.06 20.44 J50.J7 1]2.64 3 32 9 J331,4 -J6.8Z J3.15

4661.46 22.22 194.88 |50.93 69.47 15 55 25 406].5 19.25 187.36

J722.63 -22.90 3.22 |48.79 ]16.10 4 35 22 ]122.6 ol9.20 356.03

4442.99 25.]0 ]77.00 |49.64 66.00 17 ] 35 3843.0 2J.64 |69.56

NI0-CC_URSE EXECUT|ON ACCURACY ORBIT 3ETERN|NAT|ON 4CEUR4CY

SGT 509.6 SGR 326.| SG3 553.2 ST J78.9 5R 290.3 $5 689,7

RRT -.0520 RRF .05]3 RTF -.0772 CRT .6239 CR5 .953J CST .3722

SGB 605.0 R23 -.0445 R]3 .0789 LSA 747.7 MSA X80.3 $SA 21.3

5GJ 5lO.J SG2 325.3 THA J76.78 ELJ 3J5.9 ELZ 128.5 ALF 64.44

LAUNCH DATE 0£C 8 J965 FLIGHT TIME 96.00 ARRIVAL 0ATE MAR 14 X966

HELIOCENTRIC CONIC 0|STANCE 273.749

RL 147.35 LAL .OO LOL 75.70 VL 28.134 GAL -7.86 AZL 86,58 HCA I25.83 SMA

RP 107.98 LAP 2.77 LOP 20J.58 VP 38.062 GAP -2.04 AZP 92,01 TAL 220.85 TAP

RC 74.954 GL ZO.9Z GP -.57 ZAL |41.00 ZAP 6|.75 ET5 358.78 ?k[ 167.08 IT[

PLANE TOCENTRIC CONIC

C3 2].717 VHL 4.660 OLA

LNCN AZMTH LNCH TIME L-T Tl_q[ ]NJ LAT |NJ LE_NG INJ RT ASC INJ ATMTH INJ TIME

90.OO _ ! 37 47 2193.42 -19,05 40.15 150.37 11J.36 Z J4 20

90.00 13 ]6 El 49|8.87 20.98 214.29 J51.02 70.54 14 38 I9

I00.00 2 58 3l J933.00 -20.l! 20.54 149.91 J|2.60 3 30 44

JO0.O0 14 38 I8 4654.52 22.05 194.43 |50.60 69.29 |5 55 52

J10.00 4 5 Zl J723.76 -22.93 3.29 148.54 |16.07 4 34 5

JlO.OO I5 47 57 4436.52 24.92 176.59 |49.30 65.8/ J7 I 53

DZFFERENTIAL CORRECTIONS MI0-COIJRS[ EXECUTION ACCURACY

TOE ".O569 TRA -.d|30 TC3 .0960 BAU .0522 5GT 5ZO.B 5GR 313.6 5G3 603.5

ROE -.2263 RRA .O236 RE3 -.1519 FAU .J6|63 RRT -,0443 RRF .0506 RTF .|759

rOE 1.9361 FRA-Z.1598 FC3-6.4434 BSP 187 $G8 607,9 R23 -.0629 RI3 -.J743

BDE .2339 BRA .4137 BC3 .1797 FSP -J872 5GJ 52].] $G2 3J3.J THA 177.6I

]31.42 ECC .J8192 INC 3.4229 v] 30.236

346.68 RCA ]07.5] APO J55.33 v2 35.10!

324.06 7AC 55,BJ'ETC J60.79 CLP -6J.75

-|.3J RAL 298.07 RAO 6567.9 VEL JJ.962 PTH 2.|3 VHP 3.335 OPA -I9.32 RAP 323.33 £CC 1.3574

PO CST TIN INJ 2 LAT INJ 2 LONG

J593,4 -15,98 31,82

4318,9 JB,]4 206,77

1333.0 -]6.87 J3.24

4054.5 19.04 186.93

JI23.8 -J9,24 356,10

3836.5 21.44 169.17

ORBIT DETERMINATION ACCURACY

ST J69.7 5R 278.5 SS 725.2

CRT .4002 CRS .954l CST .IZ09

LSA 773.3 NSA ]62.9 SSA 20.5

ELI 289.7 EL2 148.6 ALF 71.27

LAUNCH DATE 0EC B J965 FL]GHT T]N£ 98,00 ARR|V4L D4TE N4R 16 1966

HELIOCENTRIC CON|C

RL 147,35 LAL ,O0 LOL 75,70 VL 29.]46 GAL

Rp IO8,OO LAP Z,66 LOP E04,80 VP 38,060 GAP

RC 77,|9| GL 21,08 GP -,62 _AL 140,92 ZAP

PL4NETOCENTR]C CONIC

C3 21.475 VNL 4.634

LNCN AZNTN LNCH TIME

9O.00 1 36 32

90.00 J3 17 26

I00.00 Z 57 2]

100.00 J4 39 19

IJO.OO 4 4 2l

liO.00 15 48 48

DIFFERENTIAL CCRRECTION5

TOE -,0172 TRA -,4611 TC3 -,0395 BAU ,0436

ROE -.Z|51 RRA .024_ RC3 -.1470 FAU .]733_

.FOE 2.0840 FRA-2.3200 FC3-6.9885 BSP 308

BOE .2158 ERA .4617 BC3 .1519 FSP -2043

0ISTANC[ 280.2]0

-7.80 4?L 86.57 NCA 129.05 SNA |31,5l ECC .18072 /NC 3.4265 VJ 30.236

-1.54 AZP 92.]6 TAL 220.89 TAP 549.94 RCA J07.75 APO J55.26 V2 35.069

67.]3 [TS 358.62 ?A£ ]70.02 [T[ 312.92 ?AC 53.76 ETC 160.15 CLF -$7.J3

0LA -l,16 RAL 288.06 RA0 6567.9 VEL 11.952 PTH 2.J3 VHP 3.21J OPA -J8.99 RAP 32].|6 ECC J.3534

L-] TIME IN] LAT rNJ LONG IN] RT ASC |NJ AZMTH IN] TJN[ PO C$T TIN IN] 2 LAT |NJ 2 LONG

Z195.6J -19.10 40.29 150.20 /11.3l 2 13 8 I595.6 -16.O4 32.93

49|].28 20.8] 213.80 ]50.77 70.35 14 39 18 4311.3 17.94 206.30

1934,95 -20.]6 20.67 149.75 ]12,55 3 29 36 ]335.0 -16.93 13.36

4647.17 21.86 193.95 ]50.35 69.|1 |5 56 46 4047.2 |8.84 J86,48

J725,19 -22.97 3.38 ]48.38 I|6.04 4 33 7 I]25.2 -J9.29 356.18

4429.70 24.73 J76.]5 J49.05 65.6l |7 2 38 3829.7 21.23 168,75

MI0-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 571.7 $GR 300.3 SG3 65J.3 ST |72.4 5R 266.I $s T55.6

RRT -.0377 RRF .0493 RTF .4204 CRT .0903 CRS .9549 CST -.J97]

5GB 645.8 R23 -.071_ RI3 -.4|94 L5A 798.1NSA 194.5 $$A 19.8

SG! 571.9 56_ 300.0 THA |76.44 ELl 266.9 EL2 171.2 ALF 84.30

LAUNCH DATE DEC 8 1965 FL|GHT TIME |00.00 ARRIVAL DATE MAR ]8 1966

0I$TANCE 286.6AJ

-7.74 AZL 66.57 HCA 132.26 SMA

-|.05 A?P 92.3I TAL 220.82 TAP

72.6| ETS 358.46 7A[ 172._8 ETE

131.56 ECC .17969 INC 3.4304 Vl 30.236

353.08 RE] J07.92 APO 155.20 v2 35.076

292.85 ?AC 5J,63 ETC |59.42 CLP -72,61

HELI(XENTRrC CONIC

RL J47.35 LAL .OO LOL 75.70 VL 28.J53 GAL

RP J08.04 LAP 2,54 LOP 208.0| VP 38,052 GAP

RC 79.446 GL 21.24 GP -.67 7AL |40.76 ZAP

PLANETC_ENTRIC CONIC

C3 21.228 VHL 4.607 DLA

LNCH ATMTH LNCH TIME L-I TIME IN] LAT IN] LONG |NJ RT ASC IN] AZMTH IN] TIME

90.00 I 35 33 2198.I7 -J9.|7 40.44 ]50.I3 ||l.25 2 ]2 |l

90.00 13 19 0 4903.J5 20.62 2|3.28 150.6] 70.16 14 40 43

I00.00 2 56 26 1937.Z6 -Z0.22 20.Bl 149.68 1|_.50 3 28 43

100.00 14 40 48 4639.30 2|.68 193.45 J50.|8 68.9J ]5 58 8

II0.OO 4 3 38 1726.92 -23.03 3.48 14B.3E 115.99 4 32 25

I10.00 15 50 6 4422.40 24.52 ]75.68 148.88 65,4] 17 3 48

DIFFERENTIAL CCRRECTIONS MI0-COURSE Eg_CUTZON ACCURACY

TDE .0280 TRA -.5164 TO3 -.J9|6 BAU .0675 $GT 667.0 SGR 286,0 563 692,7

ROE -.2035 RRA .0252 RC3 -.1406 FAU .19326 RRT -.03]7 RRF .0429 RTF .6J03

FDE Z.220] FRA-_.4A29 FC3-7.4737 BSP 863 SGB 725.7 R23 -.0666 R]3 -.6098

BOE ,2054 BRA ,5170 Be3 ,2377 FSP -2|84 5GJ 667,| SG2 285.8 THA J79,04

-,98 RAL 288.|3 RAO 6567,9 VEL |J.942 PTH Z.J3 VHP 3.|J4 DPA -Jg.67 RAP 3|8.87 £CC 1.3494

PC) C$T TIN IN] 2 LAT IN] 2 LONG

J598.2 -|8.11 33.10

4303,2 J7.73 205.79

J337,3 -J6.99 13.50

4039,3 |8.62 I63.99

J126,9 -19.34 356.28

3822.4 21.00 168,31

ORBIT OET[RNINATION ACCURACv

aT 195.9 SR 253.3 SS 784,1

CRT -,2]37 CR$ .9569 C57 -,4779

LSA 826.0 NSA 186.0 SSA 19.0

ELI 260.7 EL2 185.9 ALF 109.71

]695



JPL TM 33-99 EARTH--VENUS TRAJECTORIES _ VOL 2 1965-66 J

LAUNCM DATE DEC 8 1965

HELIOCENTRIC CONIC

RL 147.35 LAL ,00

RP lOB.D8 LAP Z.=1

RC 8].7|9 GL 21,4|

PLANETO(ENTRIC CONIC

C3 ZD.9T5 VNL 4,580

LNCH 4_NTN LNCN TIME

90.DO I 34 46

gO.DO 13 21 Z

I00,00 2 55 45

|00.00 14 42 44

110.00 4 3 B

1io.o_ 15 51 50

FLIGHT TIME |OZ,O0 ARRIVAL 0ATE MAR 20 1965

DISTANCE 293.04|

LOL 75.70 VL 28.153 G4L -T.67 ATL 89.57 NCA J35.48 SNA J$1.56 (CO .]7879 INC 3.4349 Vl 30.236

LOP 21J.23 VP 58.04| GAP -.59 AZP 92.45 TAL 220.64 TAP 556.|| RCA |06.04 APO |55.0g VZ 35.063

GP -.72 74b 140.52 7AP 78.14 ET$ 358.28 74( |75.J9 [T[ 261.77 7AC 49,46 [TC 15B.G| CLP -79.14

OLA -.90 RAL 288.28 R4O 6567.9 VEL |1.93| PTH 2.|Z VNP 5.042 0PA -20.33 RAP 516.50 ECC 1.3452

L-! TIME IN| LAT |NJ LONG |NJ RT A$C IN] ATMTH IN] TINE PO CST TIN IN] 2 L4T IN] Z LONG

220J.I4 -J9,24 40,63 150,J3 |JJ.|9 2 IJ 27 J6DJ.J -16,J9 33.ZB

4694.42 20.42 ZlR.72 |50.52 69.95 |4 42 36 4294.4 17.51 205.25

1939.95 -20.29 20.98 149.69 I]2.44 3 28 5 J359,g -17.07 13.66

4630.85 2J.48 |92.9J ]50.09 68.69 IS 59 55 4030.9 J8.39 J85.47

1728,98 -23,09 3.61 148,33 ||5.94 4 31 57 llZ9.O -19.41 556.40

4414.58 24,30 |?5.iB 149,79 65.19 I7 5 25 3914.6 20.75 16T.84

OIrrER£NTt4b C_RECTION$ NtO-COURSC _X£CUTION ACCURACY

TOE .0775 TR4 -.5T$0 TC3 -.3587 BAU .]075 SGT 797.9 $GR _?J.| $G3 727.5

ROE -.19|8 RR4 .026? RC3 -.1329 FAU .19J45 RRT -.0340 RRF .0340 RTF .7362

FOE 2.3224 FRA-2,5356 FC3-?.90ZO BSP I456 SGB ¢42,7 R23 -,0624 R|3 -.7359

BOE .2068 ERA ,5766 8(3 .3825 FSP -2315 $G| 796.0 $02 270.9 THA I79.25

hAUNCH'DATE DEC 8 |965 FL|GHT TIIA{ J04,00

NELIOCENTRIC CONIC OISTANC_ 299.4J|

RL 147.35 LAL .O0 LO(. 75.?0 VL 26.|49 GAL -7.00 AZL 86.56 HCA 138.69 $MA

RP lOS,J2 LAP 2.27 LOP 2J4,44 VP 38.025 GAP -,|4 AZP 92._8 TAL 220,39 TAP

RC B4.008 GL ZI.SS GP -,77 7AL J40,2] TAP B_.64 ET$ 35B.t| ZAE J?J.BB ETE

PbAN(TO(ENTRIC CONIC

C5 Z0.714 VHL 4.55J DLA -.59 RAL 288.52 RAD 6597.B VEL IJ.920 PTH 2.|2 VHP

LNCH ATHTH LNCH TZ_ L-I TIME JNJ LAT IN] LON_ ZNJ RT ASC ZNJ ATMTH IN] T]N_

90.00 I 34 JI 2204.57 -I9.32 40.85 150.2] l|l.l] Z 10 56

• 0.00 13 23 31 48#4.99 20.20 2J2.IJ 1_0.50 69.72 |4 44 56

IO0.O0 Z 55 I_ ]943.06 -Z0._7 Z|.|8 ]49.77 I|2.36 3 27 38

|00.00 J4 45 B 4621.73 Z|,25 I92.32 J50.07 68.47 |6 2 JO

1|0.00 4 2 32 JT_].40 -23,|6 _.76 J48.43 JJ_.6T 4 31 44

JIO.O0 15 54 0 4406,J5 24,06 |74.65 148.76 64.95 I7 7 26

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURkCV

TOE .|29| TRA ".6399 TC3 -.5392 BAU .I532 $GT 957.0 SGR 255.4 SO5 752.2

ROE -.J799 RRA .0287 RC3 -.I2_6 rAU .1969I RRT -.0437 RRF o0]85 RTF .814J

FOE 2.401_ FRA-2.5783 FC3-$.229T BSP 2098 SGB 990.5 R23 -.0569 RI_ -.6J39

BDE .2214 BRA ,$403 BC3 .55_2 FSP -2403 $GI 9_7.0 $G2 255.1 THA J79,28

ORBIT _ETERNINATION 4(CURACV

ST 257.1 SR 240.2 $9 90_.6

CRT -.445T CR$ .gSBg CST -.6734

LSA 655.1 MS4 _86.5 SSA 18.3

ELl 297.0 EL2 |?7.T 4LF 134.JB

ARRIVAL DATE NAR 22 1966

131.53 ECC .17600 INC 5.4396 Vl 30.Z36

359.04 RC4 10B.IZ 4PO 154.94 v2 35.050

232.58 7AC 47.32 £TC 157.73 CLP -83.64

2.995 DPA -20.96 RAP 314.15 ECC.1.3409

PO CST TIN IN] 2 LAT IN] 2 LONG

1604.6 -16.28 33.49

4295.0 17,26 Z04,67

|545.| -IT.|6 J3.85

4021.7 19.]4 I_4.91

1131.4 -I9.4g 356.55

5806.2 20.49 167.33

ORBIT DETERMINATION ACCURACY

ST 291.6 $R 226.7 SS B23.9

CRT -.595_ CRS ,9618 CST -.TB64

LSA 655.2 M54 1_6.7 SSA jT.4

ELI 335.2 EL2 159.3 ALr J46.56

LAUNCN OAT[ DEC 8 |965 fLIGHT TIME |DG.0D ARRIVAL OAT( NaR 24 lg66

NELIOCENTRIC CONIC

RL 147.35 hAL .00

RP 108.l! LAP Z.|3

ec 96.309 GL 2|,T6

PLANETOC£NTRIC CONIC

C3 ZO.444 VNL 4.522

LNCN ATNTN LNCN TIME

90.00 I 33 45

90.00 15 26 29

|00.00 2 54 56

100.00 14 4T 59

l|0,00 4 Z 49

|10.00 15 55 36

DISTANCE 305.753

LOL 75,70 VL 29,J39 GAL -7,5J AZL 96,55 HCA |41,90 $NA

LOP 21T,64 VP 58,006 GAP .28 ATP 92.?l TAb 2|9.9$ TAP

GP -.85 7AL 139,B2 Z4P 89.04 ETS 357.93 ZAE J69.22 ETE

J5J,46 [CC ,J?73| INC 3,4457 VJ 30,736

|.69 RC_ lOB.IS APO |54.TT V2 35.036

Z]4,85 7AC 45.50 ETC |56.90 CLP -89.04

DLA -.56 RAL 298.94 RAO 656T,$ VEb li.909 PTH Z.|Z VHP 2.971 OP4 -2J.54 RAP 3|1.99 ECC J.]365

L-I TIME |NJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM |NJ 2 LAT |NJ 2 LONG

2209.50 -19.4Z 41.10 |50.31 Ill.O| 2 10 34 1608.5 -|6.39 33.73

4974.79 19.96 2JI.46 I50.54 69.49 J4 47 43 4274.8 |6.99 204,05

1946,65 -Z0.46 21.40 I49,95 ||2,_9 3 27 25 J546.T -17.26 14.O?

4611.97 21.00 191.70 150.11 68.23 |6 4 50 40|l.9 |7.66 I84.31

1734.23 -23.24 3.94 |48.60 115.80 4 3l 42 1134.2 -19.56 356.72

439T.05 23.80 174.07 |46.80 64.T0 IT 9 55 3797.| 20.Jg 166_T9

ORBIT DETERMIN4T|ON 4CCUR_C_

ST 554.6 SR 212.9 SS BSB.J

CRT -,6924 CRS .9655 CST -.BSJ_

LSA 915.6 MSA 106.7 SSA 16._

ELI 3B9.2 ELI 14D.O ALF 153.7B

OIrFERENT|_L CORRECTIONS

TOE ,1826 TRA -.?050 TC3 -.7292 BAU .20J1

ROE -.J67B RRA .0_]0 RC3 *,]J30 FAU .|9963

rOE _,45|_ FRA-2.5735 FC3-B.4534 BSP 2766

BOE ,24_0 ERA .705T BC3 .7379 FSP -24M

NIO-COQR$E EXECUT|ON ACCURACV

SGT 1134.3 $GR 239.1 SG3 766.6

RRT -,0622 RRF -.D034 RTF ,B6JB

SG8 1|59o2 R23 -.0528 RI3 -.Belt

SGI 1134.4 SG2 238.6 THA J79.2I

L4UNCH DATE DEC 8 J963 FLIGHT TI_E: |08.00 ARRIVAL DATE N_R 26 1966

HEbIO_fNTR|C CONIC

RL 147.35 LAL .00

RP 108.20 L_P 1.97

RC 88.623 GL 21.96

PLAN£TOCENTR|C CONIC

C3 20.|66 VML 4.491

LNCH A_NTH LN(H TIN|

90.00 ] 33 28

90.00 13 29 53

lO0.O0 Z 54 49

100.00 14 5] |7

J|0.00 4 _ 53

I|O.O0 15 59 M

O_$TANC£ 3J2.066

LOL 75.70 VL 28.126 GAL -7.42 AZL 86._ NC_ J45,|0 SMA 131.56 £CC .17671 |NC ].45|5 V| 30.736

LOP 220.85 VP 31.984 GAP .69 AZP 92.83 TAL E19.51 TAP 4.61 RCA IOB.15 APO 154,58 v2 35,023

GP -.90 7Ab |39.36 ZAP 9A.28 (T$ 3_7oT5 ZAE ]66,06 ETE 204.93 ZAC 43.43 ETC J55.85 CLP -94.Z8

OLA -.1| RAL 269.23 R_0 6567.8 VEL 11.89! PTH 2.l| VHP 2.968 OPA -22.06 RAP 509.76 ECC 1.33|9

L-I TIN( |NJ LAT INJ LONG INJ RT A$C INJ A_NTH INJ T|ME PO CST T|M |NJ 2 LAT INJ 2 LONG

2212.99 o19.53 41.3B 150.60 J10.92 2 i0 21 16|3.0 -|6.5J 34.0|

4853.75 19.69 2|0.76 J50._5 69.25 |4 50 57 4263.$ |6.69 203.3?

|9_0.77 -20.97 21,$6 |50.17 JJ2.|8 3 2T I£ 1350.$ -J7.36 J4.3Z

460|._O _.73 |9J.02 |$0.22 67.97 ]6 7 58 400J,2 |7.56 IB3.66

JT_?.$_ -_3o34 4,j_ J4B,B4 J|5,?J 4 3| 50 |]37,3 -J9.69 356.9J

438?,22 23._| |73.46 ]48.90 64.44 17 12 46 3797.2 19,97 166.20

ORB|T 0ETERNINATION ACCUR4C_

ST 422.? $R J98.9 $S 844.0

CRT -.7564 OR5 ,9698 CST -.8903

LSA g46.5 MSA J85.B SSA J5.4

ELI 4_|.0 EL2 |21.9 ALF |59.78

DIFFERENTfAL C_RECTZON$

TOE .Z_95 TRA -.??01 T(3 o.92_4 BAU .25|0

ROE -.1536 RR4 .0334 RC_ ".1013 FAU ,20023

FOE 2.4_3 FRA-_.9974 F¢$-8,599? BSP 3449

BOE .ZP3J BR4 .TTJ3 BC3 .931| FSP o2499

N|0-COURSI[ £X[CUT|ON ACCURACY

SGT J32_.4 $_R _2Z.4 $_3 772,4

RRT -.0888 RRF -.0292 RTF .BgZ2

SGB |34|.0 RZ3 -.05Z_ RI3 -.$92|

$GI |322._ SGZ ZE|,_ THA J79.|2

1696



JPL TM 33-99 EARTH--VENUS TT_AJECTORIES IVOL. 2, 1965-66)

LAUNCH 0JTE 0[C B 1965

HELZOCENTR[C C_N[C

RL |4T,35 L4L ,O0

Rp ZO8.14 LAP 1.81

R[ 90.946 GL ZZ.16

PLANETOC[NTRIC CONIC

C3 J9.879 VHL 4.459

LNCH ATNTN LNCN TIME

90.00 t 33 16

90.00 13 33 47

|00.00 E 34 41

|00.00 14 35 3

|10,00 4 3 7

IJ0.00 J6 3 7

rLIGNT TINE 110.00 }RR|V4L D4T[ MAR ZB 1966

LOL 75.70 VL Z8.109 GAL

LOP Z24.05 VP 37.959 GAP

GP -.97 ?AL 138.82 ZAP

DISTANCE 318.35Z

-7.3E ATL 86.54 HCA 148.31 SMA 131.24 ECC ,176J9 IN[ 3.4589 vJ 30.236

1.09 ATP 9E.94 TAL 218,96 TAP 7,27 RCA 108,1| *PO 134.36 V2 35.010

99,31 [TS 357.58 ZAE |62.79 [T[ |99,00 ZAC 41.76 [TO I54.91 CLP -99.3J

DLA .17 RAL 289.69 RAD 6567.8 VEL 11.885 PTH Z.|I VMP 2.993 DPA -2Z.5Z R4P 307.83 ECC 1.3Z7Z

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ Z LATINJ Z LONG

22J8.14 -19,65 41.71 150.90 110.80 2 J0 14 16J8.1 -16.63 34.3Z

4851.78 19.40 2|0,00 150.8Z 68.96 14 54 39 4251.8 16,37 202.64

1955,5l -E0,£9 21,96 I5D,47 112.07 3 Z7 17 1355.5 -J7.51 14.61

4389.65 20.43 190.29 150.39 67.70 16 Jl 33 3989.6 17.23 182.96

|741.33 -23.45 4.38 |49.13 1|5.61 4 52 8 1141.3 -lg,81 357.14

4376.59 23.|9 172.79 J49,06 64.16 17 16 3 3776.6 19.33 165.57

OIFFERENTIAL CORRECTIONS NI0-COURSE EXECUTION ACCURACY ORBIT DE TERNINATION ACCURACY

TOE .2987 TRA -.8345 TC3-I.1255 8AU ,3001 $GT |5|5.5 SGR 205.4 863 767.7 ST 493,9 SR 184,4 55 848.7

ROE -.1451RRA .O358 RC3 -,0886 FAU ,19799 RRT -.1246 RRF -.0657 RTF .91|4 CRT -.8022 CR5 .973I [ST -.9139

FOE 2.448J FR4-2.4537 FC3-8.6224 88P 4128 5GB 1529.4 R25 -,0525 R13 -.9I|3 LSA 981.8 MSA 185.1 SSA I4.3

80[ .3240 8RA .8352 5C3 1,1290 FSP -2475 SGJ |5|5.7 SG2 203.8 THA J79.02 ELl 5|6.6 EL2 IO3.3 ALF 162.58

LAUNCH DATe O_C 6 1965

HELIO(£NTR/C CON/C

RL 147.35 LAL ,O0 LOt- 75.70 VL 28.088 GAL

RP 108.29 LAP 1.65 LOP 227.25 VP 37,93J GAP

RC 93.279 GL 12,59 GP

PLAN(TOCENTRIC CONIC

C3 J9.386 VHL 4.426

FLIGHT TIME 1|2.00

0ISTANC[ 324.611

-7.2| AZL 86.53 HCA 151.51 SNA

1.47 AZP 93.05 TAL 218.33 TAP

-1.O6 ZAL 138.21 ZAP I04.10 ETS 357.40 ZAE 159.59 ETE

LNCH AZMTH LNCH TIN[ L-I TIME INJ LAT

90.00 | 53 8 1224.06 -19,80

90.00 15 38 lO 4838.79 19.08

IO0.OO 2 54 42 1960.97 -20.85

lO0,OO 14 59 18 4577.I2 2O.JI

110.OO 4 3 27 1745.78 -23.58

110.OO J6 7 2 4365.07 22.85

DIFFERENTIAL CORRECTIONS

TOE .3439 TRA ".8958 TC3-1,327| 8AU .3481

ROC -.1305 RRA .0581RC3 -,0754 FAU .|94J1

FOE 2.4076 FRA-Z.3468 rC3-8.5800 88P 4805

8oE .3678 8RA .8966 8C3 1.32_3 FSP -2450

ARRIVAL OATE MAR 30 1966

131.09 ECC .17575 INC 3,4678 Vl 30.236

9,84 RCA 108.O5 APO |54.12 V2 34.996

195.19 7AC 40.34 ETC J54.O0 CLP-J04.IO

DLA .47 RAL 290.23 RAD 6567.B VEL 1|.873 PTH 2.11VHP 3.0J4 DPA -22.92 RAP 306.19 ECC 1.3223

|NJ LONG |NJ RT kS( IN| A_NTH IN| TIME PO CST TIM IN| 2 LAT IN| 2 LONG

42.08 151.27 110.67 2 IO 12 J624.1 -J6.81 34.68

209,I6 151,05 68.67 14 58 49 4238.8 16.02 201.85

22.3I I50.84 I1J.94 3 27 23 1361.0 -J7.67 14.94

189.50 150,61 67,40 16 15 35 3977.1 J6,87 182.20

4.66 149.53 115.49 4 32 33 1145.8 -19.96 357,40

172.07 |49.28 63.86 I7 19 47 3765.| 19,15 164,89

M|0-COUR$[ EXECUTION ACCURACY ORBIT DE TERNINATION ACCURACv

8GT I709.8 SGR J88.2 SG3 756.3 ST 566.2 SR 169.6 $S 847.9

RRT ",1680 RRF -.1030 RTF .9245 CRT -,8363 CRS .9773 [ST -.9294

$68 1720.1 R23 -.0549 RI3 -.924I LSA 1017.0 NSA I83.7 SSA 13.2

SGJ J710.1SG2 J85.5 THA 178.93 ELl 584.1 EL2 90.1 ALF J65.59

L4UNCH 0ATE DEC 8 1963 FLIGHT TIME J14,00 ARR|¥4L DATE 4PR l I966

N£LIOCENTRIC CONIC DISTANCE 330.845

RL 147.35 L4L .OO LOL 75,70 VL 28.064 GAL -7.09 AZL 86,52 HCA 154.7D SMA 130.91 ECC .I7537 |NC 3.4788 V| 30,236

RP 108.33 LAP 1.49 LOP 230.44 VP 37.901 GAP i,83 AZP 93.15 TAL 21?.62 TAP 12.33 RC4 107.95 APO 153,87 VZ 34.983

RC 93.621 GL 22.63 GP -J.16 ZAL J37.52 ZAP 108,61 ETS 357.22 ZAE |56,55 ETE 192.60 ZAC 39.19 ETC 153,16 CLP-IDS.6|

PLANETOCENTRIC CON]E

C3 19.288 VHL 4.392 DLA .8I RAL 290.83 RAO 6567.8 VEL 11,860 PTH Z.IO VHP 3.060 DPA -23.27 RAP 304.80 ECC J.3174

LNCN AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG |NJ RT ASC INJ AZNTH INJ TINE PO CST TIN INJ 2 LATZNJ 2 LONG

90.00 J 33 2 2230.89 -19,96 42.52 |5|.71 110.5| 2 IO 15 |630,9 -16.99 35.lD

90.00 I3 43 5 4824.67 |8,73 208.30 15|.33 69.37 15 3 30 4224.7 13.63 200.99

100.00 2 34 45 |967,30 -20.99 22.7l 15|.28 111.79 3 27 33 J367,3 -17.83 13,3Z

iOO.OO 15 4 3 4563,49 I9,75 188.65 150.89 67.09 16 20 6 3963,5 16.48 18J.38

110.00 4 3 52 J750.98 -25.74 4.99 J49.99 115.35 4 33 3 1151.0 -20.12 357.7J

110.O0 16 Jl 26 4552.58 22.47 171.30 149.55 63.54 17 23 58 5752.6 18.74 164.16

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT OETERNINATJON ACCUR4CY

TOE ,3938 TRA -.9539 TC5-|,529| 8AU .3946 $GT 1902.4 $GR |70.9 $63 738.7 ST 638.3 SR 1_4.1 SS 843.8

ROE -.1175 RRA ,040J RC3 -.06|9 FAU ,18867 RRT -.2190 RRF -.I482 RTF .9329 CRT -.8632 CRS .9816 [ST -19396

roe 2.3478 FRA-2.2IS? rC3-8,4690 BSP 5477 SGB J�lO.| R23 -.0591 R|3 -.9328 LSA 1053.5 MSA |82.4 SSA 1|.9

BDE ,4127 8RA .9348 Be3 1.5303 FSP -2407 SGI 1902.8 $62 166.7 THA 178,86 ELl 652.2 EL2 76,2 ALF 168.06

LAUNCH OAT[ DEC 8 1965 FLIGHT TIME I16.00 ARRIVAL DATE APR 3 1966

HELIO([NTRIC CONIC DISTANCE 337.054

RL J47,35 LAL .00 LOt. 75.70 VL 28.037 GAL -6,96 AZL 86,51 HCA |57.90 SMA |_0,72 ECC ,|7505 IN[ 3.4926 Vl 30.236

RP IO8.37 LAP 1.31 LOP 233.63 VP 37.869 GAP 2.I8 ATP 93.24 TAL 216,85 TAP I4.75 RCA 107.83 APO 153,80 V2 34.970

RC 97.989 GL 22.90 GP -1.29 ZAL 136.76 ZAP 1|2,84 ETS 557,02 ZAE 153.70 ETE |90.78 ZAC 38.29 ETC 152.40 CLP-112.83

PLAN[TO_ENTRIC CONIC

C3 18.964 VHL 4.357 DLA 1.19 RAL 291.50 RAO 6567.8 VEL 11.848 PTH 2.10 VHP 3.J|80PA "25.59 RAP 503.7Z ECC 1.31Z4

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LATINJ 2 LONG

90.00 J 32 54 2238.88 -20.15 43.03 152,2| |J0.33 2 I0 J3 1638.9 -17.20 35.59

90.00 13 48 33 4809.21 |B.34 20?,33 15|.68 68.04 |5 B 43 4209.2 15.20 200.06

100.00 2 54 48 1974.72 -2|,|7 25.18 15|.80 I||.6| 3 27 43 1374.7 -18,05 J5.78

I00.00 15 9 2| 4548.60 19.35 187.72 J51.23 66.76 16 25 9 3948.6 16.04 18D.49

110,00 4 4 J9 1757.J4 -23.92 5.38 |50.5| IJ5,|9 4 33 36 J|57,J -20.31 358,08

110.00 16 16 J9 4338.95 22,06 I70,46 J49.88 63,20 17 28 38 3739.0 J8.28 |63.38

OIFF[R[NTIAL CORRECTIONS M|0-COURSE EXECUTION ACCURACY ORBIT 0ETERMINAT|ON ACCURACY

TOE .4473 TRA-J.O089 TC3-J,7288 8AU .4587 SGT 2089,8 SGR |53,6 SG3 715,2 ST 7JJ.2 8R |38.0 S$ 841.4

ROE -.IO42 RRA ,04|7 RC3 -.0487 FAU .|8J64 RRT -,278_ RRF ".2005 RTF .9385 CRT -,8870 OR5 .9864 CST -.9464

FOE Z.287J ¥RA-2.0652 FC3-8.2837 BSP 6J|0 5G8 2095.4 RZ3 -.0645 R|3 -.9384 LSA J095.3 NSA JBI.7 SSA J0.8

8D£ .4593 8RA |,00?? 8C3 |.7287 FSP -2329 561 2090.2 SG2 J47.5 "THA J78.82 EL| 72J.8 EL2 62.8 ALF J7D,J6

J697



JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL 2. 1965-66)

L4UNCH DATE 0[C B 1965

HELIOCENTRIC CONIC

RL J47.35 LAL .00

RP 108.iJ LAP 1.14

ec 100.323 GL 23.20

PLaN[TO_ENTRIC COl_d|C

C3 1_.68_ VHL 4.522

LNCH ATNTH LNCH TIME

90.00 I 32 39

90.00 13 54 39
JO0.O0 2 54 45

J00.00 15 15 14

110.00 4 4 43

I10.00 16 2| 4_

FLIGHT TIME 1|8.00 aRRIVaL 0ATE 4PR _ _966

01STANCE 343.239

LOL 75.?0 VL ZB.OOT GAL -6.6Z AZL B6.49 NCA 161.09 SNA 130.50 ECC .174T9 INC _.5JI0 Vl 30.236

LOP 236.B2 VP 3T.136 GAP Z.SZ AFP 93.32 TAL ZI6.0I TAP 17.10 RCA 107.69 APO 153.31 vz 34.95?
GP -1.47 ZAL 135.91 ZAP 116.TgETS 356.80 18E I91.0? ET[ 189.49 ZAC 37.68 ETC 151.73 CLP-IIG.aD

OLA 1.62 RJk 292.23 RAO $567.8 V£L 11.635 PTH 2.10 VHP 3,189 0P4 -23.90 RAP 302.93 ECC 1.3075

k-I TIME INJ LAT INJ L(_4G INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2248.36 "20.37 43,6_ I_.BO JIO.10 2 I0 • I648,4 -|7.45 36.I8

4T92.19 17.90 806,Z? 152.07 E?.69 15 14 3J 4J92.2 14.72 199.04

J983.56 -21.40 23.74 152.38 111.39 3 2T 49 1383.6 -18.30 16.3Z

4532.22 18.91 186.71 151.62 66.41 16 30 4T 3932.2 15.56 I79.52
1764.55 -24.13 5.85 151.11 114.98 4 34 8 1164,6 -20.56 358.52

4324.00 21.60 169.54 I30.27 62.84 IT 33 50 3T24.0 17,78 |62.49
(_BIT 9ETERMINATION ACCURACY

ST ?82,9 SR 121.I SS 833.4
CST -.95|4

$54 9.1

ALF 171,97

01FFER£NTZAL COPRECT|ON$ NID-COUR$1[ EXECUTION ACCURACY

TOE .4969 TRA-I.0361 T(3-J.gzGt 6AU .4813 SGT 2273.6 $GR 136.3 SG3 699,9

ROE ".090fl RRA .0429 RC3 -.0363 FAU .lT428 RRT -.34IT RRIr -,2533 RTF .942fi CRT ".9077 CRS .9906
FOE 2.2110 FRA-I.gJ29 FC3-8.0193 89P 6750 SG8 2277.7 223 -.0742 R13 -.9424 LSA 1137.0 MSA J80.8

80[ .5051 8RA 1.O370 6C3 1.9270 FSP -2E60 SG| 2274.| $62 J28.0 THA |78.82 ELI 790.6 EL| 50.3

_AUNCH DATE OEC 9 1965 FLIGHT TIME 120.00 ARRIVAL DATE APR T 196S

HEL|O(ENTRJC CONIC 0ISTANC[ 349,402

RL 147.35 LAL .00 LOt, 75.?0 VL 27.975 GAL -6.68 AZL 86.46 HCA 164.29 S#IA 150.28 ECC .17459 INC 3.5364 V! 30.236

RP 108.44 LAP ,98 LOP 240.0| VP 3T.BO| GAP 2.85 ATP 93.40 TAL 215.10 TAP 19.39 RCA J07,53 APO 153.02 v2 34.945

RC 102.682 6k 2_.36 GP -1.71 7AL 134.98 ZAP |L_O.4T ET$ 356,5| ZAE 148.65 ETE 168.61 ZAC _7.35 ETC 151.|3 CLP-120.49

PLAN_TOCENTRIC CONIC
C3 18.387 VHL 4._8 DLA 2.|I RAL 293.03 RAO 6567.? V[L I1,822 PTH 2.09 VHP 3.262 0PA -24.23 RAP 302.45 ECC i.3026

LNCH A_MTH LNCH TIME L-| TIME IN| LAT IN| LONG IN| RT A$C IN| AZMTH IN| TIME PC) CST TIM IN| 2 LAT |NJ Z LONG

90.00 J 32 9 2259.96 -20.84 44,_18 133.47 I09.82 2 9 49 1660.0 -IT.T6 36.89

90.00 14 I 29 4773,I2 17.4I 205,09 132.53 67.31 15 2I 2 4173.1 14.I8 197.90

100.00 2 54 29 1994.42 -21.99 24.44 J53.06 1|I.12 3 2T 43 I394.4 -18.60 16.98
100.00 15 21 51 45|3.90 IB.4J 1B5.58 J52.09 96.02 16 37 5 3913.9 JS.OJ J75.43

110.OO 4 4 59 1773.75 -24.39 6.43 JSI.BO II4.73 4 34 33 I|T5.8 -20.85 3_9.D8

IIO.00 18 2T 50 4307.33 21.07 J68.53 150.?I 62.44 I? 39 38 3707.3 11.22 I61.53

DIFFERENTIAL CORRECTIONS HI0-C(_JR9[ [X[CUTION ACCURACY ORBIT OETERN|NA T|ON ACCURACY

TOE .3482 TRA-I.09°JO TC3-2.1187 BAU .3209 SGT 2449.0 SGR 119.8 $63 961.3 ST 956.7 SR 103.1 $$ 833.Z

ROE -.079J RRA .0429 RC3 -.0258 FAU .16599 RRT -.4074 RRF -.3049 RTF .9446 CRT -.9295 CR$ .9946 CS? -.9550

FOE 2.1443 FRA-I.?4?3 FC3-7.8J_4 _SP 7334 5GB 2431.9 R23 -.0899 RI3 -.9447 LSA 1185.8 MSA 180.7 SSA 7.6

80E .5535 8RA 1.O998 8C3 2.1188 FSP -2|64 $GJ 2449,4 SG2 IOB.5 THA I76.97 ELI 962.J EL2 38.1ALF 173.61

LAUNCH 04TE OEC $ 1965 FLIGHT TIME 122.00 4RR|VaL 04T[ 4PR 9 1966

HELIOCENTRIC CONIC 0|$TANCE 335.54|
RL 147.35 LaL .00 LOL 75,?0 Vk 27.942 GAL -6.53 AlL 86.43 HCA 167.49 SNA I50.03 ECC .1T445

RP 108.48 LAP .TT LOP 243.20 VP 37.764 GAP 3.17 ATP 93.49 TAL 2]4.14 TAP 2J.92 RCA I07.55

RC IO5.043 GL 24.00 GP -2.08 ZAL 133,94 ZAP 123.88 ET$ 556.11 7AE 146.43 ETE 198.1I 7AC 37.31

PLANETOCENTRIC CONIC

C3 18.111VHL 4.256 0L4
LNCH ATNTH LN(H T|HE L-I TIME IN| LAT IN| LONG IN| RT ASC IN| ATNTM IN| TIME

90.00 J 51 8 2274.95 -20.98 45.34 134.23 109,46 2 9 5

90.00 14 9 19 4T51.19 19.92 203.74 133.05 69.88 15 28 29

100.00 2 53 44 2008.42 -22.00 25.34 153.93 110.79 3 2? 13

100.00 15 29 25 4492,93 I7.82 194.29 152.59 95.59 16 44 15

JIO.O0 4 4 53 1785.79 -24.73 7.20 152.59 114,39 4 34 38

110.00 16 34 44 4298,25 20.4? 197.38 151.Zl 62.01 IT 46 12

OIFFERENT|AL CCRRECTION$ MID-COURSE EXECUTION ACCURACY

TOE .9011 TRA-|.I5T4 TC3-2.3061 gAU .5584 SGT 2616.? Sr_! |00.9 SG3 632.9

ROE -.0607 RRA .042I RC3 -.0190 FAU .15782 RRT -.4601 RRIr -.3339 RTF .9464

FOE Z.0767 FRN-|.5901 FC3-7.5442 9SP 7901 868 2620.7 RZ3 -.1J48 R13 -.9463

BOE .604I 8RA 1.1382 BC3 2,3062 FSP -2077 SGI 2619./ SG2 89.5 THA 178.98

INC 3,5T41 Vl 30.236

APO 152.72 V2 34.932

ETC 150.54 CLP°123.91

2.70 RAL 293.89 RA0 6597.7 yea I|,811 PTH 2.09 VHP 3.345 0P4 -24,63 RAP 302.26 ECC 1.29JI

LAUNCH 0ATE DEC 8 1965 FLIGHT TIME 124.00

PO CST TIM IN| 2 L4T IN| 2 LONG

1674.9 -18.14 37.J2

4151,2 13.55 196.60

1406,4 -18.98 |7.85

3892,9 14,38 177.19

1185.8 -21.23 359.$0

3688.3 16.57 150.43

ORBIT 0ETERNJNATiON ACCURACY

ST 932,T SR 85.5 S$ B3I.t

CRT -.9499 CRS .9971 CST --9582

LSA 1239.0 MSA IB0.0 $$A 6.1

EL1 936.0 EL2 26.1 ALF 175.13

ARRIVAL OATE APR J! 1986

HELIOC[NTR|C CONZC 0IS?AN([ 361.6£O

RL 147.35 LAL .00 LOt. T5.70 VL 27.906 GAL -6.3? A_L B6.36 HCA 170.66 _aA J29.78 £CC .17439 |NC 3.6375 V! 30.236

RP 108.52 LAP .59 LOP 248.38 VP 37.726 GAP 3.4? AZP 9Y. 59 TAL 213.13 TAP 23,79 RCA i07.15 APO 132.41 vZ 34.920
-2.71ZAL 132,77 ZAP 127.04 ETS 355.49 ZAE 144,37 _TE 198.07 ZA( 57.60 ETC 149.82 CLP-JZT.09

3.47 RAL 294.?? RAO 6367.7 YEa J1.801PTH 2.09 VHP 3.43_ 0PA -25.25 RAP 302.39 ECC 1.7943

IN| LAT IN| LONG IN| RT A$C IN| AZNTH IN| TIN[ PO CST TIM JNJ 2 LAT IN| 2 LONG

-21.45 46.69 153./3 |08.94 2 T 14 |695.8 -18.6T 39.I2
19.10 Z0Z.|O 153.63 66.39 15 37 20 4|24.2 12.77 193.01

-22.4? 2£,62 154.74 110._4 3 25 45 1428.2 -19.52 19.0T

17.09 182,73 153,16 65,09 19 52 _$ 38_?.1 13.59 175,66

-25.2| 8,31 J53,33 113.89 4 33 57 1202.9 -2J.?6 .85

19.72 J69.O0 131;76 61,30 I? 53 56 3695.1 15.T6 159.12

MI0-COURS[ EXECUTION ACCURACY ORB|T 0ETERMINAT|ON ACCURAC y

SGT Z781.? SGR 81.3 $G3 603.0 ST 1015.4 8R 60.9 S$ $35,7
RRT *.45_0 RRIr -._909 RTF ,947J (RT -.9T35 CR$ .9955 CST -.9509

SGB _7#_.9 RZ3 -.1611 RJ3 -.9470 LSA 1304.J NSA 180.5 $$A 4.4

$61 2781.9 $62 72.5 THA 179.23 ELI 101T.J EL2 J3.9 ALF J76.66

RC 107,405 GL 24.59 GP

PLAN_TO(ENTR|C CON|C
C3 I?.880 VHL 4.229 OLA
LHC_ AZMTH LNCH TIME L-I TIME

_0.00 J 28 58 2295.77

90.00 14 18 36 4T24,24

|OO.00 2 51 39 2028.1T

100.00 |5 35 19 449?.08

110.OO 4 _ 54 1802.92
IJO.OO 16 42 51 4263.10

OZFFER[NTIAL C(_d_R£CTION$
TOE ,639R TRA-I.17|4 TC3-_.4830 BAU .3936

ROE -.0433 RRA .0399 RC3 -.0193 FAU .14930

FOE 2.0283 FRA-J.4317 rC3-?.2292 BSP 8439

B0[ .6613 8RA 1.172/ 9C3 2.493J FSP -J977
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES ( VOL. 2. 1965-66 J

LAUNCH 0ATE 0EC 8 1965 FLIGNT TINE 12G,00
ARRIVAL DATE APR I3 196S

HELIOCENTRIC CONIC 0|STANCE 367.759

RL J47.35 LAL .O0 LOL 75.70 VL 27.889 GAL -$.Z0 AZL 86.Z3 HCA 173.85 SNA 129.52 ECC .17434

RP 108.56 LAP .40 LOP 249.56 VP 37.888 GAP 3.77 AZP 93.74 TAL 2|2.06 TAP 2§,9| RCA I06.84

RC 109,770 GL 25.57 GP °3.98 ZAL |31.35 ZkP 129.93 ETS 354.17 ZAE 142.39 ETE 108.90 ZAC 38.40

PLANETOCENTRIC CONIC

C5 17.772 VHL 4.216 0LA 4.84 RAL Z95.68 RAO 8567.7 V[L 11.796 PTH Z,D9 VHP 3.533 0PA -26.46

LNCN AZNTH LNCH T|M[ L-T TIN( IN| LAT ;NJ LONG IN| RT A$C |NJ AZMTH IN| TIM( PO CST TIN

90.00 1 23 48 Z330.91 -22.El 48.99 158.28 108.03 Z Z 39 ]730.9

90.00 14 31 0 4686.30 |5.05 199.81 |S4.ZB 65.73 15 49 6 4086.3

lO0.OO Z 47 ZO E08J.51 -23.24 28.80 155.90 109.34 3 21 41 |461.5

100.00 15 50 9 4430.94 18.04 180.58 153,80 64.43 17 4 0 3830.9

llO.OO 4 0 35 |832.27 -26.O1 10.22 I54.73 113.0l 4 3I 7 1232.3

110.OO 18 53 24 4232.94 18.67 164.J0 152.38 60.83 I8 3 57 3632.8

INC 3.165! V! 30.236

APO 152.|0 VE 34.909

ETC 148.53 CLP-130.05

RAP 302.88 ECC 1.29Z5

IN| 2 LAT IN| 2 LONG

-19.54 41.33

11.85 192.79

-20.39 21.16

I2.47 I73.59

-22.66 2.65

|4.64 157,5|

OIFFERENTIAL CORRECTIONS MIO-COURS[ EXECUT|CIq ACCURACY

TOE .7338 TRA-1.2048 TC3-2.6339 BAU .6284 $GT 2939.0 SGR 64.1 803 573.4

ROE -.0205 RRA .0347 RC3 -.0392 FAU .14092 RRT -.|697 RRF .0768 RTF .9475

FOE 2.0081FRA-I.2903 FC3-6.8648 BSP 89A3 SGB 2939.7 R23 -.2406 RJ3 -.9476

BOE .7359 BRA 1.2053 BC3 2.6362 FSP -J886 $GJ 2939.0 $82 63.J THA 179.79

LAUNCH 0ATE DEC 8 1965 FL|GHT T|I4C |28.00

HELIOCENTR|C CONIC 0|$TANC[ 373.837

RL |47.35 LAL .00 LOt. 75.70 VL 27.830 GAL -6.02 AZL 85.83 HCA 177.03 SNA I29.25 ECC .17437

RP 108.59 LAP .22 LOP 252.73 VP 37.649 GAP 4.06 AZP 94.16 TAL 210.95 TAP 27.98 RCA 106.71

RC IIZ,I33 GL 28.08 GP -7.97 ZAL |29.|4 ZAP 132,3| ET$ 350.|8 ZAE J39_91ETE 492.81ZAC 40.80

PL4NETO(ENTRXC CONIC

C3 18.233 VHL 4.270 OLA 7.36 RAL 296.42 RAO 6567.7 V[L |1.818 PTH 2.09 VHP 3.654 DPA -30.3l

ORBIT DETERM|NAT|ON ACCURACY

ST JIJ6.6 SR 31.2 $$ 850.1

CRT -,9957 CR9 .9565 CST -.9847

LSA 1392.2 MSA 179.6 S$A 2.8

ELl JJ|7,J EL2 2,8 ALF I78.41

ARRIVAL DATE APR 15 1966

LNCH AZHTH LNCH TZME L-! T|N( |NJ LAT |NJ LONG |NJ RT ASC |NJ AZMTH |NJ T|HE PO C$T TZN

90.00 J 8 J 2422.76 -24.02 55.11 |58.33 105.47 ! 46 23

9(3.00 I4 54 43 4606.39 12.76 195.06 135.15 84.51 16 11 30

I00.00 2 30 53 2J48,D| -25.09 34.64 157.99 J06.80 3 8 42

IO0.OO 18 |2 32 4355.37 13.77 JTE.JO 154.64 63.20 17 25 7

110.00 3 47 12 19|0.Z0 -27.97 15.42 J56.90 ||0.50 4 |9 2

110.00 17 12 43 4|66.95 16.43 160.29 J53.|3 59.60 18 22 I0

DIFFERENTIAL CORR£CTZON8 N|D-COUR8£ [XECUT|ON ACCURACY

TOE .8788 TRA-|.2841 TC3-2.7077 BAU .6608 SGT 3]07.5 SGR 121.8 SG3 539.3

ROE .0288 RRA .0|87 RC3 -.132D FLU .13157 RRT .8948 RRF .8808 RTF .9483

FOE 2.0976 FRA-I.I870 rc3-6.2470 BSP 9828 SGB 3109.9 R23 ._77 RJ3 .9486

BO[ .8773 ERA 1.2843 8C3 2.7109 FSP -1797 $GJ 3108.7 $82 87.6 THA 1.56

|NC 4.J671 VI 30.238

APO 151.78 V2 34.897

ETC 144.68 CLP-132.82

RAP 304.15 ECC 1.3001

|NJ 2 LAT |NJ 2 LONG

1822.8 -71.66 47.Z3

4006,4 9.22 188.|1

1549.0 -22.55 26.76

3755.4 10.06 169.27

|310.2 -24.93 7,57

3566.9 12.28 153,$5

(3RB|T OETERH|NATION ACCURACY

ST 1285.4 SR 39,5 5$ 903.0

CRT .8229 CR$ -,9346 CST -,9710

LSA 1561.2 NSA I78.8 SSA 1.3

EL| 1285.9 EL2 22.4 ALF 1.45

LAUNCH 04TE 0EC 8 ]965 FLIGHT TINE 130.00

HELIOCENTRIC CONIC

RL 147,35 LAL .00

RP 108.65 L4P .03

RC I14,493 GL -43.06

PLANE TOCENTRIC CON|C

C3 77.254 VHL 5.22I

LNCH 47MTH LNCH TINE

35.9| 4 59 43

146.09 |4 38 44

33.91 4 59 43

146.09 14 38 44

35.9I 4 59 43

J48.09 14 36 44

ARRIVAL DATE APR IT 1966

0ISTANCE 379.901

LOL 75.70 VL 27.790 GAL -5.03 A_L 97.41HCA 180.21 SNA 128.97 ECC .17448

LOP 255.91 VP 37.809 GAP 4.34 AZP 82.59 TAL 209.80 TAP 30.01 RC4 106.46

GP 64.76 ZAL 119.89 TAP 109.92 ETS 44.30 ZAE 109.92 ETE 135,69 7AC 53.92

|NC 8,8981 Vl 30.236

APO 151.4? V2 34.986

ETC 230.46 CLP-143.04

0LA -60.58 RAL 323.46 RA0 6568.1 VEL 12.|9J PTH -2.18 VHP 7.773 0PA 40.80 RAP 286.68 [CC 1.44J5

L-| TIME |NJ LAT IN| LONG |NJ RT A$C |NJ AZNTH |NJ TiME PO C$T T|N IN| 2 LAT _NJ 2 LONG

1805.28 34.01 51.86 211.09 143.66 5 29 48 1205.3 40.30 46.07

54J8.44 34.0_ 252.J3 2|1.10 143.$6 16 7 E 4818.4 40.31 246.54

1803.28 34.01 51.86 211.09 143.88 5 29 48 I205.3 40.30 46.0?

5418.44 34.02 252.13 211.10 143.66 16 7 2 4818.4 40.3] 246.34

1805.28 34,0J 5J.86 211,09 143.66 5 29 48 1205.3 40.30 46,07

5418.44 34.02 252.13 21|.10 143.66 16 7 2 48]8,4 40.31 246.34

DZFFERENTIAL CORRECTIONS

TOE 2.3588 TRA 4.8415 TC3 5.2985 8AU |.9888

ROE -.5955 RRA-I.3802 RC3-|.0832 FAU-.06195

FOE .9795 FRA 2.1721FC3 1.9680 6$P 110127

BDE 2.4528 8RA 5.0289 BC3 5.4081FSP 3710

LAUNCH OATE OEC 8 1965

HELTOCENTR|C CONIC

RL I47.35 LAL .DO

RP 108.66 LAP -.|6

RC 1|8.$52 GL |9.75

PLANETOCENTR|C CON|C

C3 15.OO8 VHL 3.874

LNCH ATMTH LNCH T|NE

90.00 2 I9 15

90.00 J4 I| 58

I00.00 3 40 25

lO0.O0 15 33 27

110.OO 4 48 17

IJO.OO I8 42 4

OTFFERENTZAL CORR_ETION$

TOE ,5887 TRA-J.JI72 TC3-3,5487 BAU ,7|39

ROE -.0499 RRA .0591RC3 .$684 FAU .J|786

rOE 1.2879 FRA ".70|8 FC3-8.7988 BSP 9999

BDE .5908 8RA J.1188 BC3 3.5678 FSP -|574

M|D-COURSE [XECUT|ON ACCURACY ORB|T DETERN|NA TION ACCURACY

58T|2422.7 SGR 3308.2 SG3 484.8 ST 4|54.9 $R J122.4 SS 1216.2

RRT -.9935 RRF -.999! RTF .9975 CRT -.9986 CRS .9999 C$T -.9993

9GB12835.6 R23 .0635 R|3 -.9980 LSA 4471.8 #SA 89.4 $SA J.2

S8112850.5 SG2 363.I THA 16fl.17 ELI 4303.4 EL2 56.6 ALF 164,90

FL|GHT Till( J32.00 ARRIVAL DATE APR I9 I966

0|$TANC[ 385.93_I

LOL 73.70 VL 27.749 GAL -5.64 AZL 87.28 HCA 183.39 SNA 128.68 ECC .|7464 |NC 2.7120 Vl 30.238

LOP 259.08 vP 37.569 GAP 4.61 AZP 92.7| TAL ZOB.60 TAP 31.98 RCA 106.2| APO 151.15 V2 34.875

GP 6.61 ZAL 130.24 ZAP 137.34 ET8 4,BZ ZAE J38.80 ETE 174.95 ZAC 36,10 ETC 162.47 CLP-I37.78

DLA -.36 RAL 300.24 RAO 65_7._ _EL 11.679 PTH Z.05 VHP 3._49 OPA -15.7| RAP 302,83 ECC 1.2470

L-| T|NE IN| LAT IN| LONG |NJ RT A$C IN| ATNTH |NJ TIME PO C$T T|M |NJ 2 LAT |NJ 2 LONG

2138.93 -17.61 36.62 157.00 1|2.54 2 54 91 1536.8 -14.40 29.4I

4803.20 18.19 206,96 157,I4 67.91 J5 31 59 4203.2 15.03 199.70

1874.99 -18.55 16.94 136.57 1|3.87 4 1| 40 |275.0 -J5,15 9.78

4540.28 19.|3 J97.2| 156.72 66.58 16 49 7 3940.3 15.80 180.00

1882.57 -21.05 _59.53 |55.29 117.57 5 15 59 1082.6 -17.]9 352.53

4325.48 Zl.64 |69.63 |55,45 62.87 17 54 JO 3725.5 17,85 162.57

N|O-COURSE EXECUT|ON ACCURACY ORBIT OETERMINAT]ON ACCURACY

$GT 3323.9 $GR 307.5 $83 492.2 ST J005,3 SR 78.8 $$ 643.9

RRT -.9720 RRF -.9903 RTF .9430 CRT -.9843 CRS .9837 CST -.9379

SGB 3338,1 R23 .31|9 R|3 -.9436 LSA IJSJ.| NSA ]90.7 $SA 2.0

5GJ 3337.3 SG2 72.0 THA |74.96 EL| 1008.3 ELZ 13.9 ALF 175.59
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 2 1965-66J

LAUNCH OAT[ DE{ 8 1965 FLIGHT TIME 154.00 ARRIVAL DAT[ APR Z! 1966

N[LIOCENTRIC CONIC OISTANC{ 391.962

RL 147.35 LAL .00 LOL 75.70 VL 27.707 GAL "5.43 ATL _6,95 HCA 186.57 5MA 129.39 £(C .I74_8

RP 108.69 LAP -.35 LOP 162.25 VP 5T.516 GAP 4.87 AZP 93.03 TAL Z0?.36 TAP )5,92 RCA 105,94

RC 119.206 GL ZZ.11 GP 3.33 ZAL 118,07 ZAP 1}9.85 ET$ 1.60 Z4[ |37.70 [TE 178.55 74¢ 37.99

PLANETOCENTRIC CONIC

C5 |5.IST VHL 3.893 DLA 2.17 RAL 501.10 RAD 6567.6 VEL 11.666 PTM 2.06 VHP 3.935 DPA -|8.76

LNCH AZMTH LNCH T|M[ L-I TIME |NJ LA.T INJ LONG |NJ RT ASC INJ AZMTH INJ TIM[ PO CST TIN

90.00 2 3 33 ZZZO.TZ -19.?Z 41.87 154,67 110.75 Z 40 34 ISZ0.7

90.00 14 35 I8 4713.74 16.08 E02,07 15?.78 66,58 15 54 2 4123.7

_00.00 3 15 ST 1954.93 -20.61 EI.�E 158.27 112.08 3 58 32 1354.9

I00.00 15 55 36 4464.76 I?,OZ 182.39 157,34 65.05 I? 10 0 3864.8

110,00 4 36 37 1733,TE -13.23 3,91 157.04 115.BI 5 5 3J 1t55.7

II0.00 17 1 24 4259,74 19.52 165.$2 156.01 6J.36 19 J2 25 36§8.7

INC 3.0464 vl 30.136

APO 150,84 VZ 34.86S

ETC 158.65 CLP-ISe.eT

RAP 504.44 [CC |.1494

INJ Z LAT INJ Z LONG

-16.71 54.48

12.75 194.98

-17.50 14.57

15,52 175,55

-19.57 556.69

|S,54 158.76

0IFFERENTIAL C_RECTIONS MIO-C(YdRSt_ EX[CUT;J01q ACCURACY ORBIT _[TERMINATION ACCURACY

TOE .8958 TRA-l.|667 TC3-3.7052 BAU .7529 $GT $509.9 9GR 127.5 863 477,9 ST |147.1 SR 39.5 $S 696.8

ROE -.O219 RRA .0499 RC5 .1740 FAU .11366 RRT -.9672 RRf -,9646 RTF .9435 CRT -.9687 CRS .8969 CST -,9460

FD( ],3745 FRA -.6579 FC3-6.4929 BSP 10994 $G8 3517,| R23 .2039 RI3 -,9438 LSA 1329,9 MSA 19].7 $SA 3.5

BOE .694J BRA 1.1677 BC3 3.7153 FSP -1362 $GI 3316.? 9¢2 57.7 THA I76.4J £L1 1147.7 £L2 5.9 ALF 178,O6

LAUNCH OATE DEC 9 1965 FLIGHT TII_ 136.00 ARRIVAL OAT[ APR 13 1966

HELIOCENTRIC CONIC OISTANCE 397.969

RL 147.35 LAL .00 LOt. 75,?0 VL 27,664 GAL -5.22 AZL 96.94 MCA 199o74 SMA I29.10 [CC .17519 INC 5.1603 VJ 30,E36

RP 109.72 LAP -,53 LOP 265.42 VP 37.498 GAP 5.13 AZP 93.12 TAL 206,09 TAP 35,82 RCA IO5.66 APO 150,54 VZ 54.856

RC 121.557 GL 23.09 GP 2.19 ?AL 126,31 ZAP "141.99 ET$ .S0 ZAE 136,64 ETE 179.61 ZAC 39.40 [TC 157,76 CLP-142.05

PLANETO((NTRIC CONIC

C5 15.0J4 VHL 3,875 OLA 3,_6 RAL 30_.47 RAD 6567,6 V£L 11.679 PTH 2.05 _MP 4,059 DPA -19.68 RAP 50_.81 [CC 1.2A71

LNCH AZMTH LNCH TIN[ L-I TIN[ INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIN INJ Z LAT INJ 2 LONG

90.00 I 56 I 2258,6? -20.6I 44.29 l_.lI I09.96 2 36 40 J658,7 -17.72 36,BI

90.00 14 50 0 469J.53 I4,92 |99,52 158,14 65,65 16 9 1 4081.5 J1,50 J9Z,51

100.00 _ 22 2 1990,92 °21.59 24,22 J59,72 lll,ZO 3 55 15 1390.9 -J9.50 J6.77

100.00 I6 9 40 4424,S0 I5.9_ J80,|? 159,29 64,32 17 23 15 5914,5 12.26 175.Z_

JlO.O0 4 34 6 1765,37 -24.15 3.90 158.53 114.96 5 5 53 JI6S.4 -20,59 559,57

J10,00 17 J4 6 4222.92 19.33 163,31 156.93 60,63 19 24 28 5622,9 14.18 156.74

OIFF£R£NTIAL C_R£CTION$ MJO-C_R$( EXECUTION ACCURACY ORBIT DET£RMINATION ACCURACY

TOE ,7877 TRA-J.|63_ TC3-3.9640 9AU .7772 SGT 3636,9 SGR 205,3 $G3 459.2 ST 1250.7 SR 20.4 55 719.5

ROE o.OO44 RRA .0415 RC3 ,2526 FAU .J0743 RRT -,9369 RRI r -.9256 RTF ,9426 CRT -,6849 CRS ,4448 CST -.9532

rO_ I.IBII rRA -,5515 FC3-6,1948 BSP 11353 $62 3642,6 R23 ,1205 RJ3 -,9427 L$A 1430,4 MSA 190.9 SSA 4.9

90E ,7677 9RA 1,i643 BC5 3.87_2 FSP -J_JO 561 3641,9 SG2 71.6 THA 176.97 EL| 1250.8 ELI 14.9 ALF 179.56

LAUNCH 0ATE DEC B 1965 FLIGHT TIM( 159,00 ARRIVAL OAT[ APR 29 1966

N[LIOCENTRIC CON'IC

RL 147.55 LAL .00

RP 108.75 LAP -.?Z

RC 125.905 GL Z3,69

PLANETOCENTRIC CONIC

C5 14.79§ VNL 3.946

,LNCH ATMTH LNCH TIHE

90.00 I 51 23

90.00 IS 2 54

IO0.O0 3 20 51

100.00 _6 22 6

J10.00 A 33 59

_IO.OO 17 25 29

OISTANCE 403.9_9

LOL 75.?0 VL Z?.620 GAL -5.00 AZL 86,79 HCA 192.91 SMA

LOP 269.59 vP 3?.447 GAP 5,39 AZP 93.I4 TAL 204.77 TAP

GP 1.62 7AL 124.61 ZAP 143,97 [T8 359,96 7A[ I55,70 [T[

127.80 £CC .17557 INC 3.2169 VI 30.136

37,69 RCA 105.36 APO 150o14 VZ 54._4_

190,0_ ZAC 40.74 ETC 157,6Z CLP-14_.OO

OLA 4,53 RAL 303.89 RAO 6567,6 VEL 11.670 PTM 2.05 VHP 4.|46 DPA -20.00 RAP 307.Z0 ECC I.Z435

L'| TIN£ INJ LAT INJ LONG INJ RT ASC INJ AZNTM INJ TIME PO CST TIM INJ Z LAT INJ Z LONG

1295.63 o21,23 46,05 161.55 109.19 2 35 29 I685.6 -IB._1 38.49

4649,02 13,97 197.32 159.93 65,11 16 20 22 4048.0 10.50 190.56

2016,40 -22,20 25.96 161.19 110.55 3 54 29 1416.4 -19.20 18.34

4392.49 14.89 178.27 I59,37 63.7# 17 35 19 379_.5 IJ.2_ 171.3B

1787,54 -24,78 7.32 1_0.01 I14.55 5 5 46 1397.5 "Zl.Z9 359.91

4194.11 17.36 I61.65 159,00 60,09 18 35 22 5584.1 13.16 155.15

DIFFERENTIAL C_RECTION$

TOE .8_63 TRA-|.1495 TC5-4,0454 BAU .9017

ROE .0099 eRA ,0351 RC3 ._510 FAU °10140

FD[ 1,3642 FRA -,4431FC3-5,9352 BSP |1741

BO( .8263 BRA 1,1500 BC3 4,0531 FS9 -1439

MI0-COUR$E EXECUTION ACCURACY ORBIT 0ETERMINATION 4CCUR4CV

SGT 3761.7 $GR 200,6 $G3 435.4 8T 1557.6 5R 22.5 66 755.0

RRT -,9915 _ °.9763 RTF .9412 CRT ,3196 CRS °.5704 C$T -.9956

SGB 3767.0 R23 .0_13 R13 °.9413 LSA 1_13,3 MSA 181.4 55A 6.5

SGI 3763.9 9G2 90,9 THA 177,29 ELI 1337.8 EL_ Zl.Z ALr .30

LAUNCH DATE DEC B I965 FLIGHT TIMIE 140.00 ARRIVAL OAT[ APR 17 1966

HELIOCENTRIC CONIC

RL 147,55 LAL ,00

RP 108.79 LAP -,_0

RC I_9.245 GL _4,14

PLANETO_ENTRIC CONIC

C3 14.534 VHL 3.9J5

LNCH A_MTH LNCH TIME

_O.00 I 36 5?

90.00 15 IS 26

100.00 3 20 51

JO0,O0 16 34 I4

J10.O0 4 34 55

110.00 J7 36 39

OIFF_R_NTIAL CO_R[CTION$

DISTANCE 409.934

LOt. 75.70 VL 27.5?6 GAL -4.77 _Zk 86.74 HCA 196.09 SMA J27.50 £CC .17604 INC 3.1550 V! 30.136

LOP 271.76 VP 37.406 GAP 5.63 AZP 93.13 TAL 203.43 TAp 39.51 RC4 105.06 APO 149.95 v2 34.838

GP 1.27 ZAL 122,87 7AP 145.93 ET9 359.67 ZAE 134.97 ETE 180.21 ZAC 4_.Jl [TC J57.7_ CLP-145.8_

DLA 5.39 RAL 503.40 R_D 456?.6 VEL

L-I TIME INJ bAT INJ LONG |NJ RT kS(

2509.90 -21,74 47.55 163.06

46J7.45 13.08 195,7J I6J.03

Z039.33 -22.71 27.79 162.69

4363.25 14,01 |76.56 160.57

1806,50 -25.3I 9.54 161.55

4167.84 16.47 J60.54 159.18

TOE J747 TRA-I.JIJD TC5-4.2479 9AU .9290

ROE .01_9 RRA .02_O _C5 ,2575 FAU .09619
FOE 1,329_ FRA -._487 FC5-5,7214 BSP 12236 SGB 3996.5 R25

BOE .9750 8RA 1.1313 9C3 4.2556 rSP -1391 SGI 3894.9 5G2

11.659 PTH 2.05 VHP 4,255 OPA °ZO.07 RAP 508.66 [CC |.Z595

.ZNJ AZNTH INJ TIM[ PO C$T TIN INJ 7 L4T [NJ 2 LONG

109.60 2 35 26 1708.9 -19.00 39.94

64.66 16 32 23 4017.4 9.56 JBB.80

J09.97 5 54 49 1438.3 -]g,79 19,7J

63.52 I? 46 5? 3763.3 J0.32 J69.7J

1J3,79 5 5 | 1208.5 -2J.68 1,O7

_9.61 19 46 6 3567,8 IZ.SJ 153.70

MIO-COUR$£ _XECUTZON ACCURACY OR81T O[TERMINATION ACCURACY

SGT 399J.J $GR _04.2 $G3 417.2 ST 14J3.2 SR 37.Z 55 ?57.9

RRT -'9_97 RRt -,9236 RTF ,9403 CRT .7J95 CR$ -.9793 CST -.957?

.0631 R13 o.9404 LSA 1595.2 M5A J91,1 5SA 7.6

111,1 THA 177.49 ELI 1415.4 EL2 25.9 ALF 1,08

1700



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 2. 1965-66

LAUNCH DATE DEC B 1965

HELIOCENTRIC CONIC

eL J47,35 LAL .0O

RP 106.90 LAP -1.08

RC |ZB.SB| GL 24.52

PLANETOCENTRrC CONIC

C3 14.311 VHL 3.763

LNCH ATMTH LNCH TIME

90.OO J 57 9

90.00 I5 Z8 6

lDO.DO 3 21 Z?

]00.00 16 46 30

llO.OO A 36 16
zlO.O0 l? 48 0

FLIGNT TIME 14Z,00 ARR|V4L OAT[ APR Z9 I766

DISTANCE 4J5,B92

LOL T5.?0 VL Z?.5$Z OAL -4.53 ATL B6,72 HCA 199,26 SNA

LOP 2?4.92 VP 37,366 GAP 5.SB AZP 93.10 TAL 201.05 TAP

GP 1.04 ZAL 12|.07 ZAP 147,5/ [TS 359.50 7A( |$4.J3 ET[

127.20 ECC .IT659 INC 3.2792 V] 50,256
41.51RCA 104.74 APO 148.66 VZ 34.650

|80.26 ZAC 45.55 ETC 158.12 (LP-147.59

DLA 6,21 RAL 307.02 RAD 656?.6 VEL 11.648 PTH Z.04 V_P 4.566 OPA -18.86 NAP 510.Z0 ECC 1.2555.,
L-! TIME |NJ LAT IN| LONG |NJ RT A$C |NJ AZMTH IN| TIN| POCST TIN IN| 2 LAT IN| 2 LONG

2330.86 -22.21 48.99 164.65 |08.05 2 56 0 |751.0 -19.54 41.54

4587.69 12.2| 195.96 162.35 64.25 16 44 54 3987.9 8.65 187.||

Z059.1J -23.19 2B.64 164.29 108.4| 5 55 46 1459.1 -20.53 21.01

4334.99 13,|4 I74.91 |61.88 62.91 |7 58 45 5?35.0 9.40 166.11

1624.4Z -25._0 8.70 |63.17 IJ3.25 5 6 50 J224.4 -22.42 Z.IT
4142.43 15.58 158._0 160.48 59.16 18 57 2 3542.4 I|.36 152.51

OZFFEREHTIAL CORRECTIONS NIO-COUR_H_ [XECUTZON ACCURACY ORBIT DETERMINATION ACCURACY

TOE .9183 TRA-J.I065 TC3-4.4599 BAU .6546 SOT 40_0._ SGR _12,2 $G3 400.9 ST |464,6 SR 54.1 SS ?36.6
ROE .O348 RRA .O228 RC3 .2677 FAU .09J3? RRT -,7838 I_ -.7719 RTF .8400 CRT .8405 CR$ -.8517 C$T ".8584

_0E 1.2876 FRA -.1647 FC3-3,3395 BSP lZ77| SG8 4026,4 R23 .0551 RJ3 -.8401 LSA 1646.4 MS4 199,4 SSA 8.0

80E .9200 BRA 1.1067 BC3 4.4679 FSP -1358 SG| 4024.2 SO2 131.6 THA J77.63 ELl 1465.5 EL2 28.5 ALF J.76

LAUNCH DATE DEC B 1965 FLIGHT ?IHE 144.00 ARRIVAL DATE NA_ I 1966

H[L_O(_NTRIC CONIC OfSTANC£ 4Z1.838

RL 147.35 LAL .00 LOt. 75.70 VL 27.48? GAL -4.28 AZL 66,70 HCA 202.42 6MA 126.90 ECC .|7723 INC 3.2966 VJ 30.236

RP I08.82 LAP -!.26 LOP 276.09 VP 37.526 GAP 6.|2 A?P 93.05 TAL 200,65 TAP 43.07 RCA J04.41 APO 148.39 V2 34.622

RC 130.91J GL 24.65 GP .67 7AL 119,20 ZAP |49.2J £T$ 359.40 ZA[ 133.46 ETE 160.29 2AC 45.02 ETC 156.53 CLP-149.23
PLANETOCENTRIC CONIC

C3 J4.O74 VHL 3.752 DLA ?.02 RAL 2108.73 RAO 6567.6 VEL 11.639 PTH 2,04 VHP 4,479 OPA "19.80 RAP 3JI.62 EC( 1.2_16

LNCH ATMTH LNCH TIME L-I TIME ZNJ LAT IN| LONG IN| RT ASC |NJ AZMTH IN| TIME POCST TIM IN| Z LAT IN| 2 LONG

90.00 J 57 44 2353.09 -22.67 50.45 |66.34 |07.44 2 36 5? J753.J -20.07 42.74

90.00 15 4J ]O 4556.4J 11,34 192.25 165.76 63.88 |6 57 9 3958,4 7.73 J65.43

]00.00 3 22 26 2079.91 -23.65 _O.0J 165.98 106.83 3 5? 6 1479.9 -20.66 21.$2

JO0.O0 Ie 59 10 4306,63 I2.26 |73,26 J63,33 62.fl2 JB J0 56 3706,B 9o40 J66.33
JIO,OO 4 36 21 1642.32 "26.2? 10.86 |64.90 1|2.?0 5 9 5 J242.3 -22.96 3.26

110.OO 17 59 44 4117.|8 14.?0 |37.48 |6J.90 58.79 |9 8 EJ 35J?.2 J0.46 J50.94
OEFFERENT[AL CORRECTIONS MI0-COUR$( [X_CUT;ON A(CURAC_ ORBIT 0_TERNENATION ACCURACY

TOE .9929 TRA-I.0453 7C3-4.593J BAU ,8658 SGT 4094.3 SGR 219.| SG3 378.4 _T ]594.8 SR 69.0 S$ 7?0.6

ROE .0447 RRA .0|51RC3 .2758 FAU .06446 RRT -.7209 RRF -.7036 RTF .9346 CRT .80_? Cg$ -.9604 CST -.9615

FOE 1,3010 FRA -.I163 rC3-5.1953 BSP 12611 SGB 4|00.2 R23 .0416 R|3 -.8547 LSA JTGl.9 MSA 193.2 SS4 9.6

806 .9939 eR4 1.0454 0C3 4.6014 FSP -J208 S0J 4097.4 SG2 151.8 ?HA |77.79 ELI 1596.0 EL| 29.2 ALP 2.24

LAUNCH 04T[ DEC B 1965 FLIGHT TIME 146.00 ARRIVAL OAT[ N4V 3 1966

H[L|OC[NTRZ( CONIC 0ISTANCE 427,766

RL J47,35 LAL .00 LOL 75.70 VL 27.443 OAL -4,03 AZL 66.69 HCA 205.59 SNA |26.60 [CC .17796

Rp 108,85 L4P -1.45 LOP 29].25 VP 37.286 O4P 6.55 AZP 92.98 T4L 189.22 TAP 44.61 RC4 104.07

RC 133.236 GL 25.15 OF .75 ZAL |1T.25 ZAP 150.77 ETS 559.36 7AE 132.90 ETE |60.26 7AC 46.56

PLANETOC[NTR|C CONIC

C3 13.853 VHL 3.722 DLA 7.84 MAL 510.55 RAO 6567.5 VEL J|.629 PTM 2.04 VHP 4.595 DPA -|8,54 RAP 3|3.51ECC ].2160
LNCH AZNTH LNCH TIME L-I TIME IN| LAT IN| LONG IN| RT ASC |NJ AZMTM |NJ T|ME POCST TIN |NJ 2 LAT IN| 2 LONG

90.00 I 58 34 23?5.69 -25.12 51.95 168,15 106.61 2 58 10 1715.7 -20.60 44.19

90.00 15 54 42 4526.87 10.45 190.54 165.34 65.55 17 l0 11 3928.9 6.81 183.75

|00.00 5 13 41 2101.I5 -24.J1 31,42 167.61 106.22 3 56 43 1501.2 -21.40 23.68

100,00 17 12 16 4276.64 11.37 |71.66 164.65 62.11 16 25 54 3618.6 7,56 164.9_ +

110.00 4 40 33 1860.60 -26.75 12.09 166.74 112.15 5 I| 54 1260.6 -25.51 4.42

110.00 18 11 53 409|.94 13,60 156.07 I63.43 56.41 18 20 5 5481.9 9.53 149.5g
CIFFERENTIAL CORRECTIONS NI0-COUR$E [X_CUT|0N ACCURACY ORBIT 0E TERMINATION ACCURACY

TO[ J,0374 TRA-I.0060 TC3-4.8064 8AU .69|6 SGT 4218.4 $_R 23|,J $G3 364.5 ST J667.6 SR 65.6 $$ 7?0,0
ROE .0554 RRA .0084 RC3 .266| FAU .06036 RRT -,668_ RRf -.6658 RTF ,8546 CRT .9361 CR$ -.9694 CST -.8652

FOE 1.Z561FRA -.Oflfll FC3-5.0344 BSP |3J50 SGO 4224.8 RZ3 .0407 R]3 -.9347 LSA |629.| MS4 J90.3 $$A 11.1
BO[ 1,03eB BRA 1,0060 BC3 4.8151 FflP -1|68 $G| 4221.3 SGZ 1?1.8 ?HA J77.90 ELI 1669.? EL2 30.1 ALF Z.75

INC 3,5105 Vl 50.236

APO 148.15 V2 34.816

ETC 156.99 CLP-|50.?P

LAUNCH DATE DEC B 1965 FLZGHT TIHE 146,00 ARRIVAL DATE NAY 5 1966

HELIOCENTRIC CONIC

RL 147.3_ LAL .00
RP 106,67 LAP -I.60

RC 135.553 GL 25.36

PLANETOCENTRIC CONIC

(3 1_.651 VHL 3.695

LNCH A_HT_ LNC_ TIME
90.00 I 39 37

90.00 16 $ 47

]00.00 3 25 10

JO0.O0 I7 23 35

110.OO 4 43 1

110.OO 18 24 33

DISTANCE 433.680

LOL 75.?0 VL ZT.396 GAL -3.76 AZL 86.68 _CA Z08.76 _k_A |16.30 fCC .|T�eO INC 5.52_0 VI 30,25_
LOP 264.41VP 37.247 GAP 6.59 AZP 9_._| TAL |97.?6 TAP 46.52 RCA 103.72 4PO J46.66 V2 34.809

OP .66 ZAL 115.21 7AP 132.16 ET$ 359,34 ZAE 152.39 ETE 160.23 ZAC 46.21 ETC |59.4? CLP-/SE.26

DLA 8.67 RAL 3|2.42 RA0 636?.5 VEL 11.62J PTH 2.04 VHP 4.709 0PA -19.21 RAP 315.27 ECC I.ZEAT

L-Z TINt_ ZNJ LAT INJ LONO IN| RT A$C ZNJ A?NTH INJ TI_ PO (ST TIH ]NJ 2 LA7 IN| 2 LONG

2399.20 -23.56 53,53 |70.06 106.|5 E 39 36 |?99,2 -21,14 45.T0
4496.93 9.53 186.62 167.02 63.2J J7 25 46 3596,9 5,66 J62.06

2|23,26 -24.56 3Z.90 169.75 |07,58 4 0 35 1525.5 -21.94 25.10

4250.10 J0,46 ]?0.05 |66.53 6J.64 IS 36 45 3650.1 6.6_ 165.56

1879.64 -27.23 13.36 166,?0 JJJ.SJ 5 |4 21 |2?9,6 -24,06 5.62

4066.49 12.69 |54.66 165.09 56.06 19 32 19 3466.5 6.56 146.22

NI0-COUR$E EXECUTION ACCURAC_ ORBIT DETERMIN4TION ACCURACY

SGT 4330.6 SGR _43.4 $G3 350.4 ST I749.9 5R 101.4 $$ 77_.Z
RRT ".6|6? RRF -._060 RTF .9336 CRT .9569 CRS -.9926 C$T -.9651

5GB 4337.4 R23 .0394 RJ3 -.9338 LSA 1907.5 MSA 167,g $5A 12.2

SGJ 4353.2 SGZ 19|,5 THA 175.01 ELI 1752.6 EL2 29.4 ALF 5.|e

DIFFERENTIAL CORRECTIONS

rof 1.0893 TRA -,9539 TC3-5.OO28 gAU .9|47
ROE ,0653 RR4 .O01J RC3 ,2695 FAU .0?644

FOE 1.2265 FRA .0219 FC5-4._473 65P 13570

802 J.0903 6RA .9539 BC3 5.01|7 FSP -IJ51

J701



JPL TM 33-99 EARTH--VENUS TRAJECTORIES iVOL 2. 1965-66J

i.AUNE_ OAT[ 0£( 8 J965 FLIGNT T[N£ 15D.DO ARRIYAL CAT[ NAY ? J961

_ELIOC[NTRI( CONIC DIST&NC Ir 439.5D1

RL 147.35 LAL ,00 LOL 75.70 VL 27.350 G&L -3.48 AZL B6,67 NCA Z||.9Z SNA 126.00 [CC .J79?5 INC 3.3297 ¥| 30.23t

JP IO6.Ja LAP ol.76 LOP 287.5D VP 3?.ZOa GAP I.IZ AZP 9Z.83 T&L 196.Z8 TAP 411.20 inCA ]03.35 APO J46.|5 VZ 3a.11Oa

RC J$Y.1163 GL 25.59 GP ,511 FAL 115.011 7AP |55,61 I[TI 359.36 zAr 131.94 £T£ 1110.111 ZAC 49.90 FTC J59.96 CLP-153.67

PkA N( TO(I"NTRI C CONIC

(3 13.474 VHL 3,671 DLA 9.52 RAL 3J4.42 RAD 6567.5 VFL 11.613 PYH 2.03 VHP 4.11Z7 0PA -16.11" RAP 317.O6 [CO l.ZZJT

LNCH A2'NTH LNCH TINC L-I TIN£ |NJ LAT IN| LONG IN| RT A11C IN| AZNTN IN| TIN[ PO CST TIM [NJ Z L&T IN| Z LONG

gO.DO Z O 46 2425.117 -ZA.D4 55,19 172.15 I05.44 Z 41 IZ 1623.9 -71.611 4T.3|

90.00 16 23 29 441111.56 11.59 187.011 1611,113 62.92 17 37 5? 3868.6 4.90 1110.35

JOO.00 3 26 49 2146.45 "ZS.0A 34.47 171.113 106.1111 4 2 36 1546.4 -2Z.49 26.60

tOO.DO J7 40 g 4ZZJ.Z| 9.52 168,40 J68.34 61.53 18 50 30 36Z|.Z 5.65 16! .75

li0.00 4 45 42 11199.112 -Z?,TZ 14.70 I?0.BJ 110.115 5 17 ZZ 1Z99.6 -Z4.63 6.89

liD.DO J11 3? 45 4040.111 1J.96 153.25 166,66 37.74 19 45 6 3440.11 7.62 146.65

OIFFIrRENTJAL C_R£CTION$ NJ0-COUR_ £XJ[CUTION ACCURACY OREIT _[TERNINATION ACCURACY

TOE 1.14Z7 TRA -.892Z TC3-5.J1168 BAU .93110 5GT 4435.6 $C,R _.55.9 5(,3 336.7 ST 11136.6 SR 116.8 $S 782.3

ROE .0747 RRA -.0063 RE3 .31DO FAU .07239 RRT -.51175 RRF -.51120 RTF .9527 CRT .9715 CRS -.9923 CST -.9670

rOE J.J995 FRA .0979 FC3-4.6513 86P J3941 11(,8 4443.0 R23 .03113 R13 -.93Z7 LSA 1991.3 NSA J115.3 SSd 13.3
1102 l.J451 ERA .11922 8(3 5.1961 FSP o1||0 KJ 44311.0 SGZ ZIO.6 THA I78.IZ ELI 11140.3 £12 27.6 ALF 3.54

LAUNCH DAT£ 0£C 11 1965 FLIGHT TIN[ 152.00 ARRIVAL CATE NAY 9 J966

HELIOCENTRIC CON|C

RL 147.33 LAL .DO
RP J011.90 LAP °1.92

RC |40.j11A GL 25.77

PLAN_TO(ENTRZC CONIC

C3 13.324 VHL _.650
LN(H ATNYH LNCH TIN(

90.00 Z Z 8

90.00 14 38 A9

JO0.O0 3 26 39

100.00 17 53 0

lJO.OO 4 48 3_

110.OO I11 51 31

OIFFER[NTiAL CORRECTIONS

TOE 1.200t TRA -.112J4 TC3-5,3594 BAU .9564

RO£ .O1137 RRA -.0145 RE3 .3|9Z FAU .06853

rO[ 1.1730 FRA .1705 FC3-4.4525 BSP 14276

BO£ I.Z067 BRA .11216 B(3 5.36_9 FSP -J0611

DISTANCE 445.466

LOt. 75.70 VL 27,304 GAL -3,ZO AZL 116.66 HCA ZJ3.09 S_AA

LOP 290.74 VP 37,170 GAP 7.06 AZP 91.73 TAL 194.77 YAP

GP .52 ZAL 110.86 zAP 155.01 [T11 359.40 7A_ |31.34 £T£

|25.?0 £C( .111080 INC 3.3369 VJ 30.236
49.116 RCA J02,97 APO 1411.43 V2 34.799

|80.J3 ZAC 5J.65 £TC 160.44 CLP-155.OJ

0LA IO.311 RAL 316,50 RAO 6567.5 V£L |J.606 PTH 2.03 VHP 4.947 0PA -111.4J RAP 3111.95 £CC l.ZJ93
L-i TIN£ JNJ LAT INJ LONG INJ RT A$C INJ AZNTH INJ TIN£ PO C$T TIN IN| Z LAT IN| Z LONG

2449.115 -24.49 56.95 174.35 104.67 Z A2 311 11149.B -22.24 49.O1

4437.73 7.63 J85.32 170.79 62.65 11 52 46 31137.7 3.91 176.62

2170.116 "75.52 36.13 174.04 106.13 4 4 49 J570.9 "23.06 211.J9

4191.95 8,57 166.75 170.29 61.25 ]9 4 51 3591.9 4.67 160.J3

1920.60 -28.22 16.J3 173.05 1J0.14 5 20 37 J_ZO.7 "75.22 6.25

4014.92 11.02 151.114 168.112 57.43 J9 58 26 34J4.9 6.65 145.48

MID-COURSE EXECUTION ACCURACY OR11|T O£T£RNINA TION ACCURACY

5GT 4336.1 5GR 268.5 SG3 323.11 ST 1928.J sg 131.7 SS 790.3
RRT -,5206 RRF -.51114 RTF .9317 CRT .911111 CR5 -.91197 CST -,9690

$68 4544.1R23 .0376 R|3 -.9317 LSA 1079.9 NSA 1111.1 SSA |4.3

SG| 45311.3 $G_ 229.2 THA 1711.23 £LJ 1932.5 £L2 24.9 ALF 3.64

LAUNCH DATE DEC B J965 FLIGHT TIN[ 154.00 ARRIVAL DATE NAY Jl 1966

NELIOC[NTRrC CONZE

RL 147.35 LAL -00

RP 1011.91 LAP -2.01
RC 142.456 GL 25.90

PLANETOC£NTRIC CONIC
C3 15.207 VHL 3.654

LNCH ATNTN LNCH TIME L-I TIME IN| LAT
90,00 2 3 56 2477.24 -24.95

90.00 16 54 48 440_.5| 6.6_

lO0.O0 3 30 57 2196.6,0 -25.99
100.00 18 JO 28 4162.311 7.60

110.00 4 51 43 1942.65 -7P.73

110.00 19 5 52 59118.90 10.06

OIFrER£NTIAL C(_RRECTION$

TDE 1.1597 TRA -.74211 TC5-5.5J93 8AU .9762

ROE .o923 RRA -.OZZ6 RE3 .3269 FAU .064116

rDE 1.1514 FRA .2392 FC3-4.25|6 8SP 146|?

80E 1.2631 BRA .7431 BC3 5.5289 FSP -103|

DISTANCE 451,336

LOL 75.?0 VL 21.Z59 GAL "2-90 AZL 66.66 HCA 216.25 SNA

LOP 293.90 VP 37,152 GAP 7.29 ATP 92.63 TAL 193.25 TAP
GP .47 ZAL 108.55 ZAP |56.30 £TS 359.45 7A[ 131,20 £T£

125.40 £CC .16198 INC 3.5432 vJ 30.236

51.50 RCA 102.58 APO JA6.ZZ VZ 34.?g5

180.09 ZAC 5].46 [TC 160.92 {LP-156.30

DLA

IN| LONG IN| RT ASC IN| AZMTH IN| TIN£

58,83 176.7J 105.114 Z 44 53

163.55 172.90 62.41 18 8 14

37.69 176.41 105.3l 4 7 14

165.09 172.39 61.00 19 19 50

17.66 175.45 109.37 5 24 5

150.43 170.90 57.16 20 12 21

NI0-COURS£ EXECUTION ACCURACY

SGT 4632.11 $GR 281.1 SG3 31J.4

RRT -.4763 RRF -,47?3 RTF .9308

SG6 d641.4 R23 .O3?Z RJ3 -.93011

SGJ 4634.11 SGZ Z4?.J THA 178.34

11.27 RAL 318.69 RAO 6561.5 VEL 11.601 PTH 2.03 VHP 5.070 0PA -17.94 RAP 320.111 [CO I.Z174
PO CST TIN |NJ Z LAT IN| _ LONG

|677.Z -22,111 50,82

3606.5 Z.gJ J?6.B?

1596.6 -23.64 29.66

3562.4 3.67 158.50

13=2.9 -25.62 9.69
3388,9 5.66 144,10

ORBIT 0[T£RNINA TJON ACCURACY

ST 7071.? SR 146.3 SS 797,8

CRT .98118 CR$ -.9855 C$T -.9709

LSA Z171.0 NSA 178.6 SSA 15.3

£11 2026.9 EL2 ZI.B ALr 4.O9

LAUNCH DAT£ DEC 11 1965 FLIGHT TIN( |56,00 ARRIVAL 0ATE NAY 13 1966

H[LIO(ENTR|C CONIC

RL |47.35 LAL .O0

RP 1011.92 LAP -2.21

RC 144.737 GL 25.99

PLAN[TOCENTR;C CONIC

C3 13.126 VHL 3.623

LNCH ATNTH LNCH T|N£
90.00 Z 5 11

90,00 IT 11 Z?

I00.00 3 32 45
100.00 18 26 34

110.OO 4 35 Z

110,OO 19 ZO 46

OZrF£ReNTZAL CORRZCTZON5

TOE J.3252 TRA -,6530 7(3-5.65511 BAU .9942

R0E .1010 RRA -.0309 RE3 .3325 FAU .06|25

rOE 1.1335 FRA .3017 r(3-4,0_84 BSP 14678

80E 1.3_90 1IRA .65311 BC3 5.6656 FSP -986

DISTANCE 457.196

LOL 75.70 VL 27.213 GAL -2.59 AZL 86.65 HC_ 721.41SNA

LOP 297.06 VP 3?.096 GAP 7.5_ AZP 92.5| TAL 191.70 TAP

5P .43 2AL 106.16 _AP 15?.53 (TS 359.52 ZA£ 1_O.89 £T£

175,11 £CC .111329 INC 3.34116 Vl 30.236

53.|Z RCA 102.111 APO 148.04 VZ 34.791

1_0.04 ZAE 55.31 £TC 161.39 CLP-157.53

0LA JE.I? RAL 3_0.98 RAO 656?.5 V£L J|._98 PTH 7.03 VHP 5,194 0PA -I?,42 RAP 322.6_ [CC 1.2J60

L-I T_N£ JNJ LAT _NJ LON_ _NJ RT ASC IN| A_NTH _NJ TIME PC) CST TIM IN| Z LAT |NJ Z LONG
E506.13 -_5.41 60.BZ 179.22 |02,94 Z 46 57 J906.1 -23.36 52.?4

43?4.9? 5.66 |8J,77 175.16 62.Zl 18 24 Z_ 3?75,0 1.69 175,|1

_223.73 -26.46 39.77 17_.94 104.43 4 9 49 1623.7 -24.22 31.69

4J32,60 6.61 163,43 174.64 60,7B 19 35 27 3532.6 Z.67 156.66

|9_6.25 -29.25 19.28 ]?8.00 |08,54 5 27 411 J366,2 -_6,44 JI.23

396_.65 9.10 149.03 173.13 56.91 20 26 49 3362.8 4,68 142.73
MJ0oC(_JR$E EXECUTION ACCURACY ORBIT OET£RNZNATION ACCURAC_

SGT 4722.7 $GR 793.3 653 299.6 ST 7J23.0 SR J60.5 SS 808.2

RRT -.4331RRF -.4363 RT_ .9296 CRT .9931CR5 -.9800 CST ".9?30

$G6 473|,8 R23 .0360 RJ3 -.9296 LSA 2270,6 NSA 175,O SS_ 16.1

5_| 4724.4 5G2 264.3 THA I711,45 EL| 2129,0 EL_ 18.7 ALr 4.29

170_



JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL. 2. 1965-661

LAUNCH DATE DEC 8 196_ FLIGHT TIN| |58.00 ARRIVAL DATE NAY I5 I048

HELIOCENTRIC CONIC DISTANCE 463.039

RL |47.3§ LAL .00 LOL TG.TO VL 27.16? GAL -Z.2B AZL 86.65 HCA ZZ4.5B SNA 124.8! ECC .18473 INC 3.3533 VJ 30.Z36

RP 108.93 LAP -2,35 LOP 300,22 VP 37.059 GaP 7.76 ATP 92.39 TAL 190.|4 TAP 54,_1 -RCA JD|.?6 APO |47.8? VZ 34.788

RC JA?.DD8 GL 26.04 GP .40 7AL 103.68 ZAP J58.7J ET5 359,60 7AE 130.63 [TE J80.00 7AC 57.22 ETC 161.85 CLP-JIS,Tt

PLANETOCENTRIC CONIC

C3 13.087 VHL 3.6J8 OLA 13.08 RAL 3Z3.36 RAG 6567.5 VEL 11.596 PTM Z,03 VHP §.322 DPA -J6.8? RAP 324.8I ECC 1.2|§4

LNCH AZNTH LNCN TINE L-] T|NE IN| LAT IN| LONG ;NJ AT ASC IN| AZMTH |NJ TZNE PO CST TIM IN| 2 LAT IN| 2 LONG

90.00 2 6 53 2536.53 -25,86 62,94 |81.89 101.97 2 49 I0 1936.5 -23.95 SA.?g

90.00 I? 28 45 4343.25 4.65 179.99 |77.58 62.04 18 41 8 3743.3 .8? 173.34

J00.00 3 33 2 2232.2? "26.93 4|,78 J8J.62 183.48 4 12 34 1832.3 -24,81 33.60

;00.00 I8 43 I8 4J02.73 3.62 161.77 I??.05 60,59 19 5J 40 3302.7 J.66 I35.22

110.00 4 58 35 1990.85 -29.77 21.0| |80.72 107.63 fl 31 46 1390.9 -Z?.0? 12.86

lIO,OO 19 36 14 3936.93 8.13 147.63 173.51 56.68 20 41 fll 3336.9 3.69 I41.36

DIFFERENTIAL CCRRECTIONS MI0-C_JRSE EXECUTI(_q ACCURACY ORg|? 0ETERNINATION ACCURACY

TDE 1.5905 TRA -.3573 TC3-3.78|1 0AU |.OI31 SGT 48J3,| SGR 305,3 8G3 288.7 ST 2Z22,6 SR 174.6 55 81§.4

ROE .IOgfl RRA -.0393 RC3 .3362 FAU .0fl796 RRT -.3929 RRF ".3993 RTF .9291 CRT .9951CRS -.9?37 CS? -.9749

FDE I.JIZ7 FRA .3893 FC3-3.8342 BSP 13200 SG9 4822.8 223 .0360 213 -.9291 LSA 2367,8 N$A 170.9 SSA 17.0

BDE 1.3848 6RA .3fl87 BC3 5.7909 FSP -9fl5 5GI 48|4,6 $92 2_.8 THA 178.57 ELI 2229.3 EL2 17,2 ALF 4.47

LAUNCH DATE DEC 8 J96fi FLIGHT T|ME 160.00 ARRIVAL DATE NAY IT 1966

HELIOCENTRIC CONIC DISTANCE 468.897

RL 147.55 LAL .00 LOL 75.70 VL 27.|21 GAL -1.93 AZL 85.54 HCA 227.74 SNA
RP 108.94 LAP -2.48 LOP 303.39 VP 37.024 GAP 8,00 AZP 92.28 TAL |88.33 TAP

RC I49.266 GL 28.02 GP .37 7AL |OJ,JJ ZAP ;39.8_ ET8 359,69 ZAE |30.40 ETE

PLANETOCENTR_C CONIC

C3 13.082 VHL 3.618 DLA |4.00 RAL 323.84 RAD 6367.fl V[L 11.596 PTH 2.03 VHP

LNCH ATNTH LNCH TII_ L-J TIME IN| LAT IN| LONG IN| RT ASC IN| AZMTH

90.00 2 8 43 2368.4? -26.29 85,18 |84.72 100,92
90,00 17 48 42 43J1,30 3.63 178.21 180,17 61.90

IO0.O0 3 37 29 2282.22 "27.39 43.87 184.47 102.46

lO0.O0 19 O 37 4072.98 4.67 |60.|3 _79.62 60.43

110.00 5 2 2| 2019.9? -30.29 22.84 183.9| 106.56

JIO.OO J9 52 14 39J1.30 7.|? 146.29 |78.03 56.49

DIFFERENTIAL C_RECT]ON5 MZD-C(_JRSE EXECUTION ACCURACY

TOE 1.4586 TRA ".4327 TC3°3.SS2J BAU 1,0312 SGT 4898.9 SGR 3J7.! SG3 278.I

ROE ,1180 RRA -,O479 RC3 .3374 FAU .03490 RRT -.3342 RRF -.3634 RTF ,9287

FOE 1,O933 FRA ,428J FC3-3,8236 BSP J5305 SOB 4909,Z 223 ,0336 RJ3 -,9297

SO[ 1.4634 8RA .4892 Be3 3.89|7 FIr °923 59| 4900,2 SG2 296.5 THA I78.68

124.32 [CC .|8632 INC 3.33?5 Vl 30.236
56.29 RCA J01,32 APO 147.73 v2 34.786

I79.97 ZAC 39.19 ETC |62,28 CLP-J59.88

5.452 0PA -16.28 RAP 326.83 ECC I.ZIS5

|NJ TIME PO C5? TIM IN| 2 LAT IN| 2 LOnG

Z 31 32 1968,3 -24.51 56.96

18 58 33 37|1.3 -.JG I?|.57

4 J_ 31 1982.2 -2fl.40 35.63

20 g 30 34?3.0 .65 133.39
5 33 59 1416.7 -2?.7! 14.60

20 57 29 3311.3 2,?I I40.03

ORBIT DETERMINATION ACCURACY

ST 2323.8 SR 188.5 SS 822.3

CRT .9932 CRS -.9668 CST -,9767

LSA 2496,3 NSA J68,9 SSA |?,8

ELI 2331.3 EL2 18.4 ALF 4.62

LAUNCH DATE DEC B 1865 FLIGHT TIN[ J62,00 ARRIVAL DATE NAY I9 1966

HELIOCENTRIC CONIC D|STANC[ 4?4.680

RL 147.55 LAL .00 LOL 73.?0 VL 27.0?6 GAL -1.60 AZL 86.64 HCA 230.90 SNA

RP 108.94 LAP -2.6J LOP 306.55 VP 36,989 GAP 8.24 AZP 92.12 TAL |86.95 TAP

RC ISI.GJJ GL 23.83 GP .34 ZAL 98.47 ZAP 160.95 ETS 359.79 ZAE 1_0.21 ETE

PLANETOCENTRIC CON|C
C5 13.149 VNL 3,626 0LA 14.92 RAL 328.4] RA0 6367.5 VEL 11.399 PTH 2,03 VHP

LNCH ATNTH LNCH TIRE L-I TIME IN| LAT IN| LONG IN| RT ASC ;NJ AZMTH IN| TIME

90.DO 2 10 41 2601.92 -26.70 67.34 187.72 99.81 2 54 3
gO.GO 18 3 15 4279.9| 2.62 176.44 182.92 61.79 J9 16 34

IOO.OO 3 40 6 2313.56 -2?.83 46.09 |87.48 I01.37 4 J8 40

IDO.OO 19 J8 31 4043.30 3.63 158.50 |82.36 60.3| 20 23 34

JIO.OO 5 6 22 2043.65 -30.80 24.78 |86.66 103.92 3 40 26

II0.00 20 8 44 3886.|7 6.22 144.96 180.73 56,32 21 13 3]

0IFFERENTIAL C_RRECTION8 MID-COURSE EXECUTZON ACCURACY

TOE 1.5300 TRA -.3390 T(3-5.9572 8AU 1.0489 $GT 4981.6 5GR 328.4 593 269.2

ROE .|26? RRA-.0559 RC3 .3360 FAU .03|79 RRT -.3168 RRF -.3283 RTF ,9283

FOE |.O759 FR4 .4848 FC5-_,4|O2 8SP |5789 SG8 4992.4 RZ5 .0350 R|3 -.9Z84
gO[ 1.5352 8RA ,3436 8¢3 3.9667 FSP -89| SG| 4982.? SG2 311.4 THA I78.80

124.24 ECC ,18807 INC 3.3614 vI 30,236

37.8fl RCA J00.8? APO 147.60 V2 3a.785

179.94 7AC 6|,15 ETC I62,70 CLP-160.95

3.385 DPA -1§.63 RAP 328.87 [CC I,ZI64

PO CST TIN IN| 2 LAT IN| 2 LONG

2001.9 -25.07 39.23

3679.9 -I.18 169,81

|713.6 o2fl.98 3?,78

3443.5 -.33 131,9?

1443.7 -28.35 I6,4A

3286.2 1.73 J38,?2

ORS|T DETERMINATION ACCURACY
ST 2426.? SR 202.t SS 829.3

CRT .993? CRS -.9593 CGT -.9785

LSA 2567.Z NSA 165.0 8SA 18.5

ELI 2435.0 EL2 22.3 ALF 4.73

LAUNCH DATE DEC 8 1988 FLIGHT TIN( 164.O0 ARRIVAL DATE NAg 21 1986

HELIOCENTRIC CONIC

RL 147.33 LAL ,OO

RP 108.94 LAP -2.72

RC I55,743 GL 25.82

PLANE TOCENTRJC CONIC

C5 13.28| VHL 3,642
LNCH AZNTH LNCH TIME L-I TIME INJ LAT

90,OO 2 12 48 2939.82 -27,08

90.00 18 24 21 4248.69 1,61

lO0.DO 3 42 53 2346.2| -28.25

I00.00 19 _6 58 4014.53 2.65
IlO.OO 3 IO 38 207|,74 "3J.29

110.00 EO 25 4Z 3861.77 5,30

DIFFERENTIAL C_RRECTION8

TOE 1.6062 TRA -.2133 T(3-5.9949 BAU 1.0644

ROE .1356 RRA -.0640 RC3 .3318 FAU .04890

FOE 1.0602 FRA .flA12 FC3-3.18f16 BSP 160]3

BOE 1,61]g BRA .EZ2? BC3 6.0038 FSP -857

DISTANCE 480.478

LOt, ?_.70 VL 27.034 GAL -1,23 A2L 89.94 _CA 234.06 SMA

LOP 309.7| vP 39.959 GAP 8,48 .AZP 91.98 TAL 185.34 TAP
GP .32 ZAL 93.77 ZAP |62.01ETS 359.90 ZAE |30.04 ETE

123.93 ECC .18998 IN( 3.3630 vJ 30.256

39.40 R(A 100.40 APO 147.30 V2 34,784
|79.9J ZAC_ 63.I7 ETC 163.I0 CLP-|62.02

OLA

INJ LONG INJ RT ASC INJ AZNTH INJ T|ME

?0.02 190.88 98.62 2 59 45
174.70 |85,84 61.?_ J9 33 J0

48.43 1_.99 100.21 4 22 I

|_6.91 183,28 60.2| 20 43 30

26.82 199.89 104.51 3 43 10
143.67 183.61 36.J8 21 30 4

NI0-COURSE EXECUT|CN ACCURACY

SGT _0_6.6 $GR 338,9 5G3 238.5

RRT -,2796 RRF -.2932 RTF .9279

5GB 5068.0 423 .0340 RI3 -.9279

SGI 303?.3 $52 323.3 THA |78,92

|3,64 R_L 33J.07 RAO 639?.3 VEL J|,904 PTH 2.03 VHP 3.724 OPA -|A.99 RAP 330.83 ECC 1.2182
PC) CST T|N IN| 2 LAT IN| 2 LONG

2036.8 -23.61 6].66

3648.7 "2,J8 168.07

|746.2 -26.33 40.0_

3414,3 -I,34 J50,38
J471.? -28,99 J8,37

3291,8 .82 J37.43

ORBIT 0ETERM_NATION ACCURACY

5T 2332.7 SR Z15.8 SS 836.J

CRT .9909 CR$ ".931= CST -.9802

L$A 267!.0 NSA 139.6 SSA 19,!

ELJ 2341.? EL2 28.9 ALF 4,83

1703



JPL TM 33-99 EARTH--VENUS TRAJECTORIES GVOL. 2. 1965-66

LAUNCN DATE DEC B 196_

HELIOCENTRIC CONIC

RL |47.]5 LAL ,00

Rp 108.94 LAP -Z.6]

R{ ISS.g62 GL 25.63

PLANETO_ENTR|C CONIC

C3 13.436 VHL 3,665
LNCH AFMTH LNCH T|M_

gO.DO 2 J5 4

90.00 |B 43 5B

|00,00 3 45 5e

lOO.O0 19 55 4_

110.00 5 15 II

JlO.O0 20 43 3

fLIGHT TIN{ 166.00 ARRIVAL DATE NAv 13 |966

DISTANC[ 486.Z6D

LOL 15.?0 VL Z6.986 GAL -,SO ATL 86.63 HCA Z37,Z2 SNA JZ3.67 ECC .19Z01 INC 3.36BZ V| 30.Z36

LOP 3|Z.87 YP 36.923 GAP 6.73 AZP 9i,62 TAL 183.7J TAP 60.93RCA 99.91 APO 147,42 v2 34.764

GP .30 7AL 93,00 ZAP |63.04 [TS ,0Z 7AE 119,90 £T[ 179.89 ZAC 65.Z3 ETC 163.40 CLP-J63.05

OLA J6.75 RAL 333.B! RAO 6567.5 VEL ||,61! PTH 2.03 VHP 5.866 DPA -14.19 RAP 333.02 ECC 1.12JI

L-I TIN{ IN| LAT IN| LONG IN| RT A$C |NJ AZMTH IN| TIME PO CST T|N IN| 7 LAT |NJ Z LONG

2673.07 -27.42 72,62 194.Z0 97.36 Z 59 38 _073.1 -26.12 64.ZO

4218.JZ ,6Z 171,99 |88.92 6J.69 19 54 17 3618.| -3.17 166.36

2380.08 -28.63 SO.B? 194.00 98.99 4 25 36 I?SO.l -Z7.09 42.41

3986.35 1,69 I5§.36 188.33 60.15 21 2 15 3386.3 -2.19 148.84

2|00.84 -31,77 28,95 |93.28 103.33 5 50 i2 1500.8 -29.61 ZO.4l

3838.36 4,41 142.44 186.64 56.0? 2I 47 I 3238,4 -.07 136.22

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTXON ACCURACY

TOE 1.6818 TRA -.08|| TC3-6.0092 BAU |.08J0 SGT 5131.9 SGR 349.0 SG3 149,4

ROE .1450 RRA -,0718 RC3 .3249 FAU ,04608 RRT -.2446 RRF -.2606 RTF .9280

FOE 1.0426 FRA .5928 FC3-2.9690 BSP 16300 SGB 5|43.7 R23 .0337 RI3 -.9280

BOE |.668! BRA .|083 BC3 (,0J80 rSP -83! SGI 5_32.6.8G2 338,4 THA J79.04

LAUNCH O4TE D[C 8 1965 _LIGHT TIN[ 168.00

HELIC_ENTRI( CONIC DXSTANCE 492.023

RL 147.33 LAL ,OO LOL 75,70 VL 26.94! GAL -.50 AZL 86.63 HCA 240.38 S_A

RP 108.94 LAP -2.93 LOP 316,04 VP 36.89I GAP 8.98 ATP 91,67 TAL |82.01 TAP

RC |58.188 GL 25,36 GP .28 ZAL 90.J8 ZAP I64,04 ET$ ,J5 ZAE J29.79 ETE

PLAN(TO(ENTR]C CONIC

C3 13.680 VHL 5,699 OLA J7,64 RAL 336,63 RAO 6_7.5 V£L |1.622 PTH 2,04 VHP
LNCH AZNTH LNCH TIME L-I T]NE _NJ LAT ]NJ LONG JNJ RT AS{ IN| AZNTH |HI TIME

90.00 2 |7 32 27|0.57 °27.72 75.33 I97,67 96.04 3 2 42

90.00 19 4 J 4188.47 -.33 171.34 J92.I7 61.68 20 13 49

|O0.O0 3 4g JO 24J5,04 -28.98 53,41 J97.50 97.68 4 29 25
1010.00 20 15 4 3959.23 .77 15_.87 J9J.55 60.12 21 21 3

liD.DO 5 20 1 2J30,82 -52.22 3|.J? 196.84 102.09 5 55 31

JJO.OO 2J O 42 38J6o2J 3o57 141,28 189,8I 55.98 22 4 19

0IFFERENTIAL CORRECTIONS NI0-(OUR$E EX£(UTION ACCURACY

TOE 1,7604 TRA .0602 TC3-5,9890 BAU 1,0968 SGT _203.l 8GR _58.5 $G3 240.6

ROE ,1648 RRA -.0792 RC3 .3153 FAU .04346 RRT -.ZZOI RRF -,2282 RTF .9285

FOE 1.0Z37 FRA .6410 FC3-2.75i9 BSP 16573 5GB 52J5.5 R23 .O330 R13 -.9266

BOE I,?6/Z eRA .0994 8C3 5,9972 FSP -806 SGJ 5203.7 SG2 350.4 THA J79.J7

ORg|T DETERMINATION 4CCURAC v

ST 2632.6 SR 229.4 SS 839.7

CRT .987J CR$ -.9436 CST -.9817

LSA 7768.2 NS4 I56.4 SSA 19.6

ELI 2642.3 EL2 36.6 4LF 4.91

ARR|VAL 0ATE NAY 25 1966

|23,39 ECC .1943S INC 3.3112 v| 3O.236
62.45 RCA 99.4J APO |47,37 V2 34.785

179.88 7AC 67.37 ETC 163.83 CLP-I64.05

6.0|40PA -13.56 RAP 335.JJ ECC J,175]
PO CST 7IN IN| Z LAT IN| 7 LONG

2J|0.6 -26.59 66.84

3588.5 -4.|2 164.?0

1815.0 -27.61 44.88

]359.2 -3.21 147.35

1530.8 -30.22 22.53
3216.2 -.92 |35.07

ORBIT DETERMINATION ACCURACY
ST 2730.4 SR 243.0 SS 842.0

(RT .9825 CR5 -.9359 CST -.983Z

LSA 2863,5 NSA 153.6 SS4 ZO.O
ELI 2740.9 EL7 45.0 4LF 5.00

L4UNCH DATE DEC B 1965 FLIGHT TIN£ J?O,O0 _RR|VAL DATE NAY Z? ]965

NELTOCENTRZ¢ CONIC
RL 147.35 LAL .00

RP 106.94 LAP "3,01

RC |60.359 GL 25.03

PLANETOCENTRIC CONIC

C3 14,000 VHL 3,742

LNCN ATNTH LNCH T|NE

90.00 2 ZO II

gO.O0 19 24 23

lO0.O0 3 _Z 39
|O0.O0 20 34 36

110.O0 5 25 9

110.00 21 18 36

DISTANCE 497.771

LOL 75,70 VL 26.896 GAL -.I0 AZL 86.63 HCA 243.54 5NA

LOP 3|9,20 VP 36.660 GAP 9.25 4ZP 91.50 TAL 180.41 TAP

GP .27 74L 87.32 ZAP J65,02 ETS -29 7AE 129.70 ETE

|23.J2 ECC ,19684 ZNC 3.3140 Vl 30.Z35

63.96 RCA 98.BB APO 141.35 vz 34.787

179.86 7AC 69,43 ETC 164.J7 CLP-165.D2

OLA 16.50 RAL 339.52 RA0 6561.6 VEL 11,636 PTH 2.04 VHP 6.166 0P4 -|Z.BJ RAP 331.12 ECC 1,2304

L-I T_NE _NJ LAT IN| LONG IN| RT AS{ ]NJ ATMTH _NJ TIME PO CST TIM JNJ Z L4T [NJ Z LONG
2749.13 -_7.96 78.12 201.29 94.66 3 6 0 ZJ49.l -21.02 69.58

4J60.06 -1.25 I69,15 |95,57 61,71 20 53 43 3560.1 -5.02 J63.|0

2450.92 -29.27 56.04 201.J5 96.33 4 33 30 1850.9 -29.09 47.44

3933.49 -,J0 |52.46 194,93 60.11 21 40 9 3333,5 -4.08 145.93

2|61.55 -52.64 33.47 200,56 100.78 6 I 10 J56|,5 -30.B0 74.73
3795.63 2.78 140.Z0 193.13 55.92 22 21 51 3195.6 -J.71 134.00

OIrrERENTIAL CORRECTIONS NZO-COURSE EXECUTION ACCURACY

TOE |.8322 TRA .2065 TC3-5.9462 BAU 1.l|44 5GT 5270.9 8GR 367.4 $G3 231,9
ROE .|654 RRA -.0861RC3 ,3033 FAU ,04J25 RRT ",1783 RR_ "o20|5 RTF ,9300

rOE .9ee6 FRA .6828 rC3-2,5510 BSP J7087 SGB 5283.7 R23 ,0354 RI3 -.9501

8DE J.8396 BRA ,2237 BC3 5.9539 FSP -812 SG| 5271.3 SG2 361.5 THA |79.28

LAUNCH DA T_ DEC 8 1965 ?LIGHT TIN{ J72,00

HELIOCENTRIC CONIC OISTANCE 303.499

RL 147.35 LAL ,00 LCY,. 75.70 VL 26.852 GAL .3| ATL 86.62 HCA 246,7J SMA

RP 108.93 LAP -3.J0 LOP 322.3? VP 36.829 GAP 9.52 4ZP 91,34 TAL 179.76 TAP
RC |62.536 GL 24,63 GP .25 ZAL 84.43 ZAP 16_.97 ET$ .43 ?AE 129.62 ETE

@L4Nt_TOCENTRJC CONIC
C3 14.405 VHk 3.795 OLA |9.32 RAL 342.46 RAO 6567,6 VEL 11.653 PTH 2.05 VHP

LNCH ATNTH LNCH TIME L-I TIME _NJ LAT _NJ LONG _NJ RT A$C ZNJ A_NTH JNJ TIME

90.00 2 23 3 2786.6I -26.15 80.99 205,05 93.23 3 9 32
90.00 19 44 59 4133.I6 -2,12 168,25 I99.13 61.76 20 53 _3

IO0.O0 3 56 24 _4_:_8 -29.52 58,74 204.94 94.93 4 37 52

100.00 20 54 19 3909.43 -.92 151,14 I98.46 60,|2 21 59 29

1|0,00 5 30 36 2192.89 °33.01 35,64 204.43 99.43 6 7 9

110.00 2J 36 37 3776.88 2.07 139.22 lg_,_9 55.87 22 39 34

OIFFERENTZA_ CORRECTIONS MIO-COUR_ EXECUTION ACCURACY

TOE 1.925J TRA .3784 TC3-_.8_4 BAU 1.1242 SGT _328.7 SGR 375,3 $G3 223.9

ROE .1765 RRA -.0926 RC3 ,2883 _AU .03636 RRT -,14|7 RRF -,|609 RTF ,9289

FOE .9972 FRA .7369 _C3-2.305_ _SP 17009 $G8 534|,9 R23 .0_89 RJ3 -.92_9

80E 1.9332 8RA .3876 8C3 5.8375 FSP -750 8G1 5329.0 8G2 371.5 THA 179.45

122.85 £CC

65.47 RCA
179.86 74C

6.324 0PA

ORBIT _ETERNIN4TION 4CCURAC_
ST 2810._ SR 156.9 SS 834.8

OR? .9??G CRS -.9263 {ST -.9843

LS4 2939.2 NSA 15J.I $64 ZO.Z

ELI 282|,7 EL2 53.B ALF 5.11

ARRIVAL DATE MAY 29 ]966

.|99_5 INC 3.3766 VJ 30,236
98.33 APO 147.36 V2 34,789

?J.58 ETC 164,49 CLP-16_.97

-J2.03 RAP 339,34 ECC 1.137J

PO {ST TIN ]NJ Z L47 IN| 7 LONG
2186,6 -27.40 72.41

3533.2 -5.BB 161.59

1887.6 -28.52 50,08

3309,4 -4.BB J44.60

1592,9 -31.36 27,0J

3J76.9 -Z.42 133.O2

ORgIT OETERMINATION 4CCURAC_

ST 2914.8 SR 270.Z $$ 845.4

CRT .9?|9 CRS -.9210 {ST -.9856

LSA 3045,7 _SA 150.6 SSA 20,3

EL| 2926.6 EL{ 63.4 ALF 3.J_

J704



JPL TM 33-99 EARTH--VENUS TRAJECTORIES iVOL. 2, 1965-66)

LAUNCM GATE 0EC 8 1965 FLIGHT TIME 174.00 ARRIVAL DATE MAY 31 IDEA

HELIOCENTRIC CONIC

RL 147.35 LAL *O0 COL 75.?0 VL

RP 108.9Z LAP -3.17 LOP 3Z5.53 VP

#( 16A.699 GL 24.I6 GP .24 ZAL

PLANETOCENTRIC CONIC

C3 14.905 VHL 5,86|

LNCH ATMTN LN{H TIN[
90,00 Z Z6 IJ

90.00 20 5 4Z

IO0.O0 A 0 27

i00.00 ZIIA 6

II0.OO 5 36 Z3

]10.OO 21 54 40

DIFFERENTIAL C(_RECTION$

TOE 2.008B TRA .5506 1C3-5,70J6 BAU J.]374

ROE .I886 RRA -.09B3 RC3 .2715 FAU .03606

FDE .9810 FRA .7828 FC3-2.0942 BSP 17219

BDE 2.OI76 BRA .5593 BC3 5.708l FSP -726

DISTANCE 509.206

26,808 GAL .74 ATL D6.62 H(A 249.87 INA 122.58 ECC .Z0249 |NC 5.5793 VI 30.236

36.800 GAP 9.90 AFP 9J.|6 TAL 177,09 TAP 66.96 RCA 97.76 APO |47.40 V2 54,T92

81.53 ZAP |66,89 ET$ .59 ZAE I29,57 ETE 179.86 rAC 73.74 ETC 164.79 CLP-166.89

OLA 20.11RAL 345.45 RA0 6567.6 VEL l|.67A PTH 2.05 VHP 6.490 0PA -11.2Z RAP 3AI.47 ECC 1.2A53

L-I TIME INJ LAT IMJ LONG |NJ RT A$C INJ ATMTH ZNJ TIME PO C$T T;M INJ _ LAT INJ _ LONG

2828.77 -28.Z7 83.93 208,94 91.76 3 13 ZO 2228.B -Z?,72 75.50

4IOB.]B -2.92 166.86 202.82 6|.82 21 14 |0 3508.2 -6.67 160.19

2524.77 -29.7I 6|.49 208.86 93.50 i A2 32 1924.8 -28.90 52.77
3887,4I -J.66 149.93 202.I2 60.J5 ZZ |8 54 3287.4 -5.62 I43,38

22Z4.65 -33.34 38.26 209.43 98.03 6 13 28 I8ZA.6 -31.97 29.34
3?60.30 1.43 138.36 200.I8 55.84 22 5? 20 3160.3 -3.06 132.15

M_0-C_JRSE EXECUTION ACCURACY ORS|T 0ETERNINATION AC(URACY

SGT 5387,6 SGR 382.? $G3 ZI6.3 ST 2995.5 SR 283.6 S$ 842,9

RRT -.I086 RRF -.1293 RTr .9296 CRT .9662 CRS -.9138 CST -.9968

SG8 5401.1RZ3 .0_BO RI3 ".9296 LSA 3|21.0 MIA 150.5 5SA 20.3

5GI 5387.7 SG2 380.4 TMA I79.56 ELI 3008.0 EL2 72.9 ALF 5.23

LAUNCH DATE DEC 8 1965 FLIGHT TINE |76.00 ARRIVAL DATE JUN 2 ]966

HELIOCENTRIC CONIC

RL 147.35 LAL .OO

RP lOS.9J LAP -5.23

RC J66.647 GL Z_.63

PLANETOCENTR|E CON|C

(3 J5.5J0 VHL 3.938

LNCH AZNTH LNCN TIME

90.00 2 29 38
90.00 ZO 26 El

JOO.OO 4 4 50

100.00 El 33 49

IJ0.00 5 42 3_

|JO.O0 22 12 37

01STANCE 314.890

LOL 75,70 VL Z6,764 GAL J,J9 AZL 66,62 HCA 253,D3 SMA 122,3J ECC ,20570 INC 3,3BIB VJ 30,236
LOP 326.70 VP 36.772 GAP 10.09 AZP 90.99 TAL |75.41 TAP 68.44 RCA 97.I5 APO 147.47 v2 34,796

GP ,2_ ZAL 76,62 ZAP J67,_0 ET$ ,7_ ZAE 329.32 ETE |79,8_ 7A( 75,93 ET( 363,06 CLP-JS?,SD

OL4 2D.B4 #AL 348.47 RkO 6367.6 VEL JJ.70O PTH 2.06 VHP 6.662 OPA -I0.38 RAP 3A3.8I ECC J.2533

L-X TImE _NJ LAT |NJ LONG |NJ RT ASC ZNJ AZNTM ]NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2B69.35 -ZB.32 B6.89 2J2.93 90.2? 3 J7 26 6269,4 -27.98 78,24

4085.47 "3.65 165.59 Z06.63 6|.90 2J 34 27 3485.5 "7.38 J58.89

2362.27 -29.83 64.Z7 212.90 92.04 4 47 33 1962.3 -29._3 55.51

3867.79 -Z.33 I48.85 205.90 60.19 22 39 16 3267.8 -6.28 I4E.29
2258.64 -33,62 40.72 212,56 96.60 6 20 8 |656.6 -32.34 31.72

3746.18 .89 137.62 Z03.BB 55.83 23 15 3 3IA6.2 -3.60 131.42

ORBIT OETERMtNATZON ACCURACY
ST 3066.7 SR 297.3 SS 839.2

CRT .9605 CRS -.9074 CST -,9818

LIA 3189.7 MSA 150.6 SSA 20.l
ELI 5080.0 EL2 82.4 ALF 5.32

OIFrERENTIAL CORRECTIONS

TOE 2.0928 TRA .7340 T(3-5.5383 BAU J.J496

ROE .ZOI6 RRA ".I033 R(_ .2_50 FAU .03377

FOE .9659 rRA .8257 rC3-J.8BAB BSP 17433

BOE 2.102_ BRA .T4lZ 8C$ 5.544I FSP -704

MIO-CO_JRS( EX£CUTION ACcuRaCY
SGT 544_.I $GR 389.4 SG3 208.6

RRT -.0756 RR_" -.096| RTF .9503

SGB 5455.0 R23 .0256 RI3 -.9304

SG| _44|,Z SG2 _88._ THA I79.69

LAUNCH OATE DEC B J96_ FLIGNT T[NE 178.00 ARRIVAL DATE JUN 4 196S

NELIOCENTRIC CONIC

RL 147.55 LAL .00 LOL 75.70 VL

RF 108.89 LAP -3.E9 LOP 331.87 VP

RC J66.980 GL 23.04 GP .22 ZAL

PLANE TOCENTR_( CONIC

C3 16.234 VHL 4.029

LNCH AZNTN LNCN TIME

90.00 Z 33 El

90.00 20 46 50
I00.00 4 9 34

IO0,O0 21 53 10
IIO.OO 5 49 2

_10.OO 22 30 2D

_|FFERENTIAL CORRECTIONS

TDE 2.|TYl TRA ,9295 T_3-5,344_ BAU J,J_09

ROE .2156 RRA -.JOT& RC3 .233| rAU ,03|6_

rOE ,9507 FRA ,6883 FC3-J,6864 BSP J7623

BDE 2.1878 8RA .9357 8C3 5.3493 FSP -680

OISTANCE 520.551

26.721 GAL 1.65 AIL 86.62 MCA 256.19 5MA 122.05 ECC .20918 INC 5.5842 Vl 30.236

36.744 GAP I0.39 A?P 90.6| TAL 173.7_ TAP 69.93 RCA 96.5_ APO 147._9 VZ 34.$00

75.72 ZAP 168.69 ETS, .92 ZAE 129.50 ET( 179.87 ZkC 79.I3 ETC 165.32 CLP-IEB.69

0LA Z_.53 RAL )SI.50RAO 6567.7 VEL ]1.731PTH 2.07 VHP 6.845 oPa -9.53 RAP 345.75 ECC 1.2672

L-I TImE INJ LAT INJ LONG _NJ RT ASC |NJ AZMTM |NJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2910.10 -29.29 89.87 ZI?.OE 88,78 3 _1 51 23]0.1 -28.16 81.2!

4065.40 -4.29 164.46 210.55 61.98 21 54 55 3465.4 -9.01 157,75

2599.83 -29.69 67.06 EIT.0_ 90.57 4 52 54 I999.8 -29,49 58.28

3850.90 -2.90 147.9g _09.78 60.24 22 5? 29 3_50.9 -6.84 141.35

6288.69 -33.84 43.20 216.80 95.15 6 27 I0 1688,7 -32,76 34.13
3734.90 .46 137.03 _07.69 35.82 23 32 35 3134.8 -4.03 130.82

M|0-COURSE EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

SGT 5490,9 SGR 395,3 563 20j.4 ST 3127,9 IR 310.6 $S 835.6

RRT -.0428 RRF -.0637 RTF .9334 CRT ,9548 CR$ -.90IZ C$T -.9888

5GB _505,J R23 ,0236 RJ3 -,93JA LS_ 3248,3 MSA JSZ,O SSA J9,8

SGI 5490.9 SGE 3_4.9 TMA 179.82 ELI 3141.9 EL2 92.0 ALF 5.42

LAUNCH DATE DEC 8 1965 FLIGHT TIME 180.00 ARRIVAL OATE JUN 6 1966

HEL|OCENTRZC CONIC

RL |47.35 LAL .O_

RP 108.88 LAP -3.33

RC 17I.O96 GL 22.39

PLANE TO_ENTRIC CONIC
C3 |7.089 VHL 4.|34

LNCH AZMTH LNCH TIME

90.00 E 37 2_

90,00 _ 6 5_

JO0.O0 4 14 42

lO0.O0 Z2 12 23
_10.00 5 5S S3

110.OO 22 47 43

DISTANCE 526.185

LOL 7_.70 VL 26.878 GAL 2.14 A?L _8.6J HCA 259.36 S_A IZl.80 EC( .21297 IN( 3.3865 vl 30.236

LOP 335.04 VP 36.7IB GAP IO.?O AZP 90.63 TAL 172.05 TAP 71.41 RCA 95.86 APO 147.73 v2 34.805

GP ._J ZAL 72.85 ZAP I89._6 ET$ I,|0 _A£ I29.40 ETE I79.88 ?AC 80,35 £T( I65.55 (LP-I69.56

OLA 22.|5 RAL 3_4.54 RA0 6567.7 V£L lj.767 PTH 2,08 VHP 7.033 0PA -8.65 RAP 347.89 ECC J.ZSlt
L-I TIME |NJ LAT TNJ LONG _NJ RT ASC _NJ AZMTH INJ T_ME PO CST TIN INJ 2 LAT INJ 2 LONG

2930.73 -28._ 92.84 22_.I9 87.zg 3 26 39 2350.? -_8.Zg 84.Jg

4048.32 -4.84 J63.50 ZI4._? 62.07 22 I4 26 5448.3 -6.54 156.78

Z637.2| "_9.88 69.84 _2|.2_ 89.|I 4 58 39 2037._ -29.68 61.0A

383?.07 -3.36 147.16 213.76 60.ZB 23 J6 22 5237.J -?.30 140,SP

23_0,64 -34.01 A_.67 22J,13 93.70 6 3A 3A 1720,6 -33.12 36.55

3726.4J ,14 136,59 Z_|.57 55.82 23 49 49 3126.4 -4.35 J30.38

ORBIT DETERMiNATiON ACCURACY

ST 3J62.11R 323.6 S$ $2T.7
CRT .949! ORS -.895A CST --9896

LSA 3300.2 NSA |SA.I SSA 19.4

ELJ 3196.9 EL2 I01.5 ALF 5,52

0_rERENTZAL CORRECTIONS

TOE 2.264J TRA 1.J400 TC3-5.1146 BAU 1.1695

RD[ .2307 RRA -.J105 RC3 .Z123 FAU .02945

rOE .9370 FRA .9J20 FC3-1.4922 BIP 17738

802 Z.2758 BRA 1.1454 Be3 5.1190 FSP -655

_ZO-COUR$[ £XE_T/ON ACCURAC_

SGT 5S35.3 SGR AO0.5 $63 194,6

RRT -.009_ RRF -.0300 RTF .9322

$GB 8549.8 R23 .DZ!! RI3 -.9322

SGi 5535.3 $62 A00.4 THA J79.96

1705



JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL. 2, 1965-66J

LAUNCH DATE DEE B 1965 FL|GNT TIME J82.00 ARR|VAL OJTE JUN 8 1966

HEL|OC(NTR|E CON|( DISTANCE 53|.7e8

RL |47.35 LAL .DO LOL 75.70 VL 26.635 GAL 2.65 AZL B6.6| HCA

RP J08.86 LAP -3.56 LOP 338.2J VP 36.692 GAP |l.04 AZP 90.44 TAL

RC 173.185 GL ZJ.?0 GP .21 ?AL 70.02 ZAP J70.42 ETS 1.50 ZAE

PLANETOCENTR]C {ON|C

C3 ]8.093 VHL 4.Z54 OLA 22.71 RAL 557.57 RAD 6567,7 VEL J|.B|0 PTH

262.52 SNA |2J.54 ECC .ZI?09 ZNC 3.3888 vl 30.236

|70.36 TAP 72.89 RCA 95.|6 APO 147.95 ¥2 51.bll

I29.47 [T[ 179,89 ZAC 82.59 ETC 165.76 CLP-JTO.4Z

LNCH ATNTH LNCH TIME L-I TIME IN| L&T IN| LONG IN| RT A$C

90.00 Z 42 O 2990.93 -28.03 95.77 225.4Z

90.00 Zl 28 35 4034.6| -5.28 I22.73 2|8.66

lOG.DO 4 ZO 15 2674.15 -g�.a| 72.58 225.54

100,DO 22 3| | 38Z6.63 -3.?Z |46.59 Z|7,80

||0.00 6 3 7 2552.50 -34.|Z 48.|4 Z25.54

|lO,OO 23 4 38 57Rl.24 -,O6 |36.32 Z15.5Z

DZFrERENT|AL E_qR[CTION5 M|D-COURSE EX[CUT|ON ACCURAEV

TOE 2.3466 TRA |.5585 TC3-4.8699 gAU l.|789 $GT 5575.8 8GR 404.9 $05 |87.8

RDE .2468 RRA -.JJZ5 RE5 .|9|| FAU .02748 RRT .OZZ8 RRF .0024 RTF .9356

rOE .9209 FRA .9523 F23-|.3|48 BSP J793| SGB 5590.5 223 -.0|90 R|3 .9336

BO£ 2.3595 BRA |.5632 8C5 4.8737 FSP -636 SGJ 5575.8 $GZ 404.8 ?HA .lO

2.09 VHP 7.253 DPA -7.76

ZNJ AZNTH |NJ TJHE PO CST TIM

85.83 3 31 51 2390.9

62.14 22 33 49 3454.6

8?.67 5 4 49 Z074.!

60.52 25 34 47 3876.6

92.24 6 42 20 |752.5

55,82 24 6 39 312J.2

RAP 550.04 ECC |.2978

|NJ 2 LAT IN| 2 LONG

°28.32 BT.J2

-8.96 155.99

-29.B! 63.78

-7.64 140.O0

-33.43 38°97

-4.54 |30.11

ORBIT 0[TERMINAT|ON ACCURACY

ST 52J8.8 SR 336.| 55 818.!

CRT .9436 CR5 -.890| CST -.9904

LSA 5554.3 MSA 156.7 SSA 18.9

EL| 3234.4 EL2 |J0.7 ALF 5.65

LAUNEH DATE DEC 8 |965 FLIGHT T|N[ |84.00 ARR|VAL DATE JUN ]O 1966

HEL;OCENTRIC CONIC

RL |47.35 LAL .O0 LOL 75.70 VL

RP |O8.84 LAP -3.38 LOP 34J.38 VP

R( 175.278 GL 20.97 GP .20 ?AL

PLANETOC[NTRJE EONZC

C3 |g.284 VHL 4.389 OLA 23.20 RAL

LNCH AZMTH LNEH T|N[ L-| TIME

90.00 2 46 59 3030.41

_0.00 2J 45 31 4OZ4.6|

|00.00 4 26 |4 ZTJO.4J

lO0.OO 2Z 48 58 3819.84

|10.00 6 10 43 2383.55

IJO.OO 23 ZO 58 5719;47

OIFFERENT|AL CORR[CTXONS

TOE 2.4295 TRA |.59Jl TC3-4.6036 BAU |.J864

ROE .2640 RRA -.||33 RC3 .J699 FAU .02555

FOE .906| FRA .9928 FC3-J.|48| 8SP |8097

80[ 2.4458 8RA |.595| BC3 4.6087 FSe -6|6

D|STANCE 537.359

26.593 GAL 3.18 AZL 86.6| HCA 265.69 SNA |2J.29 [¢C .Z2|57

36.666 GAP J|.38 AZP 9_.25 TAL ]68.68 TAP 74._7 REA 94.42

67.23 ZAP |7|.27 ET$ 1.5| 7AE |29.46 ETE 179.9J 7AE 84.83

.57 RA0 6567.8 VEL 1J.859 PTH 2.|0 VHP 7.444 DPA -6.85

INJ LAT INJ LONG |NJ RT ASE |NJ AZMTH INJ TIME PO CST T|M

-27.8| 98.64 229.7| 84.4l 3 57 30 2430.4

-5.59 |62.J7 222.80 62.20 22 52 36 5424.6

-29.68 75.27 229.88 86.26 5 |J 25 2||0.4

-5.95 J46.2J 22J._ 60.35 23 52 57 3Z19.8

-54.|7 50.58 230.02 90.80 6 50 26 |783.5

-.13 |56.E3 Z|9.52 55.82 24 22 58 3J|9.5

NIO-EOURSE EXECUT;ON ACCURACY

SGT 56|2.J SGR 408.6 5G3 JPJ.5

RRT .0553 RRF .0355 RTF .9550

SGB 5626.9 223 -.0|65 R|3 .9350

SG| 56|2.| $GE 408.0 THA .23

INC 5.5910 vJ 30.236

APO |48.J7 v£ 34.817

ETE |65.95 CLP-]7|.27

RAP 352.J8 EEC J.3170

IN| 2 LAT IN| 2 LONG

-Z8.29 90.00

-9.27 |55.42

"29.88 66.J7

-7.87 J39.62

-33.69 4|.37

-4.6! 130.01

ORS|T OETERNINATION ACCURACY

ST 3245.4 5R 348.J 55 808.2

CRT .9382 CRS -.8851 CST -.99J!

LSA 3558.7 NSA 159.8 SS4 18.4

ELI 526|.8 EL2 JJ�.B ALF 5,75

L4UNCH DATE 0EC 8 J965 FLIGHT TIME 186.00 4RRIVAL DATE JUN 12 1966

HELIOCENTRIC EONIE

IL 147.55 LAL ,00

RP 108.82 LAP -3.59

RE J77.34| GL 20.20

PLANETOEENTRIC EON|E

45 Z0.$25 VHL 4.542

LNCH ATHTH LNCH TII4_

90.00 2 52 29

90.00 22 3 38

lO0.O0 4 32 42

|00.00 23 6 7

1|O.00 8 18 39

|lO.O0 23 36 38

0|$TANEE 542.B95

LOL 75.70 VL 26.55| GAL 5.74 AT| 86.61HCA 268.86 5NA |21.05 ECC .22644 |NC 3.3952 vl 30.236

LOP 544,55 VP 36,644 GAP ||.75 ATP 90.07 TAL |67,00 TAP 75,86 RCA 95,64 APO J48.46 VZ 34.824

GP .19 ZAL 64.50 ZkP |72.1| [TS 1.74 ZAE J29.47 ETE 179.95 ZAE 87.09 ETC |62.12 CLP-172.IZ

OLA 25.65 RAL 5.53 RAO 6567.8 VEL |1.9|7 PTH Z.J2 VHP 7.666 OPA -5.92

L-| TZME INJ LAT |NJ LONG INJ RT ASC |NJ AZNTH |NJ T|NE PO CST T|N

5066.66 -27.52 I0|.4| 2_4.02 83.05 3 45_8 2468.9

4018.64 -5.78 |61.63 226.98 62.23 23 JO 36 54J8.6

2745.78 -29.49 77.88 234.26 84.89 5 |B 2? 2|45.8

5816.95 -4.04 146.06 226.02 60.36 24 9 44 52|7.0

2414.27 -34.|8 52.98 234.53 89.38 6 58 54 IBJ4.3

5721.22 -.06 136.32 223.54 55.82 24 38 40 5|21.2

DZFFERENTIAL C(_RECTION$

TOE 2.5108 TRA J.8570 TC5-4.3227 BAU 1.|927

ROE .2823 RRA -.|lZ8 RE3 .1490 FAU .02371

rOE .8908 FRA 1.0_30 FC5 -.9950 BSP |8249

B0[ 2.5267 BRA |.8404 BE3 4.5255 FSP -597

N|O-COURSE EXECUTION ACCURACY

SOT 5643.5 SGR 4JJ.5 SG3 |75.0

RRT .0877 RRF .0683 RTF .9366

SG_ 56_8.5 223 -.0|44 R|3 .9566

SGJ 5843.7 5G2 409.9 THA .37

RAP 554.55 ECE 1.3394

IN| 2 LAT IN| 2 LONG

-ZS.ZO 9E.8!

-9.46 155.08

"29.89 69.]0

-7.96 139.46

-35.89 43.75

-4,54 130,||

OR6|T OETERNINAT|ON AECURAE_

5T 5259.5 SR 359.3 $$ 796.7

CRT .9330 CRS -.8804 CST -.9918

LSA 5510,6 NSA J63.4 $SA 17.8

EL| 3276.7 EL| 128.7 ALF 5.88

LAUNCH DATE DEC $ |965 FL;GHT T/NE 188.00 ARRIVAL DATE JUN 14 J966

HELIOCENTR|C CONIC

RL 147.35 LAL .O0

RP J08.78 LAP -3.39

RE |?8.385 G_ |9.4J

PLAk_TOE(NTRI{ CONIC

(3 ZZ,202 VHL 4.?|Z

LNCH AZNTH LNEH TINE

90.00 2 58 32

9O.OO 22 ZO 46

|00.00 4 58 38

|00.00 23 2_ 22

|10.00 6 26 55

_lO.OO 23 5| 33

OISTANCE 548.385

LOL 75.70 VL 26.510 GAL 4.33 &ZL 86.60 HCA 27_.03 SNA |20.80 ECE .23J75 |NC 3.3954 V| 30.256

LOP 347,73 VP 36.62_ GAP 12.|5 A_P 89.88 TAL |65.32 TAP 77,55 RCA 92.8J APO 148.80 V2 34.832

GP .|9 Z_L 6J.83 ZAP |72.95 ETS |.99 7AE |29.47 ET[ 179.95 ZAC 89.35 ETC /66.27 CLP-172.95

OLA 25.99 RAL 6.43 RAO 6567.9 VEL 1J.983 PTH 2,14 VHP 7.906 OP_ -4.98

L-_ T_N_ |_J LAT INJ LONG INJ RT ASC |NJ AZNTH ]NJ TIME PO EST TIM

3J05.0_ -_7.18 |04.08 Z38.36 8|.75 3 50 |8 2506.0

40|6.98 -5,84 |6|,74 23|.|6 62.24 25 27 43 54|7.0

2780.0? -29.26 80.40 238.66 83.59 5 25 58 2|80.|

38J8.J4 -4,O0 |46.12 230.|7 60.35 24 26 0 32J8.J

2444.39 -34.13 55.33 239.08 87.99 7 ? 40 |844.4

37_6.59 .|4 136.60 227.58 55.82 24 53 40 3126,6

01FFER[NTJAL C(_RRECT_ON8

?DE _.9948 TRA _.1OO6 TC3-4oD2SJ BAU J.1954

RD_ .30J7 RRA ".110_ RE5 .|_J FAU .02|84

FOE .878J rRA |.0749 FE3 -.85|6 BSP J830?

BO£ Z.6123 8RA 2,|035 B(3 4.0_ FSP -574

NZ0-EOURSE IX[CUT|ON ACCURAC_

SG? 567|.0 SGR 4|_,7 553 J69.|

RRT ,|209 RRF ,|02_ RTF .938|

$GB 56_6.| RZ3 -.0J|6 R|5 .838|

8Gj 56?|.2 SG2 4J0,7 THA ,5|

RAP 356.48 EEC 1.3654

|NJ 2 LAT IN| 2 LONG

-28,05 95.52

-9.51 154.98

-29.84 Tj,65

-?.92 |39.52

-34.05 46.09

-4.34 130.39

ORBIT D[T[RNINATION AEEURAEV

ST _66.8 SR 369.6 $5 786.3

CRT .9277 CR$ -.8760 CST -.9924

L$A 5576,J NSA |87.2 SSA 17.2

EL| 3284.7 £L2 J37.2 _LF 6.00

| 706



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 2, 1965-66)

LAUNCH OAT[ 0EC 8 1965 FLIGNT TIN( Ig0.O0 ARRIVAL 0ATE JUN 16 1968

HELIOCENTRIC CONIC 0_&TANCE 553.JZB

RL 147.3g LgL ,00 LOL T§,70 VL 16.46t GAL 4.95 ATL 86.60 HCA

RP 108.77 LAP °3.38 LOP 350.90 VP 36.600 GAP lZ.GE AZP 89.69 TAL

RC JBJ,409 GL J8o39 GP ,18 ZAL 89,14 ZAp 173o78 ITS Z.28 _AE

PLAN[TOCENTR|C CONIC

C3 Z4.0ZS VHL 4.9OZ OLA 24.28 RAL 9.27 RAD 6568.0 ¥[L |Z.OS8 PTH

LNCH AZNTH LNCH T]HE L-Z TIH[ |NJ LAT IN| LONG |NJ RT ASC ZNJ

90.00 3 5 10 3141.63 -16.8| I06.61 241.?l 80.53 3 S? 3I

90.00 21 36 48 4D19.81 -5,75 161.90 235.37 62.22 13 43 AB

I00.00 4 47 3 1813.11 -28.98 82.82 143.08 SZ.34 S 33 56

100.00 23 37 36 38Z3.35 -3.82 146.42 234.3! 60.33 24 41 I9
110.00 6 35 30 1473.84 -34.04 57.63 243.65 86.63 7 16 44

110.00 0 9 34 3?35.60 ,49 137.07 131,61 95.82 Iil 50

O|rF[RENTIAL CORRECTIONS NZO-COURSE EXECUTION ACCURACY

TO[ Z.8743 TRA 2.3?60 TC3-3.7287 BAU 1.1981 SGT 5693.6 SGR 4|S.Z $G3 163.3
ROE .3ZZl RRA -.1074 RC3 .110l FAU .02013 RRT ,1534 RRF .I355 RTF .9400

FOE .8638 FRA 1.1156 FC3 -.7256 6SP 18448 $GB 3708.7 R23 -.0096 R13 .9400

8OE 2.6936 eRA 2.3?84 8C3 3.7303 FSP -557 8GI 5694.0 9GZ 410.2 THA .64

275.20 SNA 120.57 [CC .1375A INC 3.3976 vi 30.236
163.66 TAP ?8.85 RCA 91.93 APO Idg.Zl VZ 34.8a0

IZg.48 [TE J79.97 7AC 91.62 ETC 116.40 CLP-IT3.?8

Z.!$ VHP 8.]60 0PA -4.O4 RAP 358.62 [CC 1.3954

ATNTH IN| TIME PO CST TIN |NJ 2 LATJNJ | LONG

154J.6 °Z?.65 98.11

3419.6 -9,41 155.lS

1213,1 -Z9.74 14.10

3_23.S -?.74 138.93
1873.8 -34.13 48,38

3135.6 -4.00 130.66

ORBIT DETERNINATION ACCURACY
ST 3258.8 SR 378.8 $$ ??3.7

CRT .9116 CR$ ".8718 CaT ".9830

LaA 3366.3 NSA I?1.3 SSA |6.6

EL1 3111.5 EL2 145.3 Akr S.13

LAUNCH OAT[ OEC 8 1965 FLIGHT TIN| I92.00 ARRIVAL 0ATE JUN 18 1866

HELIOCENTRIC CONIC OISTANCg 5_9.Z|8

RL 147.35 LAL ,OO LOt. 75.70 VL 26.4_8 GAL 5.00 AZL 86.00 HCA Z78,37 aMA J20.33 _CC .14385 _NC 3.3999 VI $0.236

RP 108.74 LAP -3,36 LOP 354.08 VP 36.579 GAP 13.0I ATP 89.50 TAL 162.00 TAP 80.3? RCA 90.99 APO 149.68 V2 3a.Sa9

RC I83.413 GL IT,T7 GP .17 ZAL 56,74 ZAP |74.63 ETa 2.62 ZA( I29.48 [TE 180.00 ZAC 93.89 ETC 166.50 CLP-I?A.6J

PLANETOC[NTR_{ CONIC

C3 28.130 VHL 5,|I2 0LA 24.5I RAL |2.04 RAO 6568.I VEL IZ.I45 PTH 2.18 VHP 8.452 OPA -3.08 RAP .77 ECC 1.43OO
LNCH AZHTH LNCH TIH[ L-] TIM[ IN| LAT IN| LONG IN| RT AaC ]NJ AZMTH IN| T|NE PC) C$T TIN ;HI _ LAT |NJ Z LONG

90.00 3 12 Z3 3175.50 -16.4J 109.0_ 247.08 79.39 4 _ J9 25?5.3 -27.6| 100.56

90,00 22 5J 37 4027.32 -5.5| 162,31 Z39.54 62.18 23 58 45 3427.3 -9.19 155.58

lO0.O0 4 54 5? 1844,83 °28.67 85.13 247.50 8J.17 5 42 22 2244.8 -19.60 76.45

JO0.O0 23 5I 45 3833.ZZ -3o49 ;46,93 13_.43 6O°29 24 55 38 3233.2 -?.42 J40.37

110.OO 6 44 ZO 1502.60 -33.90 59.86 248.21 85.31 ? 16 3 1902.6 -34.18 50.63

J10.OO O 12 47 $748.22 .97 1_?.73 235,65 55.83 I 25 J5 3148.Z °3.52 131.52

DIFFERENTIAL CORRECTIONa HJD-COURa_ EXECUTION ACCURACY ORSZT DE TERNJNA TION ACCURACY

TO[ 2.7531 TRA 2.6678 TC3-3.430| 8AU 1.J987 aGT 57|J.5 SGR 415.9 SG3 |57.7 ST 3241.2 aR 386.7 sa 751.1
ROE .3434 RRA °.IOZ3 RC3 .0925 FAU .01846 RRT .1860 RRF .1687 RTF" .9420 CRT .9J73 CRa -.6678 CST -.9936

fOE .8504 FRA !.I588 FC3 -,6124 BSP |8571 5G_ 5726.6 R23 -.0076 RL3 .9420 LSA 3347.1NaA 175.4 SSA 18.0

BOE 2.7744 8RA 2.6698 8C3 3.43|4 FSP °54D SGJ 5712.0 SG2 408.6 THA .78 ELI 3260.6 ELI 152.9 ALF 6.16

LAUNCH _AT[ 0EC 8 1985 FLIGHT TIME 194.00 ARRIVAL OATE JUN t0 1886

HELIOCENTRIC COqIC

RL 147.35 LAL .00 LOL 15.TO VL

RP JOg,T| LAP -3.33 LOP 357,16 VP

RC 18|,395 GL 16.93 GP .I? 7AL

PLAN[TOC[NTR|C CON|C
C3 Z8,561 VHL 5.344

LNCH ATNTH LNCH Tlk[

90.00 3 ZO 13

90,O0 23 5 l0

100.00 5 3 18

100.00 0 8 41

110.00 6 33 24

lJ0,00 0 35 5
olrFfR[NTIAL CORR6CTIONa

TOE 2.8320 TRA 2.9717 TC3°3.1332 BAU 1.1967
ROE .365S RRA -.0954 RC3 .0765 FAU .01689

FOE .8380 FRA J,J992 ff3 -,GJZJ BSP 18673
BOE 2.8555 8RA Z.9782 8C3 3.134| FSP °522

O|6TANCE 564.544

26.388 GAL 6.30 AZL 86.60 HCA 28;.54 SRA 120.10 ECC .250T5 INC 3.402_ v| $0.Z38

36.558 GAP |3.48 AFP _.32 TAL I60.36 TAP 81.91RCA 89,99 APO 150,12 v2 34.858

54.32 ZAP 115.44 ITS 3.03 ZAE 129.48 ETE 180.02 ZAC 96.16 ETC 166.5? CLP°ITS.44

0kA 24.68 RAL 14.72 RA0 6568.1 VEL 11.248 PTH 2.20 VHP 8.724 OPA °2.12 RAP 2.91 [CC i.4?0O

L-| TIME XNJ LAT IN| LONG IN| RT A$C |NJ AZMTN IN| TIN6 PO CST TIN IN| 2 LAT IN| 2 LONG

3207.50 -25.99 111.21 151.41 78,34 4 IJ 40 2607.5 -E?.34 102.86

403_.57 -5.12 163,01 243.67 62.ll 24 12 29 3439.6 -8.91 156.18

2875.15 -28,34 87.31 251,91 80,06 5 51 I3 22?5.2 -19.41 78.68

3847.15 -3.02 147.7f 242.52 60.2_ I 12 49 3247.I °6.96 141.|4

2530.61 °33.72 62.03 252.79 84.04 ? 35 35 1930.? -34.18 51.82
3764.39 1.59 138.57 239.64 55.85 | 31 49 316A.I -2.90 131.3T

MIO-COURa[ [X[CA)T|ON ACCURACY ORBIT OETERN_NATION ACCURAC y

aGT 57_5.l SGR 415.8 SG3 152.3 ST 3215.S SR 393.3 aa ?49.0

RRT .2187 RRF .ZO_O RTF .9443 CRT .9124 CRS -.8639 CST o.9942

SG_ 37_D:_ R_3 °.0037 RJ3 .9_3 LSA 3320.0 NSA 119.5 aaA 15._
$01 3715,8 $G2 405.7 ?HA .9| ILl 3235.5 ELZ 160,0 ALr 6.38

LAUNCH 0ATE OEC B 1965 FLIGHT TII_ I96.00 ARR|VAL DATE JUN 12 1966

HELIOCENTRIC CONIC 0ISTANCE 869.797
RL 147.35 LAL .O0 LOt. 78.70 VL 26.349 GAL 7.03 AZL 86.60 HCA 284.72 SHA 119.88 ECC .25830 INC 3.4045 Vl 30.236

RP 108,68 LAP -3.19 LOP .44 VP 36,540 GAP 14.00 AZP 8_.13 TAL 158,7d TAP 83.d6 RCA 88.91 APO 150.94 v2 3A.868

RC 187.357 GL 16.10 GP .17 ZAL 3|.99 ZAP 176.27 ETS 3._? ZAE I29.A8 [T[ 180.05 7AC 98.43 ETC 166.63 CLP-IT6.28
PLAN£TOCENTRIC CONIC

C3 3|.369 VHL 5.60I OLA 24.79 RAL ]7.30 RAD 6568.Z V[L IZ.359 PTH 2.15 VHP 9.038 0PA -|.16 RAP 5.04 [CC 1.5163

LNCH AZNTH LNCH TIH[ L-I TINt| IN| bAT IN| LONG IN| RT ASC ;HI AZNTH IN| TIME PC) CST TIN IN| 2 LAT IN| 2 LONG
90.00 3 18 37 323?.56 -15.56 113.36 Z55.74 77.38 A 12 35 2631.6 -11.04 105,01

90.00 13 17 21 4056.32 -4.58 163.96 247.76 62.03 2d _4 39 3452.5 -8.2_ 157.25

100.00 5 IZ 4 2904.07 -27.98 89.39 256.30 79.02 6 0 28 2304.! -29.2J 80.81

100.00 0 20 33 3865.24 *2,4J J48.7I 246.56 60.20 ! 14 58 3165.Z -6.36 142.15

ilO.O0 ? Z 3g 2558.08 -33.31 64.I5 257.33 82.81 ? 45 IT 1958.1 -34.|4 54.96
1JO.OO 0 48 27 3783.88 2.34 139.60 143,S0 55.89 I 45 31 3_84.0 "_.15 133.39

DIFFERENTIAL CORRECTIONa N|0-COURa[ EXECUTION ACCURACY ORBIT D_TERNINAT|ON ACCURACY
TOf Z.9146 TRA 3.309_ TC3-Z.8369 8AU l.I_O0 $GT 5733.7 9GR 41J.1 SG3 ]47.3 ST 3186.1 SR 398,5 SS ?38.6

ROE .3885 RRA °.0883 RC3 .082J fAU ,015_8 RRT ,2521 RRF ._3SJ RTF .9466 CRT .90Td CRS -.8604 CST -.9947

rOE ,8180 rRA 1.2441 FC3 -.4218 BSP 18684 5GB 5?_0.7 R23 -.0038 R13 ,9466 LSA 3289.6 NSA 183.3 SSA J4.8
gO_ Z.8404 8RA 3.3|09 gC3 Z.8376 rap -303 sGI _736.6 $62 401.7 THA 1,05 ELI 3206.6 _L2 J66,5 ALr 6.49

1707



JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL 2, 1965-66)

LAUNCH OATE DEC 8 |969

HELIOCENTRIC CONIC

RL 147.39 LAL ,00

RP J08.85 LAP -3.24

RC IB9.t97 GL |5.26

PLANETOCENTRIC CONIC

C3 34.eJ? VHL 5.8_4

LNCH A?MTH LNCH TIME

_O.DO 3 37 39

90.00 23 28 14

]O0.00 9 Z! I2

iO0.OO O 3I I4

I_O.O0 ? IZ l

lIO.O0 0 56 5A

FLIGMT TIME |98.00 ARRIVAL OAT[ JUH Z& |966

DISTANCE 574.964

LOL 7].TO VL . 26.3J0 GAL 7.81 ATL 86.99 HCA Z87.90 SMA J10.66 ECC .26658 INC 3.4069 VI 30.236

LOP 3,62 VP 36.522 GAP |4.55 ATP 88,95 TAL 197.19 TAP 85.04 RCA 87,76 APO 15J-55 VZ 34.87B

GP ,J6 ?AL 49.76 ZAP J?7.1I [T8 4.37 ZAE |29o4T ETE |80.08 ZAC 100.70 ETC J66,55 CLP-I?T.IZ

0LA 24.85 RAL |9.79 RA0 5568.4 VEL |2.489 PTH 2.26 VHP 9.378 0PA -.|9 RAP 7.|7 ECC 1.9597

L-I TI_ _NJ LAT XNJ L_NG IN| RT A8C IN| AZMTH IN| TIME PO CST TIN _NJ Z LA T IN| Z LONG

3_85.68 -IS.J3 ||_.31 260.04 ?6.49 4 92 0 Z669.T -25.74 JD?.O]

4078.05 °5.89 I65.17 251.78 8|.93 24 96 |2 9478.0 -7.6| JSB.4T

293].60 -27.6I 91.38 260.67 7B.D5 6 I0 3 Z331.6 -28.97 82.82

3887._ -I,65 I49.93 250.54 60.|9 I 36 J 328T.4 -9.62 J43.38

2584.88 -33.22 66,Z0 25J.84 B|.62 7 59 5 J984.9 -34.06 57.0_

3806.8? 3.El JAO,?9 24?.51 55.95 2 0 2J 3206.9 -|.Z8 J34.59

OlFFERENT[AL C_R[CTIONS MIO-COORSE EXECUTION ACCURACY

TOE 2o9_4Z TeA 3.6591 TC3-2.5540 8AU |o1822 $GT 5?40.5 SGR 413.? $83 142.3

RDE ,4122 RRA °.0757 RC3 .0494 FAU .0|300 RRT .2849 RR1 r .2694 RTF .9492

FOE ,8178 FRA 1,2894 FC3 -._45_ BSP |8?7| $G_ 5755.4 R23 -,0024 RJ3 .9492

80E 5.0Z24 8RA 3.6599 BC3 2.5544 FSP -487 $GI 574_,7 $G2 395,4 THA ;.I8

FLIGHT TIM_ 200.00

H[L|OC£NTRIC CONIC 0ISTANCE 980.032

RL I47.35 LAL .00 LOL 75.70 VL 26.Z72 GAL 8.65 AZL 86.59 HCA 29J.08 $NA JJ9.44 ECC .27568

RP 100.52 LAP o_.IS LOP 8,8J VP 58.504 GAP J5.|6 AZP 88.7? TAL I55.58 TAP 86.66 RCA 86.9J

RC IgI.ZI8 GL I4.4d GP .18 ?AL 47.63 ZAP 177.96 [TS 5.7Z 7AE |29.44 [T[ JBO.J| ZAC |02.95

PLAN[TOC[NTRIC CONIC

C_ 38.380 VHL 6.|85 OLA 24.85 RAL Z_.I6 RA0 65U,5 VEL |2.539 PTH Z,29 VHP 9,748 OPA ,77

LNCH AZMTH LNCH TIN( L'; TIM( IN| LAT IN| LON_ _Nj RT A$C IN| AZMTH IN| TIME PC) C$T TIM

90;00 3 4? I 329J.93 -E4.70 |I7,II 264.32 75.69 4 4| 93 2691.9

90,00 23 3? 47 4103.95 -3.06 J86.6Z 255,73 61,84 24 46 II 3903.9

|DO,D0 5 30 39 2957.82 -Z?.ZZ 93.ZJ 265.00 77.13 6 J9 96 2997.8

IO0.OO O 40 48 39|3.29 -.78 J5|.35 854.46 80.12 I 45 99 3313,3

]JO.O0 ? 2J 29 26II.04 -32.98 68.|9 266,32 80.47 8 5 0 ZOIJ,O

IJO.O0 J 8 25 3832,84 4.ZO J42.J5 25J.38 96.04 Z IO |8 3Z3_.8

DIFFERENTIAL CORR[CT|ON$ MIO-COURSI[ [X[CUTJON ACCURACY

TOE 3.0?54 TRA 4.0308 TC3-Z.2810 8AU l.I?06 $GT 5740.5 $GR 4|1.5 $83 J37.5

ROE .4385 RRA -,08_8 RC3 .0384 FAU .01238 RRT .3178 RRF .3028 RTF .9520

FOE .#089 FRA 1,3387 FC3 -,2789 8SP J8850 $G_ 5755,_ RZ3 -.OOJ3 RJ3 .95_0

80( 3.|082 8RA 4.O3II 8C3 2.28;3 FSP "472 SGI 5?AZ.O SGZ 3_0.0 THA J.3|

LAUNCH OAT[ OEC 8 J985

CRSIT 0ETERNINATION ACCURACY

5T 3|46.J SR 402.| SS 727-1

CRT .90_3 CR5 -.8570 CST -.999Z

LSA 9248,7 NSA J86.7 SSA J4.Z

[L| 3J87.O ELI |72.Z ALF 6.50

ARRIVAL OAT[ JUN _5 J965

INC 3.4094 V| 30.236

APO 152.37 VZ 34.889

[TC |66.69 CLP-|77.96

RAP 9.29 [CC |.63J6

IN| Z LAT IN| ? LONG

-26.4_ J08.87

-6.80 ]99.94

-Z8.72 84,73

°4.75 |44.8J

-33.95 59.0_

-.Z9 |_5.94

ORBIT DETERMINATION ACCURAC_

ST 9J00.9 5R 404.| SS 7|7.9

CRT .8972 CRS ".8937 CST -.99_7

LSA 3202.9 MSA 189.8 5sA J3.6

ELI 3J2_.J ELI |77.3 ALF 6.69

LAUNCN 0_TE 08C 8 J955 FLIGHT TIME 202°00 ARRIVAk OAT[ JUN Z_ |986

HEL|OCENTRI( CON|C

RL |47.35 LAL ,00 LOL

RP |0_,98 LAP -3.1l LOP

RC 193.I|3 GL 13.62 GP

PLAN[TOCENTRIC CONIC

C3 4Z.T�Z VHL 6.539

LMCH ATMTH LN_H TIME

90.00 3 58 52

90,00 23 46 2

IO0.O0 5 AO 20

|00.00 0 49 |0

|JO.OO T 30 99

|JO,O0 I 19 |

O/rFERENTIAL CC_R_CTION$

TOE 3,I594 TRA 4.4279 TC3-2.0194 8AU I.|543

e0£ .4613 RRA °.0475 RC3 .029! FAU ,01095

rOE .8018 FRA |.3869 FC3 °.2ZJ8 8SP I8908

80( 3,J9Z9 8RA 4.428Z 8C9 Z.0J98 FSP -457

OISTANCE 584.980

75.?0 VL 26,234 GAL 9.55 AZL 86.59 NCA 294.26 5MA JJ9.23 ECC .28969 INC 3.4|ZJ vJ 30.Z36

9.99 vP 38.488 GAP I5.8J ATP 88.60 TAL |54.06 TAP 8_,9l RCA 85.J5 APO J53.Z9 v? 34.900

• 15 ZAL 45.60 ZAP I78.82 ITS 8,92 ZAE |29;4I ET[ 180.14 14C JOS.ZO ETC J65.53 CLP-J?B.B3

DLA 24.80 RAL 24.43 RA0 _588.6 VEL I2.8|I PTH Z.93 VHP J0.148 0PA |;?Z RAP |J.4J ECC 1.7036

L-_ TIM( IN| LAT _NJ L0_IG IN| RT ASC |NJ A_MTH _NJ TIN( PO CST TIM |NJ _ LAT IN| Z LONG

3316.42 °24.Z7 118.78 268.56 14.95 4 32 8 2115.4 -25.|| Jl0,99

4133.93 oZ.09 168,30 259.80 61.75 Z4 54 95 3539.9 -5,85 J5J.53

2982.80 -28.83 94.95 269.29 76.31 G 30 3 Z38Z.8 -Z8.45 88.53

3942.75 ._2 152.97 258.3I 80.IJ I 94 53 334Z.8 -3.75 J48.44

2636.85 -_2,68 70.J3 270.74 79,36 8 IA 55 2036.6 -39.80 6J.OT

38_1.69 5,30 143.87 255.13 56,I8 2 |9 23 325J,7 ,82 J37,45

MID-COURSE EXECUTION ACCURACY ORBIT 0[T[RMINATION ACCURACY

$GT 5735.7 SGR 408.5 $83 J33.0 ST 3092.| SR 404.5 ss 709.5

RRT .3508 RR_ .33_2 RTF ,9549 CRT .8922 CRS -,8507 CST -.9967

$88 _751.2 RZ3 -.0003 R|9 .9549 LSA 3|53.6 NSA J�E.Z ssA J3.|

SGI 5738,9 SGZ 38_.9 THA J.44 _L| 3073.5 ELI ]BJ,4 ALF 8.77

LAUNCH OATE OEC B |_65 FL|GHT T|I, qE: 204.00 ARRIVAL _ATE JUN 30 J966

HELI(XENTR]C CONIC

RL |47.39 LAL .O0 LOt- 75.70 VL

RP 108.99 LAP -3,03 LOP 13./8 VP

RC 194.989 GL J2.81 GP .IS ZAL

PLAN_TO_ENTR]C CONIC

C3 47.847 VHL 6.9J7

LN(H AZNTH LNCH TIME

90.00 4 7 l

90.00 23 53 3

|O0.O0 _ _O J2

IO0.OO 0 56 29

iIO,O0 7 40 E7

JIO.O0 I _Z 4A

OIFFERENTJAL CORRECTION8

TO[ 3._509 TRA 4.8360 TC3-I,76_6 9AU l.I3IA

ROE .48_ R_A -.0Z98 RC3 .0_15 r_u .00952

FOE .7975 FRA 1.4415 FC3 -,j?_ 85P I887A

B0[ 3.E87J 8RA 4.BS6I 8C3 1,7_87 FSP °440

0]$TANCE 989.787

ZE.|9? GAL 10.5| AZL 86.59 HCA 297.44 SMA JI�,0_ ECC .29675 INC 3.4J48 V| 30.236

38,472 GAP J_,53 AZP 88.42 TAL |52.57 TAP 90.01RCA 89.70 APO 154.34 V2 34.912

43.67 ZAP J79.$7 ETS 28.9I ZAE |29.35 ETE 180.|7 _AC 107,Ag ETC ]66.57 CLP-179.Tl

DLA 24.7| RAL Z8,_9 RA0 _568.8 VEL _3.008 PTH 2,37 VHP I0._87 OPA Z,67 RAP 13.9J E£C 1,7874

L-_ T|I_E _NJ LAT _NJ LONG |NJ RT A$C IN| ATNTH |NJ TIME PO CST TIM IN| _ LAT IN| E LONG

3339.27 °23.86 |20.33 27_.75 74.28 5 2 4| 2739.3 -25.79 |JZ.J9

4167.84 -I,O! |?O.JB 2_3.38 Gl.70 Z5 2 30 9367.6 -4.78 |63.53

300_.60 o26.44 96.82 273,52 75.52 6 40 J9 Z406,6 -28.J7 88._5

3_75,54 1,33 |54.?? Z_Z,08 £0,J3 _ _ 44 3379.5 -E.55 148.Z4

ZS£J*_ -32.35 ?_.01 275.|0 78.29 8 24 48 ZO6|.7 -39.62 53.00

989_'EI 5.A9 |4_.33 258.88 55,36 E E7 37 3_93._ Z.02 J39,09

MI0-C(_UR$[ EX[CUT|ON ACCURACY ORBIT 0ETERMINATION ACCURAC _

$GT 5730.9 $GR 405.2 583 J28.8 ST 3003.5 5R 403.3 S$ 703.8

RRT .3844 RRF .3703 RTF ,9580 CRT .88?4 CR$ -.848J CST -.996T

$GB 5745.E R23 .0005 R15 .9580 LSA 3|05,0 MSA J93.9 SSA J_,3

$GI 5733.0 $G2 374,0 THA 1,58 ELI 30_4,8 EL_ 184.5 JLr 6.9_

|708



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 2, 1965-663

C4UN(_ OAT_ OEC 8 1g¢5 FLIGPPT TZM( Z06.00 ARRIVAL 04 T[ JUL Z [966

HELIOC[NTRZC COqZC

RL 14T,35 LAL .00 LOL

RF 108.51 LAP -Z.94 LOP

RC Jtl.84Z GL J2.O2 GP
PLANETOCENTRIC CONZC

C3 53.g08 YNL 7.339 0LA

LNCH AZNTH LNCH TIME L-! TXNE

90.00 4 17 15 3360.62

90,00 D 2 49 4204.73

lO0.O0 6 O ]] 3029.30
IO0.O0 J Z 44 4011.#8

1J0.00 7 49 51 2666.20

110.00 ! 29 54 3927.15
DIffERENTIAL CORRECTIONS

TOE 3.3435 TRA 3.31|0

RD[ .3J26 RRA -.0095

FDE .7940 FRA 1.4988

8DE 3.3826 ERA 3.5|10

01STANCE 394.424

79.70 VL Z6.161 GAL 11.33 AlL 88.38 MCA 900.63 SNA 118.82 ECC .30etg ZNC 9.4111

]6,37 VP 36.498 GAP 17.32 A_P 88._$ TAL |S|.14 TAP 91.77 RCA 82.J1 APO J99.93

.J9 ZAL 4].86 ZAP 179.37 279 16&.OZ ?A[ 1_.Z? [_E 1&0.AD ZA( 109.63 ETC |66.49

14.38 RAL 18.62 240 6365.9 VEL 13.235 PTH 2.42 VHP 11.099 0PA 3.81 RAP 13.99 [CC 1.6899

IN| LAT ]NJ LONG ]NJ RT ASC IN| A_NTH IN| TI_ PO _$T TIN IN| Z LAT _NJ Z LONG

°23.46 121.?7 Z76.BB 73.67 S 13 26 2760.6 -19.48 113.88

• J8 J72.24 26?.06 6|.68 J J2 34 3604.7 -3.60 J69.ej

-26.04 95.19 277.69 14.78 6 30 40 2429.3 -27.88 89.87

2.54 156.T5 165.76 60.Zl Z 9 $6 $411.3 -_.45 _90.?_

-31.9g 73.83 Z79.3_ 77.27 $ 34 37 2o8t.z -13.41 64,89

7.76 J47,13 Z6_.55 36,61 Z 33 ! 3327.2 3.32 140.86
ORBIT DETERMINATION ACCURACY

ST 294_._ SR 400.4 SS 698.8

¢RT .8828 (RS -.84_6 CST #,9471

LSA 3031.0 MSA 194.8 SSA 12.0

EL1 2970.4 ELZ 186.9 ALr 6.86

NZO-COURS£ EXECUTION ACCURACY

TC3-1.9344 8AU 1.1038 SGT 5718.| SGR 401.1 SG3 124.8

R(_ ,0J54 FAU .008J$ RRT ,41?_J RRF .4037 RTF ,96J3
FC3 -.1313 8SP J8898 SG8 5732.2 223 .O00S R13 .9813

8C3 J.5349 rsP o426 SG1 57t0.6 SG2 364.3 THA 1.68

Vl 30.236

v2 94.924

CL# 179.39

LAUNCH OAT[ DEC 8 1985 FLIGHT TIME _08.00 ARR|V4L OATE JUL 4 1986

HELIOCENTRIC CON|C

RL J47.33LAL .00
RP lO8.47 LAP -2.84

RC |gB.673 GL 11.29

PLANET_ENTRIC COqlC

C3 80.813 VHL 7.79_

LNC_ AZNTH LNC_ TIN[
90,00 4 27 37

90.OO O ? _2

I00.00 6 JO 11

|00.00 | 7 59

]10.OO T 59 B

llO.O0 I 33 32

OISTANC[ 598,853

LOL 78.70 VL 28.JZ5 GAL |2.69 AZL 86.51 HCA 303.81 SMA 1J8.61 £CC .32297

LOP 19,58 VP 58.444 GAP 18,J9 A?P 88.09 TAL 149.78 TAP 93.59 RCA 80.38

GP .19 ZAL 40.19 ZAP 17a.4_ ET$ 178.39 ZA[ l_g.|9 ET[ 1_0.25 ZAC 211.81

INC 9.4208 VJ 30.236

APO 156.89 V2 34.938

ETC 186.37 CLP 178.46

DLA 24.4J RAL 30.93 RAD 6388.J VEL 13.497 PTH 2,47 VMP 11.602 0PA 4.93 RAP J7.66 [CO 2.0008
L-I TIME INJ LAT ]NJ LONG INJ RT A$C _NJ AZMTH INJ TIME PO CST 7]M _NJ 2 LA TINJ 2 LONG

3380.37 °23.07 lZ3.lO 280.94 73.11 5 24 17 2780.6 -25.17 115.06

4244,_O 1,48 |74.48 270.65 61.72 I J8 J7 3844,8 -2.3J 167.89

3030.93 -25.85 99.88 28|.77 74.09 7 1 2 _450.9 -27.98 91.4l

404_.67 3.83 J38.84 2_9,3_ 60.33 Z J5 29 3449.7 °.14 192.31

2710.09 -31.62 7_.99 2¢3,37 75,29 8 44 18 2110.1 o33.18 66.71

3963.28 9.|1 14g.08 266.11 58,91 2 41 33 3383.3 4.69 142.76

ORBIT 0ET[RM_NAT/ON ACCURACY

ST Z893.4 SR 399,9 SS 696.0

CRT .878| CRS -.8439 C$T °.9979

LSA 2993.8 NSA 194.9 SSA 11.9

EL| 79J4.3 EL2 J88.1 ALF 6.88

OJFFER_NTZ_ CORR[CTION$

TOE 3.4422 TRA 3.8010 TC3-1.3J4J 8AU |.0_90
#0[ ._38_ R_ .0136 RC3 .0|06 FAU ,00680

ro[ .7929 FRA 1.360# F(3 -,098_ 89P J8930

80[ 3.4841 _A 5.S010 8C3 1.3JA9 FSP -413

MIO-COUR$£ [X£CUTZO_ ACCURACY

SGT 5701.5 SGR 396.4 SG3 120.8

RRT .4506 RRF .4375 RTF .9_4T

SG8 _719.3 R23 ,OOJ0 RI3 .9547
sGl _704.3 SG2 593,7 THA _.80

LAUNCH DAXE DEC _ J969 FL _._.tAT T.T_tE 2JD.DD ARR]¥AL DAY[ JUL _ J9_

NEL_OC[NTREC CONIC

RL 147.39 LAL .O0

RP 108.43 LAP -2.73

RC _OO.4PJ GL _0,49

PLANETOCENTRIC CONIC

C_ 69.O_| VHL _,312

LNCN A_NTH LNCN T|NE

90.00 4 38 32
90.00 0 il 12

IO0.O0 6 20 lO

JO0.OD ! J2 14

110.O0 8 8 15

|10.OO 1 40 38

OX$TANCE 603.034

LOL 19.70 VL 26.0_1 GAL 13.9Z ATL 88.$8 HCA

LOP 22.79 VP 36.431 GAP 19.18 ATP 87.84 TAL

GP .J4 ZAL 38,36 7_P J17,49 ETS J78,63 74(

307.OD SNA 11B.43 ECC .33110

145.50 TAP _.30 RCA 78.44

JEP,0O ETE ]80,28 _AC 1j3,99

OLA _4.19 RAL 32.32 RA0 8_69.3 V[L 13.800 PTH 2.32 VNP 12,192 0PA 5.43

L-| TXNE INJ LAT INJ LONG INJ RT ASC INJ ATMTH _NJ TIME PO CST TIM

3399.|8 -22.70 124.34 284.81 72,60 5 35 11 2199.2
4287,47 2.86 J76,86 274.13 61.82 ! 22 39 3687.9

3071.48 -23.28 101,08 285.76 73.45 711 22 2471.9

4080.4J 9.20 JBJ.Og 2?2.83 60._2 2 20 23 34_0,4
2733.3| o31.24 77._ 287.6_ 75.39 8 33 49 2|93.3

4001.34 10.92 |5|.11 289.60 97.29 2 47 20 3401.3

0[FFERENTIAL CORRECTIONS

TOE 3.9503 TRA 8.3301 TC3°1.1088 8AU 1.0291

ROE .3834 RRA .0396 RC3 .OO7Z F_U ,0054J

rOE .7948 FRA 1.6288 re3 -.067? 81P J8_43

80[ 3.3930 8RA 8.3302 8C3 J.|098 FSP -400

INC 3.4242 VI 90.23_
APO 195.43 v2 34,948

ETC 166.23 CLP 177.4_

RAP 19.10 [CC 2.|371

IN| 2 LAT IN| 2 LONG

"24.87 116.34
-.93 170.23

-27.28 92.87

J.24 J34,9_

-32.93 68.48

6.13 144.76

ORBIT 0[TERN[NAT|ON ACCURAC Y

ST 2837.3 SR 389.8 SS 699.9

CRT .8139 CRS -.84J8 CST -.8979

LSA 2941.1NSA _94.l SSA lO.g

EL! E898,0 EL| |88.2 ALr 6.8S

MID-COURSE EXECUTZON ACCURAC_

SGT 5681.J $GR 391.0 SG3 118.8

RRT .4B38 RRF .4709 RTF .8682

868 5_4,5 223 .0009 213 .9_82

$_1 _84._ $_2 342.0 THA J.9Z

_AUNCH 0AT_ O[C 8 1_69 FLIGHT TIME 212.00 ARR]VAL 0ATE JUL 8 1986

HEL|O_ENTRZC CONZC

RL |47.33 LAL .DO

RP |_8.39 LAP -2.82
RC 202.184 GL 9.74

PLANI[TO_ENTRJC CONIC

C3 78.9_0 VHL 8.884

LNCH ATNTH LNCH TII_

_0.OO 4 48 9

9D,DD D J3 49

JO0.O0 6 :_0 3
|00.00 | I5 32

]|O.OO 8 IT JJ

i10.OO l 44 54

0ISTANCE _06.905

LOL 15,70 VL 2_,05B GAL J5.27 _?L 88.57 HCA 3J0.20 SNA JJ8.23 ECC .3948J |NC 3.4218 VJ _0.236

LOP 29.84 VP _8,420 GAP 20.24 ATP B?.?9 TAL 147,50 TAP 97.90 R(4 76,32 APO 180.18 v| 34.e61

GP .J4 ZAL 3T,09 ZAP 176.48 ET$ 179.71 ZAE 128.81ET( JSO.Zg ZA¢ 116,09 ETC 166.09 CLP 176.48

OL_ 23.94 RAL 33.9? RA0 8969.5 V[L 14.|52 PTH 2.38 VHP J2.851 0PA 6.31 RAP 21.11 [CC Z.z�go

L-I TIME INJ LAT ]NJ LONG INJ RT ASC INJ 4ZNTH INJ TIME PO CST TIM INJ 2 LATINJ 2 LONG
3416.46 °22.34 1_.48 Z8B.78 72.14 5 46 I 2818._ -24.58 117._2

4332,3B 4.30 J79..3_ 277,49 _J.98 J 2_ 2 3732.4 .32 J72.1_

3090.89 -24.87 |02.40 _89.64 72.88 7 2J 34 2490.9 -26.88 94,23

4133.J8 6.65 165,46 278.ZI 60.79 2 24 23 3_33.2 2,69 136.90

2759.73 -30.84 78.92 291.$] 74.46 9 3 8 2193.7 -32.68 70.17

404J,09 ||.91 133.27 27_.99 57.74 Z 92 15 344|.J 7,63 J46.87

ORBIT OETERMINAT[ON ACCURACY

ST 2783.g SR 382.4 $S 699.2

CRT .8702 CRS -,8408 C$T -,9883

LSA 2889.3 NSA 192.1 SSA |0.4
ELI 2803.B EL2 187.1 ALF 6.89

01FF[R[NT|SL CORR[CT|ON$

TOE 3.8723 TRA 6.9073 TC3 -.9J75 BkU .9682

ROE ,$923 RRA ,0689 RC3 .00_0 FAU .00392

FOE ,8003 FRA |,?043 FC) -.0430 85P 1884J

gO[ 3.7200 8RA 8.9077 8C3 .gJT_ FSP o38_

MIO-COUR$E EXECUT|ON ACCURACY

$GT 5_9,0 $_R 389,3 SG3 113.3

RRT .5172 RRr .5049 RTF .8717
SGB 5672.| R23 .0008 RJ3 .9717

SGJ 3662.5 SGZ 328._ THA 2.02

J709



JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL. 2. 1965-66

LAUNCH DATr O(C B J965

H[LZOC[NTRI C CONIC

RL 147.35 LAL .OO LOL 75.70 VL

NP 1011.35 LAP -2.49 LOP 29.14 VP

RC Z04.0Z3 GL 9.01 GP .Ia 7AL

PLANE TOCENTRIC CONIC

C3 90.?08 VML 9.§24 OLA 23.66 RAL

FLIGMT TIM{ ZJ4.0D ARRIVAL DATE JUL IO 1966

OI$TANCE 610.390

Z6.DZ5 GAL 16.76 AZL 86.57 MCA 313,39 5MA 1J8,07 [CC .37359 INC 3.a318 ¥! 30.236

36.409 GAP ZJ.45 ATP 87.64 TAL |46.23 TAP 9po62 RCA 73.96 APO 162.|8 VZ 34.974

35.75 ZAP iTS.4Z ET5 180.37 ZA( 1Z8.56 ET[ 180,32 7AC 118.10 [TC 165.84 CLP 175.4Z

35.40 RAO 6569.8 YEL J4.582 PTH Z.E4 VHP 13.589 0PA ?.16 RAP Z3°67 [CC z. Agz8

LNCH ATMTM LNCH TIME L-I 7JI_ IN| LAT

90.00 4 59 31 3432o34 -ZZ.OI

90.00 0 J5 E6 4379,|7 5,79

100.00 6 39 48 3t09.05 °24.50

JOO.DO I 17 51 4177.70 8.10

110.00 8 Z5 51 2777.23 -30.44

liD.OH | 43 |7 4082,28 13,46

DIFFERENTIAL CCliRECTION5

TD[ 3,8035 TRA 7.5_00 TC3 -,7427 OAU .9007

RD[ .6193 RMA .I0i3 Re3 .OO39 FAU ,00240

FOE .8082 FRA i.7868 FC3 ".0229 8SP 18847

8OE 3.8537 BRA 7.5307 BC3 .7427 FSP -374

rLAUNCH DATE D[( 8 1965

H£LZOCENTRZC CONIC

RL 147.35 LAL .HO LOL 75,7H VL

RP 1H8.31 LAP -2.36 LOP 32.33 VP

RC 205.75? GL 8.3H GP .J4 ZAL

PLAN(TOC[NTR_C CON|C

C3 1H4.9i4 VHL iH.243 0LA 23.33 RAL

LN(H AZMTH LNCH TIN( L-I TIN(

90,00 5 g 48 3446.87

90.00 0 18 2 4427.55

100.00 6 48 19 3i25.77

IHO.OH I J9 JI 4223.88

lID.OH 8 34 i4 2797.53

IIH.OH J 5H 45 412A.69

DIFFERENTIAL C_R[CTZONS

TO( 3.9512 TRA 8,2|H_ TC3 -.582H SAU ,8J63

ROE .8477 RRA .1578 RC3 .HH32 FAU .HHO75

FOE .8202 FRA 1.8792 F(3 -.0062 BSP i88_0

BOE 4.H039 8RA 8.21|8 Be3 .5820 FSP -363

JNJ LClIG IN| RT ASC IN| ATNTH IN| TIME PO C$T TIN IN| Z LAT IN| Z LONG

|26.52 292.49 71.72 5 56 44 2832,3 -Z4.3D 1|9.6D

lS_.0i 280.72 62.23 i 28 25 _779,2 Z.03 175.35

IH3.6Z 293.37 72.32 7 3l 37 2509.H -76,69 95.50

165.95 279.46 6i,13 Z 27 29 3577.7 4.|9 159.35

80.46 295.4_ 73.63 9 12 B 7J77.Z *32.39 71.79

155.53 276.28 38.28 2 56 |9 3482.3 9.17 149.06

NI0-COUR$[ EXECUTION ACCURACY ONOIT 0[TERNINA TION ACCURACY

SOT 5629.9 Sr, R 378.9 SO3 JH9.8 ST 2727.4 $R 373.4 SS 704.9

RRT .55HH RRF .5384 RTF .9752 CRT .8669 CRS -.8402 CST -.9996

8G8 5642.7 223 .0OO3 Ri3 .9752 LSA 7835.3 NSA 189.7 $9A 9.9

SO| 5633.8 5GZ 3J6.2 THA 2.13 [L| 2746.6 ELI J84.9 ALr 6.80

FLIGHT TIN( 21G.HO ARRIVAL DATE JUL 12 1966

DISTANCE 613.393

25.995 GAL 18.42 ATL 86.59 HCA 316.59 SMA

36.400 GAP 22.82 AZP 87.50 TAL J45.29 TAP

34.54 ZAP J74,29 iTS 180.83 ZAE J28,25 ET[

JJT.90 ECC .39496 INC 3.4363 V| 30.236

i01.88 RCA 7J.34 APO J64.47 VZ 3_.987

J80.35 7AC J20.08 [TC 165.61 CLP 174.29

36,8A RAO 6570.0 V[L 15.042 PTH 2.71 ¥HP 14.421 DPA 7.98 RAP 25,59 ECC 2.7266

INJ LAT INJ LONG INJ RT A$C INJ ATNTH INJ TIME PO CST TIM _NJ 2 LAT]NJ 2 LONG

-21.70 127,46 296.06 71,55 6 7 14 7846.7 -ZA,05 119.57

7.32 184.74 E83.80 62.57 J 29 49 3827.5 3.38 178.05

-24.J5 |04.74 296.95 7i.83 7 41 25 2523.8 -26.41 96.66

9,60 168.54 282.58 6|.56 2 29 35 3623.7 5.73 161.89

-30.04 8|.91 299.05 72.86 9 20 52 2197.5 -32.09 73.30

|4,96 |57.90 279.44 58.90 2 59 30 3524.7 |0.73 J5J.35

MIO-C_JRS[ iX[CUT|ON ACCURACY 028IT DETERMINATION ACCURACY

SOT 5596.9 SGR 37_.0 $G3 JOE,6 5T 267|.7 SR 363.7 55 7|4.1

RRT .5826 RRF .57i6 RTF °9786 CRT .8642 CRS -.8402 CST -.9989

SOB 5609.3 R23 -.OOO_ RI3 .9786 LSA 2783.J NSA J85.2 5SA 9._

SGJ 5601,| 5G2 302.| THA 2,22 £LJ 2690.2 £L2 |8J.5 ALF 6.73

LAUNCH 0ATE DEC 8 ]965 FLIGHT Tiffi[ 2|8.00 ARRrVAL DATE JUL 14 1986

HELIOCENTMIC CON ZC

RL 147.35 LAL ,00

RP 108.27 LAP -2.22

RC 207.463 GL 7.60

PLANETOCENTRIC CONIC

C3 J22.|96 VHL JJ.054

LNCH AFMTH LNCM TIM(

90.00 5 19 50

90.00 0 13 34

100.00 6 58 35

100.00 I 19

IJO,O0 8 42 17

J10.00 I 52 17

OISTANC[ 615o785

LOt. 75.70 VL 25°965 GAL 20.2? ATL _G°58 HCA 319.79 SNA IJ7,74 ECC .aj9|2 INC 3.44|4 Vl 30.236

LOP 35.53 VP 36.39J GAP Za.3? ATP 87.37 TAL 144.52 TAP |04.31 RCA 68.39 APO 167.09 VZ 35.000

GP .|4 ZAL 33.49 ZAP 173.08 [TS 18|.|7 24[ |27.83 [TE 180.38 ZAC J21.99 [TC 165.33 CLP J?3.OS

0LA 22,97 RAL 3_.04 RA0 6570.3 VEL 15.605 PTH 2.78 VHP 15.366 0PA 8.76 RAP 27,44 [CC 3.O110

L-I TIN[ INJ LAT iNJ LONG INJ RT ASE INJ AZNTM INJ TIME PO C$T TiN ]NJ Z LAT |NJ Z LONG

3459.23 -21.4E J28.28 299.45 7i.03 6 17 29 2839.Z -73.82 liD.At

4477.23 8.86 ]87.57 286.73 63.00 | 30 |J 3877.2 3.|7 Ja0.94

3|40.8I -23.83 105.74 _00.34 71,40 7 50 56 2540,8 -26.J5 97,71

4270.89 il.|2 17|.22 285.54 62,07 2 30 4J 3870.9 7.30 164,51

281_.38 -29._5 83.24 _02.48 72,16 9 29 J4 22|6.4 -31.8D 74.69

4]68.08 i6,47 160.35 282°46 59,62 3 J 45 3568.1 J2.32 153.71

NIO-COURS( EX(CUTION ACCURACY _IT D[TERMINATION ACCURAC Y

SOT 5560.0 SGR 364.7 5G5 J03.5 ST 26J7.3 SR 351.8 ss 727.8

RRT .6J49 RRF .6047 RTF .9819 CRT ._624 CRS -.8410 CST -.9991

SG_ 5571.9 RZ3 -.0008 RJ3 .9B19 LSA 7733.3 MSA J80.2 5sA 8.8

SGI 5564.5 SG2 287.3 THA 2.32 iLL 2634.9 ELi 176.9 ALF 6.64

DIFFERENTIAL CORRECTIONS

TO[ 4.JZH2 TRA 8,9575 TC3 -,435J 8AU .?lOS

ROE .6763 RRA .178i RC3 .0035 tAU-.OOiJI

FOE .8373 FRA 1.9833 FC3 .0079 BSP |878_

BO[ 4°J7_4 _RA 8.9593 0C3 .4351 FSP -352

LAUNCH OAT[ DEC 8 J963 FLIGHT TIM_ 220,00 4RRIVAL DATE JUL 16 J966

HELIOCENTRIC CONIC

RL 147.35 LAL .DO

RP |08.23 LAP -2.07

RC 209.148 GL 6.92

PLANETOC[NTRIC CONIC

C3 143,42| VHL 1i.976

LNCH AZNTM LNCH TI74_

90.00 5 29 34

90.00 O i3 59

IOO.OO 7 7 32

tOO.OH I 18 A2

JlO.OO 8 49 57

liD.OH I 52 47

OISTANC[ 617.39(3

LOL 75.70 VL 25.938 GAL 22.35 AZL 86.55 MCA 322.99 5MA l|?.6O ECC .44656 1Me 3.447| VI 30.Z36

LOP 38.73 UP 36,385 GAP 26.J5 AZP 87,25 TAL 143.96 TAP 106.94 RCA 65.08 APO |70.|| VZ 35.O14

GP .I3 7AL 32.60 ZAP 17|,77 ETS 181.44 ZAE J27.35 [TE J80.4J _AC J23.80 [TO 163.O7 CLP 17J.77

OLA 22.56 RAL 39.06 RA0 6570.6 VEL 16.271 PTH 2.85 VHP 16.445 OPA 9.49 RAP 29.Z| ECC 3.3603

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN iNJ E LATINJ Z LONG

3469.70 -21.i9 128.96 302.62 70.76 6 27 24 2869.7 -23.62 121.13

4527.99 10.42 J_)0.49 289.46 63.52 1 29 27 3928.0 6.78 I83.70

3i53,83 -23,54 |06.60 303,50 71.03 8 O 6 2533.8 -Z5.9E 98.60

43J9,J0 I2.64 173.99 288.31 _.69 2 30 4! 37J9.J 8.88 167.22

2833,43 °29.29 84.44 305.67 7J,53 9 37 lO 2233.4 -3J.53 75.95

4212.26 17.98 152.90 285.31 60.42 3 Z 39 36J2.3 |3.90 156.15

MZ0-C(_JRSE EXECUTION ACCURACY ORBIT 0ETERNINATION ACCURACY

8GT 5520.9 5GR 357.0 583 JOO.7 ST 2565.3 SR 339.5 55 747°O

RRT .6469 RRF .6376 RTF .9830 CRT .86|6 CR5 -.8427 CST °.9993

SG8 3532.4 R23 -.0015 Ri3 .9849 LSA 2687.7 MSA J74.O SSA B.3

5G_ 5525.7 SG2 272.0 THA 2.40 ELi 2582.0 ELE |?|.2 ALF 6.5)

01FFERENTIAL C_RECTIONS

TOE 4.3|81 TRA 9.7_40 TC_ -o_08 BAU ,5768

ROE .7058 RRA .22_ RC_ .0044 FAUo,H0_

FOE .8309 FRA 2.1023 FC3 ,0199 BSP |8632

BOE 4.3734 BRA 9.?866 8C3 .3008 FSP -34H

|710



JPL TM 33.99 EARTH--VENUS TRAJECTORIES *VOL. 2, 1965-661

LAUNCH D4T[ 0E( g |955 FLIGHT T|M( 70.00 kRmlVAL 0ATE FEE IT 1955

HELIOCENTRIC CONIC

RL 147.33 LAL .DO

RP |07.57 LAP 3.35

RC 5D.ZOS 5L 17.40
PLANETOCENTRIC CONIC

C3 18.386 VHL 5.315

LNCH AZMTH LNCH TINE

90,00 Z 25 36
90.00 13 33 17

IOO.O0 3 45 ZZ

100.00 14 36 IZ

1_0.00 4 49 39

110.00 16 S 5

OISTkNCE J##.D4?

LOL 76.71 VL 17.192 GAL -6.47 AZL 46.60 HCA 84.41 SNA

LOP IGI.IZ VP 37.487 GAP -10.$9 AZP 89.67 TAL ZII.Z6 TAP

GP .10 7AL 133.32 TAP 12,8| ITS 356.5| 74( 148.29 [TE

124.95 [CC .13040 INC 3.3961 VJ 30.140

193.65 RCA 96.16 APE 153.73 V2 33.227

540.78 TAC $3.79 £TC |63,J0 CLP -IZ,BI

OLA -3.58 RAL 197.18 RAO 6368.1 V[L ]2.138 PTH 2.Z0 VHP ?.154 DPA -15.00 RAP 331.38 (CC 1.4672

L-I TIN( XNJ LAT INJ LONG JNJ RT ASC INJ ATNTH INJ TI_E PO C$T TIM INJ 2 LAT INJ 2 LONG
2194.78 -19.08 40.23 163.43 I1|.33 3 2 11 1594.8 -16.01 32.9D

5049.21 Z3.69 Z2Z.M 165.39 ?4.02 14 5? 26 4449.2 Zl.27 2IG,OS

1937.49 "20.21 10.83 161.93 111.49 4 l? 39 1331.5 -IT.D0 13.52

4781.73 24.87 202.83 165.00 72,86 16 15 54 4151.7 22.10 194.88

1735.23 -23.27 4.DO 161.44 1IS.77 5 18 54 1135.2 -19.61 356.77

4355.76 28.03 I84.53 163.80 60.S0 I? 24 2 3056.8 25.00 176,69

DIFFERENTIAL CORRECT|ONS

TOE -.1157 TRA -.3470 TC3 .4509 DAU .|784

R0E -.3415 RRA .0571RC3 -.|327 FAU .04970

F0E .4268 FRA -.3398 FC3-1.3318 BSP 1778

ODE .4039 eRA .3318 8C3 .4700 FSP -342

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 692.I S_l! 3_8.9 SG3 13_.8 ST 258.2 SR 367.? $$ 207.0

RRT -.0223 RRIr .0150 RTF -.6309 CRT .8749 CRS .9779 CST .7744

SG8 764.1R_3 .0072 RI3 .6501 LSA 521.3 MSA 135.1 SSA 2a.6

J_1 652.Z $62 308.1 THA 178.76 ELl 436.8 ELI 105.3 ALF 56.21

LAUNCH D4TE DEC 9 1063 FLIGHT TIH( 72.00 AkRIVAL DATE FEB J9 I988

HELIOCENTRIC CONIC

RL 147.33 LAL .OO
RP 107.$0 LAP 3.39

RC 51.83D GL J7.82

PLAN(TOCENTR_C CONIC

C3 Z7.4IZ VHk 3.236

INCH AZMTH INCH TIME

90.00 Z J8 4Q

90.00 J9 28 49
ZOO.DO 3 38 36

JO0.OO J4 3J 40

JJO.OO 4 43 _3

IJO.O0 16 3 23

DISTANCE 184.858

kO_ 78.71 VL 27.351 GAL -8.43 AZL 86.60 NCA 87.66 SMA 125.98 ECC .22176 INC 3.5950 Vl 30.240
LOP I64.37 VP 37.396 GAP -0.80 AZP 89.86 TAL 2J2.74 TAP 900.40 RCA 97.91 APO 154.04 VZ 35.220

GP .11 ZAL 136.4T ZAP 15.64 ET$ 358.59 74( 148.19 ET[ 341.29 ZAC 64.19 [TC 163.18 CLP -15.64

OLA -3.13 RAL 195.76 RAD 6568.I VEL 12.J08 PTN Z.10 VHP 6.778 OPA -14.86 RAP 331.07 ECC I.d3lI

L-I TZM[ |NJ LAT /HI LONG INJ RT A$C _NJ ATMTH JNJ TIM( PO CST T|M |NJ 2 LAT rNJ 2 LONG

2191.O3 -18.99 40.OO 181.47 !11.41 Z 95 I? 1391.O -15.91 32.67
5035.57 _3,43 211'.07 169.29 75.63 14 52 45 4455.6 20.97 214.I6

1933.31 -ZO.12 ZO.37 160.98 11Z.59 4 I0 50 J333.5 -16.88 13.28

4788.33 _4.60 701.92 J82.9J 72.46 16 11 8 4J88.3 2J.98 J94,IZ

/790.70 -25.14 9.TZ I99,52 115.89 5 12 14 1190.7 -10.47 356.51

4543.90 27.79 183.67 161.69 69.I5 17 19 6 3945.9 24.64 175.86

ORBIT DETERMINATION ACCURACY

ST 261.6 SR 366.7 Ss 320.P

CRT .8868 CRS .9754 CST .7756

LSA 55_.4 MSA 136.0 SSA 25.1

ELl 458.9 £LZ 101.0 ALF 55.61

DIFFERENT|AL C_R[CT]ON$

TO( ".ZITO TRA -.3302 TC3 .4790 BAU .I826

ROE -.3347 RRA .O522 RC3 -.1370 FAU .04848

FD( .4314 FRA -.4195 FCA-I.53JJ BGP lSIO

DOE .3089 Sea .3343 BC3 .498Z FSP -397

HIO-C(_JR_ EXECUTION ACCURACY

SOT 661.6 SGR 39?,5 SG9 1_1.2

RRT -.0_l? RRF .0150 RTF -.6584

SEe 772.6 RZ9 .0079 R13 .6589

$61 661.6 $52 3_7.4 THA J79.84

LAUNCH 0ATE DEC 8 1985 FLIGHT TIN( 74.00 ARR|VAL DATE FEB 71 1066

HELIOCENTRIC CONIC

RL 147.33 L4L .OO

RP 107.82 LAP 3.39

RC 53.371 GL 18.19

PLANETOCENTRIC CONIC
C3 16.$O7 VHL 3.158

LNCH ATHTN LNCN TIME

_O.OO 2 12 32
90.00 13 24 40

IOO.OO 3 32 16

100.00 14 47 17

lIO.O0 4 31 12

110,00 15 50 O

OISTANC( 201.651

LOL 76.71 VL 21.493 5AL -J,4| AZL 96.61NCA 90.90 SHA 126.9! ECC .21614 INC 3,3939 VI 30,740

LOP 167.62 vP 37.691 GAP -9.94 ATP 90.05 TAL 214.16 TAP 505.06 RCA 99.45 APO I54,34 V2 3S,21_

GP .11 ZAL 131.91 TAP 18.61 ETS 358.64 ZA( 148.25 ET( 941.61 7AC 64,44 ETC 163.24 CLP -18,61

OLA -3.00 RAL 294.46 RAD 6588,1 VEL 12.[65 PTH 2.18 VNP 6.332 DPA *|4.76 RAP 332.24 (CC |.4379
L'I TIME |NJ LA? IMJ LONG INJ RT ASC |NJ ATMTM INJ TIME PO C$T TIN INJ 2 LAT INJ 2 LONG

2187,95 -18.91 39.80 159.70 111.47 2 49 0 1568.0 -15.83 31.46

50Z3.81 23.20 Z21.18 181.42 13.30 14 4b 23 4423.8 20.?0 Z|3.41

1930.13 -_0.09 Z0.37 150.22 I11.66 4 4 35 1930.2 -16.79 13.08

475_.79 24.56 701.15 161.02 72.11 16 6 44 4156,_ EI.6S 1_3.37

1726.96 -23.03 3.49 157.76 11_.99 5 6 9 liE?.0 -19.34 356.20

4531.83 27.45 102.05 150.80 68.79 I? 14 33 3932.8 24.52 17_.16

OZFFER(NT_AL CORRECTIONS MIO-COUR:_ EX[(UTZON ACCURACY ORBIT D[7(RNINATION ACCURAC_

TOE -.2173 TRA -.314_ TC3 ,50|4 6AU ,183_ SGT 669.9 SrwR 90_.7 SG5 172.2 ST 263.? $fl 364,0 $S 346,0
ROE -.3281RRA .0479 RC3 -.|404 FAU .05395 RRT -.O_ll RRF .Ol4l RTF -.6691 CRT ._965 CRS .9689 CST .7760

FOE ._461 FRA -.5110 FC3-1.7338 BGP 1844 $68 777.6 R_3 ._O74 R13 .66_J LSA 349.7 M$A 130.7 SSA 23.3

ODE .393fl 8RA .3170 DC3 .5206 FSP -461 SOl 660.4 SG2 995.6 THA 178.00 ELl 439.5 ELI 96.0 ALF 55,11

LAUNCH DATE DEC O J965 FL_/T TIME 76._ ARRIVAL DATE FEB 13 J985

HELIOCENTRIC CONIC DISTAI_K:E Z08.4ZZ

RL J47.33 LAL .DO LOt, 76.7J VL 27,6J7 OAL -8,30 AZL 86.6| HC4 94.J4 SMA 127.73 ECC .ZJOAO ]NC 3.3027 VJ 30.240

RP 107.64 LAP 3.38 LOP 170.86 VP 37.775 GAP -8.J3 AZP 90.25 TAL 21_.40 TAP 300.63 RCA 100.87 APO 154.63 v2 35.204
RC 55.368 GL 18.51 GP .12 ZAL I38.46 ZAP 21.74 (TS 958.68 ZA( 148.66 ETE 941.02 ZA( 64.55 (TC 163.26 CLP -21.74

PLAf_TOCENTRIC CONIC
C3 13_938 VHL 3.093 OLA -2.97 RAL 20_.17 RAO 65641.0 V[L IZ.JST PTN 2.18 VHP 3.915 OPA -14.71 RAP 332.34 ECC 1.4269

LNCH AZNTH LNCH TIM( L-I TIM( |NJ LAT ]NJ LONG INJ RT ASC ]NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 Z 6 33 Z185.52 -18.85 30.65 1_8.IZ 11J._3 2 43 18 J585.5 -15.76 32.34

90.00 I3 ZO 5_ 3019.63 23.00 220._ 150.74 ?9.02 14 44 Z_ 4413.7 20.46 212.73

IOO.OO 3 26 50 19_7.39 -10.96 20.Z0 1_7.64 112.71 3 58 58 1927.6 -16,71 12.91
IO0.O0 14 43 33 4746.82 14,15 200.48 150.95 71.82 16 2 42 4146.8 21.44 I02.73

JZO,O0 4 31 34 1723,89 -22.04 3.30 156.10 i/6.07 5 0 38 1123.0 -18.24 356,10

JIO.OO 13 35 J 4313.Z? 27.ZZ 182.28 158.i2 68.47 17 l0 24 3023.3 14.05 174._5

D_FF(R(NTIAL CORRECT|ONS M_0-COUR$( EXECUTION ACCURACY ORBIT O£T(RMJNATION ACCURACY

TOE -,Z149 TRA -.1994 TC3 .5191 8AU .1867 GET 672.2 SGR 999.0 $G$ 196.4 ST Z67.6 SR 562.0 SS _12.3

RD( -.3213 RRA .0440 RC3 -.1410 FAU .06027 RRT ".0_9_ RRF .0J98 RTF -.6650 CRT .9034 CR$ .9643 C$T ,7737

FD[ .6180 FRA -.6167 FC3-2,0117 BSP 1888 SG8 778.6 R23 .0101 R19 .6658 L$A 569.3 MSA J43.7 S5A 2_.4

e0£ .385? 6RA .3028 8C_ ._984 FSP -558 5GJ 672.3 $52 302.9 ?HA 178.90 ELI 4_?.4 EL2 95.2 ALF 54.04
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL. 2, 1965-66

LAUNCM DATE O[C 9 1965 FLIGHT TIN( 10.00 ARRIVAL OAT[ FEB Z5 1_66

HELIOCENTRIC CONIC

RL 147.33 LAL .00

RP 107.67 LAP 3.36

RC 5T.Z$O GL 18.79

PLAN(TO((NTRIC CONIC

C3 25.37? VNL 5.038
LNCN AZNTH LNCH TIME L-| TIN( tNJ LA?

90.00 Z l 49 Z183.56 "16.60

90.00 13 l? 16 5004.76 21.63

I00.00 3 ZJ SO 1618.48 -|9.9|

JO0.O0 14 40 6 4?38.I1 Z$.96

tj0.00 4 Z? 1 J?ZJ.AZ -22.84

110.00 IS 51 26 4514.94 Z?.01

DIFFERENTIAL CORR(CTION$

TOE -.2124 TRA -.2893 T¢) .5161 BAU .1852
ROE -.3|48 RRA .040T RC3 -.|ADS FAU .06737

F0E .70i6 FRA -.7330 F¢3-2.2982 6SP 1872

B0E .379T 8RA .2621 0C3 .3456 FSP -623

0ISTANC[ 115.17!

LOL 75.71 VL Z?.?Z6 GAL -|.31 AZL 68.4J HCA |?,36 SNA 126.46 (CC ,Z0S45

LOP 174.10 VP 37.646 GAP "?.36 4ZP _0.44 TAL 2l$.72 TAP 314.10 RCA 102.09

GP ,13 ZAL 139,30 ZAP 25.04 (TS 356.?0 74( 149.36 (?( 342.02 ZAC $4.4P

INC 3.591G Vl 3O.ZAO

APO 154.69 VZ 35.195

(TC 163.t5 CLP -_5.04

0LA
INJ L_tC JNJ RT A$C INJ 4TNTH INJ TIN(

39.53 136.72 Ill.S? Z 30 13

2!9.91 156.27 72.T7 14 40 52

20.07 136.24 112.77 3 33 55

1}}._P 157.87 71.57 IS 59 6

3.14 154.80 116.13 4 55 43
161.73 136.63 68.Z0 IT 6 41

NIO-¢(_JRS[ [X(CUTION ACCURACY

S_T 669.A SGJ 389.3 853 223.9
RRT -.0230 RRF v0|24 RTF -.6608

$G0 774.4 R23 .0105 R|3 .6607

$6| 669.5 SGZ 389.1 THA 17_.84

-2.66 RAL 292.|1 RA0 9568.0 V[L 12.114 pin 2.17 VHP 5.511 DP4 -14.T3 RAP 382.ZT [CC 1.4116
PO {ST TIN IXJ Z LAT INJ Z LONG

1583.6 -15.71 3Z.ZZ

4404,6 10.25 ZlZ.J8

1325.5 -16.65 11.79

4138.1 ZJ.Z2 19Z.18

1|Zl.4 -19.16 355.96

3914.9 23.81 1?4.OZ

_8IT DETERNINATION ACCURACY

6T 261.5 SR 356.3 ss 400.9

CRT .6076 CRS .9604 CST .TTOZ

LSA 576.6 NSA 148.6 SSA 25.3

[L1 434.Z ELI 90.6 ALF 54,?Z

LAUNCH OAT( DEC 9 1963 FLIGHT TIM( 80.00 ARRIVAL 0ATE F(6 Z7 1966

HELXOCENTRIC CONIC

RL 147.33 LAL ,00

RP lOT.TO LAP 3.33

eC 5_.152 GL 19.04

PLAN(TOC(NTR|C CON|C

C3 14.90J VHL 4._)0
LNCH A_NTH LNCH TIM(

PO.OO I 57 19

DO.DO 13 14 30

100.00 3 I? 23
100.00 14 37 ?

JI0.O0 4 22 41

JlO.O0 15 48 |_
OZFFERENTJAL CC_'RECYZON8

TD[ -.2076 ?RA -.Z830 TC3 .5242 64U .1611

RD£ -.3079 RRA .0316 RC3 -.1432 FAU .07337

roe .79T3 r#A -.8619 rc3-2.6204 PIP 1623
80[ .3714 M4 .2833 BC3 .54J0 FSP -116

DISTANCE 221.893

LOL 16.71 VL 27.810 GAL -8,35 AZL 66.61 HCA 100,6| S_A J29.J5 (CC .20121

LOP 177.34 VP 37.907 GAP -6.62 AZP gO.63 TAL 217.64 TAP 318.46 RCA 103.16

GP .15 2AL 140.03 ZAP 28.34 (IS 358.7J 7A( 150.40 (T( 341.96 ZAC 64.22

INC 3.3904 VJ 3O.240

APO 155.14 V2 35.116

(TC 163.21 CLP -28.54

OLA -2.75 RAL 291.28 RAO 631_1.0 V(L 12,093 PTH Z.J6 VHP 5.167 OPA -14.60 RAP 332.01 [CC 1,4098

L-J T_N( ZNJ LAT _NJ L_NG ]NJ RT 4SC INJ AZNTH INJ TIME PO CST T|N INJ 2 LAT INJ _ LONG

_182.10 -16,71 39.44 135.49 !11.60 2 33 42 1587.I -15.67 3Z.13

4996.93 22.67 219.39 136.97 72.56 14 37 4? 4396.9 g0.07 111.68

1925.81 -J�.S? 19.97 133,01 111.6J 3 49 Z7 1323.9 -|6.60 11.69
4730.4J 23.80 199.39 13(_.57 71.35 15 55 56 4130.4 71.05 191.69

|71_.44 -22.80 3.02 153,58 JJ_.J8 4 5J _0 1119.4 -16.10 3_5._4

4507.19 26.82 181,24 133.33 67.97 11 3 ZE 3907.6 73.59 173.56
N|0-COURS[ E_[CUT;ON ACCURACY ORBIT DETERN;NATION ACCURACY

SGT 660,7 SGR 384.5 SG3 154.4 ST 158,Z 5X 353.7 $S 431.4

RRT -.0223 RRF .0105 RTF -.6488 CRT .9084 CR5 ,9311 CSX .TS3Z

6GB 764.4 R23 .0114 R13 .6467 LSA 594.7 NSA 153.7 SSA _5.0

SGI 660.8 $_2 364.3 IN4 176.68 ELI 426.8 EL_ 89.1ALr 54.10

LAUNCN DATE 0CC g 1_65 FLIGNT TIN( 02.00 ARRIVAL DATE MAR 1 J066

NELIO_ENTRZC CONIC

RL 14?.35 LAL .00

• P lOT,T3 LAP 3.29

_C 61.J_T GL l_.Z6

PLANEYOA_ENTRIC CONIC
C3 14.492 YHL 4.949

LNCH AZNTM LNCN TiN[
90.00 1 33 21

90.00 13 tl _6

100.00 3 13 16

!00.00 IA 3A 33

110.00 4 |6 5_

110,00 1_ 45 36

01FFERENTIAL COPRECTION$

TOE -.1990 TRA ".2797 ?C3 .5138 BAU .1746

ROE -.3006 RR4 .0356 RC3 -.145J FAU .OP4A_

roe .9025 FRA-I,OJSO FC3-2.9857 OSP 1?80
BDE .3603 eRA .28_ 8¢3 .5339 FSP -833

013TANC( 226.366

LOL 16.11 VL 27.902 GAL -6.33 4ZL _6.4! HC4 103.65 IN4 129.72 (CC .197_1 INC 3,3692 Vl 30.140

LOP 160,_6 VP 5?.95T GAP -5.91 AZP 90.61 TAL 23_.34 TAP 312.69 RCA 104.09 APO 355.35 VZ 35.176

GP .16 ZAL 140.65 7AP 32.26 (TS 356.?0 74( 151.75 (T( 34|.?1 7AC 65.1_ [TC 163.15 CLP -3_._6

OLA "2.66 RAL 290.4_ RAO 6568.0 VEL 11.076 PTH 2.16 VNP A.834 DPA -14.95 RAP 331.54 (CO 1.4031

L-I TIME INJ LAT INJ LONG INJ R? 48¢ INJ AFMTM INJ TIME PO CST TIN INJ _ LAT INJ Z LON5

2|61,01 -16.74 39.31 154.43 111._2 2 29 43 1561.0 -15.64 31.06

4969.85 _2.52 216._2 155,_4 72.37 14 3_ 6 4369.9 19,90 Ill.Z3

1922.62 -19.63 19.09 153.99 112.83 3 43 31 1322.6 -18.57 IZ.6Z

47_3.49 23.64 198.93 155.44 ?1.16 15 53 |1 4|23.5 20.65 191.ZS

1f1?.69 -22.76 2.91 112.53 116.22 4 4? 30 J|17.9 o19.O3 355.73

4500.99 26,65 J80.80 154.19 6?.16 11 0 39 3901.0 23.40 113.15
MIO-COURS[ [XI[CUTION _¢CURACY (_RBIT D(T(RN|NATION ACCURACY

SGT 645.6 $_ 3?_.7 $G3 289.4 ST 230.3 SR 346.3 $S 461.Z

RRT -.0254 RR_ .OOgS RTF °.62_3 CRT .9044 CRS .9538 CST .T488

SGB 748.5 R23 .0146 R|3 .6293 LSA t_9.6 NSA 156.6 $SA 14.1

SGI 645.7 $G2 376.3 THA |76.?0 ELI 419.8 £LZ 88.T ALF 53.16

LAUNCH 0ATE 0[C 9 1965 FL|GHT TIN( 84.00 ARRIVAL 0ATE NA_ 3 19_6

HELIOCENTRIC CONIC

RL 147.33 LAL .00

107,T6 LAP 3.24

RC 63.151GL 16,45

PLAk_[TOCENTRI¢ CONIC
C3 24.133 VML 4.912

LNCH AZNTM LNCH TZME L-! T|MI[ |NJ LAT

90.00 I 49 55 2180.30 -J8.72

90.00 13 9 53 4983.32 22.39

lOO.O0 3 |0 4 1921,76 -19.81

l_O.O0 1_ 32 21 A?I?.J0 23.50

IIO.O0 & 13 34 1716.7I -22.T2

liO.O0 |5,43 _6 4494.9| 26.49

O;FF[RENT|AL ¢¢_I_R(CT|ONS

TO( -.1887 TNA -,2634 TC3 .4886 84U ,1643

RIO[ -.2P29 RR4 .033T RC3 -.Ida| FAU .09441

FOE _.0230 FRA-J.I80A FC3-3.38?0 86P 1660

80E .3485 8RA .26]A 8C3 .309A rip -956

01$TAN¢[ 233.253

LOL 76,71 VL 27,871 GAL -B.3| AIL 86.6I HCA I01.08 SNA 1_0.22 ECC .I9443
LOP 163.82 VP 37.999 GAP -5.23 ATP 91.00 TAL 219.10 TAP 326.?6 RCA 104.90

GP ,|? ZAL 14|.J? ZAP 36.20 (IS 3_8.61 74( 153.42 ET( 341,2_ 7AC 63.07

INC 3.3680 V| 30.140

APO 155.53 VZ 35.166

ETC 163.00 CLP -3E.ZD

OLk

|NJ LONG INJ RT 4SC ZNJ AZNTN INJ TINE

39.32 J53.32 111.64 2 26 15
218.49 154.86 72.19 14 32 58

1_.84 153.0S 112.65 3 42 6

|98.5J 154.4g 70.98 15 51 4
2o85 J5J.62 JJ6.25 4 AA Jl

180,40 J53,21 6?,37 |6 36 21

N_O-COUR_E EXECUTION ACCURACY

S_? _2_.2 9GR 371.9 SG3 327._

RRT °.0249 RRF .0064 RTr -.5936

SG8 ?IS.8 R23 .0J65 Rt3 ,5936

SGI 623.3 $G2 371.? TMA 178.68

-2,_6 RAL 269.11 RAO 63_1,0 ¥[L 12.063 P?H 2.16 VHP A.530 0PA -IS.IT RAP 330.64 [CC 1.3972
PO CST TIN |NJ Z LAT INJ _ LONG

I180.3 -15.62 32.01

4383,3 t9.74 ZiOoBZ

1321.8 -16.54 11.3T

4117,1 Z0.69 190.64

1116.7 -19,OJ 335.68

3894,9 _3,ZZ 172.77

ORS|T OET[RM|NAT|ON ACCURACv

5T 141,9 SR 34/.9 $$ 493.T
CRT .6944 CR5 .9516 CST .7279

LSA 617.4 NSA 164,J $SA 24.Z

ELI 406.9 ELI 90.4 ALF 55.76
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL. 2, 1965-661

LAUNCH DATE DEC 9 196_ FLIGHT TIM( 06,_0 ARRiYAL DATE flAR S 1966

HEL|OC(NTRIC CONIC DIS|ARC( 14.1,988
RL 147,33 LAL .D0 LOL 76,71 VL 28,029 6AL -8,19 AZL 96,61HCA 110,31 8HA 130,63 [CC ,1917A

NP 1D?.80 LAP 3.18 LOP 187.05 VP 38.031 GAP -4.59 ATP fl.J9 TAL ZZO.44 TAP 3_I007§ NCA IOS.Sf

NC 65.219 CL 19.62 GP ,19 ZAL 141.|9 ZAP 40.39 (TS 359.63 7A( ISS.AZ [T[ ]40,40 ZA¢ 6Z.14

PLANETOCENTNIC CONIC

C3 13.810 VHL 4.880 OLA -Z.47 RAL 189.Z0 RAD 6SU,0 VEL ]Z,0A9 PTH Z.|S vHP 4,159 0PA -IS,AT

LNCN AZNTH LNCH TIN[ L-! TIN( IN| LAT |NJ LONG IN| RT ASC |NJ AZNTH IN| T|I4( PO tit TIM
90.00 J 46 5? 2J79,90 "19.71 39.30 J51.74 JJl,6S Z 13 J7 |5?9,9

90.00 13 9 19 4977.14 ZZ.Z6 218.09 15A,03 ?Z,03 14 $1 I? 4377.1

100.00 3 ? 8 1921.21 -Ig,g0 |9o81 152,28 112,87 $ $9 9 1321,2
100.00 fA 30 45 4711,06 23.3T 199.I1 |53,43 ?0,8I 15 49 tO 4IlI.|

110,00 4 !Z a6 1715.05 -ZZ.69 2.90 130.85 114o28 4 A] 20 1115.8

110.OO 15 41 42 4489.18 26.35 |80.02 152.37 4_.39 |4 56 3I $849.2

DIFFERENTIAL CC_RECT|ONS Nr0-C_)RSI[
TOE -.1748 TRA -.2932 TO3 .4501BAU .|503 SGT 594.8

ROE -.2848 RRA .0524 Re3 -.|422 FAU .10532 RRT -.0252

FOE |.IS60 FRA*J.3557 FC3-3.9293 BSP 1497 SGB 697.4

80E .3341 8RA .1950 8C3 .4721FSP -1093 5GI 595,0

(X[CUT|ON ACCURACY

SCR 344.1 863 370.1

Rmr .0026 RTF -.5382

823 ,0191RI3 .5380

SG2 363.9 THA 178.59

|NC 3.345? Vl 30.140

APO 155.48 vt 35.158

[TC 163.82 CLP -AD.3S

RAP $10.90 [CC 1.5919

IN| 2 LAT IN| Z LONG

-I5,81 3roOD

19.59 ZJD,43

-14.53 12.S_

t0.53 190._6

-|8.98 355.63

23.05 17_.41

_8|T OET(RNZNATION ACCURACY

ST 230.2 JR 354.6 SS 530.A

CRT .875l C98 .9501 CST .6943

LSA 645.9 MSA I49.1 $SA 23.?

EL| 395.1 [12 94.A ALF 54,81

LAUNCH OAT( DEC 9 |963 FL|_A_/ TIN( 98.00 ARRIVAL DATE MAR ? 1966

NEL|_ENTRIC CONIC

RL 147,33 LAL ,00

RP 107.83 LAP 3.10

RC 87.327 GL 19,78
PLANETC_ENTR|¢ CONIC

C3 Z),514 YNL 4.849

LNCH ATNTH LNCH TI_

90,OO 1 44 29

_0.00 13 7 IZ

100,00 3 4 39
100.00 14 29 39

110.O0 4 lO 21

110.00 15 40 16

DISTANC[ ZA8,493

LOt. 74,71 VL 28,07? GAL -8,26 k?L 86,6| HCA !|3,5A SNA 130,98 [CO ,189A3 INC 3.385A Vl 30,2A0

LOP 190,29 VP _,054 GAP -3,97 ATP 91.35 TAL 221,04 TAP 334,58 RCA 104,|? APO 155.79 VZ 35.143

_P .20 ?AL 141,9| TAP 44.8l [T8 359,38 ?A( |57,?A IT[ 339.I5 ZAC 60.98 [TC J41,59 CLP -A4.81

DLA -2.38 RAL _88,74 RAO 65_J,0 V(L 12,037 PTH 2,|5 VHP A,OO4 0PA -15,85 RAP 328,71 [CO 1,3870

L-I TII_ IN| LAT [NJ LONG IN| RT ASC INJ AZNTH INJ TIM( PO CS? T_N tNJ 2 LAT IN| 2 LONG

2179.79 -18.7| 39,29 /52.10 111.65 2 Z0 44 1579.8 -15,6I 31.99

497Jo14 22.13 217.69 |53,33 71.87 14 _ 3 d3?|,J 19,45 710.DS

1920.98 -19.79 19.79 15|.63 112.87 3 34 aO 1321.0 -16.52 12.52
4708,I9 23_2A 197,73 I52.91 70,65 15 A8 4 4105.2 20,38 190.09

!715.28 -ZZ.48 2.74 150.22 114.29 4 38 54 1115,3 -|8.96 355.60
4483.64 26.20 179.65 151,47 47,22 16 55 IO 3883.6 22,88 172.06

CRSIT 0[TERN|NAT|ON ACCURACY

5T 2|4.2 din 326.6 $S 564.A

OR? .8393 CRS ,9486 CST ,6580

LSA 443.1 NSA 175.5 SSA 23.2

ELI 377,A EL? J00,9 ALF 59.48

DIFFERENTIAL CCRRECTIONS

T0[ -,1558 TRA -,3084 TC3 .3984 BAU .1328

RD( -.2762 RRA .0314 Re3 -.I395 FAU .|1722

FOE 1.1961FRA-I.SA55 FC3-4.3158 6SP 1312

BD£ .3J?O eRA ,3JD0 BC3 .4273 FSP -J249

RIO-COURSE EXECUTION ACCURACY

SGT 542,3 SGR 355.3 503 AI6.2

RRT -,0300 RRF -,0OI1 RTF -.A554

SGP 665.3 923 .0238 RI3 ,4550

SO| _62.7 $G2 355.0 THA J78,20

LAUNCH OATE DEC 9 1965 FLiOHT TI_ 90,00 A�RIVAL DATE NAR 9 19_6

HELIOCENTRIC CONIC

RL 147.33 LAL ,00

RP 10?.#? LAP 3.DZ

RC 69,47D OL 19.92
PLANETOCENTRIC CONIC

C3 25,235 VNL 4.820

LNCN AZNTN LNCN TIRE

90,00 1 41 17
9O,OO 13 6 33

IOO.OO 3 2 34

100.00 14 28 57

110.00 4 8 ZZ

JIO,00 15 39 38

DIFFERENTIAL CORRECTIONS

TO( -.1331 TRA -.33_4 TO3 .3190 BAU .1106

RO( -.Z672 RRA .O314 RC3 -.1359 YAU ,129_7

FOE 1.4498 FRA-I.7372 FC3-4.8_77 6SP 1038
DOE .298_ 8RA .33_9 Be3 ,3560 FSP -1407

DISTANCE 235,065

LOL ?4.71 VL 18,116 GAL -8.22 ArL 84,41 HCA I14,74 SNA 151.24 [CC .18745 IN¢ 3.3941 VI 30.240

LOP 193,52 VP 38.074 GAP °3.38 ATP 91.53 TAL 221.51 TAP 358.2? 9CA 104,44 APO 155,87 v2 55.132

GP .22 7AL 142.14 ZAP 49.50 (T$ 350.52 7A( 160.57 IT( 357.25 FAC $9.59 [TC 142.28 CLP -ag.so

OLA -2._8 RAL _88.39 RAO 4547.9 V[L 1_.024 PTH 2.15 VNP 3,783 OPA -14.28 RAP 317._? [CC 1.3824

L-I TIRE IN| LAT |NJ LONG INJ R? ASC ZNJ AZMTH IN| TIME PO ¢8? TIN "|NJ 2 LAT IN| 2 LONe

2179.96 -18.71 39._0 151.58 121.45 Z 18 37 1580.0 ol5.41 32,00

4945,1d ZZ,00 ZI?,_0 151,75 ?l,?I 14 29 18 4345.1 19,30 J09.67

1920.98 -19.79 |9.79 JSI.II |i2.87 3 34 55 1321.0 "16.52 12,52

4699.35 23.10 197.34 152.34 70.49 15 47 16 4099,3 20.23 189.73

1714.97 -_2.87 2.74 149.70 116.30 d 34 S? IllS.0 -18.95 3_5,58

_47_.13 26.05 179.29 J51.08 67.03 J8 54 J4 $878,| _.72 I?J.?Z

N_O-COURS( [X(CUTION ACCURACY _SIT O(T(RNZNATION ACCURACY

SOT 531,0 SOR 345.5 SG3 444.5 ST |98.0 88 317.8 88 _00,0

RRT -.03_O RRIr -.0079 RTr -,3184 CRT °?748 CR8 .848_ CST ._SfJ

SOB 633.4 R23 ,0265 RI3 ,3258 LSA 684.1NIA 177.8 58A 22.5

SGI 531.3 SG2 345.2 THA 177.87 EL| 337.8 [L2 1|0,8 A[r 81.14

LAUNCH DATE DEC 9 1965 FLIGHT TIM( 92.00 AiRIVAL OAT( NAR 11 1966

HEL|O_ENTRIC CONIC

RL 147.33 LAL .00

RP 107.90 LAP Z.93
RC 71._43 GL Z0,04

PLANI[TOCENTRIC CONIC

C3 22,988 VHL A,791

LNCH AZNTH LNCH TIRE
90.00 1 _0 31

90,D0 J3 8 2J

100.00 3 0 51

100,OO 14 18 42

I10,00 4 8 48

110.00 15 39 J4

DIFFERENTIAL CC_RECT_ON$

TO( -.10_8 TRA -.36A0 TC3 .242_ 8AU .0845

ROE -.1578 RRA .0317 RC3 -.1310 FAU .14220

FD[ 1.6058 FRA-l.9283 FC3-5.3604 BSP 704

8OE .2785 8RA ,3454 8C3 .2753 FSP -I57|

DZSTAIq_E 26|._08

LOt, 74.71 VL 29.1A60AL -8._8 AZL 84,62 NCA 119.99 St,IA I11.48 ECC ,18573 IN¢ 3.3824 Vl 30,2A0
LOP 198.74 VP 38.085 GAP -Z.82 ATP 91,49 TAL 22|._4 TAP 34J.83 RCA J07.08 APO 155,90 ¥2 35.120

GP .24 ZAL IA2.28 ZAP 54.42 ITS 358.44 ZA( 143.24 ET[ 334.3| ZAC 5?.95 [TC 1|J,92 ELP -S4,dZ

DLA -Z,J7 RAL 289,|5 RAO _547.9 V£L 12,0|4 PTH 2oJA VHP 3,590 0PA -J4.80 RAP 325°58 [CC 1,3780
L-I TJNE JNJ LAT" |NJ LONG- |_- J_J AZNTH INJ TIN( PO C$? TJM INJ 2 LAT INJ Z LONG

2180.38 -18.72 39,33 |SJ.J? 11J.44 2 14 51 1580.4 -15.82 32.03

4959.02 2J.97 2|8.gD J52,_7 7|.55 J4 29 0 4359.0 J9,J5 _09.19

19ZJ.25 -19.80 19.81 150,70 |12.87 3 32 52 1321.3 -18,53 12,5d

A493.39 22,97 198.95 JSl.86 ?0,32 J5 A6 54 A083,4 20,08 188.3_

/?|4.89 -2_.47 2,74 /49._9 J14.30 4 3_ 2_ |||4.9 ol8.85 355.3?

A472,_2 25.90 J78.92 130.60 64.88 14 55 49 38?2.5 22.55 171.37

N|O-COURSE EXECUT|ON ACCURACY ORBIT 0£TERM_NAT|ON ACCURACY

SGT 509.5 5GR 334,8 S_3 _J4,1 5Y 181.0 89 309,3 55 63_.9

RRT -.0392 RRF -,0149 RTF -.1420 CRT .46?4 ORS .9489 CST .dlZZ

508 409.6 R23 .02_7 RJ3 ,14|3 LSA 70_.6 MSA 181.4 $SA ZJ,9

8GI 509.8 502 3_4.3 THA 177.41 ELI 535.? EL2 124.A ALF 64.78

17J3



JPL TM 33-99 EARTH--VENUS TRAJECTORIES q VOL. 2, 1965-66_

LAUNCN DATE DEC 9 1965 FLIGHT TINE 9A.00 ARRIVAL 0ATE MAR 13 1966

HELIOCENTRIC CONIC

RL 147.33 LAL ,00

Rp IOT.ga LAP 2,83

RC 73.845 GL Z0,lg

PLANETOCENTRIC CONIC
C3 Z_.?OD VNL 4.764

LNCH ATNTH LNCH T|NE
90.00 I 39 6

90.00 J3 6 37

JO0.O0 Z 59 19

100.00 IA 18 55

lJ0.OO 4 9 31

IJO.O0 15 39 tl

DIFFER[NTIAL C(311RECTION$

TOE -.O?ZB TRA -.40_6 T(3 ,1389 8AU ,0567

ROE -._477 RRA .0_16 RC_ -.IZSO FAU .154_I

roe 1,7561 FRA-Z.l163 FC3-5.9077 8SP 319

9DE .1582 BRA ,4039 8(3 .I869 rSP -J747

DISTANCE Z63.119

LOL 76,?1 VL ZJ.168 GAL -8.14 AZL 83.61 HCA 113.Zl SNA 13J.69 ECC .18423 INC 3.3810 Vl 30.ZAO

LOP 199.97 vP 38.090 GAP -2,18 AZP 91.93 TAL 211,03 TAP 345.26 RCA 107.39 APO J33.90 VZ 35.109
GP ,16 7AL 14_._ 7AP 59.56 ETS 338.38 ZA[ 166.34 ETE 319.36 ?AC 36.J1ETC J6|.4? CLP -5g.36

OLA -Z.O6 RAL 188.00 RA0 656?.9 V[L 12.003 PTH 2ol4 VHP 3,4Z6 0PA -17.36 RAP 373.66 ECC 1.3736

L-; TIN( |NJ LAT lNJ LONG ZNJ RT ASC |NJ AZNTH JNJ TIME POC$T TIN |NJ 2 LAT |NJ Z LONG

2191.07 -18.74 39,3? 150.85 11J.69 Z JS Z_ 138J.J -13.64 32.0?

4851.89 11,?4 116.48 151,90 71.39 14 79 9 4352.7 19.99 ZOB.88
1821.76 -19.8i 18.84 190.39 112.83 3 3l 30 1311.8 -16,34 11,57

4887,22 22.83 196.55 151,49 70.16 |3 47 2 4087.2 19.91 188.96
17J5.02 -21.87 2.74 148.99 116.30 4 34 6 1113.O -18.93 333.58

4466.73 25.75 I78.54 150.22 66.70 J6 53 49 3866.? 22.37 171,D2

M]0-C(_JR8[ EXECUTION ACCURACY C_EIT DE TERN[NA TJON ACCURACY
8GT 509.8 $GR 323.2 SG3 564.2 ST 169.? SR Z99.1 SS 666.6

RRT -,0527 RRf -.0276 RTF .0912 CRT .4812 CRS .9494 CST .1948

SGB 603.6 RZ5 .0196 RI3 -.0919 LSA 726.4 XSA 184.3 SSA 21.3

$61 510,3 $62 322.5 THA 176.81 ELI 312.3 EL2 142.0 ALF 70,49

LAUNCH DATE DEC 9 1965 FLIGHT Time 96°00 ARRIVAL DATE MAR 13 1966

HELIOCENTRIC CONIC

RL 147.33 LAL .DO

RP J07.88 LAP 2.72
RC 76.070 GL 20.32

PLANA[TOCENTRIC CON|C

C3 22.434 VHL 4,738

LNCH ATNTH LNCH T|N(

90.00 J 37 59

90.00 13 ? 19
lO0.O0 Z 59 13

100.00 14 19 34

110.OO 4 4 36

I10.OO J5 39 51

DISTANCE 274.592

_OL 78.71 VL 28.J83 GAL -8.08 A?L 86.62 HCA |26.43 SXA J31.76 ECC .18296 INC 3.3793 VI 30.240

LOP 105.J9 VP 38.090 GAP -1.76 ATP 92.01 TAL 222.14 TAP 548.5? RCA 107.65 APO 135.86 v2 33.095
GP .28 ZAL I42.)O _AP 64.87 [T$ 358.27 ZAE 189.48 ETE 321.39 ?AC 34.10 ETC |60.96 CLP -64.87

OLA -1.94 RAL 2b?._5 RAO 6_87.P VEL 11.992 PTH 2,J4 VHP 5,289 OPA -17.94 RAP 321.33 ECC 1.3692
L-I TIME INJ LAT INJ L(_NG INJ RT ASC INJ AZMTH INJ TII_ POCST TIN JNJ 2 LAT INJ 2 LONG

2182.01 -18.78 39°43 150.84 111.80 2 14 21 1581.0 -13.67 32.12

4946.01 2J,_9 216,05 J51.6I 71.22 14 29 43 4346.0 18.83 208.46

I�ZZ.SZ -19.83 |9.89 150.J8 1|2.84 3 30 28 1322.5 -16.37 12.61

4680.73 22.67 198.13 151.20 69.98 13 47 34 4OBO.? 19.74 188.36

1715.36 -12._8 2.77 148.78 116.29 4 35 JJ 1113.4 -19-96 353.60
4460.69 25.58 178.15 149.93 66.52 16 54 13 3860.7 Z2,19 1T0.64

CR�|T DETERMINATION ACCURAC_

ST 198,9 SR 787.3 SS 697.8
CRT .2135 CR5 .9512 CST -.OeAZ

LSA 750.2 N5A 186.8 SSA 20.6

ELl 290.9 EL2 163.0 ALF 79.42

DIFFERENTIAL CORRECTIONS

?DE -o035_ TRA -°A4_6 TC3 .0|62 8AU .0336

ROE -.1374 RRA .0340 RE3 ".1177 FAU .J6668

FOE 1,9051 FRA-t.ZSO4 gC3-9.4316 BSP 137

BOE .7401 BRA .4509 BE3 .11_8 gSP -1904

M|O-COURSE EXECUTION ACCURACY

6GT 546.1 5GR 3J0.8 5G3 6IJ,Z

RRT -.D884 RRF'-.0437 RTF .3386

SGB 628.4 223 .DO96 R|3 -,5391

5GJ 546.T SG2 309.7 THA 176.72

LAUNCH DATE DEC 9 1965 FLIGHT TIME 99.00 ARRIVAL DATE MAR IT 1956

HELIOCENTRIC CONIC

RL 147.33 LAL .Og

RP 100.02 LAP 2,60
RC 18.316 GL 2D.45

PLANETOCENTRIC CONIC

C3 22,163 VHL 4.709

LNCH A?NTH LNEH TIN£
90.00 1 3? 8

9O.DD J5 8 2_

100.00 2 57 39

ADD.DO 14 30 38

110.00 4 3 38

110,00 15 40 49

01rFERENTIAL CORRECTIONS

TDE .O039 TRA -.5029 TC3 -.1224 8AU ,0485

ROE -.Z199 RRA .0359 RE3 -.J089 FAU ,11745

roe 2.0305 rRA-2.A2A6 FC3-6.93J5 8SP 6AO

ODE .1269 8RA .5039 BC3 .J638 FSP -2062

DISTANCE 291.059

LOL 76.71 VL 29.192 GAL -8o02 ATL 86.6Z HCA 1Z9.64 SNA 131.82 ECC .19183 INC 3.3??3 VI 30.240

LOP 206,40 vP 39.084 GAP -I.27 A?P g2,16 TAL 222.12 TAP 351.76 RCA |D?.93 APO 135,79 vz 33.092

GP ,51 ?AL 142.19 TAP 10,32 ETS 338.17 ?AE 172.36 ETE 303.71 ?AC 31.97 ETE 160.35 CLP -70.3Z

OLA -1.80 RAL 28?.99 RAO 6567,9 VEL 11.991 PTH 2.14 VHP 3.179 OPA -18.34 R4P 319.29 ECC 1.3647

L-I TIME INJ LAT INJ LONG JNJ RT ASC INJ AZNTH |NJ TIME POCST TIN INJ 2 LAT JNJ Z LONG

2183,21 -18.79 39,50 lSO.SJ 111.59 2 15 32 1583.2 -|3.70 32.20

4938.92 21.43 215.59 151.41 71.04 14 30 47 4339.9 J8.63 209.02

1923,52 -19,86 19.95 150,03 112.91 3 29 42 1323.5 -16.60 12.67

46?5.84 22.51 195,68 150.99 69.80 15 48 32 4073.8 19,36 188.13

1715,91 -22,70 Z,80 148.66 116.27 4 32 34 11J5.9 -19.99 395.63

4454.21 23.41 177.73 149.72 66.33 16 55 3 3934.2 21.99 170.25

MID-COURSE EXECUTION ACCURACY OR6IT 0ETERNINA TION ACCURACY

9GT 622.8 SGR 197.8 963 654.7 ST 183,8 SR 776.4 55 723.1

RRT -.0913 _ -,0629 RTF .3460 CRT -.0964 CRS .9529 CST -.3743
SGB 690,$ R23 -.0015 RI3 -.5461 LSA 712.9 NSA 188.3 ssA 19.9

SGI 623.8 SGZ Z_.1 THA 176.77 EL1 2T?.Z EL_ 182.6 ALr 95.81

LAUNCH 0ATE DEC 9 1965 FLIGHT Tim[ 1(30.00 ARRIVAL 0ATE MAR 19 1966

HELIC_ENTRIC C_IC

RL 147.33 LAL .00

RP 108.06 LAP 2.47

RC _0.581 GL 20.58

PLAN(TO_ENTR!C CONIC

C3 _1.885 VHL 4.878

LNCH A_MTH LNCH TIME
90.00 J 38 33

90.00 13 10 2

IO0.OO 2 _7 9

|00.00 14 32 9

110,00 4 3 36

110.O0 15 42 10

DIFFERENTIAL (OCRECTION9

TOE ,050_ TRA -.56|9 TC3 o.177_ BAU .0862

ROE -.ZI60 eRA .0_3 RC3 -.0987 FAU .J8614

FD[ 2.1417 FRA-2,5271FC3-7.36_ 83P 1212

8DE .Z119 eRA ._832 BE3 .2945 rsP -ZJ85

OI�TANCE 287.453

LOL 76,?J VL _8.194 GAL -?.86 AZL 86,61 HCA 132.86 SMA 131.84 ECC .18083 INC 3.3T55 vt 30.240

LOP 209.62 VP 38.074 GAP -.79 AZP 92._O TAL 221.98 TAP 354.83 RCA 107.99 APO 135.98 V2 33.069

GP .33 7AL 142.00 ZAP 7_.83 £TS 358.08 ZAE 174.15 ETE 275.67 ZAC 49.78 £TC 139,69 CLP -75,83

OLA -1.68 RAL 288,11 RAD 6567,9 VEL 11.969 PTH 2.13 VHP 3.096 0PA -J9.13 RAP 316.94 ECC 1.3602

L-J TIN[ INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME POCST TIN INJ 2 LAT |NJ 2 LONG
2J84.97 -18.83 39._ |_0.46 |1|.5_ 2 12 58 1594.7 -15.74 32.29

4931.34 2J.16 215,10 131.28 ?0.85 14 32 14 4331,3 tB.46 20?.35

J924.?? -19.89 20.03 I_0.00 112.79 3 29 12 1324.9 -16.63 J2.73

4666.48 22.34 J95.Z0 J50.86 69.6J 15 49 96 4066.5 19.36 197,67

1716.67 -22.?2 2,85 148.61 116.23 4 32 13 J116.7 -19.01 335.68

444?.34 25.22 177.29 149,58 96.12 16 56 17 3847.3 21.78 J69.83
MJO-COUR.t( EXECUTION ACCURACY _RBIT 0(TERMZNATION ACCURAC_

SGT 758.4 $GR 284.1 $63 690.B 57 _13.9 $R 264.9 SS 746.5

RRT -.J|SZ RRF' -.0895 RTF .6916 CRT -.3391 CR$ .9536 C$T -,3920

SG_ 791.2 223 -.0062 213 -,69|6 LSA 798,6 NSA 199,5" $$A 19.1

SGJ 739.3 SG2 281,8 THA J76.95 ELI 284,7 EL2 199.0 ALr 119.30
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL. 2, 1965-66

LAUNCH 0ATE DEC 9 1965 FLIGNT TIME |0Z.00 ARNIVAL 0ATE MAR Z| ]966

HELIOCENTRIC CONIC 0Z$TANCE Z53,838

RL 147.35 LAL ,00 LOL 76.71 VL Z8.191 GAL -7.88 AZL 86.63 NCA 136,07 $NA 151.81ECC .J799a INC 5.5?55 Vl 50.t40

RP 188,10 LAP 2.34 LOPZ12.85 VP 56.060 GAP -.54 ATP 92.43 TAL 211.75 TAP 557.60 RCA 100.09 APO 155.54 VZ 55,056

RC BZ.B8Z GL 20.71 GP .36 ZAL 141.74 ZAP 81.34 ET$ 358.00 ZA[ 175.S$ [T[ Z)6.SO ZAC 47.60 [TC |56.96 CLP -S].54

PLANETOCENTRiC CONIC
C3 11.596 VHL 4.647 0LA -1.50 RAL Z$6.52 RA0 6567,9 V[L 1|.657 PTH 2.13 VHP 5.0)9 0PA -19.69 RAP 514.55 ECC 1.3554

LNCH AZMTH LNCN TIME L-! TIN[ IN| LAT IN| LONG IN| RT A$C |NJ ATNTN IN| TIME PO CST TIM |NJ Z LAT JNJ Z LONG

90.00 I 36 12 2186.41 -18.87 39.71 150.49 111.51 Z IZ 38 ]586.4 -15.?g 31.36

90.00 15 12 Z 4523.13 21.08 214.S7 151.22 70.65 14 54 6 4313.Z 18.15 Z07.04

100.00 2 56 51 1916.Z6 -19.93 20.12 150,05 ILZ.75 3 26 51 1316.3 -16,67 1Z.64

lO0.OO 14 $4 5 A658.61 2Z.15 Xg4,6g 150.60 69.40 15 51 43 4058.6 ]9.15 187.18

110.OO 4 3 30 1717.64 -ZZ.75 Z.�J 148.65 116.23 4 31 7 1117.6 -]9.04 355.74

|lO.OO 15 43 55 4440.00 25.02 176.81 149.52 65.91 16 57 55 3640.0 21.55 169.58

OiFF[RENT]AL CORRECTIONS MID-COUR$( [X[CUTI(_I ACCURACY ORBIT DET[RNINAT|ON ACCUPAC v

TOE .0986 TRA -,8250 TC5 -.4453 BAU .1310 $GT $83.3 $GR Z?O,O $G3 719,7 ST 761.5 SP 255.1 SS 761.6

ROE -.Z049 RRA .0411RC3 -.0689 FAU .19295 RRT -,1525 RRIr -.1210 RTF .7646 CRT -.5165 CR$ .9563 CST -.7330

FDC Z.1168 FRA-2.5952 FC3-7.7334 85P 1820 $88 923.7 R23 -.0107 RJ3 -.7648 LSA 825.2 NSA 189.6 S$A 18.4

BDE .2174 8RA .8264 BC3 .4537 FSP -2296 $GJ 864.4 SG2 268.6 THA 177.07 ELI 517.0 ELI 118.6 ALF 136.J1

LAUNCH OAT[ DEC 9 1965 FLIGHT TIM( 104.00 ARRIVAL DATE MAR 13 1966

NEL|OCENTR;C CONIC D|$TANC£ 300.192
RL 147.33 LAL .O0 LOt. 76.71 VL 28.183 GAL -7.80 AZL 86.63 HCA 139.28 5MA 131.75 _CC .17912 INC 3.3708 Vl 30.240

RP IO8.14 LAP Z.ZO LOP 218.04 VP 38.042 GAP .JO AZP 92.56 TAL 221.39 TAP .87 RCA 106.14 APO 155.37 VZ 35.045

PC 85.157 GL _.84 GP .39 ZAL J41,41 ZAP 86,77 ET$ 357,93 ZA[ 171.JZ [T[ 2|5.05 7AC 45,49 ETC 158._0 CLP -86.77

PLANCTOC(NTRIC CONZC
C3 Z|.300 VHL 4.615 DLA -|.32 RAL 288.6| RA0 8567,9 VEL 11,945 PTH 2.13 VHP 3.004 OPA -20.20 RAP 312.27 ECC 1,5505
LNCN AZMTH LNCH TIME L-Z TIN[ IN| LAT IN| LONG IN| RT A$C |NJ AZNTH |NJ TIME PC) C$T TIN IN| 2 LAT IN| Z LONG

90.00 I 36 3 2168,43 o18,93 39.63 150.56 111.46 2 J_ 32 1585.4 -15.84 52.5J

90.00 15 14 28 4914.52 20.69 214.01 15J.13 70.45 J4 36 22 4314.5 18.05 Z06.50

1OO.00 Z 56 47 1926.03 -19.98 20,13 150.13 112.71 3 26 55 1318.0 -16,73 12.95

100.00 14 36 25 4650.15 21.93 194.15 150.81 69.18 |5 35 55 4050.2 15.92 186.66

|JO.OO 4 3 J7 17|6.82 -22,78 2.96 J48,76 118.20 4 32 16 JJIS.B -19,O$ 3SS.BJ

JJO.O0 15 46 5 4432.12 24.80 176.31 149.52 65.86 16 39 57 3632.1 21.30 166.90

OIFFER£NT|AL CORRECTIONS NZDoCOUR$[ EXECUTiON ACCURACY O_IT DETERMINATION ACCURACY

TO( .1476 TRA -.69J0 TC3 -,6247 8AU .J791 5GT lOSO.O SGR 255.8 SG3 737.8 ST 316.6 SR 140.9 S$ 777.0

POE -.1_38 RRA .0441 RC3 -.0737 FAU .19669 RRT °.1932 RRF -.1620 RTF .8424 CRT -.6332 CRS .962Z CST -.8145

FOE Z.Z734 FRA-2.6089 FC3-7.9843 8$P 2466 SG8 1080.7 R23 -.0108 RJ3 -.8424 LSA 65J.8 NSA 190.1 SS4 17.5

BOE .1436 8RA .6924 BC3 .62P1 FSP -2356 $GI 1051.2 $82 250.6 THA 177,14 EL| 363.1 EL2 16Z,6 ALF 146.79

LAUNCH DATE 0EC 9 1965 FL|GNT T|M( 186.00 ARRIVAL 0ATE NAP 15 1966

N[LIOCENTPIC CONIC

RL 147.53 LAL ,OO

RP I08.I# LAP Z.O5

PC $7.465 GL ZO.�B

PLANETO([NTRIC CON|C

C3 E0.99J VNL 4.562
LNCH ATNTN LNCN TIME

90.00 1 36 6

90.00 13 J7 IB

100.00 2 56 55

I00.00 14 39 lO

110.O0 A 3 57
110.O0 15 46 37

01STANCE 506.516

LOL 16.71 YL Z$.171 GkL -7.10 AZL 86.65 HCA 141.49 SNA 13],66 ECC .17655 INC 5.5660 Vl 30.140

LOP Z19.25 VP 56.020 GAP .51 ATP 92.67 TAL 120.96 TAP 3.44 PCA 106.15 APO 155.11 V_ 55.050

GP .42 ZAL 141.01 7AP 92.01 ET5 557.67 7AE 161.93 ETE 103.1! ZAC 43.51 ETC 151.41 CLP -�Z.OB

0LA -1.14 RAL 286.97 RA8 6561.9 VEL 11.952 PTH 2.12 VNP

L-! TiN[ |NJ LAT _NJ LONG |NJ RT A$C |NJ AZNTH INJ TIME

2190.74 -18.98 39,98 150.75 111,41 2 12 37
4905.J9 Z0.67 213.41 151.30 70.Zl 14 39 3

1630.06 -20.05 20.36 150.30 112,67 3 29 5

4641.11 2|.73 193.56 150.88 66.95 15 56 3]

1720.23 -Z2.$3 5.07 146.94 116.16 4 32 37

4423.70 14.56 175.77 149.58 65.44 17 2 21

OIFFERENTIAL COPRECT]ONS

TOE .1976 TRA -.7575 TC3 -.$11A 8AU .2263
ROE ".1821RRA .0473 PC3 ".0592 FAU .1_653

rOE Z.Z854 FPA-2.5929 rC3-8.1877 8SP 3128

BO( .1686 ERA .7590 8C3 .8|36 FSP -2411

LAUNCH DATE DEC 9 J965

HELIOCENTRIC CONIC

RL 147.33 LAL .00

RP 108.12 LAP 1.90
RC 89.783 GL 2t.12

PLAI_TOCENTRZC CONIC

C3 Z0.671 VHL 4.547

MIO-COURSE EXECUTIOI ACCURACY

SG7 1129.5 $GR 141.5 $83 748.1

RRT -.2427 RRF -.2084 RTF .6790

SG8 1253,0 RZ3 -,0134 R15 -.6769

$G1 1231.0 $62 234.0 THA 111.17

FL]_'IT TIM( JOB.DO

O|STAkK:E 312.816

LOt. 76.71 VL 26,|54 GAL -7,60 AZk 86.64 NCA 145.69 5NA 131,54 [CC .17796 INC 3.3647

LOP 222.45 VP 37_996 GAP .92 AZP 82.75 TAL 2L_0.43 TAP 6.12 RCA |06.|3 APO 154.95

GP .45 7AL 140,54 TAP 97.19 ET$ 357.82 ZA[ 164,59 ETE 196.48 7AC 41.72 ETC 156.63

OLA -,93 RAL 289.40 RAO 6567.6 VEL 1|.819 PTH 2.|2 VHP 2.999 OPA -21.02 RAP 308.09

2.992 OPA -20.6A RAP 310.09 [CC 1.3455

PO CST TIM INJ 2 L4T INJ Z LONG

1590.7 -15.91 32.65

4305.Z 17.79 205.91

1550.1 -16.7J 13.01
4041.1 15.67 1a6.10

1120.2 -19.IZ 355,09

56Z5.7 El.04 168.59

_8|T 0ETERNZNATION ACCURAC y

ST 577.5 SR _25.4 $$ 782.6

CRT -.7|14 CRS .9656 CST -.$650

L$A 878,1NSA 159.1 $$A 16.7

ELI 416.5 ELI 145.5 ALF 153.18

ARRIVAL OATE HAR 17 1966

vz 30.240

V2 35.016

CLP -97.19

ECC !.3402

LNCH ATNTN LNCH TZN£ L-| TIN[ IN| LAT IN| LONG IN| RT ASC rNJ AZNTH |NJ TIME PO CST TIM IN| 2 LAT IN| Z LONG
90.00 J 38 ZO 2193.35 -19.05 40,14 150.98 111.38 2 12 53 1593.4 -15.98 51.81

90.00 13 ZO 32 4895.ZO Z0.44 2J2.77 151.43 69.97 14 41 7 4295.2 11.53 205.30

IO(3.OO 2 57 14 1932.36 -Z0.09 ZO.SO 150,54 112.8l 3 29 27 1332.4 -15.85 13.2J

100.00 14 42 19 4831.42 21.49 192.94 151.01 66.71 15 59 30 4031.4 15.41 185.51
1J0.OO 4 4 29 172|.85 -12.88 3.17 149.18 118.t2 4 33 JJ 1121.9 -19.18 355.98

110.00 15 51 33 4414.68 24.30 175,1_ 149.?J 65.19 17 5 6 5814,7 20.?5 167.85

OIFr[RENTIAL CC_R[CTION$ N]0-COURSI[ EXECUTION ACCURACY ORBIT 0[T[RNINAT|ON ACCURACY
T0£ .2474 TRA -.8232 TC3-J,O036 8AU .2777 $GT 14J8.7 SGR 22?.4 SG3 747.7 ST 441.4 SR 2J5.5 SS 786.6

ROE -.1703 RRA .0505 RC3 -.0458 FAU ,19738 RRT -.3003 RRF -.2549 RTF ._O20 CRT -.7656 CRS .97OI C$T -.8947

FD[ Z.1798 FRA-2.3242 FC$-8.2569 BSP 3795 $88 J434.6 RZ3 -.01_1R|3 -._)O20 LSA 907.9 NSA 188.4 554 15.6

BO[ .3003 6RA .8248 8C3 J.0048 FSP -2411 $GJ 1418,3 $GZ 216,6 THA 177.J7 ELI 473.9 ELI I29.1 ALF 157.77
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES cVOL. 2 1965-66)

LAUNCH OAT( 0(C 9 1965

HELIOCENTRIC CONIC

eL IA7.33 LAL .00

RP IOa.Z6 LAP 1.74

RC 92.112 GL ZJ.Z6

PLANE TOC(NTRIC CONIC

C3 20.339 VHL 4.5J0

LNCH AZNTH LNCH TIME

90.00 I 36 AA

90,00 13 24 10

I00.00 2 5? 44

lO0.O0 14 45 51
110.00 4 5 13

ll0.OO J5 54 51

FLZGHT TIN( IJO.O0 ARRIVAL OAT[ MAR 29 1966

01STANCE 319.087

LOL 76.71 VL 28.134 GAL -?.SO aTk _6.64 NCA 148.89 SNA 131.39 (CO .17745

LOP 225.65 VP 37.988 GAP 1.31ATP 82.8J TAL 219,83 TAP 8.12 8CA 108.08

GP .de ZAL 140.00 TAP 102.06 ET$ 337.80 _A£ 161.30 ETE 192.38 7AC 40.J5

iNC $.3608 VI 30.ZAO

APO 154./1 V2 }3.003

[TC 155.91CLP-102.06

OLA -.71RAL 289,9t RAO 6367.8 VEL 11.903 PTN Z.I2 VNP 3.023 OPA -21.32 RAP 306.32 [CC 1.33A7

L-I T|NE IN| LAT |NJ L_NG IN| RT AS( |NJ ATMTH |NJ TIME PO (ST TIN IN| 2 LAT IN| Z LONG

2196,26 -I�.lZ 40.32 131.28 111.29 2 13 20 1596.3 -16.06 32.99

4884,35 20.19 212.08 131.62 89.?1 14 45 33 4284.3 17.25 20a.63

1934.94 -20,16 20.66 150.84 112._3 3 29 39 J334.9 -16.93 13.36

4621.10 21.23 192.28 15|.19 68.45 16 2 32 AOZl.I 18.12 184.87

1723.70 -22.93 3.28 149.ae 116.07 4 33 51 1123.? -19.24 356.09

4405.10 24.03 114.38 149.89 64.9_ l? 8 16 3803,1 20.45 167.27

OIFF£R£NTIAL CORRECTZON$

TOE .2938 TRA -.8_69 TC3-1.1993 BAU .3262
ROE -.15_4 RRA .05_3 RE3 -.026_ FAU .J9447

FOE 2.242_ rRA-2.4313 FC3-8.2779 BSP 4d68

BOG .3335 8RA .8883 BE3 1.1998 FSP -2402

LAUNCH DATE DEC 9 1963

HELIOCENTRIC CONIC

eL 147.33 LAL .00

RP 108.31 LAP J,57
RC 94.449 GL 21.41

PLAN(TOC(NTRZC CONIC
C3 19.993 VHL A.A?2

N|O-COUR$E [XECUTZON ACCURACV

8GT |006.7 SGR Z|3.? $G3 ?40.3

RRT -.3637 RRF -.3237 RTF .9174

SGB I_ZO.9 R23 -.0139 RJ3 -.9174

8GI 1608.7 SGZ 198.6 THA 177.16

FL|G,HT Till( 112.00

O|$TANC_ 325.331

LOI. 78.71 VL 28.110 GAL -7,58 ATL 86,84 HCA |52.09 8HA

LOP 228.84 VP 37.939 GAP 1.611AZP 92.97 TAL ZIg.IA TAP
GP .33 ZAL |39.39 2AP 106,_! £T8 357.79 7A[ 138.16 ET[

OLA -.AS RAL 290.48 RA0 6367.8 VEL |1,890 PTH 2.1| VHP

LNCH AZNTH LNCH TIME L-i T|ME IN| LAY

90.00 I 3? 17 2199.43 -19.Z0
90.00 13 28 12 A873.22 19.92

100.00 Z 58 24 1937.79 -20.23

lO0.O0 14 49 A6 4610.12 Z0.96

J10.O0 4 6 8 17_5.77 -22.99

110,00 J3 58 32 439A.90 23.73

OIFF[RENTIAL CORRECTIONS

TOE .3428 TRA -.946_ TC3-J,_3 BAU .3732

RO[ -.1462 RRA .0362 RC_ -.00_3 FAU .J894J
FOG 2.1943 FRA-2.3022 FC3-8.20|3 88P 5119

80£ .3727 8RA .9485 B(3 1.39_3 FSP -Z331

OR0|T 0(TERMINATION ACCURACY

ST 306.3 SR 202.2 S$ 784.7

CRT -.8032 CR8 .9743 CST -.9142

LSA 937.1NSA 187.0 $SA IA.6

EL| 5)3.4 ELZ 113.9 ALF 161.30

ARRIVAL DATE MAd 3J 1966

131.22 (CO .I7700 |NC 3.3563 vJ 30.240
11.24 RCA I07.99 APO 134.44 V2 34.990

189.£3 7AC 38.82 ETC 155.26 CLP-106.Ag

3.062 DPA -21.55 RAP 304.81ECC 1.3291

IN| LONG IN| RT kSC IN| AFMTH |NJ TIME PO CST TIM IN| 2 LAT IN| 7 LON5
A0.33 13/.63 111.22 2 13 37 1599.5 -16.JA 33.J8

Z11.38 15i.86 69.4_ 14 49 28 A273.2 16.95 Z03.95

20.84 131.19 1J2.49 3 30 42 1337,8 -I?.OJ 13.53

191.59 151.A3 68.|8 16 6 37 4010.1 J7.81 ISA.ZO

3,41 Jd�.B_ 116.02 4 34 34 1125.8 -19.31 356.7J

|?3.94 130.|Z 64.6A 17 11 A7 37_4.9 20.12 166.66

MJ0-COUR$[ IX(CUT|ON ACCURACY ORB|T OETERNINAT|ON ACCURACY

SGT 1795,6 $GR 20(3,8 $G3 725.0 ST 571.7 SR 188,3 53 787.1
RRT -.4413 RRIr -.402_ RTF .9_74 CRT -.8362 (RS .9797 CST -.9264

5GB 1806.8 R23 -.0127 R|3 -.9274 LSA 969.1NSA 186.7 55A 13.4

SGJ 1797.8 SGZ 180.0 ?HA 177,14 ELI 593.7 EL2 99.6 ALF 164.1Z

LAUNCH 0ATE DEC g 1965

HELIOC[NTRZ( CONIC

eL 147,33 LAL .00

RP 108.35 LAP 1.40
RC 96.794 GL 21.56

PLAN(TOC[NTRIC CONIC

C3 19,640 VHL 4.A32
LNCH A_NTH LNCH TIN(

90.00 1 38 I

90,00 13 32 37

100.00 2 59 15

I00.00 14 54 4

110,00 4 ? 13
II0.00 16 2 34

FLIGHT TIME 114.00 ARRIVAL DAT_ APR Z 1966

01STANCE 531.330

LOL 7_71 VL 78.083 GAL -?.25 AZL 86.65 HCA 135.29 $NA 131.0Z ECC .1?661

LOP 252.04 VP 37.907 GAP 2.04 ATP 93.04 TAL 218.39 TAP 13.68 RCA 101.88

GP .58 7AL 138.73 ZAP 111.02 ETS 337.81ZA[ 155.23 IT[ 187,61 ?A¢ 31.7A

INC 3.5505 v] 30.740

APO 134.16 VZ 3A.911

(TC 154.15 CLP-JII.02

0LA -.23 RAL 291.13 SAD 6567._ VEL 11.873 PTH 2.11 VNP 3.11A DPA -2|.71 RAP 303.39 (CO 1.3Z3Z

L-J T|NE IN| LAY IN| LONG |NJ AT AS( IN| ATNTH |NJ T|N[ PO (ST TIM IN| 2 LAT IN| Z LONG

2202.91 -19,28 40.74 152.05 111.13 2 14 44 1602.9 -|6.2A 33.39

4861.26 19.63 210.60 152.18 6_.18 14 33 39 4261.3 J6.63 _03.Z2

1940.87 -20.31 _1.04 131.6_ 111.42 3 31 36 13A0.9 -17.10 13,71

4598.53 20.66 ]90.83 151.7_ _7.91 16 10 43 3998.5 17.48 183,50

1728.03 -23.06 3.33 150.28 115.96 4 36 3 1128.0 -19.38 356.35

4384.14 23.A2 173.26 J50,41 64.36 17 15 38 5784.1 19,77 166.02

DIFFERENTIAL CORRECTIONS

TOE .3873 TRA-I.O029 TC3-1.5943 BAU .4|87

ROE -.|338 Rek .0386 RC3 .0091FAU .18349

rOE Z.1223 rRA-2.1636 FC3-8.0885 8$P 5767
80£ .A097 8RA 1.0046 _C3 1.3945 FSP -Z30Z

LAUNCH DATE DEC 9 1965

HELTOCENTR|C CONIC

RL 147.33 LAL .00

RP 108.39 LAP 1.23

RC 99.145 GL 21.70

PLAN(TO_(NTRIC CONIC

C3 19.274 VHL 4.390

M|0-COUR$E EXECUTION ACCUSACV

$GT |982.2 SGR 189.0 $G3 ?03.9

RRT -.5239 RRF -.A822 RTF ._344

5G¢ 1991.2 R23 -.0125 R13 -.93A4

SGI 1984.? SG2 |60.8 T_A 177.12

FLZGHT TIME 116.00

D|STANCE 337.745

LOt. 76.7| VL ZS.05A GAL "?.|Z A_L 86.86 HCA 158.48 SNA

LOP 233.23 vP 3?.873 GAP 2,39 ATP 93.11 TAL E17.51 TAP

GP .65 7Ak 137,99 ZAP 115.08 ET$ 357.85 7AE 13_.31 ETE

OLA ,03 RAL 29|.84 RAO 6587.8 V[L 11.860 PTH _.10 VHP

LNCH ATNTH LNCH TIN[ L-I TIN( INJ LAT
90.00 1 38 53 2206.37 -19.37

90.00 13 3? 24 4848:.69 19.33

100.00 3 0 16 19A4.14 -Z0.40

100.00 14 38 44 4386._5 _0.33

110.00 4 8 33 1730.42 -23.13

110.00 16 6 37 4372,83 23.08

DIFFERENTIAL CORRECTIONS

TOE .A304 TRA-J.0331 TC3-I.?90? 8AU .4815

ROE -.J214 RRA .0603 RE3 ,028_ FAU .17_13

FOE 2.0309 FRA-Z.O029 FC3-?.�|ZO BSP 6379

BOE .4472 BRA 1.0548 Be3 I.?909 FSP -2222

ORBIT OETERNINATION ACCURACY

ST 635.4 $R 174.5 $5 774.2

CRT -.8611CR6 .9836 CST -.9349

LSA 999.7 NSA |84.8 $SA 12.2

ELl _33.3 (L2 86.3 ALF 166,46

ARRIVAL 0ATE APR 4 1966

130.81 ECC .17627 IN( 3.3432 vi 30.240
16.05 RCA 107.75 APO 153.87 V2 3A.964

186.17 ZAC 36.91ETC 134.34 CLP-I15.0B

3,177 OPA -2l,?g RAP 302.6_ (CC 1.3171

|NJ LONG |NJ RT A$C |NJ ATNTH |NJ T|N( PO CST TIN INJ Z LAT INJ Z LONG

40.97 152.32 J|I.0_ 2 13 42 1606.6 -JA.3A 33.61

Z09.81 |3_._! 68.89 IA $8 J3 4248,? 16,29 202.45

21.2A 1_2.09 112,34 3 32 A| 1344,1 "I?.J9 J3,92

19t0.08 J_,07 _?.62 18 J3 10 3_86.3 J7,14 182,76
3,70 IS0.77 lj5,90 4 37 24 11,,10.4 -19,46 356.49

I72.53 150.73 84,06 I? 19 30 3772.8 19,4J J65.3_

NIOo(OU_8[ EXECUTION A_CURACV ORBIT OETERNINATZON ACCURACY
SGT Z|62.6 SGR 178,? SG_ 681.? 5T 698.A SR |60.2 S$ 767.7

RRT -.6|24 RRI_ -.3896 RTF .9388 CRT -.8831CR$ .9883 CST -.9A03

SGB 2169.9 R_3 -,0098 R13 -.9388 LSA J033.8 NSA 18A.3 SSA 10.8

$G1 _16_.3 SGZ 141.1 THA 177.09 EL| 712.8 EL2 73.6 ALF J66.43
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 2. 1965-66_

LAUNCH 0ATE 0EC 9 1965 FLIGHT TIME IIS.DD ARRIVAL DATE APR 6 |966

H[LIOC[NTR/C CONIC

RL 14T.33 LAL .DO

RP 108.43 L4P I.O3

RC |OJ.SOZ GL 21.$4

PLANETOCENTRIC CONIC

C_ 18.897 VHL 4.347 DLA

LN(H ATHTH LN(H T|HC L-I TZH£ IN] LAT

gO.DO J 40 2 2210.30 -19.46

gO.DO 13 42 3Z 4835.84 19.00

100.00 3 I 3J J94?.47 -20.4e

iOO.DD 15 3 44 4573.?I 20.02

liD.DO 4 10 5 IT32,84 -Z3,ZO

JlO.DO 16 JI 39 4361.10 22,73

DIFFERENTIAL C(_RECTION$

TOE .4700 TRA-1,0986 TC3-1.9894 8AU ,3027

ROE -.logs RRA .06Z1RC3 .0489 FAU ,16898

FOE 1.9647 FRA-I.8441 FC3-?.7276 DSP 6993

BOE .4624 BRA 1.1003 8C3 1.9900 FSP -2150

DISTANCE 343.916

LOL 76.71 VL 78.072 GAL -6.98 AZL 86.67 HCA 16J.69 SNA 130.58 ECC .IT£OD INC 3.3335 v] 30.240

LOP 238.42 VP 37.839 GAP Z.77 ATP 93.16 TAL 716.68 TAP 18,36 RCa I07.$0 APO 153.56 VZ 34,951

GP ,?4 ZAL 137,Z0 TAP 118.87 £T$ 357,93 _AE |50.0) EYE I84,98 Z4C 36.33 ETC 154,12 (LP-JIg.B?

.30 RAL 292.67 RAO 6567.8 VEL 11.844 PTH 2.10 VHP 3.249 DPA -Zl.g0 RAP 302.02 [CC 1.5||0

IN] LONG IN] RT A$C IN] A?NTH IN] TItA_ PO CST TIN IN] 2 L4T IN] 2 LONG

41.21 153,05 110.98 Z 16 57 1610.3 -16.44 33.0J

208.99 137.92 69.61 15 3 7 4235.6 IS.93 201.66

21.43 152.62 1J7.26 3 33 58 J3_?.5 "17.28 I4.J2

189.29 152.48 67.33 16 19 58 3973.7 16.71 187.00

3.85 151.32 113.84 4 38 55 1132.8 -19.54 356.63

J?J,B2 J3J.J6 63,?_ J7 74 20 376J,1 19.02 164.66

NID-COURS[ [XECUTIOI ACCURACY OR81T DETERMINATION ACCURACY

SGT 2339.2 SGR 170._ SG3 656.6 ST ?58.4 SR 145.6 $5 75T.3

RRT -,703? RRF -.6600 RTF .9419 CRT *.9073 CR5 .9923 CST -.9440

$G8 2345.4 723 -.0064 R13 -.9419 LSA 1065.9 NSA 183.5 SSA 9.3

SGI 2342.3 SG7 1_1.0 THA I77.06 ELI 769.7 [L2 61.8 ALF 170.11

LAUNCH DAT[ DEC g 1965 FLXG_T Tpq[ 120.00 ARRIVAL 0ATE APR 8 1966

HELIOCENTRIC CONIC

RL 147.33 LAL .O0

RP 108.46 LAP .87

RC 103.862 GL 21.97

PLAN(TO_ENTRIC CONIC

C3 18.508 VHL 4.302

LNCH A?HTH LNCH TIME

gO.D0 1 41 25

90.00 13 47 58

100.00 3 3 Z

J00.00 15 9 1

110.OO 4 I1 53

110.00 16 16 39

DISTANCE 350,064

LOL 76.71 VL 27.988 GAL -6.83 AFL 86.68 HCA 164.87 SNA 130.34 ECC .175?8 INC 3.3199 Vl 3O.ZAO

LOP 241.60 VP 37.801 GAP 3.04 AZP 93.21 TAL 215.74 TAp 20.61 RCA 107.43 APO 153.25 V2 34.939

GP .87 ZAL 136.35 ZAP I22.39 ET$ 359.05 ZAE 147.?? ETE 193.97 7AC 35.98 [TC 134.09 CLP-122.39

OLA .57 RAL 793.48 RAO 6567.7 VEL 11.828 PTH 7.09 YHP 3.328 DPA -21.73 RAP 301.84

L-I TIME |NJ LAT INJ LONG INJ RT A$C |NJ AZMTH _NJ TIN[ PO CST TIM INJ E LAT

2215.83 -19.55 41.43 133.64 _10.90 2 lg 19 1613.8 -16.53

4822.34 18.67 208.15 153.38 68.32 13 8 19 4722.5 15.56

1950.59 -20.56 21.65 |53.71 JI7,19 3 35 32 1350.6 -17.37

4580.81 19.88 188.48 |52.94 6T.03 16 25 2 3960.8 16.40

1735.06 -23.77 3.99 151.91 115.78 4 40 48 1135.1 -19.61

4349.J0 72.37 171.09 J51.62 63.45 17 29 8 3749.1 18.62

OIFFER£NTIAL CORRECTIONS

TOE .5082 TRA-I.1367 TC3-7.1861 8AU ,5412

ROE -.0965 RRA .0631RC3 .0703 FAU .16054

FDE J.BBZ? FRA-|.6?4? FC3-7.5098 eSP 753_

BDE .5173 BRA 1./384 BC3 2,1872 FSP -2058

NID-COJR$E EXECUTION ACCURACY

SGT 2507,6 SGR 165.1 SG3 679.1

RRT -.7928 RRF -.7500 RT_ .9436

SG8 2313.0 RZ3 .OOzJ 713 -.9436

SGJ 2311.0 SG2 1130.3 THA 171.01

ECC 1.3046

IN] 7 LONG

3_.D6

200.85

14.31

Jgl.ZZ

356.76

163.95

ORBIT OETERHINATION ACCURACr

ST 817.1 5R 131.0 SS 749.3

CRT -,9_07 CRS ,9959 CST -.9462

LSA 1100,5 H$A 183.7 SSA 7.8

ELI 826.0 EL2 50.6 4LF J?J.ST

LAUNCH 0ATE 0[C 9 J965 FLIGHT TIME 112.00 ARRIVAL DATE APR 1O 1966

HELIOCENTRIC CONIC

RL |47.33 LAL ,DO

RP 108.50 LAP ,69

RC 106.225 OL ZZ.D6

PLANETOCENTR]C CONIC

C3 IB.103 VHL 4.253

LNCH ATNTH LHCH TIME

gO.DO 1 43 13

90.00 13 53 31

IOO.O0 3 4 57

IOO.O0 15 14 28

liD.DO 4 14 5

110.00 J6 21 90

DIFFERENTZAL CCRRECTION$

TOE .5428 TRA-I.1685 TC3-2.3857 DAU .5778

ROE -.0845 RRA ,0637 RC3 .0947 FAU .13263

FOE J.TgZ6 FRA-1.5127 FC3-7,3001BSP 8103

DOE .5494 BRA 1.1702 BC3 7.3875 rSP -1978

DISTANCE 356.|91

LOL 76.71 VL 27.932 GAL -6.67 AIL 86.70 HCA 168.06 SMA 130,06 ECC .17562 INC 3.2990 Vl 30,240

LOP 244.79 VP 37.763 GAP 3.35 ATP 93,23 TAL 214.74 TAP ZZ.80 RCA lOT.Z4 APO 132.93 V7 34.9_6

GP l,OT ZAL 135,44 ZAP 175,66 ETS 350,28 7AE 145,75 ETE 193.05 7AC 33,B_ ETC 154.30 CLP-IZ§.gT

0LA .93 RAL 294.40 RAO 6367.7 VEL I].gJO PTH 7.09 VHP 3.4|4 OPA "21.53 R4P 301.51 ECC !.2979

L-I TINE IN] LAT IN] LONG IN] RT ASC IN] AZNTH XNJ TIME PC) CST TIN IN] 2 L4T IN] 2 LONG

2216,53 -19.62 41.81 154,77 110.84 E 20 10 1616.3 -16.61 34.22

4809.29 18.34 207.34 153,91 68.04 15 13 40 4709.3 15.Z0 ZOO,D?

1952.91 °20.62 21.80 153,85 112.13 3 3? 30 1332.9 -17,44 14.45

4548.13 19,34 187.69 153,47 66.75 16 30 l? 3948.1 16.03 160.46

1736.54 -23.31 4.08 152.56 115.74 4 43 ! 1136.5 -19.66 356,85

4337.27 22.01 170.36 J52,14 63.16 17 34 ? 5737.3 I9.23 163.26

N_O-COURS[ [X[CUT[(_I ACCURACY OND|T DETERMINATION ACCURACY

SGT 2G70.6 $GR 163.7 503 602.1 ST 872.3 SR 116.? SS ?36.5

RRT -,8731RRF -.8327 RYr .9447 CRT -.9379 CRS .9982 CST -.9476

SGg Z675.6 R23 .0147 R13 -.9447 LSA 11_2.8 HSA 183.5 $SA 6.2

SGJ 2674,4 $62 79.7 THA 176.95 ELI 8?9.2 EL2 40.2 ALF 172.83

LAUNCH DATC DEC 9 1965 YLZGH? TZt_ JZ4,O0. ARRIVAL DATE APR 12 1966

HELZO(ENTRIC CONIC

RL 147.33 LAL .OO

RP IO8.54 LAP .50

RC 108.568 GL 22.08

PLAN_TO(_NTRIC CONIC

C3 17.672 VHL 4.204

LNCH AZNTH LNCH TIME

gO,DO "I 45 49

gO.DO 13 58 37

100.00 3 7 38

100.00 15 19 49

110.00 4 16 58

lID.DO 16 26 _9

DIFFERENTIAL C_'RECTION5

TO[ .5733 TRA-l.1917 TC3-2._|86 BAU .6123

ROE -.0733 RRA .0640 RC3 .1237 FAU .14460

F0[ 1,7037 FRA-J.3463 FC3-7.0837 8SP 8613

gOD .5780 BRA 1.1935 BC3 2.5_15 FSP -1882

DISTANCE 362.296

LOL 76.7J VL 27.9J_ GAL -6.50 AZL _6.74 HCA J71.24 Sl4A J29.8J EC( .17_52 INC 3.2635 VJ 30.240

LOP 247,97 VP 37,724 GAP 3.65 AZP 93.23 TAL ZI3.69 TAP 24.93 RCA J0?,03 APO 157.60 vZ 34.914

GP J.4Z ZAL 134,50 ZAP J28.69 ITS 358.65 ZAE 143,90 £T[ 182,07 _AC 33,82 £TC 154,8_ CLP-128.71

DLA 1.02 RAL 295.41RAO 6567.? VEL 11.797 PTH 2,09 VHP 3.505 0PA -71.18 RAP 301.61 [CC J.2906

Lol TINE !NJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIN[ PO CST TIN INJ 2 LATINJ 2 LONG

2216,85 -19.82 41.G3 1_4.95 110._3 7 72 46 1616.9 -18.62 34.24

4797,77 18.05 Z06.62 134,50 67,80 15 18 55 4197,7 14.98 199.37

1952.95 -20.62 2J.80 134.53 JI7._3 3 40 || 135_.9 -]7,44 14.45

4538.86 19,04 186.99 154,07 66.5J 16 35 25 3936.9 J5.70 J79.79

1735.93 -23.29 4.05 J33.75 115.75 4 4_'54 1135.9 -19.64 358.92

4328.64 21.68 J6g.70 J52.73 67.90 17 39 5 3726.6 J7,87 162.64

MIO-C_XIRSE IX[CUT,ON ACCURACY OREIT 0[TERNINAT_ON ACCURACY

SGT 2826.0 $GR 168.7 563 574.6 ST 973.2 SR 103.6 $$ ?24.6

RRT -.9367 RRF °.9070 RTF .9448 CRT -.9541CR$ .998? CST -.9480

$G8 283J.0 723 .0486 R15 -.9449 LSA |163.6 HSA 184,7 SSA 4.6

561 7830.4 $G2 59.2 THA 176.80 ELI 978.5 EL2 30.9 ALF 173.96
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES {VOL. 2. 1965-66

LAUNCH DAT[ 0[C _ 19_5 FLIGHT TII_ IZt.O0 ARRIVAL OaT[ APi 14 Ills

H[LIO{(NTRIC C_il[C

RL 147,33 LAL *00

RP 10i.88 LaP ,31

RC 110.951 GL 21.83

PLANETOC(NTRZC CO_ZC

C5 J7,)75 VHL 4.144

LNCH ATMTH LNCH TIN[

9O.00 I 50 27

gO,D0 14 5 13

100.00 3 12 16

JO0.O0 15 24 6

110.00 4 21 34

JlO.OO 16 31 11

01FFER[NTIAL C(_R[CTION8

TOE ,5906 TRA-I.ZO$5 TC3-Z,B083 8AU ,64_0

RO£ -.0645 RRA .0650 RC3 .1660 rAU .13706

rO[ 1,5915 FRA-1.18_IO t(3-6.9t085 BSP 9139

BO£ ,5942 eRA 1,2082 EC3 Z.8132 FSP -1803

OrSTAmC[ 368.38Z

LO(. 76,71 VL 27.871 GAL o|.33 AZL #|.8| HCA 174.42 SNA

LOP 251.I5 VP 37,285 GaP 3,84 JTP 93,17 TAL 212.59 TAP

GP 2.16 74L 135,59 TAP 131.50 (TS 359,44 ZA[ 142,27 IT[

129.54 ((¢ ,17548 TN¢ 5.1881 Vl 50,Z40

27.01 RCA 105.81 APO 152.27 VZ _34.903

180,?1 7A( 35.87 [TC 155.96 CLP-131.54

OLA .99 RAL 296.52 RA0 6567.? VEL 11.771 PT_ 2.08 VHP 3,600 0PA -20.39 lap 301.88 (CC J.Z#Z7

L-X TIN( IN| LAT IN| LON_ IN| RT A$C IN| 87NTH IN| T[I_ PO CST T|N INJ 2 LAT IN| Z LONG

ZZOg.46 -19.44 41.16 155.61 111.00 2 2? 17 1609.5 -16,42 55,79

a79J,91 17.90 206,26 1_5.19 67.6# IS 23 5 4191,9 14.72 199.02

1945._9 -Z0,43 21,34 1_5.18 112.31 3 44 41 1345,6 -17.23 14.01

4531.01 J8,88 186.63 154.73 66.38 16 39 37 393|.0 15.52 179.45

J728.67 -23,08 3,59 153.92 1|5.9_ 4 SO 23 1|Z8.7 -19.40 356.39

4320.71 Zl.49 169,34 153.AZ 62.76 J7 43 |7 3720.7 17.67 162.50

Nl0-(OfJlS_ [XECUTJON 8{CURACY (_SJT _(T[RN|NAT[ON aCCURaCY

SGT 2977.9 SGR 187.0 SG3 348.7 ST 960.3 Sm 93.5 SS 705.4

RRT -.8752 _r -.953J RTF ,9447 CRT -.9670 CR5 ,9968 C5T -.9485

SG8 2885.8 R23 .J428 RI3 -,9448 LSA 1|79,5 NSA 185.9 SSA 2.9

SGI 2983.3 SG2 41.3 THA 176.49 [LI 964.5 EL2 ZS.? ALF 174.63

LAUNCH OAT( OEC 9 1965 FL|r,_T TIMI[ 1_8._ ARRIVAL 0AT[ APR 16 J966

HELIOC(NTR|C CONIC

RL 14?.33 LAL .DO

RP J08,61 LAP .lZ

RC I13,3|3 GL 20.34

PLAN(TO_ENTRZC CONJC

(5 16,377 YHL 4.047

LNCH ATNEH LNCH T_I4(

90.00 2 3 1|

9O.00 I3 59 36

100.00 3 26 23

_00,00 15 21 3

JlO.O0 4 34 24

JIO.O0 16 28 33

DIFF[R(NT|AL COI_R(CTIONS

TO[ ,5388 TRA-J.2104 TC3-3.12#0 8AU .6876

RD¢ -,0636 RRA ,07|8 RC3 .Z?SJ FAU .13042

FO[ i,3627 FRA-I,OZ85 FC3-6.8843 BSP 10OJ0

BOE ,3426 8RA 1.2123 BC3 3.t40_ FSP -1762

OZ$TAN(,( 374.448

LOL 76,7| VL 27.835 GAL -6,15 87L 87.09 HCA |77,61 _IA 129.23 (CC ,17549 ZNC Z.917? Vl 50.240

LOP 254,32 VP 37.644 GAP 4,23 ATP 92.81 TAL 211,44 TAP 29,05 RCA 106.57 APO 191.94 v2 54.892

¢P 4.88 ?AL 133,08 ZAP 133,98 (T8 Z,Z7 74( J40,80 (T[ 177,09 ZAC 55,46 [TC 159.77 CLP-)54.JB

OkA ",25 RAL 297.8_ RSO 686?.7 V(L 11.737 PTH Z.07 VHP 3.706 OPA -17.62 RaP 301.95 (CC 1.Z695

L-| T_MI_ |NJ LAT |HI LONG _NJ RT AS( _NJ AZNTN ;NJ TJI_ PO CST TIN INJ 2 LATINJ Z LONG

2160.16 -18.21 38,06 1_6.00 112,06 E 41 )2 If60.Z *I_.O_ 30.8]

481_,37 ]8.60 207.87 1_8.11 68,25 13 19 55 4219.4 I_,4_ ZO0.67

1898,14 -19.18 18,37 1_,58 1|_,_8 3 38 3 1298,1 -15.85 11,16

4556,62 19,57 |88,Z_ |55.68 66.94 16 37 0 3956.6 16._8 180.97

168_,34 -21.76 ,92 1_4.28 I|7,03 5 Z 30 1085.3 -17.96 353.85

43AZ,|8 _,J6 170,66 |54.40 63.28 17 41 56 3742,2 18.39 163.55

N_O-COURS_ [X(CUTION ACCURACY 0RSIT O£TERNINA TZON 4CCURA(¥

SGT 3l_0.9 SG_ 262.9 SG3 325.4 ST 923.0 SR 95.Z SS 656.0

RR7 -.9813 RRF -,9869 RTF .9443 CRT -.9_50 CR$ ,994_ CST -,9327

S¢8 3161.9 RE3 ,311_ R13 -.9447 LSA 1108.4 NS4 192.3 SSA ).3

$G1 3161.3 SG_ 50,5 THA 175,3_ [LI 927,_ [L2 Z4.9 ALF 174.3J

LAUNCH OaT[ C(¢ 9 )gls FLIGNT Tim[ 130,00 4RRIVA_ Ca T[ _Pe I_ lg61

H(LIOC(NTRIC CONIC 0_STANC( 560,495

RL 147,35 L&L .00 LO_ 7£.71 YL 27.794 GAL -5,95 A?k 85.1A HCA 180.79 SN4 128.96 (CO .175S8 INC 4.8017 Vl 30,240

RP 108.14 LaP -.07 LO# 2_7.50 VP 37.604 GAP 4._0 ATP 94.86 TAL 210.25 TaP 31.04 RCA 106,52 &PO I_I,S] VZ 3a,eaJ

RC ]15.475 GL 31.71GP -14,18 ?AL 126.79 ?AP 134,89 (TS 342.89 74( 156,00 (T[ 197,81 7AC 4_,09 (TC)59,90 CLP-J56.?Z

PLAN(TO((NTRIC CONIC

C5 19.843 VNL 4,455 OLA |I.23 RAL 297,35 RA0 6_67,8 V[L 1t,884 PTN 2.11 VNP 3.9O9 0PA -36.24 RAP 506.60 [CC J.SZe_

LNCN ATNTH LNCH TIN( k-I T|I/_ IN| LAT IN| LON_ |NJ RT AS( INJ A_NTH IN| TIN( PO CST TIN |NJ 2 LAT |NJ 2 LONG

90.00 0 54 42 2569,25 -26,30 65,23 162.20 100.90 l I? 31 1969,2 -24.53 57.O;

90tO0 15 23 34 44_9,80 9.56 168.87 157,22 65.22 16 40 34 3899.8 5.89 JSZ.I)

iO0.O0 Z I 42 2298,63 -27,48 44,32 16J,92 )02.24 2 5_ 51 1688.6 -25.52 36.0t

IO0,O0 18 41 15 4255,65 10,63 170,35 1_6.66 61.90 17 52 11 3655.7 6.79 165.6_

I)0.OO 3 ZZ 46 2034,_7 -30.64 24.|§ 16|.02 105,96 3 _6 4] 143_.0 -28.15 J5.84

I)0.OO I? 34 40 4082.07 15,45 15_,52 155.00 _8,27 18 44 43 5482.1 9.16 14_.0_

CIrr[RENTIAL C_RECT|ONS N|O-COUR$( (XECUTION ACCURACY ORBIT OETERNINATION aCCURaC y

TO( 1.4807 TRA-I.0315 TC3-J,9194 BAU .5|17 SGT 2895,0 S_R 227,7 SG3 421.8 ST 1948,0 SR 147.9 SS I)ZO.2

R0( .1|47 RRA ,0214 RC3 -.|�Zl FAU .09O56 RRT .8127 _ ,9634 RT_ ,9390 CRT .9646 CRS -.9927 CST -,9893

FOE Z.5722 FRA -,5357 rC3-3.9510 BSP 1624 SG8 2_04,0 R23 .3410 R13 ,9400 LSA 2247,2 NSA 145,9 SSA .3

B0( 1,4851 8RA 1.0318 B(3 1,9289 FSP -$53 SGI 2901.0 6{2 13_.4 THA 3.6E ELl |955,Z EL2 38.9 ALr 4.19

LAUNCH 0_T( 0[C 9 I9_5 FLICk,IT T|_ 132,00 ARRIVAL OATE APR ZO 19_6

H(LIO¢ENTR|C CONIC O|STAk_,[ 386.52_

#L 147,33 LAL .OO L_. 76,7| VL 27.751 GAL °5,75 AZL 86,32 PH_A J83,96 _A 128,67 ECC .17572 _NC 5.6812 V! 30.240

RP 108.6_ LAP ".25 LOP 260,67 VP 37,562 GAP 4.77 AZP 93,68 TAL 209.03 TAP 32.99 RCA 106,06 APO 151.28 V2 34.870

RC J18.029 GL 25.5d GP -Z.79 7AL 128,57 ?8P 1_8,83 [T$ 354,42 78( 137.7_ IT[ 185,40 ZAC 39.88 [TC 191.36 CLP-138.�J

PLAN[TO(.ENTRIC CONIC

C3 16,940 VHL 4,|16 OLA _,4_ RAL 299,59 RAO 6567.? V[L |1,76| PTH _.08 VHP 3,9O3 0PA -_4,87 RAP 305.11 (CC 1.2788

LN(H ATNTH LNCH TII4_ L-I T_NI[ |NJ LAT |NJ LONG |NJ RT A$C IN| ATNTH IN| T|N( PO (ST T_N JNJ Z LA T ZNJ _ LONG

90,00 I 79 35 2344.18 -22.49 49.86 159.65 107,68 2 8 40 J744._ -)9.BE 47.17

90.00 IA 48 3J 4650,82 14.05 J97,69 1_7,39 6_,16 16 6 Z 4050,8 )0,58 )90.75

IO0.O0 Z 53 29 2073,56 -23.51 29.59 159.28 109,01 3 28 3 1473.6 -ZO.70 2].92

100,00 J6 7 JB 4396,67 J5,02 ]78._Z J86.91 63,88 17 20 35 3796,7 IJ.38 J71.62

II0,00 4 7 36 1841.63 -26.25 10.83 158.13 JJ2.?Z 4 39 18 J241.6 -22.94 3.24

JIO.O0 17 9 41 420J.36 17.61 162.27 J55,48 60,_ J8 19 43 3601.4 13,52 )_5.55

O|FF[R[NTJAL _R(CT/ONS N|OoCOUR_. (X[CUT|ON ACCURACV _BIT 0[T(RNINA T_ON ACCURACY

TO( .8_0_ TRA-I,_638 T(3-3,J99_ BAU .7248 _G7 3_3_7 $_R 79_9 SG3 47|.9 ST JSO0.Z SR 18,8 55 789.0

RO( .0051 RRA .0413 RC3 ,0666 FAU .11448 RRT -.8793 RRF -,7179 RTF .94_8 _RT -.0341 CRS -.2358 CST -.9629

r0[ 1,6393 rRA -,8J46 FC3-5,8510 8SP 10227 $G8 3386.7 R23 -,2336 RI3 -.9426 LSA 1509.8 NSA )84,4 558 Z,O

80( ,8510 8RA 1,2645 8C3 3.Z003 FSP -13_9 SGI 3386.S SG2 38.J TNA J78.81 (LI 1300.Z ELZ 18,8 ALF J79.97
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL 2 1965-66

LAUNCH DATE 0EC 9 196_

N[LZOC[NTRZC CO_XC

RL 147.33 LAL .00

RP IO8.71 LAP -.44

RC 120.582 GL Zg.OZ

PLANETO_ENTRIC CON2C

C3 16.]46 VHL 4.043

LNCH ATHTN LNCH TXME

90.00 I 36 54

90.00 14 52 46

IO0.O0 3 0 42

IO0.O0 16 21 )9

I10.OO 4 14 35

liD.D0 I? 14 |5

FLIGHT TIRE 134.00 ARRIVAL DATE &Pm EZ J966

DZSTARC£ 392,331

LO_ 76,1| VL Z7.708 G4L -5.54 AIL 86.43 MC4 J67.14 SMA lZ#.3T [CC .17594 ]NC 3.§538 V! 30.240

LOP 163.84 VP 37.511 GAP 5.03 ATP 93.53 TAL 207.76 TAP 34.90 RCA 105.19 APO 150.95 v2 34.860

GP -1.51 ZAL 111.50 ZAP 141.02 IT8 355.19 ZAE 136.16 ETE 183.6§ 7AC 40.25 ETC 153.35 CLP-J41.05

OLA 5.ZZ RAL 3OI.03 RAD 6367.1 V[L ]1.736 PTM 2.07 VMP 4.005 0PA -23,42 RAP 305.95 [CC 1.2690

L-I TIME |NJ LAT IN| LONG |NJ RT A$C IN| AZMTH IN| TIME PO CST TIM IN| Z LAT IN| Z LONG

23Z9.64 -ZZ.18 48.90 160.46 108.06 Z J5 44 J729.6 ol9.51 41.29

4649,0| 13.99 191.§8 IS6.$4 65.13 16 10 15 4049.0 20.53 190.62

2059.34 -23.19 Z8.65 |60.09 109.40 3 35 I 1459,3 -20.34 21.02

4394.54 14,96 178.40 157.86 63.82 J? 24 53 5794.5 11.32 111.50

1826.1| -25.89 9.94 258.93 113.14 4 45 3 JZZS.J -22.54 Z.40

4198.53 l?.3I 16Z.10 J38.A§ 60.28 16 Z4 14 3598.5 13.41 155.39

DIFFERENTIAL CCRRECTION8

T0[ .8479 TRA-I.ZS?4 TC3-3.4694 8AU ,758T

ROE .OOBZ RRA .04|9 RC3 .1232 FAU .10934

F0E 1.53J0 FRA -.6949 FC3-3,1909 88P 20939

8D[ .8429 8RA 1.2581 8C3 3.4719 rsP -1497

LAUNCH DATE OEC 9 1963

HELI_ERTRIC C_NIC

RL J41.33 LAL .00

RP JO8.74 LAP -.63

RC |ZZ.?31 GL Z4.97

PLAI_E_T(_q_ENTR|C C_NfC

C3 15.911 VHL 3.989

LNCH AZRTH LNCH T|M(

90.00 | 40 29

90.00 13 0 45

I00.00 3 4 25

IO0.O0 16 19 30

110.OO 4 18 38

iJO.OO l? Z| 4?

OJFFERERY|AL COPR[CTION$

TOE .8835 TRA-I.Z438 TC3-3.8935 8AU .7668

ROE .DID? RRA .0591RC3 .|583 FAU .10376

rD( 1.4535 FRA -.57_O FC3-5.6439 88P 11445

80( .8855 8RA |.Z442 8C33.69_8 FSP -1443

RJ0-COURS4[ EX£CU?|ON ACCURACv _8|T 0ET[RNINA TION ACCURACv

5GT 3_35.A SGR 116.? $83 454.0 ST 1312.3 8R ZI .5 88 159.5

RRT -.9025 RRF -,8100 RTF .9419 CRT .1428 (RS o.4228 CST -.9594

888 3_1_.3 RZ3 -.0794 RJ3 -.9416 LSA 1504.6 RSA 167.9 SSA 5.3

8GJ 3537.0 SG2 50.2 THA 178.29 EL1 J312.3 [k2 ZJ.3 ALF .13

FLIGHT TIN[ 136.00 ARRIVAL OAT[ APR 24 I968

OJSTANCE 398.333

LOt. 78.T2 VL Z7.883 GAL -_.3_ AZL 86.50 H(A |90.31 SMA IZ8.06 ECC .116Z3 IN( 3.5043 V] 30.240

LOP Z6?.OJ VP 37.480 GAP 5.28 A?P 93.45 TAL E06.46 TAP 36.?7 RCA 105.49 APO 150.63 V2 34.851

GP -|.OZ ZAk 116.13 ZAP 143.05 ET8 356.36 7A( |35.96 EYE 187.85 7AC 4I.IZ [TC 154.50 CLP-I43.06

OLA 5.51 RAL 3OZ.46 RAO 6_67.6 VEL 11.7|7 PTH 2,06 VHP 4.110 OPA -2Z.12 RAP 307.09 ECC 1.2619

L-J YJl_ ZNJ LAT IN| LONG JNJ RT A$C IN| AZMTH IN| TIME PO CST T|M JNJ Z LAT ZNJ Z LONG

2332.65 "ZZ.Z_ 49,|0 181,_? 107.98 Z 19 ZJ 2732.8 -19.56 41.44

4633.71 13.33 196.87 139.37 64._ 16 11 59 4033.7 10.O6 189.TA

206J.89 -23.23 28.82 181.Z0 109,33 3 38 47 146J.9 -ZO.4O Z1.I9

4379.10 14.51 117.32 158.90 63.58 J? 32 29 37/9,7 10.84 J70.65

J829.83 -23.94 20.04 160.03 113.09 4 49 7 1229.7 -Z2.58 Z.49

4184o?| 17.04 181.31 137.48 5_,32 18 3| 32 3584.7 12.92 J54.63

MID-COURSE EX£CUT]ON ACCURACY ORBIT DETERR|NATZON ACCURACY

$GT 3868.4 SGR 138,9 SG3 433.0 5T 1357.4 52 29.5 88 ?48.3

RRT -.8616 RRI r -.7990 RTF .9407 CRT .306| CR8 -.7161 CST -.9566

SGB 3871.1RZ3 -.0233 R|3 -.9407 LSA 1538.7 NSA 189.5 SSA 4.8

$81 3670.4 SGZ 70.3 THA 176.23 ELI 1357.5 EL? Z5.5 ALF .63

L4UNCH DATE DEC 9 1965 FLIGHT TIME 138.00 ARRIVAL 0ATE

HELIOCENTRIC CONIC O|STANC[ 404.522

RL 141.33 LAL .00 LOL 16.7| VL 21.6]9 GAL -3.10 ArL 86.32 HCA 193.49 SMA 127.76 ECC .11660 IN¢ 3.4178 VI 30.240

RP 108.76 LAP ".81 LOP 270.17 VP 37.436 GAP 5.53 AZP 93,38 TAL 205.12 TAP 38.6I RCA 105.20 APO 150.32 V2 34.842

RC 125.075 GL 25.05 GP -.76 7AL 174.63 ZAP 244.94 (TS 356,68 7AE 135.13 (T( 182,33 ?AC 42.20 ETC 155.40 CLP-144.95

PLANETOCENTRIC CON|C

C3 15.530 VHL 3.9410LA 5.97 RAL 303.99 RA0 6567.6 VEL 11,701PTH Z.06 VHP 4.218 0PA -22.19 RAP 308.39 ECC 1.2556

LNCH ATRTH LNCH TIME L-I TIME IN| LAT ]NJ LONG IN| RT A$C |NJ A?MTH IN| TIRE PO CST TIM 2NJ 2 LAT IN| 2 LONG

90.00 1 42 59 2341.89 -22.44 49.70 ]62.83 101.74 Z ZZ ! IT41.1 -19.80 A_.02

90.00 15 IO l? 4813,71 JZ.9? |95.49 |60.49 84,82 16 21 10 4013.? 9.45 188.59

lO0.OO 3 ? 9 2010.Z1 -Z3,44 29.37 |62.47 109.10 3 4|.40 14?0.2 -Z0.62 Zl.?I

IO0.O0 16 18 48 4360.43 13.92 176.39 160.02 63.18 |7 41 28 3760.4 10.22 169.55

IIO.O0 4 21 53 1836.36 -26.12 10.48 161.34 11Z.88 4 52 29 1236.A -22.76 2,91

APR Z6 1888

110.00 17 30 34 4167.04 16.44 260.30 156.60 59.60 28 dO

OJFFERENT]AL C_RECTION5 MID-COURS( EXECUTION ACCURACY

TOE .8989 TRA-1.2230 TC3-3.9114 8AU .8230 SGT 3794.8 SGR 157.0 SG3 416.6

ROE .0Z63 RRA .0349 RC3 .1820 FAU .09834 RRT -.JIIT RRF -.7621 RTF .9394

FOE 1.3939 FRA -.4690 FC3-5.48ZZ BSP ||894 SG8 3798.1R23 -.DO0_ R13 -.9394

80[ .8973 8RA 1.2235 8C3 3.9157 FSP -1387 581 3797.0 SGZ 91.6 THA 278.08

3567.0 22.28 153.66

O_BIT OET[RMINATION ACCURACY

ST 1413.0 $R 41.4 98 ?43.9

CRT .7052 CRS -.8731 CST -.9587

LSA 1586.0 RSA 190.5 SSA 8.2

ELI 1413.3 ELI 29.4 ALF 1.18

LAUNCH DATE DEC 9 1963 FLIGHT TII_ 140.00 ARRIVAL DATE APR Z8 1988

HELIOCENTRIC CONZC

RL 147.33 LAL .00

RP 108.79 LAP -,99

RC JZ?.413 GL 25.20

PLANE?O_EN?R|C CON|C

C3 IS.IS| VHL 3.896

LNCH AZRTH LNCH T|R_

90.00 I 45 3

90.00 13 20 49

IO0.O0 3 9 30

ZOO.00 16 39 3

liD.DO 4 24 51

liD.DO 17 40 JZ

OIFFERENT]AL CORRECT|ORS

TOE .9333 TRA-I.J956 TC3-4.JZZ5 BAU .6378

ROE .0362 RRA .OZ98 RC3 .2042 FAU .093J4

FOE 1.3448 FRA -.363I FC3-5.3|10 88P 1Z3J8

806 .9340 8RA 1.I959 8C3 4.1273 FSP -1332

O]STANC[ 420,416

LOt.. 76.71 VL Z7,573 GAL -4,86 ATL 88,54 HCA 196,88 5RA 127,45 ECC ,27705 |NC 3.4613 Vl 30.Z40

LOP Z73.34 VP 37.397 GAP 5.?? ATP 93,32 TAL _03,75 TAP 40.42 RCA 104.89 APO 150.O2 V_ 34.834

GP -.60 ZAL 123.0| ZAP 146.?Z ETS 356.91 _AE 134.39 ETE 181.96 ZAC 43.43 ETC 156.Z0 CLP-146.73

OLA 6.52 RAL 305.57 RA0 6567.6 VEL 11.686 PTH Z.06 VHP 4.327 OPA -Z|.74 RAP 309.82 ECC J.2499

L-Z TIRE JNJ LAT ;NJ LONG ZNJ RT ASC ]NJ ATRTH INJ T|R_ PO CST T|M JNJ 2 LAT _NJ _ LONG

2354.08 -ZZo69 50,52' 164.22 J07.41 Z _4 17 1754.2 -20.10 42.B!

459J.JI 12.31 ]94.16 161.71 64.30 16 3? 20 3991.J 6.75 187.29

2081.71 -23.69 30.13 163.66 106.78 3 44 12 1481.7 -Z0.91 22,44

4338,72 |3,_5 J75.13 161._3 82.96 17 5J 22 3738.7 9,52 168.32

1843.g0 -_6,36 I1.1| |6Z.75 11_.59 4 55 37 1245,9 -23.07 3,50

4147.29 15.75 159,27 |59.81 59,26 18 49 19 3547,3 11.56 152.58

N/0oCOURSE EX[CUT|ON ACCURACY _RSIT OETERMINATION ACCURAC_

$GT 39|6.0 $GR |73.5 SG3 399.0 ST 1474.6 $R 55.1 $$ 749.1

RRT -.759? RRF -,7202 RTF .9380 CRT .8078 CRS -.9368 CST -.9592

SG8 39|9.9 223 .0109 R23 -.9381 LSA 1641.1R5A ]9],1 SSA 7.6

SGI 3916.3882 IJ_.B THA 178.07 ELI J475,3 EL2 3_.5 ALF 1.73

1719



JPL TM 33-99 EARTH--VENUS TRAJECTORIES _ VOL 2. 1965-66 )

LAUNCH 0ATE DEC 9 1965

HELIOCENTRIC CONIC

RL 147.33 LAL .00

RP 108.81 LAP -].I?

RC 1Z9.747 GL 25.36

PLAN[TOCENTRIC CONIC

C3 I4.g61 VHL 3.855

LNCH AFMTH LNCH TIME
90.00 l 46 56

90.00 15 37 10

100.00 3 11 41
I00.00 16 50 6

110.00 4 27 44

J10.00 J7 50 32

FLIGHT TIME 1A2.00 4RRIV&L DJTE APR 30 J966

019TANCE 416.423

LOL 76.71 VL Z7.527 GAL -4.62 ATL 86.5§ HCA 199.83 SMA

LOP 276.51 VP 37.396 GAP 6.02 47P 95,25 TAL 202._ TIP

GP -.49 7Ak 121.29 7AP 148.41 ET$ 35?.i0 7AE 133.72 ETE

127.14 E¢C .17?59 INC 3.4499 vJ 30.240

42.18 RC4 104.86 APO 149.72 v7 34.S76

I81.66 74C 44,78 [TC 156.94 CLP-14R.Al

OLA 7.14 RAL 307.23 RAD 6567.6 VEL ||.672 PTH 2.05 VHP 4.438 OPA -21.30 RAP 3|1.36 ECC 1.Z446

L-| TIM( INJ LAT INJ LONG |NJ RT ASC JNJ ATNTH INJ TIME PO CST TIM 1HI Z L4T /NJ 7 LONG

2368.85 -22.99 51 .SO 165.73 I07_00 2 26 25 1768.6 -20.44 43.73

4566.7# I1.$9 192.74 163.03 63.98 16 4_ 17 3966.8 B.00 185.90

2095.47 -23.99 31.04 165.38 10_.39 3 46 37 1495.5 -21,26 73.31

4315.39 12.53 173.77 162.55 62.64 18 2 1 3715.4 8.76 167.01

1857.47 -26.66 11.88 164.29 112.23 4 58 42 1257.5 -29.41 4.73

4126.16 15.02 157.98 161.12 5B.92 18 59 18 3526.7 10.79 151.43

DIFFERENTIAL CORRECTIONS

?DE .93|4 TRk-1.1783 TC3-4.3768 BAU .8707

ROE .0466 RRA .0745 Re3 .2256 FAU .08995

F0E 1,7677 FRA -.3044 FC3-5.2403 89P 13130

BDE .9566 BRA 1.17_6 BC3 4.382? FSP -1354

MIO-COUR$_ EXECUTION ACCURACY ORBIT 0ETERHINATION ACCURACY

SGT 4064.4 SGR 190.8 $G3 381.1 ST 1518.9 SR 70.3 SS 775.6

RRT -.?|37 R_ -.6891NTF ,9397 CRT .8617 CRS -.9642 CST -.96OO

$GB 406$.9 R23 .0283 R13 -.9397 LSA 1674.3 MSA 187.1 SSA 9.1

SGI 4066.7 SG2 133.6 THA I78.08 ELl 1520,1 EL2 35.7 ALF 7.78

LAUNCH OAT[ DEC 9 1963 FLIGHT TIMI[ 144.00 ARRIVAL DATE NAY 7 I966

HELIOCENTRIC CONIC

RL 147.33 LAL .00
RP 108.84 LAP -1.34

RC 137.074 GL 73.33

PLAN£TOCENTRIC CONXC

C3 |4.36Z VHL 3._16
LNCH ATNTH LNCH TIME

90.00 ! 4_ 41

90.00 15 44 22

100.00 3 i3 48

i00.00 I? 1 37

110.00 4 30
110.00 18 I 36

DIfFEReNTIAL CCRR_CTION$

TOE 1.03SZ TRA-1.0997 TC3-4.4848 BAU .8743
ROE .0331RRA .0170 RC3 .E4JZ FAU .08182

_-9E 1.2974 FRA -.1388 FC3-4.8642 BsP 1264J

8OC 1.0366 8RA 1.0998 eC3 4,4913 FSP -JJ_3

0ZSTANCE 422.361

LOL 76.71 YL 27.48| GAL -4.37 ATL 86.56 HCA 202.99 S_AA 126.84 ECC .I782!

LOP 279.67 VP 37,316 GAP 6.75 AZP 93.17 TAL 200.92 TAP 43.92 RCA 104.23

GP -.42 7AL J19.46 7AP 149.99 £78 357.Z§ 7AE 133.14 ETE 181.42 7AC 46.23

INC 3.4415 VJ 30.240

APO 149.44 V7 34.819
ETC 157.65 CLP-150.00

OLA 7.81 RAL _08.98 RAO 6367.6 VEL 11.660 PTH 2.05 VHP 4,350 OPA -70.86 R4P 317.99 ECC 1,7396

L-| TIME [NJ LAT |NJ LONG INJ RT ASC _NJ AZMTH ;NJ TIM[ PO C$T TIM |NJ 7 LA T INJ 7 LONG

7383.77 -23,37 82.63 167.37 106.53 7 78 77 I?85.8 -20.83 44.p4

4540.80 10.81 191.23 164.47 63.67 J? 0 3 3940.8 7.18 184.43

Zil|.Z9 -24.33 3_.10 167.03 J01.93 3 48 59 1311.3 -7J.65 74.33
4790.37 11.74 172.34 163.99 62.31 I8 13 77 3690.3 7.93 165.61

1870.84 -27.0| 12.77 165.96 J11.80 5 I 48 1270.$ -73.80 3.0?

4103.72 14.22 156.73 162.84 58.58 19 10 0 3303,7 9.96 150.77

N|O-COUR$( _X[CUTION ACCURACY ORBIT OET[RMXNA TION ACCURACY

$GT 4112.0 SGR 203.4 $G3 362.7 ST 1635.9 SR 83.2 SS 767.4

RRY -.6508 RRF -.6179 RTF .9319 CRT .9114 CRS -.9846 CST -.9615

SOB 4117.1 R23 .0140 RI3 -.9319 LSA 1798.4 MSA 194.2 SSA 9.9

SGJ 4114.2 S02 154.4 ?HA 178.15 ELI 1637.7 EL7 34.7 ALF 7.66

LAUNCH DATE DEC 9 1965

HELIOCENTRIC CONIC

RL 147,33 LAL .00

_P 108.96 LiP -1.51

RC 134.393 GL 7_.70

PLANETOCENTRIC CONIC

C3 14.791 VHL 3.790

LNCH ATMTM LNCH ?INE

90.00 1 S0 28

90,00 15 37 !3

100.00 3 1_ 34

100,00 11 14 77

110,00 4 33 34
110.00 18 13 17

FLIGHT TINE 146.00

01$T4NCE 428.260

LOL 76.?I VL 77.433 _4k -4.10 4ZL $6o86 HCA 206.16 SN4

LOP 282.83 VP 37.275 GAP 6.49 ATP 93.08 TAL 199.47 TAP

_P o.36 7AL 117.54 TAP 151.51 ITS 357.39 74[ 137,6J ETE

OLA 6.52 RAL 310.81RA0 6567.6 VEL 11.648 PTM 2.04 VNP

L-I TIME INJ LAT INJ LONG ]NJ RT A$C INJ ATNTH ]NJ TIME

2404.48 -73.68 53.88 169.14 106.00 2 30 30

4813.7? 9.99 169.67 166.03 63.36 17 12 79

2179.79 °24.69 33.27 168.81 107.41 3 31 23

4264.?0 10.92 170.86 163.54 62.00 16 25 32

1865.77 -27.38 13.17 167.75 111.32 5 $ 0

4060.53 13.40 155.44 164.08 58.25 19 71 I?

DIFFERENTIAL CORRECTIONS NZ0-COURSE EXECUTION ACCURACY

TOE 1.0722 7R4-1.0583 7C3-4.70_ BAU ,9009 SOT 4236.Z 8GR 219.3 503 350.7

ROE .0647 RRA .O103 RC3 .2_87 FAU .07875 RRT -.6055 RRF -.5819 RTF ,9370

FO£ 1.7471 FRA -.0693 FC3-4.?40Z 89P 13212 SOB 4241.8 R23 .0209 R|3 ".9520

BOE 1.0747 BRA t.0584 BC3 4.7156 FSP -1142 $G1 425B.2 SGZ I74.5 THA 178.20

LAUNCH DATE DEC 9 1965 FLIOHT TIME J4B.O0

HELIOCENTRIC CONIC 0|STANCE 434.185

RL 147.33 LAL .00 LOL 76.71 VL 27.389 GAL -3.83 ATL 86.57 HCA Z09.35 SMA

RP 108,87 LAP -1.68 LOP 286.00 VP 37.736 GAP 6.72 AZP 92.99 TAL 197.99 TAP

RC I36.709 GL 75.66 GP -.31 7AL 115.53 7AP 152.94 ITS 357.52 74£ 137.15 ETE

PLAN{TOCENTRIC CONIC

C3 J4.O47 VHL 3.748 DLA 9._7 RAL 31_.74 RAD 656?.6 VEL 11.638 PTH Z.04 VHP

ARRIVAL 04T[ N4Y 4 1966

126.53 ECC .17894 INC 3.4331 Vl 3O.2aO

45.63 RCA 103._9 APO 149.11 v2 34._17
161.72 7AC 47.76 ETC 158.32 CLP-I_I.§J

4.664 OP4 o_0.40 R4P 514.69 ECC !.73_7

PO CST TIN INJ 7 LAT INJ 7 LONG
IB04.5 -71.76 46.05

3913.8 6.33 182.90

1528.8 -72.07 75.45

3664.1 7,09 164.17

1285.7 -24.73 6.01

3480.5 9.10 148.97

ORBIT DETERNINATION ACCURACY

S? 1699.? SR 98.3 SS 767.9

CRT .9357 CRS -.991| CST ".967_

LSA I855.8 NSA 191.7 554 1J,1

ELl I702.2 ELZ 34.6 ALF 3.10

4RRIVAL DATE MAY 6 1966

126.22 ECC .17977 _NC 3.4799 Vl 30.7_0

47.32 RCA 105.53 APO 148.91 VZ 34.BO6

i81.05 ZAC 49.3_ [TC 158.96 CLP-157.94

4.779 OPA

LNCH A_MTH LNCH TIME L-I TIME |NJ LAT INJ LONG _NJ RT ASC INJ AZNTH INJ TIME

90.00 I 57 8 7425-.01 -24.06 55.2? 171.04 105.41 Z 37 33

90.00 J6 I0 53 4485.66 9.12 I88.06 J67.71 63.08 17 25 39

JO0.O0 3 18 1 2148.02 -75.07 34.57 170.77 106.83 3 53 49

JO0.O0 J7 7? 41 4237.88 J0.06 1_9.34 187.22 61.70 18 38 19

110.00 4 38 38 1902.JZ -27.78 14.87 169.69 110.77 5 8 IB

110.O0 18 75 36 4056.54 17.53 154.11 |65.7_ 57.93 19 33 IZ

DIFFERENTIAL CORRECTIONS N|0-COURS[ [XECUT|ON ACCURACY

TOE 1.1184 TRA-I.00_ TC3-4.9101BAU .9235 no? 4345.5 SGR 234.5 SG3 337.0

RDE ,0738 RRA .00_0 RE3 .2741FAU .07431 RRT -.5607 RRF -.5479 RTF o9311

FOE 1.7||4 FR4 .00?8 FC3-4,5798 BSP 13619 8GB 4351.8 R23 .024d RJ3 -.9312

BDE J,I208 BRA 1,0030 BC3 4.9J78 rsP -1107 SGI 43_7,5 SG2 194.1 THA 178.27

-19.92 R4P 316.46 ECC |.7317

PC) CST TIN INJ 7 LAT INJ 7 LONG
18_5.0 -71.71 4?.38

3885,? 5.44 I91.31

1548.0 -27.33 76.70

3637,9 6.20 167.68

J502,1 -24.?0 7.06

34_6.5 8.71 147.69

(_BIT 0_T_RNINATION 4CCURACV

ST J775.5 SR 113.0 95 768.B

CRT ,954? CRS -.9939 CST -.9644

LSk 1927,6 N$A 188.8 $SA JZ.7

ELI 1778,8 EL_ 33,5 ALF 3.48

I720



JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL 2, 1965-66_

LAUNCH 0ATE DEC g 1965 _LIGNT TIME 150.00 4RRIVAL DdT{ N4V 8 1964

HELZO¢ENTR|C CONIC

RL |47.33 LAL .DO

tip lOJ.Bg LAP *I.Bi

RC 139.O15 GL Z6.00

PLANETOCENTRIC CONIC

C3 13.833 VNL 3.719

LNCH ATMTH LNCH TIME

90.00 I 53 5Z

90.00 16 Z5 15

100.00 3 ZO 11

100.00 J7 41 37

JJO.DO 4 39 44
110.00 IB 38 34

DIFFERENTIAL CCRRECT](_I$

T0E 1.1696 TRA °,9383 TC3-5.0994 BAU .9446
ROE .0826 RRA -.0046 RE3 .1878 FAU .07043

rOE 1.1829 FRA .0835 FC3-4.4015 BEP I3977

gDE |.1725 BRA .9383 B(3 5.1075 FEP "lO_

DISTANCE 4_0.075

LOL 7E.71 VL Z7.34Z GAL -3.55 AZL 8E.57 NCA ZIZ.49 SMA

LOP Z#9.J£ VP 31,191 GAP E,95 AZP 9Z.$g TAL 19E,49 TAP

GP -.28 ZAL 113.4I ?AP J54,31ET$ 357.65 ZAE |31.14 [T[

lZS.9Z [CO .IB070 XNC 3.4157 VI 30.240

48.98 RCA 103.16 APO 148.67 VZ 34,80!

180.90 ?AC 51.01 [TC 15f.57 CLP-ISA.31

OLA 10.08 RAL 314.75 RAO 8567.5 VEL II.E26 PTM Z.04 VNP 4,696 DPA -19.42 RAP 318.29 ECC I.ZETT

L-I TIME ]NJ LAT |NJ LONG IMJ RT AS( INJ A?MTH INJ TIME PO EST TIN INJ 2 LAT INJ E LONG
2447.33 -Z4.48 55.16 113.06 104.14 2 34 39 1847,3 -22.19 48,84

4456.58 8,21 t86.38 |E_.33 62.8| 17 _9 32 3856.8 4.51 179.EB

2168.94 -25.48 35,99 172,11 106.19 3 56 20 1568.9 -23.01 ZB.OE

4210,22 9,17 187.78 189.03 81.4Z 18 51 48 3810.2 3.26 JSJ.14

1920,0I -26.11 J$,O9 171,71 110,16 5 1I 44 13ZO.O -25.20 6.21
4031.9J 11.64 152.17 167.55 37.63 18 45 46 3431.g 7.20 146.38

HID-COURSE EXECUTION ACCURACY C_'BIT 0£TERMINATION ACCURACY

$GT 4446.6 SGR 249.1 SG3 324.3 ST 1858.3 SR 12?.4 Ss TTZ.$

RRT -.3J8_ R_F -.5038 RTF ._300 CRT .9692 ERE -.$$3b CST -.9667

SG6 4455.3 R23 .0263 RJ3 -.9300 LEA 2007.? MSA I6£.Z SSA 13.3

SGI 44_O.4 6G_ 213.9 THA |76.34 ELI 1862.4 EL2 31,3 ALF 3.80

LAUNCH DATE OE( g 196!1 FLIGHT TII4E 132.00 ARRIVAL DATE NAY 10 1966

H£LXO(ENTRIC CONIC DISTANCE 445.953

RL 147.33 LAL .O0 LO{. 78.71 VL 27.293 GAL -3.28 AZL 86.3_HCA 215.66 SMA 125.61 ECC .16116 IN( 3.4222 VJ 30.240

RP 106.90 LAP -l.gg LOP 291.32 VP 37.158 GAP 7,|8 AZP 9Z.?g TAL 194,97 TAP 50.62 RCA 102.76 APO 148.44 VZ 34.797

RC 141.312 GL 26.11 GP -.29 ZAL IJl.ZO ZAP 153.62 ETS 351.7? ?AE 131,36 ETE 180.77 ?AC 52.82 ETC 160.13 CLP-J33.62
PLANETO(ENTR_C CONIC

C3 13.652 VHL 3.693 OLA 10.88 RAL 316.67 RAD 6367.5 VEL I|.621PTH 2.04 VHP 5.015 DPA o16.68 RAP 320.17 ECC 1.2247
LNCN AZMTH LNCH TIME L-| TZM( [NJ LAT _NJ LONG [NJ RT A$C _NJ AZMTH fNJ TIME PO C$T TfN |NJ 2 LAT _NJ Z LONG

90.00 1 55 37 2471.45 °24.86 56.43 173.27 104,0I Z 36 49 1811.5 "22.69 50.43

g0.O0 16 40 22 4428.71 1.28 184.70 171.50 82.56 17 54 9 3826.7 3.56 178.O0

100.00 3 ZZ 23 2191.55 -25.gO 37.34 174.97 103.47 3 58 56 1591.6 -23,51 29.55

100.00 17 56 16 418J.84 8.24 166.18 I70.89 El,IS 18 5 36 3581.0 4.33 J59.58

110.O0 4 43 O 1939.39 -18.65 J7.42 I74.00 109.49 3 15 I9 1339.4 -25.73 9.46
110.OO I8 52 I0 4006.77 J0.72 151.40 169.45 37.35 19 56 37 3406.8 6/34 145.05

OIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY 0RBIT OETERM|NATION ACCURACY

TO( J.1239 TRA -.6647 TC3-5.2764 6AU ._849 SET 4547.6 S_R _63.4 $83 312.2 ST 1845,1 $R I41.6 SS 779.0

ROE .O911RRA -.0127 RE3 .2996 rAU .06674 RRT -.4744 RRF -.4664 RTF .9289 CRT .9799 CRS -.9916 CST -.9680
FOE 1.1568 FRA .1564 FC3-4.132I BSP 14310 $GB 4553.3 R23 .0219 RJ3 -.9290 LSA 2092.0 MSA 183.2 SSA 14.3

BDE J.EZ73 BRA .6648 BE3 5.16_9 F$P °1029 SGI 4349.4 SG2 231.8 THA |76,42 ELI 1950.O EL2 28.2 4LF 4.08

LAUNCH DATE 0EC 9 1965 FLIGNT TIME 154.00 ARRIVAL DATE HAY ]2 19_4

HELIOCENTRIC CONIC DISTANCE 45|,618
RL J47.33 LAL .Og LOL TE,7J VL 27.249 GAL -2,96 A?L 68.56 HCA ZJ8.62 EmA 173.31 [CC .18293 JNC 3.4191 VI 30.140

Re 108.92 LAP -2.14 LOP 295.48 V9 31.120 GAP 7.41 A?P gz.E? TAL 193,42 TAP 52.24 RCA 102,39 APO 148.23 V2 34,T93

RC 143.396 GL 28.21 GP -.23 7AL 108.90 ?AP 1_6.87 (TS 337,89 ?AE 131.08 ETE 160.62 7AC 34.23 ETC 160.TJ CLP-JSE.ET

PLANETOCENTRIC CONIC

C3 J3.307 VNL 3.673 DLA 11.73 RAL 319.08 RAO 6367.3 VEL

LNCN ArNTH LNCH TIME L-I TIME XNJ LAT

90.00 I 37 78 1497.37 -73._7

gO.DO 16 56 13 A396.14 6.33

100.00 3 24 43 ZZ15.65 -Z6.33

100,00 16 11 37 4152,69 7.28

1;0,00 4 46 Z3 I960.21 -Z9.11
110.00 19 8 25 3981.28 9.76

O[rCER[NTXAL C(_RECTIONS

TOE 1.2816 TRA -.7830 TC3-5.4419 BAU .9645

ROE .0995 RRA -.0209 RC3 .3094 FAU .06320

FOE 1;1332 FRA .2230 FC3-4.0307 BSP 14E37

BOE 1-1654 ERA .7633 eC3 5,4517 FEP -994

1|.6|4 PTN 2.04 VHP 5.J37 DPA -J6.3Z RAP 322.09 ECC 1,1223

INJ LONG INJ RT ASC |NJ ATNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

60.22 177.82 IO3.2I 2 39 3 18_1.4 "23.21 $_,16
182.96 1?3.6I 62,34 18 9 29 3796,1 2.57 116.19

39.22 I77.33 104.89 4 I 39 1613,6 -24.05 31.16

184.58 113.09 60.93 19 20 50 3532,9 3,35 157.96

I8.86 176.38 i08.75 5 I9 5 1380.Z -_6.76 10.83

130.02 171.58 57.08 20 12 4E 3381.3 5.37 143.70

M_O-COURSE EXE(U_ON ACCURACY (_q_IT DETERMINATION ACCURACY

SGT 4842._ SGR 271.2 5G3 _00.7 51 2036.2 SR 155.5 s$ 786.3

RRT -.4340 RRF -.4302 RTr .9260 (RT .9874 CR6 -,9_78 CST -.9700
$GB 4650.? RE3 .0291 RI3 -,9260 LEA 2180.9 NSA 179.6 SSA 13.3

SGI 4644.0 SG2 24_.7 THA 178.51 ELI 2042.0 EL2 24,5 ALr 4.31

LAUNCH DATE DEC 9 J983 FLIGHT TIK4[ 158.O0 ARRIVAL DATE NAY 14 1964

NELIOA:(NTRIC CONIC

RL 141.33 LAL .00

RP IO8.93 LAP -2.ZB

RC 14_.674 GL _6.23

PLANETO(ENTRIC CONIC

C3 13.402 VHL 3.66|

LNCH _TMTH LNCH TIME
90.00 1 59 17 2323.07 -25.69

90.00 17 12 48 43_5,02 5.34

100.00 3 27 7 224J.62 -28.76

100.00 16 27 39 4123.5I 6,3|

J10.OO 4 49 59 1982.32 -29.60

110.OO Ig 11 J8 3953.57 6.63

DIFFERENTIAL C_RECTJON$
TD( 1.3436 TRA -,6_J4 TC3-5.3674 6AU 1.00_1

RD[ .JO17 RRA -.0293 RE3 ,3J86 FAU .03974

FOE 1.1130 FRA ,2913 FC3-3.8393 B$P 14907

BOE J,34BJ BRA ,8_20 BE3 5,3963 F$P -934

OISTANCE 437.685

LOL 76.71 VL 27.Z02 GAL -2.64 ATL 88,58 HCA Z21.98 SNA 123.01 ECC .J8424 INC 3.41E5 V] 30.ZaO

LOP 198.64 VP 37.083 G_P 1.84 A?P 82._4 TAL J91,68 TAP 33.84 RCA ]0],98 APO 148.04 VZ 34.790

GP -.21ZAL 108.30 TAP J58.08 ETS 958.01 74( 130.?g ETE IB0.EE ?AC 56.49 ETC 161.14 CLP-156.05

OLA J2,60 RAL 321,39 RAO 8_67,3 VEL 11,610 PTH 2.03 VHP 3.261 DPA -17.73 RAP 324.06 EC¢ 1.2206

L-| TIME INJ LAT _NJ LONG INJ RT A$C INJ ATNTH INJ TIME PO CST TIN INJ 2 LAT INJ Z LONG

£_.14 180.12 I02,31 2 41 23 1925,1 -23.74 34.02
I81.21 175,68 82,13 IB 25 33 3765.0 Io3T 174.56

41.03 17_,65 103.83 4 4 2_ |641.6 -24.60 3_.g0

182._2 17_,3_ 60.?2 Ig 36 23 3523,3 Z.3E J56.36
20,42 J78,_3 107,94 3 23 _ 138_.3 -26.86 IZ.31

146,63 |?9,62 56.64 20 27 12 3353.6 4.40 142,35

MID-COURSE EXECUTION ACCURACY C_961T OETERM_NATION ACCURACY
SET 4731,6 $GR 29(3.5 $G3 289,7 ST 2132,g SR I69.2 S$ T93.3

RRT -,394? RR_" -,3942 RTF ,9_69 CRT ,9924CR5 -.9626 CST -,9?20

SG0 4?40,5 R23 .0296 R13 -.9270 L5A 22?5.? NEA J75.9 SEA 16.Z

EEl 4733.0 $G2 266._ THA JTB.EJ ELI 2J39.5 EL2 20,7 ALF 4.30

1721



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 2. 1965-66J

LAUNC_ 0ATE DEC 9 1965

HELIOCENTRIC CONIC

RL 147.33 LAL .DO

XP 100.95 LAP -Z.AZ

RC 141.138 {L Z6.Z6

PLAN[TOCENTRZC CONIC

C3 13.340 VNL 3._SZ

LNCH 4ZNTH LNCH TINE

90.00 Z I I4

SO.00 17 30 5

100.00 3 29 38

100,00 18 44 Z|

110.00 4 53 45

]lO.O0 |9 36 44

FLIGHT TI_( 158.00 ARRIVAL 0AT[ NAv ]$ 196e

DISTANCE 465.500

LOL 16.1| VL 11,|56 GAL "Z.)Z AFL 86.59 NCA ZZS,I4 SNA ;24.7| ECC .18568 ]NC 3.4141 VI )0.Z4D

LOP 30J,80 VP 31.041 GAP 7.81 4ZP 91.4| T4L 190,18 T4P 55.41 RCA 10|.56 APO 147.aT VZ 34.197

GP -.19 ZAL J04.0l ZAP 159.ZJ [TS ]58,I5 ZA[ 130.§5 [TE |80°48 ZAC 58.40 [TC 161.74 CLP-139.Z$

O_A 13.48 RAL 323.80 RAD 6561.S VEL 11.601 PTN Z.05 VNP 5,J81 0P4 -|1.10 RAP 316.05 [CO 1,1195

L-I TINE IN| LAT ZNJ LON0 ZNJ RT ASC ZNJ AZNTN |NJ TIME @O CST TIN IN| 2 L4T IN| 2 LONG

2554.55 °26.10 64,Z0 192.79 10J.38 Z 45 48 1954.6 -24,27 51.OJ

4J}].54 4,34 |79,44 I78.31 61.99 18 42 19 )7)5.5 .56 171,80

2269,44 -ET.ZO 42,96 182.53 102.90 4 7 27 |$69.4 -15.15 34.78

4093,89 5.31 |SI.Z8 177o78 60.54 19 52 36 3493.9 1.36 154.74

ZOD6,Z3 °30.08 2Z.|O |8|.65 107.06 5 Z7 I] |403,Z -21.45 13.S9

3929.86 7.86 147.11 176.Zl 56.63 20 41 14 3379.9 3.42 |4|.01

0ZFFERENTI4L CCRR(CTIONS MI0-COURSE EX[CUT|OI ACCURACY ORBIT 2[T[RMZNATION ACCUIACY

TDC 1.4071 TRA -.5931 T(3-5,7184 8AU I*0215 SOT 4820.5 _R 303.4 $03 279.3 ST 2129.4 $R 182.8 SS B02.3

RDC .1J59 RRA -.O377 RC3 .32|9 rAU .05657 RRT -.351§ _ -.3608 RTF .9264 CAT .9951 CR$ -.9755 CST -.9739

FOE 1,092| FRA .3539 FC3-3.67|4 BSP 15226 SO8 48)0.0 223 .0505 213 -.9264 LSA 23i0.2 MS4 ITI.T 554 IT.!

80[ 1.4119 8RA .5944 8C3 5.7273 FSP -924 SG| 4821.7 S02 283.3 THA |78.7| ELI 1236.9 CL2 18.1 4LF 4.67

LAUNCN O4TE DEC 9 J965 FLIGHT TIME 160.00 ARRIVAL DATE NAY 18 1966

HELIOCENTRIC CONIC

RL 147.33 LAL .0O

RP |08.94 LAP "2,55

RC 130.390 0L Z6.21

PLANI[T_[NTRIC CONIC

C3 13.327 VHL 3.65|

LNCH AZNTN LNCH T/HE

90,00 Z 3 15

• O.O0 J? 48 4

100.00 3 32 18

100.00 19 J 43

|JO.O0 4 57 43

|lO.O0 19 51 46

D[FFERCNTIAL CC_RCCTION$

rOE 1.4738 TRA -.4860 TC3-5,8258 8AU 1.03_

ROE .1142 RRA -.0461 RC3 .3244 FAU .05354

roe 1.O725 FRA .4|24 FC3-3.4783 83P |5532

8DE 1.4790 8RA .4881 8C3 5.8349 FSP -894

DISTANCE 469.310

LOL 76.7| VL 27,J09 0AL -1.99 AZL 86.59 HCA 228.)0 _kMA 124.42 [CC .18728 INC 3.4|21 V| 30.240

LOP 304.97 VP 37.011 GAP 8,|1 AZP 92.27 TAL |88,68 TAP 56.98 RC4 101.12 APO 147.T2 VZ 34.789

OP -.IT 7AL 101.44 ZAP 160.35 ETS 358.25 7AE |50.55 ET[ 180.4J ?AC 60,36 [TC I62,22 CLP-|60.35

OLA 14.39 RAL 326.3| RAO 6367.5 VEL JI.6DT PTH Z.03 VMP 5,5I? DPA -16.45 RAP 328.08 ECC 1.2|93

L-I TIN{ IN| LAT IN| LON0 |NJ RT ASC JNJ ATMTH IN| TIN( PO CST TIN IN| Z L47 |NJ Z LONG

2585.78 -26.50 68.40 183.63 100.35 2 4_ 20 1983,9 -Z4,el 58.14

430|.98 3.32 17/.67 180.92 61.86 18 59 46 3701.9 -,47 111.04

2299.6? -27.63 45.03 18_.38 |01.89 4 IO 35 1698.7 -25.71 36.76

4064.22 4.32 J59.64 |80.31 60.39 20 9 28 3484.Z .35 ,153.11

2031.33 °30,57 23,89 |84.54 106.10 5 31 34 1431.3 -28.08 15.59

3904,32" 6.9J 145.92 |78.77 55.44 20 5? 51 5304.3 2.45 139.61

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SOT 4905.4 $0R 313,7 $03 269.5 ST Z318.8 SR 196.3 $S 808.9

RRT -.3214 RRF -.3283 RTF .926J CRT .9958 (R$ -.9698 CST °.9758

508 4913.5 R23 .O3|l RJ3 -.916I L54 Z487.2 NSA 16T,4 554 11,9

S01 4906.4 SG2 298.9 THA 178.8| ELl 23_6.8 EL2 |8.0 ALF 4.80

L4UNCH 04TE DEC 9 1965 FL]GNT TIME J62,00 ARRIV4L D4TC X4Y 20 1966

HCLZOCCNTRIC CONIC O]STANC[ 415,|26

RL |47.3_ LAL .00 LOL 76.71 VL 27.063 04L -1.$4 AZL 86,59 NC4 231.4/ SNA |24.13 ECC .18903 INC 3.4102 Vl 3O,t4O

RP 108,94 LAP -2.67 LOP 308,J5 VP 36.97_ GAP 8.35 47P 92.13 TAL J87.06 TAP 58.53 RCA |80.66 4PO J47.59 V| 34.785

RC J§2,629 GL 26.1| GP -,J6 74L 98.79 TAP |6|.42 ITS 358.38 74[ 130,|8 ETE |80.34 ZAC 62.36 [TC 161.66 CLP-161.4Z

PLANCTOCENTRIC CONIC

C3 |3,366 VNL 3,656 DL4 15.29 RAL 328.9| RAO 65_7.5 VEL |1.608 PTN Z.03 VHP 5.651 OP4 -|5'.7T RAP 330.J3 CCC 1.2100

LNCH 4ZNTN LNCN TIME L-I TIME INJ LAT INJ LON0 INJ RT A$C INJ AZNTN ]NJ TZN[ PO CST TIN |NJ 2 LAT INJ 2 LONG

90.00 Z 5 21 26|8,69 -26.89 88.73 188.83 99.24 Z 49 J Z0|8,7 °25.33 60.41

SO.DO 18 6 42 4270.24 2.30 175.90 |83.69 61.T7 19 17 52 3610.2 -1.49 169.ZT

|00.00 3 35 3 2329.45 -28.04 47.23 198.40 100.81 4 |3 33 1729.4 -26.26 38.88

|00,00 19 |9 42 4034.72 3.33 |58.02 |B3,|Z 60.28 20 26 56 3434.1 -.65 151.49

110.D0 S I 54 2051,13 -31.05 25.80 J87.61 105.07 5 36 11 |451.T -28.81 |7.40

lJO.OO 20 9 21 3879,20 5.96 144,59 181.49 56.28 2| |4 0 3218.2 1.49 138.36

OIFFCRCNTIAL CORRECTIONS NI0-COURSE EXECUTI(3N ACCURACY ORBIT DETERMINATION ACCURACY

TOE ]._438 TRA °.3697 7C3o5.908| 8AU 1.0570 SOT 4986.4 SGR 317,4 SO3 Z60,I ST 2429.6 SR ZD�.T $5 815.4

ROE .1317 RRA -.D544 RC3 .324| FAU .05064 RRT -.2862 RRF -.2961 RTF .9259 CRT .9948 CRS -.96Z4 CST -.917T

FDC 1.0546 FRA .4686 FC3-5.2800 8SP 15815 SOB 4997,1RZ3 .0314 R|3 °,9259 LSA 2586.| NS4 163,4 $54 . 18.6

802 1.5495 8RA .313? 8C3 5.9Z50 rsP -865 $01 498?.3 s02 313.6 THA 178.92 ELI 1438,8 EL2 2|.2 ALF 4.9J

LAUNCH DATE 0CC 9 1965 FLIOHT TIM( 1_4.00 ARRIVAL DATE NAY Z2 1966

HELIOCCNTR|C CONIC

RL |47,33 LAL .DO

RP |08.94 LAP "2.78

RC 154.855 GL 25.95

PLAN[TOCENTRIC CONIC

C3 13,464 V_L 3.869

LNCH AZNTH LNCH TIME

90.00 2 7 36

90.00 18 25 57

100.00 3 38 O

|OO.OO 19 38 14

110.00 5 8 19

l|O.O0 20 28 24

DIfFERENTIaL CORRECTIONS

TOE |.6195 TRA °.24J2 TC3-5.9479 8AU 1.0721

ROE .1414 RRA -,0_25 RC3 .3ZO? FAU ,04770

FOE 1.0402 FRA .5253 FC3-3.06_9 88P 16023

802 1._25_ 8RA .2491 8C3 5.9564 rsP -831

DISTANCE 480.916

LOL 76.7| VL 27.0J7 GAL -1.28 AZL 86.59 HCA 234.63 _A |23.84 ECC .|9095 INC 5.4085 Vl 30.240

LOP 31|,29 VP 36,943 GAP 8,59 AZP 9|,97 TAL |95.43 TAP 60.06 RCA 100.19 4PO 147.49 VZ 34.794

GP -.J5 7AL 9_.0_ ZAP 162.47 ITS 389.50 7AE J30.03 ETE |B0.29 ZAC 84.39 ETC J63.09 CLP°I6Z.4T

DLA |6.20 RAL 331.60 RA0 8567,5 V[L 1J.6J2 PTH 2.03 VHP' 5.?98 0PA oJ5.05 RAP 332.Z0 ECC 1.2216

L-I TIME INJ LAT |NJ LON0 /NJ RT A$C INJ AZMTM INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2£53.22 -2?,24 71,20 191.80 98.05 2 5| 49 2053.2 -2_,84 62,8|

4238.98 J,29 174.15 J86,63 _1.71 19 36 36 3638,9 -Z.50 16T.52

236|.?0 -28.43 49.54 ]9|.59 99,65 4 17 22 1761.7 -26.80 41.JZ

4005,64 2.35 J56.42 |86.05 60.J9 20 44 59 3405,_ -|.64 149.90

2085.3? -3|.52 27.8| |£10,85 |03,96 5 4| 4 148_.4 -29.28 19.32

3854.73 5.03 |43,_0 184.38 36.14 ZJ 30 39 3254.7 .$5 137,08

N|O-COURSE [XECUTION ACCURACY {_R81T DETERMINATION ACCURACY

SGT 50_9.7 S_R 338.3 5G3 250.9 ST 2534.9 $R 223.0 55 82_,0

RR? -.250? RR_ -.2625 RTF .9253 CRT .9924 CR$ -,9548 CST -,9795

SG8 507J.0 223 ,0305 RJ3 -,9254 LSA 1669.6 NSA |59.9 $$A 19.Z

SO1 5060.4 502 327.5 THA |79.04 ELI 2544.6 EL2 27.3 ALF 4,99
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL. 2. 1965-665

LAUNCH DATE DEC 9 1965

HELZOCENTR|C CONIC

RL 14T.33 LAL .DO

RP ID8.94 LAP -2.88

RC J97.D67 GL Z5.73

PLANETOCENTRIC CONIC

C3 13.616 VHL 3.691

LNCH AZMTN LNCH TIN[

90.DO Z 9 59

90.DO 18 45 43

I00.00 S 41 8

100.00 Jg 57 15
110.00 5 lJ O

110.OO 20 43 53

FLIGHT TIME 166.00 ARRIVAL DATE HAY 24 1966

OISTANC[ 466.690

LOt. 7G.71 VL 26.971 GAL -.91 AZL 86.59 NCA Z37.79 SMA IZ3.56 ECC .19305 INC $.406S Vl 30.240

LOP 314.45 VP 36.910 GAP 8.64 AZP 91.92 _ TAL 183.79 TAP 61.58 RCA 89.70 APO 14?.41 v2 34.78§

GP -.14 ZAL 93.2? ?AP J63.48 ITS S§8.6E ZA[ 129.91ETE 180.2§ 7AC 66.46 ETC 163.49 CLP-J63.48

OLA 17.10 RAL 334.38 RAD 656?.5 VEL 11.619 PTH Z.OA VNP 5.930 OPA -14.31 RAP 334.29 ECC 1.2143

L-| TIME INJ LAT INJ LONG INJ RT ASC XNJ AZMTH INJ TIN[ PO CST TIM INJ Z LAT INJ 2 LONG

2689.Z4 -27.56 73.?9 I95.14 96.79 Z 54 46 Z089.Z -26.$3 65.33

4208.08 ._ 1?Z.43 189.75 61.68 19 55 51 3608.1 -3.49 165.60

7395,28 -28.79 51.98 194.95 98.42 4 Z1 ) 1795.3 -27.31 43.48

3977.26 1.39 154.86 189.14 60.14 21 3 32 3377.3 -2,60 140.34

21J4.1! -31.98 29.93 194.26 102.76 5 46 14 1514.1 -29.89 2J.34

3831.Zl 4.14 liE.0? 187.41 56.04 21 47 44 3131.2 -.35 135.86

OlrFERENTIAL C(_R[CTION5 N|O-COURSA[ EXI[CUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.6925 TRA -.IO?8 TC3-5,9729 8AU 1.0896 SGT 5135.8 SGR 348,8 863 242.4 ST 2630.9 52 236.a SS 82S.0

RDE .|506 RRA -.0702 RC3 .3|47 FAU ,04S18 RRT -.2180 RRF -,233S RTF .926_ CRT .9990 CRS -.9468 CST -.9810
FOE J.OZO7 FRA .5750 FC3-2.8708 ESP |6342 568 5147.6 223 .0316 213 ".9260 LSA 2762.6 NSA 156.3 $SA 19.7

gO[ 1.6992 BRA ,1287 8(3 5.981| FSP -810 $GI 5136.4 5GZ 340,4 THA 179.15 ELI 2641.S EL2 34.9 ALF 5.08

LAUNCH DATE DEC 9 1965 FLIGht TZ_: 168.00 ARRIVAL DATE MAY 26 1966

HELIOCENTRIC CONIC DISTANCE 492.447
RL J47.33 LAL o00 LOt. 76.7! VL 26.9Z6 GAL -.52 A2L 86.99 HCA 240.95 SNA 123.28 ECC .19535 INC 3,4053 Vl 30.240

RP 108.94 LAP -2.98 LOP 3J7,62 VP 36.878 GAP 9.09 AZP 91.66 TAL 182.14 TAP 63.09 RCA 99,19 APO J41.36 V2 34.786

R( 159.265 GL Z5.44 GP -.|3 ZAL 90.43 ZAP 164.46 (T$ 339.75 ZA( J29.81 [T[ |80.22 ZAC 68,56 ETC 163.86 CLP-164.46

PLANETOC[NTRIC CONIC

C3 13,860 VNL 3.723 DLA 17.98 RAL 337.24 RAO 6567.5 V[L |1.630 PTH 2.04 VHP 6.07? OPA -15.55 RAP 336.39 ECC 1.2251
LNCH AZMTH LNCH TIME L-I TII,_ INJ LAT INJ LONG INJ RT A$C INJ AZNTN INJ TIME PO CST TIM INJ 2 LAT |NJ Z LONG

90.00 2 12 31 2726.63 -27.83 76.49 J98.63 95.46 2 57 57 2126.6 -26.78 67.98

90.00 19 5 58 4178.J3 -.67 170.76 193.02 61.69 20 15 36 3578.1 -4.45 164.12

100.0O 3 44 29 2430.07 -29.11 54.51 198.47 97.12 4 24 59 1830.1 -27.82 45,95

100.00 ZO 16 41 3949.82 .46 153.36 J92.40 60.11 21 22 31 3349,9 -5.52 146.63

IIO.OO 5 15 58 2143.84 -32.40 32.15 197.84 I0J.54 5 51 42 1545.6 -30,47 Z3.46

|10.00 2J J 42 3808.92 3.29 JAO._ I_,63 55°96 22 5 10 3208.9 -I.20 134.69

DIFFERENTIAL CORRECTIONS NIO-COUR$_ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
TOE 1.7709 TRA .0364 TC3-5.9559 8AU I.J050 $GT 5205.6 $GR 558.5 $63 254.2 ST 2728,8 52 249.7 55 829.0

ROE ,I603 RRA -.0778 RC3 .3058 FAU .04261 RRT -,1846 RRF -.Z016 RTr .9264 CRT .9847 CR5 -.9391 CST -.9826

FOE 1.0081 FRA ,6239 FC3-2.6618 BSP 16608 SG8 5217.9 R23 .0_1_4 213 -,9264 LSA 2858,7 MSA 153.5 5SA 20.1
gO[ 1.7782 ERA ,0857 BCS 5.96_8 FSP -786 5GJ 5206.0 SG2 552.5 THA |79.27 ELI 2739,9 ELZ 43.1 ALF 5.15

LAUNCH DATE DEC 9 1965 FLIGHT TIME IT0.00 ARRIVAL DATE MAY 28 IDS6

HELIOCENTRIC CONIC

RL 147.53 LAL .00

RP 108.95 LAP -5.06

RC 181.449 GL Z5.09

PLANETOCENTRIC CONIC

C3 J4.17Z VHL 3.765

LNCH 4ZMTN LNCH TIME

90.00 Z 15 14

90.00 19 26 34

iO0.OO 3 48 3
100.00 20 56 26

110.00 5 11 13

110.00 21 19 45

DISTANCE 498.165

LOL 76.11 VL 26.881 GAL -.12 AZL 86.60 MCA 244.11 SMA 123.00 ECC .19165

LOP 520.78 VP 36.846 GAP 9.35 AZP 91.49 TAL 160.47 TAP 64.58 RCA 95.66

GP -,15 7AL 87.55 7AP 165.41 ETS 358.8? ZAE 129.75 [TE 180.19 7AC 10.68

INC 3.4039 V| 30.140

APO 147.33 vZ 34.781

ETC 164.21 CLP-165,42

DLA 18.83 RAL 340.16 RAO 6567.6 VEL 11.643 PTH 2.04 VNP 6.229 OPA -12.75 RAP 338.$0 ECC 1,1351

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIN[ PO CST TIM INJ _ LAT INJ 2 LONG

2765.20 -28.05 79.29 202.27 94.07 3 1 19 2165.2 -27.18 TO,T3

4149.$6 -1,60 169.16 196.46 61.72 20 35 44 5549.4 -5.38 162.50
2465.88 -29.36 57.14 202.14 95.76 4 29 9 1865.9 -28.27 46.51

3923,92 -.42 151,95 195,81 60.11 21 41 50 5513,9 -4.4D 145.40

2174.39 -32.79 34.44 201.58 100.23 5 57 26 1574.4 -31.04 25.66
3788.18 2.50 139.91 193.99 55.90 22 22 53 5188,7 -1.99 133.61

DIFFERENTIAL CORRECTIONS

TOE 1.848J TRA .1511 TC5-5.924J 8AU 1.1238

ROE .1708 RRA -.O844 RC3 .2943 FAU .04057

FOE .9900 FRA .6586 FC3-2.4783 BSP 17022
BDE 1.$560 BRA .1998 8C3 5,9314 FSP -780

NI0-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 5281.2 $GR 367,5 565 726.5 ST 2817.3 SR Z63.1 SS 629.3

RRT -.1529 RRF -.1719 RTF .9295 CRT .9500 CRS -.9329 CST -,9844

$GB 5295.9 223 .0294 R13 -.9295 LSA 2944.7 NSA 149.4 SSA 20.4
£H_1 _281.5 SG2 363.2 THA 179.39 ELI 2829.1 EL2 52.1 ALF 5.23

LAUNCH DATE DEC 9 1965 FLIGHT TI_ 172.00

HELIOCENTRIC CONIC

RL 147.$3 LAL .00 LOL 76.71 VL 26.836 GAL

RP 108,92 LAP -3,14 LOP 323,95 VP 36.816 GAP 9.62 AZP 91.32 TAL
RC 163.619 GL 24.66 GP -.11 ZAL 84.63 ZAP 166.35 ETS 358.99 ZA[

PLANETOCENTRIC CONIC
C5 14.572 VHL 3.8|70LA 19.65 RAL 343.14 RAO 6_7,6 V(L I1.660 PTH

ARRIVAL 0ATE NAV 30 1966

DISTANCE 505.906

.30 AZL 66.60 HCA 247.27 SNA 112.72 ECC .20056 INC 5.4026 Vl 30.240
17_+80 TAP 66.01 RCA 98.11APO 147.34 VZ 34.791

129.67 ETE 160.17 ZAC 72.83 ETC 164.54 CLP-166,55

Z.05 vHP

LNCH AZMTN LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT A6C INJ AZNTH

90,00 2 I6 10 2804.79 °28.20 62.17 Z06.06 92.64

90.00 19 47 16 4122,09 -2.47 J67.63 200.06 61.76

100.00 3 51 54 2502.54 -29.60 59.84 205.96 94.56

100.00 20 56 23 3899.57 -1.25 150.60 199,38 60.13
J;O.OO 5 26 48 2205.60 -33,15 36.8| 205.48 98.87

110.00 11 37 58 3769.27 1.78 136.63 197.49 55.86

DIFFERENTIAL CORREETION5 MID-COURSE EXECUTION ACCURACY

TOE 1.9381 TRA .3632 TC3-5.7929 BAU 1,1298 SGT 5325.1 SGR 375.6 $G3 218,2

ROE .1818 RRA -.0909 RC3 .2798 FAU .03745 RRT -.IJ73 RRF -.1354 RTF ,9263

FOE .9801 IRA .7239 FC3-2,2248 BSP |6922 SGB 5338.4 R23 .0264 R|3 -.9_65

B0E 1.9466 BRA .3744 BC3 5.7997 FSP -724 $G| 5325.3 562 373.0 THA 179.52

6.388 0PA -IJ.93 RAP 340.63 [CC 1.2398

INJ TIME PO C$T TIN INJ Z LAT |NJ 2 LONG
3 4 55 220a.6 -27.54 75.5T

20 56 8 3522.1 -6.25 J60.97

4 33 36 1902.5 -25.65 5J,J6

22 ! 13 3199.6 -5.22 144,O5

6 3 34 J605.6 -31.5/ 2?.94

22 40 47 5J69.3 -Z.72 132.62

OR61T OETERNJNATION ACCURACY

ST 2917.2 $R 276.4 SS 634.6

CRT .974J CRS -.9257 CST -.9653
LSA 3043.0 N$A 150.7 $$A 20.4

ELJ 2929.6 EL2 62.2 ALr 5.25
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JPL TM 33'99 EARTH--VENUS TRAJECTORIES (VOL 2 1965-66

LAUNCH OAT( D(C _ 1965

H(L|OC(NTRZC CONIC

XL J47.33 LAL .00

RP 108.9J LAP -3.20

RC 165.??5 GL 24.J7

PLAN(TOC[NTR|C CON|C

C3 |5.069 VNL 3.862

LNCH ATNTH LNCH TIN(

90.00 Z 2l 21

90.00 ZO 6 24

100.00 3 56 Z

100.00 Zl J6 2A

JlO.00 5 32 AA

J10.00 22 56 12

rLZGMT TINE |?4.00 ARR[VAL 0AT( JUN I |966

cOL 76.?l VL

LOP 327.12 VP

GP -.|| 7AL

0ISTANC( 509,605

26.76l GAL .?4 AZL 66.60 MCA 250.44 SNA 122.45 (CC .20356 ]NC $.40J$ vl $0.240

36.787 GAP 9.90 AZP 91,14 TAL I??.lJ' TAP 67.55 RCA 97.53 APO J47.36 v2 34.T94

61.70 2AP |67.Z$ (T6 359.l/ TA( 129.63 (T( 160.15 7AC 75.0! (TC J$4.95 CLP-|GT.Z6

OLA 20.43 RAL 346.J? RA0 6567.6 VEL lj.68! PTH 2.05 VNP 6.553 0PA -11.09 RAP 542.T6 (CC J.2480

L-] ?|ME IN| LAT IN| L(_IG ZNJ RT A$C ZNJ ATNTH IN| TIN( PO CST TIN IN| 2 LAT IN| 2 LONG
2645.10 -28.30 85.12 209.97 91.16 3 6 46 2245.l -Z7.63 76.48

4096.?3 -3.29 166,22 203.79 61.86 21 16 41 3496.7 °7.03 159.53

2539,78 -29.76 62.60 209.9J 92.91 4 56 22 J939.6 -29.04 53.87
3a??.29 -2.0| 149.37 _03.08 60.IT 22 21 2 3277.3 -5.96 142.82

2237.26 -33,45 39.23 209.52 97.4T 6 10 I |657.3 -32.06 30.Ze

3752.5? 1.14 137.96 20J.J2 55.83 22 58 45 3J52.6 -3.35 J3J.75

O|FF(R(NTIAL CORRECTIONS

TO[ 2.0176 TRA .5366 TC3-5,675| 8AU |.1445
RO[ .193e RRA -.0965 RC3 .2635 FAU .03530

FO[ ,gTZO FRA ,7676 FC3-2.0283 BSP JT205

60( 2.0Z69 SRA .5454 8C3 5.68|2 FSP -T0?

MI0-C(_JR_Id[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 53a4.B SGR 383.2 $63 210.9 ST 299J.? SR 289.9 SS 830.!

RRT -.0861RRf" -.10_4 RTr .9274 CRT .9663 CRS -o9165 CST ".9663

SG_ 539a.4 RZ3 .0_63 R|3 -.9274 LSA _114.6 NSA 150.3 $SA Z0.4
SGI 5364.9 SGZ 381.B THA 179.65 ELI 3004.9 EL2 71.6 ALF 5,56

LAUNCH DATE DEC 9 J965 FLI_T TIM( |T_.O0 ARR|VAL OATE JUN 3 ]966

H(LI(X[NTRIC CONIC

RL J47.33 LAL .00 LOL 76.7| VL

RP IOS.90 LAP -3.26 LOP 330.28 VP

RC J67.915 GL Z3.62 GP -.1J ZAL

PLAIq[TOC[NTRIC CONIC

C3 J3.$74 VHL 3.959
LNCH ATNTH LNCH TIME

90.00 Z ZA 49

90.00 ZO 29 Z_

lO0.O0 4 0 30
100.00 21 36 2J

110.00 5 39 0

110.O0 22 |4 20

OIFF[R[NTIAL CORRECTIONS

TO( Z.1004 TRA .7229 TC3-5.3|55 BAU J.1569

ROE .2069 RRA -.1013 RC3 .2454 FAU .033|1

FD( .9469 FRA .6104 FC3-I.8265 BSP J?AIO

80( 2.J105 ERA .1299 8C3 5.52J0 FSP -685

DISTANCE 515.ZB|
Z_.747 GAL J.J9 ATL 86.00 HCA 253,60 SNA I22.|9 (CC .Z06?9 INC 3.400! V! 30.240

36.159 GAP J0.19 AZP 90._$ TAL |75.43 TAP 69.03 RCA 96.92 APO 147.45 v2 34.79e

78.77 TAP 1_,I_ ITS 35_.23 7A[ 129.60 ETE l_°|4 lAC 77.20 ETC J65.13 CLP-|6g. J5

0LA 21.17 RAL 349.23 RAO 656?,6 VEL 11.707 PTH 2.O6 VHP 6.726 OPA -10.23 RAP 344.89 ECC J.2579

L-I TINE IN| LAT IN| LONG IN| RT ASC IN| A?NTH IN| TIME PO CST TIN IN| 2 LAT IN| 2 LONG

2885.9J -_8.32 _8.10 2J3.99 89.61 3 12 55 2295.9 -28.06 T9._5
4073.64 -4.03 164.92 207.6_ 6|.93 21 37 J5 3473.6 -7.75 J58.ZZ

25?7.3? -29.8_ 65.39 213.98 9J.45 4 43 _7 1977.4 -29.34 56.62

38_1.4_ -2.68 148.28 Z06.91 60.22 22 4O 38 3257.4 -6,62 J41.72

2_69.J9 -33.?J 4I._9 213.68 96.04 6 J_ 49 J669.2 -32.5J 52.66

3738.35 .59 |37.2| 204.86 35.82 23 16 39 3138.4 -3.89 J3J.OJ

M_O-COUR$E EXECUTION ACCURACY _R_IT DETERMINATION ACCURACY
$GT 54_7.9 $GR 390.0 $63 203.7 ST 3OGJ,J SR 303.2 $$ 826.4

RRT -.054J RR_ -.0747 RTF ,9284 CRT .9626 CRS -,9099 CST -,9874

$_ 54_J.9 RZ3 .0_43 RJ_ -.9284 L$A 318J._ NSA J50,6 SsA 20,2

$¢1 _4_?.9 $GZ 389.4 "THA 179.78 ELI 30?5,0 (L2 6J.S ALF _.4_

L_UNCH OAT[ 0(C 9 1965

HELZOC[NTRIC CONIC

RL 147.33 LAL .00

RP |O6.$9 LAP -3.31

RC JTO.040 GL 23.00

PLANETOC(NTRIC CONIC

C3 16.399 VHL 4.050

LNCH A_TH LNCH TIN[

90.00 Z 26 36

90.00 20 50 ?

100.00 _ 5 20
100.00 2_ 56 5

lJ0,00 5 45 39
I]O.OO 22 32 15

FLIGHT TIN( 176.00 JUN 5 1966

0ISTAMC( 520.953

LOL 76.7! VL 26.704 GAL !.66 A_L 8_.60 HCA 25_.76 SNA 121.92 (CC .2J03! vJ 30,240

LOP 333,45 VP 36.73Z GAP J0.49 A_P 90.?8 TAL i1_.13 TAP 10.50 RCA 96.26 v2 34.603

GP -.|0 ZAL ?5.65 _AP J69.03 (TS 359.55 7A( ]29.5_ (TE 180.J4 _AC 19.4l CLP-IT_.0$

OLA 2|.84 RAL 352.51RAO 656T.7 VEL 11.136 PTM 2.07 VMP 6,90T OPA -9.55 RAP 347.04 [CC J.Z699

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTM |NJ TIN[ PO CST TIN JNJ Z LAT ]NJ Z LONG

Z_2_,91 -2_.2_ 91.10 21_.12 _.16 3 |? 25 2326.9 "26,22 62.44

4053.21 -4.68 163.78 21J.63 62.04 2J 51 40 3453.2 -S.39 25T.O6

2615.04 -29._9 68.19 _1_.15 #9.9S 4 46 55 20Z5.0 -29.56 59.40

3940,33 -5.26 147.34 2|0.84 60.27 23 0 5 3240.5 -?,19 laO.7G

2301.20 -33.9l 44.16 217.96 94.58 6 24 0 1701.2 -52.9! 35.01

3726.93 ,16 136,62 206.?1 55.82 23 34 22 3126,9 -4.35 J$O.4J

ARRIVAL DATE

INC 3.3999

AP0 J*T.ST

[TC J65.39

0IrFERENTIAL CORRECTIONS NI0-COUR$( EXECUTION ACCURACY ORBIT 0[TERMINATION ACCURACY

TOE 2.1631 TRA .92J| TC3-5.3222 6AU J,|6?9 $GT 548_.Z $GR 396.0 $63 196.? ST 3120.9 $R 3|6.3 S$ BZO,g

ROE .2209 RNA -,1051RC3 .2259 FAU .03100 RRT -.022J RRF -.0429 RTF .9295 CRT .gs?I CR$ -.9037 CST -.96_4
FOE ,9319 FRA ,6528 FC3-1.6364 6SP 17616 SG6 5_00,_ R_3 .0223 213 o.929_ LSA 3236.9 NSa lSl.T $SA Z9.9

gO[ Z.1949 BRA ,927J EC3 5.3270 FSP -66_ $GJ 5466,2 $G_ 395,9 THA 179.91 EL| 3135.6 ELI 9|.2 ALF _.S4

LAUMCH OAT[ 0CC 9 1965 FLIGHT TIM( |_0.00 ARRIVAL OAT( JUN 7 1986

HELIOCENTRIC CONIC DISTANCE 3Z6.559

RL J_.33 LAL .00 LOt. ?_.71 VL 26._60 GAL 2,16 AZL _6._ HCA 259,93 _IA I21.67 (CC .2|4J4 INC 3.3979 Vl 30.240

RP 108.87 LAP -3.35 LOP 336._2 VP 3_.705 GAP |0.6| A?P _0._9 TAL |?2.04 TAP ?J.�T RCA 95.61 APO 147.?Z VZ 34.60_

RC J?2.14P GL 22,34 GP -.|0 ZAL 72.95 ZAP 189.89 (T$ 359.46 ZA_ |29.51 ETE 1_0.]4 ZAC 61.64 (TC 165.62 CLP-169,89

PLANETO_ENTRZ( CONIC

C3 17.260 VHL 4.155 DLA 22.46 RAL 3_5,39 RA0 6_61.? VEL 11.?75 PTH 2.06 VHP 7,097 OPA -8.45 RAP 349,15

LNCH AZMTH LNCH TIME L-I TIN( INJ LAT INJ LONG INJ RT A$C IMJ AZNTH INJ TIME PO CST TIM INJ Z LAT
90.00 2 3_ A? 2967.BJ -26.14 94.09 _Z_.3_ 66._7 3 ZZ 14 2367.6 -26.30

90.00 _l 10 31 4035.65 -_,24 16_.80 21_,69 _Z.J3 22 IT 47 3435.6 -6.93

J00.00 4 10 33 2652.53 -29.96 ?0.98 222.40 66.Sl 4 5A 46 2052,5 -29.75

JO0.O0 22 ]3 26 3826.36 -3.73 146._? 2|4.66 60,32 23 19 12 3226.4 -1.$5

lIO.O0 5 52 40 2333.09 -_4.O6 46.64 2_Z.33 93.I2 6 3| 33 J733.| -_3.25

110.OO _Z 49 49 31IJ,51 -.16 136.16 212,_4 55._2 23 5J d? 3118,6 -4.63

OIFF£R(NTIAL CORRECTIONS NIO-COUR$[ [X(CUTION ACCURACY

TOE 2.2694 TRA 1.J345-r_3-5,0939 6AU 1.1764 SGT 5529.6 $¢R 40|.3 563 |90.2

ROE .2360 RRA -.1080 RC_ .20_5 FAU .02689 RRT .0|04 RRF -.0102 RTF .9306

FOE .9l$3 FRA .696_ FC3-1.4469 69P 17727 $68 3544.1R_3 -.0199 213 .9306

80[ 2.26J6 6RA 1.J396 6C3 5.0980 FSP -640 $G| 5_9._ $GZ 401.3 THA .04

(CO 1.2541
IN| Z LONG

_5.a3

159.0_

62.1T

139.96

3T.50

129.97

ORBIT D(TERN]NATION ACCURACY

ST 3J73.2 $R 329.J S$ 8J5.O

CRT .9513 CR$ -.897? CST -.9593

LSA 3269.0 MSA 153.6 SSA J9._

EL| 3J66.6 EL2 IOO.9 ALF _.64

J724



JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL 2. 1965-661

LAUNCH OATE DEC 9 19G5 FL|GHT TIN[ |92.00 ARRIVAL DATE JUN 9 1966

HELIOCENTRIC CON|C DISTANCE 532,154

eL |47.33 LAL .DO LOL TQ.?J ¥L 25.617 GAL Z.67 AZL 86.60 NCA

ep iOS.9S LAP ").37 LOP 339.79 VP 36.679 GAP 11.14 AZP 90.41 TAL

ec 174.239 GL Zl.SZ GP -.10 ZAL 70.08 ZAP 170.74 [TS 359.57 7AE

PLANETOCENTRI( CON|C

C3 18.274 VHL 4.273 DLA 23.01RAL 358.45 RA0 6567.7 VEL 11.919 PTH Z.09 VNP 7.2n DPA -7.53 RAP 351.35 ECC 1.3007

LNCH ATMTH LNCH T]NE L-I TIN[ JNJ LAT INJ LONG INJ RT ASC |NJ AZNTH INJ TINE PO CST TIM IHJ 2 LAT INJ 2 LONG

90.00 Z 37 22 3008.26 -27.94 97.06 2IS.S8 03.21 3 27 31 2409.3 -29.31 99.39

90.00 Zl 30 24 4021.93 -5.68 ISZ.OZ 219.84 62.21 22 }? 26 3421.9 -9.36 15S.27

100.00 4 16 J3 2689.56 -29.76 73.72 226.72 87.01 5 1 3 2089.6 "29.$5 64.92

100,O0 22 34 14 3815.81 -4.08 146.00 218.95 60.36 23 31 50 321S.9 -8.00 139.4O

J10.OO 6 O 3 2364.68 -34.I5 49.11 226.78 9|.67 6 39 28 I764.7 -33.34 39.92

110.00 23 6 33 3713.30 -.36 133.92 216.64 53.82 24 8 47 3113.3 -4.54 129.70

O|FFER[NT|AL CORRECTION9 MID-COURSE EXECUTION ACCURACY (_81T 0(TERMINATION ACCURACY

TO( 2.3509 TffA J.3563 TC3-4.$488 8AU 1.1854 SG7 3569.1 9GR 405.8 SG3 183.7 ST 3206.6 SR 341 .4 S$ $05.7
ROE .2522 RRA -.1097 NC3 .1846 FAU .02695 RAPT .0421RR_" .0213 RTF .932| CRT .9438 CRS -.9921 CST -.9901

FOE .9027 FRA .93?2 FC3-1.2768 6SP 17912 SG8 3583.9 R23 -.0179 RI3 .9320 LSA 3322.1NSA 136.4 SSA 19.0

BOE 2.3644 ERA 1.36OB BC5 4.$523 FSP -621 SG| 5569.1 $62 405.4 THA .|8 (LI 3224.9 EL2 110.4 ALF 5.75

263.09 SNA 121.41 [CC .21830 |NC 3.3966 Vl $0.t40

I70.34 TAP ?3.44 eCA 94.91 JPO 147.92 V2 34.914

129.57 ET( 180.15 ZAC 93.SS (TC 165.94 CLP-|?O.74

LAUNCH DATE DEC 9 1965 FLIGHT TII, q[ 184.00 ARRIVAL DATE JUN 11 1966

HELIOCENTRIC CONIC

RL 147.33 LAL .00

RP lOS.S3 LAP -3.3_

RC 176.3t2 GL 20.87

PLANETOCENTRIC CONIC

C3 19.458 VHL 4.4II
LNCH A/NTH LNCH TIN(

90.00 Z 42 Z?

• 0.00 21 49 35

J00.00 4 _2 ZO
1OO.OO 22 52 22

11d.00 6 7 30

110.OO 23 23 22

DISTANCE 337.715

LOt. 74.71 VL 25.375 GAL 3.21 AZL 86._ HCA 286.26 SNA 12J.16 ECC .22283 INC 3.3955 Vl 30.240

LOP 342.97 VP 35.635 GAP 11.49 AZP 90.22 TAL |68.65 TAP 74.91 RCA 94.16 APO 148.16 VZ 34.$71

GP -,09 ZAL 67.21 ZAP 171.58 ETS 359,67 7AE 129,58 ET( 180.16 7AC 96.14 ETC 166.03 CLP-171.38

DLA 23.50 RAL 1.49 RAO 6567.8 VEL 11.868 PTH 2.1'1 VHP 7.311 DPA -6.60 RAP 353.48
L-I T|NE INJ LAT INJ LONG INJ RT ASC JNJ A"_4TH INJ TIME PO CST TIN INJ 2 LAT

3047,93 -27.68 99.91 230.89 86.79 5 33 13 2447.9 o29.25

4011.82 -6.00 161.45 224.03 62.27 22 56 27 $4J1.8 -9.67

2725.87 -29,80 76.41 23i.J0 85.66 3 7 46 7125.9 -29.89

3809.13 -4,31 145.62 223.10 60.39 23 55 51 3209.1 *8.22

2395.85 -34.18 51.34 231.29 90.23 6 47 45 1795.8 -33.77

3711.92 -.42 135_84 220.68 55.82 24 25 14 3111.9 -4.90

DIFFERENTIAL CORRECTIONS NID-COUR_ EXECUTION ACCURACY

TO( 7.43_9 TRA 1.39_t TC3-4.5817 BAU 1.1929 SGT 5604.$ SGR 409.5 $65 I77.4
ROE .2694 RRA -.1102 RC3 .1638 _AU .02507 RRT .0738 RRf .0535 RTF .9336

FDE .SST4 FRA .9?BJ FC3-J.IJ54 89P 18076 SG8 5619,Z RZ3 -,0158 RJ3 ,9_16
BDE Z.4467 BRA 1.5960 BC3 4.58_6 FSP -603 SGI 5604.4 $G2 408.4 ?HA .51

ECC 1.3202
INJ _ LONG

_1.29

J54.69

67.62

139.02

42.32

129.62

ONBIT DETERMINATION ACCURACY

ST 3_3E.6 SR 355.1 SS 795.3

CRT .9402 CRS -.8868 CST -.9908

LSAJ34_,_ N$A 139,7 SSA |S.4

ELI 3249.6 EL2 119.6 ALF 5.97

LAUNCH 0ATE OEC 9 1965 FLIGHT TIME I56.00 ARRIVAL DATE JUN 13 1966

HEL|OCENTRIC CONIC OZ$TANCE 343.239

RL 147.33 LAL .00 LOL 76.71 VL 24.532 GAL 3.78 A2L 96,61 HCA 259.43 $NA 120.91 (CC .22771 ZNC 3.3944 Vl 30.240

RP 109.91 LAP -3.39 LOP 346.14 VP 36.631 GAP lI.S? AFP 90.03 TAL 166.96 TAP 75.59 RCA 93.3? APO 140.43 VZ 34.820

RC 178.366 GL 20.09 GP -.09 7AL 64.31 ZAP 172,42 ET$ 359._6 7A( 129.39 ETE 180.11 ZAC 88.40 [TC 166.20 CLP-ITZ.42

PLAN[TOCENTR[C CONIC

C3 20,939 VHL 4.565 DLA 23.91 HAL 4.49 RA0 63|7.8 VEL 11.926 PTH 2.12 VNP 1.735 OPA -5.66 RAP 355.62 ECC 1.3429

LNCH ATMTH LNCH TIME L-I TIME INJ LAT JNJ LONG JNJ RT ASC |NJ ATNTH _NJ TIME PO C$T TIN JNJ Z LA T INJ t LONG

90.00 Z 4B 3 3066.55 -27.37 102.69 255.24 82.43 3 39 30 2496.5 -26.13 94.10

90.00 22 7 53 4005.86 -6.19 191.1I 228.26 62.31 23 14 39 3405.9 -9.85 154.34

tOO.DO 4 ZS 57 Z761.23 -29.39 79.02 235.51 04.30 5 14 58 2161.2 -29.87 70.25

I00.00 23 9 41 3906.41 -4.40 145.47 227.28 60.40 24 13 7 3206.4 -9.31 138.97

J10.OO 6 25 57 2426.45 o34.17 53.93 _35.85 88.81 6 36 24 IS26.3 -33.93 44.69
110.00 Z3 39 10 3713.95 -.34 135.94 224.75 55.82 24 41 4 31)3.9 -4.82 129.72

DIFFERENTIAL CC_RECTIONS MIO-COURSI[ EXECUTION ACCURACY ORBIT DE TCRNINATION ACCURACY

TOE _5117 TXA 1.8414 TC3*4.3D09 BAU 1.1988 SGT 5634.5 SGR 412.5 SG3 17|.4 ST 3244.6 SR 364.1 SS 794.2

ROE .2879 RRA -.1094 RC3 .1433 FAU .02326 RRT ,I056 RRF .0858 RTF .9335 CRT .9348 CRS -.SSIS CST -.99|5

FOE .$726 FRA 1.0198 rC3 -.9663 BSP 18228 SGB 5649.7 R25 -.O156 R13 .9353 LSA 3353.B NSA 163.4 SSA 17.8

ODE Z.5281 ERA 1.8447 BC3 4.3033 FSP -584 SGI 5634.8 SG2 410.2 THA .45 ELI 5262.3 EL2 128.6 ALF 6.00

LAUNCH DATE DEC 9 1965 FLIGHT TIM( 188.00 ARR|VAk DATE JUN 15 196G

HELIOCENTRIC CONIC

RL 147.33 LAL .00

RP 108.7_ LAP -3.39

RC 180.400 GL 19.27

PLAN[TO_(NTRIC CONIC

C3 Z_.438 VHL 4.?3?

LNCH NINTH _NCH T|N(
90.00 Z 54 I4

90.00 22 25 11

1OO,OO 4 36 4

100.00 23 26 2
110.00 6 24 25

110.00 23 54 10

DISTANCE 548.?J9
LOL 76.71 VL 26.491 GAL 4.38 ATk 86,6I HCA

LOP 34_.3_ VP _6._0_ GAP |Z._6 A_P 8_.85 TAL

GP -.09 ZAL 61.82 7AP 173.25 ETS 359,84 7A(

272.60 JkeA 120.67 ECC .23314 INC 3.3933 Vl 30.240

165._? TAP ??.87 RCA _2.54 APO 148.80 V2 34.$36
129.60 ETE 180.19 2AC 90.67 EYC 166.35 CLP-IT3.25

OLA _4.26 RAL 7.43 RA0 _567.9 vE[ 11.992 PTH 2.14 VHP 7.976 OPA -4.71

L-I TIN( INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIN( PO CST TIM
3123.75 "Z?.01 103._5 259.6| 81.14 _ 46 18 2323.8

4004.35 -6.24 161.03 232.50 62._2 23 31 55 3404,3

2795,44 -29,14 81,5_ 239,95 83,0J 5 22 39 _195,4

3807,90 -4.33 145.56 231.47 60.40 24 29 30 3207.9

2456.42 -_4.10 56.27 240043 87.43 7 5 22 1556.4

3719.68 -.12 136.24 228.84 55.82 24 56 9 3119.7
DIFFERENTIAL C_RRECTIONS

TOE Z.3936 TRA 7.1086 ?C3-4,00_8 8AU I.ZO|3

ROE .3072 RRA -.1070 RC3 .1237 FAU .O2J43

FD( .8599 FRA 1.0613 FC_ -.8267 B$P 19_88
ODE Z.SII7 SRA _.|JJ3 BC3 4.0048 F$P "562

RAP 337.?7 ECC 1.3693

INJ 2 LAT INJ 2 LONG
-27.95 96.gl

-9.B9 154.26

-Z�.BO 72.79
-8.26 136.95

-34.09 47.02

-4.60 ! 30 .O3

OR_IT DETERNINATION ACCURACY
ST 3249.5 SR 374.1 _S 7?3.8

CRT .9294 CRS -,9?72 CST -.9922

LSA 355?.0 MSA 167.4 59A J7.2

£11 3268.0 EL2 137,3 ALr 6.12

NIO-CCURSE EYA_CUT|ON ACCURACY

9GT 5_1.2 sr,J_ 4J4.7 SG3 1_5.7

RRT .1380 RR_ .1192 RTF .9369

SGB 56?6.4 R23 -.0109 RJ3 .9369
5GI 5661.3 SGZ 410.? THA .38

17Z3



JPL TM 33-99 EARTH--VENUS TRAJECTORIES 4VOL 2, 1965-663

LAUNCH OAT[ DE( 9 1965 FLIGNT TIME |90.00 ARRIVAL OATE JUN 17 1966

HELIOCENTRIC C_NIC

RL 147.33 LAL .DO

RP 100.76 LAP °3.37

RC I BZ.AI4 GL 18.44

PLANETOCENTRIC CONIC

C3 24.2_0 VML 4.9_9

LNCH ATNTN LNCH TIHE

90.00 3 | 2

90.00 21 41 10

lO0.O0 4 43 41

100.00 83 41

110.00 6 33 17

110.00 0 12 14

D|3TANCE 554.151

LOL 76.71 VL 26.450 GAL 5.00 ATL 86.51NCA Z75.77 $MA 120.43 E(C .23901

LOP 357.49 VP 35.587 GAP 17.60 AZP 89.5t TAL /63.60 TAP 79.37 RCA 91.65

5P -.08 ZAL 59.Zl 2AP 174,07 [T$ 359.90 74[ 119.&1ETE 100.11 74( 91.94

DLA 24.54 RAL 10.31 RAD 6568.0 VEL 12.068 PTN Z.16 VHP 8.131 DPA -3.75

L-I TIME IN| LAT IN| LON5 IN| RT ASC IN| AZNTH TNJ TIME PO CST TIN

3159.19 -26.61 lOT.8? Z43.99 79.94 3 53 Al 1559.3

4007.53 -6.14 161.21 235.74 62.30 23 48 6 3407.5

182d.32 -18.84 83.93 244,39 81.78 5 30 50 Z21#.3

3815.73 -4.15 I45.88 235.65 60.37 24 44 54 31J3.7

2485.69 -33.99 58.55 245.03 86.09 7 14 38 1885.7

3729.14 .14 138.73 Z32.91 55.92 J 14 14 3ZZ9.1

INC 3,3911 Vl 3D.ZAD

APO 149.11 VZ 34.845

ETC 166.47 CLP-174.07

DIFFERENTIAL CC3_RECTZOe48

TOE Z.6708 TRA 2.3877 TC3-3.7057 BAU 1.2039

ROE .3276 RRA -,I03! RC3 .|05Z FAU .01976

FOE .B458 FRA 1.1024 F(3 -.7041 68P |8422

BOE _.6908 BRA 2.3699 8C3 3.7072 FSP -545

MID-COURSE EXECUTION ACCURACY

8GT 5662.6 8GR 416.2 853 160.1

RRT ,1696 RRF ,1515 RTF .9590

8GO 5696.0 R23 -.0089 RI3 .9380

861 5663.2 552 410.1 THA .72

RAP 559.9Z [CC 1.389B

IN| Z kAT IN| 2 LONG

-17.T3 99.39

-9.80 154.44

-29.68 75.13

-8.07 139.28

-34.15 49.3|

-4.Z4 130.51

OR61T _ETERM|NATION ACCURAC Y

ST 3238.9 SR 382.9 SS 761.4

CRT .9240 CR5 -°8727 CST ".99Z8

LSA 3344,7 MSA JTl.G 5SA 16.6

ELl 3158.2 ELI 145.6 ALF 6.25

LAUNCH DATE DEC 9 1965 FLIP, IT TIME 192.00 ARRIVAL OAT[ JUN 19 1866

HELIOCENTRIC CONIC

RL 147.33 LAL .00

RP 108.73 LAP °3.3_

RC 184.407 GL IT,gO

PLAN(TO(ENTRIC CONIC

(3 16.433 VHL 5.I4J

LNCH AZNTN LNCH 7IN(

90.00 3 8 28

90.00 22 56 10

1OO.O6 4 5I 49

100.00 13 55 31

liD.DO 8 42 13

110,OO O Z_ 18

DISTANCE 559°527

LOt, 76.7| VL 26.409 GAL 5.67 ATL 86.6| HCA 278.94 5MA IZ0.20 ECC .24541 INC 3.3910 VI 30.140

LOP 355.67 vP 36.566 GAP /3.I3 AZP 69.47 TAL 181.94 TAP _.86 RCA 90.70 APO 149.69 vz 34.854

GP -.O8 7AL 56.66 ZAP 174.69 £T8 359.93 7AE 1Z9.62 ETE |60.23 ZAC 95.21 ETC 166.57 CLP-174.89

OLA Z4.76 RAL 13.10 RAD 6568.1 VEL |2.I56 PTH Z.18 VNP 8.505 0PA -2.78 RAP 2.06 ECC !.4350

L-X TIM( IN| LAT IN| LONG IN| RT A$C IN| ATMTH IN| TIME PO C$T TIM IN| Z LAT IN| _ LONG

3192.88 -18.18 110.25 146.37 78.82 4 I 41 2593.C -Z7.46 IOl.SE

401_.57 -5.68 16|.66 240.95 62.25 ZA 3 5 3415.6 -9.55 154.90

1859.79 -Z8.51 86.11 148.84 60.61 5 39 28 Z259.6 -29.51 77.55

3613.97 -3.8I |46.44 239.81 60.33 14 59 15 3114.0 -7.73 139.85

2514.13 -33.63 60.76 74_,64 64.79 7 Z4 10 1914.2 -34,18 51.54

3742,30 .75 137,42 236.97 55,81 ] 27 51 3142,3 -3,74 131.21

ORBIT OETERNINATION ACCURACY

ST 3216,9 SR 3_0.5 S5 749.0

CRT ,9J67 CRS -.8684 CST -.9934

LSA 3323.2 NSA 175.6 SS4 J5.9

ELl 3238.8 EL2 153,3 ALF 6.37

DIFFERENTIAL COI'R[CTJONS

TOE Z.7473 TRA Z.8631 TC3-3.4066 6AU 1.1041

ROE .3488 RRA -.0976 RC3 .0660 FAU .01614

FOE .8315 FRA 1.1441 rc3 -,5943 6SP 16545

6DE Z.7694 8RA Z.6650 BC3 3.4077 FSP -529

NI0-COURS_ EXECUTION ACCURACY

SGT 5699.6 SGR 4J6.6 $63 J54.7

RRT .ZOJ7 RRF .164! RTF .9412

858 57J5.0 R23 -.0069 R13 .9411

SG| 5700.4 8GZ 406.Z THA .85

LAUNCH DATE DEC 9 1865 FL|GNT TIME 194.00 ARRIVAL DATE JUM Z1 1966

HEL]OCENTRIC CONIC

RL 147.33 L4L .00 LOL 76.71 VL

RP - 108.70 LAP -3.31 LOP 558,85 VP

RC 186.379 GL 16.75 GP -.08 7AL

PLANETOCENTRIC CONIC

C3 Z_.909 VNL 5.5?7

LNCH ATNTH LNCN TIME L-| TIME IN| LAT

90.00 3 16 33 3224.61 -25.?_

gO.O0 E3 8 40 4028.51 -5.47

100.00 5 0 25 2889.77 -28.16

100.00 0 IZ 16 3836,58 -3.31

110,00 6 51 33 2542.03 -33.64

110.00 0 31 4? 3759.07 J.39

DIFFERENTIAL C(_RECTION8

TOE 2.8238 TRA 2.9974 TC3-3,1083 6AU 1,1017

ROE .3711 RRA -.09OE RC3 .0724 FAU .01857

FOE .8102 FRA 1.1672 FC3 -.4963 BSP 19643

d0E Z.6461 BRA 2,9988 6C3 3.1092 rsP -513

DISTANCE 564.838

26.369 GAL 6.37 ATL 86.61NCA 262,J2 SMA 119.97 [CO .15141 INC 3.5896 Vl 30.140

36.543 GaP 13.61ATP 89.29 TAk 160.29 TAP _2.41RCA 69.69 APO 150.25 VZ 34.663

54.25 TAP 175.12 ETS 558.9| 7AE 129.63 ETE |60.25 7AC 97.50 ETC 166.64 CLe-175°?Z

0LA 24.91RAL 15.81 840 6569.2 VEL 12.259 PTN 2.21VHP 9.80l DPA -1.81 RAP 4.21 [CC 1.4158

|NJ LONG INJ RT A$C INJ AZNTH ]NJ T_N( PO CST TIN INJ Z LAT INJ Z L(_

112.46 252.14 77.7_ 4 10 16 2624.6 -27.17 104,09

162.39 24_.17 62.17 24 16 49 34Z8.5 -_.15 155.64

88.37 253.28 79.53 5 46 54 2289.8 -29.32 79.76

147.75 243.93 60.27 I 16 25 3238.6 -7.75 140.67

62.9I 254.23 63.53 7 33 55 1941.0 -34.11 53.71

136._I0 241.00 55._4 | 40 2_ 3159.1 -3.10 132.09

N_0-COUR_( EXECUTION ACCURACY (_Q61T DETERMINATION ACCURACY

SGT 5712.4 SGR 416,8 SG3 149.5 ST 3190.8 SR 396,8 S$ 736.9

RRT .2336 RRF .2137 RTF .9435 CRT .9133 CRS o.8642 CST -.9840

SGB 3727.5 R23 -.O051 RI3 .9435 LSA 3283.8 MSA 180.0 $SA 13,3

$GJ 57|3.Z SG2 405.| THA .98 (LJ 32|J.3 EL2 160,6 ALF 6.50

LAUNCH OAT_ 0(C g 1965 FLI_#IT TIN_ 196.00 ARRIVAL DATE JUN 23 |966

HELIOCENTRIC CONIC

RL 147.53 LAL .00 LQ. 76.71 VL

RP |08.61 LAP -3.Z7 LOP 2.03 VP

• C 168.330 GL 15.90 5P -.06 7AL

PLANETO_ENTRZC CONIC

C3 31.773 VHL 5.6_7

LNCH ATNTH LNCH TZld_

90.60 3 25 15

90.00 23 21 48

100.00 5 9 27

100.00 0 14 13

110.O0 7 1 J

110.00 0 49 6

DIFFERENTIAL C(:_RECTION$

TOE _.g036 TRA 3.334_ TC3-Z.8II4 6AU 1.1_45

ROE ,3941 RRA -.0609 RC3 .0365 FAU ,0|499

FOE .8103 FRA 1.2331 FC3 °.4065 BSP 16647

_OE _,8302 6RA 3.3352 BC_ 2.6|t0 FSP -4_4

O|STANC[ 570.075

26.319 GAL 7.12 AZL 86.61 HCA 165.29 SMA 119.74 ECC .16007 INC 3.3887 Vl 30.240

35.527 GAP 14.13 AZP 6g,II TAL 156.67 TAP 63._6 RCA 88.60 APO 150.88 VZ 34.873

51.90 ZAP J76.54 (TS 359.62 7AE lZ9.63 ET( 180.27 ZAC 99.77 ETC 166.88 CLP-176.55

DLA ZS.0I RAL 16.42 RA0 65_1_.3 V(L 12.375 PTH 2.13 VHP 9.118 0PA -.63 RAP 6.34 ECC 1,5229

L-I TIM( _NJ LAT _NJ LONG JNJ RT A$C ZNJ AZMTH IN| TIN| PO C$T TIN IN| 2 LAT IN| Z LONG

3Z54._0 -_5.31 |14.51 257._0 76.65 4 16 Z9 Z654.Z -26.87 106.20

4046,33 -4.gO |63.38 246.24 6_.06 14 29 14 3446.3 -8.60 156.66

_16,28 -_?,79 90.41 257.?0 78.52 5 56 5 2316.3 -29.09 81.85

31t57.47 -2,$e |46._9 246.01 _0,22 I Z6 3J 3Z57.5 -6.6Z 14J.EZ

2589,16 -_J.41 _.00 2_o_1 _Z,3| 7 43 50 I069,2 -34,1J 55,83

3779.33 2.16 |39.3_ 144.99 55.68 1 52 7 3|78,3 -2,33 J33.15

NI0-COUR$_ EXECUTION ACCURACY OR6JT OETERM_NATION ACCURACY

$_T 577_.1 6GR 41_.0 SG3 144.7 ST 3158.9 8R 401.5 $$ 726.6

RRT ._6_ RRF .7500 RTF .9460 CRT .9079 CR$ -._603 C$T -.9945

$G6 5737.Z R_3 -.0034 RI3 .9460 L$A 3260.9 N$A 183.9 S$A 14._

SGI _723.2 862 400.9 THA J.J2 (LJ 3J79.9 (LZ J67.2 ALF 6.60
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES ¢ VOL 2, 1965-66

LJUNCH 0ATE DEC 9 1965

HELIOCENTRIC CONIC

RL 147.33 LAL .00

RP ]09.63 LAP -3.Z1

RC 190.259 GL 15.05

PL.JNETOCENTR|C CONIC

C3 35.090 VHL 5.924

LNCH AZMTH LNCH TIME
90.00 3 34 31

90.00 23 32 3]

100.00 5 19 51

100.00 0 34 49

110,00 7 lO 37

110.00 0 59 31

LOL 76.71 VL

LOP 5.22 VP

GP -.09 7AL

DLA 25.05 RAL

L-; TIN( INJ LAT

3181.71 -24.87

4068.87 -4.|8

1945.34 -27.4J
3880.48 -1.90

1595.66 -33,15

3801.91 3.06

O|FFERENTIAL CC_RECTIONS
TOE Z.9800 TRA 3.6878 TC3-Z.5284 BAU 1.1863

ROE .4177 RRA -.0695 NC3 .0451 FAU .01354

FOE .7999 FRA 1.2790 FC3 -.3340 BSP 18745

Bo( 3.0091BRA 3.6885 BE3 Z.5188 FSP -479

LAUNCH DATE DEC 9 |965

HELIOCENTRIC ((_IC

RL 147.33 LAL .00

RP 108.60 LAP -3.15

RC 191.167 GL 14,ZZ

PLAN(TOCENTRIC CONIC
C3 38.937 VHL 8.240

LNCH AZMTH LNCH TiN(

90.00 3 44 J8

9(3.00 13 4| 51

100.00 5 28 35

100.O0 0 44 11
IJO.O0 7 ZO 18

]10,00 1 _ 58

rLIGNT TIN( I98.00

0ISTANC( 575.213

26.290 GAL 7.91 AFL 86.11NCA 288.47 SNA J19.52 EL( .Z$948

36.509 GAP 14.69 AZP 88.93 TAL 157.07 TAP 85.54 lEA 87.43

49.66 ZAP 177.38 ET5 359.57 7A( 119.61 [T( 180.30 ZAC I01.04

20.92 RAO 65(_!.4 VEL JZ.50B PTM 2.26 VHP 9.662 0PA .|4
INJ LONG JNJ RT A$C JNJ AZMTH INJ TIME PO CST TIN

116.41 26j,43 76,00 4 29 13 2661.7

164.66 Z53.18 61.97 24 40 20 3468.9

92.33 262.10 77.59 6 7 57 2345.3
149.55 252.01 60.16 | 39 28 3280.5

67.02 263.35 BJ.|4 T 53 53 1995.7

140.59 248.93 55.94 Z 2 54 3102.9

MI0-COURSE EXECUTION ACCURACY

SGT 5725.7 S_t' 4J4.5 9G3 159.8

RRT .1985 RRF .2816 RTF .9487

SGB 5740.7 RZ3 -.0021RI3 .9497

SGl 5727,1 SGZ 395.5 THA 1.24

FLIGHT TIM_ ZO0.O0

ARRIVAL 04TE JUN 15 19Ei

[NC 3,3975 Vl 30.140

4PO 151.61 v2 54.684

ETC 166.?1 CLP-177.38

RAP 8.49 (CC 1.$TT5

INJ Z LAT INJ 2 LONG

-26.55 108.J5
-7.90 157.95

-29.84 85.82

-5.65 143.00

-54.02 57.89

-I.43 154.38

C_BIT DETERMINATION ACCURACY

ST 3116.3 SR 404.7 $S 715.7

LifT .9023 CRS -.6365 CST -,9951

LSA 3ZlT.5 MSA 1B7.5 8SA 14.1

ELI 3137.? ELI 175.1 ALF 6.71

ARRIVAL 0ATE JUN 27 1966

0I$TANC( 580.269

LOL 76.7| VL 26.151 GAL 8.76 AZL 86.61HCA 291.65 SNA 119.30 ECC .27771

LOP 8.40 UP 36.492 GAP J5.30 AZP 88.75 TAL 153.30 TAP 87.15 RCA BG.JT

GP -.07 ZAL 47,31 ZAP J78,23 ET$ 359,94 ZAE 129.60 ETE 180.32 ZAC 104.30

0LA 23.04 RAL 23.32 MAD 65M.5 VEL 1Z.661 PTM 2.30 VHP 9.833 OPA 1.10
L-J TIN( INJ LAT INJ LOtG INJ RT ASC INJ AZMTH |NJ TIM( PO CST TiM

3307,26 -24.43 118.16 265.74 73.23 4 39 23 2707.3

4093.89 -3.32 166,|7 157.25 61.86 24 50 8 3495.9

2971.02 -27,02 94.14 Z88.46 76.70 6 18 T 2371.0

3907.37 ".99 151.05 Z55.86 ¢>0.12 | 49 19 3307.4

262|.52 -32.86 68.98 267.84 80.01 8 4 0 2021.5

3829.64 4.08 141.98 152.80 56.03 2 12 48 3229.8

OIFFERENTIAL CORRECTION9
TOE 3.0585 TRA 4.0648 TC3-2.1349 BAU 1,1739

R0E .4420 RRA -.038J RE3 .0356 FAU .01211

FOE .?gIz FRA J.3174 FC3 -.2694 89P 18805

BDE 3.0902 9RA 4.0832 BE3 Z.25F2 FSP -464

INC 3.3862 VJ 30.240

APO 152.43 V2 34.695

ETC 166.70 CLP-178.23

RAP JO.60 ECC J,6409

INJ Z LAT INJ 2 LONG

-26.23 109.93

-?.05 159.48

-28.56 85.68
-4.95 144.49

-33.89 59.90

-.41 135.77

ORBIT DETERMINATION ACCURACv

ST 3069.4 SR 406.2 S5 706.3

CRT .8971 CRS -.8529 CST -.9956

LSA 3169.9 NSA 190.6 SSA 13.6

ELI 3091.0 ELI 178.Z ALr 6.79

MI0-C_JRSE EXECUT;ON ACCURACY
SGT 3725.0 SGR 411.2 963 135.3

RRT .3308 RRF .3153 RTF .9316

8G8 5739.8 RE3 -.0009 213 .95|6
$GJ 5726.6 $GZ 388.9 THA 1.37

LAUNCH 0ATE DEC 9 1965

HELIOCENTRIC CONIC

RL 147.33 LAL .OO

RP 108.57 LAP -3.07

RC 194.054 GL 13.39

PLANETOCENTRI¢ CONIC

C3 43,411 VHL 6.589

LNCH ATNTN LNCH TIME

90.00 3 54 30

90.00 Z3 49 53

100.00 5 38 34

100.00 0 52 25

110.00 ? 30 0
110.00 1 17 29

FLIGHT TIN( 201.00 ARRIV4L 0ATE JUN Z9 1966

DISTANCE 595.|92

LOL 76.71 VL 16.214 GAL 9.67 ATL 86.62 HC& 294.84 SMA 119,0g ECC .16790 INC 3.3849 Vl 30.240

LOP 11.59 vP 36.476 GAP 15.97 AFP 86.38 TAL 153.97 TAP 88.80 RCA 84.80 APO 153.37 V2 34.906

GP -.07 ZAL 43.46 ZAP 179.09 ET$ 356.97 7A( 129.56 ETE 180.33 7AC 106.54 (TC 166,66 ¢LP-179.09

OLA 24.98 RAL 25.60 RAO 6568.6 VEL 12.637 PTH 2.34 VHP I0._42 OPA Z.06 RAP 12.71 (CC 1.7144

k-I TIME INJ LAT _NJ LONG INJ RT ASC INJ ATMTM INJ TIME PO CST TIN INJ 2 LAT |NJ _ LONG

3330.98 -Z4.01 1i9.77 270.00 74.52 4 50 1 Z731.0 -25.9J 111.61

4127.08 -2.31 167.91 261.14 61.77 24 58 40 3527.1 -6.07 161.25

2995.43 -26.63 95.85 270.77 73.89 5 18 30 2395.4 -28.30 8?.49

3937.86 .05 132.70 289,82 60.11 1 58 3 3337.9 -3.93 IA6.17

2646.80 -32.55 70.89 271.29 78.93 8 14 7 2046,8 -33.73 61.93

3859.26 5.20 143,54 256.62 36.17 2 21 48 3239.3 ,72 137.31
ORBIT OETERMINATION ACCURACv

ST 3018.9 SR 406.1 S$ 699.2

CRT ,B918 CRS -.6493 CST -.9961

OIFFERENTIAL CORRECTIONS MIO-COURSE EXECUTION ACCURACY

TOE 3,]398 TRA 4.4674 TC3-1.9934 BAU 1.1570 SGT 5720.3 SGR 409.2 SG3 130.9

ROE .4669 RRA -.0403 RE3 .0267 FAU .010?2 RRT .3631RRF .348| RTF .9_46

FOE .7942 FRA 1.3787 FC3 -.2139 8SP 19860 SGB 5734.9 RE3 -.0001 R13 .9546

B0( 3.J743 BRA 4.4675 8C3 1.9936 FSP -449 5G1 372Z.2 SG2 381.2 THA 1.49

FLI_T TIN( 204.00

HELIOCENTRIC CONIC OISTAN¢_ 589.9£9

RL J47.33 LAL .00 LOL 76.71 VL 26.177 GAL 10.65 AZL 86.62 MCA 296.02 SMA 118.88 ECC .29915

RP J08.53 LAP -2.99 LOP JA.7T VP 38,400 GAP 16.70 AZP 88.41 TAL 152.49 TAP 90.51 RCA 83.31

RC 195.9J9 GL 1Z.57 GP -.07 7AL 43.55 7AP 179.92 ET$ 193.4| ZAE 129.30 ETE 180.38 ZAC 108.77

PLANETOCENTRIC CONIC

C3 48.633 VHL 6.974 OLd 24,87 RAL 27.77 RAO $5(_.8 V[L 13.038 PTM 2.38 VHP 10.888 0PA 3.01

LNCH AZMTM LNCH TIM( L-| TIME |NJ LAT lMJ LONG INJ RT A$C _NJ AZMTM INJ TIME PO CgT TIM
90.00 4 3 0 3353.03 -23.60 JEI,Z6 174.2_ 73.89 5 O 55 2753.0

90.00 0 0 35 4162.03 -1.19 169.88 264.93 61.71 | 9 57 3562.0

100.00 5 48 43 3018.65 -26.23 97.46 175.01 75.12 6 39 2 2418.7

100.00 0 59 33 3971.65 !,19 134.35 263.60 60.|3 2 5 43 3371.6

]10.00 T 39 40 267|.51 -32.ZJ 72.74 276.86 77.88 8 24 12 Z071.5

J10,00 1 23 5 3891.54 6.42 145.14 Z00.36 56,35 Z 29 57 3291.5

OIFFERENT|AL CORRECTION9 NIO-COURS( (XECUTION ACCURACY

TOE 3,2258 TRA 4.8997 TC_-J.7410 BAU 1,1327 SGT 57J1.O SGR 403.8 $G3 126.?

ROE .4910 RRA -.0210 RE3 .0J93 FAU .00931 RRT .3937 RRF .38J3 RTF .9579
FOE .790/ FRA 1.4344 FC3 -.1657 BSP 188210 SG8 _713.4 R23 .0007 R|3 .9579

BOE 3.263| 8RA 4.8998 BE3 1,742| FSP -433 SGI 5713.3 SG2 372.4 THA 1.62

LAUNCH DATE DEC 9 J965

LSA 3119.1NSA 193.1 $SA 13.0

ELI 3040.7 ELI 181.4 ALF 6.86

ARRIVAL OAT( JUL J ]966

INC 3.3635 Vl 30,290

APO ]54.44 V2 34.919

E?C 166.60 CLp-I?9.gT

RAP 14.82 [CC J.8004
|NJ Z LAT INJ 2 LONG

-25.59 113.15

-4,96 163.22

-ZS.0Z 89.11

-2.79 148.03
-33.54 63.76

J,96 139.00

ORBIT 0ETERNINAT|ON ACCURACY

ST 2966.7 SR 404,3 $S 691.7

CRT .8866 CRS -.6466 CST -.9966

LSA 3D67.0 MSA 194.9 $$A J2.5

ELI 2988.4 EL2 185.7 ALF 6.92
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES iVOL 2. 1965-66

LAUNCH OATE OEC 9 J965

HELIOCENTRIC CONIC

RL 142.33 LAL .DO

RP 108.49 LAP -Z,69

RC 19T,261 GL 1J.78

PLANE TO((NTRZC COHZC

C_ _4.?d_ VHL ?,_gg

LNCH A?MTH LN¢M TIME

90.00 4 15 44

90.00 0 6 9

100.00 5 56 56

100.00 ] $ 36

110.00 ? 40 16

110,00 1 31 48

FLIGHT TII_ ZD6.00 ARRIVAL 0ATE JUL 3 1966

0ISTANCE 5gA.ST0

LOL 76,21 VL Z6,140 GAL 11.21 AlL 86.62 NCA 301.11 SXA J1a.68 [CC .31161 IN¢ 3.3610 Vl 30.140

LOP 17.95 VP 36.446 GAP 17.50 ATP 66._5 TAL 151.06 TAP gZ._? JCA 6].TO APO 155.$6 VZ $4.650

GP -.O? ?AL A|.73 7AP 129.13 ETS 186.41 7A[ 119.42 ETE 100.40 7AC 110.91 [TC 166.50 CLP 126.13

DLA 14.?$ RAL 29,81RAD 6569,0 VEL 13.721PYH 2.41 VHP 11.126 0PA 3.95 RAP 16.90 [CC 1.9010

L-I TIN( INJ LAT lNJ LONG INJ RT A$C INJ AINTH INJ TIldE PO CST T|M [NJ 2 LAT [NJ Z LONG

3371.SS -13.71 177,63 178.}7 ?5.31 S 11 S8 Z??3.6 -26.16 114.57

4200.36 .05 I?Z.D0 268.67 61.68 1 16 9 3600.4 -3.T4 165.37

3040.75 °75.84 98._ 729,70 24.41 6 49 3_ 2440.7 -22,22 90.69

4008,40 Z.44 156.52 267,29 60.ZO 2 17 25 3408,4 -I.SA ISO.OS

2695.67 -51.05 YA.53 780.96 76.88 8 34 11 Z095.? -35.33 65.61

3916.14 ?.75 147.08 764.05 56.60 7 37 14 3376.2 3.78 140.61

DIFFERENTIAL CCRR[CTION6 MI0-C(_JR_ EXECUTION ACCURACY C_BIT O[TERMINATION ACCURACY

TOE 3.3166 TRA 5.3638 T(3-J.5088 OAU 1.1044 SGT 5700.1 SGR 401.4 $63 |77.7 ST 7917.6 SR 4_.9 SS 666,0

RD£ .SIT? RRA -.001J RC3 .0152 FAU ,00297 RRT ,4785 RRIr .4147 RTF .9613 (RT .6815 CR$ -.8436 CST -.997!

FOE .7767 FRA 1.4930 F(3 -.J760 BSP 18865 SG8 521A,Z R73 .0009 RI3 .9613 LSA _01_.1 NSA J95.8 55A 11.9

806 3.35?| 8RA 5.3638 BC3 1.5088 FSP -419 $GJ 5707.? $67 367.6 ?HA I.?$ ELI 7934.1 EL7 18T.9 ALF 6.95

LAUNCH DATE DEC 9 1965 rLi_AAT TIME _8,(_ ARRIVAL 0ATE JUL 5 1966

H[LIOCENTRIC CONIC 0ZSTANC[ 598,958
RL 14T,33 LAL ,00 LOt. 76.T1 VL 76.105 GAL 17,86 AlL 86.67 HCA 304.39 SNA 1J9,48 ECC .57545 INC 3.3604 vJ 30.240

ne 108.45 LAP -Z.79 LOP 71.15 VP 39.437 GAP 18.38 AlP 88.09 TAL 149.70 TAP 94.09 RCA ?9.92 APO 152.04 vZ 34.941

RC 199.580 GL 10.99 GP -.07 ZAL 40.07 lap J?8.Z0 [TS 184.08 7AE 179.51ET_ 180.43 IAC 1J3.15 ETC 166.38 CLP 176.2D

PLANETOCENTRI( CONIC
C3 61.946 VHL ?.ill OLd 74.54 RAL 31,73 RA0 6569.7 V(L 13.539 PTH 7.47 VHP 1|.719 0PA 4.87 RAP 18.92 [CC 7.D195

LNCH A_MTH LNCH Tgl4_ L-| T114[ ;NJ LAT ;NJ LONG ;NJ RT ASC INJ ATM?H INJ TIME PO CST TIM INJ 7 LAT |NJ 7 LONG
90.00 4 16 35 3397.68 -27,83 123.91 761.44 77.28 5 7_ 6 7791.T -74.97 115.89

_0.00 0 10 95 47dl,65 1.38 |24,_50 727,71 61.21 1 _1 12 1641.E -7.41 167.68

100.00 6 9 13 30eI.77 -15.4A I00.47 183.30 75.76 ? O IS 74_1.8 -E7.42 92.1S

100.00 i 10 38 AOA?.T9 3.TT I_8.?A 270.89 00,31 7 J8 6 3A47.8 -._1 I_Z,ZI

J10.00 ? 56 43 7119._Z -31,42 76.76 185,16 ?5.97 8 44 7 7119.7 -33.D9 67,41

110.00 | 3? 3_ 3963.11 9.11 149.06 767.61 56.91 7 43 41 3363.1 4.69 142.75

OIFKERENTI_L CORRECTIONS MI0-COUR$£ EXECUTION ACCURACY (_RBIT 0ETERMINATION ACCURACY
TO[ 3,41_J TRA 5,8610 TC3-1.7898 8AU i.0687 SGT 5_87.7 SGR 396,5 SG3 |18.8 ST 7856.0 5R 395.8 SS 685.7

RO[ .543T RRA .071_ RC3 .0094 FAU .0066I RRT .4_06 RRg .4471 RTF .9648 CRT .6766 CR$ -.8414 CST -.9975

rOE .T258 r_A 1.5566 FC3 -.0914 gSP 18928 668 5696.6 R73 .0010 RJ3 ,9646 LSA 7957.2 NSA 195.9 SsA _1._

gO[ 3.4561 BRA 5.8610 8C3 1.7898 FSP *406 SGJ 5685,7 6G7 351,T ?HA 1.85 £L1 2877.1 [LZ |89.1 ALF 6.96

_XUNCN OAT[ DEC 9 1965 FLIGHT TIME 210.00 ARRIVAL 0ATE JUL ? 1966

N£LIOCENTRIC CONIC

Rk 147.33 LAL .00
RP 10_.41 LAP -2.66

RC ZOI.$?6 GL IO.ZZ

PLAN£TOC[NTRIC CONIC

LNCN AFNTH LNCH TIME

90.00 A 3T 76

90.00 0 13 57

100.00 6 19 16

100.00 1 14 40

110.00 6 6 0

JlO.O0 ! 47 36

OISTANCE 603.085

LOL T6.TI VL 76.0?0 GAL 14.12 AZL 86.62 MCA 30?,Sg SNA 116.z9 ECC .34062 INC 3.3?o7 Vl 30.lad

LOP 74.35 VP 36,419 GAP 19.37 AFP 87.94 TAL 146,47 TAP 96.01RCA ??.97 APO 156.61 VZ 34.9_5

GP -.02 ZAL 38.43 lap 127.73 ETS 1_3.39 ZAE 179.16 ErE 100.46 2AC 115.29 ETC 166.72 CLP J??.Z3

OLA 74.31RAL 53.52 RA0 6569.4 VEL 13.850 PTM 7.53 VHP 12,570 0PA S.?? R_P 21.O1ECC Z.1596

L-| T]M[ IMJ LAT INJ LONG |MJ RT ASC INJ ATNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LC_IG

34_0.48 -77.42 125.08 286.47 ?7.79 5 34 19 1610.5 -14.66 112.1|

4785.48 2.79 176.75 775.68 61.81 1 75 73 3685.5 -l.O0 170,1Z

3091.72 -25.06 101.78 78?.30 73.14 7 10 46 746_,7 -77.13 93.59

4089.47 S.l? 161.04 774,57 60.57 2 27 50 _489.5 1.71 154.50

7?47.08 o31.08 77.93 289.75 75,00 B 53 42 2142.1 °37,65 69,14

400t.88 10.54 151.14 ZTI.II 57.79 7 49 18 1401.9 6.15 144.79

DIFFERENTIAL CORRECTIONS N/0-COURSE EXECUTION ACCURACY
TOE 3.5176 TRA 6.3980 TC3-1.08_8 BAU 1.0778 SGT 5_61.3 SGR 390.9 603 115.7

RO[ .5700 RRA .049D RC3 .0067 FAU ,00513 RRT .49_10 RRF .4299 RTF .9883
F0[ .7775 FRA 1.6760 FC3 -.0647 BSP 18888 SGB 56TA.8 R73 .0009 RI5 .9683

B0[ 3.5635 8RA 6.3987 8C3 1.0858 FSP -394 SGI 5664.6 SG7 339,9 THA 1.96

FLIGHT TZN( 711,00 ARRIVAL OATE

HELIOCENTRIC CONIC O|STANC[ 606,891

RL 147.33 LAL .DO LOL 76.7] Vb 76.037 GAL IS.SO AZL 86,62 HCA 510,78 SMA 119.11 [CC .3581} INC 3.3768

RP 108.37 _AP -7.56 LOP _7,54 VP 3_.408 GAP ZO,4I AIP 87.79 TAL |47.74 TAP 98,07 RCA 75.81 APO 160.41
R( 703.147 G_ 9.4T GP -,07 ZAL 36,97 ZAP JT6._l ETS 183,09 lAE I78.96 ETE 180.48 TAC 117.36 ETC 166.03

PLAN_TO(£NTRIC CONIC

C3 80.607 VHL 8.978 0LA 24.05 RA_ 35.1_ RA0 6569.6 VEL |4.711PTH 7.59 VHP |7.9910PA 6,65 RAP 23.07
LNCH AINTM LNCH T|NE L-I TIN[ INJ LAT INJ LONG |NJ RT AS( INJ AZMTH INJ TIME PO CST TIM JHJ 7 LAT

90.00 A 48 IT 3A76.98 -17.1_ 176.17 190.79 71.86 5 45 14 282T.0 -7_.Ao

90.00 0 16 18 4331,46 4.77 179,33 Z79,04 61.98 1 78 79 3731.5 .49

IO0.OO 6 19 31 3100,53 -14,68 I03.05 791.18 ?Z.S? ? ZJ 17 7600.5 °26.83

100,00 1 |7 44 4133.14 6,63 163.46 777,75 $0.79 2 76 37 3533.1 2.68

Jl0,O0 8 I? 5 1764.|5 -30.68 79.51 793.71 74,14 9 3 ? 2164.1 °32,55
110.00 I 46 A_ 40A7,79 17.07 153.33 774.50 57.76 7 54 5 34A2,3 7,67

OIFFER(NT_AL CORRECTZONS M|O-COURS[ EXECUTION ACCURACY

TOE 3,636? TRA 6.9843 TO3 -.8948 BAU ,9647 SGT 5636,4 $GR 384,9 $63 111.?

ROE .5968 RRA ,0789 R¢3 .01043 FAU .00324 RRT .5_56 RRF ._137 RTF .9219

F0E .?833 FRA 1,70_6 FC3 -.0407 BSP 19794 $G_ 5651._ RZ3 .(300? RJ3 .9219

BD[ 3.665A 8RA 6.98d? BC3 .8948 FSP -380 SG| 5647.0 $G7 377,3 THA 2,06

LAUNCH OAT£ DEC 9 196_

ORBIT 0ETERMINATION ACCURACY

ST 7?99.0 SR 3_9,Z SS 695.9
CRT .6270 CR$ -.6394 CST -,9979

LSA 1901.4 MSA 195.0 SSA 10,9

ELI 7619.6 EL7 189.Z ALr 6.95

JUL g 1966

vl 30.ZAD

vZ 34.966

CLP IT6,Zl

ECC 7.3165

[NJ _ LONG

|77.69

94.9J

J56,89

TO.60

146,93

ORBIT 0ETERMINATION ACCURACY

ST 2744.6 SR 38J,Z SS 669.6

CRT .86?9 CR$ -.8_81CST -.9981

LSA 2849.0 MSA 193.0 SSA 10.3

ELI 2764.6 EL7 166.0 ALF 6.9J
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES 4VOL 2. 1965-663

LAUNCH DATE C[C 9 1965 FLISNT TIN( Z14.0D ARRIVAL 0ATE JUL" 11 1956

HELIOCENTRIC ¢ONIC

RL IA?.33 LAL .DO

RP 101.33 LAP -Z.43

nc ZO4.S93 Gb 8.74

PLANE?OC(NTRIC CON|C

C3 91.?5J VNL 9.631

LNCH "AZMTH bNCN TIM[

90.DD 4 58 58
90.00 D I? 38

1DO.DO 6 39 Z?

I00.00 1 19 50
IJO.OO 8 15 50

110.00 1 49 56

DISTANCE IlO.Z07
LOL 76.71 VL 16.004 GAL 17.02 ATL 66.19 HCA 313.97 $NA 117.93 [CC .57?$1 INC 3°3?48 Vl 30.ZaO

LOP 30.74 VP 36.39? GAP 21.71 AZP 87.65 TAb 146,18 TAP 100.15 ICA ?3,41 APO ItZ,43 v2 $4,tRI

GP -.07 ZAL 33.63 TAP 173.|4 ET$ J82.93 7AE J18.70 ETE 1110.51 7A( 119.43 [?C J65.81 CLP 175.J4

OLA 23.73 RAL 36.6? RAD 8369,8 VEL 14.532 PTH Z.55 VHP 13.745 OPA ?.30 RAP 24.98 ECC Z,S_6£

L-Z TIME INJ LA? INJ L(_4G INJ RT AS( [NJ AtNfH |NJ TZN[ PO CS? T|M |NJ Z LATINJ Z LONG

3442.08 -ZJ.80 117.16 294.02 7J.46 3 36 20 2842.1 -14.13 118.26

4379.15 5.79 182.0| 282.26 82.23 I _0 37 3779.3 Z,03 1?3.33

3118.09 -24.32 |04,22 2_4.92 ?Z.06 ? 31 23 2518.1 -Z_.54 96.13

4;78.49 8.13 163.99 280.99 6_.13 2 29 28 35?8.5 4.21 139.39
2783.74 -30,28 81.04 297,0J 7).32 9 I2 J6 2J85.2 °32.26 ?2.38

4084.10 II.SZ 155.$3 277.79 58._0 2 38 0 3494.1 9.23 149.16

OReiT D[TERNiNAT|ON ACCURACY
$? 2687.7 SR 371.8 SS 195.8

CRT ,8643 CR8 -.8372 CSY -,9986

LSA 2?94.6 N$A 190.0 SsA 9.8
(L| 2707.0 EL2 185.7 ALF _,35

DIFFERENTIAL CORRECTIONS

roe 3.?648 ?RA ?.6|73 ?C3 -.7210 gAU .894!

ROE .6239 RXA .1119 RC3 ,0032 F_U .00222

FOE .1914 FRA 1.7884 rC3 -.0207 eSe 18794

BO[ 3.8161 eRA ?.6183 BC3 .7210 F$P -369

NIO-COUR$1[ EXECUTION ACCURACY
$GT 3608.3 $_q 318.3 SG$ IO8.4

RR7 ,3376 R_" °3439 RTF ,9733

SGB 56Z1.3 R23 .0003 RI3 .97_5

SGI 3612.5 SG2 313.8 THA 2.16

LAUNCH DATE DEC 9 1965 FLIGHT TI_ 2Ji,.DD ARRIVAL DATE JUL 13 1966

HELIOCENTRIC CONIC

R_ 147.39 LAL ,00
RP 108.19 LAP -Z,Z9

XC Z06.614 GL 8.03

PLAN[TOC(NTRIC CONIC

C3 107.448 VHL 10.386

LNCH ATNTH LNCH T|N[

90.00 3 9 28

• P.OO O 17 36
IO0.O0 8 49 8

100.00 ] 20 36

110.00 8 34 19

!10.OO I 92 14

0|STANCE 613.J99

LOL 78.71 VL 2_.974 GAL |8.7| ATL 84.69 NCA 317.17 $14A 117.77 (CC ,39934

LOP 33.93 VP 36.388 GAP 23.JJ ATP B?.53 TAL J43,_6 TAP J02.4_ RCA ?0.74

GP -.07 ZAL 34.44 ZAp 174.01 ET$ 18_.89 ZA_ 128.38 ETE 1_0.33 7AC 121,40

OLA 13.4| RAL 38.02 RAO 6J?0.1 V[L |3,11_ P?H 2.72 VHP 14._93 0PA 8.31

L-| TIME |NJ LAT |NJ LONG |NJ RT A$C JNJ A_NTH JNJ TINt[ PO C$? TIN

343S.66 -21.30 128,04 297.38 71.12 8 7 Z 283_.?

4428.34 7.35 184._ 285.33 62.3_ | 31 45 3028.3

_|_4.Zl "73.97 10_.30 298.49 71._9 7 41 22 _34.2

4_23.22 9.65 16_.62 284.09 61.37 2 31 21 3623.2

2805.13 -29.83 82.43 300.13 72.37 9 21 4 2205.1

4117.O8 13.03 |58.03 280.94 38.94 3 ! 1 3527.1

fN( 3.3715 vl 30.240

APO I68.79 v2 34.994

[TC 165.35 CLP I?A.O1

DIFFERENTIAL COItR[CTiON$

TOE 3.9099 TRA 8.3097 TO3 *.3813 8AU .8065

ROE .85|4 RRA .1487 RC_ .0029 FAU .000_5

Fo_ .S037 rmA 1.883Z FC3 -.OOA4 gSP I8770

8DE 3,9838 BRA 8,IJJJ BC3 ,3613 rSe "338

N;O-COURSF. EXECUTZON ACCURACY

SGT 3374.7 $GR 371.1 SG3 105.3
RRT ._94 RRIr .37_4 RTF .9789

558 3387.1R2_ -.0003 R13 .9789

$GJ _379.0 $G_ 299.f 7HA 2.2f

RAP 26.89 £CC Z.?283
IN| _ LA? IN| Z LONG

-23.88 120.18

3.62 178.11

°2_.26 97.25

3.78 161.97

-31.97 ?3.8_

10.82 ISJ.4B

ORBIT OE?_RNINAT|ON ACCURACY

ST 2631,9 SR 361.0 S5 705.?

CRT .8613 CRS -.8369 CST -.9988

LSA 2742.3 NSA 185.9 SS4 9.3

_LJ 2850.3 EL2 _82.2 ALF 6.77

b4UNCH OA?E DEC 9 1923 FLIGN? ?|ME 118.00 ARRZVAL OAT[ JUL 19 18_4

NELZOCENTRIC CONIC

RL |4?,33 LAb .00 LOL

RP |08.Z5 LAP "Z.13 LOP

_¢ 208.309 GL 7,33 GP

PLANETO_ENTRIC CONIC

C3 I25.349 VHL 11.196 DLA

LNCN AZNTH LNCH T[NE L-_ TEN[ IN| LAT

90.00 5 19 38 3497.4? -21.24

90.00 O 17 12 4479.0_ _.9_

]O0.OO _ 58 31 3148._3 -23,8_

100.00 1ZO 39 4Z?3.IO 11.19

liD.00 $ 42 _8 2823.54 -29.30

110.OO 1 33 34 4170.95 19.57
DIFFERENTIAL CORRECTIONS

_OE 4.D7_4 TeA 9.0702 TC3 -.4180 8AU .6971
R0E .6795 RRA .1893 RC3 .0034 FAU-,O0134

rOE .8210 rNA 1.9903 FC3 .0093 BSP lp723

BOE _,1326 BRA 9.0722 BC3 .41G0 FSP -349

D|ST4NC[ 615.462

76.?1 VL 23.945 GAL 20.61 AZL 86.63 HC4 320.37 5NA IJ?.51 [CC .4_406 INC 3.3699 Vl 3D,Z4D

37.13 VP 3_.380 GAP 24.70 A_P 87.40 TAb 144.31 TAP 104.99 RCA 67.73 APO |47.49 V2 _5.007

-.07 FAL 33,40 ZAP 172.79 ET$ 182.96 2AE 127.97 ETE 180.36 ZAC 1Z3.29 ETC 18§.29 CLP 17_.?_

_3.03 RAL 39.21RAO 63?0.3 V[L lS.708 P?N Z.79 VHP 15.562 DPA 9.09 RAP _8.?4 [CC 3.0629

_NJ LONG |NJ Rf A$¢ iN| ATN?M |N3 T|P_ PO C$T TIN |NJ 2 LAY |NJ # LONG

128,81 300.96 70.82 6 17 26 2867.3 -23.68 IZ0.99

18?.88 288.23 63.01 I 31 31 38?9.0 5.73 1$0._

I06.26 301.86 71.18 ? 31 O 2348.6 -26.01 98.24

17_.34 287.03 87.10 2 32 IZ 3873.1 1.37 164.64

83.75 304.04 71.89 9 29 29 2223.$ -$1.69 75.2_
160._2 283._3 _9.67 3 3 5 3371.0 12.42 153.8?

N_0oC_JRSt_ EX[CUT|ON ACCURACY ORBIT 0ETERMINATION ACCURAC y

$GT 3_37.0 $r,R 383.4 $_3 102.3 ST 23?7.2 SR 349.2 $$ ?20.0
RRT .8209 RRF .6|07 RTF .9822 CRT .9592 ¢RS -.8374 C$T -.9991

SG8 3349.0 R23 -.OOlO R13 .982_ LSA 2692.3 NSA 180.? SSA 9.?

$G| 5541.7 $82 Z84.6 THA 2.34 CLI 2594.7 ¢LZ 177.4 4LF 6.E7

LAUNCH DATE DEC 9 1963 FLIGHT TIN[ 22D.00 ARRIVAL DATE JUL 17 1956

HELZO(EN?R_C CONZC

RL J4?.33 LAL oDD

RP 108.21 LAP -2.00

PLAN(TOCEN?R_C CONIC

C3 14?,382 VHL JZ.140

LNCH ATMTH LNCH TIME
90.00 3 29 30

90,OO 0 13 J9

100.00 ? 7 34

100.00 I 19 56

110.00 8 30 8

IJO.O0 J _3 31

Of STAN¢[ 816.905
LOL 7_,7J VL 13,9|8 5AL Z2,74 AZL R6.83 _CA

LOP 40.34 VP 36.373 GAP 18.33 AZP 87.29 TAL

GP -.08 ZAL 32.34 ZAP 171.48 ETS 1_2,8_ 7AE

323.38 .q_lA JJ?.4_ [CC .432J4 INC 3.3_69
J43.9_ TAP |07._6 RCA 64.33 APO 170.57

|27.43 ETE 180.38 7AC 123.09 ETC 164,99

OLA 72,6J RAL 40,2| RAD 6_70,6 VEk 18.39_ PTH Z.B$ VHP J6.667 DPA 9.80 RAP 30,49

L-I TZME _NJ LAT |NJ LONG |NJ RT ASC |NJ ATNTH |Na T|NE PO CST TIN IN| Z LAT
3477.18 -2|.02 129.44 304.|0 70,58 6 27 27 _877.2 -23.48

4330.49 10.49 190.84 #_O.93 63._3 I 30 49 3930.3 6.86

3181.O0 -23.39 107,07 _04.99 70.83 8 0 13 236J.0 -25.79
4321.9D 12.73 174.13 289.?8 82,?_ 2 31 38 3721.9 9.93

2840.I0 -29.J4 84.90 _O?,ZO 71.29 9 37 28 2240.1. -31.4_
42J3.38 18.09 J63,09 _P_.77 80.49 3 4 ? 36J3,6 14,02

D|FFERENT|AL CORR[CT|ON$

TOE 4.27J7 TRA 9.91|4 TC3 -.2833 BAU .3384

ROE .7088 RRA ,2342 RC3 .OOd4 FAU-.O0338
FOE ,8448 FRA Z.JJ23 PC3 ,02J0 85P 18379

BOE 4,3301 8RA 9.9141 BC3 .2834 FSP -337

v| 3D._40

VZ 35.02O

CLP J71,46

ECC 3.4755

|NJ 2 LONG

121.63
183,84

99.10

167,37

7_.44

I_4.34

ORBIT D[T[RM|NAT[ON ACCURACY

ST 2323.08R 33_.3 SS ?39,9

"CRT .838_ CRS -.8390 C$T -.9993

L$A 2646.9 NSA J74,4 $$A 8.Z

EL| 2541.6 EL2 171.6 ALF 6.55

N|D-COURd_ IX|[CUT|ON ACCURAC_

SGT 3496.8 SG_ 353.4 $83 99.G

RRT .83#0 RR_ ,6427 RTF .9833
SGB 330#,2 R23 -.00J8 RI3 .9833

$G! 3901.6 SG2 269.2 THA 2,42

1729



JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL 2. 1965-661

LAUNCH DATE DEC 10 1965 FLIGHT TIME 70,00 ARRIYAL DATE fEB 19 1966

HELIOCENTNZC CONZC 0|STJNC[ J_9.03J

RL J4T. 3J LAL -.O0 LOL 77.73 VL 27.311 GAL -8.79 ATL 86.60 HCA 85.03 SNA 1Z5.76 (C( .ZZBJl

RP I07,5a LAP 3.39 LOP 162.75 VP 37.575 GAP -lO,Z7 ATP 09.7D TJL 213.76 TAP Z�B.ZB RCA 97.D7

NC 51.018 GL 17.77 GP .47 7AL 137.32 ZiP J4.37 [TS 357.31 ZA( 148.47 ETE 341.46 ZJC 63.77

P_ANETO¢ENTRZ( ¢ONIC

C3 19.114 VHL 5.396 0LA -3.73 RAL 196.16 R&0 6578.Z VCL IZ.ZET PTN Z,Zl YHP ?.047 OPA -14,68

LNCH ATMTH LNCH TIN( [o| T;M( |NJ LAT IN| LONG |NJ RT A$C |NJ ATNTH IN| TIN[ PO CST TIN

90.00 2 20 D 2190.62 -|8.98 39.97 162.74 |1|.42 Z 56 31 1590.6

90.00 13 Z| 38 5066.04 24.00 Z14,02 164.91 74.51 14 47 4 4466.0

IOO,O0 3 39 36 1913.84 *20.|3 20.60 162.14 111.58 4 11 SO 1333.B

lOO.OO 14 45 43 4?98.05 25.19 Z03.93 164.53 73._5 16 5 41 4198.0

110.00 4 43 81 1732.72 -23.20 3.85 |60.76 115.84 5 |Z 44 ||31.?

11D.00 15 57 5B 4S?|.95 28,39 185.58 163.35 70,1| 17 14 |0 5971.9

ZNC 3.4003 V! 30.746

APO 154.44 VZ )S.ZZ4

[T{ 163.17 CLP -14.37

0|FF(RENT_AL C(_tRECT|OIS N|D-COUR_t[ EXECUT|ON ACCURACY

TOE -,2|05 7RA -.3378 TC3 .d438 BAU .|785 5GT 639.2 SGR 397.| SG3 138.Z

ROE -.3471 RRA .0561 RC3 -.1253 FAU .04586 RRT -.0|5| RRf' .0055 RTF -.6415

rOE .4347 FR* -.3979 FC3-1.3636 BSP J740 aGB 752,5 R23 .010Z R|3 .6414

DOE .4059 BRA .3424 B(3 .46|2 FSP -359 aGJ 639.2 aGZ 397.0 THA 179.13

RAP 331.§3 [CC 1.d79|

|NJ Z LAT IN| Z LONG

-|5.90 37.64

Z|.E4 7|6.|4

-16.89 13.50

77.67 196.04

-J9.53 356.63

ZS.AZ |77.77

CRBIT DETERN|NAT;ON ACCURACY

aT 7A8.5 aR 369.0 sa 297.8

CRT .8763 CRa .9707 CST .7559

LaA 515.0 NaA 133.7 saA ZA.B

ELI 453.J EL| 102.O ALF 57.42

LAUNCH DATE DEC 10 ]965 FL|GHT T|ME 72.DO ARRIVAL DATE FEB 70 1966

HELIOCENTRIC C(_IZC

RL 147.31 LAL -.O0

RP 107.61 LAP 5.59

RC 52.701 GL 17.6_

PLANETOC{NTRZC (ONI¢

C3 28.191 VHL 5.309

LNCH ATNTH LNCH TZME

90.00 2 13 A2

90.00 13 18 17

lO0.OO 3 3_ 21

100.00 14 4J 18

IlO.O0 4 37 44

liD.D0 15 53 24

D|aTANC( 195.839

LOL 77.73 VL Z7.473 GAL -8.75 ATL 86.60 HCA 88.27 SNA 126.75 (CC .77099 _NC 5.3957 VJ 30.743

LOP |65.99 YP 37.678 GAP -9.39 AZP 89.90 TAL 2J4.7_ TAP 303.00 RCA 98.74 APO 154.76 V7 35.7|6

GP .45 7AL 138.39 ZAP 17.29 ETa 357.52 ZA( 148.43 (TE 34|.93 7A( 64.07 ETC 163.34 (LP -J7.79

DLA -3.60 RAL 294.79 RAO 6568.| VEL 11.230 PTH Z.20 VHP E,583 DPA -|4,54 RAP 331.83 [CC 1.4639

L-! TIN£ |NJ LAT INJ LONG ZNJ RT A$C INJ AZNTH |NJ T_NE PC) CaT TZN INJ 2 LA7 INJ 7 LONG

2186.62 -J8.88 39.72 160.89 111.50 Z 50 8 1586.8 -15.79 32.40

505_.P3 23.78 223,20 167.85 74.16 14 47 3l A455.9 71,38 715.53

1929.65 -ZO.O2 20.33 J£O.4O 1J2.67 4 5 31 1319,6 -16.77 13.04

4786.|5 24.96 203.|2 162.57 72.99 16 1 4 4186.1 17.39 J95.77

1728.09 -73.06 3.56 158.92 115.96 5 6 33 1128.1 -|9.38 356.35

4560.46 28.12 184.80 161.37 69.71 17 9 25 3960.5 25,10 176.95

ORBJT DETERNINA71ON ACCURACY

ST Z50.8 SR 368.7 sa 315.9

CRT .8869 CRS .9657 CaT .7541

LSA 5ZS.O NaA 137.3 $SA Z5.2

ELI 434.6 (L2 98.2 ALF 56,96

OJFFERENTIAL COPRECTJONa H_O-COURSE (XECUTJON ACCURACY

TOE -.2109 TRA -.3715 TC3 .4676 BAU .J827 aGT 647.4 SGR 596.2 aG3 J57.5

ROE -.3409 RRA .0518 RC3 -.I183 FAU .05099 RRT -.0133 RRF .0029 RTF -.6475

FOE .A9J5 FRA -.485J FC3-l.5658 SaP 177J SGB 759.0 RZ3 .0108 R|5 .6474

80( .4008 8RA .3256 BC5 .48_9 FSP -4J7 SGJ 647.5 aGE 396.2 THA J79.Z5

LAUNCH DATE DEC 10 1965 FLIGHT TINE 74.D0 ARRIVAL DATE fEB 77 l_66

HELIOCENTRIC CONIC 0laTANC( ZOZ,DZ7

• L 14/.31 LAk -.DO LOL 77.73 VL 77.606 GJL -8.7| AIL 96.61 _CA 91.51 9NA 177.64 [CC .714|5 INC 5.5917 VI 3D.EI3

RP IO7.65 LaP 5.39 LOP 169.74 VP 37.767 GAP -8.55 AFP 90.09 TAL Z16.|3 TAP 307.64 RCA I00.77 APO 155.07 V7 55,7Da

lC 54.462 GL 17.95 GP .49 ZAL 139.37 ZAP 70.37 ETa 357.67 7A( 148.77 ETE 3A7,27 ZAC 64.22 [TC 115.31 CLP -70.56

PLANETO_(NTRZC CONIC

C5 77.475 VHL 5.757 DLA -3.48 RAL 193.57 RAO 6568.1 VEL 12.199 PTH 7.19 VNP 6.|46 OPA -14.45 RAP 351.98 [CC 1.4513

LNC% ATNTH LNCH T|N( L-| T|N[ |NJ LAT IN| LONG IN| RT AS¢ IN| AZNTH IN| TIN[ PO CaT TIN IN| 7 LAT IN| 7 LONG

90.00 2 7 59 7193.2£ -|6.60 $9.5l 159.73 111.58 _ 44 Z2 IS83.3 -15.70 3=.70

90.00 13 14 15 5043.53 Z5,58 7_2.50 161.Z0 73.96 14 58 19 4445.5 71.1_ 714.18

100.00 3 77 47 J9Z6.|2 -19,93 Z0.II 158.74 |1Z.76 5 59 48 1526.1 -IS.iT 17.85

100.00 Ja 37 13 4775.9l 14,75 Z02.43 160.81 72.68 15 56 d9 4175.9 21.15 194.60

I10,00 4 32 12 17Z4.17 -72.94 3.31 157,17 116.06 5 O 56 IJEa.Z -19,15 356.17

110,00 15 49 17 4550.67 77.99 184.13 159.61 69.38 17 5 3 5950.6 14.83 176.30

OIFFERENTJAL CCR/ECTJONa HIO-COURSI[ (Y_{UTJON ACCURA{Y OPSIT DETERMINATION ACCURACY

TD( ".7104 TRA -._076 TC) .&852 6AU .1841 aGT 6S|.6 aGAI _94.4 $83 I79,4 aT _51 .9 SR 3G6.5 $a _4o ._

ROE ".3347 RRA .048| RC3 -.1304 FAU .05884 RRT -.01|2 RRF -,0003 RTF -,6495 CRT .9950 CRa .9610 CaT .7555

FOE .5571 FRA -.5944 FC5-1,7944 8aP 1784 $G8 761.8 RZ3 .Oil8 R13 .6495 LSA 541.5 Na_ 141,6 SSA 75.3

BOE .5953 8RA .31|3 BC3 .5024 FSP -484 $Gl 651.8 iCE 3_4.3 THA 179.39 ELI 434.5 (12 94.8 ALF 55.61

LAUNCH DATE DEC 10 1965 FLIGHT T|I( 76.O0 A_I[VAL DATE rE! 74 1966

HELIOCENTRIC CONIC

RL 147.31 LAL -.00

RP 107.66 LAP 3.38

Re 56.291 GL 18.23

PLAN(TO_ENTRIC CON|¢

C) Z6.780 VHL 5.175

LNCH A_NTH LNCH T|ll_

90.00 2 2 52

_O.00 13 10 37

100.00 3 12 37

1OO.00 14 33 32

110.00 d 27 14

110.00 15 45 25

O|FF£RENT_AL CORRECTIONS

TO( -._085 TRA -.2866 T(3 .4855 BAU .1835

ROE -.5285 RRA .O450 R_3 -.1_|5 FAU .06348

F0( ,a323 FRA -,6977 FC3-2,0512 BSP J77_

8D( .3591B_A ._OO0 Be3 .5121 rsP -561

OlaTANC[ Z09.392

LOL 17.73 VL 27.72_ 5AL -8,89 AZL 86.11 HCA 94.75 _k_A 128.44 [CC .20952 IN( 3.5866 VI $0.143

LOP 172.48 VP 31,845 GAP -7.75 ATP 90.18 TAL Z|7.43 TAP 312.18 RCA 101.53 APO 155.35 V| 35.200

GP .51 7AL |40.Z5 ZAP 23,6! (TS 357.18 7A[ 149.32 _TE 342.49 ZAC 64.20 [TC 143.40 CLP -15.61

DLA -3.39 RAL Z92.47 RA0 65M.1 ¥[L 12.172 PT_ 2.18 VHP 5.7AZ OPA -IA.A2 RAP 531.96 ECC 1.4_O7

L-| TJI_ JNJ LAT IN| L_NG JNJ RT ADC XNJ _t_NTH _NJ TIN( PO CaT TJN |NJ 2 LAT |NJ 7 LONG

2|80.48 -18.73 39.33 157.76 1||.64 2 39 ]2 1580.5 o15.62 37.05

503A.55 Z3,AJ 22J,gO 159.64 13.(r_ 14 34 31 AA3A.6 20.94 114.1D

1923.|6 -19.85 19.93 |57.77 JJ2,82 3 54 AO 1373.Z -16.58 J7.65

4767.08 74,57 ZOJ,84 15_._6 1_.47 |5 _2 59 4167.1 71,95 194.Oa

|7_0.8_ -_2.85 3.11 J55.8| !16.15 4 55 55 |JZO.9 -19.14 355.95

A54_.13 21._8 |83.55 J58.O5 69.09 17 | 7 3942.J 14.59 175.75

M|0-CouRa_ [XI_CUT|ON _(CURA(Y (_i_|T 0(T(RN|NAT|ON ACCURACY

SGT 65|.6 S_ 391.5 $G3 ZO4.A ST 751.5 aR 364.D SS 56T._

RRT -,008_ RRI r -.0044 RTF -.6464 CRT .9001 CRa ,9566 CST .7305

aG8 760.J R23 .0135 R13 .6463 LSA 555.5 NSA 146.5 $$A 23,3

SG| 65|.6 aG2 391.5 THA |7g.52 £LI 437.B £L2 92.2 ALr 36.39

J730



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 2, 1965-661

LAUNCM DATE DEC lD 196§ FLIGHT TIM( ?B.OO ARRIVAL DATE FEO Zi 1966

HELIOCENTRIC CONIC

RL 14T.31 LAL -.OO

RP 107.69 LAP 3.35

RC 58.184 GL lB.4?

PLANETOCENTRIC CONIC

C3 16.13? VHL 5.1ZZ

LNCH AZNTH LNCH TZNE

9D.O0 I 51 J9

90.00 J3 ? 13

]DO.D0 3 I# 7

JO0,O0 JA 30 f_

110,OO 4 ZZ 50

110.O0 J5 41 3

DISTANCE Z16,13Z

LOL T?.?3 VL Z?.8Z4 GAL -8.66 AZL 86,62 HCA 97.98 iRA 129.15 [CC .20496 INC $.3BZD Vl $D.143

LO_ 175.TZ VP 37.911 GAP -6.99 AZP 90.4? TAb 118,62 TAP $16.$0 RCA IOZ.6B APO 185.62 ¥Z 55,191

GP .56 YAL 141.02 7AP 27.04 [T$ 357,86 ZAE 150.23 ETE 342.S? 7AC 64.01 [TC 163.39 CLP -ZT.D3

OLA -3.30 RAL 191.50 RAO 6530,| V[L 12.|50 PTH Z.IB VNP 5.366 OPA -14.44 RAP 331.76 ECC 1.4318
L-! T|M[ |NJ LAT IN| LONG IN| RT A$C |UJ AFNTM |NJ Y|N( POCST TIM IN| 2 LAT |NJ Z LONG

Z|?B.JZ -|8.67 39.1¢ J5t.A6 JJ|.69 Z 34 3? 1578.J -15.56 51.89

5026.72 23.26 12|.3T |58.18 73.38 14 31 |O 4416,7 20.76 215.59

1920.69 -19.TB 19,77 155,98 112.96 3 50 B |320.? -16.31 12.50

4759.38 24.4| 2D|.32 157.89 72.19 J5 48 35 4159.4 21.75 193.54

1718,J1 -22.76 2,94 154.52 116.22 4 51 28 1119.| -]9.05 355.76

433A.73 27.50 183.05 156.$7 68.85 13 S? 37 3934.? 2A.36 175.28

_i_6IT D£TERN|NATION ACCURACY

ST 2A7.4 SR 360.7 SS 394.Z

CRT .90|5 CRS .95Z4 CST .7420

LSA 569,4 NSA 151.6 SSA Z5.Z

ELl A27.9 EL2 90.2 ALr 36,59

DZFF[RENTJAL CORRECTIONS

T0E -.203J TRA -.28T6 TC3 .4998 BAU o1813

ROE -.3221RRA ,0424 RC3 -.I316 FAU ,07112

FOE ,T155 FRA -.8267 FC3-2.3467 BSP 178|

BD[ .3909 BRA .2907 BC3 ,5|69 FSP -654

NIO-COq_S[ EXECUT|OI ACCURACY

SGT 6A6.2 SGm 387.7 SG3 233.|

RRT -,0099 RRtr -,O0?B RTF -.6392

SGB 753.6 223 ,0177 RI3 .6391

5G| 645.2 SG2 387.6 TMA 179.47

LAUNCH DATE DEC 10 1965 FL|GHT TIN( 80.00 ARRIVAL DATE FEB 28 1966

,CLJO(ENTR]C CON;C

RL JA7.31 LAL -,DO

RP JD7,72 LAP 3.31

RC 60.133 GL 18.68

PLANI[TOCENTRIC CON|C

C3 15.77| VHL 5,076
LNCH AZNTH LNCH TIf4_

90,00 J 54 19

gO.DO 13 4 36

IDO.OO 3 14 9

1OO.O0 14 27 26

JJO,OO 4 J8 S?

liD.DO 13 39 8

DJ�TAN(E 122,845
LOt. ??.73 VL 27.9|2 GAL -8.63 AZL 96,62 HCA |0|,22 SMA 129.77 ECC .20104 |NC 3.5774 Vl 3D.143

LOP 178.96 VP 37.96_ GAP -6.26 A2P 90.66 TAL 219.69 TAP 3L)0.90 RCA JD3.68 APO 155.95 VZ 35.18J

GP .6| ZAL 14|.68 TAP 30._7 ITS 357.91 7A_ |5|.4_ (TE 341.49 7AC 63.61 (TO I65.34 CLP "30.67

OLA -3.22 RAL 290,64 RAO 6568.0 VE_ |2.130 PTH 2.17 VHP 5.019 OPA -|A.53 RAP 53J.36

L-_ TfN_ ENd LA? tNJ L(_IG _NJ RT ASC _NJ ATMTH ZNJ ?|ME POCST Y_N |NJ 2 LAT

2176.Z0 "19.62 _9.07 155.33 11|,73 Z 30 35 |5?6.2 -15.51
5019.77 23.13 220.91 157,08 73.J9 |4 28 15 44J9.9 20.60

19|8.65 -19.73 19.64 154,85 1|2.92 3 4_ 8 |3|6.7 -16.45
4752.55 24.27 200.97 |56,69 71.99 IS 46 39 4152.6 21.58

J?|5.80 -22,69 2,79 |53.39 1|6.28 4 4? 33 Ill5.8 -18.98

4528.|7 27,34 182,6I |53.47 69.63 16 54 36 3928.2 14.19

DIFFERENTIAL CORRECT|ORS

TOE -.197| TRA -,2845 TC3 .49J9 BAU .J754

ROE -.3|53 RRA .0404 RC3 -.|_IOB FAU .07959

FDE .8125 FRA -.9688 FC3-2.6736 BSP 1715

BDE ,572J 8RA .2874 BC3 .5090 FSP -754

MID-COURSE EXECUTION ACCURACY

SGT 634,4 SGR 332oB SG3 265,D

RRT -,0072 RRF -.0137 RTF -.6206

SGB 740.9 R23 .0208 RI3 ,6205

5G| 634,4 5GZ 392.8 THA |79.61

[CC 1.4_4J
IN| 2 LONG

31 .77

213.J5

12.38
193.10

355.65

I74.8_

(_qS|T DETERNINATION ACCURACY
ST 243.0 SR 356.A S$ 423.J

CRT .9990 CRS .9493 CST .7307

LSA 583.4 NSA J57.2 SSA Z_.B

ELI 42_.9 £L2 89.9 ALr _6.79

LAUNCH DATE DEC JO 1965 FLIGHT TIME 82.00 ARRIVAL DATE HAR t J968

HELIOCENTRIC CONIC

RL |4T,31 LAL -,O0

RP 107.78 LAP 3.27

RC 62.133 GL IB.96

PLAN[TOC[NTR|C CONIC

C3 ZS.364 VHL 5.056

LNCH ATNTM LNCH TIM[
90.00 I SO SO

gO.DO 13 Z 15

JOO,OO 5 J0 43

100.00 ]4 15 4

I10,OO 4 15 56

JJO.O0 13 36 AO

DIFFERENTIAL CCRRECTION5

TOE -.1983 TRA -.1964 TC3 .A733 BAU .1663

ROE -.3096 RRA .038_ RC3 -.1289 FAU .08_04

FOE ,9108 FRA-1.126Z FC3-3.039I BSP J617
BOC .3615 BRA .1990 BC3 .4905 FSP -667

OISTJNC[ 229.528

LOL ?7.75 VL Z?.997 GAL -9.61 AZL 86.65 HC_ 104.43 SNA |50.$0 £CC .19767 INC $.$726 vl $0,7_3

LOP IBZ.ZO VP 39,012 GAP -5.56 AZP _)0.64 TAL 220,$| TAP 325,06 RCA 104,54 APO |56,06 Y2 35.171

GP .66 ?AL 142.24 ZAP 34.55 ETS 557,95 ZAE 155.01ETE 542.22 7AC 62.99 ETC 163.25 CLP -54.5_

OLA -3.1A RAL 289.92 RA0 6568.0 VEL 12.1|4 PTH 2.1? VHP 4.699 OPA -14.69 RAP 330.?3 [CC 1.4174

L-I TIN( [MJ LAT |HI LONG IN| RT ASC IN| AZMTH IN| TIN( POCST TIM IN| 2 LA? |NJ 2 LONG

2174.64 -16.59 39.97 154.36 111.76 Z 27 5 15?4.6 -J5,46 51.61
_013,47 23,00 220,49 156,05 73,01 14 25 49 44|515 20,46 21_,74

|9J6.97 -J9,68 39,34 J53,88 112.96 3 42 AO 13J?,0 -16,AO J2,2_

4746.37 24,14 200,45 155,66 71.81 15 44 l0 4|46.4 21,45 191.71

J715.96 -22.63 Z.67 152,42 115.33 4 44 10 1113.9 -19.91 555.31

4522.24 27.19 IP2.ZI |54,43 69.Ad 16 52 2 3922.2 24.01 17A._9

NI0-COURS_ [XE(UTI(_N ACCURACY ORBIT DETERMINATION ACCURACY

SG? _J6.I SGR 5?$.9 SG3 300,7 ST 236.0 SR 551.3 $S 4_A,6

RRT -.O050 RRtr -.OZO? RTr -.5_8 CRT .8_0_ CR$ .9A69 CST .?117

SGB "122,3 223 .0254 Rl3 .5_98 LSA 39_,9 MSA 162.9 SIA _d.i

551 616.| SG2 376.9 ?HA 179.72 ELl 4|3,3 EL2 91.2 ALF 57.3_

LAUNCH DATE DEC JO 1965 FLIGHT TIME 84,00 ARRIVAL DATE MAR 4 19_6

HELIO4:ENTRIC CONIC

RL 147,31 LAL -,O0

RP J07.T8 LAP 3,_1

RC 64.|eO GL 19.02

PLAN[T(X[NTRIC CONIC
C3 25.DO| VHL 5.000

LNCH ATNTH LNCH TIME
90,00 1 47 5|

90.00 J3 0 22

lO0.OO 3 ? 46

IOO,O0 14 2_ 9

JIO.OO 4 12 44
JJO.O0 15 34 40

DISTAP_[ 236.|82

LOL 77.73 VL 29.050 GAL -8.58 AZL 86.63 HCA 107.68 SNA I_O.?S ECC .19A79 INC 3.3677 Vl 30,243

LOP |93.4A VP _.04_ GAP -4.90 AlP _J.O2 TAL 22J.4| TAP 329.09 RCA 105.29 APO 156.22 V2 35.160

GP .72 7AL 142.70 ZAP 38.62 ETS 357.96 ZAE 154.89 ETE 341.?0 ZAC 62.15 EYe 163.12 CcP -39.62

DLA -3.D7 RAL 189.3| RAD 6568.0 VEL JE.099 PTH 2.I ? YHP 4.407 0PA -J4.92 RAP 329.9? ECC J.4JJ4

L-| T|N[ IN| LAT IN| LONG |NJ RT ASC |NJ AZNTH IN| TIME PO CaT TIM |NJ 2 LAT IN| Z LONG
2173.38 -J8.55 38,89 153,52 I|l.?g 2 24 5 1573,4 -15.43 31.60

_007.62 22.88 220.J0 155.J7 ?2.85 JA 2J 50 A407.6 20.3_ ZlZ.3_

1915._0 -19;65 19.45 |53,04 112.99 3 39 42 1315.8 -16.36 12,20

4740,63 24,02 200,0? J54._7 7].65 J5 42 9 4|40..6 2|,_ |92,34

|?J2,24 -22,3g _,ST J5|.60 |J4.37 4 41 J6 /112.2 -18.96 355.42

4516.76 2?.05 |8|.85 153.34 68.26 J6 4_ _? 3}16.$ 23._6 174.]4

ORB|T 0[T[RN|NAT_ON ACCURACY

aT 224,8 $R 345.5 $S 465,4

CRT .8735 CR$ .9445 C�T .6793

LSA 6J_.7 MSA J66.1 56A 64.0

ELI A01.5 EL2 9A.2 ALF 58.4S

D_FFERENT|AL CORRECT|_N$

T0[ -.1749 TRA -.2921 TC3 .4442 BAU .1543
ROE -.3013 RRA .0381RC3 ".1_6| FAU ,09956

FDE J,0379 FRA-|,3OO2 FC3-3,4477 BSP 1507

BOE .3484 BRA .2953 BC3 .46JB FSP -1000

MI0oCOURSE [X[CUTZON ACCURACY

5GT 592.0 $_R 370.1 $G3 3A0.5

RRT -.0068 RRF -.0292 RTF -.5439

SGB 699.2 R23 ,0342 R|3 .5437

SGJ 592.0 SG2 370.1 THA J79.60

J731



JPL TM 33-99 EARTH--VENUS TRAJECTORIES q VOL. 2. 1965-66J

LAUNCH OAT[ DEC ]0 1965 FLIGHT TIN[ 86.00 ARRIVAL 0ATE NAR 6 J96G

H[LIOCENTNIC CONIC DISTANCE Z42,804

RL ]AT.1] LAL -.DO LOL ??.?3 VL 28.103 GAL -8.55 AZL 86.64 HCA 110.91 SNA 13].14 [CC ,19231 iNC $.3826 Vl 30,243

RP I07,61 LAP 3,14 LOP 188.67 VP 38,0?? CAP -4.Z? ATP 9|.ZO TAL ZZZ.O7 TAP 332.98 R(A ]D§.gZ APO 156.35 VZ 35.149

RC 66,288 GL- lg.J6 GP .?8 ZAL 143.06 ZAP 42.96 ETS 35?,96 7AE I5?.JD ETE 340.|4 ZAC 61.07 £TC l$Z.94 CLP -4Z.95

PLANETOCENTRIC CONIC

C3 24.$69 VHL 4.967 0LA -Z.99 RAL 286.81 RAG 6868.0 V[L JZ,085 PTH Z,16 VHP 4.144 DPA -I§.ZZ RAP 328.76 ECC ].4060

LNCH AZMTH LNCH TIME L-| TIN[ IMJ LAT IN] LONG |NJ RT ASC IMJ AZMTH IN] TIN[ PO CST TIN IN] Z LAT IN] Z LONG

90.00 J 45 20 Z]?Z.39 -16.52 38.83 |52°82 ]1|.81 2 21 32 JS?Z.4 -]5.40 3|.54

90.00 IZ 58 57 5002.03 ZZ.?? Z19.73 1f4.41 ?2.70 14 2Z 19 4402.0 ZO.I9 2JZ.OJ

IO0.O0 3 5 16 1914,SO -39.62 19.39 152.35 113.02 $ 37 11 1314.5 -16.33 lZ,13

100,O0 14 Zl 41 47]S.15 2].90 199.?| 154.02 71.49 iS 40 ]6 4135.Z ZJ,J5 19|,99
_lO,OD 4 10 19 1710.89 -22.54 2.49 150.90 116.40 4 ]8 50 1110.9 -18.82 355.34

110.OO 15 }] 8 4511.53 26,92 181.50 152.79 68.09 16 48 19 3911.5 2],7! |73,8!

DIFFERENTIAL CCleR[CY;ON$ N;0-COUR_ EXECUTION ACCURACY CRS[T O[TERNINATION ACCURACY

TOE -.1593 TRA -.]07] TC} .399] BAU .1377 8G? 563.l $GR ]$_.] $83 ]83.] ST 2]2.8 SR ]38.8 $$ 516.4

ROE -.2935 RRA .0378 RC3 -.122i FAU .]1082 RR? -.00U RRf -.O]gl RTF -o4692 CRT .8432 CRS ,9436 CST .5516

FOE 1.1694 FRA-I.4825 FC]-3,8892 BSP 1317 SG8 669.$ R23 .0446 RI] .4690 LSA 631.1MSA 173.3 SSA 23.5

80[ .3340 8RA .3097 BC3 ,4173 FSP -1|38 SGI 56].2 SG2 ]62.3 THA 179.37 ELI 387.4 £L2 IO0.O ALF 59.eB

LAUNCH DATE DEC JO 1965 FL|GHT TII4E 88.00 ARRIVAL DATE MAR 8 1966

HELIOCENTRIC CONIC O_8TANC[ 249.]95

eL 147.31 LAL -._ LOL 17.7] VL 28.143 GAL -B.51 AZL 86,64 HCA II4.14 SHA 131.43 EC( .19017 _NC 3.357] VJ 30.043

RP J07.83 LAP 3.06 LOP 191.90 VP ]8.098 CAP -],66 AZP 91.37 TAL 222,60 TAP 336.74 RCA 106.45 APO 13E.44 V2 35.|34
RC 68.394 GL 19.29 GP .85 7AL 143,]3 ZAP 47,55 [T$ ]57.95 ZA[ 159.63 IT[ 339.50 ZAC 59.74 [TC 162.71 CLP -47.54

PLANETOCENTR|C CON;C

(3 24.358 VHL 4.9]3 0LA -2.92 RAL _88,42 RAO 6568.0 V[L 12.072 PTH 2,16 VHP 3.909 OPA -15.59 RAP 327.40 ECC I.AD09
LNCH A_MTH LNCH T|M( LoZ T|M£ ZNJ LAT IN] LONG ZNJ RT ASC _NJ AZNTH ZNJ TIME PO CST TIM ;NJ 2 LAT IN] 2 LONG

90.00 1 43 13 2171.65 -18.50 38.78 152.25 1|1.82 Z 19 05 1571.6 °15.38 31.50
90.00 12 57 5_ 4998.54 22.66 2|_.37 153.79 ?2.35 14 21 15 4]96.5 20.06 21J.66

IOO.OO 3 3 12 1913,64 -19.59 19,33 151,77 113.04 ] 35 6 13J3.6 -16.31 12.08
100.00 14 ZO 41 4729.78 2].78 199.33 15],]9 ?J.]] 15 39 31 A129.8 21.01 191.65

lj0.00 4 8 ZO 1709.77 -2Z.31 2.At 15O.]] 116.43 4 36 49 1109.8 -18.78 355.Z7
"|J0.00 15 32 ] 4508.41 26.79 101.16 131,15 67.93 16 A? 9 3906.4 Z].55 173.49

OIFF(R[NT|AL C_R[CY;ON8 NX0oCOUR_ EXECUTION ACCURACY OR01T DETERMINATION ACCURACY

TOE -.1384 TRA -.3289 ?C] .]]96 BkU .1170 SOY 3]].6 8GR 35].6 563 429.0 ST J98.6 SR 33l,5 SS 551.4

RDE -.2853 RRA .D]82 RC3 -.1170 FAU .]2280 RR? -.0112 RRF -.0523 RTF -.3573 CRT .7904 CR5 .9433 C$T ,5559

FOE 1.]O87 FRA-I.6?3] FC]-4,]_47 ESP 1077 888 640.1 R23 .0594 R13 .3558 LSA 648.9 HSA 178.] SSA 23.0

806 .3175 BRA .3311BC] .]5P2 FSP -1288 881 533.6 SG2 3_].5 THA 179.24 EL] 3?0.8 EL2 108.8 ALF 62,O4

LAUNCH DATE 0EC ]0 ]965 FLZGNT TIME _D,00 ARR[¥AL OAT[ MAR |D |966

HELIOCENTR|C CON|C

RL ]4?.31 LAL -.00

RP ID?.89 LAP 2.98

RC ?0.555 GL 19.40

PLANETOCENTRIC CONIC

C_ 24.050 VHL 4.90_

LNCH AIMTH LNCH TIM[
90.00 ] 4i 30

90.00 12 5? 27
I00.00 3 1 32

100,00 14 20 ?

llO,O0 4 6 44

110.00 1_ 31 24

01KFERENTIAL CCRRECTION$

TOE -,1141 TRA -.5571 TC3 .2654 8AU .0925

RD( -.2767 RRA .0392 RC3 -.IJO? FAU .13S39

FD£ 1.4498 FRA-I.8?O0 FC3-4.8714 88P 802

8DE .2993 BRA .3593 0(] .2875 FSP -1453

01STANCE E55.953

LOL 77.73 VL 28,|79 GAL -8.4? AZL 86.65 HCA l|7.56 SMA 131.69 [CC ;J8833 INC 5.3SlB Vi 30.Z43

LOP 195.13 VP 38.112 CAP -5.08 AzP 91.54 TA_. 222.99 TAP 340.56 RCA 106.89 APO 156.49 VZ 35.12_
GP .92 7AL 343,51 ZAP 5Z.38 ITS 357,92 ZA[ 16Z.45 ET[ 357.41 ZAC 58.18 [TC 162.42 CLP -5Z,37

OLA -2.84 RAL 288.14 RA0 6566.0 VEL 12,0(D PTH 2.16 YAP 3,?02 OPA -16.01 RAP 525.79 £CC 1.3960

L-I TIME |MJ LAT IN] LONG IN] RT ASC _NJ ATMTH JNJ TZME PO CST TIM IN] Z LAT IN] Z LONG

2171.12 -19.49 58.75 151.78 111.84 Z l? 41 IS?1.1 -J5.37 31.47

4991.03 22.55 219.00 13].27 72.40 ]4 20 38 4391,0 19.93 711,31

1912.99 -19.58 19.29 151.]1 113.0_ 5 33 25 1513,0 -16.2_ 12.0_

47_4.40 23.66 198.99 1S2.87 ?1,18 15 38 _2 A124,4 20.80 191.31

1708.8_ -22.4_ 2.3_ 14_._? 116.45 4 5_ 13 1108._ -18.75 3_5.22

4501.]0 26.66 |80.82 151._3 6?.7? 16 46 25 390J.3 23.41 173.11
N_OoCOURS_ £X£CUTION ACCURACY _R81T DETERMINATION ACCURACY

SGT 509.g $GR 344.0 SG3 477,1 ST ]85.1SR 373.5 SS 582.8

RRT -.0247 RRF -.067_ RTF -.19?? CRT .697_ CRS .9432 CST ,433?

$GB 615.1R_3 ,0766 RI3 .1962 LSA 666.4 MSA 182.1 $$A 72.5

551 510.0 842 343.8 THA 178.25 EL! 351.6 ELZ 120.7 ALF 65.35

LAUNCH OAT[ OEC 10 |96_ FLIGHT TIM( 92.00 ARRIVAL DATE MAR 12 19S6

HELIOCENTRIC CONIC

RL 147,31 LAL -.00

RP IO?.9Z LAP 2.88

RC 72.741 GL ]9.51

PLAN£TO_ENTRIC CONfC

C3 2].768 VHL 4.875

LNCH AZMTH LNCH TIME
90.00 1 40 9

90.00 12 37 23
]00.00 ] O 1]

I(30.00 14 20 O

110.00 4 5 $1

liD.DO 13 31 J|

O|FFER£NTIAL C_R£CTIONS

TO£ -.O85] TRA -.3_4] ?C3 .17_5 8AU .0638

ROE -.287_ RRA ,0408 RC] -.JO]O FAU .147_4

FOE 1.595] FRA-Z.05?5 FC$-5.3_48 85P 445

BOE .2809 BRA .3964 8C3 .ZO09 FSP -1614

O|STANC£ 262.4?9

LOL ??.73 VL 2_.204 GAL -8.42 aZk 88.85 HCA 120.58 S_A I]1.88 £CC .18673 INC

LOP 198.35 VP ]8,119 GAP -_.52 A_P 91,70 ?AL 22].26 TAP 343.8A RCA 107.25 APO
GP 1.00 ZAL 14].61 ZAP 5?.43 ITS 357._0 7A_ 163.52 [T[ 334,04 ZAC 56.40 ETC

DLA -2.75 RAL 287.96 RAO 6568.0 V£L 12.048 PTH _.15 VHP 3.5E4 OPA -16.49 RAP

L-Z T_M£ IN] LAT IN] LONG IN] RT AS( IMJ A_M?H |NJ T_M(
2170.80 -18.48 38,?3 151.42 Ijj,84 2 16 20

4985,38 22.43 218.8] 152.85 ?2.23 14 20 28

1912.54 -19.5? 19.Z6 150.95 113.06 3 32 5

4718.87 23.54 198.6] 152.45 71.03 15 38 39
I708.11 -22.46 2.32 149.3_ 116.47 4 33 59

4496,06 26.5_ 180.47 IGI.Zl 6?.60 16 46 ?

MI0-COURS£ £XECUTZON ACCURACY

SGT S03.8 SGR 3]3.6 SG3 525.1
RRT -.0454 RRF ".088_ R?F .0]?0

SG0 _04.J R23 .0867 RJ3 -.020!
$61 _OA.O $82 333.0 T_A 176.94

3.3459 v! 30.243

156.30 VZ 35,114

162.O? CLP -51.42

323.95 ECC 1.3912

PO CST TIM IN] 2 LAT IN] Z LONG
1570.8 -!f.36 31.43

4]85.4 19.79 210.95

1312.3 -16.28 12.0_

Aij8,9 20,?5 J90.96

1108.1 -18.72 355.J8
3896.1 23.23 ITZ,84

_81T O_TERMINATION ACCURACY
ST 171.6 SR 3J4,9 $$ 6J4.J

CRT ._465 CR6 ,9444 CST .2534

LSA _8_,J MSA J85.8 $SA 21,8

EL] 331,6 EL2 136.5 ALF 69.86

1732



JPL TM 33-99 EARTH--VENUS TRAJECTORIES ¢VOL 2. 1965-665

LAUNCH 0ATE 0[C |0 1855 rL_G_7 T[NE 84.00 ARRIVAL gaTE MAR 14 1966

HELIOCENTRIC CONIC

RL ]47.31 LAL -.00

RP |07,92 LAP 2.77

RC 74.854 GL 19.61

PLANE TOCENTRX( CONIC

C) 25.477 VHL 4.845

LNCH ATN7H LNCN TIME
90.00 I 38 7

90.00 J2 57 44

_00.00 2 58 I4

JOO.OD J4 Z0 18

J]O.DO 4 4 38

IlO.OO 15 31 24

LOL 77.73 VL ZB.2Z| GAL

LOP 201.5# VP 38.12J GAP

GP 1.09 ZAL 1A3.62 ZAP

OiSrANCE Z18.973

-8.37 AFL B$.16 HCA 123.S0 SNA I3Z.0! [CC .18534

oi.88 ATP 91.86 7AL Z23.3# TAP 3A?.tO RCA 107.54

62,6# ITS 357.8? 7A( |16.75 [T[ 32#,24 ZAC 54.43

OLA "2.65 RAL 28?.88 RAO 6568.0 V[L 12,036 PTH 2.15 VHP 3.375 OPA -|?,01

L-| TIME IN| LAT |NJ LON_ IN| 27 ASC |NJ ATNTH |NJ TZ_ PO (J7 TIN

2170.66" -18.A8 3,8.?_ |51.15 I||,S4 Z 15 18 |5?0.7

4#79.4# 27.3| 218.24 J52.53 ?2.0# J4 20 43 437#.S

1#|Z.26 -1#.36 19.Z3 150.6# 1J3.07 3 31 6 1312.3

47J3.JZ 23.41 198.25 J32.J2 70.87 J5 3& 3_ 4J]_.J

1707.52 -Z_.44 2.28 149.26 J|6.49 4 33 3 JI0?.5

44#0.6_ 26,3B JB0oJJ J_°SB 67,43 J6 46 J4 3090.6

INC 3,33#6 V| 30.245

APO 156.48 VZ 35._0|

[TC 161.66 CLP -62.67

OIFrERENT|AL CO_R[CTZONJ

TO[ -.OS|Z TRA -.43_2 TC5 .0640 BAU .0357

ROE -.23#2 RRA .OA30 RC3 -.0939 FAU .16006
F0[ t.7503 FRA-2.ZS?2 _CS-3.9024 BSP I10

ROE .2632 ERA .4404 BE3 ,1|36 FJP -1782

MIO-COUR_ [Y, ECUT|OI ACCURACY

JET 526,0 SG_ 322,6 SG3 3?2,6

RRT -.0600 RR1r ",JJ|8 RTF ,2369

S68 617.0 RZ3 .0793 RJ3 -._6|0

SG| 521.0 SG2 32|.0 THA 173.53

RAP 32|.#0 ECC 1.3864
ZNJ 2 LA7 IN] Z LONG

-]5.35 31.44

18.65 2J0.3B

-I6.27 |2.00

20.58 J#0.38

-J#,70 355.I4

23.09 I72.30

ORBIT OETERNINAT|ON ACCURACY

ST JS?.D SR 503.7 SS 64J.g

CRT .5154 CRS .9455 CJt .00|5

LSA 705.3 MSA |88.5 $SA 21.3

ELI 311.8 EL2 155.4 ALF ?6.92

LAUNCH 0ATE O[C |O 1#65 FLIGHT TII,_ #6.00 ARRIVAL DATE MAR 16 1866

HELIOCENTRIC C_|C

RL 147.3| LAL -.O0

RP 108,00 LAP Z.66

RC 77.I21 GL I#,?J

PLAN[TOCENTRIC EONIC

C5 Z3,IJZ VHL 4.813
LHCH AIMTH LNCH T|NE

90.00 J 32 24

eo.oo JZ 38 30

1OO.00 Z 38 33

IO0.O0 |4 Z| Z
|JO,OO 4 4 4

J10.00 15 37 1

0|STANCE 273.433
LOL ??,73 VL 28,232 GAL -8.3| ATL 86.8? HCA |27.02 SNA 132.08 [CC .184|3 INC 3,5528 V| 30.243

LOP 204.80 VP 38.117 GAP -1.48 AT# 92.0| TAL 223.4| TAP 350.43 RCA |07.7? APO 156.41 V2 35,08#

GP I.l? ZAL 143.96 ZAP 68.0? EtJ 337.85 ZA[ J7J.93 ETE 3|7.02 ZAC 52.33 ETC 161.18 CLP -68.06

OLA -2.56 RAL 287.8# RAO 6567.9 VEL 12.023 PTH 2.J3 VHP 3.253 OPA -17.33 RAP 3J9.6#

L-| TIME |NJ LAT |NJ LONG |NJ RT ASC |NJ ATMTH |NJ ?flAE PO C$T TIN IN] 2 LAT

ZJTD.6# -|8.48 38.72 |50.97 JJJ.a4 Z |A 35 1570.7 -15.33
4#T3.27 Z_.18 217,63 1_2.28 T|.93 J4 21 23 4373.3 19.50

I#12.14 -19.55 J#.Z4 1$0.50 113.07 3 30 25 J3JZ.| -J6.26
4?07.08 23.21 1#7.65 J5Jo88 70°70 |_ 39 29 4|07.| 20,43

1707.O7 -_Z.43 2.25 149.08 1J6.50 4 32 31 |107.! -18.6#

4484,90 _6.23 179.73 150.63 6T.E_ |6 46 46 3884.9 72.87
DIFFERENTIAL CORRECT|ON]

70[ -,OJSD TRA -.4_03 TC3 ".0829 BAO .OJZ3

ROE -.2424 RRA ,0458 RE5 -*0853 FAU .|709#

FOE J.R3#_ FRA-2.SB67 FC3-6.385# BJP 470
ROE .248J BRA .4#_5 BC3 ,1044 FSP -|927

NI0-COUR$E [XECUT|ON ACCURACY

J_T 587.4 SGR 3||,1 SG3 6|5.8

RRT -.JZJ0 RRF -.1426 RTF .A??0

JGg 634.8 R23 .0634 R13 -.4804

JGI 58#.1 SG_ 308,0 THA |74.#5

[CC 1.3815

IN| Z LONG

51.44

210.18

IJ.99

190.Z1
355.lJ

I77.14
ORB|T 0ETERNINATION ACCURACv

ST 276.O $R 2#6.I $S 668.4

(RT .0384 CRS .8480 CST -.2709

LSA 727,0 NSA J80.8 $$A 20.6

ELl 286.2 EL2 175.8 Akr 87.98

LAUNCH 0ATE 0EC 10 |965 FLIGHT T|N[ 98.00 ARRIVAL OATE NAR 18 J966

HELIOCENTRIC CONIC

RL 147.51 LAL -,OO

RP JOB.04 LAP 2.S4

RC 7#.446 GL 18.Jl

PLANETOC[NTR|C CONIC
C3 22,_79 VHL 4.703

LNCH A?NTN LNEN TIN[

90.00 ! 37 57

80.00 JZ 59 4|

100.00 2 58 9

IO0.DO 14 22 10

IlO.O0 4 5 47
liD.DO I_ 33 I

0[STANCE _31.865

LOL ?7.73 vL 20.237 GAL -8.24 AZL 06.67 MCA 130.24 5MA 132.12 ECC .16306
LOP 208.01 VP 38.J09 GAP -|.00 A?P #_,j_ TAL E_3.3| TAP 3_3.35 RCA 107,93

GP 1.26 ZAL ]43.42 CAP 73.55 275 557,83 ?AE 174.52 ETE 292.34 ?AC 50.14

OLA -Z.45 RAL Z07.98 RkD 656?.9 VEL 17.01! PTH Z.14 VMP 3.|38 0PA -16.06

L-I TIME IN] _AT |NJ LONG JNJ RT ASC IN] AZNTH " |NJ TIME PO CST TIM

2170,89 -|B.4B 38.73 1_0.88 JlJ.B4 2 14 B 1570.8
4966.65 _Z,04 2|7.40 |52,12 71.73 14 22 27 A366,7

IS|].IT -19.56 18.24 l_0.4J |13.07 3 30 E 1312.2

4700.63 _3.J3 197,A3 151.72 ?O,_Z 15 40 30 4100,6

1706.73 -_2.42 2.23 148.99 116.5J 4 32 14 ||06.7

4470.84 26.07 179.34 130.46 67.07 16 47 40 3076,J

OIFFERENTIAL CCRRECTIONJ

TOE .0_77 TRA *.547_ TC3 -.2043 BAU .066Z

ROE -.23_3 RRA .04#0 RE3 -,07|| FAU .18068
FOE ].JSZA FRA-Z.3118 FC3-6.8368 8SP 990

ROE .2399 8RA ._300 8c3 .2163 rsP -_069

IN( 3.3254 V] 30.213

APO |56.3| V2 55.0?6

ETC 160.64 CLP -73.35

RAP 5|7.5? ECC J.3765

|NJ 2 LAY IN] 2 LONG

-15.36 31.43

18.34 209.77

-16.26 1J.88

20,26 188,_1

-1e.68 35_.09

22.74 1?1.77

ORBIT O[TERNINAT[ON ACCURACY

ST 19_,8 JR 286.0 $S 6_9._

ERr -.Z_63 CR$ .8503 CST -.3084
LSA 747.8 USA 192.3 SSA 20,0

EL| t#Z.4 ELI I#0.5 ALt 10_._6

N|0-COURSE EXECUTZON ACCURAC_

$GT 6B6.| SGR 299.3 SG3 654.4
RRT -.|693 RR_ -,|760 RTF .64|7

SGE 748,5 R_3 .0455 RJ3 -,643#

SG| 68_.3 SG_ 29A.0 7HA |74._3

L_UNCH OAT[ DEC IO 1#63 FL/GH7 7|_1_ IO0,OO ARRIVAL OA7[ MAR 20 1966

HELIOC[N?RIC CONIC

RL 147.51 LAL -.O0

RP JO$.O_ LAP 2.4J
RC 81.719 GL 19.#0

PLAN(TOC[NTR|C CONIC

C3 22.567 VHL 4.750

LNCH AZNTH LNCN T_NE
90.00 I 37 46

90.00 13 I J6

iOO.OO 2 58 2

IOO.O0 14 25 41

llO.DO 4 3 47

110.00 J3 34 23

DISTANCE 288.264

LOt. 77.73 VL 28.235 GAL -6.17 k?L 86.68 HCA 133.45 SMA 132.1| ECC .IB211 INC 3.3172 v] 30.2_3

LOP 2JJ.23 VP 38.096 GAP -,33 A?P 92.28 TAL 223.|J TAP 35_,56 RCA 308,05 APO ]56.J? v2 3_,063
GP |.36 ZAL J43.ZJ ZAp 79.06 ETS _37.83 ?dE |?5.03 (T[ _48.56 ?AE 47,82 CTC 160.0_ CLP -78.05

0LA -2.33 RAL 286.15 RAO 6567.9 VEL |1.998 PTH 2.J4 VHP 3.089 OPA -10.53 RAP 313.01

L-! TIN[ |NJ LAT INJ LONG |NJ RT A$C |NJ AZNTH |NJ T|NE PO CST TIN |NJ 2 LAT

2171.25 -10.49 38.75 150.8_ 1|1.83 2 13 57 157|.2 -15.37

4959.66 _1.89 _16,94 15_.03 7J.57 14 23 55 4339.7 J9.17
1812.33 -|9.56 |9.23 |50.39 ||3.07 3 28 54 |3|_.3 -16,27

A693.7# 22.#8 |#6.98 ]5|.62 70.33 |5 A! 33 4083.B 20.08

|706.49 -22.41 2.22 148,98 |J6,5J A 32 14 1106o3 -IB.67

4A72,3# 23.90 |78.8J |50.36 66.87 J6 46 38 _872.4 Z_.34

O|FFERENTIAL CC_R(CTION5

TOE .0714 TRA -.6106 TC3 -,3607 BAU .IJOZ

ROE -.2279 RRA .0523 RE3 -.0374 FAU .J0788

r0[ Z.o486 FRA-Z.3_03 FC3-7.2J17 BSP 1375

80( .2309 BRA .61_O BE3 ,3633 FSP -ZJ73

NZOoCOURS£ [X£(U?ZOI ACCURACY

SGT 8|7.6 SG_ 28?.4 $G3 684.8

RRT -.Z_4 RR_" o,_Z|4 RTF .730#

SGB 666.6 223 .0346 213 -.7323

$GJ 8_0.3 $G2 279.4 THA 174,99

ECC 1.37J4

IN] 2 LONG

31.47

209.32

12.DO
158.30

555.06

171.37

OR01T DETERMiNATiON ACCURACY

$7 237,6 SR Z75,6 SS ?0?.3

CRT -.4250 CR$ .9530 C$T -.6708

LSA 77J,3 NSA 183.3 S5A JR.2

ELI 309,4 EL2 181.5 ALF ]25.56

|733



JPL TM 33-99 EARTH--VENUS TRAJECTORIES tVOL 2, 1965-66)

LAUNCH 0ATE DEC JD |965 FLIGHT TIME 102.00 ARRIVAL DATE MAR ZZ |966

HELIOCENTRIC CON|C 01STANCE 294.632

RL |47.3l LAL -.00 LOL 77.73 VL 28.Z28 GAL -8.09 AZL 86.69 NCA |36.66 SMA 132.06 [CC .|B|Z8

iP lOg.|Z LAP Z.Z7 LOP Z|4.44 VP 38.078 GAP -.08 AZP 92.41 TAL 222.80 TAP 359.46 iCA |08.12

RC 84.008 GL 20.00 GP 1.46 ZAL 142.93 ZAP 84.52 ETS 387.84 ZAE |72.90 ETE Z16.20 ZAC 49.75
PLANETOCENTRIC CONIC

C3 22.243 VHL 4.7|6 DLA "2.20 RAL 288.4| RAD 6567.9 VEL |I.984 PTH 2.|4 VHP 3.045 DPA -19.00

LNCH AZNTH LNCN T|ME L-I TIME |NJ LAT INJ LONG INJ RT A$C INJ AZMTN |NJ TIME PO CST TIM

90.00 _ 37 50 2171.69 -|8.5| 38.78 |50.90 Ill.B| 2 14 2 1571.7
90.00 13 3 13 4952.19 2|.72 ZI6.45 152.00 7J.38 14 25 46 4352.Z

tOO.DO 2 58 9 |8JZ.60 -19.57 19.27 150.44 113.06 3 30 2 |312.S

100.00 J4 25 35 4686.51 22.81 196.50 151.59 70.14 15 43 42 4086.5

liD.DO 4 A 3 1706.33 -22.41 |.El 148.03 116.52 4 32 29 1106.3
liD.D0 15 36 |I 4465.54 25.72 178.47 |50.33 66.66 |6 50 37 3863.3

IHC 3.3082 Vl 30.243

APO 155.00 v2 35.050

ETC 158.42 CLP -84.52

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TDE .|ITZ TRA -.8765 TC3 -.5279 BAU .1575 8GT 971o9 $(_1 Z75,5 $G3 708.0

ROE ".Z172 RRA .O56A RC3 -.0421YAU .19336 RRT -.2768 RRF -.ETOORTr .8202

FOE Z.0986 FRA-Z.83A8 FC3-7.5239 89P 2185 8GB IOI0.Z RE3 .02_8 R13 -.82|0

802 .2468 BRA .6788 BC3 .5285 FSP -2Z69 5G! 975.1SG2 2_3.9 THA 175.|6

RAP 312.68 ECC 1,36_I

INJ Z LAT INJ Z LONG

-J5.38 31.50

18.98 Z08.85

-16.ZB JZ.D2

19.90 |88.92

-18.66 355.07

ZZ.34 |70.94

ORBIT _ETERNINATION ACCURACY

ST ZBS.Z 5R Z64.7 $S 719.3

CRT -.5645 CR5 .9589 CST -.7740

LSA 793.5 MSA |93,3 SSA 15.6

ELl 344.5 EL2 180.9 ALF 135.78

LAUNCH DATE DEC JO 1965 FLIGHT TII_ 104.OO ARRIVAL DATE NAR Z4 J966

HELIOCENTRIC CONIC

RL |47.31 LAL -.00

RP |08.|6 LAP Z.13

RC 86.309 GL Z0.09

PLAN(TOCENTRIC CONIC

C3 21.907 VNL 4.880
LNCH AZMTH LNCH T|ME

90.00 I 38 8

90.00 I3 5 34

lO0.OO Z 58 3I

100.00 IA 27 58
liD.DO 4 4 33

110.00 I5 38 I9

DISTANCE 300.971

LOt. 77.73 VL 28.217 GAL -8.00 AZL 86.70 HCA 139.87 SMA 13J.98 ECC .18053 INC 3.298| V| 30.243

LOP ZJ7,84 VP _.058 GAP .35 AZP 92.52 TAL Z22,40 TAP Z,27 RCA 108,15 APO 155.80 YZ 35,036

GP 1.56 ZAL IA2.58 ZAP 89,87 ITS 357.88 ZAE 169.7_ [TE ZOJ.40 ZAC 43.69 ETC |58.78 CLP -89.87

DLA -2.06 RAL 288.74 RAD 6567,9 VEL IJ.970 PTH Z.J3 VHP 3.023 OPA -19.39
L-I TIPq[ INJ LAT IN| LONG IN| RT A$C IN| AZNTH IN| TIME PO CST TIN

ZITg.Z6 -IB.SZ 38.82 151.0! 111.81 Z 14 20 1572.3

4944.23 Z|.55 Z|5.9_ 152.04 7|.|7 14 Z7 58 4344.Z

1912.87 -19.58 19.29 150.35 IJ_.05 3 30 Z4 1313.0
4678.76 ZZ.63 J96.00 15J.8_ 69.93 |5 45 5l d078.8

J706.24 -2_.40 Z.20 149.|5 116,5Z 4 33 0 1106.Z

A458.28 25.52 177.99 150.36 86.45 |6 52 37 3858.3
DIFFERENTIAL CORRECTIONS

TOE .1634 TRA -.7440 TC3 -.7047 8AU .2065

ROE ".ZO6Z RRA .O6OZ RC3 -.0257 FAU .19563

rOE Z.1278 FRA-Z.SZ35 FC3-7.7310 BSP 2827

BO[ .Z831 BRA .7464 8C3 ,70FZ FSP "2309

RAP 310.44 [CC 1-3605
IN| Z LAT IN| Z LONG

-15.40 31.34

15,78 Z08.35

-16.29 12.04

19.69 |88.44

-|8,66 358.D7

2Z.ll 170.50
ORBIT DETERMINATION ACCURACY

ST 339.3 5R Z53.4 55 T_7.6
CRT -.6573 CRS .96J4 CST -.8344

LSA 819.Z NSA 193.3 SSA J7.Z

EL| 589.4 EL2 166.4 ALF 147.|3

MID-COURSE EXECUTION ACCURACY

$GT 1142.7 8GR 264.| SG3 7ZO.Z

RRT -.3375 RRF o.3273 RTF .8634

$G8 117_,8 R23 .OZZ9 R13 ".8639

5G| 1146,3 $G2 247.8 THA 175.32

LAUNCN DATE 0EC J0 1965 FLIGMT TINE |06.00 ARRIVAL DATE NAR Z6 Jg56

HELIOCENTRIC CONIC

RL 147,3| LAL -,00

RP 108.20 LAP 1.97

RC 88.623 GL ZO.J8

PLAHETOCENTRIC CONIC

C3 21.556 VHL 4.643

LNCH AZMTH LNCH TIME

90.00 I 38 40
90.OO J3 8 16

lO0.O0 Z 59 7

|O0,OO 14 30 30

1|O,O0 4 § 19

llO,O0 15 40 47

DISTANCE 307.281

LOL 77,73 VL 28,Z01 GAL -7.90 AZL 86.71NCA 143,07 SMA 131.86 ECC .17987

LOP 220.85 VP 38.034 GAP .76 AZP 92.63 TAL 221.90 TAP 4,98 RCA 108,14

GP 1.68 ZAL J42.J7 ZAP 95.05 ETS 357.94 zAE 166.30 ET_ 193.99 ZAC 4|.79

DLA -1.92 RkL Z89.14 RAD 8567.9 VEL 11.956 PTM 2.J3 VNP 3,02J OPA -|9.70

L-I TIME IN| LAT IN| LONG IN| RT ASC IN| AZMTH IN| TIME PO CST TIN

2172.89 -18.54 38.86 151.19 111.80 2 J4 53 157Z.9

• 935.82 21.36 E15.39 I5Z.13 70.96 14 30 31 4335,8

|913.38 -19.59 19,32 150.73 113,O4 3 31 O 13J3.4

4670.56 22.44 195.47 151.72 69,71 J5 48 ZO 4070.6

1706.|6 -22.40 2.20 |49.34 1|6.52 4 33 45 1106.2

4450.55 25.31 177.49 150.44 66,2Z 16 54 58 5850.5
DIFFERENTIAL CCRRECTION$

TO( .2094 TRA -.8112 TC3 -.8880 BAU .2559

ROE -.1949 RRA .0840 RC3 -.0080 FAU .19562
FOE 2.128o rRA-2,S729 FC3o7.8564 BSP 3478

BOE .Z881 BRA .8137 BC3 .8880 FSP -2324

INC 3.2565 VJ 30.Z43

APO J55.58 VZ 55.023

ETC 158.15 CLP -95.05

RAP 308.37 ECC 1,35aB

IN| Z LAT IN| Z LONG

o|5,41 31.57

10.57 207.83

-16.30 |2.07

19.4T 197.93
-J9.66 355.06

EJ.88 170.02

ORBIT OETERNINATION ACCURAC_

ST 397.| SR 24|.7 $5 731.5

CRY -.7218 CR$ .9639 CST -.872J
LSA B44.9 MSA 192.7 SSA 16.B

ELI 439.6 ELI J5J.1ALF JSZ.B|

MID-COURSE EXECUTION ACCURACY

SGT 1322,8 5GR 253,3 5G3 7Z4.0
RRT °.4036 RRr -.3905 RTF .8910

860 1346.9 RZ3 *021A RJ3 -.8914

$61 1326.9 $GZ 231.0 THA 175.44

LAUNCH DATE DEC 10 196S FLIGHT TIN( I08.00 ARRIVAL D&TC MAR 28 J966

HELIOCENTRIC CONIC

RL |47.3| LAL -.00

RP J08.24 LAP J.SZ

RC 90.948 GL 20.26

PLANET_ENTRIC CONIC

C3 ZI.192 VHI. 4.603

LNCH AZNTH LNCH TIME

90.00 I 3g 26

90.00 15 IJ 18
JO0.O0 Z 59 57

100.00 14 33 27
110.00 4 6 I9

IiO.O0 15 43 35

0ISTANCE 313,584

LOt. 77.73 VL _8.182 GAL -7.79 AZ_ 88.73 MCA 146.Z8 SMA
LOP Z24.03 VP 38.007 GAP 1.15 AZP 9Z.7Z TAL Z21.33 TAP

GP 1.81 ZAL 141,89 ?AP 100,01 ET$ 358.03 ZAE J62.91 ETE

J31,7| ECC .17928 INC 3,2730 Vl 30.243
7,60 RCA 108.10 APO 155.33 VZ 35.0|0

189.69 ZAC 40.09 ETC 157.57 CLP-100.0I

OLA -1.77 RAL 289._ RAO _567,9 VEL 1J.940 PTH Z.|2 VHP 3.038 OPA -19.94

L-I TIME IN| LAT IN| LONG IN| RT A$C IN| ATNTH IN| TIME PO CST TIM

Z|73.5_ -18.55 38,90 151.42 1||.78 _ 15 39 |573.5

AgZS.97 ZJ.|7 214.8| J52.28 70,74 14 53 25 432?.0

1913.78 -lg.60 19.34 J50.96 1|3.O3 3 3| 5! J313.B

4861.95 Z_.Z3 194.91 J51.86 69.49 J5 5J 9 4061.9
1706.05 oZZ.AO _.19 J49.58 116.52 4 34 45 1106.0

4442.44 25.09 176.97 J_0.59 65.98 J6 57 38 3842.4

OIFFER[NT|AL C_RRECT|ON$

TOE ,ZSAO TR_ -.87_? _-1.0759 BAU .3048

ROE -.J83_ RRA .06?7 RC3 .0111 rAU .19365

FDE _.096_ FRAoE.49_8 FC3-7.9|09 89P 4135

BOE ,3132 BRA .8793 BC3 J.0759 FSP -2326

MID-COURSE EXECUTION ACCURAC_

SGT 1_07.6 SGR 243.A SG3 720.2

RRT -.4748 RRF -.4588 RTF .9095

SG_ J527.Z RE3 .0207 RJ3 -.9096

SGI 1512.Z $GZ Z|3.5 THA |75.53

RAP 306.51ECC 1.3a88

INJ Z LAT INJ Z LONG

-15.43 3|.61

18.35 20?.27

°J6.31 |_.09

19.Z4 187.39
-J8.85 3_5.O6

Zl.63 1_9.53

ORBIT OETERMINATION ACCURACY

5T 456.Z SR Z29.3 $$ 789.4

CRT -.7680 CR$ .9702 CST -,8964

LSA 869.5 MSA J9J.4 59A 1_.9

ELI 492.Z ELI J36.2 ALF |57.02

J734



JPL TM 33-99 EARTH--VENUS TRAJECTORIES ¢ VOL 2, 1965.66 )

LAUNCH DAlE DEC 10 1965 FLIGHT TIME 110.00 kRRIV4L DATE NAR S0 1966

HELiOCENTRiC CONIC 0I$TANCE 3Jg.BJg

eL JaT.31 LAL -.00 LOL 77.73 VL ZB.158 GAL °7.68 AZL 85.74 HCA 149.48 SNA 131.54 ECC .17876

Re I08.Z9 L4P 1.65 LOP Z27.Z5 VP )7,978 GAP 1.53 A_P 91.81 TAL 120.67 TAP 10.15 RCA 10J.03

RC 93.Z79 GL 20.34 GP 1.95 7AL |4|.16 ZAP 104.71 ITS )58.16 ZA( 159.67 ETE 186.88 ZAC 38.62

PLANETOCENTRIC CONIC

(3 2O,BJZ VHL 4,562 DLA "J,SJ RAL 190.17 RAD $587,8 VEL JJ,gZ4 PTH 2,JZ YHP 3.07J DPA -10,09

LNCH ATNTH LNCH TIME L-! TIME INJ LAT INJ LONG INJ RT A$C IMJ ATHTM |NJ TfHE PO CST TIM

90.00 1 40 27 2174.08 -IB.58 38.93 151.71 111.77 2 16 41 1574.1

90.00 lS Jd 38 4917.75 Z0.96 ZI4.RZ 151.48 70.51 14 36 38 4317.8

JO0.O0 3 l 2 I914.08 -19.8| 19.38 131.26 113,03 3 32 56 1314.1

JO0.O0 14 36 44 465Z.96 2Z.OZ 194.33 J51.07 69.25 15 54 17 405_.0
110.00 # 7 34 1705.63 °22.39 2.J8 I49.BB 1J6.53 4 36 0 II05.B

JzO.DO J5 46 4Z 4433.98 24.85 J76.41 J50.79 85,74 J7 0 36 3834.0

DIFFERENTIAL CORRECTIONS NXO-COURS( EXECUTION ACCURACY

TOE .2971 TRA -.9390 TC3-|.2659 BAU .35_3 8GT 18_Z.7 SGR 234.7 $03 ?08.4

ROE °.1714 RRA .0710 RC3 .031I FAU .18942 RRT ".5498 RRF -.5325 RTF .9213

FOE 2,0512 FRA°Z.3758 FC3-7.8796 BSP 4777 SGB 1708.9 RZ3 .0131 R13 -.9215

BD£ .3430 BRA .9417 BC3 1,Z663 FSP -22BB SGI 1897,7 SGZ |95.5 THA 173,58

INC 3.257! vl 30.243

APO 155.08 v2 3a.996

ETC 157.08 CLP-|0a.73

RAP 304.90 Ecc J.3425

INJ 2 L4T INJ 2 LONG

-15.45 51.64

IB.11 206.70

-16.32 12.:1

19.00 186.83

-18.65 355.04

21.38 189.0|

ORBIT 0ETERNINAT|ON ACCURACY

ST 515.5 SR 218.9 $S 725.9
CRT -.B0_3 CR$ .9751 ¢$T °.9117

LSA 896.3 MSA 190.4 $SA 14.8

ELI 545.8 ELi 122.0 ALF 160.50

L_C_C_ 047[ OE( 10 I965 FLIGHT TJt_ J1_.O0 ARRIVAL CATE APR I 1966

HELI(XENTRIC CONIC

RL 147.31 LAL o.00

RP 108.33 LAP 1.49

RC 95.611 GL 20.40

PLAN[TO(ENTRIC CONIC

C3 ZO.4_T VHL 4.518
LNCH AZMTH LNCH TIME

90.O0 l 41 44

90.00 13 I8 16

100.00 3 Z 24

100.00 J4 40 17

110.00 4 9 8

JlO.O0 15 50 5

0Z$TANCE 3E6.048
LOt. 7?.73 VL 28,J32 GAL -7.55 AZL 86,78 HCA ISZ.EB SMk

LOP 230.44 VP 37.946 GAP 1.9(3 AZP 92.88 TAL 2|9.94 TAP

GP 2.13 7AL 140.56 ZAP 109.16 ETS 358.33 ZA£ 138.63 ETE

|3J.35 ECC .J7830 INC 3.2319 Vl 30.243
12.61RCA 107.95 APO 154.77 VZ 54.983

I84.87 7AC 37.40 ETC J56,72 CLP-I09,17

OLA -1.45 RAL ZIg. T8 RAO 6567.8 ¥EL II.gO8 PT_ E.lZ vHP 5.117 OPA -Z0.14 R_P 305.56 E¢C 1.5_60

L-| TIME INJ LAT INJ LONG _NJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2174.36 -18.37 38,95 |_Z.05 111.77 Z 17 58 1574.4 -15.46 31.66

4908.28 20.74 ZJS,EJ 131.74 70.28 14 40 4 4308.3 I?.B? 206.JJ

J914.14 -J9.$I I9.36 I51.60 113.03 3 34 IB I314.1 -18.32 I2.lJ
4643.73 21.79 |93.73 |52.32 89.02 15 57 41 4043.7 18.75 186.26

1703.36 °22.38 _.15 150.23 116.54 4 37 51 1105.4 -18.63 355.01

4423.27 24.6J 175.87 I51.04 65.49 17 3 50 5825.3 2J.09 168,48

ORBIT DETERMINATION ACCURACY

57 573.2 SR 204.0 $$ 717,4

CRT o,8309 CR$ .9797 C$T -.9220

LSA 921.4 MSA IBB.9 $SA 13.6

ELI 598.6 EL2 I08,7 ALF 162.95

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE .3373 TRA -.997_ TC3-I.4587 BAU .3984 8GT IB78.5 SGR 2_7.8 SG3 692.Z

ROE -.J593 RRA .0740 RC3 .03_7 FAU .J8410 RRT o,61_9 RRF °.F_BB RTF .9295

FOE 1.982B FRA°2.2430 FCS-7.BOB4 BSP 5419 SGB 1890.3 R_3 .0268 R13 °.9297

BDE .3730 BRA 1.0002 BC3 J.43_6 FSP -ZZ4B 5GI IBB2.0 SG_ I77.0 THA 175.6J

LAUNCN 0_TE 0EC 10 1965 FLIGHT TIME 114.00 ARRIVAL D_TE APR 3 196£

H[LZOCENTRIC CO¢¢IC 01$T4NCE 332.252

Wk 147,31 L_L -.00 LOL 77.73 VL 28.103 GAL -7.41 AZL 96.79 HCA J55.87 SMA 131.14 ECC .17799 INC 3,2140 Vl 50.245

RP 10_.37 LAP |.31 LOP 233,63 VP 37.912 GAP 2.25 ATP 92,93 TAL 219.1_ TAP 1_,01 RCA 107.81 APO 154.46 V2 34.970

RC 97.969 GL 20.45 GP Z.34 ZAL 139.92 TAP 113.32 ITS 358,_6 7A[ 153.82 [TE I83.52 ZAC 36.41ETC !_6.52 CLP-IJ3,54

PLAN[TOC[NTRIC CONIC

C3 20.005 VHL 4,475 0LA "|._0 RAL 291,47 RA0 6567.8 VEL 11,89| PTH 2.11 VHP 3,176 0PA o_0.10 RAP 302.50 ECC 1.3_92

LNCH ATMTH LNCH TIME L-I TIME INJ LAT INJ LONG _NJ RT ASC INJ AZNTH INJ TIME PO CST TIN |NJ 2 LAT |NJ 2 LONG

90.00 I 43 21 ZJ74.18 -18.5? 38.94 152.45 111.77 2 19 35 1574.Z -15.45 31._5

90.00 13 21 B 4898.73 ZO.SZ 212.99 153.O6 70.05 14 43 46 4298.7 11.62 205.52
100.00 3 4 5 1913.74 °19.60 19.34 152,00 I1_.03 3 35 59 1313.7 °16.31 12.09

100.00 14 44 5 4634.4I 2|.56 193,J3 152.64 68.78 18 1 19 4054.4 18.49 185.69

llO.O0 4 10 57 1704.45 °22.35 2.09 150.64 116.5_ 4 39 21 1104.4 -18.60 354.96

II0,00 15 53 42 4416.46 24.3E 175.30 151.35 65.24 17 7 19 3816.5 20,el 167.95

OIFF[RENT|AL CORRECTION_ H|0-COUR$E EXECUTION ACCURACY ORBIT 0ETERMIMATION ACCURAC _

TOE ._752 TRA-|.0502 TC3o1.65|3 BAU .4421 5GT 2055.2 SGR 223.1 $G3 670.5 ST _29.3 SR 190.9 SS 708.9

ROE -.1472 RRA .O765 RC3 .0758 FAU .17727 RRT °.1037 RRF °.8865 RTF .9348 CRT o.8543 CRS .9846 C$T -.9283

FOE 1.9105 FRA-2.0861 FC3-7.6718 BBP 6023 SGB 20_7.3 R23 ,0348 R13 -.9350 LSA 948.4 MBA 188.1 SsA 12.3

BO[ .403J BRA J,0530 BC3 I._530 FSP "2J74 5GJ 2081,2 802 JSB.0 THA J7_,6J ELI 650,6 EL2 96.0 ALF 165.J4 •

LAUNCH DATE DEC 10 1965 FLIGHT TIME 116.00 ARRIVAL OATE APR 5 1966

HELIOCENTRIC CONIC
RL 147.31 LAL -,00

RP 108.41 LAP 1.14

_C J00.3Z3 GL 20,46

PLAN[TOCENTRIC CONIC

C3 I9.374 VHL 4.424

LNCH ATNTH LNCH TIM[
90.00 I 4S 24

90.00 13 26 8

100.O0 3 6 12

J00.00 J4 48 I

IIO.O0 4 J3 12

110.00 15 57 _0

OISTANCE 338.432
LOL 71.73 VL 28.071 GAL -7.28 AZL B$,B2 HCA 189.07 SMA 130.91 ECC .17155 INC 3.1835 vz 30.243

LOP 258,82 VP 37,877 GAP 2,59 kIP 92,97 TAL _18.27 TAP 17,33 RCA 107,_6 APO 154,15 VZ 34.957

GP 2.82 ZA_ J39.22 7AP JJ7.20 ETS 3_B.B7 ?A£ J51.23 ETE JB2.OJ 7AC 35,8_ ET( J56,54 CLP°JJ7,2_

DLA -1.]7 RAL 292.23 RAO 8_7.8 VEL 11.871 PTH 2.11VHP 3,244 OPA °19.94 RAP 301.72 ECC 1.3Z21

L-I TIME ]NJ LAT INJ LONG |NJ RT A$C INJ AZMTH INJ TIME PO CST T|M INJ 2 LAT INJ 2 LONG
2173.10 -18.54 38.87 152.89 111.79 2 21 37 1573.1 o15.42 31.59

4889,47 Z0.3| 212.40 153.43 69.83 14 47 37 4289,5 17.38 204.95

I912.46 -19.56 19.26 I52.44 |13.0G 3 38 4 13i2.5 -16.27 12.0J

462_.34 2J.34 192,55 J33.01 88.58 J8 3 8 4023.3 J8.24 J85.13

1702.74 "22.30 1.99 J_1.09 IJ6.61 4 41 35 J102.7 o18.54 354.B_

4407.93 24.1J 174.78 JSJ.?_ 65.00 17 10 58 3807.B 20,54 167,43

ORBIT 0ETERHIMATION ACCURACY
5T 681.2 BR 177.8 $S 695.Z

CRT °.B734 CR$ .98BB CST -.95_3

LSA 971.4 HSA J87,J $SA IJ.O

£L1 _98,9 EL2 84.3 _Lg 166.98

O_FrEREMTXAL CORRECTiON8

TOE .408Z TRAoI.O_3 TC3ol.84BI BAU .4844

ROE ".JS_| RRA .07BB RC3 .1014 FAU .17020

FDE J.8J98 FRAo|,9290 FC3-7.3279 BBP 6639
BO£ .4300 ORA l.lOIJ BC3 J.8509 FSP -211|

NI0-COUR$E EXECUTI(_I ACCURACY
SGT 223J,0 SGR 221._ $G3 G47.5

RRT -.7777 RRF -.TG_B RTF ,93B6

SGB 2242.0 RZ3 .046Z RI3 o.93_B
$_Z 2237.7 S_2 138.B THA 175.57

/735



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 2, 1965-66

LAUNCH 0ATE 0[C l0 1965 FL|GHT TIN( 118.00 ARRIVAL DAT[ APR 7 1966

H[LZOC[NTRIC CONIC OJgTANC[ 344.§89

RL J47.3J LAL -.00 LOt. ??,73 V_ 28.037 GAL °?.J3 ATL 06,86 HCA J$Z.Z$ S#A 130.66 £CC .1771§ INC 3.1411

RP I0g.44 LAP ,96 LO# ZdO.Ol VP 3?.840 GAP 2.92 ATP 92.9_ TAL 217.34 TAP 1_.60 RCA 107.50 APO 153.g2

RC 102.$92 GL ZO.4J GP 3.00 7AL J3g.AJ ZAP JZO.BJ ITS 359.30 ZA£ IA8.80 IT( 180.8| 7AC 35.12 [TC 156.92

PLAN[TOC[NTRIC CONIC

C3 19.J20 VHL 4.3?3 0LA -1.08 RAL 293.06 RAO 6567.8 V[L 11.853 PTH Z.10 VHP 3.320 OPA -|g.64 RAP 501.20 [CC |.3|4?

LNCN AINTH LNCH TIN( L-[ TIN( IN| LAT ;NJ LONG IN| RT AS( iN| AZNTH IN| TIN( PO (ST TIN IN| Z LAT |NJ 2 LONG

gO.DO J 48 2 2170.41 -19.47 38.?0 |5},3? 111.55 2 24 13 |5?0.4 -15.35 31.42

90.00 13 30 8 4881.07 20.11 11|.86 155.86 69.63 14 51 29 4281.1 17.15 204.43
IDD.DO 3 8 53 1909.63 -19.49 19,08 151.93 115.13 3 4D 45 1309.6 -16.19 IJ.B4

100.00 14 51 59 4617.08 21.13 J92.03 153.44 68.35 16 B 56 4017.1 18.01 184.63

IlO.OO 4 15 59 1699.00 -ZZ.ZO l.?g 151.58 1J6.69 4 44 18 1099.6 -18.44 354.68

|lO.O0 16 1 22 4399.88 25.88 J74.25 152.15 64.?B 17 14 42 3799.9 20.28 166.96

)IFF[R[NT|AL ¢CMR(CTION$ NIO-¢OURS( (X[CUTIGN ACCURACY ORBIT 0(T[RNINATION ACCURACY

TO( .4378 TRA-I.1387 TC3-2.0458 _AU .5240 SGT 23_9.4 SC_Q 224.1 $G3 6_2.4 ST 729.6 SR 1_4.6 $5 679.9

ROE -.1232 RRA .0808 RC3 .J303 YAU .1625g RR? -.8446 RRF -.8315 RTF .9409 CRT -,8910 CRS .ggZ8 CST -,9346

FOE J.7233 FRA-J.?6_? F(3-7.3618 _$P 7210 8GB 1409.8 223 .0651 R13 -.94J2 LgA 993.5 NSA 186.Z $$A g.6

80[ .4548 BRA 1.1415 8C3 2.0500 FSP -Z036 SC,| 2406.8 802 J19.6 THA 175.48 [LI 744.4 [LZ 73.3 ALF 168.52

Vl 30._43

v2 3a,ga5

CLP-|20.86

LAUNCH OAT( 0£C 10 1965 FLIGHT TII_: 120.00 ARRIVAL 0A7[ APR g 1966

H[LJO((NTRtC CONIC

RL 147.31 LAL -,DO
RP 108.48 LAP .??

RC 105.043 GL Z0.2?

PLANETOCENTR|C CON|C

C3 18.835 VHL 4.3J?

LNCH A_NTH LN(H TAN(
90.00 J 51 37

90.00 13 33 51

100.00 3 IZ 28

JO0.O0 IA 55 42

IJO.O0 4 19 34

110,00 15 5 5

OIFF[R[NTXAL CORR(CTION8

TO[ .4621 TRA-|.J?JO TC3-2.2471 BAU .56J3

RO( -.1121RRA .0821RC3 .1644 rAU .15446

FO£ 1.6258 FRA-I,5894 FC3-7.i?58 BSP 7744

80[ .4755 BRA 1.1738 B(3 2.25_2 FgP -1943

0/STANCE 350.?23
LOL 7?.73 VL 28.001 GAL -6.9_ AZL 86.92 HCA 165,45 SNA I30,40 £(C .|7702 INC 3.0958 VJ 30,743

LOP 243.20 VP 37.802 GAP 3.23 AZP 92.99 TAL 216.3G TAP El.SO RCA 107.32 APO 153.48 VZ 34.931

GP 3.54 ZAL I37.72 TAP I24.|5 ITS 359.91 ZA_ 146,74 IT( 1?g.56 ZAC 34.77 (TC 157,47 CLP-lZ4.Z3

OLA -1.O? RAL 293.98 RAO 6567.# V[L II.833 PTH 2.10 VHP 3.404 0PA -19.13 RAP 300.92 [CC |.3061

L-I ?IN( INJ LAT INJ LONG JNJ RT AS( JNJ AZNTH INJ TIN( PO (ST TIN INJ 2 LATINJ Z LONG

2J64.68 -J8,33 38.35 153.89 11J.97 2 27 41 1564,7 -J5.|9 3l.O8
4874.69 lg.96 211.46 |54.36 69.48 14 55 ? 4174.1 J6.gg Z04.04

1903,89 -19,33 18.73 |53.44 113,25 3 44 12 |303.9 -|6.02 1J.50

4610.?1 20,9? 191.62 J53,94 68,20 16 12 3_ 4010.7 17.83 184.24

1693.82 °22,02 1,44 I52,10 116.83 4 4? 48 I093.g -18.25 354.3a

4393.55 23.69 173.85 152.66 64.6l |7 18 19 3793.5 20.08 16£.58

NIO-C(_JRS[ IX(CUT|ON ACCURACY ORBIT D[TERHINATZON ACCURACY

SOT 2560.6 8GR 232.8 SG_ 595.4 ST 772.7 SR |52.4 55 665.7

RRT ".8995 RRF -.8918 RTF .9410 CRT -.9066 CRS .996J (ST -.9346

8_ 257J.| 223 .0987 R|3 -.9424 LSA JO|Z.8 NgA 186.7 $$A 8.0
SGJ 2569.1SG2 JO|.A THA J75.3_ [L| 785.0 ELZ 63.3 ALF J69.79

LAUNCH 0ATE 0EC 10 1965 FL|GNT TIME 122.00 ARR|VAL OAT[ APR I| 1946

HELIOCENTRIC CONIC

RL 147,3l LAL -.00

RP 108.52 LAP .59

RC 107.406 GL 19.93

PLANETOC[NTRIC CONIC

C3 Ig.099 VHL 4,254

LNCH ATNTH LNCH TIN(

90.00 J 56 51

90.00 J3 36 43

lO0.O0 3 J? 3?
I00.00 14 59 38

l]0.O0 4 24 34

110,00 16 8 I1

0IFFERENTIAL CORRECTIONS

TOE ,4763 TRA-J.Ig46 TC3-2.4595 BAU .5973

ROE -.102l RRA .0839 RC3 .Z092 FAU .14659

rO[ I,_083 F_A-i.4197 F(3-?.0119 BSP 8274

_0( .48?1 8RA 1.1975 BC3 2.4684 FSP "1863

OISTANC( 356.836

LOL 77,73 VL 27.963 _AL -6.JI AlL J?.Ol H(A |6_.63 gHA |30.13 [{C ,|7683 INC 2,g934 Vl 30.Z_3

LOP 246.38 VP 37.753 _AP 3.54 AlP 92.94 TAL 215.52 TAP 23,_5 RCA |07.12 APO |53.14 V2 34._20

GP 4.40 ZAL J36.96 ZkP IZ?.Z3 (T$ ,85 ZA( |44,80 [T[ 118,06 7A_ 34.53 ETC 158.65 CLP-]ZT.36

DLA -J.23 RAL 294.99 RAD 6567,? VEL JI.BI0 PTH 2,09 VHP 3.A_5 0PA -|8.28 RAP _OO.g_ [CC J.2979

L-I TIN[ _NJ LAT IN| LONG IN| RT AS( IN| A_NTH |NJ TIN( PO (ST TIN IN| 2 LAT _NJ _ LON_
2152.87 -18.02 37.61 154.41 112.22 2 32 44 |552.g -14.96 30.3?

4872.85 lg.gl 21J.34 154.95 69,44 14 5? 56 4272.8 16.94 203.95

1892.31 -19,02 J8.01 153.97 113.50 3 49 I0 1292,3 -15.68 10.$1

4608.63 20.92 191.49 154.54 66.15 |6 15 27 4008.6 17.77 184.11

1682.78 -21.68 .76 152,63 JI?,10 4 52 36 1082.8 -1?.88 35_.?0

4390.93 23.62 17_.69 153.26 64.54 1? 2l 22 3790.g Ig.gg 166.42
MXO-COUR$£ EXECUTION ACCURACY ORS|T OETCRNINATION ACCURACY

SGT Z?|6.? SGR 25|.7 SG3 569.1 ST SOS.Z SR 141.7 $S 63g.?

RR? -._397 RRF -.9394 RTF .9426 CRT -.9193 CRS .g983 (ST -.g5Z$

8G_ 2728.) 22_ .J542 R13 -,94)0 LgA 1021.1NgA 187,0 $$A 6,§

$_1 27_?.0 $G2 65.7 THA I?5.0Z [LI 815.? EL_ 55.0 ALF 170.77

LAUNCH OAT( DEC tO 1965 FLIGHT TIME |24.00 ARR|VAL 0ATE APR |3 1966

H(LIO_ENTRIC CONIC

RL 147.31 LAL -.00
RP 108.56 LAP .40

Re 109.770 _L 19.16

PLAN(?O((NTRIC CONIC

C_ 17.465 VHL 4.J7_

LNCH AINYH LNCH TJ[v/[
90.00 2 5 39

90.00 13 37 ?

I00,00 3 26 10

I00.00 14 58 I?

110.00 4 3_ 30

110.00 16 9 27

OIFF(R(NTIAL CORRECTIONS

TO( .47_5 TRA-1.2039 TC3-2.61302 8AU .6314

R0( -.0943 RRA .086d RC3 ,27_0 FAU .13833

rOE _.36_6 FRA-J.2376 FC3-6.8570 BgP 8750

BO[ .4818 BRA 1.2070 BC3 2.7043 FSP o1763

OISTANC[ 362.928

LOL 77.73 VL 27.g23 GAL -6.64 A_L 87.16 HCA |71.82 _A 129.85 ECC .17671 INC 2.8341 Vl _0.243
LOP 249.56 VP 37.722 GAP 3.83 A_P 92.8| TAL 214.13 TAP 26.05 RCA 106.90 APO 152.79 V2 54.909

OP 5.92 ZAL 136.30 ZAP 130.02 ETS 2.50 ZA( 143,01 (Y( 175.87 ZAC 34.32 ETC 160.87 CLP-130.28

DLA -1.79 RAL 2_6.|4 RAD 6567.7 VEL I|.?B3 PTH 2.08 VHP _.59_ 0PA -16.74 RAP 300.85 [CC 1.1874

L-| TIN( |NJ LAT INJ LONG INJ RT AS( INJ AZNTH INJ TIN( PO (ST TIN INJ Z LATINJ 2 LONG

21L_6._ -17.35 36.0! |54.9I 112.73 2 41 6 lS2?.O -14.12 29.82

4882,13 20._3 2|1,93 15_.68 69.66 14 58 29 4282.J 17,18 204.50

18_ -lB,_ 16.47 154.47 114.03 3 _7 l? 1267.3 -14.93 9.33

4617.06 21.13 192.03 155.27 68,35 16 16 15 4017.| Jg.0l 184.63

1659,65 -Z0.96 359.36 J53.12 li?,6A 5 0 9 1059.7 -J?.Og 352.$6

4397.47 23.81 174.10 1_4.02 64.71 1? 22 44 5797.5 2O.ZO 166.81
N_O-COUR$[ [X(CUTJON ACCURACY ORBIT O(T[RHINAT/ON ACCURACY

8GT 2864.0 8GR 189.8 8G3 54J.2 ST BIB.Z SR 134.Z SS _O5.O

RRT -.9617 _ -.9726 RTF .9422 CRT -.g169 CR$ .9993 (ST -.9164

$G8 2_?8.6 223 .1398 RI3 o.9429 LgA 1008.9 NSA 189.2 $$A 4.8

SG1 28??.5 $G2 ?9.0 THA |?4.44 (LJ 827.7 EL2 49.8 ALF J71.32

J736



JPL TM 33-99 EARTH--VENUS TRAJECTORIES *VOL 2. 1965-66_

LAUNCH DATE DEC tO 1965 FLIGHT TIME 126.00 ARNZVAL DATE APN 15 196G

HEL|OCENTR|C CONIC 0ISTANCE 369o001

RL J41.31 LAL -.DO LOL 77.73 VL Z7.882 GAL -6.46 ATL 87.52 HCA 178.00 SNA 129.56 ECC .17564 |NC Z.A?Z?

mP 108.59 LAP .ZZ LOP ZSZ.T3 VP 37,681 GAP do12 ATP 92.47 TAL 213.10 TAP _8.10 RCA 106.67 APO 152.4A
RC 112.133 GL IT.D9 GP g.3S ZAL 136.00 ZAP 132.31ETS 6.13 7AE 141.17 ETE 171.55 ZAC 33.91ETC 165.B9

PLANETOCENTRIC CONIC

C$ 16.591 VHL 4.072 OLA -3.62 RAL 297.59 RA0 $567.7 VEL 11.746 PTN 2.07 VNP 3.719 DPA -13oZB RAP 300.73

Vl 30.243

VZ 34.J9T

CLP-133.01

ECC 1.Z729

LNCH AFNTH LNCN TIME L-I TINE INJ LAT INJ L(_G INJ RT A$C INJ AZNTN INJ TIME PO CSf TIN INJ Z LAT INJ Z LONG

90,OO 2 25 4 Z038.D7 -15.49 31.B1 155,29 il4.00 2 39 22 1A58.1 -IZ.lZ 24.76

SO.DO 13 29 14 4927.10 21.17 214.82 136.?9 ?0.74 14 51 21 A327.1 18.35 207.29

IOO,O0 3 44 43 1801.J4 -16.45 12.46 154.85 115.31 4 ]4 44 1201.1 -12.91 5.46

IO0.DO 14 52 16 4659,27 Z2.JT 194,73 156,40 69.A2 16 9 56 A059.3 19.17 187.22

110.00 4 49 A 1599.87 -|9.02 355,78 153.45 118,95 5 15 44 999.7 -J5.0Z 348.96

liD,DO 16 4 24 4433°50 24,84 J?_o39 J55,20 65,T2 JT JB J8 3833,5 21,3_ 168,98

DIFFERENTIAL C_RECTXON5 NIO-COUR$E EXECUTION ACCURACY _BIT DETERMINATION ACCURACY

TDE ,4J78 TRA-J,JB41 TC3-2,9693 BAU ,6645 SGT 2996,7 $G41 379.4 $G3 5D9,5 ST 775.5 SR 133.0 $$ 529.3

ROE -.0901 RRA .0919 RC3 .4093 FAU .12920 RRT -.9846 RRF -.9919 RTF .9412 CRT -o9182 CRS °9893 CST -.9068

FOE I.J232 FRA-J.D2S6 FC3-6.745T BSP 9J47 SGB 5OL_D.6 R23 .3J45 R]3 -.942_ LSA 828.8 M$4 191.a $SA 3.7

BDE .AZT2 BRA 1.1876 Be3 2.9974 FSP -1652 8G1 _0J9°0 8_Z 99.3 TNA 173._3 EL| T85,1 [12 52.0 ALF 171.Oi

LAUNCH DATE DEC 10 1865 FLIGHT TII4_ 128.OO ARRIVAL DATE APR 17 |966

HEL|OCENTRIC COtAIC

RL 14T.31 LAL -.OO

RP IO8.63 LAP .03

RC J|4.493 GL 6.24

PLANI[TOCENTRIC CONIC

C3 14.813 VHL 3.849
LNCH ATNfH LNCH T_N[

_O.OO 4 1 23

90.00 IZ 18 26

IOO.00 5 13 J7

100.00 13 47 14

110.O0 6 6 48

110.OO 15 IZ JZ

DISTANCE 3?5.053

LO¢ TT.T3 VL 2T.840 GAL -6.ZT AZL 89.J3 HCA JT8.J8 SNA 129.26 [CC .17664 |NC .8126 vJ 30.243
LOS 255.91 VP 37.640 GAP 4.39 AZP 90,8T TAL 211.92 TAP 30.10 RCA 106.43 APO 132.09 v2 3A.886

GF 23.85 ZAL 13T.39 ZAP 131.03 (TS |9.99 7A_ I3_,97 ET£ 156.0E ZAC 34.02 _TC 18T.4Z CLP-|_5.g7

DLA -14.08 RAL 300.79 RAO 65_7.6 VEL |1.670 PTH 2.05 VHP 4.095 OPA 1.08 RAP 298.69 ECC I.ZA3B

L-I TIN[ IN| LAT IN| LONG IN| RT ASC IN| ATNTH IN| TINE PO CST TIN IN| 2 LAT IN| Z LONG
1692,52 -4.43 10.66 156.76 liB.00 4 29 36 1092.5 -.65 4.02

5241.87 26.65 236.19 J6J.TR #0.05 13 45 48 4641.7 25.00 227.91
1434.13 -5.46 352.36 156.19 119.43 5 39 31 85A.1 -I.50 3A8.02

4955.29 ZT.BO 214.88 161,48 78.55 15 9 A9 4355.3 25.9A 206.58

1292.72 -8.I2 338.69 154.56 123.32 6 28 21 692.7 -3.68 332.41

4689.47 _O.83 193,86 100.64 74.45 16 30 21 4089.5 28,39 185.51

ORBIT DETERMINATION ACCURACY

ST A73.6 SR 96.0 SS 200.7

CRT -.6458 CR$ ,9995 CST -.6318

LSA 498.0 NSA 16D.7 SSk 2.6

ELl 477.8 EL2 72.T ALF 172.36

DIFFERENTIAL CORRECTXONS MID-COURSE EXECUTION ACCURACY

TOE °0663 TRA -.9918 TC3-3.3636 8AU .6905 SGT 3005.| SGR 725.3 SG3 4J$.3

ROE -.0560 RRA .DgZ7 RC3 .gJT8 FAU .10488 RRT -.9422 RRF -.999T RTF .936|

FOE .3ZTZ FRA -.5320 ¥C3-6,1294 BSP 8646 SGB 3091.4 R23 .33A8 213 -,9421

BDE .0868 BRA .9962 8C3 3.4865 FSP -1261 SGI 3082.3 SG2 237.0 THA 167.11

LAUNCH DATE O£C JO 19eS FLIGHT TIME 130,DO ARRIVAL DATE APR Ig 1966

128.96 ECC .t767D INC 6.T649 VJ 30.243
32.07 RCA 1D6.17 kPO 1_1.75 VZ 34.875

209.21 ZAC 5_.65 ETC 129.62 CLP-138.56

HELIOCENTRIC CONIC DISTANCE 381.093

RL IA7.3! LAL -.DO LOL ??.73 VL 27.79T GAL -6.07 AZL 83.23 HCk 18J.36 SNA

RP 108.66 LaP -,|6 LOP 259,D8 VP 37,598 GAP 4,66 A?P 96.75 TAL 210,?0 TAP
RC 116.852 GL 38.SO GP -29.95 7AL lZZ.d9 TAP 150,51 ET$ 327.63 7A£ 127.91ETE

PLAN£TOCENTRJC CONIC

C3 Z5,BB4 VNL 5.088 DLA 19.39 RAL 296.61RA0 6968,0 VEL 12.135 PTH 2.17 VHP 4.4J9 OPA -_1.63 RAP _11.3_ ECC 1.4260
LNCH AT_TH LNCH T]NE L-I T]NE XNJ LAT IN| LONG IN| RT A$C IN| APNTH _NJ TINE

90.00 23 T 35 2929.6A -29.26 91.30 169.90 88.06 23 56 24
90.00 J6 34 _9 4288.50 2.25 175.80 J6J.38 61.77 J7 46 7

lO0.OO O 44 56 2628.36 -29,89 69.18 169,94 89.45 1 28 45

100.00 J7 A4 1A 4045.01 3.68 I58.58 I60.79 80.31 |8 51 39

110.O0 Z 19 17 2333.20 -34,06 46.65 169,83 93.12 2 56 10

110.00 18 18 Z3 3912.94 7.23 I4_.37 158.59 56.50 19 51 36

O_FFERENTJAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TO_ J.6543 TRA-I.60|4 TC3-L.gg48 8AU .?038 8GT 3353.6 SGR 542.0 $G3 363.6

ROE .316T RRA-.D4?8 RC3 -.3971 FAU .08874 RRT ,8769 RRF .982T RTF .9508
rOE 2.3692 FRA-I.OI48 FC3-Z.9880 85P I0|57 8GB 3397.I RZ3 .2995 R13 .954|

BOE 1.6843 eRA 1.6021 8C3 2.0339 FSP "1201 $G1 3387.3 SGZ 257.9 THk 8.lJ

PO CST TIN INJ 7 LAT INJ 2 LONG

_329.6 -ZS.Z3 82.64
3668.3 -|.3_ JSg. J7

20_B.A -29.64 60.38

3445.0 -.3D 1_2,06

1733,2 -35._5 37.51

3512.9 2.78 JAO.l_

ORBIT DETERMINATION ACCURACY

ST 19_0,3 SR 357.3 $$ |028.E

CRT .9686 CRS -.9962 CST -.9867
LSA Z227.5 MSA J66.3 SSA .3

ELI 1980.8 EL2 87,2 ALF JO.DB

LAUNCH DATE DEC 10 1965 FLIGHT TIN1[ 132.O0 ARRIVAL DATE APR _J 1966

HEL_OCENTR|C CONIC

RL IA7.31 LAL ".DO

RP J08.69 LAP -.35

RC 119.ZO6 GL _9.28
PLAMI[TC_[NTRIC CONIC

C3 1S,786 VHL 4.334

LNCH AZNTH LNCH TIN_

90.00 O 55 J6
_O.OO 15 12 57

100.00 2 21 7

100.00 16 29 48
i10.00 3 39 36

liD.DO 17 2T 47

DISTANCE 387.109

LOL 77.73 VL 27.753 GAL -5.87 AZL 85.60 HCA 184.54 5HA 128.65 ECC .17683 INC 4.4038 Vl 30.243

LOP 282.25 VP 3?.536./_AP 4.93 kZP 94.59 TAL 209.44 TAP 33.98 RCA 105,90 APO 151.A0 v2 3A.865

GP -9.4? ZAL 1_T,34 ZAP |39.lB ITS 346.45 7kE 135.83 _TE 192.0A ZAC 43,49 ETC 145.04 CLP-140.10

OLA 9.21RAL 2_9.3_ RAO 656?.8 VEL 11.839 PTN 2.10 VNP 4.025 DPA -31.35 RAP 307.05 [Co 1.3092

L-I TIN[ IN| LAT IN| LONG IN| RT A$C IN| AZNTH IN| TIME PO CST TIN IN| 2 LAT IHJ 2 LONG

2489.10 -Z5.I4 59.$5 162.42 105.47 J 36 45 1889.1 -_3.04 51.E!

4354.0T 11.21 192.00 158,41 63.82 16 28 5] 39_4.1 7,60 185.18

2_1_.23 -26.2T 38,97 162.1D 104.81 Z 57 59 1612.7 -23.98 30.92

4306,18 12.24 |73.24 157._8 62,51 17 41 34 3?08.2 8.46 166.49
1968.59 "29.26 19.31 I6|.09 JOB.S2 4 12 23 1366.6 -26._5 tl.Z5

4|Z4.58 14.96 157,89 156.3J 58.90 18 32 32 3_24.6 10.73 151.34

ORBIT DETERMINATION ACCURACY

ST 1483.7 SR 82.6 S$ 849.7

CRT .8701CRS -,9630 CST -,9706

LSA 1702.0 NSA 182.0 SSA 1.8

ELI 1A85.4 EL2 40.? ALF 2.79

DIFFERENTIAL C_RECTION$

TOE 1.0377 TRA-|.3939 TC3-Z.9457 BAU .7402

RDE .O61_ RRA .0262 RC3 -.0909 rAU .10_

FOE 1.8263 FRA -.8729 FC3-4,9903 BSP 10630

BOE J.0396 8RA 1,394J 8C3 2.9471FSP -1454

NIO-COUR$E EXECUTION _CCURACY
SGT _44?.? 8_R J18,9 $G3 439.8

RRT ._048 RR_ .8218 RTF .9425

SGB 3449.? 223 .3J56 RI3 .gAz7

SGI 5448.4 SG2 94,? THA 1.20

J737



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 2, 1965-66)

LAUNCH DATE DEC 10 1965 FLIGHT TINE 134.00

HELIOCENTRIC CONIC

eL 147.31 LAL -,00

RP |O_.TZ LAP -._3

eC 171.557 GL Z7.26
PLANETOCENTRIC CONIC

C3 17.515 VHL 4.185
LNCH AZNT_ LMCH TIME

90,00 1 19 18
90.00 15 6 20

lO0.OO Z 40 19

100.00 16 ZA 4

JIO.O0 3 56 44

110.00 17 24 4

DIFFERENTIAL CORR(CT|ONS

TOE .9982 TRA-l.3520 TC3-3.29J4 BAU .7707

ROE .0382 RRA .0364 RE3 .O245 FAU .10489

FOE 1.6119 FRA -.7261 FC3-5.1643 85P IIISZ

BOE .9589 BRA 1.3525 8C3 3.291d FSP -14Z9

DISTANCE 393.109

LOL TT.?3 VL 27.708 GAL -§.65 AZL B6.DI HCA 167.71 SNA 128.a4 (CO

LOft Z63.42 VP 37.31_ GAP 5.|8 AZP 93.63 TAL 206.15 TAP 35.66 NCA
GP °5.46 7AL 127.04 ZAP 141.79 (T$ 3fl0.69 7AE 135.76 [TE 187.54 zaC

ARRIVAL DATE APR 23 1966

LAUNCH DATE DEC |O 196|

.177DZ INC 3.9959 Vl 30.243

IOS.6Z APO |51.06 vZ 3A.956

42.45 ETC 149.61 CLP-14Z,IZ

DLA ?.51 HAL 301.01RAD 6567.7 VEL 11.786 PTH 2.D6 VHP 4.096 0PA -27.19 RAP 307.39 (CC 1.2993

L-I TIIAE IN| LAT IN| L(_IG |MJ RT ASC IN| ATMTH IN| TIME PO CST TIN IN| Z LAT IN| Z LONG

2A16.J5 -23.93 54.80 16Z.3D IO5.61 I 55 36 1619.1 -21.56 46.93

4592.3D 12.34 J94,23 159.1A 64.3J 16 22 52 3992.3 8.T9 187.36

2144.16 -25.00 34.31 161.96 106.95 3 J5 59 1544.7 -2z.a4 26.45

4341,5Z J5.34 J75.Z9 156.63 63.00 17 56 25 3741.5 9.61 169.49

1904.81 -Z7.64 15.05 160.88 1J0.66 4 26 29 13o4.9 -74.T9 7.73

4153.64 15.97 159.53 157.14 59.37 16 33 16 3553.6 I1.T9 152.92

M|0-COURSI[ E_CUTI(_N ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3577.1 $GR 75.4 SO3 429.4 ST 1426.7 SR 54.5 S$ 799.5
RRT -.5026 RRF -.0637 RTF .9405 CRT .7732 CMS -.9125 C$T -.9644

SOB 3577.9 RZ3 -.2319 Rl3 -.9404 LSA 1622.6 MSA I96,6 55A 3.3

SGJ 3577.Z SGZ 71,9 THA I79.63 ELI 1429.3 EL2 34,5 ALF 1.69

FLIGHT TIME J36.D0 ARRIVAL DAT( APR 25 1966

HELIOCENTRIC CONIC

RL JA?.3J LAL -.DO

RP IO9.79 LAP -,72

RC 123.903 GL 26.5_

PLAN(TOCENTR|C CONIC

C3 16.8OJ VHL 4.099
LNCH ATMTH LNCH TIN(

90.00 J 24 3I

90.00 I5 9 37

iO0.O0 Z 49 J6
IOO.OO 16 Z? 33

110.00 4 3 16

liD.D0 l? 26 O

D_FF£RENTXAL CORRECT|ON$

TOE .9508 TRA-I.3L_JJ TC3-3.5445 BAU .7964

ROE .O370 eRA .D372 RE3 .O666 FAU .09963

FOE J.4956 FRA -.5957 FC3-5.1442 eSP 1|530

8Of .9515 8RA 1.3206 BE3 3.54F5 FSP -1373

DISTANCE 399.094

LOt. 77.73 VL 27,662 GAL -5.43 AZL 66.19 HC_ r J90.89 SxA 126.03 (CC .17730 |NC 3.9102 VI 30.243

LOP 266.59 VP 37,472 GAP 5.43 AZP 93.74 TAL Z06.82 TAP 37,70 RCA J05.33 APO 150.73 v2 34.846

6P -3.76 ZAL |26.00 ZAP 143.86 (T$ 352o53 ZA[ |35°|6 ET[ 185.48 7AC 42.80 ETC 152.O! CLpoId4.05

DLA 7.13 RAL _Z,58 RAO 6567.7 V(L JJ.755 PTH 2.07 VHP 4.193 OPA -25.29 RAP 308.35 (CC 1.7765
L-I _|ME JNJ LAT IN| LONG IN| RT ASC |NJ AZMTH IN| TIME PO CST TIM IN| Z LAT IN| 2 LONG

2396.36 -23.52 53.34 I63.05 IO6.23 Z 4 27 1796.4 -21.07 45.52

4594.86 J_,4Z |94.36 ISO,JZ 64,3_ J6 26 12 3994.9 g.67 187.51
2123:00 -24.57 32.88 162.70 107.56 3 24 39 1525,0 -21.93 25.08

4343,45 13.40 175.40 159.63 63.03 17 39 56 3743.5 9.68 J68.59
I_dS.O3 -27,36 13.72 J6J.61 111.34 4 36 a3 J265.D -2A.ZJ 5.96

4J54.19 15.99 159.56 156.J5 59.36 18 37 14 3554.2 IJ.91 J5Z.95

N|0-COURSE EXECUTION ACCURACY ORSIT DET[RNINATION ACCURACY

SOT 3697.0 SGR |02.2 SO3 413,1 ST 1444.J $R 34.0 SS 764.2

RRT -.62|6 RRF -.4614 RTF .9367 CRT .7651 CR$ -.9JD3 CST -.9619

SOB 3698.4 R23 -.1310 RJ$ -.9367 LSk 1623.B NSA 169.7 SSA 4.9

S0J 3697.5 SGZ 80.1 THA 179.01 ELl 1444,6 ELI 34.8 ALF J,64

LAUNCH 0ATE DEC lO 1965 FLIGHT TIME 136.00

HELIOCENTRIC CONIC

RL 147.31 LAL o,00

IP 109.79 LAP -.90

RC 126.245 GL 26.22

PLANETOC[NTRIE CONIC

C3 16.262 VHL 4.033

LNCH AZNTM LNCH TIME

90.00 I 30 11

gO.DO 15 16 33

100.00 Z 54, 56

t00.00 16 34 26

ilO.OO 4 11 7
110.OO J7 34 49

ARRIVAL OAT( APR Z? 1966

DISTANCE 405.063

LOL 71.73 VL 27.616 OAL -5.20 AZL 66.29 HCA 194.06 SNA 127.T2 [CO .17765 INC 3.7137 VJ 30.243

LOP 271.76 VP 37.450 GAP 5.66 ATP 93.60 TAL 205.46 TAP 39.51 RCA 105.03 APO 150.40 VZ 34.838

69 -2.86 ZAL 124.66 ZAP 145,76 ETS 353.58 zA( 134.53 ETE 164.26 ZAC 43.64 ETC 153.65 CLP-IaS.86

OLA 7.21 8AL 304.16 RAO 6567.7 VEL 11.737 PTH 2.07 VHP 4.297 OPA "ZA.JO RAP 309.59 ECC 1.2676

L-| TIME IN| LAT IN| L_G IN| RT ASC |NJ AZMTH IN| TIME PO CST TIM IN| 2 LAT |NJ 2 LONG

2391.51 -23.43 53.01 16A.IZ 106.37 2 iO 2 1791,5 -20.g6 45,ZJ

4584.77 IZ.J_ 193.79 161.23 64.21 16 32 56 3964.6 8.59 J96.93

2116.01 -24.47 32.55 163,76 107.75 3 30 16 1516.0 o21.61 ZA.76

4333.50 J3tO9 174.62 160.74 62.89 17 46 40 3733.5 9.35 169.03

1979,7A -27.23 13.36 162.66 111.51 4 42 26 1279,7 -24.D6 5.63

4144.53 19.66 159.02 159.27 59.22 18 43 5Z 3544.5 11.46 152.43
NJO-COURS( EXECUTIOI ACCURACY ORBIT D[TERNINATION ACCURACY

SOY 3816.6 SGR 129.9 5G3 396.4 ST 1481.1 5R 6J.4 55 752.6
RRT -,6614 RRF -.5672 RTF .9369 CRT .6021 CRS o.9342 C$T -.96D4

SOB 3819.D RZ3 -.OTOA RJ3 -.9368 LSA 1651.5 MSA 191,0 SSA 6.2

561 3817.9 802 97.4 THA 176.71 ELI 1461.9 EL2 36,6 ALF 1.9D

DIFFERENTIAL CORRECTIONS

TOE .9646 TRA-1.2699 TC3-3.7765 6AU .6215
R0E .0419 RRA .D346 RE3 .1292 FAU .09467

FOE 1.4|69 FRA -.4776 FC3-5.0403 BSP 11928

BDE .9655 BRA 1.290A 6C3 3.7767 FSP -1314

FLIGHT TIME 140.00LAUNCH 0ATE DEC IO 196fl

D|STANC( 411.OI6

LOL 77.73 VL 27.570 GAL -4.96 AZL $6.35 HCA 197.73 SNA 127.40 ECC

LOP 274.92 vP 37.386 GAP 5.92 AZP 93.49 TAL ZDd,D6 TAP 41.29 RCA
GP -2.29 ZAL 123,15 ZAP 147.51ET$ 354.26 ZA( 133.90 ETE 183.48 ZAC

HELIOCENTRIC CONIC

RL 147,31 LAL -.00
RP 108.80 LAP -|.O8

RC IZB.SaJ GL 26.11

PLANETOCENTRIC CON|C

C3 1_.808 VHL 3.976

LNCH AZNTH LNCH TIM(
90.00 I 34 16

90.00 15 25 25

IDO.OO 2 99 13
100.00 I6 43 IZ

||0.00 A I_ 43

lIO._O l_ d3 11

ARRIVAL DATE APR 29 J966

DIFFERENTIAL C_QRECTION$

TOE .9864 TRA-I.t583 TC3-4.0052 BAU .$471
R0E .0490 RRA .0306 RE3 .16ZE FAU .09007

FD( 1.3490 FRA -.3766 FC3-4.9329 BSP IZ3$J

BO£ .9576 8RA t.25S? BC3 4.0065 FSP -1273

.17806 INC 3.652I Vl 30.243

104.7| APO 150.09 V2 34.930

44.74 [TC 154.9_ CLP-147,38

DLA 7.52 RAL 305.79 RAD 6567.6 VEL I1.713 PTH 2.O6 VHP 4.A04 OPA -23.22 RAP 31J.D0 ECC 1.26DZ

L-J TIME IN| LAT IN| LONG IN| RT A$C |NJ ATMTH XNJ TJNE PO CST TIN IN| Z LATZNJ 2 LONG

2395.OJ -23.50 53.25 165.40 J06.27 2 14 Jl 1795,0 -21.04 45.43

4565.40 11,64 |92.84 162.44 64,00 16 A| 37 3968.4 9.D5 196.OO

2121.OO -24.53 32.75 165.05 I07.64 3 34 34 J52J.D -ZJ.B9 24.95
4317.64 12,60 |73.90 16|.95 62.67 ]7 55 1D 3717.6 6.64 167.J3

1891,61 -27,26 J3,49 163.97 lJl.dS 4 47 5 JZ$J.6 -Z4,1Z 3,75

4|29.$0 J5.14 |56,|9 160,48 58.95 18 52 l 3529.8 10.92 J31.63

MID-C(_R_d_ (X[CUT|ON ACCURACY OR6|T DETERMINATION ACCURACY

$GT 3938.2 $GR J53.6 SG3 361.2 ST 1526.7 SR 71.9 SS ?43.6

RRT -.6478 RR_ -,5602 RTF .9357 CRT .$436 CRS -.9571 CST -.9601
5GB 394J.2 RZ3 -.0347 RI3 -.9356 LSA 1689.9 MSA J9J.4 5sA 7,6

SGI 3939.5 SG2 117.0 THA J76.55 ELI J527,9 EL_ 39.6 ALF Z.29

1736



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 2, 1965-66P

LAUNCH DATE DEC IO 1965 FLIGNT TIME I4t.O0 ARRIVAL DATE HAY J JP66

HELIOCENTRIC CONIC

RL 147.31 LAL -,00

RP ]Da,BZ LAP -1,Z$

mC 13D.tll GL ZT,ID

PLANETOCENTRIC CONIC

C3 |_.409 VHL 3.925

LNCH AZNTH LNCH TIME

90,00 J 37 32

90.00 IS 36 45

IOO,O0 3 2 43

IDD.O0 16 53 I4

liD,D0 4 19 44

110.00 l? 52 42

DIFFERENTIAL CORRECTIONS

TOE J,OO05 TRA-1.2356

ROE ,D575 RRA ,0t55

FOE 1,ZQ66 FRA -,31|1
BOE 1.0022 BRA 1.2358

01STANCE 416.953

LOL 77.75 VL Z?.523 G4L -4.?1A?L 86.59 HCA ZOO.40 SMA

LOP 270,D9 VP 37,346 GAP 6,15 AZP 93,58 T4L 20Z,64 TAP

GP -|.99 ZAL 121.50 ZAP 149.16 ETS 554.76 ZAE 135,32 [TE

127.08 [CC .11661 INC 5.6091 vl 30.243

45.04 RCA 104.39 APO 14g.76 V2 34.622
182.69 Z4C 46.02 [TC 1_5.99 CLP-149.II

OLA ?,97 RAL 507,49 RAO 6567,6 VEL 11,696 PT_ 7.06 VHP 4,515 OPA -27,49 RAP 312,53 (CC 1,2536

L-I TII4E IN| LAT IN| LONG IN| RT ASC IN| AZMTM IN| TIME PO CST TIN IN| 2 L4T IN| 2 LONG

2403,65 -23,66 53.82 166.83 106,03 2 IT 35 1805.6 -21.24 45,99
4548.25 11.03 191.66 163,76 63.75 16 51 33 3946.2 ?.42 184.85

2126.87 -24.29 55.28 166,49 |07.4I 3 58 12 1526.9 -22.0? 25.46

4206.22 11.99 I72.78 163.26 62.41 18 A 53 3696.2 0.20 166.0,
1667.94 -27.43 |3.gI 165.42 I1|.25 4 51 12 1267.8 -24.29 6.14

4112,02 14._Z 157.19 |6I.SO 58.TI 19 1 14 5512.0 10.27 150.66

M|0-COURS[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC5-4.2845 8AU .8794 SGT 4021.4 SGR 175.3 SG3 3?0./ ST 1582.5 SR 64.3 S$ 724.Z

RC3 .1903 FAU ,00698 RRT -.6242 RRF -.3606 RTF .9369 CRT .8749 CRS -.9T18 CST -.9&02

FC3-4,8872 BSP 13166 SG8 4085,1 223 -,0065 RI3 -,9369 LSA 1713.9 MSA 188.1 SSA 9.1

BE3 4,2687 FSP -IZ�! SG| 4082,8 SG2 |36,9 THA 178,46 ELI 1564,_ EL2 40.9 ALF Z.TI

LAUNCH DATE DEC I0 I965 FLIGHT TIME |44.00 ARRIVAL DATE NAY 3 1966

H[LI_ENTRI¢ CONIC

RL 147.5| LAL -.DO

RP 108o63 LAP -1.43

RC 135.236 GL 26,14

PLAI_TOCENTR|C CONIC

C3 I5,O4J VNL 3.879
LNC/.I AZMTH LNCH Tilt('

fm.DO I 40 I8

90.00 J5 47 lJ

|O0.00 5 5 47
100.00 J? 4 25

JJO.OO 4 25 27

JlO.OO 18 5 J2

DIFFERENTIAL CORRRECTIONS

TOE !,0?53 TRA-I,1535

ROE ,0_50 RRA °0|87

FOE 1.2873 FRA -,1496

BOE J,O?S4 BRA J,J534

0ISTANCE 422,881

LOt. 77,75 YL 27,478 GAL -4,45 _ZL 86,42 HCA 205,56 SMA
LOP 281,25 VP 37,305 GAP 6,39 AZP 93,28 TAL 201,19 TAP

OP ol.61 ZAL |19,72 TAP J50,71 [YS 355,|4 ZA[ 132,B0 [TE

J26,77 [(C .1792| INC 5.5?72 Vl 30.243
44.76 RCA 104.05 APO 149.49 VZ 34.816

|82,45 ZAC 4T,43 ETC 156.93 CLP-ISD,75

DLA 8.32 RAL 309.2? RAO 6561,6 V[L |J.Ta0 PTH 2,05 VHP 4.623 OPA -2J.62 RAP 314.16 (CC 1.2477

Lo! TIN£ IN| LAT IN| LCNG IN| RT A$C IN| ATMTH IN| T/ME PO CST TIM IN| 2 LAT IN| 2 LONG

2AIT,O? °25,89 54,66 1_1.4_ 105,6T 2 20 54 JTI$,J -Zl,3I 46.80

4525,18 ]0,35 |90.$3 183,_9 63,49 17 Z 56 5925,2 6,69 183.54

2|40,38 -24,92 54,05 I66,09 10?,06 3 41 27 1540,4 -22.35 ZT,ID

4276,09 11,29 |71,32 |64,70 62,14 18 15 39 3676.1 ?,aT 164.80
1697,30 -27,66 14,35 J67,05 1J0,93 4 55 3 J297,3 -24.56 6.T5

409J.93 |5.80 156.07 J63.22 58.4I 19 11 24 3491.9 $.53 149.38

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION" ACCURACY

TC3-4.3826 BAU .8826 SOT 4128.4 $GR 193.0 $G3 347.T ST I6?O,? SR 96.4 S6 761.1

Re5 oZ|t7 FAU .07930 RRT -,_T4| RRf" -.3255 RTF ,929I (Rt ,9J44 CRS -.9869 CST -.96JZ

FC3-4.562I BSP 12670 5GB 4152,9 223 -,0106 RJ3 -,929J LSA 1828,0 M$A 195,0 SsA 9.8

8C3 4,362J FSP "|103 SGJ 4|Z9,9 SGZ I57,9 THA 178,46 ELI 1673,0 ELi 39.J ALF 3,02

L_UNCH 0ATE DEC 10 1965 FLIGNT TIME 146.00 ARRIV4L OAT[ N4Y 5 J966

HELIOCENTRIC CONIC DI3TANCE 4t8.790

RL 147.31 LAL -.DO LOL 71.73 VL 27.428 GAL -4.16 AZL $6.45 NCA 206,T3 SNA 126,46 ECC .17993 INC 3.5526

Rp 106.97 LAP -1.60 LOP 264,41 VP 37.265 GAP 6.62 AIP 93.17 TAL |99,72 TAP 46,45 RCA 103,?0 4PO 149.21

RC 135.553 GL 26.21GP -1.39 7AL 11T.$3 TAP 15Z.la ETS 355.45 ZAE 132.33 ET[ 161.09 ZAC 46.94 ETC 157.T6

PLANETOCENTRI¢ CONIC

C3 14.Tfd VHL 3.838 DLA 9.15 RAL 311.13 RAO 656T,6 V[L |1.667 PTH Z.05 VHP 4.736 0PA -2|,16 RAP 315.67 ECC J.2424

LNCH 4ZMTN LNCN TIME L-I TIME IMJ LAT IN| LONG JMJ RT A$C IN| AZNTM [NJ TIN[ PO CST TIN IN| _ LAT IN| 2 LONG

90,00 I 42 47 2431,56 -24,|7 5_,TO I70.|4 |05,22 2 23 19 1831,4 -2|,65 47,90

90,00 13 39 32 4500,23 9,57 la$,69 156,75 63,22 IT 14 32 3900,2 5,90 !SZ.13

100.00 3 B 36 2154,|| -25.20 35.02 159.B2 |06.63 3 44 31 1554.E -22,66 Z7.13

iOO,OO. IT 16 24 4252,20 J0,52 /|TO°J5 186,23 6|,66 16 27 IS 3652,2 6,66 163.46

lJ|,OO 4 87 2 1909,19 -2T,93 15,35 16B,79 110,53 4 58 51 1309,Z -24,90 7,51
110.00 1| 14 28 40TO,4| 13.03 154,88 164.77 38.12 19 22 16 3470.4 6,73 148.43

OIFFERENTZ4L CORRECT|ONS MID-COURSE [X[CUTION'ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1,1036 TRA-J,I|OO TC3°4,$152 8A_ ,th[_99 SGT 4252,3 SGR 211.5 $G3 335.3 ST 1726,6 SR 110,1 S$ 753,8
ROE °0736 RRA ,OIZI RE3 ,2340 FAU ,0?CtO0 N/IT -,3407 RRF -,5038 RTF ,9294 CRT ,9347 CRS -,9921 CST -.9622

FOE 1,2318 FR4 -,0819 FC3-4,4672 BSP J3267 $_B 4_S?,5 R23 ,0026 RI3 -,9294 LSA 1877,3 M$A 192,0 SSA 11,1

_OE J,JO65 _RA J,J_OJ B(_ 4,$2JZ FSP °|D96 SGJ 4Z53,B $G2 177,T THA |7B°46 ELI J726,6 EL2 59,1 ALF 3.4J

Vl 30,243

VE 34.609

CLP-ISZ.21

LAUNCH DATE OEC IO J965 FLIGNT Tllq[ 148.00 ARRIVAL DATE NAY 7 J966

HELIOCENTRIC CONIC

RL 147.31LAL -,O0

RP ID6,88 LAP -I,T$

RC 157°965 OL 2_,29

PLAN_TOCENTRIC CONIC

C3 |4,442 VHL 3,_100

LMCH AZNTH LNCH TIM_
90.00 I 45 6

90.00 |6 12 4_

100.00 3 |I I7

IOO.OO 17 29 J6
110.00 4 30 55

IlO.OO l_ 25 30

DISTANCE 454.6_$

LOt. 77.75 VL 27.581 GAL -5._ AZL 86.47 HCA _09.90 SMA J26.|4 ECC .18075 INC 3.5329 Vl 30.243

LOP IS7,SB VP 57,225 GAP $,_5 ATP 95,05 T&L 196,22 TAP 48,J2 RCA 103.34 APO 145,94 V2 34.604
GP -J,IZ 7AL J|3,64 ZAP J56,58 ITS 5_,7Z 74[ J5J,9| EYE JSI.8O 7AC 50,35 EYC J58.55 CLpo1_3,61

0LA 9.83 RAL 5|5.08 RAD 6567.6 V[L 1|,654 PTH 2.05 VHP 4.850 OPA -Z0.56 RAP 3|7,63 ECC 1.2377

L-I TIN( |NJ LAT IN| LONG |NJ RT A$C IN| AZMTM |NJ TIME PO ¢ST TIM iN| _ LAT IN| 2 LONG

2449,2T -24,48 56,92 IT_,OI |04,$9 2 25 55 I$49,3 -22,23 48.97
44T5.65 8.T5 |$T,37 J_,45 62.96 J7 Z? ZO 3873.6 5.06 |$0.64

217J,29 "23,52 56,|S J7|.70 106,|| 5 47 29 J57|o3 -23,0? 26.22
422_.64 P.71 J68.7J J67.93 6|.39 J$ 39 43 5628.8 _.84 162.06

1925.26 "_8,26 /6.5J J70.69 IJ0,05 5 Z 36 1323.3 -25,29 8.42

4047.65 |2.21 J_3.63 |65,45 57.$2 19 33 57 5447.6 _.$7 147.ZI

ORBIT 0ET[RMINATJON ACCURACY

ST 1797,1SR 123.7 SS 735,6

CRT ,9525 CRS -,994? CST -.9635

LSA 1944.1NSA J89.6 5SA 12.E

ELI 1800,9 EL2 37.6 4LF 3.T5

OXFFERENTIAL CORRIECTroN8

TOE 1.J438 TRA-_.O3JT TC3-4.B_27 BAU ,9524

ROE ,0920 RR_ ,0042 RC3 .2525 FAU ,07225

FOE 1.J945 rRA -.0030 FC5-4.5514 B_k• |5671

BD[ J.J4&? BRA J.0317 2C3 4,B_93 FSP -lO_

N|0-COUR$[ EXECUTION ACCURACY

SGT 43(}.0,0 SGR 229,4 S03 324,2

RRT -,5040 RRF -.47?? RTF .9253

SGB 45_6,0 223 .010_ R|3 °.9_$3

$_I 45_I,_ SGZ 197.Z TH_ IT8,48

1739



JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL. 2. 1965-665
i

LAUNCH 0ATE DEC JO 1965

H[LIOCENTR|C CONIC

RL J47.31 LAL -.DO

RP 108.90 LAP -1.91
RC 140.164 GL 26,_7

PLANETOCENTRIC CONIC

C$ 14,191 VHL 3.767

LNCH AZNTH LNCH TIM(
90.00 I 4? 18

eo.oo J6 26 52

lOO,OO 3 13 54

IO0.OO J? 42 5?

JlO.OO 4 34 9

110.00 18 39 19

FLIGHT TXHE 150.00 ARRIVAL 0ATE NAY g J966

01STANCE 440.968

LOL ??.79 VL 27.393 GAL -9.61 AZL 86.48 HCA ZIG.0$ SNA

LOP ZeO.T4 VP 37.|85 GAP 7,07 AZP g_.g9 TAL ]g$.?O TAP

GP -1,09 7AL IJ3.74 ZAP I94,92 [TS 395,94 ZA{ 131,94 [T£

119.99 [CC .18|58 INC 3.9156 Vl 30.243

49.?$ RCA 102.97 APO 14P.68 VZ 34.799

IB|.57 ZAC 52.13 ETC 19P,Z? CLP-154.R4

OLA 10.96 RAL 319.11 RAO 8567.6 VEL 11,844 PTH 2.04 VHP 4.966 OPA -19.94 RAP 31g.gO (CO 1,1336

L*I TIME IN| LAT |NJ LONG |NJ RT A$C IN| AZMTH IN| TIME POC$T TIN IN| Z LAT IN| Z LONG

1469.91 -24.83 98.30 |?4.03 104.07 2 _8 2? 1869.9 -22.65 50.91

4449.68 7.88 189.77 |70.26 62.71 |? 40 58 3849.7 4.16 179.07

2190.20 -19.9? 37.49 |73,73 105.52 3 90 24 i590.2 -23.4g 79.45

4200.20 0.84 16?.2J |69.?4 61,33 19 92 97 9600.2 4.94 160.59

1939,29 -28,65 l?,4J 172,74 109,50 5 6 24 1339.9 -29.72 9.46

4023,88 11.39 192,33 I68,24 97,54 I9 46 19 3423,9 6,98 145.93

DIFFERENTIAL CORRECTIONS N_D-COURSE EXECUTION ACCURACY ORBIT O[TERMINATION ACCURACY

TOE 1.J932 TRA ".98&9 TC3-5,0185 BAU ,9939 SGT 4462.J SGR 244,6 SG3 312,f ST 1874.9 SR |37,3 S$ 790.4

ROE .D902 RRA -,O02_ RC3 .2687 FAU .06898 RRT -.4669 RRF -,4479 RTF .9274 CRT .9667 CR$ -.9948 CST -.985Z
rOE 1.1839 FRA .0698 rC3-4,|037 8SP |4020 JG8 4468,9 223 .0193 RI3 -,9274 LSA 2019,2 NSA 187,| SSA 13,3

DOE I.Jg6? 8RA .9849 8C3 9.0297 FSP -|030 $G| 4463.6 $82 2J8.2 THA 178.99 ELI J879.6 EL2 391I ALF 4.05

LAUNCH 0ATE DEC IO J969 FL|GHT TIN( J52.00 ARRIVAL 0ATE NAY 11 1956

HELIOCENTRIC C(_IIC 0|STANCE 446.438

RL 147.91 LAL -.O0 LOL ?7.73 VL 27.286 GAL -3.32 AZL _.90 HCA 2|6.22 _4A I29.9_ ECC .J5272 INC 3.9029 ¥J 3D.243

RP JOB.g| LAP -2,07 LOP 293.90 VP 37,|46 GAP ?,50 AZP 92,85 TAL I95.|6 TAP 91.38 RCA 102,99 APO 148.46 V2 34.793

RC J42,498 GL 26.43 GP -,98 ZAL I|J.54 ZAP 156,20 (TS 356,|5 ZA_ 13|.22 E?( |91,37 7AC 93.99 ETC 139.93 CLP-J96.2J

PLANETOCENTRIC COLIC
C3 13.979 VHL 3.739 OLA 11,34 RAL 317,26 RAO 656?.6 V[L 11,$35 PTH Z,O4 VHP 5.084 DPA -19,31 RAP 321,39 ECC 1.230J

LNCH AZNTH LNCH TIME L-] TIN( fNJ LAT IN| LONG IN| RT A$C XNJ AZNTH ZNJ TIME POC$T TIM IN| Z LAT IN| 2 LONG

90.00 I 49 26 2491.97 -2_,19 99.84 J78.21 |03,38 2 30 98 1892.0 -23.10 51.80
90,00 I8 4| 48 4418.94 S,97 |84.12 I72.21 62.49 17 59 24 3815.9 3,23 ]77,44

IO0.O0 3 I8 _ 221J.ZO "26.29 58.90 |79,91 104.84 3 33 21 JElJ,2 -23.95 30.83

]00.00 J? 97 25 4|?2.99 7.95 169.66 |TI.TO 6|,08 19 8 3# 3972,3 4.01 199,06

]IO.O0 4 37 41 1997.J8 -29,09 18.65 174.95 |08.86 9 IO 18 I397.2 -26.10 10.63

IIO.O0 19 92 44 3999,39 |0.45 19|.00 170,J8 57.27 19 99 23 3399.4 6.06 J44,66

DIFFERENTIAL CORRECTXOI$ MZO-COURg£ [X[EUT|ON ACCURACY ORSXT DETERMINATION ACCURACY

TOE |.2449 TRA -,9078 TC3-9.2007 BAU ,9734 SGT 4598.J SGR 260,0 SG3 30J.1 ST |998.2 SR 190.8 S| 766.8

ROE .0993 RRA -.Ol|O RE3 .2929 FAU .06499 RRT -,430I RRF -.4J23 RTF .9262 CRT ,9775 CRS -.9930 CST -.967D
FOE I.|387 FRA .1429 rC3-4.0tA8 88P 14350 9GO 4565,5 223 ,0|88 RJ3 -,9282 LSA 2JOO,2 HSA 184.1 $5A 14.4

ODE 1.2489 BRA ,9078 8C3 9,Z084 FSP -993 SGJ 4559.9 882 254.7 THA |78.99 ELI |963-? EL2 31.5 ALF 4.51

LAUNCH DATE DEC IO 1965 FLIGHT TIME 194.00 ARRIVAL DATE NAY 13 IP65

HELIOCENTRIC CONIC

RL 147.31 LAL -.DO

RP 108.92 LAP "2.21

RC 144.737 GL 26.47

PLANETOC[NTRIC COLIC

C3 13,806 VHL 3.?16

LNCH ATNTH LNCH TXNE

90.00 1 91 33

9O.0O 16 97 32

100.00 3 19 6
100.00 1912 40

JlO.OO 4 41 22

110.O0 lg 6 93

D|STANCE 492.291

LOL ??.73 VL 27,238 GAL -3.01 ArL 16,51HCA 219.99 SHA

LOP 297.06 VP 57.J08 GAP ?.53 A_P 92,?0 TAL |99.59 TAP

GP -.89 ZAL'109.23 ZAP 197.41 [TS 596.95 ZAE 130.94 ET[

129.Z_ ECC ,|_59D |NC 3.4911 Vl 30.243

52.98 RCA 102,19 APO 148.24 V2 34.79J

lgl.ZD 7AC 95.90 ETC 160.59 CLP-157.44

0LA IZ.19 RAL 319.49 RAD 6567.9 VEL 1|.627 PTM 2.04 VHP 5°209 OPA -18.68 RAP 513.35 ECC ]._ZfE

L-| ||HE IN| LAT |NJ LONG |NJ RT ASC ]NJ AZNTH |NJ TIM( POCST TIM |NJ Z LAT IN| 2 LONG
2910.96 -29,97 61.59 178.54 102,6| 2 93 29 1916.£ -25,98 53.44

4396.49 _.OZ 181.4_ 174.34 82._8 18 10 3B 3186.9 2.25 175.76

2_34.20 -28.5& 40.50 I78,26 104.09 3 95 20 1834.2 -24.44 31.59

4144oO_ 6°99 lG4°0? I?3.B| 60.9_ 19 2l 44 3944.I 3.09 197.49

I978.78 -29.47 _0.02 J77,33 108.J9 5 |4 18 1375.8 -2_,Tl Jl.gZ

3974.Z_ 9.92 149,59 |72.28 _?.Ol 20 |9 8 3374.9 5.JJ 143.53

DIFFERENTIAL CORRECTIONS

TOE 1.5026 TRA -.8210 TC3-9.3892 BAU ,9917

ROE .1062 RRA -.0194 RC_ .2938 FAU .06147

rOE I.!199 FRA .2149 FE3-3,8549 BSP J4619

8DE 1.3069 BRA .8219 BE9 9.3732 FSP -993

LAUNCH DATE DEC JO /969

HELIOCENTRIC COLiC

RL 147,3| LAL -._

RP i08.93 LAP -2.39
RC 147.00_ Gk 28.48

P_ANETOCENTRIC CONIC

C5 13-_78 VHL 3,_98

LO(. 77,73 VL 2?,19l G_L

LOP 300.2_ VP 37.07| GAP

N|0-COURSE EXECUT|ON ACCURACY

S_T 4GA_°A 85R 2?4.6 SG3 190.2

RRT -.593J RRF -.3838 RTF .9248

$GB 4656.5 RZ3 .0209 R|3 -,9149

SGI 464_.7 SG_ 292.4 TH_ J78,67

FLIGHT ?;N( |58.00

0;STANCE 498.132

-2,89 AZL 86.92 HCA 222.5_ _14A
7.76 AZP 92.97 TAL 19_.0l TAP

GP -.8l ZA_ IO6.83 7AP J98,_0 (TS 3_6,50 7AE |30.69 ETE

OLA 15.00 RAL 321.83 RAO 8567.9 V(L ||,622 PTH 2.04 VHP

LNCH ATMTH LN_H TXM£ L-I TIN( |NJ LAT

90.00 1 93 39 2_43.2l -29.95

90.00 IT I4 4 4555.70 5,04

100.00 3 21 44 2299.12 "27.04

JO0,O0 18 28 39 4|I9.02 6.03
]10.00 4 4_ lO J998.08 -29,92

JlO,OO 19 2l 43 3948.93 8.97

DIFFERENTIAL CORRECT;DIS

TOE 1.3806 TRA -.?Zgl TC3-9.92|$ eAU J.OJJO

ROE ,II42 RRA -.0278 RE3 ,3027 FAU ,09828

FOE 1.0922 FRA .2784 FC3-3,6897 BSP 14943

BOE 1.3693 BRA .?29_ 8C3 5.5298 FSP -913

ORB|T DETERMINATION ACCURACY
ST 2049.4 $R 164.2 SS 779._

DR? ,986! CRS -.9894 CSr -.9690

LSA 2|89,9 NSA 190.8 $SA 15,3
ELl 2099,7 EL2 27,Z ALF 4.57

ARR|VAL DATE NAY ]3 |966

12A.91 (CC .18520 ZNC 3.4807 VI 30.245

94.96 RCA 101.79 APO 148.O9 V2 34.788

181.09 ZAC 57.67 [TC 16|.J5 CLP-139.61

9,328 OPk -17,99 RAP 329.30 ECC 1.2251

IN| LONG _NJ RT A$C ;NJ AZM?H |NJ T;NE PC) CST TIN IN| 2 LAT IN| 2 LONG
_3.40 |81.04 |0J.75 2 36 2 |943.2 -24.07 55.24

]#0.89 |?8.62 62.10 JB 28 39 9755.? J.2T 174,04

4_.24 |90.?? |03.25 3 5_ 24 |599.1 -24.99 34.06

|$2.49 J76.D9 8i0._? 19 3? 14 5915.0 2.0? 199.9D
2|,52 |79._? 107.37 9 |8 29 1398.1 -2?.25 13.33

148.28 J74,92 96,?9 20 2? 32 5348,_ 4.14 142.00

MZD-C_4_R$( IX(CUT|ON ACCURACY ORBIT OETERN|NA TIOL ACCURACY

$GT 4?39,? 8_ 28d.7 $53 _80.1 ST 2140.0 SR J77.9 S$ 782.3
RRT -.3585 RRF -,3539 RTF .9242 CRT ,9916 CR$ -.9846 C$T -.9?09

$G_ 4?48.4 223 .D23_ R|3 -.9242 LSA 2278.5 MSA 176.7 55A ]6.Z

${| 474D.8 $82 269.5 THA 178.79 ELI 21d7.2 EL2 22.9 ALF 4.70

J740



JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL 2, 1965-66

LAUNCH [;)ATE 0EC ]D |965 _'LIGMT TIN? ]58.00 ARR_VAt. 0ATE MAY 17 1966

N[L|OC[NTRI¢ CONIC DISTANCE 463.955

RL 145.31 LAL ".00 LOL T?.73 VL ZT.IAA GAL -Z.5? AFL 86.53 HCA 225.T| SMA 124.61 [CC .1966§ IN¢ 3°4?|6 vI 30.243

RP |08.94 LAP -2.48 LOP 303._9 ¥# 37.054 GAP ?,99 ATP 92.45 TAL I90.4l TAP 56.IZ RCA 101.3S 4PO fat,ST v2 34.?66

RC |49.266 GL 26.45 GP ".?SZAL 104.]4 ZAP |59,?3 ET$ 356.66 ZA( |30.48 ET[ |80,93 Z4C 55.59 [TC 16|,67 CLP-|S9.74

PLANETOCENTRIC COqIC

C3 13.395 VHL 3.687 DLA |9.87 RAL 924.27 RAO 6367,5 V£L ||.$18 PTH 2.04 VHP 5.45d DPA -J7.90 RAP 327.3J ECC 1.523T

LNCH AZMTH LNCH TIN? L-| TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTN INJ TIME PO ¢ST T|M INJ Z LkT INJ 2 LONG

90.00 J 53 4T 2571.86 -26.33 68.42 185,70 100.82 2 38 39 19T1.9 -24.5T 5T.19

90.00 15 31 ?J 4324.9? 4.04 /78.99 1?9.0? 61.95 18 43 26 3754.4 .26 I52.29

100.00 3 ?4 27 5285.9I -27.44 44,]3 |95.45 102.34 4 2 33 1685.9 -25.47 38.$$

JO0.O0 18 43 Z? dOSS.5S _.O4 I60.82 IT8.52 60._0 19 33 2$ 349_.5 _.05 I_4.?S

IIO.O0 4 49 8 20?0.98 -30.37 23,|5 IBZ.Sg 106.50 5 22 49 1421.0 -2?.8! I4.B9

110.00 19 31 12 39?3,25 1.62 I46.92 176.99 56.58 20 42 35 3323.2 3.J? 140.66

DIFFERENTIAL C(_'RECTXONS MJO-¢COR_ [Y_(UT|ON A((URA(Y ORB|T 0?TERMINATION ACCURACY

TOE 1.4522 TRA -.6287 TC3-5.6379 6AU 1,0296 $GT 4825.2 SGJI 302,2 963 ??0.4 ST 2234.2 SR 190.7 SS 78$.8
ROE .IZZI RRA -.0369 RE3 .3090 rAU .05524 RRT -.$240 RRF -.3249 RTF .9298 CRT .9949 (R$ -.9788 CST -.9730

FOE 1.0709 FRA .3387 rC9-3.5|83 BSP 13200 SGB 4936.? R_9 .0259 RJ3 -,9_59 L6A 23?0.7 MSA |72.3 SS4 17.!

BO[ 1.4574 8RA .6598 BC3 5.6669 FSP -895 SGJ 4826.Z SGZ 289.6 TH4 I58.$3 ELI 2242.3 EL? 19.3 ALF 4.$5

LAUNCH OAT? DEC IO 1965 FLI_AT TIME[ 160.00 ARRIVAL DATE MAY 19 1966

HELIO(ENTRXC CONIC

RL 14?.31 LAk -.OO

eP Z08.04 LAP -2.91
RC 151.51! GL 26.96

PLAN(TO¢[NTRIC CONIC

C3 13,939 VHL 9.M2

LNO4 AZMTH LN_H TIN(
L 90.00 I 97 39

90.00 ]7 49 29

t00.OO 9 ZT I6
100.OO I9 2 47

110.OO 4 59 |6

IlO.OO 19 93 IT

O[STANCE 469.571

L(_. 77.73 VL 27.095 GAL -Z.09 AZL 96.54 HCA

LOP 306,55 VP 96.t)_8 6AP 8._t ATP 92.28 TAL

GP ".69 7AL 10|.7| ZAP 1_0,62 ITS 956.81 7k[

226.87 SMA 124.3J ECC ._9874 INC 3.4634 VI 30.243

_88.80 TAP _7.65 R(A J00.9I APO-I4?.?2 v2 34.79_

|_0.30 ETE |_0.82 7AC 6J.36 ETC I62.18 CLP-160.83

DLA 14.53 R_L 3Z6._0 RAO 6567.5 V[L JJ.6I? PTH Z.06 VHP 3.553 DPA -J6.59 RAP 359.34
L-I TIN( INJ LAT ZNJ LON_ ]NJ RT _$C INJ AZMTH _NJ TIME PO CST TIM INJ 2 LAT

2406.4S -26.50 _?.Je J86._4 99.?9 2 41 21 2002._ -2_.0$

4292.T2 9809 177.J6 181.69 61.85 19 0 36 3692.7 -.76

2314.$0 -Z?.84 46.16 _86.90 101.94 4 5 30 |714.5 -26.00
4033.9) A,04 J_9.1B JBJ,J2 60.36 20 J0 59 9435,9 .D?

Z04_.42 -_O.83 24.91 185,46 103.55 5 2T 21 1445,4 -28.39

9_�T.t3 6.66 J49,_7 179,_| . _6.39 20 58 X4 _297.T ?.20
OIFFERENTXAL CCRRECTION$

TOE 1.4_TT TRA -.3|85 TC3-3.T?16 0AU J.0476

#06 ,J_02 RRA -.0445 RC_ .31ZJ FkP .0_299

FOE 1.0321FRA .3958 FC9-3.9412 99P 13565

80[ 1.4994 BRA ._ZO? BC_ 3.?SOO FSP -866

MIO-COURSE EXECUTION ACCUR_'Y

$GT 4911.4 SGR 914.9 SG3 261.3

RRT -,_/104 RRIr -,_945 RTF ,9293

SG8 49_|.5 R_5 ,026T NI3 -,9235
SGI 4912,2 SG_ _0|.5 THA 178,93

[CC J.523J
INJ 2 LC_G

_9.59

]T0.53

37.84

J6,56

139._3

CR_IT DETERMINATION ACCURACY

ST 2331.8 SR 203.8 SS T95.9

CR_ ,9961 CR$ -.9727 (ST -,9749

LSA 2466.5 NSA J68.0 554 _?.9

EL| 2340.7 EL? ]8,0 ALF 4.98

LAU_C_ DATE DEC J_ I985 fLIGHT TIN[ J62.00 ARRIVAL CAT? NAY 2J 7966

HELIOCENTRIC CONIC

RL 147.31 LAL -.00

RP I05.94 LAP -2.52

RC 1_3,T43 _L 56.2_
PLANETOCENTRIC CONIC

C3 13.561 VHL 3.655

LNCH A?MTH LNCH TIME
90.00 2 0 14

90.00 15 8 T

lO0.00 3 30 I!

_00.00 Ig 20 51

_JO.O0 4 3? 36

IIO.O0 ?0 9 56

OI6TANCE 475.565

LOL ??.73 VL 27.050 GAL -1.$7 ATk 86.54 HE4 ?32.03 SMk I54.05 (CC .19000 INC 3.4559 Vl 30.243

LOP 309.7] vP 36.964 GAP 8.46 ATP 92.13 TAL |$?.1? TAP 59.20 NCA 100.46 APO IAT.SB v? 34.?64

GP ".65 74L 99.09 TAP |6|._6 ET$ 356,94 74E 130.15 ET( |90.74 _4C 6_.31 ETC J65.66 CLP-J61.89

DLA 13.65 RAL 32_.43 RAO 656?.5 VEk 11.610 PTH 2.04 VHP 5.716 0PA -|5.$5 RAP 331,39 ECC 1.2235

L-I Tl_ IMJ LAT INJ LONG _NJ R? A$C INJ 47_TH ZNJ TIME PO CST TIM INJ 2 LAT ]NJ 2 LONE

?634.91 -27.06 69.89 189.55 99.68 ? 44 9 Z034.9 -25.58 61.53

4260.99 ?.OI 175.96 184.48 61.T5 19 19 8 3661.0 -1.?9 166.76
2344.79 -28.53 46.39 199.33 100.26 4 9 |6 1744.8 -26.52 39.94

4026.33 3.0_ 137.36 163.90 _O.Z_ ?0 27 57 3426._ -.94 |_|.0_

2071.35 -9J.29 26.70 J08.56 104.53 5 32 ? 14?J.3 -58.98 J8.34

3572.38 S.?I 144,24 J_.Z5 36,24 2I 14 28 32?2.6 1.23 138.01

ORBIT 0ETERNINATION ACCURACY

ST 243J.1 SR 216.9 sS $02.0

CRT .9956 CRS -.9650 CST -.9768

LSA ?563.9 MSA 163.0 $54 _8.?

(LJ 2440.? EL2 20.2 ALF _,06

01FKERENTIAL CORRECTION5

TOE 1.5565 TRA -.3993 TC3-_.$592 BAU 1.0648

ROE .1385 RRA -.0530 RC3 .3130 FAU .04950
rOE |.O340 FRA .4340 FC3-3.15_2 _$P i_99

802 1.5627 BRA .4028 8C3 5.8645 FSP -640

N|O-COOR_ EXECUTIOt ACCURACY

SGT 4990,3 "SGR 526.9 863 252.3

RRT -.2572 RRF -.2657 RTF .9232
$_ _OO1.0 223 ._?? RI3 °.9?33

SGI 4991.0 SG2 513.9 T_A 179.03

LAUNCH OAT[ DEC 10 1965 FLIGHT TIM[ J64.00 ARRIVAL DATE MAY ?3 |966

HELIOCENTRIC CONIC

RL |4T.3J LAL -.00

RP 108.94 LAP -2.83

RC I55.965 GL 26.06
PLAN[TOCENTRIC CONIC

C3 J3.695 VHL 5,$97

LNCH ATMTH LNCN TIME

90.00 2 2 33
_0.00 J8 ?T 30

I00.00 3 33 16

100.00 19 36 _O

110.OO 5 2 9

1|0.00 ZO 27 6

0|STANCE 4_J.35|

LOL T?.73 VL 25.003 GAL -1.91 ATL 06.55 _C4 235.19 SMA tZ3.T3 ECC .19193 INC 3.449I Vl 30.243

LOP 312.87 VP 96,930 GAP $,70 ATP 9J,9T TAL 185.32 TAP _.7! RCA 99.98 4PO 147.45 v2 34.584

GP -,6J 7AL 96.9_ TAP J62._)O _T$ 9_?.07 7AE J_0.02 ETE I80.66 7AC 65.6J ETC J99.J0 CLP-J6?.9J

DLA 16.54 RAL 33_.15 RA0 6567.5 VEL |1.6Z1PTH ?.04 VHP _.$33 0PA -IS,tO RAP 333.4T ECC 1.2249
L-I TII_ INJ LAT INJ LON_ |NJ RT kSC INJ AZMTH _NJ TIME PO CST TIM INJ2 LAT INJ 2 LONG

5669.J3 -_7.59 72.34 192.79 97._0 2 4T 4 2069.J -26.06 63.92

4759,49 .99 J73.6_ J87.44 61.70 19 38 0 9629.4 -2.80 J66.99

?376.69 -58.I|0 50.65 192.54 99.10 4 I2 32 ITTG.T -25.04 42.1T

3995.|0 Z.06 15_.95 166.65 60,17 20 46 8 3397.1 -J.93 |49.43
2096.33 -5|.54 20.76 191.81 103.45 _ 3? 8 1498.5 °29.56 20.25

9048.01 4.28 lAZ,95 18_.16 56.|| 21 31 14 3248.0 .29 136.73

ORBIT OET_M_NATION A(CURACY

ST 2534.0 $R 229,9 85 $08.9

CRT .993? ORS -.9374 CST -,9787
LSA 2665.0 NSA J39,9 554 J9,3

EL! 2544.3 EL2 ?5.8 4Lr 5.J5

D/FF_R£MT/AL CORRECTIONS

?DE 1.6309 TRA -.2694 TC3-S.9054 BAU 1.0805

206, .|ATO RRA -.O61J RC3 ,3|04 FAU .04670

gO( J.O189 FRA .5087 FC3-Z.95_3 BSP 16037

BO[ |.63T_ I_q'A .2?63 BC3 5,9|36 FSP "809

MIO-(OURJ_ [X_(UT/ON ACCURACY
SGT 5063,4 SGR 538.2 S03 2A3.7

RRT -.ZZS? RRf -.2_42 RTF .923J

SGB 5074,7 R23 .0276 R13 -.929J

S0J _054.0 SG2 3_9.6 THA 179.J4

J74J



JPL TM 33-99 EARTH--VENUS TRAJECTORIES _ VOL 2, 1965-66

LAUNCH CAT[ CEC l0 |965 FLIGHT TIN[ |66.00 ARRIVAL OAT[ NAY 75 1966

HELIOC[NTR|C CONIC 0ISTANC[ 487.117

RL J47.3I LAL -.00 LOL 77.73 VL 26.957 GAL -.93 ATL 86.56 HCA 236.35 SN* J23.44 ECC .|9404 ]NC 3.442B VI 30.243

RP 108,94 LAP -?.93 LOP 316.04 VP 36.897 GAP 8.95 AZP 9].8| TAL |63.86 TAP 62.22 RCA 99.49 APO I17,39 V? 34.T85

RC 158.|68 GL Z5.82 GP -,57 ?AL 93.54 TAP 163.89 ITS 357.20 ?AE 129.92 [T[ 180.60 ?AC 67.69 ETC ]63.52 CLP-163.90

PLANETOC£NTR]C CONIC

C3 J3.815 VHL 3,7|? DLA 17.43 RAL 334.97 Ra0 6567.5 VEL 11.6Z8 FTH 2.04 VHP 5.994 0PA -14.5J RAP 335.56 £CC 1,7271

LNCH A?NTH LNCH TEN[ L-! T|NE ]NJ LAT JNJ LONG |NJ RT ASC JNJ ATNTH INJ T]NE PO CST T|N ]NJ 2 LAT]NJ 2 LONG

90.00 2 5 3 2704.98 -_?.68 74.92 ]96.09 96,23 2 50 S 2]05.0 -26.53 66.44

90.00 ]8 47 28 4198.35 -.0| I7].89 ]90.58 61.68 19 57 26 3598.4 -3.80 165.75

100.00 3 36 30 24J0.05 -28.93 53.05 J95.91 97.87 4 16 AO 18T_,l -2T.54 44.52

100.00 19 58 42 3968,51 J.09 354.38 ]89.97 60.]3 2] 4 50 3368.5 °2.89 14T.86

JIO.OO 5 6 58 2126.99 -32.17 30.69 |95.24 102.25 5 42 25 1527.0 -30.J5 22.26

]I0.00 20 A4 43 3824.34 3.88 ]4].7| 188.23 _6.0| 2] 48 27 3224.3 -.6l 135.50

0]rF[RENTIAL CCIRR[CT|ON5 NI0-COUR$[ [X[CUT_ON ACCURACY ORB|T _TERM]NA T_ON ACCURAC r

T0£ 1.7057 TRA -.1306 TCA-5.9289 gAU ].0964 SGT 5J36.4 5GR 348.9 SG3 235.7 ST 2635.5 5R 243.0 SS 814.3

R0_ .|56| RRA -.O689 RC3 .3050 _AU .044|3 RRT -.191A RRF -.2048 RTF .923J CRT .9905 CRS -.9495 CST -.9804

r06 ].0037 rRA .fl6]9 FC3-2.7655 BSP ]63|5 5GB 5|48,Z RE3 .O278 R|3 -.9232 LSA 2762.6 NSA 156.7 SSA 19.8

8DE J.7128 8RA .J477 BE3 5.9367 FSP -764 SG! 5]36.B 5G2 34_.4 THA J79.25 EL| 2644.4 6L2 33.3 ALF 5.2?

LAUNCH 0ATE O[C JO ]965 FLIGHT TIME 168.00 ARRIVAL CATE NAY ?? J966

HELIOCENTRIC CONIC DISTANCE 492.866

RL I47.3| LAL -.OO LOL 77,73 VL 26.9|J GAL -.54 AZL 86,56 HCA 24J.52 5NA |23.|6 ECC ,J9636 ]NC 3.4368 VJ 30.243

RP I08.94 LAP -3.02 LOP 3J9.20 VP 36.864 GAP 9.20 A?P 9|.64 TAL J82.J9 TAP 63.7J RCA 98.97 APO ]47,34 V2 34.787

RC J60.359 GL 25.30 GP -.SA ?&L 90.68 ?AP 164.86 ETS 357.3| 7AE |29.84 ETE 180.55 7AC 69.80 ETC ]63.9] CLP-164,86

PLANETOCENTRJC CONIC

C3 ]4.038 VHL 3.747 OLA 18.3| RAL 337.66 RAO 6567.6 VEL l|.637 PTH Z.04 VHP 6.|41 CPA -J3.5! RAP 337.67 ECC ].2310

LNCH AZNTH LNCH TIME L-| TrX[ |NJ LAT |NJ LONG |NJ RT ASC _NJ A?MTH JNJ TIME PO CST TIN _NJ 2 LAT IN] 2 LONG

90.00 2 7 39 2742.30 -_7,92 77.62 199.60 94.90 2 53 2| 2147.3 -26.95 69,09

90.00 19 7 53 4]68.O7 -,99 J70.20 193.90 6J,70 20 J? 23 3568.l -4.77 ]63.56

100.00 3 39 56 2444.7| -29.23 55.58 ]99.45 96.57 4 20 4] 1844.7 -2_.OI 46.99

100.00 20 16 ]9 _940.90 .15 ]52.86 J93.26 60.]! 2J Z4 0 3340.9 -3.83 146.34

II0.00 5 ]2 3 2|36.49 -32.57 33.09 ]96.85 ]OJ.O0 5 48 0 |556.5 -30.71 24.37

]|O.OO 2J 2 4] 380|.88 3.0_ ]A0,53 ]91.47 55.93 22 6 3 320|.9 -|.47 ]3A.33

OfFFERENTIAL C_RRECTfON$ MI0-COURS[ EXECUTION ACCURACY ORBIT O[T[RMJNATZON ACCURAC_

TO£ J.7799 TRA .O130 TC3-5.9223 gAU |.]J29 SGT 5206.1 SGR 358.8 5G3 227.6 ST 2725.2 SR 256.2 $5 814.3

RD£ .J657 RRA -.0762 RC3 .Z967 FAU .04J73 RRT -,1602 RRF -.]768 RTF .9243 CRT .9865 CRS -.94J9 CST -.9820

F0£ .9844 FRA .6066 FC3-Z.57_6 BSP J6644 5GB 52J8.5 R23 .0284 R|3 -.9243 LSA 785|.6 NSA J33.1 5SA ?0.?

flCE 1.7876 BRA .0773 BC3 5.9297 FSP -768 56] 5206.4 5G2 354.J THA J79.36 EL] 2736.9 £L2 4J.B ALF 5,30

L&UNCH CAT[ DEC I0 J965 FLIGHT TIME 170.00 ARRIVAL CAT[ NAY 29 I966

HELIOCENTRZC CONIC 0|STANCE 498.598

RL |47,3j LAL -.00 LOL 77.73 VL 26.665 GAL -.|3 AlL 66.57 NCA 244.68 SNA 122.8_ [CC .19686 ]NC 3.43J3

Rp I08,93 LAP -3.|O LOP 322.37 VP 36.833 GAP 9.46 AZP 9J.47 TAL |60.52 TAP 65.J9 RCA 98.44 APO 147.32

RC 162.556 GL 25.12 CP -.51 7AL 67.77 ZAP |65.80 [T5 357.4| 7AE |29.78 ET[ ]80.50 ?AC 7|.93 ETC J6_.27

PLANETOCENTRIC CONIC

C3 14.347 VHL 3.787 0LA 19.|6 RAL 340.62 RA0 6567.6 V[L J].650 PTH 2.05 VHP 6.293 CPA °JZ.68 RAP 359.78

LNCH AZNTH LNCH TIME L-| TIME IN] LAT IN] LONG rNJ RT ASC IN] AZNTH IN] TJN[

90.00 Z 10 25 2780.9A -78.]2 80.43 203.27 93.50 ? 56 46

90.00 I9 28 46 4]38.9| -].93 J68.57 197,37 6J.74 20 37 45

JO0.O0 3 43 36 24B0.49 -29.48 98.22 203.J5 95.20 4 24 56

IO0.O0 20 38 J7 39J4,5_ -.74 ]5].42 J96.71 60.|2 ?J 43 3|

IJO.00 5 17 26 ?]86._9 -32.94 35.39 202.62 99.69 5 53 53

IJO.OO 2J 20 55 37_O.95 2.22 139.44 J94.86 55.88 22 23 56

CIrF£RENTZAL CC_RRECTZONS MID-COURSE EXECUTION ACCURACY

TOE J.8634 TRA .1753 TC3-5._709 BAU J.L270 SGT 5272.6 SGR 367.9 503 220.8

RCE .J760 RRA -.083J RC3 .265A _AU .03940 RRT -.J279 RRF -,1460 RTF .9249

FOE .9742 FRA .6564 FC3-2.37_| _SP J6876 SG_ 5285.4 R23 ,0274 R]3 -.92A9

6CE J._7_7 0RA .]940 6C3 5.6778 FSP -747 SG] 5272.8 SGZ 364.9 THA ]79.49

LAUNCH CA TE OEC |0 1965 FLIGHT T[I,_ 17_.00

NEL[OCENTR]C CONIC D_STANCE 504,3|0

RL 147.31 LAL -.OO LOL 77,73 VL 26.B_0 GAL .30 AZL 86,57 HCA

Rp _0_.92 LAP -3,17 LOP 325.53 VP 36.803 GAP 9.73 AZP 9|.29 TAL

RC J64.699 GL 24.68 GP -.48 7AL _4._3 ?AP J66.71 ETS 357.5| 7AE

PLANETOCENTR]C CONIC

C3 ]4.737 VHL 3._39 0LA 19.98 RAL 343.64 RA0 6567.6 VEL 1].667 PTH

LNCH ATNTH LNCH T/NE L-I TIME IN] LAT JNJ LONG _NJ RT A$C

90.00 Z |3 24 2820.64 -_8.25 83.33 207.08

90,00 19 49 53 41]J.24 -2,87 ]67.0_ 201.0!

I00.00 3 47 3] 2517.17 -29.67 60.92 206.99

]00.00 20 58 27 3889,95 -l.SB IS0.0? 200.3!

=J0.00 5 23 B _217.99 -33.27 37.75 ?06.54

JJO.:OO 2] 39 19 3761.89 1.49 |36.44 ]9B_AO

O_FFERENT_AL CC_RECT_ON$

TOE _.945J TRA .3447 TC3-5.7696 BAU J.1380

ROE .I87J RRA -.0893 RC3 .27J7 FAU .0367J

FOE .9603 FRA ,7069 FC3-2.1563 BSP !69Z5

g0E 1.954J BRA .3560 6C3 5.7760 FSP -704

vl 30,243

v2 34.789

CLP-|65._0

ECC 1.2360

PO CST TIN INJ 2 LATINJ 2 LONG

2180.9 -27.33 7J.86

3538.9 -5.70 I6/.9J

|880.5 -28.44 49,56

33J4.6 -4.7] ]44.8_

1586.9 -31.25 26.57

3180.9 °2.27 133.23

OR_|T DETERNINAT_ON ACCURACY

ST 2823.6 SR 269.3 SS 820.!

CRT .9816 CRS -.9341 CST -.9835

LSA 2948.6 NSA JSJ.3 SSA 20._

ELI 2835.9 EL2 5J.3 ALF 5.35

247.84 $MA |22.60 ECC .20J63

]78.83 TAP 66.67 RCA 97.88

129.73 ET£ |_0.A7 ZAC 74.09

2.05 VHP 6.45] OPA -]|.83

IN] AZMTM IN] TIN] PC) CST T_N

92.06 3 0 25 2220.6

6|.8! 20 58 24 35J1.2

93.79 .4 29 28 J917.2

60.]5 22 3 ]7 3289.9

98.33 6 0 6 I618.O

55,85 22 42 I 3161.9

MIO-COURSE EXECUTION ACCURACY

SGT 5324.5 SGR 376.3 SG3 2]2.6

RRT -.0953 RRF -.]lZ5 RTF .9242

5GB 5337.8 R23 ,0_4J R|3 -.9242

SG| 5324.6 SG2 374.6 THA |79.6]

ARRIVAL CATE NAY 31 1966

[NC 3.4260 VJ 30.243

APO J47,32 V2 3A.792

ETC 164.6| CLP-]66,72

RAP 341.9] ECC 1.2475

IN] 2 LAT IN] 2 LONG

-27.66 74.7J

-6.57 J60,35

-28.83 52,22

-5.5A 143.52

-3J.77 28.85

-3.OO 132.24

ORBIT OET[RN_NATION ACCURACY

ST 29]0.8 SR 2B2.6 SS g2_.2

CRT .9763 CR5 -.9265 CST -.984_

LSA 3033._ NSA 150.2 5SA ?0.6

EL| 2923.9 EL2 60,9 ALF 5.42

J742



JPL TM 33-99 EARTH--VENUS TRAJECTORIES , VOL 2, 1965-66,

LAUNCH DATE DEC tO 1965 FL]GNT TIME 174.00 ARRIVAL GATE JUN Z 1966

HELIOCENTRIC CONIC

RL 147.3I LAL -,DO

RP 1O8.91 LAP °3.23

RC 166,847 GL 24,16

PLANETOCENTRIC CONIC

C3 1_,23! VML 3.903

LNCH AZMTH

90.00

90.00

IO0.O0

I00.00

lID.D0

llO.O0

OISTANCE 5]G.001

LOL 77.73 VL 26.775 GAL ,74 AZL 86,58 HCA 15|.00 SMA J22.33 ECC .ZOI63.INC 3.4209 V| 30.243

LOP 328.70 VP 36.774 G4P |0.Of ATP 9I.I| TAL 177,|3 TAP 68.14 RC* 97.30 4PO 147.36 VZ 34.796

GP -.46 7AL 81.67 TAP 167.61 ETS )57.59 7AE 1Z9,70 ETE ]B0.44 ZAC 76.28 ETC 164.92 CLP-167.62

CLA 20.75 RAL 346.9I RA0 6567.6 VEL 11.666 PTH 2.06 VMP 6,6j7 0PA -10.96 RaP 344.04 ECC 1.2507

LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTM INJ TIME PO CST TIN INJ 2 L4T INJ 2 LONG

2 16 37 2861.17 -26.)1 66.29 211.01 90,57 3 4 19 2Z61.Z -27,9) 77.65

20 11 B 4085.47 -3.65 165.59 204.79 61.90 21 19 14 3485.5 -7.36 156.69

3 51 44 2554.50 -Z9.81 6).69 210.97 92.34 4 )4 IB 1954.5 -29,|7 54.95

El 18 43 )867.37 -2.34 148.63 204.06 60,19 _2 23 J| )267.4 -6.29 142,27

5 29 1| 2249.59 -33.56 40.18 ZIO.61 96.92 6 6 41 1649.6 -32.24 31.19

21 57 45 3745.04 .65 J57.56 202.07 55.83 Z) 0 |0 3145.0 -3.64 I31,36

CIFFEREN7IAL CC/_RECTIONS MIO-CC_RSE EXECUTION ACCURACY ORBIT DETERMINATION 4CCURACY

TEE 2.0259 TRA .5225 TC3-5.6486 BAU J.|514 SGT 536|,3 SGR 384.0 SG) 205.5 ST 2967,4 SR 295.8 55 817.9

RCE .1991 RRA -,0947 RC] .2538 FAU ,O3454 RRT -.0642 RRF -.0835 RTF .9253 CRT .9707 CRS -.9|92 CST -.9660

FCE .9437 FR4 .7513 FC3-l.9630 BSP ITIB3 SG6 5)95.0 R23 .0238 RI) -.925) LSA 3107,8 MSA 149.8 SSA 20.5

BEE 2.0)57 BRA .53|0 8C) 5.6544 FSP -687 5GJ 538|.3 $62 583,2 THA |79.74 ELI 3001.2 EL2 70.7 ALF 5,49

LAUNCH DATE DEC IO 1963 FLIGHT TIME |76.00 ARRIVAL DATE JUN 4 1966

HELIC_CENTRIC CONIC

RL J47.31 LAL -.00

Rp 108,89 LAP -3.29

RE 168,980 GL 2).59

PLANETOCENTRIC CONIC

C3 15,936 VHL 3.979 0LA

LNCH AZMTH LNCH TIME L-I TIME IN| LAT IN| LONG IN| RT ASC IN| AZMTH IN| TIME

90.00 2 20 8 2902.2) -28.30 89.30 2J5.07 69.07 3 8 30

90.00 20 3E 2) 4061.98 -4,40 |64.27 208.69 62.00 21 40 5

I00,00 ) 56 16 2592.Z0 -29.88 66.49 215.07 90.87 4 39 Z9

J00,00 21 38 55 3847.24 -3,02 147.72 207,93 60.25 22 43 2

110.OO 5 35 36 228J.48 -35.79 42.64 2|4.8J 95.48 6 13 37

110.00 22 16 5 37)0.73 .30 136.82 205.86 55.82 23 18 16

DIFFERENTIAL CORRECTIONS MI0-COURSE EXECUTION ACCURACY

TOE 2.1069 TR4 .7122 TC)-5.4922 BAU 1,1638 5GT 5433,6 SGR 390.8 SG) 198.8

ROE .2121RRA -.0993 RC) .2380 FAU .03244 RRT -.0334 RRF -.0539 RTF .9264

FOE .9281FRA .7952 FC)-1.7737 BSP 174|6 SGB 5447.6 R23 .0227 RI3 -.9_64

• BOE 2.1176 BR4 .719J BC) 5.4974 FSP -669 561 54)3.6 562 )90.6 THA J79.86

DISTANCE 515.670

LOL 77.73 VL 26.7)0 GAL 1.20 AZL 86.58 HCA 254.17 SMA 122.06 ECC .20790 INC 3.4161 Vl 30.243

LOP 331.87 VP )6.745 GAP 10.30 AZP 90.95 TAL 175.43 TAP 69,60 RCA 96.68 APO 147,44 V2 34.800

GP -.44 ZAL 78.9J ZAP J66.49 ET$ 357.66 ZAE 129.68 ETE 180.43 ZAC 78.48 ETC 165.20 CLpo168.50

Z1.48 RAL 350.0J RAO 6567.6 VEL 11.714 PTH 2.06 VHP 6.790 DPA -IO.O7 RAP 346.18 ECC 1.2606

PO CST TIM INJ 2 L4T INJ 2 LONG

2302.2 -28.13 B0.64

3462.0 -B.J2 157.56

1992.2 -29.44 57.71

3247.2 -6.96 141,15

1681.5 -32.67 33.58

3130.7 -4.J8 110.6!

ORBIT OETERMIN4TION ACCURAC_

ST 3054.3 5R )08.9 SS 813.6

CRT .9650 CR5 -.9122 CST -,9_70

LSA 3172.3 MSA 150.2 554 _0,)

ELI )068.9 EL2 PO.7 ALF 5.5_

L_UNCH GATE DEC I0 ]965 FLIGHT TIME 176.00 ARRIVAL 0_TE JUN 6 1966

CISTANCE 521.313

LOL 77.73 VL 26.6B6 GAL 1.67 ATL 86,59 HCA 257.35 5MA 121.80 ECC .21145 INC 3;4||3 vI }0,?4}

LOP 335,04 VP 36.718 GAP 10.60 AZP 90.75 TAL 173,75 TAP 7|.06 RCA 96.04 4PO 147.55 V2 34.805

GP -,42 _XL 75,96 ZAP 169.56 ETS 357.71 Z4E 129,67 ETE 180.41 tAG 80.70 ETC 165.47 CLP-169.37

HELIOCENTRIC CONIC

RL 147,3I LAL -,00

Rp I0_.88 LAP -3.33

RC 17J.096 GL 22,95

PL4NETOCENTRIC CONIC

C3 |6.564 VHL 4.070 0LA 22,|5 RAL 353.15 RA0 6567.7 VEL 1J,745 PTH 2.07 VHP 6,97| CPA -9.16 RAP 348.32 ECC 1.2726

LNCH 4ZHTN LNCH TIME L-I TIME IN| LAT IN| LONG IN| RT ASC IN| 4ZMTM IN| TIME

90.00 2 23 58 2943.5) -2_.22 92.32 219.22 87.56 ) 13 1

90.00 20 53 26 4041.18 -5.07 J63.|0 212.72 62.10 22 0 47

100.00 4 I 11 2630.01 -29.89 69.)0 219.27 89.39 4 45 1

100.00 21 58 53 )829.93 -3.61 146.77 211.9l 60.31 25 Z 43

I10.00 5 42 23 2313.44 -33.97 45.12 219.13 94.02 6 20 56

110.00 22 34 Jl 17|9.27 -.J4 136.22 209.75 55.82 25 36 1!

DIFFERENTIAL CCtRREETION$ MID-COURSE EXECUTION ACCURACY

TOE _.1893 TRA .9137 TC3-5,3OO4 BAU 1.1748 $GT 5481.] 5GR )96.9 SG3 192.2

RCE .2261 RRA -.I030 RE3 .2189 FAU .03037 RRT -,0023 RRF -.0230 RTF .9276

FDE .9133 FRA .8383 rC)-l.5875 BSP 17605 SGB 5495.4 R23 .0209 RI) -.9276

BCE Z,2009 BRA .9195 BC3 5.3049 FSP -648 SG! 5461.J SG2 396.9 THA 179.99

PO CST TIM IN| 2 L4T IN| ? LONG

2343,5 -28.26 83.65

3441,2 -B.76 156.37

20)0.0 -29.65 60.51

3229.9 -7.5) 140.I8

JTJ),4 -)3.04 36.00

3J19.3 -4.61 110,00

ORBIT DETERMIN4TION 4CCUR4C v

ST 3112,7 SR 321.8 SS 80_.3

CRT .9592 CRS -.9057 CST -.9880

LSA 3228.4 MSA 151.5 $$A 20.0

ELI 3126.0 EL2 90.6 ALF 5.67

LAUNCH DATE 0EC I0 1965 FLIGHT TIME 180.00 ARRIVAL 04TE JUN 8 1966

HELIOCENTRIC CONIC

RL 147.3J L4L -.00 LOL 77.73 VL

RP lOB.B6 LAP -3.36 LOP 338.21 VP

RC 173,I96 _L 22.27 GP -.4I ZAL

PLANETOCENTRIC CONIC

C3 J7,431 VHL 4.175

LNCH AZMTH LNCH TIME

90.00 2 28 10

90,00 21 14 B

100,00 4 6 31

100.00 22 18 28

IIO.O0 5 49 ))

JIO.0O 22 31 56

DIFFERENTIAL CORRECTIONS

TOE 2.27}5 TRA 1.1298 TC3-5.0728 BAU 1,1831

ROE .2412 RRA -.1055 RC3 .I988 FAU .02832

FOE .8997 FRA .8817 FC)-1.4067 8SP 17716

BEE Z.2662 BR4 1,1347 B() 5,0767 FSP -625

DISTANCE 526,950

16.642 GAL 2.17 AZL 86.59 MCA 260.50 SMA |21.54 ECC .21532 INC 3.4067 vJ 30.243

36.692 GAP 10.92 AZP 90.56 TAL J72.02 TAP 72.52 RCA 95.)7 APO 147,70 v2 34.811

7).03 ZAP 170.2| ET5 )57.75 ZAE 129.67 ETE 180.41 ZAC 82.93 ETC 165.71 CLP-170.22

0LA 22.76 RAL 336.25 RAO 6567.7 VEL 11.782 PTH 2.08 VHP 7,163 0PA -8.24 RAP 350.47 ECC 1.2869

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZNTH INJ TIME PO CST TIN INJ 2 L4T ._NJ 2 LONG

2964.72 -28.06 95.)2 223.45 86.06 3 17 55 2384.7 -28.31 66.66

4023,50 -5,63 |62.11 2J6.84 62.20 22 _! 11 )42),5 -9.31 155.36

2667.6) -_9.83 72.J0 22).56 87.92 4 50 59 2067.6 -29.80 63.29

3815,82 -4.08 J45.99 215.99 60.)6 23 22 4 3215.8 -8,00 I39.39

2345.29 -34.10 47.59 223.54 92.56 6 _B )B J745,3 -33.37 38.43

3710,93 -.45 115.78 213.23 55.82 23 53 47 )J10.9 -4.94 129.57

MI0-COUR$E EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

5GT 5523.0 SGR 402,) SG3 185.B ST 1161.0 SR 3)4.4 SS 802.2

RRT .0295 RRF .OOB8 RT_ .9289 CRT .9534 CRS -,8996 CST -.9689

5GB )537.6 R21 -.0187 R|) .9289 LSA 3276.6 M$A J51,5 5SA 19.6

5GJ 552).0 562 402,1 THA ,12 ELI 3179.0 EL2 J00,4 ALF 5.76

J743



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 2. 1965-661

LAUNCH 0ATE 0E( ]0 196_

HELIOCENTRIC CONIC

RL ]47.3! LAL -.00

RP 109.84 LAP -3.38

RC |75.278 GL 21.53

PLANETOCENTRIC CON|C

C3 ]8.455 VHL 4.Z96

LNCH ATNTH LNCH TIME

90.00 Z 32 30

90,00 ZI 34 17

]00o00 4 i2 17

]00.00 22 37 30

]JO.O0 S 37 6

]J0,00 23 9 lO

FLIGHT TINE ]82.00 ARRIVAL OATE JUN 10 |g66

0|STANCE 332.3J6

LOL 77,73 VL 26.599 GAL 2.70 A?L 96,60 HCA 263.66 SM& 12J.28 ECC .2|933 |NC 3.4022 VJ 30.243

LO# 34|.38 vP 36.666 GAP |].25 A?P 90.36 TAL 170.32 TAP ?3.98 RC4 94,65 APO 147.90 V2 34.B17

GP -.39 ?AL 70.|4 ?AP 17|.03 [TS 357.75 ?A£ |29.69 [TE ]80,40 ?AC 83.|8 ETC 163,92 CLP-171.Oi

0LA 23.30 RAL 339.36 RA0 6567.7 V[L (1.823 PTH Z.09 VHP 7.]£4 DPA -7,30 RAP 352,$2 ECC 1,3037

L-| T|N( IN| LAT ;NJ LONG IN| RT A$C IN| A?HTH ZNJ TIME PO C$T TIN IN| 2 LAT IN| 2 LONG

3025.46 -27.84 98.28 227.75 84.39 3 23 |3 2425.3 -28.50 B9.64

4009.35 -6.09 161.3| 221,03 62.29 22 4! 6 3409.3 -9.74 134.54

2704.76 -29.70 74.93 227.9J 86.48 4 57 22 2|04.B -29.99 £6.05

3805.29 -4.44 |45.4| 220.13 60.4| 25 40 33 3203.3 -B.34 13B.#O

2376.83 -34.|7 30,06 228.02 91.1| 6 3£ 43 |776.8 -33.64 40.$5

3705.97 -.64 135,33 2|7.77 35.82 24 10 36 3106.0 -3.t2 |29.31

_IrFCRENTIAL CO_RECT|ONS

TOE 2,3534 TRA |.3353 TC3-4.8284 BAU |.J�Z|

ROE .2374 RRA -.J070 RC3 ,J783 FAU .02£43

rOE ,8840 FRA .9230 F(3-J.2400 BSP 17897

B0E 2.3675 BRA 1.3393 BC3 4.83J7 FSP -607

LAUNCH DATE 0EC ]O I963

HELIOCENTRIC CONIC

RL 147.3J LAL -.OO

RP 108,82 LAP -3.39

RC 177.34] GL _O.7£

PLAN[TOCENTRIC CONIC

C3 ]9.653 VHL 4,433

LNCH AZHTH LNCH TIH_

90.00 2 37 59

90.00 2| 53 42

]00.00 4 ]B 33

JO0.O0 22 53 49

J]O.O0 6 3 3

]JO.OO 23 23 48

LOL 77.73 VL

LOP 344.35 VP

GP -.3B ?AL

OLA 23,78 RAL

L-I TIME IN| LAT

3063.37 -27.35

3999.12 -6.40

274j.13 -29.52

3798.6o -4.66

2407.91 -34.19

3704.58 -.70

DIFFERENTIAL CORRECTIONS

TOE 2.4329 TRA 1,3940 TC3-4.36|8 _AU 1.1993

ROE ._748 RRA -,107J RC3 .1578 FAU .02460

roe ,8692 FRA .9640 FC3-1.0833 BSP |8064

BeE 2,4484 9RA ].5976 9C3 4.56J6 FSP -590

NI0-COUR_E EXECUTION ACCURACY

SG7 3562.0 SGR 406.8 553 179.6

RRT .0604 RRr ,0395 RTF .9305

£GB 3576,8 R23 -.0170 RI3 .9505

SGJ 3562,0 SG2 406.| THA .Z5

FLIGHT TIME |84,00

0ISTANCE 538.067

26.35£ GAL 3.25 ATL 66.60 HCA 266.83 SNA

36.642 GAP |J.60 A?P 90.19 TAL |66.61 TAP

67.30 TAP |7J.88 ETS 337.73 7AE J29.69 ETE

2.44 RA0 6567.8 VEL 1|.876 PTH _.J! VHP

INJ LONG ]NJ RT ASC INJ ATMTH _NJ T_£

lOl.J6 237,09 83.17 3 29 4

160,73 2Z5.28 62.36 23 0 2J

77.54 232.32 Bf,O? 3 4 14

J43.04 2_4.32 60.44 23 39 7

32,49 2_2.37 89.67 6 45 |!

135.43 Z21.86 35,82 24 27 32

HJ0-COURSE EXECUTION ACCURACY

£GT 5_96.0 SGR 410.6 SG3 |73.6

RRT .09|3 RRr .0710 RTF .9322

SGB 36J1.0 R23 -.O|4B RJ3 .9322

SGJ 3396.| 552 409.8 THA .39

_BIT D£TERMINAT|ON ACCUmACV

ST 3|96.5 £R 34£.3 SS 792.9

(RT .9477 CRS -.8931 CST -.989B

LSA 3307,6 NSA 156,3 SSA 19.0

ELI 3213.2 ELI llO.! ALF 5.87

ARR|VAL OAT[ JUN 12 1966

121.03 [CC .22412 INC 3.3977 vJ 30.243

75.44 RCA 93.90 APO J48.13 v2 34.824

|80.4| ?AC 87.44 ETC 166.11 CLP-171.89

7.579 OPA -6.33 RAP 334.77 ECC 1.3234

PO CST TIN IN| 2 LAT IN| 2 LONG

2463.4 -2B.ZJ 92;56

3399.| -10.05 ]53.95

2J4J.1 -29.89 6_.73

3J95,6 -8.36 J38.43

|807.9 -33.95 43.75

3J04.6 -3.JB 129.23

C_SJT 0ET[RH|NATION ACCURACY

ST 3215.3 SR 358.0 $5 792.9

CRT .9420 CRS -.6883 CST -,9903

LSA 3327.6 MSA 159.6 SSA JB.3

EL] 3236.0 _L2 ]]9.3 ALF 5.99

LAUNCH C4TE CEC ;0 1965

HELIOCENTRIC CONIC

RL !47.31 LJL -.00

RP 108,79 L4P -3.39

RE ]79,3_3 GL ]9.93

PL4NETOCENTRIC CONIC

C3 21.051 VHL 4.588

LNCH AT_TH LNCN TIME

90.00 2 43 41

90.00 22 ]2 ]2

]00.00 4 25 19

]00.00 23 13 J6

J10.00 6 13 22

]|0.00 23 4] 42

LOL 77.73 VL

LOP 347.73 VP

GP -.36 74L

FLIGHT TINE lB6.00

CIrFERENTIAL CORRECTZON5

TOE 2.5111 TRA |.647] TC3-4.2793 BAU |.2050

ROE .2932 RRA -.1039 RC3 .|377 _AU .02281

rOE .8343 FRA ].0034 re3 -.938| 9SP 18206

8CE 2.5282 BRA |.8301 BC3 4.28|3 F£P -572

L4UNCH C4TE 0EC ]0 ]965

HELIOCENTRIC CONIC

RL ]47.3| LAL -.00

RP ]0_.77 LAP -3.38

RE 181,409 GL 19.|Z

PLANETOCENTRIC CONIC

C3 22.676 VHL 4.762

LNCH 47HTH LNCH TJHE

90.00 2 30 !

9O.O0 22 29 38

JO0.O0 4 32 36

]00.00 23 29 44

1!0.00 6 22 3

llO,O0 O 0 43

OIFFERENTIAL CORRECT|ONS

TOE 2.39|2 TRA 2.|179 T(3-3.9803 BAU |.2072

RO_ .3127 RRA -.]O32 RE3 .|18_ FAU .02]02

r0E ._42] FRA J.0484 FC3 -.8023 BSP 18263

_OE _._100 8RA 2.J204 _C3 3.9920 rSP -33J

4RRIVAL 04TE JUN 14 1966

0ISTANCE 343.391

26.3|4 GAL 3.82 A?L 96.61HCA 270.00 SNA 120.7P ECC .22911 INC 3.3933 V] 30.243

36,6|8 GAP ||.98 47P 90.00 TAL |66.9| TAP T£.9J RCA 93,|| APO J46.45 V2 34.832

64.32 ?4P 172.71 ETS 357.66 ?AE |29,7| ETE 150.4! ?AC 89.71 ETC J£6.28 CLP-J72.72

OLA 24.19 RAL

L-| T|ME |NJ LAT |NJ LONG |NJ RT A$C |NJ A?NTH |NJ TIN£

3104,13 -27.20 103.95 236.41 8i.82 3 33 23

3993.J8 -6,59 160.39 229.36 62.40 23 18 45

2776.48 -29.29 80.14 236.77 83.72 5 II 35

3796.05 -4.75 144.90 228.33 60.43 24 16 32

2438.40 -34.|4 54.86 237o17 88.26 6 34 l

3706.90 -.6J |35.37 225.99 55,82 24 45 29

H|0-COURSE EXECUT_0N ACCURACY

SGT 5_25.6 SGR 413.6 SG3 167,8

RRT .|_6 RRF .J023 RTF .9339

SGB _640._ R23 -,0J27 R|3 .9339

SGl 56_.8 5G2 410.4 THA .52

FLIGHT TIldE 188.00

OISTANCE 349.050

LOL 77.73 VL 26.472 GAL 4,43 AZL 86.6| HCA 273.17 SHA

LOP 350,90 VP 36.596 GAP 12.37 A?P 89.81 TAL 163.22 TAP

GP -.35 ?AL 61.80 TAP J73.53 ETS 357.53 ?AE J29,73 ETE

DLA 24.32 RAL 8,43 RA0 6567.9 VEL 12.00_ PTH 2.14 VHP

L'I T_ IN| LAT _NJ LONG |NJ RT A$C |NJ AZMTH IN| TIME

3|41,39 -26.B1 |06,60 240.86 80.34 3 42 22

3991.84 -6.63 160.32 233.83 62.4| 23 36 |0

28|0.60 -29.01 82,64 241.24 82.44 3 J9 27

3797.86 -4.69 145.00 232.78 60,44 24 33 2

246_.21 -34.06 57,|9 241.79 86,89 7 3 |]

3713.0] -.37 J3fl.B9 230.10 33.82 | _ 36

HI0-COURSE EXECUTION ACCURACY

SGT 3651.2 SGR 415.8 5G3 162.4

RRT .J34_ RRF ,|333 RTF ,9357

SG9 3666.4 R23 -.0JO! R]3 .9337

5GJ 365J.5 SG2 410._ THA .65

3.47 RAO 6367.9 VEL 11.934 PTH 2.12 VHP 7.P03 OPA -5.39 RAP 355.92 ECC 1.3453

PO CST TIM IN| 2 LAT IN| 2 LONG

2304.| -28.03 95.38

3393.2 -10.24 153.6l

2J76.5 -29.83 ?|.39

3|96,1 -8.63 136.29

J838,4 -34.01 43.62

3106,g -3.09 129.35

(_BIT DETERHJNATION ACCURACY

ST 3228.4 SR 366.7 SS 771.8

CRT .$364 CRS -.8930 CST -.99]2

LSA 3335.9 NSA |£3.4 $$A ]7,B

EL| 3246,9 EL2 128.? 4LF 6.]]

ARRIVAL 0ATE JUN 16 J966

120.33 ECC .23456 INC 3.3858 V_ 30,243

78.39 RCA 92.26 APO 14B,81 V2 34.840

150,43 7AC 9J.99 ETC |66.43 CLP-173.54

8.046 0P_ -4,42 RAP 359.07 ECC ],373?

PO CST TIH INJ 2 LAT IN| 2 LONG

2341,4 -27.95 98.09

339|.8 -]0.26 ]53,54

22|0.6 -29.75 73,9]

3197,9 -_.39 |38.39

|868.2 -34.]] 47.94

31|3.0 -4,_6 ]29.68

_SIT _ETERH|NAT|ON _CCUR4C Y

ST 323],0 SR 37_.4 SS 76J.6

CRT .9308 C RS -.8782 CST -.9919

LS4 _336.B _SA 167,6 5S4 J7,2

EL| 32_,_ _L2 J37.5 4Lr _.73

]744



JPL TM 33-99 EARTH--VENUS TRAJECTORIES *VOL. 2, 1965-66)

LAUNCH DATE 0[C 1O 1965 FLZGMT TIME IgO.o0 ARRIVAL 0ATE JUN l| !g|6

HEL[OCENTR|E CONIC

RL 147.3] LAL -.00

RP |0B.74 LAP -3.36

HC 183.413 GL 18.28

PLANETOCENTRIC CONIC

C3 24.559 VNL 4.956

LNCH A?NTH LNCN TIME

90.00 2 56 59

90.00 22 45 51

100.O0 4 40 26

JDO.OO 23 45 8

lID.D0 6 31 2

lID.D0 0 14 55

0ISTANCE 554.470

LOL 77.75 VL 26.430 GAL 5.06 AZL 66.62 NCA 2?6.34 SMA 120,29 ECC .24050 INC 3.3644 Vl 30.243

LOP 354.06 VP 36.574 GAP IZ.B0 A?P 69,63 TAL |65.54 TAP ?9.BB _CA 9J.36 APO I49,23 V2 34.649

GP -.34 ?AL 59.17 ?AP 174.34 ET8 357.31 ZAE 129.74 ETE I80.44 ?AC 94.27 ETC I$6,54 CLP-174.35

DLA 24.79 RAL J1.36 RA0 6568.0 VEL II.0BO PTM 2o|6 VHP B.3_4 OPA -3.45

L-I TIN[ IN| LAT IN| LONG IJ_J RT A$C IN| AZNTH IN| TIME PO CST TIM

3176.64 -26.39 109,JI 245,27 79,35 3 49 56 2676.B

3995.39 -6.52 160.52 238.13 62.36 23 52 27 3595.4

2843.31 -28.69 85.02 245.72 81.22 5 27 50 2245,3

3804.15 -4.47 I45.55 Z37.0| 60.41 24 48 30 3204.|

2497.28 -35.93 59.45 246.43 85.56 7 12 40 |89?,3

3722.94 .01 136,4I 234.22 55.82 | J6 58 5|22.9

CIFFERENT[AL CORRECTIONS

TOE Z.6660 TRA 2.4005 TC3-3.6823 BAU I.Z09_

ROE .3331RRA -.D989 RC3 .J003 FAU .01939

FOE .8?78 FRA J.0897 FC3 -.6834 BSP |840!

8DE 2.6867 BRA Z.4025 BC3 3.6837 FSP -535

M_O-COUR$E EXECUTIO_ ACCURACY

SGT 5671.6 SGR 417.2 SG3 157.0

RRT .1856 RRF .1668 RTF ,9580

SGB 5686.9 R23 -.0083 RI3 .9379

SGI 5672.1 8G2 409.9 THA .79

RAP I.ZI [CO I.AOAZ

IN| 2 LAT IN| 2 LONG

-27.60 10D.65

-I0.I? I55.74

-29.60 76.33

-8.38 138.74

-34.J7 _0._l

-4.48 130.20

ORBIT 0ETERM_NATIO_ ACCURAC y

ST 3217.7 SR 367.0 $$ 749.0

CRT .9252 CRS -.8733 CST -.9926

LSA 33Z1.B MSA 171.9 $SA 16.6

ELI 3237.6 EL2 J45.9 ALF 6.36

LAUNCH DATE DEC 10 J965 FLIGHT TIN? 192,OO ARRIVAL DATE JUN 20 1966

HELIOCENTRIC CONIC

RL J47.3! LAL -.00

Rp J08.71 LAP -3.33

RC I63.395 GL J7.42

PLAN[TOCENTRIC CONIC

C3 26.740 VHL 5,171

LNCH A?MT_ LNCH TIM_

90.00 3 4 39

90.00 23 0 _4

IO0.O0 4 48 48

IO0.O0 0 3 12

lIO.O0 6 AO 19

JiO,O0 0 28 II

0ISTANCE 5fi9.832

LOL 77.73 VL 26.389 GAL 5.74 AZL 86.62 HCA 2?9.52 5MA 120.06 ECC .24699 INC 3.3798 v! 30.243

LOP 357.26 VP 36.553 GAP 13,25 AZP 69,44 TAL J_l,ST TAP 81,39 RCA 90,41 APO 149.7I v2 34.858

GP -.33 7AL 56,62 ?AP J75,J6 ET$ 356.97 7AE J29.76 ETE IB0.45 ?AC 96.55 ET( J66.64 CLP-I75.J?

DLA 25.00 RAL 14.18 RAO 6566.I VEL |2.170 pTH 2.18 VHP 8.58J OPA -2.47 RAP 3.36

L-ITINE IN| LAT IN| LONG ?NJ RT AS( IN| ATMTH IN| TIME PO (ST TZH IN| 2 LAT

3210.28 -25.95 I11.46 249.68 78.25 3 58 9 26|0.3 -27.3J

4003.98 -6.25 I6I.O0 242,38 62.33 24 7 2# 3404.0 -9.9I

2874.5| -28.34 87.27 2flO.EO 80,08 5 36 42 2274.5 "29.42

3814.98 -4.II 145,95 241.Z| 60.37 J 6 47 3215,0 -8.03

2525.60 -33,76 61.64 251.06 84.27 7 22 24 1925.6 -54.18

3736.66 ,53 |37.I3 23B,32 55.82 J 30 27 3136.7 -3.96

DIFFERENTIAL CORRECTIONS M/0-COURSE EXECUTIC_d ACCURACY

TOE 2.7402 TRA 2.7004 TC3-3.3BIB BAU 1.2093 SGT 5667,7 5GR 417.8 $G3 I51.8

ROE ,3544 RRA -.0928 RC3 .0836 FAU .0|780 RRT .2168 RRF .1987 RTF .9403

rOE .8J46 FRA 1.J321FC3 -.5762 BSP 18512 SGB 5703.0 R23 -.0064 RI3 .9403

BOE 2.763! BRA 2.7020 BC3 3.38t9 FSP -519 $GJ 5668.4 $G2 407oB THA ,92

ECC J.440J

IN| t LONG

|03.06

|54.24

78.64

139.35

52.42

130.92

ORBIT 0ETERMINATION _CCURACY

ST 3195.4 SR 394.2 SS 736.7

CRT .9196 CR$ -.8687 CST -.9932

LSA 3298.0 NSA 176.3 SSA J5.9

ELI 32J5.9 EL2 J53.9 ALF 6,_9

LAUNCH DATE DEC JO J965 FLIGHT TIME 194,00 ARRIVAL 0ATE JUN 2? ]966

HELIOCENTRIC CONIC DISTANCE 565.129

RL |47.3| LAL -.00 LOL 77.73 VL 26.349 GAL 5.45 ATL 86.62 NCA 282.69 SNA 119.83 E(C .25409 INC 3.3752 Vl 30.243

RP 108.68 LAP -3.?9 LOP .44 VP 36.554 GAP 13.74 AZP 89.26 TAL J60.22 TAP 62.9l RE4 69.59 APO J50.28 V2 34.868

RC |87.337 GL 16.56 GP -.33 ?AL 54.17 TAP |75.98 ETS 356.41 ?AE I29.77 ET[ 180.47 ?AC 98.63 ETC 166.70 CLP-J75.99

PL4N[TOCENTR[C CONIC

C3 ?9.264 VHL 3.410 DLA ZS,I4 RAL |6.92 RAO 6568.2 VEL I2.273 PTH 2,2| VHP 8.878 DPA -1.49 RAP 5.5I [CC 1.48|6

LNCH ATNTH LNCN TIME L-[ TIME IN| LAT |NJ LONG IN| RT A$C |NJ AZNTN IN| TIME PO CST TIM IN| 2 LAT IN| ? LONG

90.DO 3 12 59 3241.55 -25,50 I13.64 254.08 77.25 4 7 J 2641.6 -27.00 J0_.30

90.00 23 14 J2 4017.67 -5.BI 161.76 246,59 62.24 24 21 I0 34|7.7 -9.49 155.02

|DO.DO 4 57 39 2904.|4 -27.98 89,40 2§A.66 79.02 5 46 3 2504.1 -29.21 80.B1

|OO.O0 0 16 |O 3830.32 -3.59 I46.79 245.36 60,30 | 20 0 3230.3 -7.52 |40.21

|lO.OO 6 49 50 ?5_3,J6 -33.53 65.77 255.69 83.03 7 32 23 |953.2 -34.|5 54,56

liD.D0 O 40 28 3754,06 1,20 138.03 242,38 55.84 J 43 2 3j54.l -3.30 13|.83

OTFFERENTIAL CORRECTIONS NI0-COUR$E EXECUTION ACCURACY OROTT 0?TERMINATION ACCURACv

TOE 2.8|4| TRA 3.0|89 TC3-3.O829 BAU 1.2064 SGT 5699.5 SGR 417.7 SG3 I46,8 ST 3154.9 SR 400.0 SS 724.9

ROE .3766 RRA ".0850 R(3 .O664 FAU .0J625 RRT .2482 RRF .2307 RTF ,9427 CRT .9140 (RS -.8642 CST -.993_

FOE .8024 FR4 l.J761 FC3 -.4607 BSP J8607 5GB 5714.7 R23 -,0046 R|3 .9427 L_A 3266.3 NSA |80,6 SSA 15.3

802 2,8392 BRA 3.0201 BC3 3.0836 FSP -503 5GI 5700.4 SGZ 404.6 THA 1.05 ELl 3|86.0 EL2 |61.2 4LF 6.61

LAUNCH DATE DEC 10 1965 FLIGHT TIME 196.00 ARRIVAL DATE JUN 24 |966

HELIC_ENTRIC CONIC

RL 147.3| LAL -.00

RP _08.65 LAP -3.24

RC 189.297 GL 15.69

PLANETC_ENTRIC CONIC

C3 32.I86 VHL 5.673

LNEH 47MTH LNCH TIME

90.00 3 ?I 59

90.00 23 26 13

IOO.OO 5 6 57

IO0.O0 O 27 32

JJO.OO 6 59 32

JlO,OO 0 51 47

OISTANCE 570.348

LOt- 77.73 VL 26,309 GAL 7.2I ATL 86.63 NCA 285.87 SMA J|9,60 ECC .26187 INC 3,3704 VJ 30.743

LOP 3.62 VP 36.515 GAP 14.26 AZP 89.08 TAL 158.59 TAP 84.46 RCA 88.28 APO 150.92 v2 34._7_

GP -.32 7AL 5|.8| ZAP I76.80 ETS 355.48 7AE |_9,78 ETE 180.49 ?AC I01.Jl ETC |66.75 CLP-J76._|

0L4 25.22 RAL 19,55 RAD 6568.3 VEL 12.392 PTH 2.24 VHP 9.I99 OPA -.5!

L-I TIME IN| LAT IN| LONG IN| RT A$C IN| A?MTH IN| TIME PO CST TIN

3270.6J -25.05 1J5.65 259.47 76.54 4 16 50 2670.6

4036.4J -5,22 162.63 250.73 62.J3 24 35 _9 3436,4

2932._0 -27.60 91.40 259.JI ?8,05 5 55 50 2332.2

3850.0_ -2.93 J47.88 249.47 60.24 I 32 2 3250.0

2_O.OJ -33.3| 65.83 26D.29 8J.83 7 42 32 1980.O

3775,0J 2.00 139.13 246.40 55.87 ! 54 42 5J75.0

O[FFERENTIAL CORRECTIONS

TO[ 2.89|3 TRA 3.3600 TC3-2.7854 8AU I.!988

ROE .3996 RRA -.O7_2 Re3 .0549 FAU .0|4?0

FOE .7926 FRA J.222_ FC3 -,3953 BSP IB6JO

BOE 2.9J8$ 8R4 3.3609 BC3 2.7860 FSP -485

RAP 7.64 ECC !.5797

IN| 2 LAT |NJ ? LONG

-26.68 IO7.36

-_.9J |56.1_

-26.97 _?.86

-6.87 141,31

-34.08 56.67

-2.50 |3?.9?

ORBIT DETERMINATION ACCURAC_

ST 3!30.7 SR 404.4 $$ T14.7

CRT .9064 CRS -.660| CST -.9944

LSA 3231.3 HSA 184.6 SSA |4.7

ELI 3152,3 EL2 16_.0 4LF 6.71

MI0-COURSE EXECUTION ACCURACY

SGT 5?08.3 SGR 4J6.9 $G3 142.!

RRT -2_02 RRF .2634 RTF ,9455

SGB 5723.5 R23 -.0029 RJ3 .9453

SG| 5709.5 $G2 400.I THA 1.|8

|745



JPL TM 33-99 EARTH--VENUS TRAJECTORIES , VOL 2. 1965-66 i

HELIOCENTRIC CC, M]C 0|ST4NC[ 575.477

RL |4T.]J LAL -.00 LOL 77.7_ VL Z6,Z70 GAL 8.0| ATL 86.63 HCA _89.05 5NA J|_._b ICe .27041 INC 3.56_ Vl 30.243

RP J0b.62 LAP -3.Je LOP 6.8] VP 36.497 G4P |4.83 A7P 88.90 TAL 156.98 TAP 86.03 RCA 87,10 4PO 15|.66 V? ]4.J89

eC 19J,2J6 GL 14.84 GP -.31 7AL 49.55 TAP |77.63 [T5 353.78 74[ 129.77 IT| JB0.SJ 7AC J03.38 [TC J66.76 CLP-JT?.65

PLAN[T(X[NTR|C CONIC

C3 35.574 VHL 3.864 0L4 25,25 RAL 22.08 RAO 6568.4 V[L J2.328 PTN 2.27 VNP 8.547 0PA .47 RAP 9.78 ECC I._B55

LNCH ATMTH LNCN TIN[ L-| T|M[ INJ L&T ]NJ LONG |NJ RT ASC INJ A_NTN |NJ TIN[ PO CST TIN INJ 2 LAT |NJ Z LONG

90,00 3 31 36 3297,47 -24.60 ll7.49 26Z,83 75.52 4 26 33 2697.3 -26.35 108,26

80.00 23 36 46 4060.03 -4.47 164.13 234.80 62.01 24 44 26 3460.0 -8.18 lST.a5

I00.00 5 16 40 2858.75 -27.2! 93.28 263.54 77.J2 6 5 58 2358.B -28.7J 84.79

lO0.O0 0 36 J9 3873.88 -2.|2 |49.J9 253_0 £0.J8 J 42 _3 3274.0 -6,O7 |42.64

110.00 ? 9 2J 2606.17 -33.04 67.82 264,86 80.68 7 52 47 2006.Z -33,97 58.7]

1|0.00 | 2 7 3798.33 2.92 140.40 230.36 55.93 Z 5 27 3199.3 -J.37 134,19

0rFrERENTIAL CORRECTION5 N_0-C(_JR$[ EXECUTION ACCURACY ORS|T _ETERNINATION ACCURACY

TO( 2.8648 TRA 3.7|83 TC3-2.30|6 BAU |,I8_9 SGT 57J0.8 SGR 415.2 SG3 |37.4 ST 3086.0 SR 407.0 S$ 704.0

ROE .4232 RRA -.0633 RC3 ,0430 FAU .0|326 RRT .3||6 RRF .2933 RTF .9482 CRT .9026 CR5 -.8539 CST -.99a9

rOE .78Z3 KRA 1.2693 r¢3 -.3228 BSP |8699 SGB 5725.9 RZ3 -.OOI? RI3 .9482 LS4 3185.8 NS4 188.3 SSA 14._

80£ 2.9848 eRA 3.7J90 8C3 2.5019 FSP -470 $G1 37|2.3 SG2 394.5 THA |.30 EL| 3|07.9 EL2 J74.0 ALF 6.BI

LAUNCH OAT[ 0[C J0 J965 FLIGHT TIN_ 200.00 4RR_VAL _AT[ JUN ?8 |866

HELIOCENTRIC CONIC

RL 147,3| LAL -.00

RP JO8.58 LAP -3.|1

RC 183.|13 GL J3.99

PLAN_TO_NTRIC CONIC

C3 39.308 VHL 6,286

LNCH ATNTH LNCH TIME

90.00 3 4| 44

90.00 23 45 54

J00.00 3 26 4I

100.00 0 47 34

110.00 ? I9 J3

1|0,00 l JJ _8

0I$TANCE 380.500

LOL 77.73 VL 26.231 GAL 8,87 AlL 86.54 _(A 292.23 SNA 119,16 [CO .27880 INC 3.3605 VJ 30.?43

LOP 9.99 VP 36.480 G4P 15.43 ATP 88.73 TAL 155.4| TAP 87.64 RCA 85.82 APO J32.50 VZ 34.900

GP -.30 7AL 47.40 TAP |78.46 ET$ 330.03 7AE JZ9.75 ET[ |80.54 74( 103.64 ETC J66.74 CLP-J78.49

0LA 25.22 RAL 24.49 RAO 6368.5 VEL J2.684 PTH 2.30 VHP 8.825 0PA |.44 RAP lJ.80 [CC J.650?

L-i T_ ZNJ LAT IN| LON_ ZNJ RT ASC ZNJ ATHTH _NJ TIH_ PO C$T TIN IN| ? LAT IN| Z LONG

3322.27 -24.I7 |19.|8 267.J6 74.78 4 37 6 2722.3 -26.03 Jll.O0

4088.24 -3.56 |65.74 E58.79 6J.B9 24 54 2 3488.2 -7.30 J59.05

2983.88 -26.82 95.04 267.92 76.27 6 16 23 2383.9 -28.a4 86.6J

3_|.87 -J.J7 J50,7_ 2_7,46 60.|3 J 32 33 330J,8 -5,14 ]44,|8

263],7I _32.74 69.75 Z$9.38 78.57 B 3 7 203J,7 -33.83 60.69

3826.81 3.97 141.84 ZSd.Z6 36.02 2 15 J6 3ZZ6.8 -.52 ]35.63

M_O-COUR$[ IX[CUT|ON ACCURAC_ ORB|T 0_T[RMINA T[CNq ACCURACY

SGT 5709.7 $_R 4|2.9 SG3 |33.0 ST 3036.9 SR 408.0 $5 694.7

RRT .343! RRF .3273 RTF .9312 CRT ,8969 CR5 -,85_9 CST -.9955

SG_ _724.6 RZ3 -.0006 RI3 .93|_ LSA 3|36.| N5A J9J,3 554 ;3.5

SGJ 57J|.4 SG2 387.7 THA J.43 [LJ 3059.0 ELZ J79.? ALF 6.90

O_F[R(NTI4L CO_RE(71ON8

TOE 3.0400 TR_ 4.1009 TC3°2.2284 BAU J.177E

RO£ .4473 RR_ -.0493 RC3 ,0329 FAU .0|I87

FOE ,7736 FRA 1.3|86 FC3 -.2601 BSP |8766

80[ 3.0728 BRA 4.JOIN _C3 2.22R7 FSP -436

LAUNC_ OAT[ _[C l0 |965 FLIGNT TINE 202.00 ARRTVkL OAT[ JUN 30 1966

HELIOCENTR|C CONIC

RL |47.3| LAL -.00 LOL

Rp 108.55 LAP -3.03 LOP

RC |94.889 GL |3,]3 GP

PL4NETOCENTRIC CON|C

C3 44.089 VNL 6,640

LNCH ATNTN LNCN TIME

90.00 3 52 17

90.00 23 53 40

lO0.O0 3 36 58

100.00 0 35 37

S10.00 7 29 I0

IJO.00 | |9 54

O_FF_R_NTI4L C_R_CTZON_

TOE 3,||84 TRA 4.5084 TC3-J.8664 BAU 1.1391

ROE ,4720 RRA -.0330 RC3 .0244 F4U .01050

FOE .7667 rRA |.3710 re3 -.2062 BSP |8803

BOE 3.1539 BRA 4.5093 BC3 1.9663 FSP -442

0lSTANC[ _8_.397

77.73 VL 26,|83 GAL 8,80 47L 86.64 NC4 295,41 SNA _18.95 [CC .79016

13,]8 vP 36.463 G4P J6.]2 ATP 88,56 T4L |53,88 TAP 89.30 RC4 8_.44

-,30 7AL 45.36 ZAP 179.2B [TS 356.90 7AE 129.72 ETE 180.56 ZAC 107.89

[NC 3.3552 vl 30.?43

aPO 153.46 v? 34.9_Z

ETC 166.70 CLP-]79._5

0LA 23.I4 RAL 26.78 RAO 6_68.7 VEL |2._63 PTH 2.34 VHP |0.338 0P4 2.4J RAP |4.02 ECC J,7756

L-I T|N[ IN| LAT IN| LONG IN| RT 4SC IN| AZMTH |NJ TIM| PO CST TIM |NJ ? LAT _NJ ? LONG

3345.17 -23.73 120.73 271.45 74.11 4 48 2 274_,2 -23.70 117.60

4120.68 -E.52 ]67,36 262.69 6|.79 25 2 2l 3320.7 -6.2T 160.89

3007.70 -26,42 86.70 272.25 75.48 6 27 5 2407.7 -78.J5 P8.3_

3933.39 -.JO |52.45 261.34 60.Jl 2 | |0 3333._ -_,OP 145.97

2656.63 -32.42 71,63 273.84 78.51 8 13 26 2056.7 -33.66 6Z.6!

3857.Z0 5.13 |43.43 2_.09 86.J6 2 24 11 32_7._ .65 _37.?J

N|0-C(_UR$[ EXECUTION ACCURACY ORBIT 0ETERMIN4TION ACCURAC _

SOT 3704,0 SGR 409,8 SG3 ]23.7 ST 2954.9 SR 407.4 SS 686.9

RRT .3748 RRF .3394 RTF .9544 CRT .89|2 CRS -.8482 CST -.9960

SOB 57J8.7 R23 ,0001RJ3 .9544 LS4 3083.7 MS4 J94.1 554 lZ,9

SG! 3706.J SG2 379.8 THA 1,35 ELl 3006.9 EL2 J83,5 ALr 6.98

LAUNCH OAT[ DEC 10 J963 FLIGHT T|M_ 204.00 ARR|VAL 0ATE JUL ? J86_

HELIOCENTRIC CONIC

RL J47.3l LAL -.00 LOL

RP |0B.3I LAP -Z.94 LOP

RC |96.842 GL 12.33 GP

PLAN_TO(£NTRIC C(_4_C

C3 49.441 VHL 7.03|

LNCH AZNTH LNCH T|N[

90.00 4 3 9

80.00 0 4 5

100.00 5 47 24

100.00 ! 2 32

|10.00 7 39 2

|I0.00 | _7 _3

OIFF[R[NT_AL CORR[CT_ON5

TO_ 3.2026 TRA 4.9497 TC3o].7158 BAU I.|343

RD_ .4972 RRA -.0|4J RC3 .0176 FAU ,009|0

FOE .7626 FRA ].4230 FC3 -.1384 eSP |876J

_0[ 3.24J0 8R4 4.8497 _(3 |.7|60 FSP -4_6

01STANCE 390.143

77.73 VL Z6.156 GAL JO.80 AZL 86.63 HCA Z98,60 SM_ J|8.74 £CC .30160 INC 3.3493 V! 30._43

|6.37 VP 36.448 GAP 16.86 ATP 88.40 T4L 132,40 TAP 9J.O0 RE4 82.93 APO J54.3fl V2 34.924

-.28 7AL 43.42 7AP 179.63 ET$ 234.05 7A( 129.66 ETE 180.38 7AC ]lO,JJ [TC 166.62 CLP |78.77

0LA 25.02 RAL 28.96 R_O 6568.8 VEL 13.069 PTH 2.39 VHP 10.790 OPA 3.36 RAP 16.13 [CC J.8)37

L-I T_NE IN| LAT IN| LONG IN| RT ASC IN| AZMTH _NJ T_N[ PO CST TIN IN| 2 LA T |NJ ? LONG

3366.37 -23.33 122.|_ 275.69 73.51 4 38 16 2766,4 -23.39 I_4.OP

4/36.83 _1,3_ |69.58 266.49 61.7J I 13 22 3536.9 -5.12 167.9_

3030.3| °_6.0_ 98,26 Z76.53 74.75 6 37 34 _430.3 -27.86 89.94

3968.22 1.06 |$4.36 Z65.|4 60.13 E 8 41 3368.Z -2,90 J47.84

2681.03 -32.07 73,44 278._3 77.48 8 23 43 208|.0 -33.46 64,49

3890.27 6,38 ]45.J? Z6|.85 36.33 2 32 J4 3290.3 J.9| |38,94

MI0-C_fulR$_ EXeCUTiON ACCURACY ORBIT O[T[RN_NA TION ACCUR4CY

SGT 3696.0 SGR 406.| $G3 124.B ST 2932.3 SR 405.J 55 68].6

RRT ,4068 RRF ,3920 RTF .9378 CRT .8856 CRS -.8449 CST -,9965

SGB 37|0.3 R23 .0006 R13 .9378 LSA 303|.3 MSA J95,9 SSA 17.4

SG| 5688.4 $G2 370.8 THA J.67 £L| ?854.3 EL? |86.8 ALF 7,00

1746



JPL TM 33-99 EARTH--VENUS TRAJECTORIES {VOL 2. 1965-66_

LAUNC_ _AT[ C[C ]0 1965

HELIOCENTRIC CONIC

RL 142.31 LAC -.00

RP 108.4T LAP -Z.84

• C 198.673 GL 11.52

PLANETOCENTRIC CONIC

C3 55.718 VHL 7,464

LNCH ATMTH LNCH TIME

90.00 4 I4 14

90.00 O 9 22

lO0.00 5 57 54

I00.00 1 B 73

lJO.O0 7 48 48

;JO.O0 I 33 59

LOL T7.73 VL

LOP 19.56 VP

GP -.29 7AL

CLA Z4.66 RAL

L-I TIME IN] LAT

3]66.03 -22.96

4196,53 -.07

3051.79 -2],63

I006,01 2.36
2704.63 -31.71

39_5.73 7.71

CZFFERENT_AL CCRREETIONS

TCE 3._8_ TRA 5,4176 TC]-|,4634 BAU 1.10_0
RCE .5226 RR4 .0072 RC3 .OJZZ FAU .00778

FCE .7592 FRA 1,4877 FC3 -.1206 6SP 168|8

8CE 3.3Z98 BRA 5.4178 BE3 1.4835 FSP -4|3

LAUNCH 0ATE CEC IO 1965

HEL [C_ENTRIC CCYNIC

RL 147.31 LAL -.OO LCL

RP JD8.43 LAP -2.73 LOP
RE ?00.481 GL 10.73 GP

PLAN[TOCENTR[C CONIC

C3 63.I15 VHL 7.94] OLA

LNCH ATMTH LNCH TIN[ L-I TIME IN] LAT

90.00 4 2] 25 3404.32 -22._9

90.00 O 13 31 4239.05 1.30
100.00 6 B 23 3072.20 -25._4

zO0.O0 I 13 12 4046,40 3.72

llO.OO ? 58 26 2728.03 -31.33

JIO.O0 J 39 40 3963.34 9.1J

DIFFERENTIAL CCRRECTION$

TOE 3.3812 TRA 3.9225 1C3-I.2650 BAU 1.0674

ROE .5484 RRA .0314 RE3 .0081FAU .0064_

rOE .7584 FRA 1.3528 rc3 -.0882 BSP I8836

BOE 3,4_34 BRA _.9226 BC3 1.26F0 FSP -4Ol

FLIGHT TIME 206,00 ARRIVAL CATE JUL 4 1_66

CISTANCE 594.707

Z6.119 GAL 1].87 4?L 66.66 HCA 301.79 SMA 1]B.54 ECC ,31428 INC 3.3436 VI 30.?43

36,433 GAP 17.68 4ZP 68.24 TAL 150.97 TAP 92,76 RC4 81.28 4PO 135.79 VZ _4.956

4].60 74P 178.83 ETS 196.15 ZAE 129.56 ET[ 180.60 ZAC 112.32 ETC 166,5Z ELF 178.87

31.O1 RAG 6]69.0 VEL 13.307 FTN 2.43 VHP 11.266 DPA 4.30 RAP IP.ZI [CE 1,9170

INJ LONG INJ RT ASC INJ AZNTH IMJ TIME PO CST TIM INJ Z LATINJ ? LONG

123.46 279.66 72.96 5 10 40 2766.0 -Z5.08 115.43

171,79 270,19 61.68 I 19 19 3596.5 -3.86 165.15

99,74 Z80.73 74.07 6 49 46 Z411.8 -Z7.57 91.47

I]6.44 268.83 60.19 _ 15 9 ]406.0 -J.63 149.97

7].Z0 282.54 76.50 8 33 53 2104.P -33.24 66.31

147.0] 265.53 56.59 2 39 74 332].7 3.26 140.79

MI0-COURSE EXECUTION ACCURAC_ OReIT _E TERMINATION JCCURAC Y

$GT ]681.8 $GR 401.6 5G3 120.B ST 287].2 SR 401.1 s] 6T?.?
RRT ,4384 RRF ,424| RTF .9613 CRT .8601CRS -.841T CST -,99T0

5G8 ]696.0 RZ3 .OOl0 RI3 .96|3 LSA 2974.4 MSA I96.9 5s_ 11.9
5G1 56SA.5 $GZ 360.8 THA 1.?_ ELI 2696.9 EL2 J69,D 4LF ?.O 3

FLIGHT TIIAE _08.00 ARRIVAL CA T£ JUL 6 1966

OISTANCE 599,05!

77.73 VL Z6,084 GAL 13.0_ AZL 86.66 HCA 304.96 $NA 118.34 ECC .3263_ INC 3.3371 Vl 30.243

22.7] VP 36.420 GAP 18.]8 AZP 88,09 TAL 149.62 TAP 94.60 RCA 79.48 APO 157.20 vZ 34.948

-.28 ZAL 39.89 ZAP 177.92 ETS 189.75 ZAE 1_9.46 ETE J80.63 ZAC 114,49 ETC 166.38 CLP 177.94

Z4.66 RAL
IN] LONG IN] RT ASC IN] AZMrH IN] TIME

1_4.68 283.95 7_.46 ] Z_ 9

174.16 Z73.77 61.71 I 24 IO

101.13 284.84 73.43 6 59 37

15_.66 272.43 60.32 2 20 38

76.9I 286.75 75.]6 B 43 54

149.06 269.J2 56.91 Z 45 44

MI0-COUR$£ EXECUTION ACCURACY

SGT _663.5 $GR 396.] SG3 117.1

RRT ,4700 RRF .456_ RTF .9649

$G_ 5677.4 R23 .0011 R13 .9649
561 5666.6 $G2 349.8 THA 1.89

3_.93 RAO 6569.2 VEL 13.58_ PTH 2.48 VHP 11.838 OPA 3.22 RAP ZO.2B ECC 2._38T
PO C$T TIN INJ _ LAT IN] 2 LONG

2604.3 -24.76 J16.69

3639.1 -2.49 167.53

Z472.2 -27.27 92,9Z

3446.4 -.Z6 J}Z,13

2126.0 -32.99 66.0_

3363.3 4.69 142.76

ORBIT DETERMINATION ACC_RAC_

ST ZBIT.] SR 393.3 S5 673.3

CRT .8746 CR$ -.6389 CST -.9974

LSA 2917.3 NSA 197.O S$A 11.3

ELI 2_38.7 EL2 190,2 _LF 7.O3

LAUNCH GATE DEC 10 1965

HELIOCENTRIC CONIC

RL 147.31 LAL -.O0

RP IO8.39 LAP -Z.6Z

RE 202.Z64 GL 9.96

PLANETOCENTRIC CONIC

C3 71,881 VHL 8,478

LNCH ATMTH LNCH TIME

90.00 4 36 33

90.00 O 16 36
100.00 6 18 32

]O0.O0 I 17 0

]10.00 8 7 31

llO.O0 ] 44 30

FLIGHT TIME 210.00 ARRIVAL OATE JUL 8 1966

OISTANCE 603.12A

LOL 77.73 VL Z6.049 G4L 14.33 AZL 86.67 MCA

LOP 23,94 VP 36.407 GAP 19.]8 AZP 67,94 TAL
GP ".28 ZAL 36.3074P 176.95 ETS 167.26 7AE

CL_ 24.42 RAL

L-] TINE INJ LAT

3421.30 -22.24
4284.03 2.7_

3091,54 -24.86

4089.04 ].16

2750.53 -30.93

4002.81 I0.57

ClFFERENTZ_L CORRECTIONS

TCE 3.48_9 TRA 6.4623 TC3-1.0616 64U I.O_OZ

R_E .5744 RR4 .0_84 RC3 .O05] FAU .0050]

FOE .7603 FRA 1,6_4J FC3 -.0609 65P 18832

8_E 3.5300 BR4 6.4686 BC3 1,O616 FSP -388

L_UNCH C_TE OEC IO 1963

HELIOCENTRIC COfqlC

RL 147.31 LAL -.DO LOL

Rp 1OB.35 LAP -2.49 LOP

RE _04.023 GL 9.20 GP

PL&NETOCENTRIC CONIC

C3 82.332 VHL 9.074 OLA

LNCH AZMTH LNCH TIME L-I TIME IN] LAT
90.00 4 47 40 3437,00 "21.91

90.OO 0 18 39 4331.12 4.Z6

IO0.O0 6 29 10 3109.7] -24,49
100.00 I 19 50 4J33.60 6.64

;JO.OO 8 17 3 2772.23 -30,53

110.00 1 48 27 4043.89 12.07

OIFFERENTIAL CORRECTIONS

TDE 3.5988 TR4 7.0638 TC3 -,8718 BAU .9596

RCE .6009 RRA .0888 RC3 .0036 FAU .00317

F0E .7662 FRA 1.7035 FC3 -.017] BSP 18736

80E 3.64_6 BRA 7.O644 BC3 .8718 FSP -375

306,17 $MA 116.13 ECC .34411 INC }.]302 Vl 30.243

148.35 TAP 96.]2 RCA 77.49 APO 1_6.61 VZ 34,961

129.30 ETE 190.6S ?AC ]16.63 ETC 166.21 CLP 176.96

34.72 RA0 6]69.4 VEL 13.901 PTM 2.54 VHP 12.411 0PA 6.12 RAP 22.]2 ECC 2.1_30
INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LA TINJ Z LONG

12].80 287.9A 72.01 5 33 36 Z8Zl.3 -24.49 117.J]
176.67 277,25 61.81 1 28 O 3684.0 -J,O4 170.04

102.44 288.83 72.B4 7 10 23 2491.] -26.97 94.26

161.01 E75.92 60.5Z 2 25 9 3489.0 1.19 154.47

78.]4 2_0.B] 74.67 8 ]3.A_ 21]0.] -32.72 69.75

151.19 27_.62 ]7.30 E]l 13 340_.8 6.19 144.64

MID-COURSE EXECUTION ACCURACY ORBIT 0ETERM|NA TION ACCURAC Y

SGT 5641.6 $GR 390.7 563 113.6 ST 27]9.9 SR 386.4 S] 6?5.9
RRT .50|6 RRF .4864 RTF .968] CRT .8698 CRS -.6366 CST -.9978

$GB fl65].1 R23 ,0009 R13 .968_ LSA 2861.Z NSA 196.0 $$A 10.6
SGJ ]645.0 SG2 337.8 THA 2.00 ELI 2?80.6 EL2 190.2 ALF 7.01

FLIGHT TIME ZlZ.OO ARRIVAL DATE JU_ 10 1966

DISTANCE 606.863

77.73 VL 26.016 GAL 15.73 AZL 66.58 HCA 311.36 $NA 1J7,97 ECC .36172 INC 3.3226 Vl 30,243

29,14 VP 36.396 GAP 20.71 AZP _7._0 TAL 147.18 TAP 98._4 RCA 75.30 APO 160.64 V_ 34.974

-,28 ZAL 36.84 ZAP 17].94 ETS JB6.O| ZAE 1_9.|0 ETE 180.67 ZAC IJ8.72 ETC ]66.01 CLP J7_.9]

24.14 RAL 36.37 RA0 6569,6 VEL 14._7_ PTH Z.60 VHP |3.J35 0PA 6.99 RAP 24,33 [CC Z.33_0

INJ LONG INJ RT A$C |NJ ATNTH INJ TIME PO CST T_M INJ 2 LATINJ Z LONG
126,63 291.BJ 71,59 3 44 ]7 2837.0 -ZA,ZZ 11_.92

179.31 280.59 61,98 ! 30 ]0 3731.1 .46 172.67

103,67 _9_.73 7_,30 7 ZO _9 2509.7 -26.68 93,33

|63.49 279.29 60,79 2 26 44 3533.6 2.70 196.92

80.10 Z94.B0 73.82 9 3 1] ZI72.Z -32.44 71.41

113.4_ 276.0_ 57,78 Z 55 ]0 3443.9 7.73 147.O2
NIO-COUR$[ EXECUTION ACCURACY ORBIT 0[TERMINATZON ACCURACY

SGT 5617.B SGR 364.5 SG3 IJ0,3 ST Z704.9 SR 379,9 $$ 680.1

RRT .]335 RRF ,5210 RTF .9722 CRT .8654 CRS -.8350 CST -.9962

SGB ]630.9 RZ3 ,0007 RI3 .9722 LS4 260P.2 NSA J93.9 SSA 10,2

56| ]6_|.5 SG2 325.0 TH_ 2.10 ELI 2724.9 EL2 ]BB.9 ALF 6,96

J747



JPL TM 33-99 EARTH--VENUS TRAJECTORIES _ VOL Z 1965-66

L_uNC_ SAFE S_C I_ 1965

H[LIOCENTRIC CONIC

_L 147.31 LAL -.00

RP i96.3_ LAP -?.36

n( 2G_.7_7 CL 6.47

_LANEr©CENrRIC CONIC

C3 94._63 VML 9.741

LNCH 47NTH LNCH TIN?

90.00 4 _ 34

90.00 0 19 42

100.00 6 39 I_

I00.00 I 21 42

110.00 8 2S 56

110.00 ! $! 30

LOL 77.?} VL

LOP 32.3) vP

CP -.27 7AL

FLIGHT TIN? 21(.00 &R_VAL _4TE JUL 12 19_E

DISTANCE 51G.186

23.98) GAL 17.29 A?L 86.69 HCA _14.36 SMA 117,79 ECC .36151 INC 3.3147 Vl 30.?(3

36.383 GAP 21.97 AZP 87.67 TAL J46.13 TIP |00.69 RCA 71,83 4PO 16?.73 _? 34.967

33.52 ?_P 174.86 EtS 183.75 ?AE 128.84 ETE 180.69 TAG 120.75 ETC 165.77 CLP I?4._T

CLA 23.8] RAL

C-| TINE _NJ LAT

34_1.34 -21.60

4379.90 5.8I

3176.?I -24.13

4179.76 8,J7

2792.93 -30.13

4086.30 13.60

_IrrERENTIaL CC_RECTIONS

TD£ 3.7239 TRA 7,7074 TC3 -.6992 BAU .8869

_CE .6276 gRA .1223 RC3 .0028 FAU .00204

rCE .7743 FRA 1,7903 FC3 -,01_6 BSP 18736

ODE 3.7764 BRA 7.70_4 0C3 .6992 FSP -364

37.87 RJC 6569.B vEL 14,705 PTH 2.66 VHP 13,g04 CPA 7,83 RIP 26.29 EGG ?._615

IN] LONG IN] RT A$C IN] AZNTH IN] TIME P0 CST TIM IN] 2 LAT IN] ? LONG

127.76 2§f.$f 71.23 3 36 5 2831.3 -23.98 119.89

18_,0_ 78],80 62.24 I 3? 42 3779.9 2.03 173.39

104.80 ?96.47 71.80 7 31 27 ?326.7 -26.39 96.73

166.06 2_2t52 61.15 Z 31 21 3579.8 4.76 139.46

81,58 ?98,60 73.03 9 12 29 2192.9 -32,13 72,95

135.76 279,30 58.3] 2 59 36 3486.3 9.32 149,?6

MI0-CO_RSE EXECUTION _CCuRACV C_BIT 3?TERM?NATION JCCURAC Y

SG7 $587.0 5GR 377.5 $G] 107.0 ST 2647.6 5R 369.9 55 686.6

RRT .5647 RRF .5879 RTF ,9788 CRT .8614 CR5 -.8338 CST -.9965

5GB ]599.7 R?] .0002 RI3 .9738 LSJ 2753.5 NSA 190,8 ss_ 9.7

5Gi 5591.1 5G? 311.5 THA ?.19 ELI 2666._ EL? 186,5 ALF 6.90

LAUNCH CAT? 0EC I0 1985 FLIGHT TIHE 2i6.00 _RRIV_L 0ATE JUL 14 1966

HELIOCENTRIC C_NIC

RL 147.31 LAL -.00 LOL 77.7] VL

RP 108.27 L_P -2.22 LOP 35.53 VP

RE _07.465 GL 7.7_ GP -.77 ZAL

PL4NETC_ENTRIC CON ZC

C3 110.076 VHL |0.49?

LNCH A?HTH LNCH TIME

90.00 5 9 14

90.00 O 19 43

IO0.O0 6 49

100.00 I 22 33

i10.00 8 34 30

110.00 I _3 _8

OIKFERENTIAL C_RECTIONS

TOE 3.8681 TRA 8.4119 TC] -.3410 BAU .7967

ROE .6347 RRA ,1394 RC3 .0077 _AU .00014

FOE .78?0 FR_ 1,8880 r(] -.0027 BSP 18710

_OE 3.97I? _RA _.4114 8C] .$&?0 FSP -]54

OIST_NCE 612.983

23.953 GAL J9.01 J?L 86.70 HCJ 317.76 $MJ 117.63 ECC .40383 INC 3.3049 V! 30,243

36.376 GAP 23.40 JFP 87.]_ TAL 145.23 T_P 102.99 RC_ 70.13 APO 165.13 v? 35.000

34.34 Z_P 17].77 ET5 184.75 ?_E 128.50 ETE 180.71 ?_C 122.72 ETC J65.51 CLP 173.77

OLA ?3.48 RAL 39.20 RIO 6570,1 VEL 15.212 PTH ?.73 VHP |4.77] 0PA 8.63 RIP 28.20 ECC 2.8116

L-I T|HE IN] LAT _NJ LONG IN] RT JSC IN] A?MTH INJ T/NE PO C$T TIH IN] ? L&T |NJ 2 LONG

3464.16 -21.3! 12_.60 299.11 70,90 6 6 38 2864.2 -23.72 120.7_

44]0.06 7.]9 184,89 286,8_ 62._9 I 33 33 3810.1 3.66 178.19

3147,22 -2].80 10_.83 300.0] 71.36 7 41 27 2542.E -26,12 97.80

4?27,24 9.7_ 168.74 285.61 61._9 2 33 l 3627,2 5.85 16Z.09

2812,42 -29.73 82.96 302.21 7?,30 9 21 Z2 2712.4 -31.86 74.40

4129.81 15.14 158,19 28?.44 58.98 3 ? 27 3529.8 10,92 151,63

NIO-CO_JR$£ £]t_(UT_ON _CCURACV ORBIT 0ETERNIN_TION ACCUR4CV

SGT 5552.5 SGR ]70.0 SG3 104.0 ST 7591.6 SR 358.7 $S 697.3

RRT ._917 RRF .5_47 RTF .9793 CR7 .8581 CR$ -,8333 CST -.9988

$GB §_64.8 R23 -.0004 RI] .979] k$_ 2701.2 M5_ 186.6 554 9.2

$GI ]556.9 8G2 296.9 THA ?-78 ELl 2609.9 £L2 162,9 _LF 6.81

LAUNCH C4TE DEC 10 1963 FLIGHT TIME 218,00 _RRIVAL 0_T£ JUL 16 1966

HELIOCENTRIC CONIC

RL 147.31 L_L -.00

RP 108.23 L_P -2.07

RC 209.146 Ck 7.03

PL4NETOEENTRIC CONIC

C3 128.630 VNL 11.347

LNCH AZNTH LNCN TIN?

90.00 3 19 35

90.00 0 18 41

I00,00 6 58 33

100.00 I 2? 22

110.00 8 4Z 40

110.00 I 34 46

0IST_NCE 613.11Z

LOL 77,73 VL 25.924 G_L ?0,95 k?L 86.71 NCa 320.96 SM_ 117.47 [CO .4?912 IN( 3.Z943 VI 30.143

LO_ 38,73 VP 36.368 G&P Z5.03 _?P 87,44 TkL 144.]1 T_P 10_.47 RC_ 67.06 _PO 167,B8 V? 3].014

GP -.76 7AL ]].]? TAP 172,48 ET$ 184,41 ?AE 128.08 ETE 180.73 ?_C 124.60 £TC 183.21 CLP 177.49

0L4 _].09 RAL 40.]7 RA0 _70,4 VEL 1_.8|0 PTH ?.80 VHP 1],7_ OPA 9.40 R_P ]0.03 [CC 3.11_9

L-I TIME IN] LAT |NJ LONG IN] RT A$C ZNJ AZMTH IN] T_N( PO (ST TIM IN] Z LA T IN] Z LON0

3475,23 -21.06 179.31 302.46 70.6] 6 17 30 _87_._ -23.57 IZl.$O

4481.]] 8.99 187.81 289.7] 6].04 I 3] ?2 ]881,] _o30 181.07

3156.0] -23.fl0 106.74 ]0].38 70,97 7 fll l1 2556.0 -?fl.B8 98.7_

4275_76 11.28 17J.50 288._3 62.1] 2 33 ]B 3_73.8 7.46 164.79

283D.38 -79.36 84.22 ]05.59 71.64 9 29 51 2230,4 -31.38 75.72

4174.|7 16.68 160.70 28].43 59,72 ] 4 21 3574,Z 17.54 134.03

DIFFERENTIAL C_RECTIONS

TOE 4.0301 TR_ 9.1862 TC3 -.3968 BAU .6875

_oE .6ez4 RR_ .8004 _c3 .0014 r_u-.00158

F0E .8046 FR_ 1.9980 re3 .0107 BSP 18658

?DE 4.0875 8R_ 9.1883 8C3 .]969 FSP -344

MI0-COURSE £XECUT|ON ACCURACY ORBIT DETERMINATION _CCURJCV

$GT _5|4,0 SGR 36_.0 $G3 I0J.I ST ?_]7.0 SR 346.3 $$ 712.3

RRT .6264 RRF .6162 RTF .9826 CR7 .8557 CR$ -,8338 C$T -.9991

$GB 5525,9 R23 -.0011 RI3 .9826 LSA 26_1.6 gSa 181.Z $S* 8.6

SGI 3518.7 $G2 181.9 THJ 2.]6 ELl ?554.3 £L2 178.0 _LF 6.70

LAUNCH DATE OEC 10 1965 FLIGHT 71HE 220.00 ARRIVAL OAT? JUL 18 1966

HELIOCENTRIC CONIC OI$TANCE 616,383

RL 147.31 LJL -.00 LOL 77.73 VL 2_.897 G_L ?_.14 _?k 86.72 H(_ 324.i_ S_ 117.33 ECC .45786 INC 3,?_?1 vl 30.Z43

RP IO8.19 LAP -I,97 LOP 41.94 VP ]6.362 GAP 28.9| AZP 87.]4 T_L 144.0_ TiP 108,19 RC_ 6].61 _PO J7J.O5 V2 35.027

RC 210.800 GL 6.36 GP -.26 Z_L ]?,48 2AP J?J.J4 ET$ I84.15 ?AE 127.]5 ETE 180.7] ?_C 126.37 ETC 164.90 CLP 17J.14

PL_NET_ENTRI_ CONIC

C3 JSJ._12 VHL 12.309 0L_

LNCH A?NTH LNCH TIME L-I TIME

90.00 5 29 34 3484,19

90,00 0 16 3J 45]].46

100.00 7 7 43 3167.76

100.00 I 21 3 4325.13

110.O0 8 _0 24 2846.4?

110,OO ! 54 5J 4_19.19

DIrFERENTI_L CC_RECTION$

TOE 4.??36 TRA]O.04]O

ROE ,7J|0 RR_ ,74_]

r0E .8288 FR_ 2,1237

80E 4,2831 8RAJ0.0460

2?.65 R_L 41.3_ R_O 8_70,6 VEL 16.518 PTH

IN] LAT |NJ LONG IN] RT A$C IN] AZNTH

-20.86 129.89 _0_._8 70.41

10o_8 190.81 292.40 63,_8

-2].2] 107.]2 306.(9 70.64

12,8] 174,34 _91.24 62,77

-29,01 85.35 308.7_ 71.06

le.?1 16_.30 _._4 60._6

NIO-COURSE EXECUTION _(CUR_C_

TC3 -.26]7 B_U .]383 SG7 _471.9 SGR 3_3._ $G3 9_.]

RC3 .0045 FAU-.O0387 RRT ._7 RRF .647_ RTF .98]7

FC3 .0721BSP 18504 SGB 5484,3 R2] -,0018 RJ3 ,985?

B43 ,2657 FSP -33] SGJ 5477,9 SG? ?66,4 THA ?,43

2,88 VHP 16,Bg] OP_ 10,11 RAP 31.78 ECC 3.4933

IMJ TIN£ PO C$T TIN INJ ?LAT IN] 2 L_G

6 27 ]8 2884.? -2].34 177.10

I ]2 4 ]93J._ 6.9] 184.01

8 O 30 2_67,8 -?5.66 99,9_
2 33 9 3775.1 9.08 167.56

9 ]7 51 2246,5 -31.3J 76,90

3 5 IO 3619.? 14,1_ I56.54

(_BIT 0ETERN|NA TION A(CUR4C_

ST 1484.9 5R 333.1 SS 733,0

CRT .8544 CRS -.8350 CST -.9993

LSA 2606,3 M$_ 174.7 $5_ 6.1

[LJ 2501.3 EL2 171,9 _LF 6.56
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL 2 ]965-66

LAUNCH DATE OEC 11 Ig65 FL|GHT TIME 70.00 ARRIVAL 0ATE r£B 19 1966

HELIOCENTRIC CONIC 0|STANCE 190,O23

RL 147.30 L&L -,00 LOL 79.74 VL Z7.45J GAL -9.]! A?L 96.60 HCA 85.64 ]HA 126.59 ECC .?Z6JB INC 3.4020 Vl 30.Z47

Rp IOT.60 LAP 3.39 LOP 164.37 VP 37.662 GAP -9.86 ATP 89.74 TAL 2|3.29 TAP 300,93 R(A 97.93 APO 135.21 V? 33.2?0

RC 5J.830 GL 17.J0 GP ,76 ?AL 139.24 ZkP 16.01 ETS 336.30 ?AE |48.66 ET[ 34Z,12 7AE 63,67 [TC 163.43 CLP -1].99

PLANETOCENTRIC CONED

C3 29.935 VHL 3.471DLA

LNCH A?M7H LNC'H TIME L-I TIN? |NJ LAT IN| LONG |NJ RT &SO |NJ AZMTH |NJ TIME

90.00 2 14 47 ?386.61 -JB.B8 39.72 |62.Jfi 1II.50 2 51 |4

90.00 13 12 9 5083.97 24.32 225.23 164.56 75.04 14 36 53

100.00 3 34 13 1930.38 -20.OA 20.39 16/.65 1J2.66 4 6 24

IO0.O0 |4 35 ?fl 48Ifl.43 25,33 205.J2 J64,19 73.99 15 55 40

1J0.00 4 38 3 I730,45 -23.13 3,70 160,15 J15.90 5 6 55

JlO.OO J3 48 2 4588,lE 28.76 386,70 163.03 70.67 17 4 30

D]FFER£NTJEL CCRRECTION$ MIO-COJJR$E EXECUTZ_ ECCUREC_

TDE -.2064 TRA -.3309 TC3 .4320 BAU .179E SGT 625.E $GR 395,9 SG3 I43.7

ROE -.3533 RRA .0557 RC3 -.J173 FAU .048J2 RRT -.0042 RRF -.0070 RTF -,6282

FG£ .4437 FRA -.4381 ¥(3-I.3916 BSP J657 $GB 740.0 RZ3 .01|4 RI3 .628Z

BO£ .409I BRA .3355 Be3 .4477 FSP -375 SG1 625.2 $G2 395.9 THE I79.74

-A.OB RAL 193.14 RA0 6568,2 VEL |2.30! PTH 2.22 VHP 6,B46 DPA -J4.36 RAP 331.A1 ECC 1.4927

PO C�T TIM IN| Z LAT ZNJ 2 LONG

1586.6 -J5.79 32.40

4484,0 ?2.03 217.51

3330.4 -I6.79 J3.09

AZ|5.4 25,07 197.JB

I|30.5 -|9,46 356,A9

3988.3 23.85 378.7?

_BIT _ETERNINATION ACCURACY

ST 240.3 SR 370.4 SS 2_9.0

CRT .8769 ORS .96Z7 CST .7324

LSA 509.3 MSA J35.0 SSA 74._

ELI 430.2 EL2 99.4 ALF 5B.AB

LAUNCH DATE 0£C 13 1965 FL;GHT TIN£ 72,00 ARRIVAL DATE FEB 2t 1966

HELIOCENTRIC CONIC

RL 147.30 LEL -.O0

RP 107.62 LEP 3.39

RC 53.372 GL 17.42

PLANETOCENTRIC CONIC

C3 29.O§4 VHS__ 5,390

LNCH AZNTH LNCH TIME

90.OO 2 90

90,00 J3 7 53

JOD,O0 3 28 29

lO0.DO 14 31 7

AID.DO A 32 27

llO.O0 13 43 38

DIFFERENT|AL CORRECTIONS

TOE -.?046 TRE -.3149

ROE -,3475 RRA ,0521

FOE .3008 FRA -.3341

B0£ .4053 BRA ,3192

DISTEND[ I96.826

LOL 78.74 VL 27.593 GAL -9.06 _ZL 86.6J HCE 86.88 SHE |27.33 ECC .2|957 INC 3.394! Vl 30,747

LOP 167.62 VP 37.759 GAP -8.99 EZP 89.93 TEL ZJ6.75 TAP 30_,63 RCA 99.53 EPO 355.33 V2 33.212

GP .8Z ?AL I40,26 ZAP J9.03 ETS 356.60 ZEE J49.84 £TE 342.55 ?EC 63.86 ETC 163.49 CLP -19.07

DLA "3.98 RAL 293.89 RA0 6568.2 VEL J2.265 PTH Z.2! VHP 6.392 DPA -]4.23 RAP 33J,60 £CC 1,4782

L-! TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST T_N tNJ 2 LET INJ 2 LONG

2|82.36 -18.77 39.45 160.4| Ill.60 2 A5 23 1582.4 -I5.68 32.15

50?3.26 24.J3 224.51 I62.72 74.72 14 32 EB 4473.3 2l.BO 2J6.61

1925.97 -19.92 20.J0 J59,91 JJ2.76 4 0 35 J326.O -16.67 J2,87

4804.88 23.32 204,40 162.35 73.56 |5 5| 12 4204.9 ?2.83 I96.49

J725,69 -22.99 3.4I 138.42 ]16,02 5 I 13 1125,7 -I9.30 ]56.21

4977.93 28.53 186.OO I6|.|8 70.32 16 59 56 3977.9 25.38 I78.06

MI0-COURS£ EXECUTION kCCURACY ORBIT OETERNINATION ACCURACY

TO3 .4534 BAU .IBZ| SGT 63J.5 SGR 395.0 SG3 364.0 ST 240.J SR 369.8 SS 31J.1

RC3 -._|9J FAU .05366 RRT -.O043 RRF -.0106 RTF -.6342 CRT .8853 CRS .9370 CST .7797

FC3-I.5990 BSP |715 5GB 744.9 R23 .015! RJ3 .6342 LSA 520.8 NSA 139.0 SSA ?fi.I

Be3 .46F8 FSP -438 SGJ 63|.5 SG2 395,0 THA I79.73 ELI 430.3 ELI 95.9 ALF 58.35

LAUNCH DATE 0EC ]1 1963

HELIOCENTRIC CONIC

RL IA7.30 LAL -.00

RP 107.64 LAP 3,38

RC ]3.368 GL 17,69

PLANETOCENTRIC CONIC

C3 ?_,317 VHL 3.371

LNCH A?NTH LNCH TIME

90.00 _ 3 49

90.00 13 4 3

100.00 3 23 ZO

100.OO I4 ?7 13

liD,DO 4 27 24

llO.O0 15 39 38

FLIGHT T|ME 7A.00 ARRIVAL CATE fEB 23 1966

_ISTkNCE 203.608

LOL 78.7A VL _7.7IB GAL -9.02 AZL 86.63 HCA 92.1! ]HA 128.39 ECC .?I396 INC 3.3961 Vl 30.Z47

LOP 170.86 VP 37.843 GAP -8,16 ATP 90.13 TAL 2|8,|2 TAP 310,23 RCA 100.93 APO 355.84 V2 35.204

GP .88 ?AL ldl.J7 ZAP 22,22 ETS 356.82 7A£ |49,32 ETE 342.88 ?AC 63,90 £TC 163,53 CLP -22.20

0LA -3.89 RAL Z92,75 RA0 6569.1 VEL J2.233 PTH 2.20 vHP 3.969 0PA -14.16 RAP 331.63 ECC 1,4660

L-I TIME IN| LAT IN| LONG IN| RT ASC |NJ AZMTH IN| TfME PO CST TIM IN| 2 LAT IN| 2 LONG

?178.?0 -18.68 39.22 |58,86 1|1.67 2 40 7 1578,7 -J5,58 31,97

5064.09 23.97 223,89 161,10 74.45 14 28 27 4464.1 21.60 216,01

L922.38 -19.82 |9,87 158,37 J12.84 3 55 12 3322.2 -16.56 JZ,fl9

4793.85 25.|5 20_.78 |60.72 T3.29 |3 47 9 4195,8 22.62 193.90

I721.60 -22.87 3.|5 136.88 116.13 4 56 6 J|2|.6 -19.J? 353.97

4569.|9 28.33 J85.40 J59.54 70.01 16 35 47 3969.2 23,3A 177.49

CIFFERENTZAL CORRECTIONS HID-COURSE EXECUTION ACCURACY ORB|T 0ETERM[NATION ACCURACY

TOE -.?03J TRA -,3031 TC3 .4664 8AU .|823 SGT 633.4 5GR 393.| SG3 I87.0 ST 2A0.2 SR 368.3 SS 335.4

ROE -.34;8 RRA .049I RC3 -.J199 rAU .05991 RRT -.0008 RRF -,0163 RTF -.6329 CRT .89|4 DR] .9522 CST .7268

FDE .5676 FRA -,66I 8 FC3-1,83|5 BSP I7/3 5GB 745.5 R23 .0171R|3 .6529 LSA 533.3 MSA 144.0 SSA 23._

BCE ,3976 8RA .307l BC3 .4813 FSP -509 SG| 633.4 562 393.J THA |79._5 ELI 429.7 £L2 93.3 ALF 58.15

LAUNCH DATE DEC 11 1965 FL|GHT TIME 76.00 ARR|VAL DATE FEB Z] 1966

HELIOCENTRIC CONIC DISTANCE 2J0.366

RL 147.30 LAL -,O0 LOL 78.74 VL 27.827 GEL -8,_8 AZL

Rp 107.67 LAP 3,36 LOP J74.|0 VP 37,9J3 GAP -7.37 A?P

RC ]7._30 GL |7.92 GP .95 7EL |4|.88 TAP ?5.38 ITS

PLAN£TOCENTRIC CONIC

C3 27.696 VHL 3.263 OLA

LNCH A_HTH LNCH T_E L-_ T[N£ IN| LAT

90,00 J 59 l? EJ75.f15 -J8,60

90.00 13 0 35 5056.J7 23.82

JO0.O0 3 38 46 J9J8,90 -19.73

ZO0,O0 14 23 43 4788.05 25,00

110.OO 4 ?2 55 J7J8.06 -22.76

lJO.OO 13 36 3 436|.65 28.15

_IFFERENTIAL CC_RECTIONS

TeE -.ZOO0 TRA -.2946 TO3 .4718 BEU .|802

ROE -.3359 RRA .0467 RC3 -,1|97 FAU .06699

FOE ,644| FRA -.7836 FC3-2.O939 BSP 1697

BO£ .39J0 BRA .?983 BC3 .4867 FSP -389

86.62 HCA 95.35 6MA J29.14 ECC .20895 ZNC 3.3782 Vl 30.?A7

90.32 TAL 219.37 TAP 314.72 ROE lO2.J6 EPO 156.J3 v2 35,195

356.98 ?AE _50.II £T£ 343.08 ?AC 63.76 ET( J63.54 CLP -75.57

-3.8! RAL Z9J.74 RAO 6568.1 VEL

IflJ LONG iN| RT ASC [NJ AZNTH fNJ TINE

39.02 137.50 ||l.74 2 35 28

223,35 159.66 74.22 J4 24 5J

19.66 J57.0J 1J2.92 3 50 44

203.23 J59.28 73,05 15 43 3|

2.93 155.52 |J6,22 4 5| 33

184.88 158,09 69.75 16 5? 4

M/D-COURSE EXECUTION ACCURACY

SGT 630.3 SGR 390.2 SG3 2|3,0

RRT .0029 RRF -.0235 RTF -.6235

SGB 74|.3 R23 -.0203 R|3 -.6255

SGJ 630.3 $62 390.J THA ,J7

12.209 PTH 2.19 VHP 5,573 0PA -IA,|3 RAP 331.48 ECC I._358

PO CST TIM INJ ? LAT ]NJ ? LONG

1575.5 -15.49 31.73

4456,2 ?J.43 215.30

3318.9 -16,46 17.40

4J88.! ?_.44 J95,39

llJS.| -J9.05 3_5,76

3961.7 75,13 177,01

_RS[T 0ETERNINATION ACCURACv

ST ?38.6 SR 366.1 SS 361.1

CRT .8942 CRS .9480 CST -7?09

LSA 516.2 MSA 149,4 $SA 75.J

ELI 4?7.3 £L_ 91.5 _LF $8.J3
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES , VOL 2 1965 rJ6 ,

LAUNCH CATE CEC 11 1965 fLIGHT TIME 78.00 ARRIVAL ]ATE rE_ 77 J_E

HELIOC[NTR|C CONIC C|ST4NC[ E17.097

RL 147.30 LAL -,00 LOL 78.74 VL 27.922 GAL -8.95 ATL 86,63 HCA 98.59 5MA 129.8J [CO .204?4 INC 3.370! Vi ]0.24_

RP 107.70 LAP 3.33 LOP 177.35 VP 37.975 GAP -6.62 ATP 90.50 TAL 220.50 TAP 319.99 RCA 103.23 4P_ |5_,3_ v_ ]5.I_e

RC 59.152 GL 18.13 GP J.02 ZAL 142.68 TAP 29.J4 E Ts _7,J0 7_[ JSJ.Zl ET[ _4_.1_ 7&C _].4] ETC _63.5_ CL p -_9,I]

PLANETOC_NTRIC CONIC

C3 27.164 VHL 5.212 0LA -3.74 RAL 290.85 RAO 6568.| VEL 12.|BB PTH 2.19 VHP 5.211 CPA -14,17 RAP ]3_.14 [CC 1,4470

LNEH ATMTH LNCH TIMC L-| TIME IN| LAT IN| L_G IN| RT ASC |NJ AZN_H _NJ TIN[ PO CST TIM _NJ _ LAT IN| 2 LONG

90.00 ! 55 9 2172.82 -|8.53 38.65 156.30 111.80 Z _! 22 J572.8 -;5.4: 31.57

90.00 12 5? 33 50A9.25 23.69 222.89 158.A0 74.02 |A 21 42 4449.3 21.27 215._

I00.00 3 14 A5 1916.07 -19.66 19.48 |55.81 IIZ.gB 3 46 41 13|6.I -I6.3_ IZ.Z3

100.00 14 20 38 4781.24 24.96 202.79 158,02 72.84 15 40 19 418|.2 22,27 194.95

110.00 4 16 58 17|5,B0 -22.67 2.74 154,33 116.30 4 47 35 1115.0 -18,95 35_,5_

110.00 15 32 54 4553.07 27.99 184.41 156,83 69.53 16 AB 49 3955.1 24.95 17_.5_

CIFrERENTIAL C_RECTION5 HID-C(_RS[ [X[CUTION ACCURACY _BIT CE TERNINATI_N ACCURAC •

rC[ -.1949 TRA -.2901 TC3 .4684 BAU .17_5 SGT 62|.7 SGR 386.2 583 _42.5 ST 235.2 SR 36320 5S 3_._

R0E -.3299 RRA .0449 RC3 -.1|83 KAU ,07497 R RT ,0070 RRF -,0317 RTF -.6100 CRT .8929 CRS .9444 CST .71_4

roe .7308 FRA -.9203 FC3-2._894 8SP 1647 SG8 ?_|.9 R23 -.0_47 RI3 -.610! LSA 559.6 MSA 155._ SSA 24.9

B0£ .3_32 BRA .2936 BC3 .4831 rSP -681 _01 _J.7 SG2 386.2 ?HA .A| ILl 422.9 EL2 90.9 ALF 5_.3]

LAUNCH _ATE DEC 11 1965 FLIGHT TINE 80.00 ARRIVAL C_TE M_ I 19_

HELIOC[NTRIC CON/C DISTANCE 223.799

RL 147.30 LAL -.00 COL 78.74 VL 28.003 G_L -8.92 AZL 86.64 HCA 101.82 SNA 130.39 ECC .Z0113 INC 3.3620 v! 30._47

RP 107.73 LAP 3.29 LOP 180.58 VP 38.026 GAP -5.91 AZP 90.69 TAL 221.51 TAP 323.33 RCA 104,16 _PO 156.6t v? 35.176

RC 61.127 GL 18,30 GP I.l! _AL 143,27 _AP 32,92 £T$ 357.20 ?AE 152.64 ETE 343.06 ?AC 62,88 ETC 163.47 CLP -32.90

PLANETC:'CENTRIC CONIC

C3 _6.702 VHL _.167 0LA -3._8 RAL _0.0_ RA0 656_.J VEL 12.169 PTH Z.JB VHP 4.876 _PA -14.27 RAP 330.58 ECC !.4394

LNCH A_MTH LNCH T|M_ L-I TZM[ /NJ LAT IN| L_G IN| RT ASC JNJ ATNTH IN| TIN[ PO CST TIN IN| _ LAT IN| 2 LONG

90.00 I 51 38 2170.45 -18.47 38.71 155.26 11|.85 Z 27 49 1570.5 -15.35 11.4_

90.O0 12 54 _6 5043.10 2_.58 222.47 157.31 7_.84 14 18 f9 4443.1 ZJ.J4 214.65

100.00 3 |1 15 19|3,6| -19.59 19,33 1_4.77 113.04 3 43 9 t313.6 -16.31 12,08

100.00 14 18 0 4775.17 24.74 202.39 1_6.93 7_.66 15 37 35 4175.2 Z_.J3 194.56

J10.00 4 J5 33 J7|2.34 -22.59 2.58 153.30 IJ6.37 4 44 5 1J12.3 -18.86 355.4Z

JlO.O0 15 _O 12 4f49.21 27.85 184.03 155.73 69.33 16 46 1 39A9.2 24.79 176.21

OIKrERENTIAL CORR£CTIONS MI0-COURS[ EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY

T0£ -.1861 TRA -.2892 TC3 .4571 BAU .|683 SGT 607.5 SGR _81.4 $03 275.7 ST Z_8.2 SR 359.1 S$ 415.8

ROE -.3236 RRA .0438 R(_ -.11_9 FAU .08400 RR7 .0078 RRF -.0407 RTF ".5855 CRT .8856 CRS .9410 CST .6912

FOE .8260 FRA-1.0739 FC3-2.7256 BSP 1598 5GB 717,_ R2_ -.0_31 R13 -.5857 LSA 572.2 MSA 161.0 554 24.6

806 -3733 8RA .29_ BC3 .4716 FSP -790 501 607,5 $02 381,4 THA .46 ELl 415.5 EL2 91.6 ALF 58.96

LAUNCH CATE 0[C 11 1965 FLIGHT TINE 82.00 ARRIVAL 0ATE NAR 3 1966

HELIOCENTRIC CONIC

RL 147._0 LAL -,00

RP 107.76 LAP _,24

RC 63.151 GL 1_.45

PL_N[TOC[NTRIC CONIC

C3 26.292 VML '5.128

LNCH _TNTH LNCH TIME L-I TIN[ IN| LAT

90.00 I 48 38 2168,A0 -18.42

90.00 12 5_ 47 5037.48 23.47

I00.00 3 8 16 1911.47 -19.54

_00.00 14 15 A9 4769.65 24.6_

110.00 _ 12 38 1710.00 -22._2

110.00 15 27 57 4543.88 27.72

CIFFERENTIAL CORRECTIONS

TOE -.1758 TRA -.2952 TC3 ,432_ BAU .1571

ROE -.3170 RRA .0433 RC_ -,1|2_ KAU .09389

FOE .9345 FRA-J.2397 FC3-3.0916 BSP 1477

BOE .362A BRA .2984 Be3 .4470 FSP -907

0ISTANCE 230,A7|

LOL 78.74 VL 28.07! GAL -8.89 A?L 86,_5 HCA 105,05 SNA 130.88 £CC .|9803 INC 3.3536 Vl $0.247

LOP I83,82 VP 38.066 GAP -_.22 A_P 90,87 TAL 22_.37 TAP 3_7.42 RCA 104.96 APO J56.80 v2 3_.|66

GP 1.20 _AL 143.77 _AP 36.92 _T$ 3§7.27 _A_ 154.40 [T[ 342.78 7AC 62.11ETC 163.39 CLP -36.91

DLA -3.63 RAL 289,44 RAO 6568.1 VEk 12.1_2 PTH 2,18 VHP 4._69 0PA -14.4_ RAP _29.80 ECC 1.43_7

IN| LONG IN| RT A$C IN| AZNTH IN| TINE PO CST TIN IN| 2 LAT IN| 2 LONG

38.58 154._7 111,89 2 24 46 1568.4 -15.29 31.30

_22.09 156._7 73.68 14 16 44 4437.5 21.O1 214.29

19.20 15_.88 11_.08 _ 40 8 1_1|-5 -16.24 11.95

202,01 1_.98 72.49 |5 55 19 4169,6 22.00 194.20

2.43 |_2,41 116.42 4 4| 8 IIlO.O -18.79 355.29

183.67 154,78 69o15 |6 43 41 3943.9 2A,64 175.86

NJ0-COURSE _WECUTION ACCURACY ORBIT 0ETERN|NATION ACCURACY

SOT 587,| SGR 375.6 503 312.3 ST 220.4 SR 35A.5 S5 A45.A

RRT .0109 RRF -.0_30 RTF -.5432 CRT .87J2 CRS .939] CST .6637

SGB 697.0 R_3 -.0430 R13 -._436 LSA 586.7 N$A 166.9 $$A 24.2

$01 587.1 $02 37_.5 THA .68 EL1 406.6 EL2 94.3 ALF 59.76

LAUNCH _ATE DEC IJ 1965 FLZGHT TZM_ 84.00 ARRIVAL OATE NAR 5 1966

HELIOCENTRIC CONIC

RL 147.30 LAL -.00 LOL 78.74 VL 28.128 GAL

RP 107._0 LAP 3.18 LOP 187.05 VP 38.099 GAP

RC 65.219 GL 18.57 GP 1.30 Z_L 144.17 _AP

PLANETOCENTRIC CONIC

C3 25.920 VHL 5.091

LNCH A_MTH LNCH 7IN_

90.00 J A6 5

90,00 12 51 4

ZO0.O0 3 5 46

100.00 14 14 5

710.00 4 10 11

110.00 15 26 10

01FFERENTIAL CORRECTIONS

TOE -.1607 TRA -,3061 TC3 .3977 BAU .1428

R0[ -.3099 RRA .O436 RC3 -.1076 FAU .|0485

FOE 1,0494 FRA-1.4218 RC3-_.5018 BSP 1344

_0E .3491 _RA .3092 8C3 .4|20 FSP -J043

DISTANCE 237.112

-8.85 AZL 86.86 HCA 108.28 SNA 131.30 ECC .19537 IN( 3.3_50 VI 30.2_7

-4.57 _?P 91.05 TAL 223.10 TAP 331.38 RCA J05.64 APO 156.95 V2 35.155

41.17 ET$ 357.32 2_[ 156.49 gT[ 342.24 ZAC 61.11 ETC 163.25 CLP -41.15

0LA -3.57 RAL 288.90 RAO 6_68.0 VEL 12.137 PTH 2.18 VHP 4.292 0PA -14.66 RAP 328.7? [CC 1.4266

L-I TIN_ |NJ LAT INJ LONG [NJ RT ASC INJ AZNTH INJ TIN[ PO CST TIN [NJ 2 LAT INJ 2 LONG

2166.60 -|8.38 38.47 1_.62 |11o93 2 22 12 1566.6 -15.24 31,19

5032.23 23.37 221.74 15_._7 73.54 14 14 57 4432.2 20,89 213.95

1909.59 -19.49 19,08 J53oj3 1J3,J3 3 37 3_ 1309.6 -16.|9 11.84

4764,48 24.52 20|.67 155.18 72,34 |5 33 30 4J64.5 21,B7 J93.87

1707.93 -22.46 2.31 J51.66 J16.48 4 38 39 I|07,9 -|8.72 355.17

4538.90 2?.60 183.34 153.97 68.99 16 4J 48 3938.9 24.50 175.54

M_0-COUR$_ [X_CUT_ON ACCURACY ORBIT 0ETERNINA T[ON ACCURAC y

SGT 562.0 SGR 368.9 SG3 352.9 57 208.7 SR 349.| 5S 474.5

RRT ,0086 RRF -.0665 RTF -,4810 CRT .8440 CR$ .9371 CST .617_

$G8 672.2 R23 -.0592 R13 -.4814 LSA 600.2 NSA 172.4 55_ Z3.9

SGI 562.0 5G2 368,8 THA ,57 ELI 394.5 [L2 99,1 ALF 61._

|75O



JPL TM 33-99 EARTH--VENUS TRAJECTORIES _ VOL 2 1965-66

LAUNCH S_T[ CEC 11 1965 FLIGHT TIME 86.00 ARRIVAL GATE M4R ? 1966

HELI_3CENTRIC CONIC

RL 1#7,3_ L4L -,_ LOL 7_,74 VL Z_.17§ G4L

RP I07._3 LAP 3.10 LOP 190,29 VP 38.123 CAP

RE 6T.327 GL 1_,69 CP 2,47 74L J44,48 74P

PLANET_CENTRIC C_NIC

C3 Z_._7_ VHL 5,057

LNCH A7MTH LNCH TIME

90.00 1 43 59

90.00 12 49 49

100.00 3 3 4]

100.00 I4 1? 4d

l]O.O0 4 8 10

llO.OO I5 Z4 49

OlFFERENTI4L CORRECTIONS

TeE -.1434 TRA -.3256 TC3 ,3466 BAU .1235

ROE -.3025 eRA .0445 RC3 -,lOIS rAo .11638

FCE ].1776 FR4-J.6094 FC3-3,9395 BSP 1127

80E .3347 8RA .3786 BC3 .3611 FSP -1183

CISTANCE ?43.721

-8.81 4?L 86.66 HC4 111.51 5M4 131.64 ECC ,19308 INC 3.3360 V] 30.247

-3.94 47P 91.22 TAL 223.69 TAP 335,20 RE4 106,22 4PO 157.05 v2 35.143

45.66 ETS 357.36 ?AE 158.92 ETE 341.35 7&C 59,86 ETC 163,08 CLP -45.64

CLA -3,51 RAL 288.48 RAG 6568.0 VEL 12.122 PTN 2,17 VHP 4.043 0P4 -I4.96 RaP 327._0 ECC 1.4209

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ 4ZMTH INJ TIME PO CST TIM INJ Z LAT INJ Z LONG

Z165.03 -18.34 38,37 152,98 111.96 2 20 4 J565.0 -15.20 31.10

5027,16 23.27 221,40 154,89 73.39 14 13 36 44Z7.? 20.77 713.67

1907.93 -19.44 16,98 152,50 113.16 3 35 29 1307.9 -16,14 11.74

4759.49 24.41 201.33 154.30 72.19 15 32 7 4159.5 21,75 193.55

1706.O9 -Z_,40 2.19 151.03 116.52 4 36 36 1106.1 -18.66 335.06

4534.11 27,49 183.01 153,29 68.83 16 40 23 3934.1 24.36 ITS,Z4

MI0-COURSE EXECUTION ACCURACY ORBIT 3ETERMINATION 4CCUR4C Y

SGT 534.6 SGR 361.3 SG3 395.9 57 196.9 5R 343.0 55 505.5

RRT .0033 RRF -.0845 RTF -,3830 CRT .7986 CRS ,9369 CST ,5315

SGB 645.3 R23 -.O810 RJ3 -,3833 LSA 616.3 MSA 177.8 55A _3,4

501 534,7 SO2 361.3 THA .38 ELl 380.9 ELI 106.$ ALF 63.09

LAUNCH GATE CEC 11 1965 FLIGHT TIME 88.00 ARRIV4L CATE MAR 9 1966

HELIOCENTRIC CONIC

RL 147.30 LAL -.00

RP 107.87 L4P 3,02

RC 69.470 GL 18.79

PLANETOCENTRIC CONIC

C3 25._A5 VHL _,O24

LNCH ATMTH LNCH TIME

90.00 1 42 18

90.00 12 49 0

100.00 3 Z Z

JO0.OO 14 11 57

llO.O0 4 6 34

JIO.O0 J5 23 54

DIFFERENTIAL CORRECTIONS

TOE -.1217 TRA -.352fl TC3 .2808 BAU .0999

ROE -.2946 RRA .046I RC3 -.0941 FAU .1Z850

FOE 1.3104 FRA-J.SO2_ FC3-4,4064 8SP 86I

BDE .3188 BRA .3355 Be3 .2961 FSP -I332

OISTANCE 250.298

LOL 78.74 VL 28.212 GAL -8.7T AZL 86.67 HCA 114.73 SMA J31.91 ECC .191J0 ]NO 3.3267 VI 30.24?

LOP 193.52 VP -38.140 GAP -3,33 ATP 91.39 TAL Z_4.]4 TAP 338.87 RCA 106.70 APO 137.12 V2 35.132

GP 1.54 7AL 144.70 7AP 50,40 ETS 357.39 ?AE 161.65 ETE 339.9g ?AC 58.37 ETC 162.86 CLP -30.38

DLA -3.46 RAL Z88.I7 RA0 6568.0 VEL 1_.109 PTH 2.17 VHP 3,82_ DPA -15,32 RAP 325.97 ECC 1,4155

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

2163.65 -J8,30 38.28 J52.47 111.99 Z JB 22 1563.6 -15.16 31.O2

5022.15 23.17 Z_1.07 J54.33 73._5 14 1_ 4_ 4422.Z Z0.66 213.30

1906,46 -J9.40 18.8_ 152.90 113.Z0 3 33 48 1306.5 -16.10 11.63

4734.57 24.31 201.00 J53.94 72.05 15 31 12 4154.6 Z|.63 193.23

J704.4_ -Z_.35 2.09 150,3_ I|6.56 4 34 38 1104.4 -18.60 354.96

4529.38 27.37 182.69 J52.73 68,67 16 39 23 3929.4 24.22 174.94

MID-COURSE EXECUTION ACCURACY ORBIT GETERMINATION ACCURAC y

SGT 510.9 SGR 353.0 5G3 441,2 ST 184.2 SR 336.3 SS 335.8

RRT -.0068 RRF -,1064 RTF -.2406 CRT ,7_15 CRS .9372 CST .4482

SGB 621.0 R23 .1095 RI3 .2399 LSA 632.6 MSA 182,6 SSA 22.8

5GJ 310.9 SG_ 352.9 THA J79.49 ELi 363,0 EL2 117.5 ALF 65.77

LAUNCH GATE CEC 11 1965 FLIGHT TIME 90.00 4RRIVAL GATE MAR 11 1965

HELIOCENTRIC CONIC

RL 147,30 LAL -.00

RP 107.90 LAP 2.93

RC 71.643 GL 18.87

PL4NETOCENTRIC CONIC

C3 _4.9_5 VHL 4.993

LNCH AZMTH LNCH TIME

90.00 1 40 59

90.00 JZ 48 36

100,00 3 0 44

lOO,OO 14 11 32

110.00 4 5 ZJ

110.O0 15 _3 23

CIFFERENIIAL CORRECTIONS

TOE -.0950 TRA -.3862 rE3 ._007 BAU .0726

ROE -.2863 RRA .0483 RE3 -.0832 FAU .14100

r0E 1.4417 FRA-J.9974 FC3-4.8974 BSP 567

BCE .3017 BRA .389_ 8C3 ,2180 FSP -1496

OlSTANCE 256.841

LOL 78.74 VL 28.241 GAL -8.72 4ZL 86.68 HCA 117.96 SMA 132,17 ECC ,18938 INC 3.3168 Vl 30.247

LOP 196.74 VP 38.149 GAP -2.78 4?P 91.56 TAL Z24.43 TAP 342.41 RE4 107.10 APO 157.14 V2 35.420

GP 1,66 ?AL I44.84 tAP 35,36 ETS 357.41 ZAE 164.66 ETE 337.61 ?AC 36,66 ETC 162,59 CLP -55.35

OLA -3.39 RAL Z87.95 R4D 6568,0 VEL 12.096 PTH 2.16 VHP 3.631 _PA -15,72 RAP 324.21 ECC 1.4102

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO C$T TIM INJ 2 LAT INJ Z LONG

Z162,43 -18,Z7 38.Z1 132,06 112.02 2 17 1 136Z,4 -15.1Z 30.94

5017.08 23,07 220.73 133.87 73.J1 14 1? 13 4417,1 20.54 212.97

1905,15 -19,37 18.80 151.37 113.22 3 32 29 1305.1 -16.06 11,57

4749.60 24.21 200.67 153,48 71.90 15 30 41 4149.6 21.51 19Z.91

1702,89 -2_.30 1.99 150.12 116.60 4 33 44 1102.9 -18.55 354.87

45_4.61 27,25 182.37 152.26 68,32 16 38 49 3924.6 24.09 174.64

MI0-COURS[ EXECUTION ACCURACY OROIT 0ETERMIN_TION ACCURACY

SGT 499.Z SGR 344.0 $G3 ABB._ ST IT_.Z 5R 329.J 55 564.1

RRT -.0343 RRF -,|315 RTr -.0498 CRT ,5926 CRS .9377 CST .Z889

SOB 606._ R23 .1347 R13 .0457 LSA 648.7 MSA 186.7 SSA Z2.4

SGI 499.5 SG2 343.6 THA 177.43 ELI 347.4 ELI 131.4 ALF 69.74

LAUNCH OATE OEC lJ 1965 FLIGHT TIME 92.00 ARRIVAL OATE MAR 13 1966

HELIOCENTRIC CONIC

RL 147.30 LAL -.OO

RP 107.94 LAP Z.83

RC 73,845 GL 18.96

PLAN6 TOCENTRIC CONIC

C3 ?4.607 VHL 4.961 0LA

LNCH AZMTH LNCH TIME L-I TIME INJ LA T INJ LONG INJ RT A$C INJ AZMTH INJ TIME

90.00 l 40 1 2161.35 -18.Z4 3fl.lA 151.74 112.04 _ 16 2

90.00 IZ 48 38 5011.83 ZE.97 220.38 J53.31 7_.97 Id 12 10

100.00 2 59 48 1903.96 -19.34 1_.73 JGJ.Z6 |J3.25 3 3J 3_

100.00 14 JI 32 4744.46 24.10 200.33 153.12 71.76 |3 30 36

110.O0 4 4 _9 1701,48 -22.26 1.91 I49.81 116.64 4 3_ 50

I10.O0 15 23 ZO 45J9.70 _7,13 18_.04 15J.90 68,36 J6 38 40

OIFFERENTIAL C_RECTIONS NI0-COURSE EXECUTION ACCURAC y

TOE -,065] TRA -.4289 TC3 .I0_4 BAU .0417 SGT 51_,0 SGR 334.5 $G3 333,9

ROE -.2777 RRA ,O313 RC3 -.0747 FAU ,J3304 RRT -.07A9 RRr ",J6_9 RTF .1804

FOE 1.5746 FRA-Z.J776 FC3-5,3844 BSP Z_7 SGB 611,6 R_3 ,1396 RI3 -.1884

BOE .2852 BRA .43J9 BC3 .1_67 FGP -1649 5G1 513.1 SG_ 33_.9 THA 175.J6

O!STANCE 263.352

LOL 78.74 VL 28._61 GAL -8.66 A?L 86.69 HC_ J_1.18 5MA 132.27 ECC .J8789 INE 3.306A VJ 30.247

LOP J99.97 VP 38.133 GAP -2._3 A?P 91.7J TAL _4.64 TAP 345.82 RCA 107.4_ APO J57.13 V_ 35,108

GP 1.80 ?AL 144.89 ZAP 60,53 £T5 337.44 ZAE 167.90 £TE 333.65 ZAC 54.75 ETC 167.27 CLP -60,5_

-3.33 RAL _87.84 RAO 6368.0 VEL 1_.082 PTH 2,16 VHP 3.468 0PA -16.17 RAP 322,23 ECC 1.4050

PO CST TIN INJ Z LAT INJ _ LONG

1361.3 -J5.09 30.88

4411,8 Z0.42 2J_.64

130A.0 -16.02 11.50

4144.5 2J.58 19_.5_

llOI,5 -18.30 354.?9

3919.? _3.95 174.33

ORBIT 0ETERMINATI(_N ACCURACv

ST 166.8 SR 321,? SS 592.1

CRT .4007 CR5 .9396 CST .0752

LSA 66?,0 M5A 190,4 SSA 21.8

ELI 330.0 EL2 |48.8 ALF 75.J6

J731



JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL 2 1965-66 J

LAoNCM "_'E 2EC It 1965 FL|GHT TIME 94.00 4RRIYAL CkTE N4R 1$ I966

HE_:S_CENT_I( CONIC

_L J4_.30 LAL ".00

_LANETOC_NTRIC CON|C

C3 24.287 VHL 4.928

LNCH _ZMrH LNC_ TIME

90,00 ! 39 72

90.00 17 49 4

tO0.OO Z 59 12

100.00 14 ]1 55

110,00 4 3 5?

IJO.OO 15 73 39

DISTANCE 269.830

LOt 78.t4 VL 28.274 GAL -8.60 &IL 86.70 MCA

LOP 203.19 vP 38.151 GAP -1.71 A?P 91.86 TAL

CP 1.94 'AL 144.87 ZAP 65.B? E/S 357.48 7AE

1Z4.40 SNA 132.37 EEC .1863? INC 3.1932 ¥I 30.247

224.70 TAP 549.10 RCA 107,67 APO 157.07 v2 3_.095

17|.23 ETE J26.10 7_C _Z,68 ETC 161.89 CLP -6_.B5

CL4 -3.26 R4L 287.81 RA0 6568.0 VEL 12.069 PTH 2.16 VHP 3.333 CPA -16.63 R4P 320.07 ECC 1.3997

L-Z TIME INJ LAT INJ LONG ZNJ R? ASC _NJ A_NTM INJ TIME PO CST TIN _NJ _ LAT INJ Z LONG

2160.17 ol8.22 38.08 151.92 112.06 2 1_ Zt 1560.4 -15.01 30.82

_006.3B 22,86 2_0.0_ |5_,23 7_.82 14 1_ ]O 4406.4 Z0,Z9 Z12.29

1902.88 -19,31 J8.66 1_I.04 11).2? 3 30 34 |102.9 -15,99 11.44

4739.11 23,98 199,97 152.84 71.60 1_ _D 55 41t9.1 21.25 192.24

1700,16 -22.22 1.85 149.59 116.67 4 32 17 I100.2 -18.46 354,T1

4114,60 27.00 Jal.70 J_I.GJ 68,19 J6 38 _4 3914.6 21.8D 174.00

ClrrERENrI4L C_RECTIONS MID-COuRSE EXECUTION ACCURACY ORBIT _ETERMINATION ACCURACY

TCE -.0304 TRA -,478i TC! -,0106 BAU .0_06 SGT 5_7.9 SGR 324.7 SG3 578.1 ST 170.7 SR tlZ.9 SS 615.P

RCE -,2686 RRA ,0548 RCt -.0627 FAU ,J6460 RRT -.1316 RRR -.1985 RTR .404B CRT .1466 CRS .94Jt CST -,1847

FCE 1.6920 FR4-2,1444 FC5-5,8675 BSP 333 SGO 645.5 R_3 .||98 RI3 -.41}5 tSA 684.4 MSA 193.1 $5A 21.3

BCE .2703 BRA ,481Z Be3 .0636 FSP -1807 SGl 560.4 SG2 3_0.4 THA 173.48 ELI t14.3 EL2 168.1 AL¢ 8t.58

L_UNCH C_TE _EC 11 1965 FLIGHT TIME 96.00

HELIOCENTRIC CO_IC DISTANCE Z76.27_

ARRIVAL DATE MAR 17 1966

WL 147.30 LAL -.00 LOL 78.74 VL 2_,280 GAL -8.54 A_L 86.72 HCA 127.61 SMA 11Z.42 EC( .1854_ INC 3.283l Vl 10.217

RP |O_,02 L4P 2.60 LOP _06.40 VP _8.144 GAP -1.2| A?P 92.01 TAL 224.65 TAP 352.26 RCA |07.87 APO 156.97 v2 3_.082

RC 78.t16 GL 19.10 GP 2.09 7AL 144.77 TAP 71.31 ETS 3_7.53 ZAE |74.36 ETE }08.75 ?_C 50.50 ETC 161.46 CLP -71.30

PL_NETOCENTRIC CONIC

C3 23.958 VHL 4.895 OL4 -1.18 RAL 287.87 RAO 6568,fl VEt 12.0_6 PTH 2.15 VHP 3.227 DPA -17.09 RAP 317.79 ECC 1.t94t

LNCH ATMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A_MTH INJ TIME PO CST TIN INJ 2 LJT INJ _ LONG

90.00 1 39 2 2159.48 -18.19 38.02 151.37 |12.08 2 15 1 15_9,5 -15.O4 30.77

90.00 12 49 53 5000.62 22.74 119.64 153.03 72.66 14 13 14 4400,6 20.16 21|.92

lOO.O0 2 58 53 1901,87 -19,28 i8.60 150.89 113._0 3 30 _5 1_0|.9 -15.96 11.3B

JO0.O0 14 I? 4t 47tt,46 _3.86 199.60 1_Z.64 71.44 15 tl 36 4j33._ _l.lO igj.BB

110.00 4 3 44 1698.88 -_2.18 1.7§ 14_.4_ I16.70 4 32 3 1098.9 -18.42 354.64

110.00 15 24 22 4509.21 26.86 181.34 151.41 68.02 16 3fl 31 1_09.2 23.64 17_.66

CIrF[#£NTI_L CORRGCTIONS MZO-COuR$_ _X_CUT_ON ACCURACY OR_I_ D_T_RMIN_TION ACCUR_Cr

TOE .DOT1 TRA -,5349 TC3 -.1408 8AU .0478 SGT 646.| SGR _14,8 SG3 616,8 ST 188.3 SR 304,1 SS 637.g

ROE -.2_92 RRA .0587 RC3 -.0491 FAU .17480 RRT -.1932 RRF -,2415 RTF .5865 CRT -.111_ CRS .9448 CSt -.4223

FOE J.S006 FRA-2.4713 FC3-6.3053 85P 811 SG8 Tiff.| R23 .096_ RI3 -.fl931 CS_ ?04.4 M$_ 195.3 $84 20.6

BeE .2593 8R4 .5381 8C3 ,14_1 FSP -1939 Sol 645.8 SG2 107.1 THA 173.00 ELI 305.2 EL2 186.4 ALF 96.31

L_UNCH _4TE 0EC II 1965 FLIGHT TIME 98.00 4RRIVAL DATE WAR 19 1956

NELIOCENTRIC CONIC

RL 147.30 L4L z.OO

RP 1OR.06 L4P 2.47

RC 80,581 GL 19,17

PL4NETOCENTRIC CONIC

C3 23.622 VHL 4.860

LNCH A_MTH LNCN TIME

_O.OO I IB _8

90.00 12 51 6

lOO.O0 2 _B 52

100.00 14 13 53

11D.00 4 3 48

110.00 1_ 25 26

_IFFERENTIAL CORRECTION5

TOE .0471 TRA -.5968 TC3 -.2847 BAU ,0906

RDE -.2494 RRA .06t0 RC3 -,0340 _AU .18_57

F0E 1,8880 FeA-2.5109 FCt-6.6909 8SP |3_6

ODE .2f138 8RA .6001 8C3 .2868 FSP -204fl

01STANCE 282.690

LOL T_,T4 VL 26,281 GAL -8.46 A?L 86.73 MCA 130.83 SMA 132.42 ECC ,18439 IN( 3.2700 VI 30,247

LOP 209,62 vP 38.133 GAP -.73 A?P 92.14 TAL 224.48 TAP 35_.31 RCA 108.00 APO 186.84 v2 35.969

GP 2.25 ?AL 144.61 lAP 76.81ETS 3_?.60 ?AE 176.09 ETE 265.23 ?AC 48.28 ETC 160.99 CLP -76.B0

OL4 -3.09 RAL 288.02 RAO 6568.0 VEL 12,04_ PTH E,|5 VHP 3.148 DPA -17,53 RAP 315.44 ECC 1.1888

L-I TIME |NJ LAT INJ LONG INJ RT ASC [NJ A?MTH ZNJ TIME PO CST TIN INJ 2 LAT JNJ 2 LONG

2158,65 -18.17 3?.97 1_1.30 112,10 2 14 57 1958.6 -15.02 30,72

4994.52 22.62 219.23 152.90 72.49 14 14 Z0 4394.5 20.01 211.53

1900.91 -19.25 18.54 1_0,83 113.32 3 30 33 1_00.9 -Ifi.91 11.32

4727.49 23.7t 199.20 152.51 71.21 15 32 40 4121.5 20.95 191,30

1697.64 -22.14 J.67 149,38 116.73 4 32 6 1097.6 -19.18 3_4.96

4503,53 26.12 180.97 151,28 67.84 16 40 30 3903.5 2t.47 J71.31

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURAC Y

SGT 759.1 SGR 305.0 SG3 649.2 ST 218.8 SR 294.8 SS 655.9

RRT -._77 RRF -._903 RTF .?123 CRT -.3272 C_S .9482 CST -.6928

SGg 818.1 R23 .0771RI3 -.7167 LSJ TZf.I MSA 196.8 SS_ 20.9

SGI 763.8 $G2 292.9 ?HA I7_.06 ELl 310.1 EL2 196.6 ALF 113,61

LAUNCH OAT[ OEC 11 1965 fLIGhT 71_ I00.00 ARRIV4L OAT£ N_R 21 1966

HELIC<ENTRIC CONIC

RL 147.tO L_L -.00

Re !98.10 LAP 2.34

RC 82.862 GL 19.23

PLAN6TOCENTRIC CONIC

C3 2t.274 VHL 4.824

LNCH _MTM LNCN TIME

99.99 I 39 IJ

90.00 12 52 40

100.09 _ $9 8

J00.99 14 15 24

110.00 4 4 I0

110.00 15 66 _2

01FFERENTIAL CORRECTIONS

TDE .9897 TRA -.6621 TCt -.4402 8AU .1371

ROE -.2391RRA .0616 RC} -.0173 FAU .|88T9

FO£ 1.94_0 FRA-2,6318 [Ct-?.022_ BSP 1936

BOE .25_4 8RA .665? 8C3 .440_ FSP -2149

OI$TAN(E 289.072

LOt 78.?4 VL 28.27_ GAL -8.38 A_L 8_.74 _(_ 134.04 SWA J32,38 E(C .18348 IN( 3,2_36 V! 30.247

LOP 212.$3 VP 38.117 GAP -.2? A?P 92,26 7_L 224,21 TAP 358.25 RC_ 108.09 APO 1_6.67 V2 35.036

GP 2.4! ?AL 144.38 ZAP 82.28 ET$ 3_?.69 ?AE 174.58 ETE 215.$8 ZAC 46.0? ETC 160.49 CLP -82.27

9LA -3.00 R_L 288.24 RA0 6587,9 VEL |2,02? PTH Z.|_ VMP 3,091 OP_ -17.91 RAP 313.09 ECC 1.3810

L-J TIME INJ LAT |NJ LONG INJ RT A$E INJ AZNTN INJ TIME PO ¢$T TIM INJ 2 LAT INJ _ LONG

2157.83 -IB,I_ 37,92 151.30 ll2.11 2 15 9 1_$7.$ -14.99 30.67

4988.07 2Z.49 218.81 1_2,B4 72,3Z |4 15 48 4388.1 19.B6 211.12

1899.96 -19.23 |8,48 J50,83 |13,34 3 30 A8 1300.0 -15.91 JI.26

4721.|B 23.59 J98.7B 152.45 71,09 J5 34 $ 4121.2 20.79 191.19

1696.38 -22,10 J._9 149,39 J16.76 4 3_ 26 1096.4 -18.33 354,49

4497,52 26.56 180._7 151,Zl 6?.65 16 41 49 3897,_ 23.30 122.g3

MIO-COURSE EXEEUTION ACCURACY ORBIT OE TERMINATION ACCURACY

SGT 901._ SGR Z9_.6 SG3 675.0 ST 259.5 JR 2BS.O $3 66T.4

RRT -.3248 RRF -.3436 RTF .7939 CRT -.4861 CRS .9_15 CST -.7252

$G8 948.4 R23 ,0821R|3 -,?966 LSA ?44.7 MSA J97,4 SSA 19.4

SG! 90_,8 $G2 277,9 TMA 173,29 _L! 333.0 EL_ |94.| ALF 129,_4
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES ' VOL 2 1965 66

LX_NCM C_rE CECII 1965 FLIGHT TIME 10?.00 ARRIVAL CATE HAm ?} 196_

HELIOCENTRIC CONIC

_L 14T.30 LAL -,00

RP I08.14 LAP 2.70

RC 85,157 GL 19.28

PLANETOCENTRIC CONIC

c3 22.911VNL 4,787

LNCH AZNTH LNCH TIME

9D,DD J 39 40

90.00 12 94 35

100.00 Z 59 39

IO0.O0 14 17 16

JID,O0 4 4 IB

110.00 15 ZB )8

OIFFERENTIAL CCRRECTIONS

roe .1327 FRA -.7302 TC3 -,6063 BAU ,1857

ROE -.2283 RRA ,O721 Re3 .0006 FAU ,J92J9

rOE 1.9763 FRA-Z.6405 FC3-7.262I BSP 2552

BOE .2642 eRA .7338 Be3 .6063 FSP -2204

DISTANCE 293.424

LOL 78,?4 VL 28.265 GAL -8.29 AZL 86.76 HCA 137,25 SMA

LOP lIE.D4 VP 38,091 GAP ,|T ATe 92.38 TAL 223,84 TAP

_P _,37 7AL 144,08 ZAP 87,6? ET$ 357,80 ZAE J71,42 ETE

I32,31 ECC .18266 INC 3.2}94 Vl 30,741

I.Og RCA 10B,14 APO 136.47 V2 3_.043

199.76 ?AC 43.94 ErE 159,98 CLP -B7.66

CLA -2.91 RAL 288.54 RAD 6567.9 VEL 12.0|2 PTH 2.]4 VHP 3.060 0PA -IB.Z7 RAP 310.8Z ECC 1.3771

L-| TIME IN] CAT INJ LONG IN] RT A$C IN] AZMTH IN] TIME PO CST TIM IN] 2 LAT IN] _ LONG

?J36.99 -JB,13 37.87 151,37 J12,J3 2 J5 37 J557,0 -14,97 30,62

498|.25 22.34 218,36 152.85 72.14 IA ]7 36 4381,) 19.69 210.69

1898.97 -19.20 18.42 150.89 113.36 3 3! 18 1299.0 -15.88 11.20

4714.51 23.4A 198.34 l_2.4fl TO.gO 15 35 51 4114.5 20.62 J90.68

1693.07 -22,06 J,)J J49.46 |J6,80 4 33 3 1095,1 -18,29 354,41

4491.18 26.40 180.15 |51.21 67.43 16 A3 29 3891.2 ?3.11 172.53

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINA ?ION ACCURACY

SGT I062._ $GR 286.9 SG3 690.9 ST 3OT,A Se 274.8 SS 6r6.?

RRT -.39J9 RRF -.403I RTF .8454 CRT -,5950 CRS .9539 CST -.7997

$GB 1100.2 RE3 .0546 RI3 -.8473 LSA 766.7 MSA 197.6 SsA 18.6

$GI 1068.4 $G2 262.3 THA 173.fl7 ELI 368.9 EL2 184.0 ALF 140.35

LAUNCH DATE DEC 1I 1965 FLIGHT TIME I04,OO ARRIVAL DATE MAR 25 1966

HELIOCENTRIC CONIC DISTANCE 301,747

RL 147.30 LJL -.00 LC_. 78,74 VL 28.2_0 GAL -8.I9 ATL 86.78 H(_ 140.46 SMA

RP I08,J8 LAP 2.03 LOP 219.25 VP 38,074 GAP ,59 AlP 92,49 TAL 223,38 TAP

RC 87.465 GL 19.33 GP 2.75 7AL ]43.72 lAP 92.91 ETS 357.95 ZAE 167.93 ETE

PLANETC_ENTRIE CONIC

() 22._JA V_L A.747 DLA

LNCH AZMTH LNCH TIME L-I TIME IN] LAT IN] LONG IN] RT A$C IN] AZMTH IN] TIME

90,00 I 40 23 2156.06 -|8.ll 37._I 151,49 112.15 2 I6 21

90.00 12 56 49 4974.11 2_.19 217.89 152.91 71.95 14 19 43

IOD.OD 3 O 27 1897.88 -19.I7 I8.35 151.02 II_.38 3 32 3

IDO.O0 14 19 ZB 4707,32 23,29 197.98 152.5I 70.71 15 37 55

llO.OD 4 fi 42 1693.64 -22.02 1.43 149.60 lIE.B3 4 33 55

liD.DO 15 )0 43 4484.32 _6.22 179.Tl |51.16 67.14 16 45 27

DIFYERENTJAL CORRE(TIONS M_D-COUR$£ EXECUTION ACCURACY

TOE ,1754 TRA -,7986 TC3 -,7796 8AU ,2349 $GT 1234,5 $GR 278,9 $G3 699,2

R0E -.Z|T4 RRA .0766 RC3 .0J99 FAU .1933J RRT -.4615 RRF -.4659 RTF .8788

rOE 1.9751 FRA-Z.6158 _C3-7.434? 85P 3185 $G8 1265.6 R2_ .O491 Rl3 -.8800

BOE .2793 BRA ,8023 BE3 .7798 rsP -2248 SOl |_4J,5 $02 246,0 THA 173.80

132.19 ECC ,18Z92 INC 3.2213 Vl 30.24?

3.83 RCA 108.15 kPO 156.24 VZ )_.O30

191.48 ZAC 41.95 ETC 159.48 CLP -92,91

-2.81RAL 288.9| RAO 6_67,9 VEL ||.996 PTH 2.14 VHP 3,050 DPA -|8.34 RAP 308.69 ECc J.)?O_

PO CST TIM IN] 2 LAT IN] E LONG

13_6.1 -14.94 )0.56

4374.1 19.32 210.23

J297.9 -13.85 JI.I4

4107.3 20.44 190.24

I0_3.6 -IB.24 354.33

3884.5 22.91 172.I2

ONBJT DETERMINATION A¢CUR4CV

ST 359.A $R 263.9 SS 678.4

CRT -,6708 CR$ .9598 CST -.8474

LSA 787,4 MSA 196.8 SSA 17.9

£LJ 41J,8 EL2 ITO.B _LF J47,53

LA_NC_ _ATE 0E¢ IT I965 _LIGMT TIME 106,00 4RRIVaL 04rE MA+ Z? 1966

HELIOCENTRIC CONIC

RL 147.30 L&L -.00

RP 10_,22 LAP 1.90

RC 89.783 Ok 19.37

PLANETOCENTRIC CONIC

C3 22,140 VML 4.705

LNCH A_NTH LNCH TIM£ L-I TIME INJ LAT

9O.OO 1 41 26 _154.94 -18.08

90.00 12 _9 ZI 4986,68 Z2.04

I00.0D 3 1 31 1896o6! -19.]4

100.00 14 21 37 4?00.24 23.1_

liD.DO 4 6 32 1692.O3 -21,97

110.O0 15 33 5 4477.39 _6.04

CIFFERENTIAL C_RECTION$

TOE -?J72 TRX -,8838 TC3 -.938_ 8AU ,283_

ROE -.Z060 RRA .0808 RC3 .0403 FAU .19_14

FOE 1,9578 FRA-2.5427 FC3-7.5131 BSP 3821

BOE .299A 8RA .8695 8C3 .9592 FSP -_244

01STANCE 308,042

LOL 78,74 VL 28,23J GAL -8,09 A?L 86,80 MCA 143,66 SM* 132,03 ECC ,]8116 INC ),_004 vI 30.247

LOP 222.A_ VP 38.047 GAP .99 A?P 9_._8 TAL 222.83 TAP 6.49 RCA I08.J2 APO I_.99 v2 3_.016

GP 2.93 ?4L 143,30 lAP 97.94 ET$ 358,14 ?A_ 164.45 ETE 187.04 ?AC 40.I_ [TC 1_9_03 CLP -97.95

DLA -2.70 RAL 289.3_ RA0 65_7,9 VEL 11,980 PTH 2.14 VHP 3.039 OPA -18.73 R_P 306.T_ ECC 1,)644

INJ LONG INJ RT AS( IN_ A?MTH INJ TIME P0 CSt TIN IN] 2 LAT IN] 2 LONG

37.74 ISl.EB 112.17 2 17 21 1534,9 -14.91 30.49

217.40 153.02 71,75 14 22 7 4)66.7 19.34 209.76

I8.27 l_l,2I 113,41 3 33 8 1296.6 -J_.8l 11,06

197.40 |_2._2 70.51 15 40 17 4100.2 20.23 189,78

1.33 149.79 116.87 4 35 5 1092.0 -18.19 )54.24

179._5 151.37 67.03 16 47 43 38?7.6 22.70 171.69

M|D-EOURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1413.2 SGR 272.I 503 898.1 ST 413.3 SR 2_2.6 $5 6?8.7

RRT -,53|5 RI_ -.5328 RTF .9002 CRT -,7232 ERS .9648 CST o,8?67

SOB 1439.2 R23 .0486 Rl3 -.901| LSA 810.3 NSA 196.0 SSA 17.0

SGl 1420._ $G2 229,3 THA 174.00 ELI 458,4 EL2 156.9 ALF 152,64

LAUNCH DATE 0EC II 1965 FLIGHT TIME lOB,DO ARRIVAL 0ATE MAR 29 |966

HELIOCENTRIC CONIC

RL 147,30 LAL -.DO

RP 108,26 LAP 1.74

RC 92.112 Ok 19.39

PLANETC_ENTRI_ (ON?C

C) Z1,729 VHL 4.661

LNCH ATMTH LNCH TIM[

90,00 I 42 46

9O.00 13 2 9

100.00 3 2 _4

100.OO 14 24 42

liD.DO 4 8 21

JJ0.00 15 33 44

OlSTANC£ 314.3OB

LOL 78.74 VL 28,209 GAL -7,97 A?L 8_.82 MCA J46,86 SM_

LOP 223.65 VP 38.018 GAP 1.38 ATP 92.66 TAL 222.19 TAP

GP 3.J6 ZAL 14_.82 lAP 10_.74 ET$ 358.38 ?AE 161.11ETE

J3J,89 EC( .J8067 INC 3.1782 vJ 30.247

9.06 RCA 108.06 APO IS5.71 v2 )5.003

184,26 ZkC 38.56 ETC ]58,67 CLP-IO2,?6

0LA -2,8| RAL 289.88 RAD 6587.9 VEL JJ.963 PTH 2,J3 VHP 3,083 DPA -18,83 RAP 305,04 ECC 1.3376

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A?MTH IN] TIME PO CST TIM INJ 2 LAT IN] Z LONG

2J33.49 -18,04 37.63 |51,91 I12,20 2 18 39 J553.5 -14.87 30.41

4939,0? 21,87 216._)0 1_3.19 71.56 |4 24 48 4339.I 19.13 209,29

1895.0! -19.09 18.18 J5|.44 113.45 3 34 29 1_93.0 -15.76 10.97

4692.78 _2.95 196,91 15_.79 70.31 15 42 55 4092.8 20.0_ 189,31

1890.J0 -21.91 1.21 150.03 116.92 4 36 31 1090,1 -18.12 394.12

4470.48 25.83 J78,79 15J._4 68,8J J6 30 J4 3070,_ 21.49 JTI.2S

(_BIT OETERNINATION ACCURACY

ST 467.6 SR 2AO.? SS 673.3

CRT -.7692 CRS ,g694 CST -,8961

LSA _J,7 MSA J94,3 $$A JS.J

ELI 506.0 EL2 143.2 ALF 138._0

DIFFERENTIAL CORR[CTION$

TDE ,2_68 TRA ".9303 TC3-1.1A|0 BAU .3320

ROE -.1942 RRA .084T RC3 .06_0 FAU .18_16

FOE 1.91J8 FRA-2.443B FC3-7.3324 BSP 4459

B0E .3220 BRA .9343 BE3 1.1427 FSP -2232

MIO-COUR$E EXECUTION ACCURACY

SGT J594.3 SGR 266.8 SG3 690.5

RRT -,602_ RRF -.8004 RTF .9146

SGB 16J6.5 RE3 ,0498 RJ3 -,9J34

SG] J602.6 SG2 211.9 THk ]74.]4
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 2. 1965-66_

LAUNC_ CATE _EC ]1 1965 FLIGHT T|NE Jl0.00 ARR|VAL CAT[ MAR 31 ]966

HELIOCENTRIC CONIC

RL 147.30 LAL -.00

Rp 108.31 LAP 1.57

RC 94,449 GL 19.40

PLANETOCENTRI( CON TC

C3 EJ.]00 VHL 4,6|5

LNCH ATNTH LNCH TZNE L-I TIME IN| LAT

90,00 ] 44 25 215J.53 -J7.99

90,00 13 5 J0 4951.43 2J,71

100.00 3 4 36 I892.9J -I9.04

JO0.O0 14 27 41 4685.28 22.78

llO,OO 4 I0 9 1687.69 -21.64

110,00 15 36 ]7 446].26 25,66

0IFFERENTIAL CORRECTTO¢IS

TOE .Z936 TRA -.99I] TC3-J.3263 BAU .3765

R0£ -,182J RRA .088| RC] .0852 FAU ,I8409

rD£ 1.85]B FRA-2.]133 FC]-7.4Bg3 flSP 5083

BDE .3457 BRA .9952 Be3 1.3290 FSP -2IB6

OI$TANCE ]20.548

LOL 78.74 VL 2B.182 G4L -7.85 AZL 86.85 HCA 150.06 SN4

LOP _28.85 VP 97.98T GAP 1.76 ATP 92.79 TAL ZZI.4B TAP

GP 3.42 ?AL J42.29 ZAP |07.27 ETS 358.67 zAE |57.97 ETE

CLA -2,5| RAL 290.46-RA0 6_67.9 VEL 1].945 PTH 2.|3 vHP

|NJ LONG [NJ RT ASC INJ AZNTH |NJ TIME

37.53 52,20 I12.24 2 20 17

216,40 53,42 71.36 14 27 4]

J8,05 5J.73 J13.49 3 36 9

196.42 53.02 70.10 15 45 46

1.06 50,32 I|6.98 4 38 17

J79.92 5J.76 66.60 I6 53 0

NIO-C_JR$E EXECUTION A(CURAC_

SGT 1774.6 SGR 263.2 $G3 676.2

RRT -,6712 RRF -.6688 RTF ,9241

SGB 1194.0 R29 .0554 RI_ -.9248

SGI J763.5 SG2 J94._ 7HA 174.25

J3|.69 ECC .16013 _NC 3.1475 V! 30.247

11.55 RCA t07.97 APO 155.42 VZ 34,990

182.30 ?AC 37,2j ETC 1_,43 CLP-J07.31

_.i26 0PA -IB.B2 RAP 303.60 ECC J.3503

PO CST TIN ZNJ 2 LATINJ Z LONG

1151.5 -I4.BZ 30,29

4351.4 JB.96 208,B0

|292.9 -J5.70 10.84

4085.3 19,86 JBB.B4

J087.7 -18.04 353.98 Z

9863,3 22,27 |70.80

ORBIT 0ETERMiNATTON ACCURACY

ST 520.6 SR 228,3 S] 666.Z

CRT -.7962 CR8 .9745 CST -.9080

LSA BSA.O NSk 193.4 8sA IS.0

[LJ 553.A [L2 I]O.O ALF |59._6

LAUNCH DATE DEC ]1 1965 FLIGHT TIME ||2.00 ARRIVAL DATE APR 2 1966

HELIC_ENTR]C CONIC

RL 147.30 LAL -.O0

RP I08.3_ LAP 1.40

RC 96.794 GL 19,37

PLANETOCENTRIC CONIC

C] Z0.852 VHL 4.56_

LNCH ATNTH LNCH TIM_

90.00 J 46 29

90.00 13 8 2I

IO0.O0 3 6 42

100.00 14 30 49

laD.DO 4 I2

110,OO 13 41 40

DIFFERENTIAL CORRECTIONS

TD£ .327Z TRA-|.O475 TC3-|.5145 BAU ,4233

RDE -.1696 RRA .0911 RE3 .1104 FAU °17819

FOE 1.7760 FRA-2,1702 FC3-?.398I BSP 5704

BOE .3686 eRA l.OflJ5 BC3 1.5|_5 FSP -2|98

O/STANCE 326.762

LO_ 78.74 VL 28.153 GAL -7.72 AZL 66,89 HCA J53.Z6 5MA

LOP 2]2.04 VP 37.953 GAP 2.JI ATP 92.76 TAL 220.70 TAP

GP 3.72 ?AL I41.72 ZAP 11J.53 _TS 359,03 ZAE 155.04 ETE

J31.48 ECC .17965 INC ].1126 VI 30.247

13.96 RCA IO7,66 APO J55.10 vZ 34,977

|_0.79 7AC ]6.09 [TC 156.37 CLP-IIJ.A8

OLA -2.44 RAL 291.J2 RAO 6567.8 VEL 1J.926 PTH 2,|2 VHP 3,J80 OPA -|B.TJ RAP 30_.43 ECC 1.3432

L-I TIME |NJ LAT INJ LONG INJ RT A$C INJ ATNtH INJ TJN[ PO CST TIN INJ 2 LATINJ 2 LONG

2148.73 -I7.92 37.35 J52.53 112,30 2 22 18 1546.7 -14.74 30.J2

4944.00 2J.55 215,92 153,70 71.17 14 30 45 4344.0 18.78 208.34

1890.00 -18.96 17.87 1_2.07 115,5fl 3 38 12 1290.0 -1].61 IO.67

4677.96 22,6J J95.95 159,90 69.9| J5 48 47 40?8,0 19.67 188.39

1684.53 -21.74 ,87 150.66 J17.O5 4 40 25 1084.5 -17,94 353.80

4456.20 2_.46 177,66 152,04 66.36 16 55 $7 3656.2 22.09 lTD.|7

MI0-COURSE EXECUTiON ACCURACY ORBIT OETERNINATION ACCURACY

5GT 1_52,5.$GR 262.0 $G3 6_8,3 ST _70.9 SR 215,6 SS 854,3

RRT -.7378 RRF -.7353 RTF .9308 ERT -.8207 CRS .9792 C$7 -.9159

$GB J970.0 R29 .0637 RJ3 -o93J4 LSA 874.0 MSA |91o6 $8A 13.9

SGJ J962.J SG2 176.0 THA 174.30 [LJ 599.0 ELZ IJ7,6 ALF I62.0§

LJUNC_ CITE DEC J1 1965 FLIGHT TIME IJ4.O0 ARRIVAL OATE APR 4 2988

HELiOCENTR|C CONIC

RL |47.]0 LAL -,00

RP |08,]_ LAP J.29

RE 99.|45 GL 19.30

PLANETOCENTR[C CONIC

C3 20.381 VHL 4.515

LNCH ATNTH LNCH TIN6

90.00 1 49 5

90.00 13 11 34

100,00 3 9 18

IO0.O0 I4 ]4

110.O0 4 |4 59

JlO.OO 15 44 50

DIFFERENTIAL CC_RECT_C_8

TOE t]579 TRA-I.0972 TC3-J,7097 BAU .4657

ROE -.1576 RRA .09]6 RC3 .J360 FAU ,I7109

FOE 1.6940 FRA-2.0072 FC3-7.267_ BSP 6265

BDE .3905 BRA 1.1012 BC] J.7093 FSP -2063

0ISTANCE 312.95i

LOL 78.74 VL 28,122 GAL -7,59 4ZL 66.93 HC4 J56,46 SNA

LOP 235,2] VP 97.9|8 G4P 2.46 A?P 92,81 TAL ?I9.86 TAP

GP 4.1J 7AL 141.09 7AP II5.50 ETS 359.49 ?42 152,95 ETE

13J.25 ECC .|7923 INC 3.0690 Vl ]0.247

16.3I #C4 107,72 4#0 154.77 v2 ]4.864

I79.49 ?AC 35.22 ETC 158.5] CLP-JIS,ST

DLA -2,40 RAL 291.85 RAO 6567.8 VEL 1J,906 PTM 2.J2 VHP ].244 DPA -J6.47 RAP 30l.]] ECC J.3354

L-I TIME INJ LAT INJ LONG INJ RT ABE INJ AZNTH INJ TIME PO CST TIN INJ 2 LATINJ Z LONG

2144,6! -17.81 97.10 152.91 112.]8 2 2_ _9 |]_.6 -1_.62 zg.BT

4937.20 21.40 215.48 I54,04 7I.OO IA 3] 52 4337.2 16.61 207.91

1865.82 -I8.84 I7.61 J52.A4 1J].64 3 40 44 |ZB_._ -|].49 |0,42

4671.22 22,45 I95,5! 1_3,63 69.7] 15 51 53 4071.2 19.49 167.97

1680.20 -ZI,60 .60 J51.05 1|7.16 4 42 59 1080.2 -J7.79 35],55

4449,60 2_.28 177,49 1_2,38 66,19 I6 59 0 3849.6 21,8_ 169,98

MI0-COURSE EXECUTION ACCURAC_ ORBIT _ETERN/NATION ACCUR4CV

SGT 2J24.7 SGR 264.0 SG3 636.0 ST 6|8,5 SR 203,2 88 642.0

RRT -.7990 RRF -.7982 RTF .9350 CRT -.64J7 CRS .9841 CST -.92D]

5GB 2|41.1RZ3 .0782 R|9 -.9356 LSA B94.I MSA J90.9 55A IZ.6

SGJ 2J35.2 SG2 |57.9 THA |74.30 ELI 642.4 EL2 10_.7 ALF 164.10

LAUNCH DATE DEC J| 196_ FLIGHT TINE I16.00 ARRIVAL DATE APR 6 J966

HELIOCENTRIC CONIC

RL 147.30 LAL ".00

RP 109.43 LAP 1,0_

RC 10|.302 GL |9.16

PLANETOCENTRIC CONIC

C3 J9.885 VHL 4.459

LNCH AZNTH LNCH TIN_

90.00 J 52 23

90.00 13 |4 42

100.00 3 I2 36

JO0.O0 14 3? 9

Jl0.OO 4 IB 16

|10.OO 15 A? 59

DIFFERENTIAL CORRECTIONS

TOE .3817 TRA-I,14|| TC3-|.6977 BAU .3065

ROE -.J4_4 RRA .0959 RC9 .169B FAU .16974

FOE 1.5967 FRA-J.6439 FCA-7.JZ�O BSP 6867

BDE .4064 BRA 1.1451 6C3 1.9053 FSP -1994

DISTANCE 339,1J6

_O(. 78.74 VL 28.087 GAL -7.44 A?L 86.99 HCA 159.65 SNA

LOP 238.42 VP 37.88| GAP 2.79 AZP 92.83 TAL 218.95 TAP

OP 4.61 ?AL 140.44 ?AP 119.|9 ETS .09 ZAE 149,99 ETE

J3J.O0 ECC .|7886 /NC 3.0J27 VJ 30,747

JB.59 RCA 107.57 APO J5d.43 VZ ]4,95]

178.26 ?AC 3_,55 ETC 156.95 CLP-119,29

0LA -2,4J RAL 292.65 RA0 6567,8 VEL IJ,886 PTH 2.JJ VHP 3.9|6 0PA -J_.O6 RAP 300.89 ECC 1.3273

Lol TINE IN| LAT IN| LONG IN| RT A$C IN| AZNTH IN| TIME PC) C$T TIN IN| 2 LATJNJ 2 LONC

2138,35 -|?.65 36,7J J53,32 IJ2,§J 2 28 J 1536.3 -|4°45 29,5D

493|,70 2].27 2|5.12 |54,44 70,96 J4 36 53 433J.7 IB.47 ZO?.57

1879.57 -IB.67 17.22 J52.96 1J3.78 3 43 56 1279.6 -15.30 J0.05

4665.71 22.32 195.J5 154.04 69,56 15 34 55 4025.7 19,34 187,62

1674'00 -2|.4J ,23 J5|,47 IJ7.31 4 46 JO 1074o0 -J7,58 353.19

4444.05 25,13 177.07 |32679 66.03 17 2 3 3844.0 ZI,68 169._3

HID-COURSE £XECUTION ACCURAC_ ORBIT OET[RNINATION ACCURAC_

$GT 2293.1 $GR 2?0.3 $63 612,5 ST 661.O SR 190.5 SS 624._

RRT -._534_RF -._5_2 RTF .9379 CRT -,8568 CRS .9985 C$T -.977_

SGB 2309.0 R23 .0994 RJ9 -.9363 LSA 909.6 MSA 169.9 ss_ J;.3

SG1 2304,7 $G2 1A0.2 THA |74.24 ELI 66|.3 EL2 94,7 _LF |65._?
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 2. 1965-66)

LAUNCM OAT[ DEC IJ J965

N[L|OCENTRIC CONIC

RL 147,30 LAL -.OO

RP 108.46 LAP .87

RC I03.861 GL 18.91

PLAN[TOC[NTRIC CONIC

C3 18.353 VHL 4.399

LNCH AZNTH LNCH TIME

90.00 I 56 45

90,00 13 17 25

IO0.O0 3 16 36

100.00 14 39 56

llO.O0 = 12 Z9

110.OO 15 50 52

FL]GNT T|NE 118.00 ARRIVAL DATE APR B ]966

DISTANCE 345.258

LOL 78.74 VL 2B.O_| GAL -7._9 ATL 87.06 HCA 16Z.B4 SNA 130.73 ECC .|7855 ZNC 2.9366 Vl 30._47

LOP Z41.60 VP 37.842 GAP 3.11 A?P 92.81 TAL 217.98 TAP Z0.82 RCA 107.39 APO 154.08 VZ 34.9)9

GP 5.30 ?AL 139.76 TAP 1Z2.60 [TS ,89 ?AE 147.63 ETE 176.95 ZJC 34.0S ETC 159.83 CLP-127.76

DLA -2.52 RAL 293.54 RA0 6567.8 VEL 11.863 PTH 2.10 VHP 3.400 0PA -17.4Z RAP 300.49 ECC 1.3189

L-I TINE INJ LAT INJ LONG INJ RT A$C INJ A?MTH INJ TIME PO CST TIM INJ 2 LAT ZNJ 2 LONG

2128.46 -17.39 36.10 |53.77 I|Z.71 2 32 14 1528.5 o14.16 28.9!

49Z8.74 21,Z1 Z|4.93 |§4.91 70.78 |4 39 33 4328.7 18,39 207,38

1869,8fl -18.4! 16.62 133.31 113.98 3 48 3 1269.9 -15.01 9.48

4662.58 22,25 194.95 lflA,SZ 69.50 15 57 38 4062.6 19,26 187.45

1664,65 -Zl.J2 359.66 151.92 117.53 4 50 13 1064.7 -17,26 352.65

4440.54 25.03 176.85 Ifl3.Z7 65,9Z 17 4 33 3840.5 21.57 169.41

OIFFERENTZAL CORRECTIONS NJO-COURS[ EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY

TOE .3998 TRA-l.1768 TC3-2.0966 BAU .345| 5GT 2455.1 SGR 281.6 $63 586.9 ST 697.1 SR 178.4 SS 605.5

ROE -.1337 RRA ,0978 RC3 .2074 FAU .|5584 RRT -.8977 RR_F -._040 RTF .9394 CRT -.8732 CRS .9925 CST -.9215

FOE 1.4938 FRA-J.6693 FC3-6.9712 BSP 7414 SGB 2471.4 R23 .13Z9 R13 -.9401 LSA 9_0.9 MSA 190.0 SSA 9.9

8D[ .4215 8RA 1.J809 BC3 2.1069 FSP -1909 SGJ 2468.3 SG2 123.9 THA 174.08 ELI 714.6 EL2 84.8 ALF 167.22

LAUNCH DATE DEC 11 1965

HEL|C_ENTRIC CONIC

FLIGHT TIME 120.00

DISTANCE 351.379

ARRIVAL OAT[ APR 10 1966

RL 147.30 LAL -.00 LOI. 78.74 VL 28.013 GAL -7.12 AZL

RP IO8.50 LAP .68 LOP 244.79 VP 37.802 GAP 3.42 AZP

RC 106.225 GL IB.45 GP 6,30 ?AL 139.10 ?AP 125.74 ETS

PLAN[ TOCENTRJC C(_NIC

C3 18.772 VHL 4.333 OLA

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT A$C INJ ATNTH INJ TIME

90.00 E 2 54 2112,O8 -16.96 35.09 154.23 I13.02 2 38 6

90.00 13 19 9 4930,73 21.25 215.06 155.49 70.83 14 41 20

100.00 3 22 56 1833.92 -17.96 15.63 J53.77 114.30 3 53 50

100.00 14 41 48 4664.12 22.28 195.05 J55.09 69.54 15 59 32

110.OO 4 28 JO 1649.71 -20.64 358.76 152.38 117.87 4 55 39

110.OO 15 53 4 4441.09 25.05 176.89 153.86 65.94 17 7 5

O{FFERENT|AL CORRECTIONS MI0-COUR$E EXECUTION ACCURACY

TOE .4059 TRA-1.2049 TC3-2,3088 BAU ,5830 SGT 2614.5 SGR _04.9 $63 56J.7

ROE -.1224 RRA .JOOO RC3 .2361 FAU .148J4 RRT -.9308 RRF -.9431 RTF .9403

FOE 1.3685 FRk-I,499B FC3-6.8320 BSP 7983 5GB 2632.3 R23 .1BJ2 RJ3 -.9412

BOE .4240 BRA 1.2090 BC3 2.3230 FSP -1836 SGJ 2629.9 SG2 110.8 THA 173,79

87.17 HCA 166.03 SNA J30.46 ECC ,178Z8 INC 2.8272 vJ 30.747

92.74 TAL 216.95 TAP 22,98 RCA I07.20 APO 153.72 v2 54.926

2.04 ?AE 143.36 ETE 175.38 ?AC 53.75 ETC 161.24 CLP-125.99

-2.82 RAL 294.53 RA0 6567.8 VEL 11.839 PTH 2.10 VHP 3.490 OPA -16.44 RAP 300.29 ECC 1.3089

PO CST TIN INJ 2 LAT rNJ Z LONG

J311.1 -15.69 27.94

4330.7 18.44 ZO7.51

1253.9 -14.53 B.54

4064.1 19.30 187.52

1049.7 -16.75 551.79

3841.J 21.58 169.44

ORBIT D_TERNINATION ACCURAC_

ST 721.7 SR 166.8 SS 577.1

CRT -.BB3J CR5 .9956 CST -.9177

LSA 919.4 MSA 190.2 SSA 8.4

ELl 736.7 EL2 76.7 ALF 168.33

LAUNCH DATE DEC 11 1965

HELIOCENTRIC CONZC

RL J47.30 LAL -.00

RP 108.54 LAP ,§O

RC I08.588 GL 17.59

PLANETOCENTRJC CONIC

C3 18.107 VNL 4,255

LNCN A7NTN LNCH TINE

90.00 2 12 22

90.00 13 18 3B

100.00 3 32 5

JOO.OO 14 41 36

110.00 4 36 35

110.00 15 53 35

FLIGNT TIME 122.00 ARRIV4L DATE

DISTANCE 357.477

LOL 78.74 VL 2?.973 GAL -6,95 A?L 87,35 HCA 169,21 SNA 130,17 ECC .17806 ]NC 2,6540 Vl 30.247

LOP 247.97 VP 37.762 GAP 3.72 J?P 92.61 TAL 215,69 TAP 25.09 RCA 106.99 APO 153.35 V2 34.914

GP 7.90 ZAL 138.50 ZAP 128,35 ETS 3.84 ZAE 145.63 [TE 173.21 ?AC 33.51ETC 163.61 CLP-128,99

0LA -3.48 RAL 295.65 RAO 6567.7 VEL 11,BJ1 PTM 2.09 VMP 3.592 0PA -14.84 RAP 300.21 ECC 1,2880

L-I TIME INJ LAT |NJ LONG INJ RT A$C INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2082.80 -16.17 33.3J 134.69 113,57 2 47 3 148Z,8 -11.84 26.21

4943,I1 Z1.53 215.86 136.22 71.15 |4 4! 1 4343,1 18.75 208.28

|825.66 -|7.16 13.93 154.23 114.86 4 Z 30 1225.7 -|3.67 6.BB

A675,49 22.55 195,79 155.83 69.84 15 59 3! 4075.5 19.60 188,23

1623.71 -19.81 357°20 152.83 I|8.44 5 3 39 1023.7 o13.86 350,31

4450.20 25.30 177.47 154.61 66.21 17 7 45 3850.2 21.87 170.00

APR 12 1966

DIFFERENTIAL CORRECTIONS

TOE .396fl TRA-I.2IB5 TC3-Z.5343 BAU .6183

ROE -.1|22 RRA .1026 RC3 .3242 FAU .13997

FOE 1.2188 FRA-J.3196 FC3-6.6923 BSP 8491

_D_ .4|21BRA 1.2229 _C3 2.5550 FSP -175|

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2763.9 SGR 343,7 $63 534.7 ST 729.7 SR 156.9 85 538.2

RRT -.9509 RRF -.9712 RTF .9405 CRT -.8880 CRS .9979 CST -.9092

SGB 2785.1 R23 .2444 R13 -.9416 LSA 900.1NSA IgO.B SSA 6,9

SGI 2793.1 $G2 105.6 THA 173,25 ELI 743.0 EL2 70.9 ALF 169.09

LAUNCH 0ATE DEC 11 J963 FLIGHT TIME 124.00 ARRIVAL DATE APR 14 1966

HEL]C_ENTRIC CONIC

RL 147.30 LAL -.OO

RP 108.58 LAP .31

RC 110.951 GL 15.81

PLAN£TC_ENTRIC CONIC

C3 J7.282 VHL 4.157

LNCH AZNTH LNCM TIME

go.D0 2 29 30

90.00 I3 12 16

100.00 3 4B 28

100.00 14 35 59

lJO.O0 4 31 16

IJO.OO 15 49 41

DISTANCE 363.556

LOL 78.74 VL 27.931 GAL -6,78 AZL 87.66 HCA |?2.40 _kMA I29.88 ECC .17793 INC 2.3378

LOP 231.15 VP 37.720 GAP 4.01 AZP 92,32 TAL 2|4.76 TAP 27.15 RCA 106.77 APO 152.98

GP 10.81 7AL |38.J3 TAP 130.91 ETS 7.01 ZAE 141.64 ETE 169.63 7AC 33.27 ETC 167.99

DLA -5.05 RAL 297.00 RAO 6567.7 VEL 11.776 PTH 2.08 VHP 3.714 OPA -J1.90 RAP 300.10 ECC 1.2844

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZNTH INJ TIME PO CST TIN XNJ 2 LAT INJ 2 LONG

2023.07 -14.51 29.71 155.14 114.59 3 3 13 1423.1 -11.07 22,72

4981.J5 22.34 2J8.35 157.27 72.14 14 35 17 4361.2 J9.69 Z10.68

1766.34 -15.49 10.50 154.66 115.89 4 17 57 J168.3 -11.88 3.56

471J.11 23,37 198,12 156.90 70,8J 15 54 30 41JJ.J 20.34 190.47

1571.73 -JB.O9 354,15 J53,13 IJ9,5J 5 17 28 971,7 -J4,03 347.39

4480,47 26,J2 J79,44 {55,74 67.12 17 4 21 3880.5 22.79 J71,87

ORBIT DETERNINATION ACCURACv

ST 701.3 SR 149.J $S 474.4

CRT -.6773 CRS .999| CST -,8868

LSA 837.B NSA 193.0 SSA 5.5

EL| 713,5 EL2 70.3 ALF 169.33

DIFFERENTIAL CORRE(TION$

TOE ,3520 TRk-1.2062 TC3-2,7891 BAU ,6322

ROE -.1031 RRA .1059 RC3 .4361 FAU .13056

F06 J.0124 FRA-I.JJ02 rc3-6.5413 BSP 8903

B0E .3668 BRA 1.Z129 B(3 2,8230 FSP -1633

MX0-COUR$E E_ECUTION ACCURACY

SGT 2899.5 SGR At6,1 $63 502.9

RRT o.957! RRF -,9890 RTF .9394

SGB 2929,2 RZ3 .3047 R13 -,9412

SGI 2926.8 $G2 119.4 THA 172.17

Vl 30.247

V2 34.9D3

CLP-131.81

1755



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 2, 1965-66

LAUNCH 0ATE tIC II 1965

HELIOCENTRIC CONIC

RL 147.30 LAL -.00

Rp 108,61 LAP .12

RC 1|3.313 GL 10.95
PLAN{TOCENTRIC CONIC

(3 16.096 VHL 4.012

LNCH ATMTH LNCH 7IN[

90.00 3 12 53

90.00 12 44 48

100.00 4 Z9 30

100.00 14 10 52

|10.00 5 27 0

]10.00 15 29 52

FLIGHT T]ffii_ 126.00 ARRIVAL 0AT[ APR 16 1966

0ISTANC[ 369.615

LOL 78.74 VL 27.8a9 GAL -6.59 ATL $8.42 HCA 175.58 SMA 129.57 [CC .17783 INC |.5718 Vl 30.247

LOP 154.32 VP 37.6?8 GAP 4,19 AZP 91,51 TAL |13,St TAP 19.17 RCA 106.53 APO |52.62 V| 34.BEE

GP 17.?Z 7AL 138.40 ZAP 131.92 {T$ 14.lZ 7A[ 138.65 IT[ 151.99 ZAC 33.20 [TC 178.43 CLP-134.53

OLA -9.51RAL 299.00 RA0 5557.$ ¥[L 11.725 PTH 2.07 VNP 3.921 0PA -5,0! RAP 299.43 [CC ].2649

L-I TIN( |NJ LAT INJ LONG INJ RT A$C INJ ATMTH [NJ TIN( PO (ST TIN |NJ 2 LAT INJ £ LONG
1851,15 -9,72 20.22 155.85 115.73 3 43 5A 1261.1 -6.06 ;3._6

5110.47 24.78 227.04 159.52 75.83 14 9 59 4510.5 22.59 219.06

1613.97 -10.71 1.5_ 155.33 1|8.08 4 55 24 1014.0 -6.87 334.84
4832.88 25.85 _0_.31 159.31 74.44 15 31 25 4232.9 23.46 198,32

1433.91 -13,30 346.34 153.81 121.78 5 50 53 853.9 -9.01 339.88

4585.70 28.70 186.53 158.29 70.59 15 45 18 3985.7 25.79 J78.37

DIrFER£NTIAL CC_R[CTION$ NI0-COURS[ [X[CUTION ACCURACY
TOE ,|843 TRA-J.|487 TC3-3.1389 8AU .5915 SGT 3030.0 SGR 588.0 SG3 455.1

RD[ -.0827 RRA .1119 RC3 ,5889 rAU .11753 RRT -.9502 RRF -.9978 RTF .9882
_05 .5852 FRA -.8388 FC3-5.3257 8SP 9391 5GO M86.5 223 .3312 R13 -.9418

BO£ .202D BRA 1.1541 BC3 3.2J38 FSP -14B1 SGJ _081.3 SG2 180.2 THA 169.52

LAUNCH OAT[ 0[C 11 1965 FLZGHT TZNE 128,00

N£LIOC[NTRIC CONIC 0ISTANC_ 375.5_0

RL 147,30 LAL -.00 LOt. 78.74 VL 27°845 GAL -5._9 ATL 9_,06 HCA 178.?_ SNA
RP 108,84 LAP -.O7 LOP 257.50 VP 37.836 GAP 4.56 AlP 86,94 TAL 212.37 TAP

RC 115.673 GL -_0.7J GP 48.81 7AL 134.02 ZAP 120.01 £T$ 37,51 7A[ 121.41 £TE

PLAN[TO(ENTRIC CONIC
C3 17.418 VNL 4,173 OLA -40.11 RAL 308.?Z RAO 5567.? V£L 11.78J PTH _.08 VHP

LNCH AZMTH LNCH TIN[ L-[ TIN[ INJ LAT INJ LONG fNJ 27 A$C INJ ATMTH INJ TIM[

60.32 3 17 |l 1485.60 28.25 13.8_ 179.05 119.74 5 aJ 55
lJ9.68 11 58 4 55Z2.28 28.27 256.48 179.05 119.73 13 30 6

60.31 5 17 11 1485.60 28.25 13.83 J79.06 119.74 5 4'1 56

J19.58 11 58 4 5522.25 28.27 255.48 J79.06 1J9.73 13 30 5

60.32 5 17 II 1485,50 28.26 13.83 179.08 119.74 5 41 55

119.58 11 58 4" 5521,16 28.27 255,48 179.06 119.73 13 30 6

OIFF[RENT[AL CC_RECTION$ NIO-(OURS( [X[CUTION ACCURA(V

T0£ -.9435 7RA -.5283 TC3-2.6611 8AU .8803 SGT 2_44.7 8GR 1079.2 SG3 220,7

RO£ .3022 RRA -.0288 RC3 1.1920 rAU .05514 RRT -.9125 RRF -.9986 RTF .9325

roe -.7630 rRA .0032 FC3-2.7905 85P $5_5 SGO 2949.2 R23 .3118 RJ3 -.9501

g0[ .9908 BRA ,5290 8C3 2.9213 FSP -557 SGI 29J9.9 $G2 4J4.7 THA 159.84

CROIT O[TERNINATION ACCURACv

ST 559.5 $R 128.8 SS 313.Z

CRT -.7719 CR$ .999J CST -,7855

LSA 635.0 NSA 188.6 SSA 4.3

[L| 575.1 [k2 80.7 ALF 169,89

ARRIVAL 0ATE APR IB 1966

129.27 [CO .17779 |NC 3.0159 VJ 30.247
31.12 RCA 105.28 APO 152.25 v2 34.881

139.83 ?A¢ 43.75 ETC 21?,12 CLP-159.41

5.501 0PA 25.47 RAP 292.99 ECC 1.Z867

PO CST TIN INJ 2 LAT INJ 2 LO_G
885.6 31.9_ 6.06

4922.3 31.99 2a8.71

885.5 31.98 6.06

4922.3 31.99 248.71

$85.6 31.98 6.06

4922.3 31.99 248.71

CRSIT 0ETERNINATION ACCURACY
ST J328.0 $R 415.2 SS 506.0
CRT -.9579 CR$ .999A CST -.9763

LSA 1475,2 NSA 136.7 SSA ,8

ELI 1388,1 EL2 100.0 ALF 163.03

LAUNCH OAT[ OEC tJ 1965 FLIGHT T|N[ 130,00
ARRIVAL DATE APR ZO 1966

HEL|OC[NTR[C CONIC DISTANC[ 381,587
RL 147,30 LAL -.00 LOL 75.74 VL 27,800 GAL -6.19 ATL 82,45 HCA 181.94 SNA 118.95 [CC .17785

RP 108.66 LAP -.25 LOP 260.67 VP 37,593 GAP 4.83 ATP 97.53 TAL 211,14 TAP 33,08 RCA |06.02

RC 1|8.029 GL 42.25 GP -34.90 ?AL 121,25 FAP 129.00 ET$ 322.54 ?AE 124,54 [TE 211,11 7AC 59.38

PLANETOCENTRIC CONIC

C3 29,068 VHL 5,393 0LA 21.92 RAL 295.58 RA0 5558.2 ¥[L 12,_66 PTH 2.21 VHP 4,737 OPA -55.38

LNCH ATNTH LNCH TIM[ k-I TIME |NJ LAT INJ LONG INJ RT ASC INJ AZNTH _NJ TIM[ PO CST TIM

90.00 22 33 53 3058.62 -27.52 101.40 173.12 83.05 23 ZS Z 2468.6

90.00 17 I 22 4187.58 -,35 171.29 164.33 61.59 18 It 10 3587.6

100.00 O 14 40 2755.33 -29.43 7P.66 173.35 84.49 I 0 37 2155.3

100.00 1$ 7 12 3975.10 1.31 j_4.74 153,40 50.J3 19 13 27 337_.1

110.00 I 55 13 2441.80 -34,14 5[,13 173.71 88.11 2 35 54 18AI.8

110.00 18 43 9 3862.40 5.32 143.71 160.90 55.18 19 47 32 3251,4

IN{ 7.5394 Vi 30.247

APO 151.89 v2 34.870

[TC 127.30 CLP-140.|Z

RAP 313,79 ECC 1.4787

INJ 2 kAT INJ 2 LONG

-28.20 92.60

-4.14 "164.6_

-29.$8 69.88

-2.57 148.22

-34.02 45.89

.84 137.48

0[FFER[NT|AL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE J.8410 TRA-J.7516 7C3-1.8223 8AU .7245 SGT 342_.A SGR 583,1 SG3 318.1

ROE .3783 RRA -.0546 RC3 -,3874 FAU ,07883 RRT .8582 RRIr .9786 RTF .9517

rOE 2.2770 FRA -.9947 FC3-2,3452 BSP 10916 SGB 347|.? 223 .29_3 RI3 .955A

8DE 1.8795 BRA 1.7525 8C3 1.8530 rSP -1096 $G1 3459.9 SGZ 288.1 THA 8.47

LAUNCH OAT[ OEC 11 1965 FLIGHT TIN[ 132.00

H_LIOCENTRIC CON|C O_$TANC_ 387,690

RL 147.30 LAL -.O0 LOL 78.?4 VL 27.734 GAL -5,98 AZL 85.04 HCA J85,11 ,_qA

RP IO8.71 LAP -.44 LOP 253.Bd VP 37.390 GAP 5.09 AlP 94,94 TAL 209,85 TAP

RC 120.3$2 GL 31.83 GP o14.27 ?A_ 126.49 lAP J39.13 ETS 340.43 ZAE 133.87 ET[

PLAN[ TOCENTRIC CON|C
C3 20.483 VHL 4.526 0LA 11.81RAL 299.30 RA0 5557.8 VEL 11.911 PTH 2.12 VHP
LNCH ATMTH LNCH TIM[ L-I TIMC _NJ LAT INJ LC_IG _NJ RT AS( _NJ A?MTH INJ TIM[

90.00 0 29 57 Z_9_.53 -28.62 _7.09 154.95 100.02 I 13 12

90.00 15 30 11 4488.56 9.21 188.22 159.6_ 63.11 15 45 0

100.00 I 57 17 2313o94 -27,84 4_.I2 154.69 101.36 2 35 51

lO0.O0 15 45 32 4245.48 10.31 169.77 159.08 61.79 J7 56 17

110.'00 3 19 5 Z057.95 -31,06 25.8J 163.82 105.05 3 53 24

110,00 J7 40 13 A074,23 13.17 155,09 157.39 58.J7 18 48 7

OIFrERENTIAL CO_RECTION_ NI0-COUR$[ EX[CUTZON ACCURACY

TDE I.|938 TRA-|,4933 TC3-_,72_3 _AU .7477 SGT 3478.5 SGR _05.8 SG3 404,7

ROE ,i087 RRA .0157 RC3 -.1589 rAU .J0079 RRT .7551RRF .924? RT_ .94J4

F0E 1.8995 FRA -.8759 FC3-4.2598 BSP 10649 SGB 3484,6 R23 .32A6 RJ3 .94J9

BOE 1.1958 BRA 1.4934 8C3 2,7305 FSP -J334 SG| 3482.0 SG2 |35.5 THA _,57

ORBIT D[TERMINATION ACCUraCY

ST 2047.I SR 402.5"$$ I000._

CRT .9655 CRS -.9956 C$T -.9875

LSA 230?,8 NSA 166.A SSA ,4

ELI Z084,0 EL2 95.5 ALF i0.80

ARRIVAL OATE APR ZZ J966

128.83 ECC .17795 INC 4.9595 Vl 30.ZA7
34,95 RCA 105.74 APO 131.53 V2 34.860

/95.17 ?AC 45.53 ETC J41.35 CLP-J4J.Z9

4.171 OPA -35.96 RAP 308.72 [CC 1.3371

PO C$T TIN INJ 2 LAT INJ 2 _ONG
1995.6 -24,97 58.82

3888.6 3.33 181.A8

1713.9 -25.99 37,81

55A5.5 6.45 163.10

1458.O -28,68 J7.42

5474.2 8.87 148,63-

ORS|T O[T[RNINAT|ON ACCURAC_
ST J620.3 SR 137.9 $$ B?6.Z

CRT .9159 CR$ -.9824 CST -.9747

LSA J838.4 NSA 179.7 SSA J,9

ELI J525.2 EL2 55.2 ALF 4.A6

1755



JPL TM 33-99 EARTH--VENUS TRAJECTORIES qVOL. 2. 1965-661

LAUNC_ OATE 0EC ]I 1965 FLIGHT TIME 134.00 ARRIVAL _4TE APR 14 1966

HELIOCENTRIC CONIC

RL 147.3O LAL -.OO

Rp IO8,74 LAP -.63

RC 112.731 GL 29,00

PLANETOCENTR[C CONIC

C3 IB,64B VHL 4.318

LNCH 4_NTH LNCH TIME

90,0D O 57 16

90.OD 13 IT 2

100.OO 2 23 2]

I00,00 I6 33 48

110,00 3 41 39

110.OO 17 31 39

DISTANCE 393.678

LOL ?8.74 VL Z7.708 GAL -_.76 ATL 85.64 HCA 188.19 SMA 1Z8.31 ECC .17813

LOP Z67.01 VP 37.507 GAP 5,54 AZP 94.3| ?AL Z08.51 14p 36.81 RCA 105.46

GP -8.69 7AL 1Z6.70 ZAP 14Z.30 ETS 346.25 ZAE 134.64 ETE 190.45 7AC 44.50

DLA 9.33 RAL 3DI,ID FAD 6567,8 VEL 11.833 PTH 2.10 VNP 4,2D0 DPA -3D.24

L-I TIME INJ L4T INJ L(_IG |NJ RT ASC ZNJ ATMTH INJ TIME PO CST TIN

Z49J.Z4 -ZS.lP 59.79 16A.10 103.40 | 38 37 1891.2

4348.16 11.04 191.68 160.07 63.76 16 32 50 3918.5

ZZl4,t5 -Z6.30 39.10 163.79 104.75 3 0 15 1614.Z

43OO,78 1_.O? 17_.93 159.53 6Z.44 17 45 29 3700.8

1968.06 -19.29 19.11 162.78 108.47 4 14 47 1368.1

4119.64 14.79 157,61 157.96 58.81 |8 40 19 3519.6

DIFFERENTIAL CORRECTIONS

TOE 1.O627 TRA-1.4333 TC3-3.1228 BAU ,7788

ROE .0652 RRA .0325 RE3 -.039_ FAU .09976

rOE 1.6568 FRA -,7333 FC3-4.6313 BSP 11166

BDE 1.O647 BRA 1.4337 BC3 3.1231 FSP -1338

MID-COuRSE EXECUTION ACCURACY

SGT 3602.3 SGR 101.6 SO3 403.1

RRT .3490 RRF .5894 RTr .9386

SGB 3603.7 R23 ,1791 RJ3 .9387

SGI 3_0_,3 SGZ 96._ TMA ,57

INC 4.9549 VI 30._47

4PO |51,11Yt 94.851

ETC 146.98 CLP-143.11

RAP 308.15 ECC 1.3069

INJ 2 LAT INJ 2 LONG

-?3.Og 51.73

?.4? 184,86

-74,02 31.05

8.28 166.19

-ZG.49 11.35

10,55 131.08

ORBIT DETERMINATION ACCURIC v

ST 15_6.0 SR 87.3 SS 806.0

CRT .8573 ORS -.9_90 CST -,9677

LSA 1718.1MSA 185.3 SSA 3.4

ELl 1527,9 EL2 45.0 ALl Z.B2

LAUNCH DATE DEC 11 1963 FLIGHT TIM_ 156.OO ARRIVAL 0ATE APR 26 1966

HELIOCENTRIC CONIC

RL 117.30 LAL -.OO

RP IO8.76 LAP -.81

RC J25,O75 GL _7.80

PLANE TOCENTRIC CONIC

C3 17.677 VHL 4.Z04

LNCH 4?MTH LNCH TIME

90.D0 IIO 38

90.00 15 16 37

100.00 2 36 5

100.00 16 34 JO

110,00 3 53 43

liD.DO 17 33 Z

0ISTANCE 399.651

LOL 78.14 VL 27.661 GAL -5o33 AZL 85.92 HCA 191.46 SMA

LOP 27D,J7 VP 37.464 GAP 3,58 A?P 94.00 TAL 207.I7 ?AP

GP -6,16 ZAL 1_5,91 ZAP 144.54 ETS 349.02 7AE 134.39 ETE

127.99 ECC .17838 INC 4.0838 Vl 30.Z47

38.63 RCA J05.16 APO 150.82 v2 34.842

187.62 7AC 44.43 ETC 150.14 CkP-145.01

OLA 8.49 RAL 302.74 RAO 6567.7 VEL 11.792 PTH Z.09 VHP 4.283 DPA -Z?.48

L-I TIME |NJ LAT INJ LONG INJ RT ASC INJ AZMTH [NJ TIME PO CST TIN

24_1.83 -24.53 57.08 I64.53 104.6_ I 31 29 1851.6

4563.05 11.48 ]92.52 160.96 63.93 16 33 0 3963.1

2116.01 -E5.61 36.48 164.20 10_,96 3 12 21 1576.0

4313.9Z IZ,48 173,69 160,44 62.62 17 46 4 3713.9

1933.O7 -EB.flJ 16.98 161,15 I09,71 4 25 36 1333.1

4119,63 1_.I4 1_8,|8 156.91 38.98 18 41 51 3f119.6

DIFFERENTIAL CORRECTIONS

TOE 1.O250 TRA-1.3945 TC3-3.4115 BAU .8062

ROE .0557 RRA ,0360 RC3 .0369 FAU .O959D

FOE l.flAZ FRA -.6056 FC3-4.6967 95P 116Z5

80E l.OESfl BR4 1.3950 BC3 3.4117 FSP -1304

M|O-COuRSE EXECUTION ACCURACY

SGT 3724.5 $GR 95,8 SG3 391.7

RRT -,2J97 RRF -.OI7J RTF: .9366

SGB 372_.9 R23 -.1935 R13 -,9366

SGI 37E4.6 SGE 93,_ THA 179.68

RAP 309.60 ECC 1._909

INJ E LAT INJ 2 LONG

-22,_8 49.13

7.$8 18_.69

-2_.18 Z_.53

B,7I 166.92

-_3.36 9.05

I0.9Z 131.6Z

ORBIT DETERM|NATION ACCURACY

ST 1_13.5 SR 77,3 SS 770,4

CRT ,8315 CR5 -,9487 CST -.9637

LSA 1689.6 MSA 188.5 SSA 4.8

ELI 1514.9 EL_ 4Z.9 4LF _,44

LAUNCH DATE CEC 1J 1969 FLIGHT TIME 138,00 ARRIVAL _ATE 4pR ZB 1966

HELIOCENTRIC CONIC

RL 147.30 LAL -.DO

Rp 108.79 LAP -,99

RC 1_7.4|3 GL _7._0

PLANETOCENTRIC CONIC

C3 16.986 VHL 4,121

LNCH AFMTH LNCH TIME

90.00 I 18 44

90.00 I_ ZI 5Z

]00.00 Z 44 5

lO0.OO 16 39 IZ

JJO,OO 4 1 19

I10,00 17 38 18

OIFFERENTIAL CORRECTIONS

TOE 1.O193 TRA-I.3_O4 TC3-3.6669 BAU ,8330

ROE ,0363 RRA .0350 RC3 .0894 FAU .09159

FOE 1.4153 FRA -.4923 FC3-4._882 98P 12092

BOE 1.0E09 BRA 1.3608 BC3 3,668D FSP °1265

DISTANCE 405.609

LOL 78,74 VL Z7.613 GAL -5.29 AZL 86.01 MCA 194.63 SM4 127.67 ECC .ITB?l INC 3,9Z94 vl 3O.ZAT

LOP _73,34 VP 37,421 GAP 5.8Z AZP 93.80 TAL Z05.78 TAP 40.4I RCA 104.85 APO 150.49 V_ _4.834

GP -4,73 ZAL 124.72 ZAP 116.46 ET$ 350,6_ ZAE 133.92 ETE 185.92 14( =3.05 ET¢ 132.28 CLP-146.76

OL4 8.E9 RAL 304.38 RA0 6367.7 VEL 11,763 PTM E.06 VHP 4.380 0P4 -ZS.77 R4P 310,79 ECC 1.Z193

L-I TIME INJ LAT INJ LONG INJ RT AS( INJ AZMTH INJ TIME PO ¢$T TIN INJ Z L_T ]NJ Z LONG

Z438.94 -E4.Z3 56,01 165.42 105,DB 1 59 20 1835.9 -21,95 48.10

4560.33 11.39 19Z,37 I6E.OE 63.90 16 31 53 3960.3 7,79 183,34

8160.63 -g_.3Z 35.43 165.09 106.44 3 20 5 1560.6 -?Z.SZ E7.5Z

4310.85 12.39 173.51 161.51 62,56 J? 31 3 3710.9 8.61 166.13

19J_.43 -EB.17 15.98 164.03 110.22 4 33 17 13J8.5 -13.16 #.JJ

41_,81 13.00 157.96 1_0.00 59.92 18 47 4 3525.8 10.18 151.41

MI0-CO_R]E EXECUTION _CCURAC_ ORBIT oErERMINAIIO_ ACCURACY

SGT 3846,6 SGR |18._ SG3 376.Z ST 1531.3 SR 79.7 SS 150.I

RRT -,4311RRF -.3157 RTF .9349 CRT .8382 CR8 -.9543 C]T -.9613

]GB 3846.4 RE3 -.1203 R13 -.9349 LSA J696.4 MSk 190,7 SSA 6.2

SG| 3647,0 SG2 105.4 THA 179.20 ELI 1532.8 ELZ 43.4 ALr 2.30

LAUNCH DATE DEC lI 1963 FLIGHT TINI[ 140,00 ARRIVAL DATE APR 30 1966

127.35 ECC .|7913 INC 3.9286 Vl 30.247

42.16 RCA 104.54 APO 150,16 vZ 34.8Z6

194.79 ZAC 46.04 ETC 153,91 CLP-148.42

HELIC_ENTRIC CONIC DISTANCE 4|1.55_

RL 141.30 LAL -.OO LOL 76.14 VL Z7.566 GAL °5.0_ AZL 86.11 MCA 197.B0 $MA

Rp 108.81 LAP -|,17 LOP 176.5! VP 37.3?9 GAP 6.06 AZP 93.63 TAL 204,38 TAP

RC 1Z9.747 GL E6.90 GP -3.81 ZAL 1_3._ ZAP 149._1 IT] 3_1,7_ ZAE 133.41ETE

PLANETO_ENTRIC CONIC

C3 I6.4Zg VHL 4.053 DLA g.41RAL 306.05 RAO _?.7 V_L |1.73_ PTH 2.07 VHP 4.483 OPA -14.53 RAP 3|2.J8 £CC 1,_704

LNCH AZNTH LNCH TIME L-J TIME INJ LAT |NJ LONG INJ RT A$C INJ AZMTH INJ TZN[

90.00 J 24 16 1431.18 -_4.18 85.75 |66.59 J05,|9 _ 4 39

90.00 l_ Z9 29 434_,78 lJ,05 J9J,70 J63,_| 63.76 16 43 18

zO0.O0 E 49 5Z Z156.69 -Z_.Z4 35,15 168.ES I06,_7 3 Z5 48

lO0.O0 J6 46 45 4E99.51 l_,O_ 17Z,86 I_Z,?0 6_.43 17 56 2_

110.OO 4 7 14 19|4.04 -ZB,06 1_,68 J6S,Z0 110.37 4 39 JB

110.O0 J? 45 43 4114.91 14.6_ 157.35 J61.Z0 38,75 IB 54 J7

DIFFERENTIAL CORRECTION] NJO-COUR$_ EXECUTION ACCURACY

TOE I.O341 TRA-Io3199 TC3-_.8970 BAU ,8_64 SGT 3959.J ]GR J43.0 SG3 364.0

RO_ .0609 RRA .0315 RC3 ,J_94 FAU .08707 RRT o.51_ RR_ -.4170 RTF .933_

FOE 1.3448 FRA -.3844 rC3-4,5879 B]P 11447 _GB 3_61.6 R_3 -.07_4 RI3 -,933J

BOE ].O3_9 BRA J.3ZO3 BC3 3.8992 F]P -|_J6 SGI 3959.? SG_ I_E,7 THA 178,94

PO CST TIN INJ 2 LAT INJ ? LONG

1832._ -11.86 47.85

3948.8 ?.43 184,98

1556,7 -2_,73 _7.16

3699,_ 8.Z4 166.1_

13J4.0 -25.03 7.8_

3511.9 10.37 150.82

ORBIT DETERMINATION ACCURAC _

ST J570.3 SR 9?,2 SS 140,3

CRT .8611 CRS -.9665 CST -.9604

LSA J7_7.6 MSA lgJ.9 SS4 7,6

ELI 157Z.J EL_ 44.3 4L_ _.74

1757



JPL TM 33-99 EARTI_--VENUS TRAJECTORIES IVOL. 2, 1965-661

LAUNCH DATE 0[C JI 1965 FLIGHT T|M[ 142.00 ARRIVAL 0ATE NAY 2 1966

HELIOCENTR|C CONIC 0|STANCE 417.479

RL 147.30 LAL -,OD LOL 78,74 VL Z7.5J8 GAL -4.79 ATL 86.24 HCA ZDD.97 5N4 1Z7.03 ECC .17964 INC 3,7578 Vl 30.247

RP 108.84 LAP -J.)& LOP 279.67 VP 37.337 GAP 6.29 AlP 93.51 TAL ZOZ.gZ TAP 43.89 RC4 I04,Zl APO 149.84 VZ 34.819

RC I32,074 GL 26.74 GP -3,|7 _AL 121.7| ZAP 149.84 ETS )SZ.49 ZAE |32,92 ETE 183.98 7AC 47.25 ETC 135.21 CLP-149.99
PLANETOCENTRIC CONIC

C3 13.934 VHL 3.994 0LA B,72 RAL 307.78 RAD 6567.6 VEL 11.719 PTH Z.06 VHP 4.590 0PA -Z3.51 RAP 113.71 [CC 1.2626

LNCH A?NTH LNCH TIM[ L-I TIN( INJ LA7

90,00 I 28 52 2435,63 -24.25

9O.O0 15 )8 52 4511.94 ]O.54

IOO,O0 2 54 27 2t59.60 -25,30

lOO,OO I8 55 58 4283,2J 11.51

110.OO 4 12 22 19J5,78 -28.|1

JlO.O0 l? 54 33 4099.79 J4.08

DIFFERENTIAL C(_RECTIONS

TOE 1.0451 TRA-1.2910| TC3-4.|555 BAU .8870

ROE .0674 RRA .0286 RC3 .1820 FAU .08396

FOE J.26ZB FRA -.3121 FC3-4,5560 BSP 13154

BOE 1.O452 8RA |.2903 BC3 4,|588 rsP -]224

LAUNCH DATE DEC Jl 1985

HELIOCENTRIC CONIC

RL 147,_O LAL -,00

RP 108,88 LAP -I,5|

RC 13A.395 GL 26.68

PLAN{TO(ENTRIC CONIC

C3 15.533 VHL 3.941

LNCH A?NTH LNCM TIME

90.00 I 32 30

90.00 15 49 40

100.00 2 58 19

100.00 17 6 31

!10,OO 4 18 47

110,O0 18 4 33

OIrFERENTZAL CORRECTIONS

TOE I.|O60 TRA-I.Z080 TC3-4.2925 8AU .8922

ROE .0744 RRA .02105 RC3 .1895 FAU .07£_£

FOE J.Z?09 FRA -.1603 FC3-4.2897 BSP I2748

DOE 1.1085 eRA 1.2082 BC3 4,29_6 FSP -I060

IN] LONG |NJ RT A$C IN] AZNTM IN] TIME PO CST TIM IN] Z LAT |NJ 2 LONG

55.99 167.94 I05,09 Z 9 27 1835.6 -21.94 48.08

|90.7_ ]84,52 63.57 16 54 24 3931.9 6.90 IB3.9_

33.36 IE7.GJ 108.49 3 30 26 1359.6 -z2.eo 27.43

171.92 l£4,01 _2,22 I8 7 21 5683.2 7.71 165,20

J5.80 I88.57 Ji0.31 4 44 17 1315.8 -25.08 7.93

158.51 162.51 58.53 19 Z 53 3499.8 9.82 130,01

MZ0-COURSE EXECUTION ACCURACY _BIT 0ETERN_NATION ACCURACY

SGT 4094,3 SGR 166,1 $G3 353,4 ST 1801.3 SR 97,4 S$ 721,7

RRT -,5252 RJlN' -.4612 RTF ,9338 CRT .8829 CRS -.9763 CST -.9600

SGB 4097.7 RZ3 ".035| RJ3 -.9338 LSA 1748.8 NSA J89.6 SSA 9,]

5G1 4095.Z SG2 14|.3 THA 178.78 ELI 1603.6 EL2 45.7 ALF 3.08

FLIGHT TIME 144.00 ARRIVAL DATE NAY 4 1966

DISTANCE 4Z3.397

LOL 78.74 VL 27,468 GAL -4,53 AZL 88,30 HCA 204,13 SMA 126,70 ECC ,18023 INC 3.7047 VI 30°247

LOq° 282,83 VP 37,285 GAP 6,52 AZP 95,38 TAL Z0|,45 TAP 45,58 RCA 103,87 APO 149,34 vz 34,812

GP -2.71 IAL 119.97 ZAp 151.36 ET8 353.08 ?A[ 132.47 ETE 183.37 ?AC 48.62 ETC 138.36 CLP-151.48

OLA 9.17 RAL 309.59 RAO 8587.6 VEL IJ.701PTH E.O£ VHP 4.698 OPA -22.87 RAP 315.35 ECC 1.2336

L-I TIM( ZNJ LAT |NJ LONG ;NJ RT ASC INJ A?MTH INJ T_N[ PO CST TIN INJ 2 LAT INJ Z LONG

2444.20 -2A.40 56.57 189.47 JOA.84 2 I3 |4 ]844,2 -Z2.|2 48.64

45J|,28 9.91 I89._3 185.94 63.34 I7 4 51 3911.3 6.25 ]82,76

2167.39 -25.45 35.89 169.J5 I08.23 3 34 27 1567.4 -22.98 z7.9e

4283.33 I0.88 J70.79 185,43 6|,99 18 17 35 3863.3 7.05 164.O9

1921.87 -28,25 J8.28 188,|Z JJO,IO 4 48 49 132J.9 -25.25 8.33

4081.8l 13.43 J55.50 183.93 58.27 19 IE 35 3481.6 9.14 149.03

MIO-COURS_ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACr

5GT 4147.0 SGR J88.9 SG3 333.5 ST 1697.2 SR 108.6 SS 751.6

RRT -,4969 RRF -,4330 RTF ,9284 CRT ,9|47 CR5 -,9880 CST -.9606

SG8 4J51.2 RZ3 -.0324 RI3 -.9284 LSA ]849.0 NSA 195.9 5SA 9.8

8G1 4J48,J SGZ J62,1 THA I78,7_ ELI I700,J ELZ 43.8 4LF 3,35

LAUNCH OJTE 0[C 11 1965

HELIOCENTRIC. CONIC

RL 147,30 LAL -.OD

RP |08.87 LAP -1,88

RC J36,709 GL 28.88

PLANETOCENTRIC CC_IIC

C3 15.16Z VNL 3.894

LNCH AFHTH LNCH TIME

90.00 I 35 39

90.00 16 1 33

lO0.OO 3 I A8

lOO.O0 I7 IB 8

liD.DO 4 ZO 54

FLIGNT TIME 146.00 4RRIVAL OAT[ H4_ 6 1966

DIST4NCE 429.297

LOL 78,74 VL 27,421 GAL -4,2_ AZL 88,54 NC4 207,30 SNA 126,38 ECC ,I8094 INC 5,6634 Vl _0.247

LOP 288,00 VP 37,254 GAP 6-,75 ATP 93.28 TAL 199.95 T4P 47,25 RC_ 103.32 _PO 149,Z5 VZ 34.806

GP -2.55 7AL I18,12 TAP 152.81ETS 353.35 7AE 132.05 ETE 182.99 7_C 50.12 [TC 157.35 CLP-JSZ.gO

OLA 9,72 R4L 311.47 RAD 6587,6 VEL 11,885 PTH Z,06 VHP 4,809 0PA -ZI.B8 RAP 317,07 ECC 1,2495

L-_ TZN[ INJ LAT INJ LONG INJ RT ASC |NJ AZNTN [NJ TIRE PO CST TIN _NJ 2 LAT INJ Z LONG

Z458,54 -24.61 57.41 171.15 I04,4? 2 16 35 1856.5 -22.38 49.45

4488.07 9.20 J88.19 187,49 63.10 17 18 21 3888.1 5,52 181.45

Z17@.78 -25.86 36,67 |70,@4 105.88 ) 38 5 I57B,8 -23.Z4 28.71

4241,08 10.17 189.52 188,98 61,74 18 28 48 36AI.J 6.3J 162.86

J931.15 -28.46 18.85 189.83 109,78 4 53 5 1331.2 -25.50 8.93

llO.OO 18 15 28 4081.46 12,7I

0IFFERENT]AL CCRRECTION9

TOE 1.1329 TRA-I.1803 TC3-4,5272 8AU .9187

ROE .0821 RRA .OI37 RC3 .2134 FAU .073_|

FOE 1.2J49 rRA -,0911 FC3-d.2145 88P 13307

_0E 1,1359 DRA 1,1604 DC3 4.5_ F_P -J055

LAUNCH 0ATE 0EC 1I |965

HELIOCENTRXC CONIC

RL 147.30 LAL -.00 LOt. 78.74 VL 27.373 GAL

RP 108.89 LAP -1.84 LOP 289,18 VP 37,213 GAP

154.39 185.A7 58.00 19 23 IO 3461.5 8.39 ;47.95

MID-COURSE EXECUT|ON ACCURACY ORBIT OETERMINATION ACCURACv

SGT 4287,3 8GR 208.4 SG3 323.I ST 1749.3 SR 121.0 55 744.1

RRT -.4789 RRF -.4305 RTF .9266 CRT .9333 CRS -.9927 CST -,9614

SGB 4272,Z R23 -,0139 R13 -,9266 L$A I895.o NSA J93,J SS_ J].l

SG1 4288,4 SGZ I81,4 THA 178,88 ELI 1753,O EL2 43,4 ALF 3,70

FLIGHT TIME 148,O0 ARRIVAL OATE NAY 8 J966

OISTANCE 435.J83

-3.97 A?L 88,37 HCA 210.46 SNA 126.06 ECC .18|74 INC 3.6300 vJ 30.2_7

8,97 A?P 93,J3 TAL !98,44 TAP 48,90 RCA 103.15 APO 148,98 v_ 34._01
RC 139.015 GL 28.67

PLANETO(ENTRZC CONIC

C3 14.834 VML 3.852

LNCH A?NTH LNCH TIM_

90.00 1 38 28

90.00 J6 14 28

IO0.O0 3 4 57

100.00 J7 30 AO

110.OO A 24 51

110.00 I8 27 15

oIrr£RENrIAL C_RECTION8

TOE 1.1709 TRA-J,0989 TC3-4.7388 8AU .9410

ROE .0898 RRA .0084 RC3 .2341 rAU .070_4

rOE 1.17_5 FRA -.0|48 FC3-4,0994 BSP 13711

eOE 1,1744 8RA 1,0989 DC3 4,7448 FSP "J0_5

_P -2.08 ?kL 116,|A ZAP 154,18 ETS 393.93 ZAE 13|.69 ETE 182.90 ZAC 5J.72 ETC ]58.23 CLP-154.Z6

OLA 10.3A RAL 3J3.44 RAD 8_87.8 VEL JJ.871 PTH 2.05 VHP 4.922 0PA -21.J3 RAP 31_.86 ECC _.2441

L-I T_ME IN] LAT IN] LONG IN] RT ASC IN] ATNTH IN] T|NE PO CST TIN IN] 2 LAT IN] Z LONG

2472.10 -_4,87 58.48 172.99 J03,99 2 19 _D 1872,1 -22.70 50.48

4482.73 8.41 186.74 189.J8 62.86 J7 28 51 3862.7 4.71 |80.02

2J93.Z0 -25,93 37.88 |72.89 J05.42 3 41 30 1593.2 -23.56 29.66

4218.87 9,38 168.13 188.68 8J.49 18 40 57 3616.9 3,30 161,5J

1943.18 -28.74 17.68 J7J.70 J09.36 4 57 14 1343.2 -25.83 9.7J

4039,87 |J.9_ J53.19 187,14 57,7_ 19 34 35 3439,7 7.58 146.79

NIO-COURSE EXECUTION ACCURACY C_B/T 0[TCRNINATION ACCURACv

SGT 437_,7 SGR 224,6 5G3 311,9 5T 1815.1 SR 133.7 SS 74_.7

RRT -.4497 RRF -.4|45 RTF .9256 CRT .9502 CRS -.9952 CST -,96_6

SG8 4378.5 RZ3 ",0029 RJ3 -,9258 LSA 1957,2 H5A 190.B 5SA 1_.3

SGI 4373,9 SG2 200,6 THA 178,67 ELI 1819.5 EL2 41,6 _LF 4.0J

J758



JPL TM 33-99 EARTH--VENUS TRAJECTORIES cVOL 2, 1965-66

LAUNEM OAT[ 0[C Z| 196_ FL]GNT TIME 150.00 ARRIVAL DATE _A Y I0 1966

HELIOCENTRIC CONIC DISTANCE 411.057

RL 147.3O LAL -.OO LOL 78.74 VL 27.3Z4 GAL -3.68 *ZL 86,40 MC* 213.63 SNA IZ5.75 ECC .18Z67
RP 108.90 LkP -1.99 LOP ZgZ,]2 VP ]7.I7] GAP 7.ZD AZF 93.00 TAL 196.90 TAP 50.5Z RCA JOZ.?8

RC 141.312 GL Z6.69 GP -1.85 7AL 1J4.05 ZAP 155,49 ET$ 354.25 ZAE 131.36 ET[ 182.19 ?AC 55.40
PLANETOCENTRIC CONIC

C3 14.548 VHL 3,814 DLA 11.03 RAL 315.51 RA0 6567.6 VEL 1J.658 PTH 2.05 VHP 5.0)7 0PA -20.40 RAP 320,7J ECC 1.2594

LNCH AZNTH LNCH TIME L-| TIME INJ LAT INJ LONG INJ iT ASC _NJ AZMTH INJ TIME PO CST TIM INJ 2 "LAT INJ 2 LONG

90.00 I 41 5 2490.49 -25.I7 59.74 I74.99 103.43 2 22 35 J89D.5 -23._? 51,TD

90.00 16 28 20 4435.65 7.5T 185.20 171.00 62.63 17 42 15 5835.7 3.84 178.51

100.00 3 7 5? 2210.3I -26.23 38,84 174.69 104.87 3 44 48 1610.3 -23,93 50.79

IO0.00 J7 44 8 4191.07 8.54 166.70 170.47 6|.24 18 53 59 3591.| 4.64 160.0_
110.00 4 28 44 19_7.fl3 -29.06 18.68 173.73 108.85 5 I 22 1357.5 -26.21 10.65

liD.DO 18 39 5! 4016.62 II.08 151.93 168.95 57.45 19 46 47 3416.6 6.?1 145.57

OIFFERENTIAL CORRECTIONS NIO-COUR_. EXECUTION ACCURACY ORBIT 0ETERMIN4 TION 4CCUR4CV

TOE 1,2151 TRA-l,O287 TC3-4.9390 BAU .9618 SGT 4472.7 SGR 241.8 SG3 300.9 ST 1888.8 SR 146.6 $5 748.7
RDE .0915 RRA -.00|4 Re3 .252I FAU .08672 RRT -.4196 RRF -.3931 RTF .9245 CRT .9644 CR5 -.9955 CST -.964J

FOE 1.I436 FRA .0598 rC3-3.9703 BSP 14057 $GB 4479.Z R23 .0046 RI3 -.9245 LSA 2028.3 MSA 188.3 SSk 13.4

8OE 1.2190 8RA 1.O287 8C3 4.9454 FSP -99! SG! 4473.9 SG2 219.4 THA ITS.70 ELI 1894,1 EL2 38.7 4LK 4.28

|NC 3.6024 VI 30.247

APO J48,?_ v2 34.?97
Ere 159._3 CLP-155,55

LAUNCH OAT[ DEC _! 1965 FLIGHT TIl_ |52.00 ARRIVAL DATE M4Y 12 1966

HELIOCENTRIC CONIC

RL 147.30 LAL -.DO
RP 108.92 LAP -2.I4

RC J43.598 GL 26.71

PLANETOCENTRIC CONIC

C3 14.303 VHL 3.782

LNC_ AZMTH LNCH TINIE

90.00 I 43 33
90.00 16 43 6

lO0.O0 3 JO 52

I00.00 17 58 28

110.O0 4 32 31

IJO.O0 18 53 12

DISTANCE 446.9J6

LOt. 78.74 VL 27.276 GAL -3,38 AZL 86.42 HCA 216.79 SMA J25.43 ECC .18371 INC 3.5791 VI 30.247

LOP 295.48 VP 37.|34 GAP 7.42 AZP 92.87 TAL 195.33 TAP 52.13 RCA 102,39 APO 148.48 V2 3a,793

GP -J.67 ZAL lIJ.B$ ZAP Jf16.74 ET$ 354.53 ZAE J3J.O7 ETE I8J.92 ?AC 55.J6 ETC J59.77 eLF-J56.?9

0LA 11.77 RAL 317,67 FAD 656?.6 VEL 11.649 PTH 2.04 VHP 5.154 0PA -J9.68
L-Z TIHE INJ LAT ZNJ LONG INJ RT ASC INJ AZMTH INJ TIM£ PO CST TI_

2511.47 -25.49 61.19 177.13 102.77 2 25 25 1911.5

4407.I7 6.68 183.59 172.97 62.42 17 56 33 3807.2

ZZZg.g6 -26.57 40,19 176.88 I04.23 3 48 2 1629.9

4194.01 7.65 185.18 172.44 61.02 19 7 52 3564.0

I974.04 -29.42 19.B3 175.92 J08.25 5 5 3J 1374.0

3992.59 10,20 I50.63 170.90 57.20 19 59 45 3392.6

DIFFERENTIAL CORRECTIONS NIO-COURSE EXECUTION ACCURACY

TOE 1.2845 TRA -.9497 TC3-5.1663 BAU .9816 8GT 4587.8 SGR 258.0 $63 290.4

ROE .10_Z RRA -,0096 RC3 .2675 FAU .06330 RRT -.388I RRF ".3687 RTF .9234

FOE 1.1163 FRA .1313 FC3-3.8314 85P |4375 568 4575.I RZ3 .0102 RJ3 -.9234
8DE 1.26i9 ERA .9491 8C3 5,I3_3 FSP -957 5GJ 4568.9 $GZ 237.7 THA J78,74

RAP 322.62 ECC 1,255a

INJ Z LAT INJ _ LONG

-23.48 33.10
2.93 176.91

-24.35 32.10
3.73 158.59

-26.64 11.74

5.80 144.30

ORB|T 0ETERMINATION ACCURACY

ST 1969.2 SR 159.6 SS 754.5

_RT .9757 CRS -,9940 CST -,9659
LSA 2106.7 MS_ I85.1 SSA 1d.4

ELI J975,4 EL2 34.8 4LF 4.52

LJUNCN 04TE DEC 11 J963 FLIGHT TIME J54.00 ARRIVAL DATE NAY 14 1966

HELIOCENTRIC CONIC DISTANCE 452.763

RL 147,30 L4L -.00 LOL 78.74 VL 27.227 GAL -3.07 ATL 86.44 He4 219.Q5 SMA 1_5,12 ECC .J8487

RP 108.93 LAP -2,28 LOP 298.64 VP 37,096 GAP 7.65 ATP 92.?3 TAL 193,?5 TAP 53.71 RCA 101.99

RC J45.874 GL 26.71 GP -1.52 ZaL 109,56 ZAP 157.94 ETS 334.77 ZaE 130.82 ETE 181.70 ZAC 56.98

PL4NETOCENTRIC CONIC
C3 14.1OZ VHL 3.755 DLA JZ.56 RAL 319.93 RAD 6567.6 VEL 11.640 PTH Z.04 VHP 5.2?3 0PA -J8.95

LNCH AZNTN LNCH TI_ L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIN

90.00 J 45 56 2534.87 -25.83 62.82 179.47 102.02 2 28 II 1934.9
90.00 16 58 45 4377.52 5.74 181.91 175.09 62.22 18 II 43 3777.5

JO0.O0 3 13 44 2251.69 -26.92 41.72 179.19 103.30 3 51 16 1651,7

1OO.O0 I8 13 38 4135.93 6.¥2 163.62 174.55 60.80 19 22 34 3535.9

110.OO 4 36 33 1992.56 -29.80 21.13 178.29 107.57 5 9 45 1392.6

JJO.OO 19 7 J9 3967.82 9.28 J49,_ J7_.99 56,95 20 J3 26 3367.8

DIFFERENTIAL CORRECTIONS MI0-COUR$E EXECUTION ACCURACY

TOE 1.3197 TRA -.8605 TC3-5.296I BAU .9999 SGT 4856.7 SGR 273.3 SG3 280.3

RDE .J128 RRA -.0|80 RC3 .2801 FAU .05Qg2 RRT ".3f55 RRF -,3414 RTF .92_0

FOE 1.O945 FRA .2021 FC3-3.6786 8SP 14645 SG8 4664.7 R23 .0135 R13 -.9220
BOE 1,3245 8RA ,8601 Be3 5.3035 FSP -920 8G1 4657.7 $GZ _55.4 THA 178.80

INC 3.5590 Vl 30.247

APO 148.25 v2 34.790

ETC 160.44 CLP-157,99

RAP 324.56 ECC 1.2321

INJ 2 LAT _NJ 2 LONG

-23.92 54.68

1.98 175.25

-24.80 33.56

2.78 157.05

-27.11 12.98

4.86 143.00

ORBIT DETERMINATION ACCURACY

ST 2057.0 SR 172.5 $5 763.0

CRT .9845 CRS -.9907 CST -.9678

LSA 2193.1NSA 181.8 SSA 15,4
ELI 2064,0 EL2 30.2 ALF 4.72

LAUNCH 0ATE DEC 11 1965 FLIGHT TIN( 156.00 ARRIVAL DATE NAY 16 1966

HELIOCENTRIC CONIC

RL 147.30 LAL ".OO

RP 108.93 LAP -2.42
RC 148.I38 GL 26.68

PLANETOCENTRIC CONIC

C3 13.947 VHL 3.735

LNCH AZNTH LNCH TIME

gO.DO I A8 16

90.00 J7 J_ 15

IOO.O0 3 16 36
IOO.OO 18 29 36

1IO.OO 4 40 _4

liD.D0 I9 22 7

OISTANCE 458.595

LOL 78.74 VL 27.179 GAL -2.74 AZL 86.46 HCA 223.|1 SNA IE4.81 ECC .19618

LOP 30I.BO VP 37.058 GAP 7.88 AZP 92._9 TAL J92.J5 TAP 55.27 RCA |01.58

GP -I.39 ZAL 107.15 ZAP I59.09 ETS 354.98 ZAE 130.60 ETE 181,_2 ZAC 58.86

0LA 13.38 RAL 322.29 RAO 6587.5 VEL 11,633 PTH 2.04 VHP _.395 DPA -18.22

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ _ZMTH INJ TIME PO CST TIM
2560.57 -26.18 64.62 181.96 101.18 2 30 56 1960,6

4346.96 4,77 JBO,J9 J77,3B 82,D5 J# 27 42 37A7.0

2275.68 -27.29 43.40 I81.70 102.19 3 54 31 J675.7

4107.08 5.76 162.0J I7_.83 60.62 19 3_ 3 3507.I

_012.96 -_D.Zl 82._8 I80.88 108.81 _ I4 ? I413.0

3942.57 8.34 147.95 I75.Z_ 56.73 20 Z7 50 3342.6
MIO-COURSE EXECUTION ACCURACY

SG7 4746.7 SGR E87.9 SG3 270.9

RRT -.324I RRF -.31_O RTF .9214

$GB 4755.5 RZ3 .0174 RI3 -.9215
5G| 4?47.7 SG2 272.3 THA J78.87

OIFF£R[NTIAL CORRECTIONS

rOE I.$7_8 TRA -.76_8 TC3-_.4578 gAU l.Olgl

ROE .120_ RRA o.OZ_ RC3 .2901FAU .0_$88

FDE 1.0TIO FRA .265_ FC3-3.5304 85P 14_64

B0E 1.3810 8RA .7663 BC3 5.4655 FSP -893

INC 3.5413 VI 30.247

APO 148.05 V2 34.757

ETC 161.06 CLP-159.t3

RAP 326.55 ECC 1.2295
INJ 2 LAT INJ 2 LONG

-24.38 56.42

• 99 J73,55

-25.2T 35.19

1.80 155.46

-27.6_ 14.3_
5.90 141.67

ORBIT 0ETERMINATION ACCUR4C_

ST 214_.0 SR 185.4 55 769.1
CRT .9905 ORS -.9862 CST -.9699

LSA 22?9.3 MSA 177.5 $$A 16.3

ELI 2152.9 EL2 25.3 ALF 4,99
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL 2 1965-66

LJUNCH _AT[ _[C |1 1965 FLIGNT TINE 158.00 ARR|VAL CATE _AY 18 J966

H[LrOC(NTR|C CONIC

_L 147.30 CAL -.0O

RP J08.94 LAP "?.55

RC 150.390 GL ?6.6?

PLANETOC[NTR|( CON ZC

C3 J3.942 VHL 3.720

LNCH 4?NTH LNCH T_NE

90.00 1 50 3_

90.00 J7 37 34

ZOO.D0 3 19 30

I00.00 ]9 46 ?0

;]0.00 4 44 4?

IJO.O0 19 37 37

cTrrERENTZAL CORRECTIONS

rOE J.4365 TRA -.6619 TC3-5.5982 BAU 1.0374

RC£ .1287 RRA -.0351 RC3 ,Z973 FAU .05391

rC£ J.050fl FRA .3768 FC3-3.3717 BSP 15665

B0E 1.4427 BRA .6678 Be3 5.6061FSP -865

0ISTANC[ 464.1|4

LOL 78,74 VL 27.13! GAL -2.41 ATL 96.47 HCA 226.Z9 SMA

LOP 504.97 VP 57.02? GAP 8.J0 ATP 92,44 TAL 190.5= TAP

GP -l.29 7AL 104.6_ TAP 160._0 ET$ 355.17 ZAE 130,42 ETE

IZ=._I £CC .18162 INC 3.5256 ¥I }O.?4T

36.82 RCA 101.15 APO I=?.87 V? 3=.7|I

181.36 7AC 60.79 ETC 161.64 CLP-IOD.R4

CL4 J4.23 Rkc 324.7_ RA0 6567.5 VEL 11.619 PTN 2.04 VMP 3.521 D@A -17.47 RAP 328.56 ECC l.Et?B

t-I TIME INJ LAT JNJ LONG IMJ RT ASC INJ ATMTM [NJ TIME PO CST TIM INJ Z LAT INJ Z LONG

_588.=9 -76.54 66.59 194.63 100.26 Z 33 43 1989.5 -2=.#S 51.33

4315.71 3.77 179.44 179.B4 61.9| 18 44 30 3715,7 -,OZ I/I,IJ

230|.73 -27.67 45.25 184.38 101.79 3 87 Sl 1701.7 -28.76 $l.t?

_077.69 4.TB J60.39 179,7B 80.46 19 54 I8 3477.T .#I 155.l|

Z03_.13 -30.6= 24.16 I_3.34 J05.95 5 JB 37 1435.1 *29.15 I5.#5

39J7.06 7.38 146.59 J77.67 _6,53 20 42 54 3311,1 2.93 14D.$4

MIO-C(_JRSE EXECUTION ACCURACY O_BIT OETERNINATION ACCURACY

SGT 4832.4 SGR 3OI.7 SG3 26] .B ST Z238.1 SR I�B.Z $S /71,1

RRT -.2924 RRF -.2894 RTF .9209 CRT .9944 CR$ -.990$ CST -.971#

SGB 4841.8 RE3 .OZOI RI3 -.9209 LSA Z370.7 MS= 113.1 IS= I7,Z

SGJ 4833.Z SGZ 288.A THA 178.95 ELl 2246,8 EL2 20.9 ALF S.O$

LAUNCH _AT_" 0EC JI 1965 FLIGHT Till[ 160.OO ARRZVAL DATE NAY ZO 1966

HELZO(ENTRIC C_IC

RL 147.30 LAL -.00 78.74 VL

RP J08.94 LAP -?.6T

RC 152.629 GL 26.$2

PLANE TO(ENTRIC CO_IC

C3 13.789 VHL 3.71_

LN_H ATMTH LNCN TIME L-I TIME

90.00 I _2 55 7618.SZ

90.00 |7 _0 40 4284.0J

100.00 3 ZZ 87 Z329.75

100,00 19 3 48 4048.0_

110.00 = 48 59 Z0_8.99

J10.00 19 53 46 5891.84

DIFFERENTIAL CCI_RECT_ONS

TOE 1.4998 TRA -.3501 TC3-3,7J76 BAU 1.0555

R0E .1360 RRA -.0435 RE3 .301_ rAu .05IJ2

roe I.o_0_ FRA .3841 FC5-3.Z09Z BIP 1_573

BOE I._O60 BRA .3§18 BE3 5,7756 FSP -840

0IITANCE 470.ZJB

LOt. Z7.084 GAL -Z.06 AZL 86.49 HCA 729.4d SMA I2=.2I EC( .18922 INC 3._115 VI _0.247

LOP 308.15 VP 36.986 GAP 8.34 AZP 92.29 TAL J88.91 TAP 38.35 RCA 100,71 APO 1=7.71 VZ 34.19S

GP -I,19 7AL IO2,D6 ZAP 161.27 ET$ ]_5.34 ZAE 130.26 EYE 181.23 _AC 6_.76 ETC 162.17 CLP-ICI.31

DLA 15.10 RAL 327.3i RAO 6_?._ V[L 11.626 PTH 2.04 VHP 5.649 0PA -16.70 RAP 330.80 [CO 1.Z269

INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIN[ PO CST TIN INJ Z LAT INJ Z LONG

-76.88 68.72 187.47 99.2= Z 36 33 2018._ -23.33 60.=0

Z.75 176,67 J8Z.47 61.8J I9 2 4 3684.0 -1.O4 170.04

°28.04 A7.25 J87.24 100.80 4 I 17 1779.7 -26.27 38.90

3.78 I_B.7_ 181.90 60,]3 Z0 1J 16 3449.0 ".ZO I_Z.ZZ

-31.07 25.89 I86,44 105.02 5 Z3 18 1459.O -ZB.70 17,49

6.&2 I4_.64 J80.26 _6.3_ 20 88 37 _291.S 1.96 139.00

MID-COURSE EXECUTZON ACCURACY O_BIT OETERNZNATZON ACCURACY

scr 49|5.3 8GR 31=.7 $G3 733.7 ST 2337.8 IR ?li.O SS 782.0

RRT -.8612 RRF -.7632 RTF .9207 CRT .9962 CRS -.9742 CST -.9740

SG8 492_._ R23 .0226 R|_ -.9208 LSA 2463.4 MS= 168.5 SSA JB.O

SGI 4916.0 SG2 303.8 TMA 179.04 ELI 7342.0 EL2 18.= ALF 5.]5

LAUNCH 0ATE DEC IJ ]965 FLIGHT TIME 162.00 ARRIVAL 0ATE N=V 22 1966

NELIOCENTRIC CON|C

RL 147.30 LAL -,O0

RP 108.94 LAP -2.T8

RC J_4.8_5 GL 26.38

PLANE TOCENTR[C CONIC

C3 13.79_ VML 3.714

LNCN A_NTN LNCH TIME

90.00 I 55 J?

90.00 J8 9 3;

100.00 3 2_ 30

100.00 19 21 58

110.00 4 53 78

110.00 20 IO 30

OIFFERENTIAL CORRECTIONS

TOE 1.5105 TRA -.4258 TC3-5.8015 8AU 1.0714

ROE .1441 RRA -.0_19 RE3 ._0_? _SU .048_7

FOE 1,O1_9 FRA ,4426 rC3-3.0296 8$P 1_788

BOE 1.5T?1 BRA .=290 Be3 5.8094 rIP -809

DISTANCE =76.008

LOL 78.74 VL 27.036 Gkl -1,71 ATL 86.50 HCA 232.60 SMA J23.91 ECC .19099 [NC3.AgST Vl 30.247

LOP 311.28 vP 38,951 GAP 8.57 ATP 82,13 TAL 187.26 TAP _8.88 RCA 100,25 APO |47.38 VZ 34.784

GP -I,11 _AL 99.38 TAP 16Z.31 ETS 355.49 7AE 130,13 ETE 181.1! 7AC 64.78 £TC 162.67 CLP-|6Z,_4

Ok= 15.98 RAL 329.97 RA8 6867._ VE_ |1.62? PTH 2.04 VNP 5,78| DPA -15.92 RAP 332.66 ECC 1.7270

L-I T|NE _NJ LAT INJ LONG _NJ RT A$C INJ AZMTH [NJ TIME PO CIT TIN INJ 2 LAT ZNJ ? LONG

2650.59 -27,21 71.0I 190.48 88.14 2 39 28 2050.6 -2fl.81 62.6Z

4252,J1 1.72 17A.89 1_,_8 61.73 19 20 23 3632,1 -2.07 168.76

23_8.$2 -28.41 49.39 I_.Z7 99.73 = 4 50 1759.6 -76.77 40.97

4018.32 2.78 187,11 1_4.69 60.28 20 _8 _7 3418.3 -1.21 150.59

2084.42 -31,_J _7.74 I_9,_ 10=.00 5 Z8 12 1484.4 -79.76 _9.26

3886.28 _.47 |43,81 I_3,02 36.20 21 14 37 3266.3 .99 137.69

M_O-COUR_ EXECUTION ACCURACY C_BIT DETERMINATION ACCURACY

SGT 4990.9 SGR 327.0 $G3 24=.8 ST 2434,9 SR ?23.8 $S 790.7

RRT -,228_ RRF -.234| RTF .9202 CRT .9962 CR5 -.967D CST -.9760

5GB SOOJ.£ R23 .OZ3Z R13 -.9202 LSA Z564.5 MS= 164.4 5SA IB.7

SGJ 499I._ SGZ 3J8.3 THA J79.14 ELl 2445.1 EL? 19.5 ALF 5.2_

LAUNCH DATE DEC IJ 1965 fLIGHT TIME 16=.00 ARRIVAL DATE MAY 24 1966

HELIOCENTRIC CONIC OISTANCE 481.783

RL IAT.5O LAL -.OO LOL 78.74 ¥L 26.989 GAL -1.34 ATL _8.5l NCA 235.78 8NA

RP IO8.94 LAP -_.88 LOP 314.45 VP 3_.917 GAP 8.81 AlP 91,86 TAL I85.80 TAP

RC /57.067 GL 28.J5 GP -I,04 7AL 98.82 ZAP 163.31 ET8 3_5.83 ZAE 130.02 [TE

PLAN[TO_ENTRIC CONIC

C3 J3.863 VHL 3.723 OLA |_.87 RAL _3_.7_ RAO _67,_ VEL ll._lO PTH 2.04 VHP

LNCH ATMTH LNCH TIN? L-I TIME |NJ LAT INJ LONG _NJ RT A$C |NJ AZMTH

90.00 I _7 44 2684._ -27.f2 ?_,d_ 193.88 96.98

_.00 |8 29 3 A_L_O._ .70 173.1J 188,27 6|.89

100.00 3 28 41 2391.22 -28.7_ 51,68 193.A9 98.57

JO0.O0 J9 =0 46 3988.89 J.78 I_5.50 I97.67 80.16

110.00 4 _8 9 1111.30 -31.9_ 29.7_ 192.79 JOZ.90

JI0.00 20 27 47 384J'_8 4.5_ J4_.6| 18_.9_ 56,09

OIrrERENT_AL C(_RECTION5 M|OoCOURSE [XECUTI(_4 ACCURAC_

IGT 5088.0 SGR 338.5 SG3 236.6

RRT -.1979 RRF -.2068 RTr .9203

IGB _076.3 R23 .02=3 R13 -.9203

$¢| 306_4 SG2 331.8 THA 179.74

TOE J.8A08 TRA -.29_ TC3-5.8617 BAU 1.0878

ROE .J526 RRA -.0600 Re3 .3009 rAU .O=_CA

FOE ,9984 FRA .49_4 FC3-2.8_02 BSP 160_8

BO£ 1.6d79 8R& .3012 Be3 5.8694 rip -784

J23.62 ECC .19293 INC 3.4969 vJ 30,?_7

61,36 RCA 99.77 APO 1=T,46 v? 34,785

181.O_ ZAC 66.83 ETC 163.t4 CLP-J63.34

5-9|8 DPA -15.11 RAP 354.74 ECC J.Z=_Z

INJ TIME PO CST TIM INJ Z LAT INJ 2 LONG

2 42 28 208=.6 -?6.27 65,00

19 39 23 3620.3 -3.09 J66._

4 8 32 |79J.? -Z7.26 4].19

_0 47 15 3388,9 -2.?0 J48.9_

5 33 20 15JJ.3 -29.83 2J.J_

2J 31 49 324J.6 .05 ]36._0

C_BIT _ETERNINATION kCCUR_C_

ST 2532,3 5R ?36.6 85 795.6

CRT .99=6 CRS -.9595 CST -.9779

LS= 2660.0 NSA 160.2 SS_ 19._

EL| 2545.? EL? 24.5 ALF 5._1
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JPL TM 33-99 E_ARTH--VENUS TRAJECTORIES (VOL 2. 1965-66,

LAvNCH _IT[ SEC II J_

ME_IOCENT_I( C_IC

RL 147.30 LAL -.00

RP ID@.91 LIP -Z.98

Pk4NETOCENTRIC CC_N[C

C} 14,09! VHL 3.742

LNC_ ATMTH LNCH TIN|

90.00 Z 0 16

90.00 18 49 11

100.00 3 32 I

lOO.O0 ZO 0 7

110.00 3 3 3

;lO.O0 ?0 45 33

FLIGMT TINE 166.00 ARRIVAL CITE .j, 16 196E

OI57ANCE 187.5Jt

LOL 78.74 VL Z6.94Z GAL -.95 AlL 46.5Z HC4 23B.9Z 5M4 1Z3.33 ECC .19505 INC },iT60 Vl 30.Z47

LOP 517.6Z VP 36,883 CAP 9.06 47P" §1.80 TAL 18},93 TAP 62.85 RC4 99.27 4PO 147.38 v2 34.786

GP -.98 7Ak 93.80 TAP 164.29 [75 3_5.7d ?_E J29.94 ETE 180.94 74C 6_9_ ETC J63.57 CLP-J64.32

CL4 17,76 R4L 335.57 RAC 6567,6 VEL'||.636 PTH 2.04 VHP 6.059 CPA -14.Z9 RAP 336.84 ECC l.Z3Oa

L-I TIME IN| LAT [NJ LONG JNJ RT A$C IN| 4?NTH IN| TIME PO C3T TAN _NJ Z L&T _NJ Z LONG

ZT20.ZB "27.79 76,03 197.04 95.69 Z 45 36 2120.3 -26.71 67,33

4180,94 -.32 171.36 191.44 61,60 19 59 0 3588.9 -a.10 164.73

Z424.39 °29.06 54.10 I96.89 97,33 4 IZ 2£ 10Z4.4 -27.T4 45.54

3960.06 .BO 153.92 190,81 60.12 21 6 7 5360.1 -3.18 I47.39

Z139.47 -32.34 31.8Z 196.24 I01.71 5 38 45 153_.5 -30.39 13.15

3817.74 3.63 14J.36 I99.05 55.99 ZJ 49 I0 3217:_7 -.86 155,15

CIrFERENT/4L CC_'RECTIONS

roe 1.r140 TRA -.1558 TC3-5.8916 BAU J.I04Z

RCE .1615 RRA -.0677 RE3 .2959 FAU .04318

FCE .gBJB FRA .3454 FC3-Z.6703 BSP 16313

BEE 1.7116 BRA .1699 BC3 5.0990 FSP -76I

LAUNCH C4TE 0EC 11 1965

HELIOCENTRIC CONIC

NIO-COURSE EXECUTION ACCuRAC¢ ORBIT _£ T£RN|NA TION aCCURaC_

SGT 5157.1 IGR 349.3 SG3 229.0 ST 262B.g SR Eag.5 SS 799.6

RRT -.1671 RRF -.1796 RTF .9Z09 CRT .991_ CRS -.9519 csr -.9797

5G0 5149.0 RZ3 .0153 RI3 -.9109 LSA ?754.6 NSA 156.4 SS4 19.9

SGI 3!37.5 $GZ 344.4 THA 179.35 ELI 26_0,6 ELI 31.B 4cr 5.38

FLIGHT TIN( J68.00 ARRIVAL C4TE MAY ?8 1966

O|STANC_ 493.Z93

RL 147.30 LAL -.O0 LOI. 79,74 VL 16.896 GAL -,53 AZL 86,53 HCA ZaZ.OB SMA 123.04 ECC .19738 INC 3,4657 Vl 30.247

RP 108.93 LAP -5.06 LOP 310,78 VP 36.831 GAP 9.31 ATP 91.62 TAL J82.Z5 TAP 64.33 RCA 9B.75 APO 147.32 v2 34.788

RC 161.449 GL 13.35 GP -.93 7Ak 90.9| 7AP J65.Z4 ET$ 355,84 7AE 129.87 ETE IBO.B7 7AC 71.04 ETC 16_.97 CLP-165.Z6

PLAN£TO(ENTRIC ((_NfC

C3 14.2J4 VHL 5.770 OLA 18.63 RAL 338.49 RA0 6567.6 VEL 11.645 PTH 2.04 VHP 6.205 DPA -I3.44 RAP 338.95 ECC 1.7339

LNCH AZMTH LNCH TIME L-I TIME IN| LAT IN| LONG |NJ RT ASC IN| AZMTN _NJ TIME PO CST TAN [NJ 2 LAT _NJ Z LONG

90.00 ? 2 56 _757.60 -28.01 78.74 _00.58 94.35 Z 48 53 1157.6 -77.11 7_.18

90.00 19 9 51 4J58.Z8 -].31 169,65 194.78 61.71 20 19 l0 3558.3 -S.0B 163.00

100.00 3 33 3Z _4_B.97 -29,33 56,63 Z00.44 96,03 4 16 31 18_9.0 -ZB.19 4B.01

J00,00 ?D J9 37 3931,14 -,15 152._8 194.]4 _O.|J 21 25 _9 33_.1 -4.1_ 145.83

110,00 5 B J7 ZJ68.79 -32.73 34.02 199.06 100.47 5 44 Z6 JSb'_.B -30.94 25.26

110.00 ZJ 3 41 3793.08 8.76 140.18 19_.3_ 55.9_ Z2 6 5_ 319_.1 -I.73 133.97

DIFFERENTIAL CORRECTIONS NJ0-COURS£ [XECUT/ON ACCUR_C_ ORBIT OETERNINATION _CCURAC¢

TOE 1.7_99 TRA -.0043 TC3-S.8_28 BAU 1.JJ93 $GT _E03.4 $GR 359.4 5G3 ZZl.3 ST 1723.3 SR Z62.5 SS B0_.Z

ROE -1710 RRA ".0730 RC3 ._880 rAu .04077 RRT ".1366 RRF -.1522 RTF .9_lE CRY .9879 CRS -.9438 CST -.9812

FOE .9657 FRa .5966 FC3-Z.aBE9 BSP 16378 SGO 5_]5.B R23 -0260 RJ3 -.9212 LSA Z846.9 MSA 153.6 SS4 20.3

BOE 1.7980 BRA .0751 BE3 3,8_99 FSP -740 5GJ 5_03.7 $62 _56.0 THA 179.46 ELl 1735.6 ELI 40.5 akr 3.44

LAUNCH C_TE DEC 11 1965 FLIGHT TIME 170.00 _RR[V4L 0ATE NAY 30 1966

HELIOCENTRIC CONIC

RL 147.30 LJL -.00 LOL 78.74 VL

_P 108.9Z LAP -3,|4 LOP 323.95 vP

RE 163,619 GL 25.14 GP ".88 7AL

PLANETOCENTRIC CONIC

C3 14.5II VNL 3,809

LNCH AZNTH LNCH TIME

90.00 2 5 4§

90.00 19 30 57

100.00 3 59 16

I00.00 _0 40 7

110.00 5 13 47

110.00 Zl Z_ 6

DIFFERENTIAL CORRECTIONS

TOE 1.0682 TRA ,15Z8 TC3-5.8371 BAU 1.1337

ROE .1812 RRA -.0817 RC3 .2771 FAU .03844

FDE .9496 rRa .6376 FC3-_,_933 BSP 16B57

BOE 1.8769 BRA .1733 BC3 5.8438 rsP -724

DISTANCE 499.007

26.649 GAL -.14 AZL 86.54 MCA 245.25 SNA 122.76 ECC .1999Z INC 3.4561 Vl 50.247

36._20 GAP 9.57 4ZP 91.45 TAL |80.56 T_P 65.80 RCA 9_o_| 4PO 147,30 v2 34.791

97.98 taP 166.16 ETS 355.9_ 7A£ 129,02 ET[ IB0.@I ?AC 73,lB ETC 164.54 CLP-166,19

DkA 19.47 RAL 34|,49 RkD 6567,6 VEL 11.6_7 PTH _,05 YNP 6,357 DPA -11.38 RAP 341.06 ECC 1,_399

k-; TIME IN| LAT |NJ LONG |NJ RT ASC IN| AZMTH IN| T|NE PO C$T TIM IN| 2 L4T IN| _ LONG

2796.32 -2B.18 81.56 204.Z7 9Z.94 Z 52 Zl Z196.3 -27,47 72.96

41_8.71 -2._6 |60.00 190,30 61.?7 20 39 46 3318.7 -6.01 161.34

1494.75 -Z9.56 59.Z7 _04.16 94.66 4 ZO 51 1894.7 -20.60 50.59

390t.3l -1.05 I_0.gE 197.61 60.12 21 45 13 330_,5 -5.02 144.38

ll99.06 -33.0B 36.31 Z03.66 99.16 5 50 26 1599.1 -31.46 27.46

3773.96 1.96 139.07 195.7_ 5_.87 Z2 25 0 3174,0 -2,54 132.87

NZO-COURSE EXECUTiON ACCURACY ORBIT OET_RNINATION ACCURACv

SGT _2_6.1 SGR 36e.7 $G3 213.9 sr 2B14.0 SR 175.4 SS e0Z.T

RRT -.lOS6 RRF -.IZ3J RTF .9230 CRT .9834 CRS -.9367 CST -.9930

SGB 5279,0 R23 ,0253 RJ3 -.9230 LS_ 2935.3 NS_ I50.J SSA ZO.6

SOl 5266,3 SG_ 366.6 THA 179.57 EL1 _927.0 EL2 49.8 ALF 5.50

LAUNCH OATE DEC 11 1965 FLIGHT Tll4_ 17_.00 ARRIVAL DATE JUN 1 1966

HELIO{ENTRIC CONIC 0ISTANE[ 304.711

RL 147.50 LAL -.OO LO(. 78.74 VL 26.804 GAL ._9 AZL 86,35 HCA

RP 108,91 LAP -3.20 LOP 327.1Z VP 36.790 GAP 9.B4 AZP 91._7 TAL

RC 163,7/5 GL 24.68 GP -,84 7AL 85,0J TAP J67.07 £T$ 355.98 ZAE

PLANETOCENTRIC CONIC

C3 14.900 VHL 3.060 OLA Z0._9 RAL 344.5_ RAD 6567.6 V[L ||.674 PTH

LNCH ATMTH LNCH TINE L-| TINE INJ LAT INJ LONG INJ RT ASC INJ AZNTH |NJ TJNE

90,00 2 8 4G E836,2! -ZS.2B B4.47 _OB.IO 91.49 2 56 2

90.00 J9 52 21 4100.60 -3.17 166.43 Z01.97 61.95 7J 0 42

IO0.OO 3 A3 16 253|,50 "29,73 6|.98 100.03 93.24 4 15 17

J00.00 ZI 0 33 3800.54 -1,09 |49.55 Z0|.27 60.J6 ZZ 5 13

II0.00 5 19 36 Z230.09 -33,3_ 3e.68 Z07.6_ 97.79 5 _6 46

J10.OO 21 40 41 3754.7Z I,_Z 138.07 J99.3Z 55.84 22 43 16

DIFFERENTIAL CORRECTION5 NI0-COURS[ EXECUT/ON ACCURAC_

TO_ 1,9534 TRA .33]3 T(3-_.744| gAU 1.14_4 $_T _3_4._ SGR 3??.] S_3 ZO7.7

ROE ,1923 RRA -.0878 R¢3 .2639 FAU .03603 RRT -.0?40 RRF -.0919 RTF ,9_19

rOE .9415 rRA .6_6 FC3-_.0935 BsP 16933 sGB _337.5 RZ3 .ot33 RI3 -.9114

80E 1.9628 8RA .5427 8(3 5.7_O2 FSP -68_ SG! $3_4.2 $G2 376,1 THA I79.70

_B.4] SNA i22,4B EEC ,Z0270 INC 3.4469 Vl 30.147

|70.06 T_P 67._6 RC_ _?,_ APO 147.30 v2 34.794

|_9.79 ET£ |80,77 7AC ?5.35 ETC 164.66 CLP-J67.09

Z.O$ VHP 6.5|5 DP_ -11.70 R_P 343.19 ECC 1.245Z

PO CST TIN IN| _ LAT IN| Z LONG

2236.2 o_7.70 75._4

3500.6 -6.91 159.75

1931.5 -_B.97 53.?6

3280.5 -5.B5 143.00

16_0.| -51.95 _9,74

5J_4.7 -3.27 J31.96

ORO]T DET[RNIN4T[ChN 4CCURAC v

ST 1906.7 SR ?88.5 SS 808._

CRT .9?80 CR5 -.9283 C5T -.9842

LSA 3027.1 _S_ 150.5 SSA 20.7

ELI _980,4 EL_ 59.9 4LF 5.55
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 2, 1965-66,

X

± :L:

LAUNCH 0ATE CEC 1! 1965 FLIGMT TIME ITA.O0 kRRIV&L GATE JUN ] |966

HELIOCENTRIC CONIC 0|STANCE 510.394

RL 147.30 L_L -.00 LOL 78.74 VL 26.759 GAL .74 k?L 96.56 HCA Z51.57 SMA 122.20 ECC .20572 INC ].4392 VJ 30.247

Rp J08.90 LAP -3._6 LOP 3}0.28 VP ]6.761 GAP |0.|1 ATP 91,09 TAL 177.|5 TAP 69.72 RCA 97.06 APO |47.34 VZ 34.790

RC 167.915 GL 24.14 GP -.SO ?AL 82.03 ZAP 167.95 ETS 356.02 ZAE 129.77 ETE J80.73 7AC 77.55 ETC 165.O0 CLP-|67.gB

PLANETOCENTRIC CONIC

C] 1_.392 VHL 3°925 0LA 21.06 RAL 347,66 RA0 6567.6 V[L 11.695 PTM 2,06 VHP 6.681CPA -|D.B0 Rip 345.53 ECC |.253]

LNCH A?MTH LNCH TIME L-I TIME INJ LAT ]NJ LONG |NJ RT ASC INJ ATMTM iNJ TIME PO CST TiM INJ Z LAT _NJ 2 LONG

90.00 E 12 1 2876,97 -29.32 87.45 212.07 99,99 2 59 58 2277.0 -29.02 78,BO

90,00 20 1_ 54 4074,_B -4.0| 164.96 205.80 6|.94 21 2i 48 3474.4 -7,73 ISB.2E

100.00 3 47 33 2568.95 -29.84 64,76 212.04 9J.79 4 30 22 1968.9 -29.28 36,00

100,00 2J 21 3 5957.66 -2.67 |AS.30 205.06 6D.ZZ 22 25 21 3237.7 -6.61 141.7]

ilO.O0 5 25 46 226J.64 -53,65 Ai.|O 2|1.72 96.38 6 5 29 I661.6 -52.4l 32.09

110.00 21 59 19 5757.72 ,57 157,18 205.0_ 5f.82 _3 I 57 3157.7 -].92 110.97

DIFFERENTIAL C(_RECTION5 MID-COURSE EXECUTION ACCURAC_ ORBIT _ETERNiNA TION 4CCURAC v

7DE 2.0318 TRA .5109 TC3-5.6253 0AU 1.15B6 5GT 537B.3 sGR 384.9 S¢3 200.6 ST Z979.9 SR ]01.5 SS 805.1

RDE ,2043 RRA -.0930 RE3 .2485 FAU .05394 RRT -.044| RR'; -.063i RTF .9230 CRT .9725 CR5 -.92tl CST -.9854

F0E .9246 FRA .7381 FC3-|.9036 0SP 17198 5GB _92.| R2_ .O223 R|_ -.92_0 LSA 3097.8 MSA 149,7 $SA 20,7

B0E 2.0420 BRA .5193 BC3 5.6308 FSP -672 SGJ 5378.3 SG2 384.5 THA 179.82 ELI 2994,3 ELZ 69.8 4LF 3.62

LAUNCH DATE DEC II i965 FL|GHT TINt 176.00 ARRIVAL CATE JUN 5 1966

HELIC_ENTRIC CONIC

RL 347.30 LAL -.00 LOt. 79.74 VL

RP 108,89 LAP -3°5| LOP 535,45 VP

RC 170.040 GL 23.55 GP -.76 7AL

PLANETOCENTRIC CONIC

C3 15.996 VHL 4.000

LNCH ATMTH LNCH TIME

90.00 2 1S 33

90.00 ZO 35 26

100.00 3 5E 10

I00,00 21 41 30

110.00 5 32 I8

110.00 22 J7 5J

DIFFERENTIAL C_RRECTION$

TOE Z,1124 TRA ,703I TC3-5.4693 9AU 1.1707

ROE ,2172 RRA -.0974 RC_ .2309 _AU .0318I

FOE .9091FRA .7809 FC3-I.TZI4 SIP 17_87

BOE 2.1236 8RA ,7099 BE3 5.4742 rIP -650

DISTANCE 516.055

26.713 GAL 1.20 AZL 86.57 HEA 254,74 SMA I21.93 ECC ._0902 INC ].4297 VJ 30.247

36,732 GAP |0.40 ATP 90,90 TAL 175.44 TAP 70.|T RCA 96.45 APO 147.42 v2 ]4.80]

79.04 ZAP J68.82 ET$ 356.05 7AE 129.76 ETE 180.70 7AC 79.76 ETC 165.29 CLP-I68.B5

DLA _1.78 RAL 3_0.90 RAD 6567.6 VEL 11,721 PTH 2.07 VMP 6.854 OPA -9.89 RAP ]47.47 ECC 1.2613

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZNTH INJ TIME PO CST TiN INJ 2 LAT ZNJ 2 LONG

2918.33 -28.28 90.48 216.J5 88,48 3 4 11 2319.3 -28.19 81._!

4050.46 -4.77 163.62 209.75 62.05 2! 42 57 3450.5 -8.47 156.90

2606.79 -29.89 67,58 2t6.17 90.50 4 55 57 2006.8 -29.53 58.79

3837.24 -3,36 147,17 208.97 60.28 22 45 27 3237.2 -7.29 140.59

2293.49 -33.97 43.57 Z15,96 94.94 6 10 32 J693.5 -]Z.81 34.49

3723.30 ,02 136,43 206.97 55.82 23 I9 54 5125.5 -4,47 130.22

MIO-COURSE EXECUTION ACCURACY ORBIT DETERMIN4TiON 4CCUR4CV

IGT 54_9.1 IGR 39J.8 SG3 194.0 ST 3046.4 SR 314.] SS B00.7

RRT -.0|37 RRF -.0542 RTF .9245 CRT .9668 CRS -.9142 CST -.9_66

SG0 544_,2 R_3 ,0214 RI5 -.9245 LS4 3J61.9 M54 149.9 SSA 20._

$G1 5429,1 $G2 391.6 THA 179.94 ELI 3061.6 EL_ 79.9 ALF 5.70

LAUNCH DATE DEC 11 J96_ FL]GNT TIME ITS,00 _RRIV_L C_TE JUN 7 1966

HELIOCENTRIC CONIC

RL 147.50 LAL -,00

Rp lOS.B7 LAP -3,35

RC 172.148 GL 22.89

PLANETOCENTRiC CONIC

C3 16.728 VHL 4,090

LNCH ATNTH LNCH TIME

90.00 2 19 24

90.00 20 56 48

i00.00 3 _7 10

iO0.O0 22 J 43

I10.00 5 39 I4

110,00 ZZ 36 9

O|STANEE 521.690

LOL 78.74 VL 26.668 GAL 1.69 47L 86,58 HCA 257.90 SMA 121.67 ECC .21261 INE 3.4214 vJ 30.247

LOP 536.62 VP 36.705 GAP 10.7| A2P 90.72 TAL |15.7_ TAP 71.62 REA 95.60 4PO I47.54 v2 3I.BOB

GP -.75 ZAL 76,06 ?AP 169,6B ET$ 556.01 74E 129.76 ETE I80.6B ?AC S1.99 ETC 165,56 CLP-169,70

0L4 22.45 RAL 355.96 RAD 6567.7 VEL 11,752 PTM 2.07 VHP 7,056 0P4 -8.96 RAP ]49,61 ECC 1,2753

L-! TIME INJ LAT ZNJ LONG INJ RT ASC INJ A_MTH INJ TiME P0 CST TIN iNJ 2 LAT ]NJ 2 LONG

2959,95 -28.17 93,51 220.53 86.96 3 8 44 2560.0 -28,29 P4.P3

4029.29 -5,45 162,43 215.83 62.17 22 3 57 3429.3 -9.1] 153.69

2644.75 -29.97 70.40 220.40 88.81 4 41 14 2044.8 -29,72 61.E0

3B19.71 -3,95 146,21 215.00 60.35 25 5 25 3219.T -7.P7 119.61

2525.43 -34.03 46,05 220.30 93.4P 6 17 59 1725.4 -33.17 36.91

3111.80 -.42 135.83 210.80 55.82 25 58 1 3111,P -4.90 129.61

0IFFERENTIAL CORRECT|ONS

TOE 2.1956 TRA ,907_ TC3-5.2807 BAU 1.1819

ROE .2313 RRA -,1009 RE3 ,2120 F_U .02982

FOE .8947 FRA .8237 FC3-1.5434 BSP 17594

BO£ 2.2058 BRA .9128 BE3 5,2849 rsp -633

LAUNCH DATE DEC IJ 196_

HELIC_ENTRIC CONIC

RL I47.30 LAL --_0 LOL 7_,74 VL 26.624 GAL

RP 108.85 LAP -5._7 LOS 339.79 VP 36.679 GAP

NI0-COURSE EXECUTION ACCURAC* ORBIT DETERMINATION aCCURaCY

$GT 5476.6 SGR 598.0 SG3 187.8 ST 3105.2 SR ]_7.2 $$ 795.6

RRT .0166 RRF -,0043 RTF .9260 CRT .9611 CRS -.9076 CST -.9876

SGB 5491.0 R_3 -.0199 R15 .9260 LSA 3216,7 MSA 151.I SSA ZO.)

SG! 5476,6 SG2 397.9 THA ,07 ELI 3119.1 EL2 90.0 ALF 5.79

FLIGHT TIN{ IB0.O0 ARRiVaL GATE JUN 9 |96_

DISTANCE 527.298

2.20 AZL 86.59 MCA 261.07 SMA 121.41 ECC ,Z1652 iNC 5.4154 Vl 30,247

II,05 kip 90,53 TAL 172.OJ TAP 75.07 RC_ 95.12 _PO 147.69 v2 ]4,Pl_

RC 174.Z39 GL 22.18

PLANETO_ENTRIC CONIC

C3 J7.602 VHL 4.195

LNCH AZMTH LN(H TIME

90.00 2 23 39
90.00 21 17 47

IO0.O0 4 Z 35

100.00 22 ZI 33

llO.O0 5 46 33

JlO,O0 ZZ 54 4

DIRF6RENTIAL CORRECTIONS

TOE 2.2764 TRA 1,1_65 TC3-5,0529 _AU 1.1899

ROE .Z464 RRA -.1032 RE5 .1923 FAU .0277B

FOE .88|1 FRA .8678 FC5-J.5665 BIP 17706

BOE 2.2897 BRA 1.1313 BE3 5.0564 FIP -6IJ

GP -*?_ ZAL 73.10 TAP 170.52 ETS 355.95 ZkE 129.77 ETE IQO.67 zK 84,23 Ere 165,P0 CLP-JTO.54

OLA 25.05 RAL 357.13 RA0 6567,7 VEL 11.789 PTH 2.08 VHP 7.229 DP4 -8.01R_P _5|.76 ECC 1,2_97

L-I TIME INJ LAT [NJ LON_ INJ RT A$C INJ AZMTH |NJ TiME PO CST TiM iNJ 2 LAT INJ 2 LONG

._00|.48 -27.98 96,54 224.59 85.45 3 I3 41 240J,5 -29.32 87,89

401J.26 -6,02 |61.42 _IB.O0 62.68 22 24 58 5411.3 -9.68 134.65

2682.52 -29.78 73._0 224.7_ 87,34 4 47 17 2082.5 -29._4 64.4_

3805.46 -4;43 145,42 211.13 60,4I 23 24 58 5205.5 -_.]4 130._J

2357.25 -34,I3 48.53 224.75 92.01 6 E5 50 J757.3 -]3,48 ]9.]5

3705.49 -,74 |35.40 214,B3 55.82 23 55 47 3|05.5 -5.22 J29.|7

MI0-COURSE EXECUTION ACCURACY ORBIT CET[RM_N_T_ON ACCURACY

SGT 5516.B SGR 405.4 5G3 J81.7 ST 5J5J.5 SR ]]9,7 SS 709._

RRT .04T7 RRF .0_68 RTF .9272 CRT .9552 CRS -.9012 CST -.988_

$G8 5531.5 RE3 -.0177 RJ3 ,9272 LS_ 5262.9 MSJ J53.] SS4 19,7

SG| 55J6,B 5G_ 402.9 THA -_D ELI 316_.2 EL2 J00,0 ALF 5._
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL 2. 1965-66

LAUNCH OAT[ 0EC 11 1965

NELZOC[NTRIC CONIC

RL 141.]O LAL -.00

Rp I06.83 LAP -].59

RE lT6,5JZ GL Z].4}

PLANETOCENTRIC CONIC

C3 16.636 VHL 4.5J7

LNCH ATNTH LNCH TIME

90.00 Z ZB 22

90.00 ZJ ]8 IZ

100.00 A B 28

100.00 22 40 47

110.O0 § 54 16

llO.O0 15 J| 18

LOL 78.74 VL

LOP 342.97 VP

GP -.66 ZJL

FLIGHT TIME JB2.00 ARRIVAL GATE JUN ]I ]96_

DISTANCE 532.875

26,501 GAL £.73 A?L 86.59 HE4 264.Z3 SNA 161.15 ECC .Z2078 INC 3,4055 VJ 30.Z47

36,653 GAP 11.36 47P 90.34 T4L 170,Z9 TAP 74.5Z RCA 94.40 APO |47._9 VZ 34,BZ1

70.19 HAP |71.35 ETS 355.84 ?A[ J29.79 ETE 180.66 7AC 86.49 ETC 166.01 CLP-171.37

0L& Z3.59 RAL

L-] TIME ZNJ L4T

304Z.52 -27.72

3996.87 -6.47

2719.76 -29,64

5794.85 -4.79

2386.74 -34.J8

3698.64 -.92

0rFFERENTI4L CORRECTZON6

TOE Z.3596 TRA 1.3553 TC3-4.8074 BAU J,1985

ROE .2627 RRA -.|043 RC3 .ITZ0 FAU .0_59Z

FOE .6662 FRA .9094 FC3-1.204J BSP I7876

BDE 2.3702 BRA J.3f193 BC3 4.8104 FSP -593

LAUNCH DATE OEC JJ 1965

HEL|OC[NTR|C CONIC

RL I47.30 LAL -.OO LOL 78.74 VL

RP JOR.B| LAP -3.39 LOP 346.J4 VP

RC I?B.366 GL 20.64 GP -.66 7AL

PLAN[TOCENTRIC CONIC

C3 19.849 VHL 4,455

LNCH AHMTH LNCH TIME

90.00 2 33 35

90.00 El 57 52

I00.00 4 _A 51

I00.00 22 59 17

JIO.O0 6 2 2A

lIO.OO 23 28 J4

OIFFERENTIAL C(_RECTION$

TOE 2.4_33 TRA 1.5977 TC3-4.5400 BAU 1.2054

ROE .ZBO0 RRA -,104I RC3 .15|9 FAU .02411

rOE .851J FRA .9506 rC3-I.05J7 BSP |8035

BOE 2.4493 BRA 1,6Oll Be3 4.54_6 FSP -576

.27 RA0 6567.8 VEL 11.835 PTN 2,I0 VHP 7.43J 0PA -7.06 RAP 553.91 ECC 1.5067

INJ LONG |NJ RT A$C INJ ATNTN INJ TIME PO CST TIN INJ 2 LAT ]NJ 2 LONG

99.51 228.92 83,98 5 J9 4 24A2.5 -2P.27 90,89

160.60 222.24 62,37 22 44 49 3396.9 -10,12 153.83

75.96 229,11 85.89 4 53 48 2119.8 -29,_9 67.17

|44,84 221,32 60.46 23 44 2 3194.9 -8.69 138.22

50.99 229,28 90.56 6 34 5 I788.7 -55.72 41.77

|35,I4 218.92 55.83 24 13 7 5098.6 -5.40 128.92

MI0-COURSE EXECUTION ACCURACY ONSIT DETERMINA TTON ACCURACY

5GT 5554.7 $GR 407.9 SG) J75.7 ST 3183.8 SR 35|.6 56 780,7

RRT ,0781RRF .0572 RTF .9288 CRT .9494 CRS -.8952 CST -.9894

SGB 5569.6 R23 -,0158 RI3 .9288 LSA 5293.Z M$A 156.1 554 I9.l

5GI 5554,7 $62 406.7 THA .33 ELI 5201.3 ELI I09.8 ALF 5.99

FLIGHT TIME IB4.00 ARRIVAL 0ATE JUN 13 1966

0ISTANCE 538.AI7

26.537 GAL 3.28 AZL 66.60 HCA 267.40 SMA 120,89 ECC .22542 INC 5.5977 V! 30.247

36.629 GAP 11.72 AZP 90.15 TAL |68.5_ TAP 75.98 RCA 93.64 4PO 148.J5 V2 54,8_8

67.32 ZAP J72.|7 ITS 355.67 HAE 129.81ETE 180.66 7AC 88.75 ETC 166.20 CLP-172,20

OLA 24.05 RAL 3.39 RAO 6567.8 VEL 11.884 PTH 2.|1 VHP 7.646 OP_ -6.09 RAP 556.06 ECC 1.3267

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO C$T TIM INJ 2 LAT INJ 2 LONG

3082.69 -27.40 102.41 233.29 82.56 3 24 58 2462.7 -28,15 93.62

3986.5I -6.80 I60.02 226,54 62,45 23 4 18 3386.3 -10.44 155.23

2756,19 -29.43 78.65 233,55 84.49 5 O 47 2156.2 -29.88 69.67

3788.24 -5.0I 144,47 225.56 60.49 24 2 25 3188.2 -8.90 137.85

2419.74 -34.17 53.4I 233,87 89.12 6 42 43 J9J9.7 -33.92 44.17

3697.46 -.97 I35.08 223.05 55.83 24 29 5I 3097.5 -5.45 128.86

H|0-COUR$[ EXECUTION ACCURACY ONBIT OETERNINATZON ACCURAC_

SGT 5587.5 SGR 411.7 563 I70,0 ST 3203,5 SR 362.8 SS 770.4

RRT .I085 RRF .0877 RTF .9307 CRT .9436 Ce5 -.8895 CST -.9902

SGB 5602.7 R23 o.0139 RJ3 .9307 LSA 33]0.9 MSA 159.6 5sA 18.5

SGI 5587,7 $G2 409.3 THA .46 ELI 3221.8 EL2 119.5 ALF 6.11

LAUNCH OATE 0EC 11 1965 FLIGHT TINE 186.00 kRRrV4L 0ATE JUN 15 1966

HELXOCENTRIC CONIC DISTANCE 545.920

RL 147.50 LAL -.00 LOL 78.74 VL 26.495 GAL 3,96 A?L 86.61NCA 270.57 SNA 120.64 ECC .23048 INC 3.3_99 VJ 30,247

RP 106.78 LAP -3.39 LOP 549.32 VP 36,605 GAP |2.09 4ZP 89.97 TAL ]_6.87 T4P 77_44 RC4 92.84 APO 14B.45 v_ 34.836

RC 180.400 GL Jg.Bl GP -.63 HAL 64.51 HAP 172.99 _TS 355.42 Z4E 129,65 ETE t80.66 ZAC 91.03 [TC 166.57 CLP-173,01

PLANETOCENTRIC CONIC

C3 21.267 VHL 4,6|2 OLA 24.45 RAL 6.47 Rk0 6567.9 VEL 11.943 PTH 2.|3 VHP 7,974 0P4 -5.1! RAP 558.21ECC 1,3500

ZNJ LONG ]NJ RT 4SC [NJ ATNTH INJ TIN6 PO CST TIM INJ Z LAT ]NJ 2 LONG

I05,20 237.70 8J.22 3 31 26 2521.6 -27.97 96.66

159.68 230.87 62.49 23 22 55 3580.6 -J0,62 ]52,8_

81.24 23_.03 83,15 5 8 18 219J.5 -29.81 72.50

144,34 229.84 60.50 24 19 59 3185.9 -8.98 137.71

55,78 239.50 67.72 6 5J 45 1850.1 -54.06 46.53

I35.22 227.22 55.B3 24 45 55 5J00.1 -5.33 129.O0

M|0-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 56|6.4 $GR 414,7 563 164.5 ST 3215.7 SR 373,3 55 760,9

RRT .1397 RRF .J197 RTF .9325 CRT .9378 CRS -.8841 CST -.9910

5GB 5631.7 R23 -.OllA RI3 .9325 LSA 3321.5 MSA 165.5 S5A J7.9

$GJ 5616.7 $G2 410.6 THA .59 ELI 3234.9 EL2 l?e,8 ALF 6.72

LNCH ATMTH LNCH TIME L-I TEN[ INJ LAT

90.00 2 3g 24 3121.62 -27.03

90.00 22 16 34 3960.56 -6,99

100.00 A El 47 2791._4 -29.I7

100.00 23 16 33 37B5,89 -5.09

110.O0 6 10 54 2450,11 -34.|2

IIO,O0 23 44 14 3700.08 -.97

OIFFERENTIAL C_RECTION$

rOE 2.5130 TRA J.8574 TC3-4.2505 BAU 1.209J

ROE .2985 RRA -,1023 RC3 .1322 FAU .02229

rOE .8383 FRA .9940 FC3 -.9075 BSP I90_O

BOE 2.3307 BRA J.9602 Be3 4.2526 FSP -_55

LAUNCH DATE 0CO JJ 1965 FLIGHT T|I,_ 188,00 ARR]V4L OATE JUN J7 ]966

HELIOCENTRIC CONIC 0]STANCE 549.318

RL I47.30 LAL -.O0 LOL 76.74 VL 26.452 GAL 4.48 AZL 86.62 HCA 273.74 SMA

RP IO8.76 LAP -3.3T LOP 352.49 VP 36.363 GAP I2.49 ATP 89.76 TAL 165.I7 TAP

eC 182.414 GL 19.97 GP -.6Z 7AL 6|.78 HAP 173.80 ET8 355.05 ZAE I29.86 ETE

PLANETOCENTRIC CONIC

C3 22.917 VHL 4.787 OLk 24.78 RAL 9.46 RAD 6567,9 V[L I2.01Z PTH 2.|4 VHP e. IJ7 0PA -4.15 RAP .36 ECC 1,3771

LNCH AFMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT A$C |NJ AZMTH INJ TIME PO C$T TIM INJ 2 LAT INJ _ LONG

90.00 2 43 31 3J58.9J -26.6I 107,95 242.I3 79.95 3 3e 3| 2558.9 -27.73 99.36

90.00 22 34 9 3979.45 -7.02 Jflg,6Z 235.21 62.50 23 40 29 3379.J -10.65 152.87

100.00 A 19 I5 2825.56 °28,87 83.73 Z42.53 8|.68 5 16 21 2225.6 -29.69 75.02

100.00 23 33 27 3788.03 -5.01 144.46 t34.|2 60.49 24 36 35 3J88.0 -8.9! 137.83

110.OO 6 19 47 2479.76 o34.01 58.09 143.I6 86.36 7 J 7 I879.8 -34.J4 46,64

110.OO O 3 L_O 3706.60 °.62 I35.56 23J.38 55.82 I 5 7 3106.6 -5.10 129.34

OIFFERENTIAL CORRECTIONS MI0-C(_JRSE EXECUTION ACCURACY ORgIT OETERMINA TION ACCURACv

TOE _.3_72 TRA _.I283 TC3-3.9577 BAU 1.2130 $GT 5540.7 $GR 416.9 SG3 /59.1 ST 32J0.9 5R 362.7 5S 74_.9

ROE .3J80 RRA -.0993 RC3 .IJ33 FAU .0_63 RRT .1701RRF .1505 RTF .9346 CRT .9520 ORS -.8768 CST -.9917

FOE .8136 FRA 1,0356 FC3 o,77_2 BSP 18237 $GB 56_6.J R23 -.0095 RI3 .9346 LSA 3315.0 M$_ J67.B 5SA 17.2

BOE 2.6067 BRk 2.1306 BC3 3.9593 FSP o540 5GI 564J.2 $62 410,8 THA .72 ELI 3230.7 ELE 137.B ALr 6.35

120.40 ECC .23600 INC 3.397J Vl ]0.2=7

79.9! RCA 91.99 APO J48,8J V? 34.845

JB0.66 ZAC 93.31 ETC J66,51 CLP-I?3,B5

J763



JPL TM 33-99 EARTH--VENUS TRAJECTORIES ,VOL 2 1965.66,

L_UNCM OAT[ _[C 11 19153

H[L;OC[NtR;C CO*I;C

RL 147.30 LJL ".00

RP 108.73 LAP -5.33
RC lBI.107 GL JB,10

PLANETO(ENTR;( CC)NIC

C3 ?1.832 VML 4.983

LNCH A?NTH LNCH TiN[

90.00 ? 33 1

90.00 72 30 ?T

;00.00 4 3T JB

;00.00 Z3 4B 3J
l]O.O0 6 Z9 0

110,00 0 J7 35

rL|6MT TIME ;90.00 _RRiV4L :JTE _ 19 Ig6E

CISTANCE 334,7B5

LOL 7B.74 VL 26.4|0 GAL 5,lZ A?L 86,63 HCA 27_.g? SM4 ;?0.l_ [E( .?470? ;NC 3.3743 _1 30.2i?

LOP 3_3.67 VP 36.56l GAP 12.92 4?P B9.59 TAL 163.48 TAP 80.39 _C4 91.0B 4P_ |49.?4 v? 34._34

GP -.60 ?AL 59.|Z ?AP 174.60 ETS 554.51 _AE 119.8B IT[ ;B0.67 74C 95.60 [fC J6_.6? CLP-174.E4

CLA 23.03 _AL

L-I TIN[ IN; LAT

3194.28 -76.|7
5983.38 -6.90

ZB3B.O8 -7B.53

3794,B; -4.79

2508.£3 -_3.B6

3717.03 -._Z

CIrrER_NTIAL C_RECTIO_$

TOE 2.E600 rRA 2.4;5! TC3-5.6579 BAU 1.214B

R0[ .3383 RRA -.0946 RC_ .0956 _AU .01901

FeE .8;00 FRA J.0777 FC_ -.66Z7 BSP ;B364

BOE 2.6BJ5 BRA 2.4169 BC3 3.6591 rSP -5_4

LAUNCH 0AT[ 0_C |; J963

_[LIOCENTRIC C_IC
RL 147,30 LAL -.00 LO_ 7S.74 VL

RP lOB.?O LAP -3.3J LOP 355.B5 VP

RC JB4.379 GL 17.23 GP -._B ?AL

PLANIETO(_NTR|C CONIC

C3 27.0_Z VHL _.201 0LA 2_.2_ _AL
LNCH ATNTH LNCH T_N{ L-I _IM[ _NJ LAT

90.00 3 0 _3 3227.46 -23.7J

90.00 Z3 3 ZO 399Z.57 -£._!

100.00 4 45 54 _BBB.�B -Ze. J7

JO0.O0 0 _ _ 380_,27 -4.40

J10.00 6 3B 30 153£.7! o33._8

II0.00 0 _0 5_ _731,_ .33

OIFr_RENTIAL C_RECTZON$

TOE 2.7_17 TRA 2.71_l TC3-3._9 BAU J,ZI44
no[ ._39B R_ -.0881RC3 .079_ rAU .0J746

FOE .79_7 _RA I.J_:_0_ FC3 -,55B7 BSP 1847_
BOE Z.73_3 B_ _.7_05 Be3 3._579 rsP -509

;2.42 RAG 6368.0 VEL JZ.09Z PTN Z.J_ VHP 8.377 CP4 -3.14 R_P ?.51 ;CO |.40B ?

IN; L0_G IN; RT A$¢ _NJ AZNTH _N_ TIN? P0 CST T;N Z_ Z LA_ _Na Z LON_

110.34 _4_.56 78.77 3 46 l_ ?394.3 -77.43 101._!

J59.B4 Z39.54 62.47 23 36 30 3583._ -10.33 153._3

86.09 247.03 80.68 5 ?_ 36 7258.1 -?_,57 77._?

J44.B3 _3B.3B 60.46 ?4 52 6 3;_4.8 -B.69 138.??
60.33 247,83 B5.04 7 ]0 4B 1908.6 -34.1B 31.;0

136.10 _35._4 _5.8_ J 19 5Z _117.0 -4,70 179.89

M|C-COURS[ [X[(UT|ON A_CU_ACY (_8_ CETE_M_NATIC'J_ ACCU RACy

SGT _660.Z SGR 41_.3 SG3 ;_3.9 ST 5;95.6 5R 390.8 5S 736.7

RRT ._007 RRr .IBi6 RTF .9369 CRT .9762 CRS -.8738 CST -,99Z3

SGB $675.6 R;_ -.0075 R13 .9569 LS4 3298.1 M5_ J77.3 554 16.e

SG| 5660.8 SGZ 409.7 ?HA .B5 EL] 3216.0 EL? 146.4 4LF 6.48

26.369 GAL

36.54J GXP 13.3B J?P

56.56 ?JP 175.41 £T$

fLIGHT TP_IE 192.00

OZ_t_N_( 5_0,134

_.BO A?L

15.18 RAO 6568.1 VEL

4RRIV4L CAT[ JUN ?J 19_6

86.63 HCA _80.09 SNA 219.9_ £CC .Z4B60 ZNC 3.3663 Vl 30.747

89.4J TA_ ;6;.80 TAP B|.B9 RCA 90.;; APO 149.73 v? 3_._63
3_}.7J 7_£ J_9.90 ET£ 1B0,6_ 7AC 97,B8 £TC 166.71 CLP-175,45

12.JB3 PTH Z.19 VHP 8.656 _PA -Z.J5 RAP 4.66 ECC 1,443Z

]NJ L_NG INJ RT ASC INJ AZM_H ZNJ TIME PO CST TZM ZNJ Z LAT INJ ? LONG

112._ 251.00 77.70 3 54 42 2627.3 -27.J3 104.79

160.36 _43.B3 62.40 24 Jl 53 3392.£ -;0.75 ;_3:5B
88.31 251,fG 79.56 5 34 3 2289.0 -79.37 79.70

_45.47 24Z.6_ 60.40 I 10 _4 3206.3 -e.3; 13_.8_

67._0 2_Z._O 83.77 ? 20 46 J936.7 -34.;7 53.?9

136.85 2_9._8 55.82 J 33 3 3;3;.3 -4.;6 130._4

_10-COUR5£ EXECUTION _CCURJCV ORBZT C[TERNZNATION _CCuRAC_

SGT 5£75._ SGR 418.8 SG3 148.9 ST 3j70.6 SR 397.7 5S ?74,9

RRT .231) RRF ._1_7 RTF .9394 CRT .9704 CRS -,8688 CST -,993g

SGB 5691,1 R23 -.0058 Rt3 .9394 LSA 327;.8 _5A 176.8 ss_ 15.9

SG| 5676.4 SG2 407.4 THA .98 (L; 3J9;.B £c? ;34.5 _LF 6,60

LAUNCH _4T£ 0(C i] 1965 rL|GHT TZNE 194.00 ARR]VkL 04T[ JUN ?3 ]966

HELiOCENTRiC CONIC

RL 147._0 LAL -.00

RP 108.67 LAP -3.27

RC 188.330 GL 16.35

PL4NETOCENTR_C CONIC
C3 29.G2_ VHL 5.443

LNCH A_NTH LNCN TIME

90.00 3 9 32

90.00 73 18 45

lO0.O0 4 3_ 1

I00.00 0 19 32

JI0,00 £ 48 I4
J|0.00 0 43

0|STANCE 563.415

LOL _B.?4 VL Z6,329 G_L 6.53 _?L 86.64 HCA 283.27 SM_ 1lg.69 ECC .23580 INC 3,338? V; 30.74T

LOP _,03 VP 36,52! G_P ]3.87 A?P B9._3 TAL 160.14 T_P B3,41 RCA B9.07 _PO ;30.3l v? 34.873

GP -,_7 ?AL 54.09 ?A'P 176,_'{TS ]52,49 7A( 129.9_ [TE 180.70 7_( 100.IT ETC J66.77 CLP-J76.26

0LA ?3,35 RAL 18.04 RA0 6_6B.2 VEL I_.ZSB PTH ?,ZJ VHP 8.937 DP_ -I.16 RAP 6.80 ECC 1.4876
L-I T|M[ |NJ LiT INJ LONG JNJ RT _SC [NJ AZNTH ZNJ TIME PO CST TIN JNJ ? L4T ]NJ ? LONG

373B._1 -E_.Z4 114.$0 25_.43 76.72 _ 3 SO 2658.3 -76.B2 ;06.,9

4007.06 -S.15 |?I,lB 248.07 62.30 24 Z5 3E _40_:J -9.8J ;54.41

Z�IB.Z3 -77.79 90.40 Z_6.06 78.52 5 _3 39 Z31B.2 -29.09 el.s,

3B22.37 -3.86 146.35 Z4_.81 60.34 | 23 35 3?ZZ.4 -7.78 J39.76

?564.00 -33.46 64.60 _7.15 82.54 7 30 38 196A,0 -34.13 53._?

3749.36 I.OZ 137.79 _43.77 35.83 | 45 38 3149,4 -3.47 131.38

0|Fr£RENTIAL CORRECTIONS

TOE 2.8070 TRA 3.04_6 TC3-3.0516 B&U 1.2089
ROE .3BZI RRA -.07_7 R(3 .064_ rAu .01S86

rOE .7863 FRA 1.16_9 re3 -.4635 BSP 18474

BO£ 2.B328 _qA 3.0467 0C3 3.05Z3 FSP -490

NI0-COURS£ EXECUTION ACCURAC_ ORBIT _£TERHINAT|ON ACCURACY

SGT _7._ SGR 418.7 SG3 144._ ST 3;42.? SR 403.? 55 7J4.1

RRT .ZSE7 RRF .1449 RTF .94|9 CRT .9145 CRS -,B64| CST -.9936

SGB _703.3 RZ3 o.0039 R13 .9419 LSA 324Z.4 MSJ J8|.? 55J ;5.3

$G1 _?B_.0 $GZ 403._ THA |.ll ELI 3163.8 EL? J67.0 4LF 6,71

LAUNCH 0AT[ O[C 11 1963 FLIGHT TIN( 195.00 _RRTVaL D4T[ ;ON ?5 1966

LOL 78,74 VL

_ISTANCE 570.617HELIOCENTRIC CONZC

RL 147.30 LAL -.DO

RP 105.63 LAP -3.Zl

RC 190.2S9 GL 15.48
PLAN[TO_ENTRJC CON;C

C3 31.$0_ VHL 3.710

LNCH A?NTH LNCH TIN(

90.00 3 18 _J

90.00 _3 30 37

J00.00 _ 4 37

lO0,O0 0 31 Z9

110.00 6 _P 10

110.00 0 _4 _

26.EPP 6_L 7.30 AZL

36.S02 GAP 14.40 AFP

51.71 ?_P !77.03 £TS

DLA 25.42 RAL

L-J T|X[ IN; _AT
3Z86,78 -ZA.78

40Z6.79 -5.SZ

2945.$Z -2?._0

3841.99 -3.17

Z_90._4 -33.Z0

3771,02 1.84

O|FFERENT|AL COIRECTIONS

TOE Z._7_B TR_ 3.357| 1C3-2.?_95 BAU 1.Z032

ROE .40_0 RRA -.0695 RC3 .0_14 FAU .01442
FOE .7747 FRA ]._|_d FC3 -.38_8 _SP JB573

BD( Z.9032 BRA 3.3878 Be3 2.7600 rsP -A76

86.65 HCA ?_6,44 $_4 119,46 [CC .7637_ 1_( 3.3499 vl 30.747

B_.05 TAL 158.51 T_P 84.95 RCA B7.96 APO 150,97 V? 34.884

3_0.49 ?AE 1_9.9_ [T£ 180.7| ?_C 107.45 ETC 166.81CLP-I?7,DR

Z0.69 R_O 6568,3 V(L 12.409 PTH 2.24 VHP 9.281 OPA -.|8 RAP B.93 ECC ;,5366

IN; LONG _NJ R7 AS( |NJ ATNTH _NJ TINE PO CST T|M, IN; Z LAT IN; ? LONG

116.76 2_9,84 7_.84 4 J3 38 2686,8 -?6,49 ;08,3;

161,29 2_Z.Z4 _2.18 Z4 37 44 3426.8 -9.71 ;35.33

9Z.36 Z60.53 77.5G 5 53 42 2345.B -?8.84 83.P6

147.49 2_0.94 60,_6 | _} 3? 3_43,0 -7.JO 140.9;

_£,£3 2_1.?$ 81.37 7 41 20 J990.5 -34.04 57.49
]3B.9_ _47.8_ 5_.86 J 57 16 3171.0 -?.63 137.71

NI0-COURSE EXECUTION ACCURA(_ ORBIT D[T[RM|NA TION ACCURACY

SGT $694,1 SGR 417.7 SG3 139.6 ST 3;00.8 SR 407.0 5S 70?.6

RRT .Z933 RRF ._761RTF .94A7 CRT ,9085 CRS -,8593 CST -,994?

SGB 3709,4 R23 -,00Z5 R13 .944? LSA 3?00.0 _SA ;B5.4 SS4 14.7

SGJ 5693.4 SG2 399.3 THk I.Z4 EL; 5J_2.9 EL? ;68.P ALF 6,_?

J764



JPL TM 33-99 EARTH--VENUS TRAJECTORIES ,VOL 2 19"65-66 ,

LAUNCH CaT[ CEC ]! 1965 FLIGHT TIME 19B.D0 aRRIVAL CaTE JUN ?7 J966

HELIOCENTRIC CONIC DISTANCE 575.726

RL |47.3D LaL -.DO LOL 78.74 VL 26.249 GAL B.I2 *ZL 86.66 HCA 289.62 SNA 119.24 [CO .27237 ZNC 3.34i3 V; 30.24T

Rp ]OB.6O LAP -3.15 LOP 8.40 VP 36.484 GAP 14.97 AZP BB.B8 TAL |56.90 TAP 86.52 RCA 86.76 AP_ 15J.7? V? 34.899

RC 192.167 GL 14.6J GP -.54 74L 49.44 ZAP 177.84 ET$ 346.8Z ZAE I29.9Z ETE ]80,73 ?a( 104.72 ET( 166.8! CLP-IT7,9!

PLANETOCENTRIC CONIC

C3 36.069 VHL 6.006 EL4 25.43 RkL Z3.Z4 RA0 6568.4 VEL IZ.547 PTH 2.27 VHP 9.633 CPA .81 RAP 11,08 ECC J.5936

LNCH 4_NTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A?MTH ]NJ TIME PO CST TIN INJ Z L4T INJ Z LONG

90.00 3 2B 48 3312.93 -Z4.33 IJ8.55 264.23 75.06 4 Z4 l Z712.9 -26.15 1|0.39

90.00 Z3 40 59 4051.55 -4.74 163.68 256.33 62.05 Z4 48 31 5451.6 -0.44 136.96

JOO.DO 5 14 37 2971.83 -27.0I 94.20 264.9B 76.67 6 4 8 Z371,) -28.57 85.74

JOO.OD D 41 46 3867.89 -2.32 |48.86 255.00 60.I9 I 46 J6 326?.9 -6.27 142.30

ilD,DO 7 8 J3 2616.39 -32.92 68,60 266.38 80.24 7 51 49 Z0|6,4 -33.92 59.50

liD.DO ] 4 4j 3796.10 2.80 ]40.23 25|.8I 55.92 ? 7 57 3196,1 -1.69 134.02

CIFFERENTIAL CCIRRECTION5 MID-COURSE EXECUTION ACCURACY C_BIT _ETERNINA TION ACCURACY

TOE Z,9476 TRA 3,7506 TC3-2.475] BAU 1.)937 5GT 56_5.9 SGR 416.O $03 135.1 ST 3054.2 SR 409.2 SS 692,2

ROE .4285 RRA ".OSTI RE3 .0400 FAU .0130] RRT .3241 RRF .3073 RTF .9477 CRT .9025 CRS -.8549 C$T °.9948

FOE ,7646 rRA 1.2601 FC3 -.3122 BSP 1865B 8GB 57IJ.1 R23 -.OO13 R]) .9477 LSA 3152,6 MSA I89.2 SSA 14.O

BOE Z.9786 BRA 3,75J0 BC3 2.4754 FSP -462 501 5697,5 SG2 393.4 THA |.36 ELI 3076.6 EL2 173.O ALF 6.92

LAUNCH OAT[ DEC ]1 I965 FLIGHT TIME 200.00 ARRIVAL DATE JUN 29 1966

HELIC_[NTRIC CONIC

RL 147.30 LAL -.DO LO_

RP 108.37 LAP -3.07 LOP

RC J94.054 GL 13.75 GP

PLANETOCENTRIC CONIC

C3 40.094 VHL 6.332 DLA

LNCH AZNTH LNCH TZM_ L-I TIME IN] LAT

90.'_00 3 39 18 3336.92 °23.90

90.00 23 49 53 4081.02 -3.79

]00.00 5 24 56 2996.37 -26.6|

100.00 0 50 32 3896.80 -J.34

110.O0 ? 18 20 264I._9 -32.62

lIO.OO I I3 5B 3824.35 3.BB

ozrrEREHTIAL CORRECTIONS

TOE 3.0199 TRA 4.I383 T(3-2.2007 BAU ],1797

ROE .4526 RRA -.0426 RE3 .0303 FAU .01|63

rOE .7561 FRA ].3104 F(3 -.251] BSP lgTI6

BOE 3.0336 BRA 4.1386 B(3 2.2009 FSP -448

DISTANCE 580.726

78.74 VL 26.210 GAL 8.99 AZL 86.67 HCA 292,81 SMA ||9.02 ECE .28192 INC 3.3323 V] 30,247

I|.59 VP 36.467 GAP ]5.60 AZP 88.71 TSL 155,33 TAP 88,I3 RCA 85.47 APO 152.58 v2 34.906

-.§3 ZAL 47.28 ZAP I78.64 ET$ 338.43 ?AE I29.9J ETE I60.75 ZAC 106,98 ETC J66.79 CLP-178.75

25.39 RAL Z5.67 RAO 65£8.5 VEL J2.707 PTH 2.3] VHP J0.016 OPA 1,79 RAP 13.2I ECC 1.6598

IN] L_G IN] RT A$C IN] AZNTH IN] TIME PO (ST TIM IN] 2 LAT IN] 2 LONG

]L=O.17 268.59 74.35 4 34 5_ 2736,9 -25.82 112.03

J65.34 260.34 61.92 24 57 54 3481.0 -7.52 158.6a

95.9J 269.39 75.e5 6 I4 }3 2396,4 -28.29 87.5I

]50.45 2f18.98 60.13 I 55 49 3296,8 -5.31 143,90

70.50 270.92 79.15 8 2 22 204J.6 -33.77 61.45

|4J.7| 25_.73 56.0| 2 J7 42 3224.4 -.6I I35.50

MID-COURSE EXECUTICe_ ACCURACY ORBIT DETERMINATION ACCURACY

SG7 5693.4 SGR 413.5 503 I30.8 ST 3003.4 SR 409.7 SS 683.2

RRT .3549 RRF .3387 RTF .9509 CRT .8964 CRS -,8506 CST -.9954

SG8 5708.4 R23 -.0004 R13 .9fl09 LSA 3101.2 MSA I92.5 SS4 13.5

SG] 5695,3 SG2 386.4 THA J.4B ELI 3025.8 EL2 180.3 ALF 7.00

LAUNCH DATE DEC II 1965 FLIGHT TIME, 202.00 ARRIVAL DATE JUL ] 1966

HELIOCENTRIC CONIC 0ISTANCE 585.596

RL 14?,30 LAL -.O0 LOL 78.74 VL 26,172 GAL 9.93 AZL 86.68 NCA

RP 108.53 LAP -2.99 LOP ]4.77 VP 36.451 GAP 16.28 AZP 88.54 TAL

RC 195.918 GL 12.90 GP -.52 ZAL 45.2_ ZAP |79.35 ETS 306.53 ZAE

PLANETOCENTRI( CO_IC

C3 44.785 VHL 6.692 OLA 25.30 RAL 27.98 RAO 656_.7 VEL 12,890 PTH

295.99 SMA 118.81 ECC .29245 INC 3.32Z9 Vl 30,247

153.79 TAP 89.78 RCA 84.06 APO J53.55 v2 34_9J8

J_9.87 ETE 180,77 ZAC 109,23 ETC I66.74 CLP-I79.6I

2.35 VNP 10.435 0PA 2.73 RAP 13.33 ECC J.7371

IN] TIME PO CST TIN IN] 2 LATINJ 2 LONG

4 46 J3 2739.0 -25.30 113.36

I 9 53 3514.B -6.46 1-60.55

6 23 50 2419.6 -28.00 B�.|B

2 4 J3 3329.4 -4.21 14fl,70

8 12 53 2066.2 -33.59 63.33

2 26 32 3235.3 ,58 137.J2

ORBIT DETERMINATION ACCURAC_

5T 2953.3 SR 408.6 S8 676.7

CRT .8904 CR$ -.8467 CST -.9959

LSA 3051.0 NSA ]95.1 SSA 13.1

ELl 2975.7 EL2 I84.6 ALF 7.03

LNCH AZNTN LNCH TIME L-I TIME INJ LAT }NJ LONG INJ RT ASC INJ &TMTH

90.00 3 50 14 3338.96 -23,49 121.68 272.91 73.72

90.00 0 I 19 4114.78 -2.71 167.23 264.25 61.80

100.00 5 35 30 3019.5B -26.21 97.32 273.75 75.09

JO0.OO 0 58 44 3929.39 -,24 I52,23 262.88 60.ll

110.00 7 28 27 2666.20 -32.29 72.34 275.40 7B,IO

liD.DO I 22 16 3833.54 3,06 |43,34 259,38 36.15

OIFFERENTIAL CORRECTI_$ MI0-COURSE EXECUTION ACCURACY

TOE 3.0992 TRA 4.5564 TC3-1.9344 BAU J.J702 SGT 5700.9 5GR 4|0.3 SG3 126.8

ROE .4772 RRA -.0256 RE3 :02|8 FAU .OIOE2 RRT .386| RRF .371J RTF .9331

rOE .7505 FRk 1.36_2 FC3 -.1973 BSP 186flI SGB 5715.6 RE3 .DOLE RI3 .9_3I

BDE 3,]357 BRA 4.3365 BC3 ].954_ FSP -43l SGI 5703.l SG2 378.4 THA ].60

LAUNCH OATE DEC IJ I985 FLIGHT TIME 204.00 ARRIVAL DATE JUL 3 ]986

HELIOCENTRIC CONIC

RL J47.30 LAL ".00

RP |08.49 LAP "2.89

RC 197.761 GL 12.07

PLANETOC_NTRZC CONIC

C3 50.273 VHL 7.090

LNCH ATNTH LNCH TIME

90.00 4 I Z9

90.00 0 7 30

100.00 3 46 14

I00.00 I 5 27

110.00 7 38 3]

110.00 I 29 38

0I$TJNCE 590.3|0

LOL 78.74 VL 26.134 GAL J0,94 A?L 86.69 HCA 299.18 SMA II8.60 ECC .30409 INC 3.3]29 Vl 30.247

LOP J7.96 VP _6,436 GAP 17.04 AZP 88,38 TAL 152.3] TAP 91,49 RCA 82.34 APO 134.67 v2 34.930

GP -.3I ZAL 43.29 ?AP 179.29 ETS 228.29 ZAE I29.81ETE 180.79 ZAC II].46 ETC 186.65 CLP 179.5I

OLA 23.J6 RAL 30.]7 RAO 6368.8 VEL I3.10l PTH 2.39 VHP 10.894 OPA 3.7i RAP J?.4a ECC 1.8274

L-_ TIME INJ LAT INJ LONG INJ RT ASC _NJ AZMTH INJ TIME PO CST TIM INJ 2 LATINJ 2 LONG

3379.26 -23.I0 123.01 277.17 73.J3 4 57 48 2779.3 -2_.19 114.97

4192.36 -I.50 169.32 268.06 61.72 I J6 43 3992.4 -5.27 I62.67

3041.55 -25.82 99.04 _78.04 74,39 6 36 35 244J.6 -27.71 90.75

3965.30 .98 I_4,_ 266._8 60.I2 2 II 32 3365.3 -3.00 ]47.68

2690.22 -31.93 74.]3 279.8| 77.10 8 23 21 2090.2 -33.38 63.J9

3889.39 6.34 J4_.J3 263.3_ 56.34 2 34 28 3289.4 1.88 138.89

ORBIT OETERMINATION ACCURACY

ST 2893.3 SR 403,7 SS 6?0.6

CRT .8843 CR$ -,8428 C$T -.9964

LSA 2993,2 MSA 197.0 $SA J2.3

ELI 2917,7 EL2 188.0 ALF ?.09

OIFFERENTIAL CORRECTIONS

TOE 3.]738 TRA 4.9992 TC3-1.6894 BAU 1.133_

ROE ,5021RRA -.0063 RC3 .OI3B FAU .00890

FOE .7431 FRA 1.42J9 FC3 -,1333 BSP J8724

BOE 3.2]52 BRA 4.9992 BC3 1.6895 FSP -419

MIOoCOUR$E EXECUTION AC(URAC_

$07 3678.6 SGR 406.4 SG3 12_._

RRT .4172 RRF .4021 RTF .9377

SGB 3693.| R23 .OOIO R]3 .9577

SG| 568|.| SG_ 369.2 THA J.TE
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL. 2, 1965-66p

LAUNCH 0ATE 0[C Jl 19G5 FLIGHT TfNE 206,00 aRRIVAL CAT? JUL 5 ;966

H[LZOC[NTR|C CONIC 0[STANCE 594.836

RL |4?.30 LAL -.00 LOL 78.74 VL 26.098 GAL lZ.04 A?L 86.70 HCA 302.37 SNA IJ8.40 ECC .3JTOJ INC 3.30Z3 vJ 30.Z47

RP 108.45 LAP -2.79 LOP ?J.J5 VP 36.42| GAP 17.86 AZP 88.23 TAL |50.89 TAP 93.26 RCA 80,87 APO 155.93 V? 34,942

RC 199.580 GL IJ.28 GP -.50 ZAL 41.A8 ZAP 178.52 ET$ ZO|.BO ZAE 129.73 ET[ 180.S0 ?AC ||3.66 ETC 166.53 CLP ;78,61

PLANETOCENTRI( CONIC

C3 56.7|_ VNL 7.531 0LA 24.98 RAL 52.22 RA0 6569.0 VEL 13.345 PTH Z.44 V_P JI,400 0PA 4.64 RAP 19.57 ECC 1,9334

LNCH A?NTH LNCH TIHE L-| TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH |NJ TIME PO C6T TIN INJ E LAT[NJ Z LONG

90.00 4 J2 55 3398.04 -22.72 124.26 281.56 72.63 5 9 33 Z798.0 -?4,89 116.26

90.00 0 12 29 4193.27 -.18 17i.61 271.76 _I.68 I 22 22 J593,3 -J.96 }64.97

I00.00 5 57 J 3082,41 -25,43 100.48 282._6 73.?4 6 48 3 _46?.4 -IT.4? 9Z.ZZ

100.00 J J| 4 4004.14 2.30 136.33 270.3B 60.19 ? 17 48 3404.! -1.69 149,81

!!0,00 ? 48 29 E713.67 -31.56 75.8_ 284.13 76.14 8 33 47 21J3.7 -33.15 66.99

;!O.00 J 36 5 3925.53 7,7| J47.0_ 267.04 56.59 E 4| 31 3325,6 3.26 140.78

01FFERENTIAL CC_RECTIONS M_O-C_4JRSE [XECUT|ON ACCURACY _BIT DETERMINATION ACCURACY

TOE 3.2586 TRA 5.4742 TC5-|.457J eAU I,lOa9 SGT 5863.A SGR 40|.7 SG3 1|9.0 ST 2837.3 SR aO|.Z 58 666,6

ROE .5273 RRA .0138 RC3 .0107 rAU .00758 RRT .448J RRF .4354 RTF .9613 CRT .878a CRS -.8393 CSt -.9969

FOE .7418 rRA 1.4831 FC3 -.lJSB 68P 18739 SG8 fl677,6 RE3 .O01J R|3 ,_6|3 LSA 29_.3 NSA J98.0 SSA 1!.8

80( 3.3010 ERA 5.aTaZ SC3 1.457| rsP -407 $G1 5666,3 SG2 359,0 THA J.83 ELI 2859.Z EL? !90.2 ALF 7.!J

LAUNCH OAT£ 0EC i1 J965 FLIGHT TIME 208.00 ARRIVAL DATE JUL 7 1966

HELI(X:ENTRIC CONIE

RL J47.30 LAL -.00 LOt. 78.74 VL

RP 108.41 LAP -Z.88 LOP ZA.55 VP

RC 20|:3?8 GL 10,48 GP -,50 ZAL

PLANETO(ENTR_C CONIC

C3 6a.323 VHL 8.020

LNCH ATMTH LNCH TJNE L-I T_NE INJ LAT

90.00 4 ZL 25 3!IS.aS -22.36

90.00 0 16 Z'O AZJ?.OA 1,23

!00.00 S ? a7 3082.19 o_5.05

J00,00 I I5 _9 404_,_4 3,89

!IO.00 7 58 J6 Z736.51 -31.J8

JIO.OO J 41 39 3983.98 9.J4

DIFFERENTIAL CORRECTIONS

TOE 3.3A80 TRA 3.9867 TC_-|.2597 8AU 1.0_61

RO[ .5328 RRA .OAO3 RC3 .[3070 FAU .00525

rOE .?41| FRA 1,54e8 re3 -.0841 88P |8778

e0E 3,5933 BRA S.9#69 8(5 1.2397 FSP -395

01STANCE 399.133

26.062 GAL J3,23 AT! 86.7| HCA 305.56 SHA 118.20 EC( .33138 _NC 3.29!0 vJ 30,247

36.408 GAP 18.78 AZP 88.08 TAL 149.34 TAP 95;|0 RCA 79,03 APO 157.37 v? 34.955

39,76 ?AP |77.6_ [T5 194.0| ?A[ 129.6| £TE 180,82 ?AC 115.8_ ETC 166,38 CLP 177.68

OLA 24.77 RAL

_NJ LONG |NJ RT A$C |NJ ATMTH IN| TIME

|_5.&J 285.47 72.16 5 21 20

114.05 275.34 61.?| I 26 57

10J.81 286.38 73.13 6 59 9

158.61 273.98 60.32 2 23 A

71.52 288.35 73.22 8 43 _Z

149.10 270.64 56.92 2 47 43

MIO-COURSE _X[CUT_ON _CCURACv

SGT 36Aa.5 SGR 396,4 SG3 |J5.4

RRT .4789 RRF .a649 RTF .9650

SG_ 56_9.4 R23 .0011 R13 .9650

SGJ 5647.7 $G2 347.B THA 1.93

54.15 RAO 6569.2 VEL J3_626 PTH 2.49 VHP 11.960 0PA 5.56 RAP 2|.59 ECC ?.O596

PO C_T TIM IN| ? LAT !NJ _ LONG

78J5.5 -74.59 lj7.45

3637.0 -_.56 !67.47

24_2.? -Z7.12 93.67

3a45,5 -.?B !57.O9

E136.5 -32.89 68,??

3364.0 4.77 14Z.79

OR_IT OETERMINATION ACCURAC y

ST Z778.7 SR 395.! SS 665.0

CRT .87_7 CR$ -.836J CST -,9974

LS_ 2877.5 NSA !98.! sSa _J.Z

ELI 2800.J EL? 191.4 aLr ?.ll

LAUNCN 0ATE 0EC !! !865 FLIGHT TIME 2!0.00 ARR!VAL OAT[ JUL 9 1966

NELIOCENTRI( CONIC

R_ 147.30 LAL -.00 LOL

Re IO8.37 LAP -?,_6 LOP

RE 703,!47 GL 9,$9 GP

PLAN[TOC[NTRIC CON!C

C3 ?3.347 VHL 8.564

LNCN AIMTH LNCH TIME

90.00 a 33 53

90.00 0 !9 6

!00,00 8 1_ 27

100.00 ! 19 !4

!!0.DO 8 7 50

110.00 I 48 J9

O!FFER_NTIAL CORR_CT_ON_

T0E 3.4462 TRA 6.3407 TC3-|,0373 8AU 1.O172

ROE .5786 RRA .0878 RC3 .0045 FAU .00a_7

FOE .7431 FRA 1.6_27 re3 -.0575 8SP 18776

80[ 3.4945 _RA 6.54|] 8C3 1.O373 FSP -383

0[STANCE 603.150

78.74 VL 26.028 GAL 14.54 A?L 86.7? MCa 308.?_ SMA 118.01 ECC .34747 [NC 3.2786 Vl 30._17

27.54 VP 36.395 GAP ]9.80 ATP 87.95 TAL |48.28 TAP 97.03 RCA 77,01 kPO !59,0! v? 34.968

-.49 ?AL 38.17 ?AP 176.66 [75 |90,50 ?AE lZ9,45 ETE 180.84 ?aC 117.97 ETC 166.20 CLP 176.70

OLA ?a.51RAL 35,93 RA0 6569.4 VEL 13.953 PTH 2.55 VMP 12.58a OPA 6.46 RAP ?3.63 ECC Z.?O?;

L-| TIME |NJ LAT INJ LONG INJ RT ASC |NJ AZMTH INJ T[ME PO CST TIN INJ _ LATINJ Z LONG

3a31.61 -?Z.OE 126.47 _89.47 71.74 5 53 4 7831.6 -74.3! _18.55

4283._1 2.7_ 176,6_ Z78.B| 61,80 I 30 30 3683.E -1.07 169.99

3100.9? -74.67 103.01 290.40 72.56 7 10 7 2500,9 -?6.87 94.93

4089,13 5.|6 |61.O_ _77.47 60.5_ _ 2? _3 3489.; 1.|9 !_4,48

2758.66 -30.78 79.13 292.45 74,33 8 53 49 _15_.7 -32.67 70,3_

4004.J5 10.8_ 151,_6 274.|4 57.32 ? 53 3 3404.2 6,?4 144.91

NI0-COURSE EXECUTION ACCURACY ORB!T 0ETERNINATION aCCURAC Y

SGT 5621,6 SGR 390.4 $G3 J|Z.O ST 2720.3 SR 367.4 SS 666.1

RRT .5098 RRF .4964 RTF .96_7 CRT .8674 CRS -.8335 CST -.997B

5G8 5633.1 R23 .0009 RJ3 .9687 LSA 2820,4 NSA 197.1 SSA 10.7

SG1 5625.I SGZ 335.8 TH_ Z.03 ELI ZTaJ,! Cat 19_.3 ALr T.08

LAUNCH 0ATE OEC 11 1963 FLIGHT TIN[ 21_.00 ARRIVAL CAT_ JUL ll J966

N[LIO_ENTR?C CONIC

RL |47.30 LAC -.00 LOi.

RP 108.33 LAP -2.43 LOP

RC 204.893 GL 8.93 GP

PLANETC_ENTRIC CONIC

C3 84.]25 VHL 9.172

LNCN J?_T# LNCH T]J_

90.00 4 a? J3

90.00 0 20 52

!00.00 6 28 56

100.00 I ?l 50

ll0.00 8 17 9

]!O.00 1 50 6

DIFFERENTIAL CORR£CT|ONS

TOE 3._585 TRA 7.|457 TC3 -.8487 BAU .9546

ROE .8048 RRA .0986 RC3 .0050 FAU .00339

FOE .7491 FRA 1,7041 rC5 -.0349 8SP 18683

flOE 3.6095 BRA 7.!464 Be3 .8488 rSP -370

0ZSTANCE 606.8_0

78.74 VL 2_.994 GAL 13.97 A?L 86,73 HCA 311.95 SMA 117,83 [CO .36539 INC 3.265! V; 30.747

30.74 VP 36,384 G*P 20,95 AZP 87.82 TAL ]47.|2 TAP 99.06 RCA 74.78 APO 160.89 V? 34.9_J

-.AS ?AL 36.72 IAP 173.65 ETS |88.55 ?AE 129.24 £TE 180.86 ?AC I70.05 ETC 165.9_ CLP !75.68

DLA _4.27 RAL 37,57 RAO 6569.6 VEL 14.334 PTH ?.61 VHP 13.781 _PA 7.33 RAP ?5.64 ECC _.3845

L-_ TIME ]NJ LA7 ]NJ L_ ]NJ RT _SC _NJ A?MTH ]NJ T]N_ PO CST TIM INJ 2 LAT JNJ _ LONC

34A6.5J -21.70 127.45 293.35 71.35 5 44 39 2846,5 -74.0_ 1J9.56

433|.36 4._7 179.37 _87.15 6].98 1 33 3 3731.4 .49 172.68

3118.55 -Ca.31 104,25 ?94.29 72.04 7 70 55 2518.5 -76.53 96.J6

4134.57 6,68 163.54 ?80.83 60.80 2 30 44 3534.6 ?,73 156.97

7779.89 -30,38 B0.66 ?96.40 73,52 9 3 ?9 2160.0 -3?,34 7;.99

4045.88 17.|5 !33.53 ?77.54 57.80 ? 57 3? 3445.9 7.8J ;47.;2

MI0-COURSE EXECUTION ACCURACY _B[T 0[TERN]NATION ACCURACY

SGT 5596.B 5GR 383,8 SG3 |08.8 ST ?664.6 SR 37_,3 $5 670,?

RRT .3409 RRF .5282 RTF ,97Z5 CRT ._676 CRS -._316 CST -.99#?

SG6 3610.0 R?3 .0006 R13 ,97?5 LSA ?766.7 HSA ;94.9 SSA 10,?

SG| 5600.7 SG? 3??,6 THA ?.J3 _LI 76_4,_ EL? 190.0 aLr 7.07
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL 2, 1965-66,

LAUNCH OAT[ 0EC 11 1965 FLIGHT TINE Z14.00 ARRIVAL CAT? JUL ]5 ]966

HELIOCENTRIC CONIC

RL 147.30 LAL -,00 LOL

Rp 108.29 LAP -2.Z9 LOP

RC Z06.614 GL 8.|9 GP

PLAN[TOC[NTR]C CONIC

C3 97.089 VHL 9,853

LNCH A_MTH LNCH T_NE

90.00 4 58 ?]

90.0O 0 ?! 37

100.00 6 39 IZ

100.00 1 23 87

1J0.00 B 26 9

I10.00 l 52 59

OIFFERENTIAL CORRECTIONS

TOE 3.6808 TRA 7.8005 TC3 -.677_ BAU o879J

ROE ,63|] RRA .J326 RC3 .0024 FAU .00|84

rOE .7576 FRA |.7934 FC3 -.0164 BSP 18670

BOE 3.7345 BRA 7.80|7 BC3 .6773 FSP -359

DISTANCE 610.056

78.74 VL Z5,962 GAL 17.56 AZL 86.75 NCk 315.14 SMA 117.66 ECC .38560 ]NC 3.Z502 Vl 30.247

33.93 vP 36.374 GAP ?Z.Z4 AZP 87.69 TAL 146.09 TAP I01.23 RCA 77.79 APO ]63.02 V2 3_.994

-.47 7AL 35.4J TAP 174.57 ETS J87.29 ?AE J26.97 ETE 180,88 7AC 122,08 ETC 165,75 CLP 174,59

OLA 23.90 RAL 39.06 RAO 6569.9 VEL J4.779 PTN Z.67 VHP J4.066 0PA 6.]6 RAP 27.60 ?CO Z.5978

L-| TIME ZNJ LA7 IN! LONG |NJ RT ASC |NJ A_NTH IN! T|ME PO C$T TIN IN! Z LAT IN! Z LONG

3A60.06 -21.40 ]28.53 297.08 7|.00 5 56 I ZB60.! -23.80 120.48

458|.|I 5.85 182.|2 285.54 62.25 | 34 58 3781.I Z.09 175.46

3J34.89 -23.96 J03.54 298.02 71.57 7 31 ?7 2554.9 -26,75 97,50

4J8J.54 8,23 J66.J6 264.03 6].J6 Z 33 8 3581.5 4.32 159.56

2800.3J -29.96 62.11 300.19 72.73 9 J2 49 Z200.3 -32.05 75.50

4088.89 13.69 J55,_0 2_0._| 3_.57 3 I 8 346_.9 9.4I 149,42

MI0-COURSE [X[CUTI_ ACCURACY ORBIT _ETERHINA T]ON ACCURACY

SGT 3363.6 SGR 576.6 $G3 103.7 ST 2607.3 SR 367.8 SS 677.9

RRT ,3713 RRF .5393 RTF .976I CRT .8382 CRS -.6300 CST -.9985

SGB 3378.3 R23 .000i RI3 .976J LSA 2712.Z MSA J91,7 SSA 9.6

5GI 3369.7 SG2 30B.B THA 2.22 ELI 7626.4 EL? I87,4 ALF 6.94

LAUNCH OATE DEC lJ J963 FLIGHT TIN? 216.00 ARRIVAL DATE JUL 15 1966

HELIOCENTRIC COtA|C OISTANCE 612.743

RL J47.30 LAL -.OO LOL 78.74 VL 23.93! GAL 19.32 AZL 86.77 HCA 3IB.34 SHA JJ7.49 [CC .40842 INC 3.2335 VJ 30.247

RP J08.25 LAP -2.]3 LOP 37.J3 VP 36.364 GAP 23.71 ATP 87.58 TAL |A5.2| TAP ]05.53 RCA 69._O APO 165.48 V2 35.007

RC E08,309 GL 7.47 GP -.47 7AL 34.24 ZAP |73,42 ET$ I86.44 ZAE 128.63 ETE i80.89 ZAC I24.03 ETC 165.45 CLP 175.43

PLANETOCENTRIC CONIC

C3 |JZ.SIO VHL |0,62J OLA 23.33 RAL 40.39 RA0 6370,J VEL |3.302 PTH 2.74 VHP J4.955 0PA 8.96 RAP ?9.50 ECC 2.8566

LNCH ATNTN LNCH TIME L-Z TIME rNJ LAT IN! LONG IN! RT ASC IN! AZMTH |HI TIN[ PO CST T|N IN! 2 LAT IN! ? LONG

90.00 3 9 J! 3A77.17 -2!.!3 J29.l_ 300.63 70.70 6 7 3 2872.? -23.57 12J.79

90.00 0 2! 22 4A32.!4 7,46 I83,00 288.38 62.60 ] 33 J4 3832.! 3.73 178.31

lO0.O0 6 49 iO 3!A�.BJ -23,63 !06.33 30!.fl7 71.I4 7 41 40 2549.B -Z5.99 98.33

JO0.O0 ! ZA 4 4229.72 9.80 168.88 287.13 61.62 2 34 54 3629.7 5.93 162.22

lJO.O0 8 34 47 2819.38 -Z9.39 83.45 303.78 72.03 9 21 46 2219.4 -3J.75 74.91

lIO.O0 I 34 56 4132.92 13.23 |38,36 2_3.9& 39.03 3 5 49 3532.9 J].04 I_1.80

OIFFER[NTIAL CORRECTIONS MIO-COURSE EXECUTION ACCURACY ORSZT 0ETERM!NA T!ON ACCURACY

TOE _,8!99 TRA 8,3!7! TC3 -.5706 BAU .763I SGT 5330.1 5GR 368.7 SG3 102.7 ST 255].0 SR 356.1 SS 689.0

ROE .6578 RRA .!70| RC3 .0026 FAU .00013 RRT .60J3 RRF .3905 RTF .9796 CRT .8546 CRS -,8293 CST -.9988

FOE .7702 FRA ].9935 FC5 ".00!0 0SP J8647 $G0 5342.4 R23 -.0005 R!3 .9796 LSA ?659.7 NSA I87.3 5SA 9.]

BO£ 3.8762 BRA 8.3!97 BC3 .5206 FSP -349 SG] 5334.6 SG2 294.3 THA 2.50 ELl 7569.2 EL2 ]83.6 ALF 6.84

LAUNCH DATE 0EC 11 ]965 FLIGHT T_ME Z18.00 ARRIVAL 04T[ JUL 17 1966

HELIOCENTRIC CONIC

RL 147.30 LAL -.00 LOL

RP 108.81 LAP -Z.O0 LOP

RC 209.976 GL 6.76 GP

PL&NETOCENTR|C CONIC

C3 |3E,047 VHL I].49]

LNCN AINTH LNCN TIME

90,00 5 ]9 4]

90.00 0 20 ?

I00.00 6 56 46

100.OO J 23 38

II0,00 8 43 0

llO.O0 I 55 53

OIFFERENTIAL CORRECTIONS

TOE 3.981Z TRA 9.3052 TC3 -.3779 BAU .6672

RDE .6850 RRA ,2llZ RC3 .0053 FAU-.OOIB3

FOE .7881FRA Z.0066 FC3 ,0120 65P I8592

80E 4.0397 BRA 9.3076 BC3 .3779 FSP -3A0

DISTANCE 6|4.733

78.74 VL 85.903 GAL 21,31 AIL 86.79 HCJ 321.55 SNA IJ7.34 ?CO ,43429 ]NC 3.2145 V1 30.747

40.34 VP 36.337 GAP 23.38 ATP _7.4_ TAL J44.52 TAP ]06.07 RCA 66.38 4PO 166.29 vz 35.0Z0

-.46 7AL 33.Z4 lap ]72,]7 ETS I65.82 ?kE ]28.]9 ETE 180.91 7AC 175.90 ETC 165,14 CLP 17Z,19

OLA 23.13 RAL 4|.54 RAO 6370.4 VEL I3.9J8 PTH Z.B| VHP 15.968 DPA 9.7J RAP 31.33 ?CO 5,1732

L'J TIME INJ LAT |NJ LONG _NJ RT ASC !NJ ATMTH INJ TIME PO CST TIN INJ Z LAT]NJ Z LONG

348_.5! -Z0.90 129.78 303.97 70.45 6 J7 44 7882.5 -?3.36 1Z].99

4484.J5 9.08 187.97 29],23 63.06 ] 34 47 3684.1 5.39 181.?3

3163.0! -23.34 J07.20 304.90 70.77 7 5] 30 2563.O -25.75 99.Z3

A278.88 1!,38 |71.67 290.02 62.]7 ? 54 57 3678.9 7.56 164.96

2636.91 -29,?! 84.68 307.I3 7J.4] 9 30 17 2236.9 -3].47 76.20

4177.74 I6.BI !60.91 286.92 39.79 3 5 5] 3577,7 1?.67 154.?4

HID-COURSE EXECUTiON ACCURACY ORBIT OETERN]NA T|ON ACCURAC_

SGT 3490.8 SGR 360.3 SG3 I00.0 ST 24_6.4 SR 343.3 ss 704.7

RRT .6314 RRF .62|3 RTF .9630 CRT .8519 CRS -.B793 C$T -.9991

SGB 5307.6 R23 -.OOJZ RI3 .9830 LSA 2610.2 MSA 181.8 SSA B.5

SGI 5493.3 SG2 279.2 THA 2.38 ELI 2513.5 EL? ]78.6 ALF 6.7?

LAUNCH OAT? OEC 1] 1965 FLIGHT TIME 220.00 ARRIVAL OATE JUL 19 1966

HELIOCENTRIC CON|C

RL 147.30 LAL -.00 LOL 7_.74 VL

RP 108.17 LAP -1.84 LOP 43.54 VP

RC 211.617 GL 6,08 GP -,46 ZAL

PLANE TOC_NTR|C CONIC

C3 J55.82| VHL 17.4e3

LNCH ATMTH LNCH T!I4[

90.00 5 29 46

90.00 0 17 34

J00.00 7 7 58

JO0.O0 J 22 4

JIO.OO 8 30 A6

J10.O0 J 53 45

O!FFER£NTIAL CORR[CTION$

TOE 4.|72J TRA10,1774 TC3 -.2483 BAU .5|77

ROE .7J3! RRA .2564 RC3 .0046 FAU-.O04]7

FOE .8!75 FRA 2.J337 FC3 .0232 BSP J8A49

BDE 4.2326 BRAID.I806 BC3 .2483 FSP -329

DISTANCE 615,823

25.876 GAL 23.35 AZL 86.8J HCA 324.75 SMA lJ?.Ig ECC .46373 INC 3.]926 V] 30.747

36.33J GAP 27.30 AZP 87.39 TAL !44.06 TAP 108.82 RCA 67.85 APO 171.54 V? 35.034

32.42 ?AP I70.9J ETS ]83.36 ?AE 127.64 [TE 180.92 ?AC J27.66 ETC J64.BJ CLP 170.82

OLA 22.68 RAL 42.30 RAO 6370.7 VEL !6.648 PTH 2.89 VHP 17.J29 OPA J0.4! RAP 33.06 ?CO 3.5644

L-I TIME |NJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TZHE PO CST T!N _NJ 2 LATINJ 2 LONG

3490.7A -20.71 !30.31 307,07 70.25 6 27 57 2890.7 -Z3.?Z 172.54

4336.91 I0.69 JgI.OI 295.87 63.62 l 33 II 3936.9 7,06 1_4.?1

3J74.1! -23.09 !07.93 307.96 70.47 8 0 52 2374.1 -?5.54 99._9

4328.77 12.94 /74.33 292.71 62.82 2 54 !2 3728.B 9.?0 167.76

?852.3] -28.87 63.76 3J0.2A 70.65 9 38 J8 ?252.5 -5!.ZJ ?7.34

4273.!4 !8.34 !63.33 289.70 60.6A 3 6 8 3623.J 14.29 156.76

NIO-COUR$_ _XECUTZON ACCURACY ORBIT 0ETERN/NA T!ON ACCURACY

SGT 3446.5 SGR 35!.3 5G3 97.4 ST ?444.3 SR 329.6 SS 726.J

RRT .6608 RRF .63]7 RTF ,986] CRT .8503 CR5 -.8305 CST -.9993

SGB 5459.8 R25 ".00]9 R13 .986! LSA 2565.1MSA 175.J SSA 8.0

SGI 5455.3 $G2 265.6 THA 2.45 ELI 2460.4 EL2 172.5 ALF 6.57

1767



JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL 2, 1965-66]

LAUNCH DATE DEC _Z 1965 FLIGNT TIME 70.00 4RR|VAL DATE FEB 20 Ig6S

HEL]OCENTR|{ CONIC 0I$TANCE J�|.0ZI

RL J47.28 LAL -.00 LOL 79.76 VL 27.579 GAL °9.42 ATL 06.60 HCA 86.24 SMA IZ7.4I ECC

RP 107.61 LAP 3.39 LOP J65.99 VP 37.750 GAP -9.45 AlP _9.78 TAL 2|7.36 TaP 303.60 RCA

RC 51.701 GL 16.90 GP 1.12 ZAL I4J.II ZAP J7.74 ET$ 3§5.43 7k[ I49.0I ETE 342.77 74C

PLANETOCENTR|C CON|C

C3 30.848 VHL 5,554 OLA -4.44 RAL 294.23 RAD 6568.Z VEL 12.338 PTH _.Z_ VHP 6.649 DPA

LNCH ATMTH LNCH TIN? L-] TZME IN| LAT IN| LONG |NJ RT A$C IN| A_MTH ZNJ TTME

90,00 2 9 57 2482.78 -JB,?B 39.4B 26J.66 IJI.59 2 46 20

90.00 13 I 51 5102.87 24.65 226.52 I84.33 75.60 14 26 54

100.00 3 29 13 J927.11 -I9.95 20.17 16|.16 112,73 4 J 20

1oo.00 14 23 17 4833.7e 23.87 206,37 183.97 ?4.47 IS 45 51

JI0.00 4 3Z A0 I728.43 -23.07 3.58 139.64 II5,95 5 I 29

110.00 13 38 IB 4g05.23 29.I4 |87.B8 162.83 71.28 16 55 4

OIF_ERENTrAL COqRECT|ONS M_0-COUR${EXECUTIC_ ACCURACY

TOE -.ZOO3 TRA -,3242 TC3 ,4ZOJ BAU .1790 SGT 610.8 SGR 394.9 $G3 I49.6

ROE -.3600 RR4 .0560 RC3 -.1089 FAU .03062 RRT ,O036 RRF -.0193 RTF ".6153

FOE .4510 fi4 -.3230 rC3-1.4205 BSP 1611 SOB 727.3 223 -.0|37 RI3 ".6|35

BOE .4120 BRA .3290 BC3 .4340 FSP -394 SGI 610.B SO2 394.9 THA ,23

,22463 INC 3.40)5 Vl 3D.Z_O

98.79 APO 256.03 VZ 35.2t6

63.49 ETC 163.58 CLP -J7.70

-IA.05 RAP 331.20 ECC 1.5077

PO C_T T_M IN| Z LAT IN| Z LONG

I582.8 -]5.69 32.17

4502.9 22.43 216.55

|327.1 -16,_0 12.89

4233.8 23.48 198.58

J128.4 -|9._9 356.37

4005.2 26._I 179.85

_|T 0ETERMINATION ACCURACY

ST 230.3 SR 371.8 $S 184,_

CRT .8754 CR$ ,95_2 CST ,7059

LSA _02,9 M$4 136.7 $$A 24.B

ELI 426.5 ELZ 97.1 ALF 59.8|

LAUNCH DATE OEC 12 1965 FLZGHT T_ 72.00 ARRZVAL DATE FEB Z2 1966

HELIOCENTRIC CONIC OJ$TJN(E J97.8_O

RL 147.28 LAL ".00 LOt. 79.76 VL 27.713 GAL -9,37 AZL 86.6! HCA 89,48 SM4 128.32 ECC .21850 [NC 3._901 Vl 30.250

RP 107.83 LAP 3.39 LOP 169.24 VP 37.840 GAP -8.39 AZP 89.97 TAL 2J8.79 TAP 308.27 RC_ 100.29 APO 156.36 V2 3fl.ZO8

RC 34.462 GL J7.|7 0P 1.2J ?AL J42.08 2AP 20.87 ET_ 3_.79 24_ 149.38 _T_ 343.1_ ZA( 63.5? _TC J_._4 CLP "20.83

PLAN[TOCENTRIC CONIC ......

C3 30.002 VNL 3,477 OLA -4.36 RAL 293.06 RAD 63_I.2 VEL 12.303 PTH 2.22 VHP 6.207 0PA -|3.93 RAP ]3J.27 ECC 1.4938

LNCN A?_TH LNCH TIME L-! TiN( fNJ LAT fNJ LONG fNJ RT A$C ZNJ A_TH IN| TfN( PO (ST T_M _NJ _ LAT fNJ 2 LONG

90.00 2 4 4I Z|7B,ZB -I8.67 39.Z0 |60,04 111.68 2 40 59 |578.3 -15.f6 31.90

90.00 12 57 4? 5093,42 24.49 223.88 1_2._2 75.32 14 _2 40 4493,4 22.2] 2J?.93

fO0.O0 3 23 5¢ |922.4g -1g.8_ 19.88 139.34 112,84 3 _ 1 1322.5 -J6.57 12.6l

JO0.O0 14 21 10 4824.43 23.69 205.73 162.26 74.17 15 41 34 4224.4 23.28 197.77

110.00 4 27 32 17_3.33 -22.93 3.27 138.03 II6.0B 4 36 i3 i123.5 -19.23 356.08

I|0.00 13 34 $ 4596.|6 28.94 187._6 J_j,JJ ?0.9_ 16 _0 43 _)_;_ 2_.07 179.2_

O;FFERENTIAL CC_RECTJONS N_0-COURSE EXECUTION AC(URACY _B_T OETERM_NA T;ON ACCURACY

TOE -.J993 TRA -.3118 TC3 .4330 BAU .1799 SGT 6|4.4 $OR 393.9 $G3 170.7 ST 230.8 SR _71.4 SS 306.8

ROE -,3547 RRA .05_1 RC3 -.1095 FAU .05646 RRT .0080 RRF -.0_67 RTF -.6J58 CRT .8823 CR$ .9479 C$T .7033

r0E ._110 FRA -.6234 r_3o1,6292 BSP 1620 SGB 729.8 RZ3 -.0|83 RJ3 -,6|59 L$4 514.5 MSA 141.6 $54 24,9

BOE .4068 BRA .3163 BC3 .44_6 rSm -(37 $OJ 6J4,3 $G2 393.8 TH_ ,30 £L| 426,9 EL2 94._ ALF _9.61

LAUNCN DATE DE_ |2 J965 FL|0HT T|ME 74,00 ARRIVAL DATE fEB 24 ]966

NEL|OCENTR_C COq[C

RL IAT.ZB LAL -.00

RP |07._6 LAP 3.38

RC 5e.2_1 GL 17.40

PLANETOC(NTR|C CONIC

C3 29.290 VHL _.412

LNCN A_NTH LNCH TIME

90.00 2 0 0

90.00 12 54 5

I00.00 3 19 20

|00.00 |4 17 2_

|10.00 4 22 $7

IJ0.00 13 30 J8

0I$T_NCE 204.595

LOL 79.7_ VL 27.830 G4L -9.32 4_L 8_.62 HC4 92._'2 $M4

LOP ITZ.AB VP 37,9|6 GAP -7.78 ATP 90.I£ TAL 220,1| TAP

GP 1.30 Z_L 142.90 7_p 24.17 ETS 356,06 ZAE 150.05 ETE

129.14 £C( .21322 INC _.3788 Vl 30.230

312.83 RCA IG_.60 APO 156.67 v| 35.200

343._0 _AC _.4_ [TC |6_,_8 CLP -Z4.14

0L4 -4.30 RA_ 292.01RA0 6566.2 VEL 12.275 PTH 2.21 VHP 5.796 0P4 -13.87

L-I T_ME _NJ LAT IN| LONG IN| RT _SC IN| A?MTM |NJ TIME PO C$T T|N

2174.32 -IB,57 38.95 158.60 1II,77 2 36 15 1574.5

5065.55 24.35 225.33 1_t,11 75.0_ 14 |_ 50 44_.4

J918.42 -19,72 19.63 |fla.lO 112.93 _ 51 18 15|8.4

4_|6.45 25.55 203.J_ |_0.73 7_,_2 15 _ 4_ 4216.5

1719.24 -22,80 3.01 156.39 J|6.I9 4 51 36 1119.2

4588.42 28.77 |86.72 J39.39 70.68 I6 46 47 3988.4

D;rFERENTZAL CO_RECT|ONS

TOE -.1953 TRA °.30J0 TC3 .4451 BAu .1794

ROE -.3483 RRA .0508 RC3 -.108| FAU .063|8

rOE .5776 FR_ -,7432 FC3-|.8674 6$P 1644

BDE .4002 BRA .3053 BC3 .4583 FSP -535

M|O-COURSE EXECUTZON ACCURACY

SOT 614.0 SGR 39J,9 SG3 J9A.8

R_T ,0098 RRF -.034| RTr -.6127

SGB 728,4 R23 o.0239 R13 -.6129

5GI 614.0 8G2 391.8 TH_ .61

RAP 35|.18 ECC I._$20

[NJ Z LAT IN| Z LONG

-15.45 31.66

22.06 217,40

-1_.45 J2.37

23.09 197.25

-19.09 355.B_

25.86 178.7_

ORBIT OETERMINATTON ACCURACY

ST 228.A $R 370.2 $S 329.8

CRT °8856 CR$ .9425 C$T ,EgS?

LSA 525.1MSA 146.9 SSA 25.O

ELI 425.0 EL? 92,4 ALF 5_.77

LAUNCH DATE OEC J2 1865 FLIGHT T|14_ ?6.00 ARR|VAL DATE fEB 26 1966

NELZO_ENTR|C CON|C

RL 147.28 LAL -.OO

RP 107.69 LAP 3.33

RC 38,J$4 GL 17,60

PLAN(TO(ENTR|( CON|C

C3 28._83 VHL 3,336

LNCH A_NTH LNCH T|N_

90.00 I 53 34

80.00 12 50 48

100.00 3 15 13

100.00 14 14 8

_ZO;OO 4 |8 36

||0,00 15 26 56

O|STANCE 21|o345

LOt. 78.76 VL 27.931 GAL -9,28 _ZL 86,63 HCA 93.83 SN; I29.85 ECC .20870

LOP I73,72 VP 37.984 GAP -7.00 ATP _0.35 TAL 221.32 TAP 317.27 RCA !02.75

GP 1.40 Z_L J43.64 ZAP 27.66 ET5 336,26 _AE |31.03 EYE 343.69 ?AC 65,21

OCA -4.24 RAL 281.08 RAO 6368.2 VEL I2.230 PTH 2.20 VHP 5.415 0PA -13.85

L-X T|M[ ZNJ LAT |NJ LONG IN| RT A$C _NJ AZMTH |NJ T|ME PO CST TIM

2170.8J -18.48 38.73 137.34 111.84 2 32 4 1570.8

3078.38 24.22 224,85 J38,79 74.87 J4 J5 26 4478.4

1914.62 -19.63 19.4J 156.84 113.01 3 47 |0 1314.8

4809.60 25,4| 204,7_ 138.42 73.71 ]5 34 18 4208.6

|715.4_ -22.68 2.77 |55,34 |16._9 4 47 31 Z115.5

4581,73 28.61 18_,26 I58.26 70.45 16 43 lB 3981.7

_NC 3.367A VI 30.250

4PO 156.95 V? 33.]91

ETC 163.65 CLP -27.63

RAP 330.90 ECC |.4720

|NJ 2 L4T IN| 2 LONG

-15.36 31.45

2J.9J 216.95

-16.34 JZ,J5

22.94 196.B0

-18.97 3_3.6_

25.65 175._I

O28|T O[TERM[NAT]ON ACCURACY

ST 22_.9 SR 36_.J SS 354.7

CRT ,8854 CRS ,9384 C$T .6560

L$A 53?.| MS4 |52.8 $SA 24.9

ELI 422.| EL2 9|.6 &LF 59.92

OIFFERENT|AL CORRECTTON$

TO[ -,18|J TRA -.2_53 T(3 .4457 _AU .1758

ROE -,3438 RRA., .0482 RC3 -,1074 FAU .07070

FOE .6550 FRA -.$74| FC3,2.1340 BSP 1607

BOE .3933 BRA .2994 8C_ .4364 FSP -619

M|0-COUR$E EXECUTZON _CCURACY

SGT 608.3 SGR 388.0 $G3 221.9

RR7 .0149 RRF -.0443 RTF -.6000

SGB 722.0 223 -.0281 RJ_ -.6003

SGI 608.4 SG_ 386.9 THA ._2

1768



JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL 2. 1965-66p

LAUNCH DATE DEC 12 I�G5

HELIOCENTRIC CONIC

RL 147.28 LAL -.OO

RP lOT.T2 LAP 3.31

RC 6D,133 GL 17,76

PLAN[TOC[NTRIC CONIC

C3 28.157 VHL 5.3D6

LNCH ATMTH LNCH TIME

90.00 1 52 20

90.00 |2 47 57

lO0.OO 3 JI 42

IO0.O0 14 JI 16

JIO.O0 4 J5 Z6

IIO.O0 15 Z4 I

FLIGHT TIME 78,00 ARRIVAL 0ATE rEB ZB [966

OISTANCE Z16.066

LOL 79.76 VL 26.016 GAL -9.24 AFL 86.6A HCA 99.19 5M* i3O.AT ECC .20482 INC 3,3559 Vl 30.250

LOP 17_,96 VP 38.039 GAP -6.26 ATP 90.54 TAL 222,59 TAP 521.58 RCA 103,75 APO 157.20 V| 35.181

GP 1,5J 74L |44,27 TAP 31,36 ET$ 356.4Z 7AE 152.53 ETE 343.76 7AC 6E.73 ETC 163.66 CLP -31.33

OLA -4.19 RAL Z_0.I_8 RIO 6566.1 VEL IZ.228 PTH Z.ZO VHP

L-I T]NE INJ LAT INJ LONG INJ RT ASC INJ ATNTH ]NJ TIME

2J67.68 -IB.40 38.53 I56.24 llI,gI 2 28 27

5072.28 24.J1 ZZ4.4A J38.63 74,69 i4 12 29

1911.62 -i9.54 I9.2] ]55.74 I|3.06 3 43 34

4605.57 25.30 204.3| I56,26 73.52 15 31 19

1712.D9 -2Z,56 2.56 15A.24 J16.37 4 43 56

4515.86 26.46 165,65 157.10 70.24 J6 40 17

DIFFERENTIAL C(_RECTJONS MID-COURSE EXECUTION ACCURACY

TOE -.IB4S TRA -.2943 TC3 ,437| BAU ,]692 SGT 597.1 SGR 365.1 $G3 252.3

ROE -.3360 RRA .0484 RC3 -,1046 FAU .07914 RRT .OZOI RRF -.0566 RTF -.5769

FOE .7425 FRA-I.OI95 FC3-Z.4332 BSP 1532 SGB 710,5 R23 -.0367 RI3 -.5775

BOE .3853 BRA .2953 BC3 .4494 FSP -714 SGI 597,Z SG2 365,0 TMA 1,27

LAUNCH DATE DEC |2 |965

5.063 OPA -13.9D RAP ]30.41 ECC 1.4634

PO CST TIN INJ Z LAT INJ 7 LONG

1567,7 -15.27 31.26

4472,3 21.78 716.55

1311.6 -16.25 11.96

4203,6 72,80 196.40

JJJZ.I -IB.B6 355.a1

3975.9 25.52 177.93

ORBIT _[TERMINATZON ACCURAC Y

ST 221.7 SR 365.4 55 381.0

CRT .SBOl CRS .9553 csr .6702

LSA 5A9.4 HSA J59.1 SSA 24.7

ELi 417.3 EL2 92.2 ALF 60.30

FLIGHT TIME 60,00 ARRIVAL DATE MAR 2 1966

HELIOCENTR|( CONIC

RL I47,78 LAL -.00 LOL 79.76 VL 26.063 GAL

RP 107,75 LAP 3.77 LOP |62.20 VP 56.06J GAP

RE 87.133 GL I7,90 GP 1,64 ZAL 144.81 2AP

PLANETO(ENTRIC CONIC

C3 77.694 VHL 5.263 OLA -4.15 RAL 269.$O RAO 65U.| VEL 12.209 PTH 7.19 VHP

LNCH AZNTH LNCH TIMIE L-Z TII_ INJ LAT

90.00 I AI 17 t16A.67 -I8.33

90.00 If 45 32 5066,83 74.02

IO0.O0 3 8 40 lgO8.74 -19.46

I(30.00 14 6 49 4796.16 25.1¢

llO.O0 4 17 Z7 1709,07 -72.49

liD.DO 15 ZI 32 4570.62 76.36

DIFFERENTIAL CORRECTIGNS

TOE -.|744 TRA ".2672 TC3 .4L_03 6AU .]600

ROE -.35L)O RRA .0462 RC3 -.IOO6 FAU .06663

FOE .8373 FRA-I.J87Z FC3-Z.7706 BSP 1471

BOE .375J BRA .3Oil B(3 .43_2 FSP -627

DISTANCE 724.757

-9.70 A2L 66.66 HCA 102.42 $NA

-3.35 AZP 90.72 TAL 723.32 TAP

35.28 ETS 356.55 7A£ 153.97 ETE

i3J,O! ECC .20149 INC 3.3442 vJ ]0.250

325.74 RCA i04.6J AP0 157.41 V2 35.JTI

343.68 7AC 62.04 ETC 183.61 CLP -35.25

4.74I OPA -14.0i RAP 329.70 ECC 1.4558

INJ LONG INJ RT A$C |NJ AZNTN INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

36.36 135.ZB Ill,97 2 75 2J 1564.9 -15.19 ]1,09

224.07 157.64 74.53 J4 9 59 4466.8 21.66 716.19

I9.03 Jfi4.79 I13.15 3 40 29 1306,7 -16,i6 11.79

703.94 |57.Z6 73.36 I5 28 46 4196.2 72.67 I96.05

Z.38 153,29 116.45 4 40 56 1JO9.1 -18.76 555.23

163.49 156,09 70.06 J6 37 43 3970.6 75.36 i77,59

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURAC_

SGT 560.6 SGR 360.3 5G3 Z66.8 ST 713.8 5R 361.8 SS 401.3

RRT .0213 RRF -.070_ RTF -.5475 CRT .8669 CRS ,9327 CST ,6426

SGB $94.1RZ3 -.Off00 RJ3 -.5433 LSA 56i,0 MSA 165.J SSA 24.4

$G| 580.7 SG2 380.2 THA 1.40 ELI 409.6 ELI 94.J ALF 6J,21

LAUNCH DATE DEC 12 1965 FLIGHT TIME 82.00 ARRIVAL 04TE MAR 4 1966

HELIOCENTRIC CONIC DISTANCE 731.417

RL tAT.Z8 L4L -.OO LOL 79,76 VL 2_.155 GAL -9.16 AZL 86.67 HCA 105.65 SMA 131,46 ECC .19863 INC 3,3321 Vl ]0.250

RP 107.78 LAP 3,2| LOP i85,44 VP 55.171 GAP -4.88 ATP 90.90 TAL 224,I1 TAP 329.76 RCA 105,35 APO 157.58 V2 55.160

RC 64.180 GL 18,02 GP 1,77 ZAL 145.74 TAP 39,44 [TS 356,66 7A[ 155.94 [TE 343.40 ZA( 61.11 ETC 163.53 CLP -39,40

PLANETOCENTRIC CONIC

C3 Z1.276 VNL 5.773 DLA -4.ll RAL 265.05 RAO 6556.t VEL 17.192 PTH 7.I9 VHP 4,449 0PA -14.18 RAP 328,75 ECC 1.4489

LNCH AZHTH LNCH TIME L-i TIME INJ LAT INJ LONG _NJ RT ASC INJ ATHTH INJ TIME PO C$T TIM INJ 2 cAT INJ 2 LONG

90.00 I 46 43 2162.37 -IB.77 3B.ZD 154.47 112.02 2 22 45 1568.3 -15,12 30.94

90.00 12 A3 34 5061,81 23.92 223.73 156.76 74.38 14 7 56 4461.8 Z1.55 7J5.66

IO0.O0 3 6 B 1906.14 -19.39 18.67 153.98 113.20 3 37 54 1306.1 -16.09 11.63

IO0,O0 14 $ 50 4753.77 75.tO 703.60 136.41 73,7J 15 26 43 A|93.2 27.56 195,73

liD,DO 4 9 57 1706.33 -77.41 7,71 152.48 116.57 4 35 23 1106,3 -18.66 355.07

liD.DO J5 19 30 4565.80 28.25 153.16 J55.73 69.90 16 35 36 3965.8 25,25 177.ZT

DIFFERENTIAL CORRECTIONS MID-C_JRSE EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

TOE -.1626 TRA -.3077 TC3 .3_00 6AU .|464 SGT 556.9 SGR 374.7 $G3 373,9 5T 705.6 SR 357.6 55 435.4

ROE -.3756 RRA .0466 RC3 -.0953 FAU .09692 RRT .0236 RRF -.0661RTF -.465I CRT .8439 CRS .9307 CST .6031

FOE .9445 FRA-i.3557 FC3-3.I397 BSP 1327 SGB 672.9 R23 -.0672 RI3 -.4865 LSA 574.3 MSA 171,4 SSA 24.0

BDE .3640 BRA .3J15 BC3 .40|5 FSP -947 SGI 559.0 $G2 374.5 THA 1.66 ELI 400.8 EL7 98.5 ALF 62.30

LAUNCH DATE OEC 12 I965 FLIGHT TIME 8A.00 ARRIVAL DATE NAR 6 1966

HELIOCENTRIC CONIC DISTANCE 2_8.04§

RL I47.ZS LAL -.O0 LOL 79.76 VL 28.206 GAL -9.12 A2L 86,68 HCA 106.68 SMA J31.84 ECC .J9617 INC 3.3197 VI 30.250

RP 107.BJ LAP 3.I4 LOP J68.$7 VP 36.146 GAP -4.24 ATP 91,06 TAL 224,76 TAP 335.64 RCA 105.98 APO 157.70 V2 35.149

RC 85.768 GL IS.I| GP 1,9Z ZAL 145.56 7AP 43.84 ET$ 356.75 ZAE 156.74 ETE 3A2.87 7AC 59.94 ETC 163.41 CLP -43.80

PLANIETOCENTR]C CONIC

C3 78,69J VHL "e_;.|S6 DLA -4.07 RAL 266,57 RAD 65_.] VEL ]2.176 PTH 2.J_ VHP 4,I85 DPA -I4.4J RAP 327.55 ECC 1.44Z6

LNCH ATMTH LNCH TIME L-| TIN( INJ LAT [NJ LONG |NJ RT ASC |NJ AZMTH INJ TIME PC) CST TIM ]NJ 2 LA T ]NJ 2 LONG

90.00 I 44 36 2159.99 -I6.Z1 36.05 153.79 I12.07 7 70 36 1560.0 -15.05 30.80

90.00 i7 47 7 5057.07 23.64 223,4| 156.06 74,25 J4 6 J9 4457.! 2J.45 ZJ5.56

lO0.O0 3 4 Z j903.74 -|9.33 J6.72 J53,29 ||3.26 3 35 46 i303.7 -J6.02 IJ,49

|00.00 J4 5 J7 4766,35 75.00 203.29 155.66 13.06 15 75 6 4J88.5 22.45 195.42

JlO.O0 4 7 54 |703.80 "22.33 2.05 J51.60 116.55 4 36 ]8 1|03,8 -18,58 354.92

liD.DO 15 |7 55 436|,75 26,14 164,65 154.50 69.14 J6 33 56 3961.3 25.17 J76.98

O|FFERENT|AL CORRECTIONS N|D-COURSE EX[CUT|ON ACCURACY ORBIT DETERH]NATION ACCUR4CY

TOE -.1477 TRA -._247 TC3 .3473 BAU .]269 SGT 534.4 SGR 368.3 $G3 364.3 ST J95.5 $R 357,1 SS 464.O

RDE -.3|85 RRA .O5OZ RC3 -,0666 FAU .J1003 RRT .0213 RRF -.]094 RTF -.3995 CRT ,6045 CR$ .g301 CST ,3442

FDE J.O$O$ FRA-J.540] FC3-3.548J BSP IJ4J SGB 649.0 R23 -.0932 RJ3 -.40i4 LSA 568,1 MSA 177.3 SSA Z].6

BOE .3517 BRA ,37#6 6C3 .3564 FSP -1076 5GJ 534,5 $G2 366,7 THA 1,60 ELI 389,3 EL2 105.2 ALF 63.92
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 2, 1965-66,

LAUNC_ OATE DEC IZ 1965 FL|GHT TIME 86.00 ARR1VAL DATE MAR B 1966

H[LIOC£NTRIC CONIC

RL |47.28 LAL -.00

RP 107.B5 L4P 3.06

RC 68.394 GL lB.?0

PLANETOCENTRJC CONIC

c3 26.528 VNL 5.150

LN{H A?MTH LNCH TIME L-[ TIME INJ LAT

90.00 J 42 _3 7157.82 -18.15

90.00 17 40 56 5057.48 23.75

100.00 3 2 22 1901.52 -19.27

JO0.O0 14 4 10 4784.01 24,91

JlO,00 4 6 17 1701.45 -2Z.76

lJ0.O0 13 16 45 4556.85 28,04

01FFERENTIAL CORRECTIONS

TOE -.1270 TRA -.3481 TO3 .2924 BAU ,|075

ROE -.3117 RR4 .0523 RE3 -.0805 _AU -12195

rOE 1.1787 rR4-1.7350 FC3-3.9799 BSP 932

BOE .3363 BRA .3520 BC3 .3032 FSP -1227

DISTANCE 244.639

LOL 79,76 VL 28.247 GAL -9.07 A?L 86.69 HCA 1|2.1! SNA 152.14 [CC .19405 ]NC 3.3069 vJ 30.Z50

LOP 191,90 VP 38.|68 GAP -3.62 J?P 91.25 TAL 225.2? TAP 337.38 RCA 106.50 APO 137.79 V2 35.|3_

GP 2.08 ?AL 145.85 TAP 48,46 ETS 356.03 ?AE 160.87 ETE 541,96 ?AC 5_,53 [TC 163.25 CLP -48.45

DL4

INJ LONG INJ RT ASC INJ ATNTH [NJ TINE

37.92 153.22 112,11 ? 18 53

223.|0 I55.45 74,1| 14 5 8

IB.58 152.73 IJ3.30 3 34 4

202.98 155.08 ??.93 15 23 54

1.91 151.24 IJ6.64 4 34 ]8

184.55 153.89 69.59 16 3? 42

MI0-COURSE EXECUTION ACCURAC_

SGT 511.2 SGR 361.2 SG3 407.7

RRT .0073 RRF -.1336 RTF -.2772

SGB 620.0 R23 -.1295 RI3 -.2782

SGI 511.2 862 361.2 TH_ ,59

-4.O4 RAL ZHB.Z2 RAO 6568.I VEL 12.162 PTH 2.18 VHP 3.930 0PA -14,70 RAP 376.11 ECC 1.4366

PO CST TIM INJ Z LAT |NJ Z LONG

1557,8 -14.99 30.67

4432.5 71.35 ?15,26

1301.5 -15,95 lit36

4184.0 2?.34 195.13

11OI.5 -JB.50 354.79

3956.8 25.00 176.70

ORBIT _ETERMIN4TION ACCURAC y

5T 183,3 5R 347.? 55 491.?

CRT .7372 CR5 .9296 CST ,450!

LSA 601.3 MSA 18?.6 554 ?3,?

ELI 375.5 EL_ 114.5 ALF 66.41

LAUNCH OATE DEC 12 1963 FLIGHT TIME 88.00 ARRIVAL _4TE NAR 10 1966

H[LIC_ENTRIC CONIC

RL 147.Z8 LAL -.00

RP 107.89 LAP 2.98

RC 70.553 GL 18.28

PLANETOCENTRIC CONrC

C3 26.176 VHL 5.116

LNCH A?NTH LNCH TIME

90.00 I 41 37

90.00 12 40 15

lO0.O0 3 1 6

100.00 IA 3 28

110.00 4 5 3

llO.OO 15 16 O

DISTANCE 251.201

LOL 79.76 VL 28.279 GAL -9.02 AZL 86.71 HCA 115.33 SNA

LOP 195.13 VP 38,I8I GAP -3.04 ATP 91.41 TAL 225.64 TAP

GP 2.25 7AL 146.02 ?AP 53.36 ETS 350.91 ?A£ 163.80 ETE

OL4 -3.99 RAL 287.97 RAD 6568.J VEL 12,147 PTH 2.i8 VHP

L-I TIME INJ LAT INJ LCNG INJ RT ASC INJ AZMTH INJ TIME

2155.80 -18.10 37.79 152.76 J12.15 Z 17 33

5047,88 23.67 222.79 154.96 73.98 14 4 23

|899.44 -I9.2I 18.45 152.27 J13.35 3 32 45

4779.48 ?4.8? 202.68 154.58 72.79 15 23 P

1699.23 -22.19 1.77 150.79 116.69 4 33 22

4552.46 ?7.93 184.75 153.39 69.44 16 31 53

OIFFERENTIAL CORRECTIONS MI0-C_JRSE EXECUTION ACCUR4C_

TOE -.|041TRA :_38_ ¢C_ .2207 BAU .0811 _ SGT 497.0 SGR 3_3.6 SG3 452.1

ROE -.3041RRA .0_ RCJ -.0708 _AU .13402 RRT -.0178 RRF °.1638 RTF -.1041

FOE 1._046 _RA-1.9268 FC3-4.4326 BSP 645 5GB 610.0 R23 ,1676 RJ3 .J0J0

80[ .3214 BRA .3844 Be3 .2318 FSP -1373 SGJ 497,1 502 353.5 THA 178.53

132,38 ECC .19721 INC 3.2934 VI 30.250

340,97 RCA 106.94 APO 157.87 v? 35.176

340,45 TAG 56.89 ETC |63.05 CLP -53.33

3.745 0P4 -15.04 RAP 324.43 ECC 1.430P

PO CST TIN INJ 2 LAT INJ ? LONG

1555._ -14.94 30.55

4447.9 ?I,24 714.96

1799.4 -15,89 ]l,Z3

4179,5 72,23 194,84

1099.? -J8,43 334,66

395_.3 ZA.B_ J76,4J

ORBIT 0[T[RMINATION ACCURACv

ST t7_.3 SR 341,| SS 5|9.?

CRT .630? CRS .9307 C5_ .3J6_

LSA 616.6 M54 187,5 SSA ??.7

ELJ 360._ EL? |27,1 ALF 69,5_

LAUNCH 04TE 0EC 12 1965 FLIGHT TIME 90.00 ARRIVAL C4TE MAR lZ 1966

HELIOCENTRIC CONIC

RL 147,28 LAL -.00 LOL 79.76 VL ?8.30? G4L

RP 107.92 LAP 2.88 LOP 198,35 VP 38.187 GAP

RC 72.741 GL 18,34 GP 2.44 7AL 146.11 ?AP

PLANETOC_NTRIC CONIC

C3 25.830 VHL 5.082

LNCH AZMTH LNCH TIME

90,00 I 40 41

90.00 17 39 39

100.00 3 0 11

100.00 14 5 lI

110.00 4 4 11

110.00 15 13 40

OIFFERENTI4L CORRECTIONS

TOE -.0?61 TRA -.4197 TC3 .135Z B_u .0510

ROE -.2961 RR4 .0588 RC3 -.0594 FAU .14627

FOE 1.4236 rRA-?.J167 FC3-4.9024 BSP 357

BOE .3057 BRA ,4738 BE3 ,1477 FSP -1533

01STANCE 25?,7Z9

-8.97 4ZL 86.72 HC_ 118,55 5M4 152.55 ECC ,19060 INC 3.?792 Vl }0.250

-?.47 AZP 91,57 T4L 22_.88 T4P 344,44 RC_ 107.29 APO J57.82 v? 33.114

58.45 ETS 356.99 ?AE 166.99 IT[ 337.87 7AC 55,05 ETC |62.80 CLP -38,42

DLA -3,95 RAL ?87.82 RA0 6568,0 VEL 12.133 PTH 2.17 VMP 3.569 0P4 -15.41 RAP 322.32 ECC 1.4251

L-I TIME INJ LAT INJ LONG INJ RT 4SC INJ A?MTH INJ TIME PO CST TIN INJ ? LAT INJ ? LONG

2153.88 -J8.05 37.67 15Z.40 112.J9 2 16 35 1553.9 -14.B8 30.43

5043.72 23,58 ???,48 1_4.55 73.85 14 4 ? 4443,2 21.14 714.66

1897.45 -19.16 18.33 l_I.gI 113.39 3 31 48 1297.4 -13,P3 11.11

4774.88 24.73 20?,37 1_4,|7 77.65 15 22 45 4174.9 22.17 194,54

1697.O9 -22.12 1.64 1_0.43 116.75 4 32 28 109?.1 -18.36 354,53

4548.01 27.82 183.95 15_.98 69,29 16 31 28 3948.0 ?4.75 176,13

NI0-COUR$£ EXECUTION AEEURAC_ ORBIT CETERNINATION ACCURACY

SGT 501._ SGR 345.6 SG3 497.3 ST 156.? SR 334.4 5s 344.1

RRT -.0644 RRF °.I979 RTr .10BJ CRr .4641CR5 .9318 CST .1235

SGB 608.8 RE3 .1848 RI3 -,1189 LSA 631.1 MS4 191.6 SSA ??.3

SGI 50_.1 SG2 344.3 THA 175.19 ELI 345.1 EL? 142,6 4LF 74.25

LAUNCH 04T£ OEC J? 1965 FLIGHT TIM_ 92.00 ARRIVAL O4TE MAR IA 1966

HELIC_ENTRIC CONIC DISTANCE Z64.2_4

RL 147.78 LAL -.00 LCL 79.76 VL ZB.317 GAL "8,90 A?L 86.74 MCA 171.77 SNA

RP IO7.96 L4P ?.77 LOP 201.58 VP 38.187 GAP -!.94 A?P 9|.72 TAL 2?5.99 TAP

RE 74.934 GL 18.39 GP _.53 ?AL 146.13 TAP 63.72 ET5 357.08 ?_E 170,37 ETE

PLANETO_ENTRIC CONIC

C3 ?5.48? VHL 5,048 DLA -3.90 RAL 287.77 RA0 6568.0 V[L 1_.119

LNCH ATNTH LNCH TIME L-I TIME [NJ LAT

90.00 I 40 6 215_.03 -18.00

90.00 12 40 7 5038.38 23,49

I00.00 2 59 37 1895.52 °19.11

I00.00 14 3 17 4720.11 24.63

110.00 4 3 40 1695.00 -27.06

110.00 15 I5 4_ 4543.40 _7.71

DIFFERENT_4L COI#RE(TION$

TDE -.0454 TRA -.4677 TO3 .0324 BAU .0|93

ROE -.Z877 RRA .0629 Re3 -.0464 FAU .15771

F0£ J,34EI FRA-_._85! FC3-5.3579 6SP ?76

B0E .7917 BRA .4719 8C3 ,0566 rsP -J675

J32.67 ECC .189J8 INC 3.7641 Vl 30.?50

347.77 RC4 IO7.57 4PO J37.77 V2 35,1OJ

333.O_ ?AC 53.0? ETC 162,5| CLP -63.69

PTH 2.17 VHP 3.42? 0PA -15.87 RAP 3?0.43 ECC J.4194

_NJ LONG |NJ RT A_C INJ A?MTH _NJ TIME PO C$T TIN INJ ? LAT |NJ _ LONG

_7.5_ J52.13 1J2.23 _ 15 58 J552.0 -|4,83 30,3?

222.15 154.24 73.71 14 4 5 4438.4 ?J.03 214.34

18.21 15J.64 IJ3.43 3 31 I? I_93.5 -J5,78 11,OO

202.04 153.86 72.51 15 2? 47 4170.1 _?,01 194.73

1.5| 150,18 J16.80 4 31 35 J093.O -J8,79 354,4]

183.64 J52.67 69.J4 J_ _| E6 3943.4 24.6? J75._3

N_0-(OURSE EXECUTION _C_RAC Y ORBIT OETERNIN4TION ACCURACY

$GT 53_.6 _GR 337.5 SG3 540.1 ST 167.7 5R 327.2 SS 36_.5

RRT -,1261RRF -.2389 RTF .3334 CRT .2440 CRS .9345 CST -,|O3P

SG6 633.J R?3 .1711 RI3 -,348? LS4 648.0 MSA 195,2 55A ?J,7

SGI _38,3 507 333.J THA 172.6| ELI 330.6 EL? 161,0 ALr 80.63
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES 4 VOL 2 1965-66,

LAUNCH _ATE CEC IZ I965

HELIQCENTRIC CONIC

RL 14T.Z_ LAL -.0O

RP 108.00 L4P Z,66

RE 7?.|gl GL 19.44

PLANETOCENTRIC CONIC

C) 25.129 VHL 5,0|3

LNCH 47MTH LNCH TIME

90.00 l ]9 50

_0,00 ;E 40 37

lO0.O0 2 59 22

I00,00 14 ] 46

110,00 4 3 29

110,00 15 16 8

FLIGHT TIME g4.00 ARRIV4L GATE WAR 16 1966

LOL 19.76 VL 26.3Z6 G4L

LOP 204.@0 VP ]@.IBJ GAP

GP 2.B] 7AL ]46.08 ZAP

CISTjNC[ 27_,666

-B.84 ATL 86.75 HCA 124.99 5MJ I32.74 ECC .16794 INC ).2_79 Vl 30.250

-I,42 _?P 91.86 rAL 22_.90 TAP 3_0.97 RCA I07.79 4PO 1_7.6_ V2 3_.0_9

69,12 ITS 3_7.19 [AE 17_.77 [TE 322.16 74( 50.97 ETC 162.18 CLP -69,09

EL4 -3.85 RkL 287.79 RkD 6568,0 VEL J2.104 PTH 2,J7 VHP 3.303 CPA -16,22 R4P 318.19 ECC 1.4136

L-I TI_E INJ L&T INJ LONG INJ RT ASE INJ ATMTH [NJ TIME PO EST TIN INJ 2 LAT |NJ 2 LONG

21_0.2I -|7.96 37.45 1_|.94 112.27 2 15 4D |_50.2 -I4.7B 30.21

50}3.32 Z}.39 2ZI,82 |54.01 73.57 I4 4 }0 443].} 20.91 214.02

189},62 -19.D6 18,09 151,45 113,4B } 30 56 1293.6 -15,72 10.89

4765,I4 24.53 201.71 153,62 72.}6 }5 Z]II 4165.1 21.09 19],91

1692.92 -Z2.00 1.38 149.98 116.85 4 }l 42 1092.9 -18.22 }54.29

4538.6| 27.60 18].52 152.43 68.98 |6 3| 47 3958,6 24.49 |75.53

cIFrERENTI4L CCRRECTION5

rOE -.0106 TRA -.3219 TO} -.0843 BAU .0303

ROE -.2788 RRA .O676 RE} -.0318 FAU .16836

FOE 1.6411 FRA-2.4354 FC3-5.8003 BSP 649

BCE .2790 8RA .5263 BE) .0901 FSP -1822

MI0-COURS[ EXECUTION ACCURACY C_BIT 3ETERMINATION 4CCURACY

5GT 604.0 5GR 329.4 SG3 580,4 ST |79.8 SR 319.5 $5 588.2

_T -.2000 RRF -.284J RTF .5268 CRT -.0056 CRS .9368 CST -.3452

5GB 688.0 RE3 .1400 RI) -,5596 LSA 663.9 M$A 197.9 SSA 21.3

SGI 608.9 SG2 )20.| THA 17|.)T ELI 319.5 EL2 179.8 ALF 90.27

LJUNCH CATE DEC 12 1965 FLIGHT TIME 96.00 ARRIVAL C4TE M4R IB 1966

HELIOCENTRIC CONIC 0ISTANCE 277.115

RL |4T,28 LAL -.00

RP 108.O4 LAP 2,_4

RC 79.446 GL 18,48

PLANETOCENTR_( CONIC

C3 24.767 VHL 4.977

LNEH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

90.00 I 39 _2 Z148.38 -|7.9l 37.)3 151._) ||2.]| 2 |5 40

90.00 |2 4I 29 5028,00 23.29 221.46 153.85 73.42 |4 § 17

lO0.O0 2 59 26 1891.7| -19,00 17,97 151.34 113.52 ) 30 57

]00.00 14 4 36 4759.90 24.42 201,36 153.46 72.21 15 23 56

ilO.O0 4 3 36 1690,82 -Z1.93 1.25 J49,87 116.90 4 31 47

llO.O0 |3 16 5_ 4533.56 27.47 182.98 I52.26 68.81 16 32 29

OIFFERENTIAL CORRECTIONS MI0-COURSE EXECUTION ACCURACY

TOE .D26) TRA -.58_9 TC) -.2165 BAU ,0719 SGT 706.B SGR 321.7 SG3 614,4

R0E -,2695 R_A .0727 RE3 -,0156 tAU ,I7712 RRT -.2745 RRF -.3356 RTF .669]

FOE 1.7283 FR_-2.5459 FC3-6.1913 6SP 1155 SG6 776.6 R23 .1J35 RJ) -.6762

BOE .2707 BRA .5874 BC3 .217| FSP -J938 SGI 713.6 SG2 )06,4 TMA JTJ,25

LOL 79.76 VL 28.3Z8 GAL -8.76 A?L 86.77 HCA 128.2J 5HA I)2.75 ECC .18683 IN( }.2305 V! 30.250

LOP ZO8.OI vP 38.17| GAP -,93 AZP 92.00 T_L 225.86 TAP 354,06 R(A i07.95 4PO 157.55 v2 35.076

GP 3.03 ?AL 145.95 Z&P 74,59 ET5 357.32 ZAE 176.54 ETE 288.88 7AC 48.65 ET( 161.82 CLP -74.57

OLA -3.79 R_L 287.9J R_O 6568,0 VEL 12.089 P7H 2.16 VHP 3.2J! 0PA -J6.6J RAP 3J5.86 ECC 1,4076

PO CST TIM INJ 2 cAT INJ 2 LONG

J548.4 -I4,73 30.10

44_8.0 Z0.79 2]5.67

1291.7 -|5,66 J0.77

4159.9 2|.76 I93.57

I090.8 °|8.15 354.J7

3933.6 24.34 175.20

OR6IT _ETERMINATION ACCURACY

ST 204.! 5R 31J,2 5s 605.9

ERT -.2279 CR5 .9406 CST -.5368

C5_ 682.J HS_ 200.0 S54 20.T

ELI 316.9 EL2 195,2 4LF 103.64

L&UNCH C_TE tIC IZ 1965 FLIGHT TIME 98.00 4RRIV4L CArE M_R ZO 1966

HELIOCENTRIC CONIC CISTANCE 285,5J2

RC 147,ZB L&L -.00 LOL 79.76 VL 28.324 GAL -8.68 ATL 86.79 HCA J31.42 SMA 132.72 EEC ,18583 INC 3.2114 Vl 30.250

RP 10_.06 L_P 2.41 LOP 211.23 VP 38.I56 GAP -.46 A?P 92.I3 TAL 225.62 TAP 357.04 RCA 108.06 APO 157.39 V2 35.063

RC 81.719 GL 1_.52 GP 3.24 ZAL 145.76 7AP 80.06 ETS 357.47 ZAE I76.I4 ETE 224,?0 ZAC 46.4J ETC 16|.4] CLP -80.05

PLANETOCENTRJ( CONIC

C3 Z4.]93 VHL 4.939 CL_ -3.73 RAL 288,_0 RAD 6568,0 VCL _2,074 PTH 2,|6 VMP ).|45 CPA -16.97 RAP 3I_.51 ICE |,40|_

LNCH ATMTH LNCH TIME L-I TIME INJ LAT tNJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 L_T ]NJ Z LONG

90.00 1 40 11 2146.50 -|7,86 37.22 1_1.79 112.35 Z 15 58 1546.5 -14.68 29.99

90.00 12 42 42 5022.40 23.|8 221.09 153,76 73,26 |4 6 25 4422. 4 20.66 2|3,3|

lO0.O0 _ 59 47 1889.74 -I8.95 17.85 151.30 |1},56 3 31 17 1289.7 -15.60 I0,6E

IO0.00 ]4 5 48 4754.40 24.31 200.99 153.37 72,04 ]5 25 2 4]54,4 21.63 193.22

l}O.O0 4 4 1 1688,64 -21.86 J.lZ 149.83 116.95 4 32 JO I088,6 -18.07 354.04

tIO.O0 I5 18 3 4528.26 27.34 182.6Z 152,I7 68.64 I6 33 31 3928.3 24.19 174.87

CIFFERENTIAL CORRECTIONS MI0-EOORSE EXECUTION ACCURACY ORBIT OETERMINATION AECUR4C v

TOE .0652 TRA -.6482 TC3 -.36|| BAU .IJ78 SGT 837.Z 5GR 3|4.6 SG} 641.3 ST Z38.6 5R 302.5 SS 619.4

ROE -.Z597 RR_ .0778 RE3 ,OOl9 FAU .18]78 RRT -,348l RRF -.3916 RTF .764| CRT -.4008 CR5 .9447 CST -.6723

FOE 1.7931 FRA-2.616O FC3-6.5225 BSP 1710 SGB 894.3 R23 .0946 RI3 -.7699 L54 700.9 MSA 201.3 5SA 20.0

¢CE .2678 BR_ .6529 8C3 ,36l! FSP -2030 SGI 845.3 SG2 292,0 THA J71.53 ELI 328.5 EL2 201.5 ALF 119.5_

L_UNEH C_TE CEC 12 1965 FLIGHT TIME I00.00 ARRIVAL OATE MAR 22 1966

HELIOCENTRIC CONIC

RL |47.2_ L4L -.00

RP I0_.12 L_P 2.27

RE _4.008 GL 18.54

PLANETOCENTRIC CONIC

C3 24.007 VHL 4.900 OLA

LNCH ATMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTM INJ TIME

90.00 ! 40 48 2144.49 -I7.8! 37,09 ISl.8l 112.39 2 16 32

90,00 J2 44 I4 5016.57 23,06 220.70 153.73 73,10 I4 7 51

100.00 3 O 25 1887.64 -J8,89 17.7_ 151.32 113,60 ) 31 53

lO0.O0 14 7 18 4748,66 24.|9 200.6l 153.34 71.88 15 _6 26

llO.O0 4 4 44 J686.33 -21.79 .98 J49.66 JlT.0! 4 32 50

JlO.O0 15 19 29 4522.73 27.Z0 182.25 JS_.J] 68,46 16 34 5_

O[FFERENTIAL CORRECTION5 MI0-COURSE EXECUTION ACCURAC_

TOE ,J059 TRA -.715Z TC3 -.5J39 BAU .J65! SGT 985.5 SGR 307.8 SG3 665.5

RCE -,2489 RRA .0836 RC3 .0217 FAU .|8995 RRT -.4246 RRF -.4474 RTF .8_65

FOE 1.7932 FRA-2.6828 FC3-6.8500 BSP 2278 SG_ I03_,5 R23 .0735 RI3 -,830J

B_E .2705 BRA .7_00 BE3 .5144 FSP -2175 SG! 994,9 5G_ 276,! THA 17J.SJ

LOL 79,76 VL 78.315 GAL

LOP 2!4.44 VP 38.138 G_P

GP ),46 7AL J45.51 Z4P

0ISTANC£ Z89.880

-8.59 A?L 86.8! HCA J34.63 SMA 137.65 ECC .18494 INC 3,1905 VI 30.250

-.0| AZP 92,24 TAL 2_5,29 TAP 359.92 RCA 108.12 APO 157.J9 V2 35.050

85.48 ETS )57.66 ZAE 175.05 ETE 19B.J5 ZAC 44.23 ETC 16J.03 CLP °85.47

-3.67 R_L 288.37 RA0 6568.0 VEL JZ.058 PTH 2.!6 VHP 3.|04 0PA -17.27 RAP 311.21 ECC 1.]951

PO CST TIM INJ 2 LAT INJ 2 LONG

1544.5 -14.62 29,87

4416.6 20.53 212.94

1_87.6 -15,54 10.53

4148.7 2J.48 192._3

1086,3 -18.00 353.91

)922,7 24.03 174.52

ORBIT OETERMINATION ACCURACY

ST 280.7 5R 292.5 5S 618.9

CRT -.529J CRS .9452 CST -.771F

LS_ 7!2.0 MSA 200.( 5S_ 19.8

ELI 354.6 EL2 J96,5 4Lr I32.76
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES _ VOL 2 1965-66,

LAUNCH CAT? CEC IZ 196§ fLIGHT TIN? |02.00 ARRIVAL ;ATE

HELIOCENTRIC CON|C C|$T4N(E E96,214

RL 147,28 LAL -,00 LOL 79.76 VL 28.301 GAL -8.49 A?L 86,83 HCA 137,84 SM4 |32.$5 ECC .J_412 IN{ 3.1669

RP 10_,t6 LAP 2,13 LOP 217,64 vP 38.1)5 GAP .42 }TP 92.35 TAL 224.85 TAp Z,69 REA 108,14 APO 156.95

_C _6.309 GL IB.56 GP },69 ?AL 145.20 TAP 90.76 ETS 357.89 ?AE 169.49 ETE 188,86 7AC 42.18 £TC 160.6_

PLANETOCENTRIC CON[C

C} 2}.602 VHL 4.858 CLA o3,61 RAL 186,72 RAG 6_68,0 VEL 11.041 PTH ?.15 VHP 3,085 CP4 -|7._1 RAP ]09.0]

LNCH ATNTH LNCH TIME L-[ TIME ZNJ LAT INJ LC_IG INJ RT 4SC INJ A?NTH INJ TIME PO CST TIM INJ 2 LAT

90.00 1 41 42 7142,31 -J7,73 36.96 51.89 112.43 Z 17 24 1542,3 -IA.56

90.00 12 46 5 5010,42 22,94 2_0.Z9 33.76 72,93 14 9 36 4410,4 ?0,39

100.00 3 I ?I 1883.36 -18.83 I?.5b 31.41 113.63 3 32 47 1_8_.A -15.47

100.00 14 9 ? 474Z.6; Z4,06 200.20 53,37 71.70 J3 _8 10 414_.6 21.33

110.00 4 5 44 16_3,84 -_1.7_ .83 49.95 J17,07 4 33 47 108}.8 -|7.91

110.00 15 21 14 4516,89 27.06 181.86 32.16 68,Z? 16 36 31 3916.9 73,86

NA_ Z4 1966

Vl 30,250

v? 35 .C))6

CLP -90.??

ECC 1.3884

INJ ? LONG

79.74

217.55

I0.40

192.4T

353,76

174.15

DIffErENTIAL CC_RECTIONS MI0-COURS£ EXECUTION _CCuRACY _BIT DETERMINATION ACCURACY

TCE .1453 TRA -.76_3 TC3 -,6786 BAU ._146 SAT |J_|,4 SGR )0_.6 $G3 67|.6 ST 3_7,_ SR 783.0 $S E31.3

ROE -.23e5 RRA .0881 RE3 .0411 rAU .19042 RRT -.4913 RRF -.3120 RTF .8643 CRT -.6141 CRS .9532 CST *,819J

rCE 1._376 rRA-?,6351 rC3-6.9847 BSP 2905 SGB 1190._ R23 .0739 R13 -.8670 LSA 738,2 MSA 201,_ SSA 18o7

602 .2793 BRA ,7903 6C3 .6801 rSP -2148 SGl JJ61,5 SG_ Z6J,_ TMA 172.23 ELI 390.1 [L2 187.5 AL¥ 141,71

LAUNCH O&TE DEC I? 1963 fLIGHT TIME J04.00 ARRIVAL CATE N4R ?6 J966

HELIC(ENTRIC CONIC 0ISTANEE ]O2.5Z1

RL 147,28 LAL -.00 LO/. 79.76 VL 28._83 GAL -8.39 AZL 86.86 HCA J4J.O5 SWA J3Z.41 ECC .16339 INC 3.1403 Vl 30.250

RP lOB.20 LAP 1.97 LOP 220.85 VP 38.089 GAP .83 ATP 9_.44 T&L Z_4._) TA_ 5.37 RC_ J08.13 APO 156,70 V? 35.0?3

RC 88.6?3 GL 18.56 GP 3.94 ?_L 144.83 ?_P 95.87 ETS 358.16 7AE 165.93 ETE J84.37 ?_C 40.28 ETC 160.31 CLP -95.88

PLANE TOCENTR|C CONIC

C3 73.18J VHL 4,81_ OLA -_._ RAL _Bg.I_ RAO 6_67.9 VEL 1_.0_ PTM Z.1_ VMP 3.086 0PA -17,66 RAP 307,02 ECC 1.38J5

LNCH ATMTM LNCH TIME L-I TIME INJ LAT

90.00 I 42 _4 2139.82 -|7.69

90.00 I? 48 I_ 3004.13 Z_.SJ

IO0.OO 3 _ 3_ 1887.?? -IB.?6

100.00 14 11 IE 4736.4J Z_.93

zJO.OO A 7 1 1681.O_ -Zl.6_

llO.OO i_ 2_ 15 4_10.90 16.91

OIFFERENTIAL CORRECTIONS

TOE .|840 TRA -.8_4_ TC3 -.8484 B_U .2636

roe 1.B189 rR_-2.3862 rc3-7._090 8SP 3_29
OOE .2923 9R_ ,859_ BC3 .8507 rSP -_171

IMJ LONG IN_ RT _$C INJ A?MTH INJ TIME

36.80 52,03 112.48 2 JP 34

Z19.87 33.84 7_.76 14 11 36

17.42 _1._4 II_.?! 3 33 _8

199.79 33.45 T|.5_ 13 30 9

• 66 50.09 ll?.J4 4 35

181.46 _Z.Z4 68.0? 16 38 Z6

NI0-COURSE EXECUTION ACCURACY

SGT 13Z3.9 SGR ZgB._ SG3 673.1

RRT -.5603 RRF -.3745 RTF .8900

$G8 I357.0 R_3 .O?0J RJ3 -.89E0

SG_ 1_4.? SGZ E45.0 THA 17_.55

PO CST TIM INJ _ LAT INJ ? LONG

1539.8 -14,49 ?9.59

4404.1 _0._4 712.14

IE_.8 -15.40 10.74

4136.4 _I,18 192.07

l_el,o -J?.Sz 3_._o

OPBIT 0ETERMINATION 4CCURAC_

ST 376.7 5R _72.3 55 630.0

CRT -,6765 CRS .9576 CST -.8557

LS_ 756.6 MSA _00.6 SSA 18.0

_LI A30,4 EL_ 17_.5 4LF 148.O1

LAUNCH CATE CEC 12 1965 FLIGHT TIME 106.00 ARRIVAL CAT[ NAR ?8 1966

HELIOCENTRIC CONIC OISTANCE 308.799

RL 147,28 LAL -.00 LOL ?9,76 VL 28,Z61 G&L -_B A?L 86.89 MC_ 144.2) SMA 132_25£CC .|8272 INC 3.1098 vI 30.750

RP 108.24 LAP 1.8_ LOP Z24.05 VP 38,061 GAP J.Z3 87P 9).5) TAL 223.7) TAP 7,97 RCA 108,08 4PO 156,41 V? 35,010

RC 90.946 GL 18.3§ GP 4,21 ?AL 144.40 TAP 100.75 ETS 358.46 ?AE 162.49 ETE 161.71 780 38,60 ETC 160,O5 (LP-I_0,78

PLANETOCENTR_C CONIC

C3 ??.742 VHL 4,769 DLJ -3.49 RkL 269.6_ R80 6567.9 VEL 1_.005 PT_ _.14 VMP 3.J05 OPJ -17.73 RAP 303.23 £CC 1,37=3

LNCH ATMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ 87MTH INJ TIME PO CST TIN INJ ? LAT INJ Z LONG

90.00 I 44 26 2136,87 -17.61 36.6_ 1_.2_ 112,54 2 _0 3 1336,9 -14.40 79.41

_0.00 12 _0 33 4997.77 22.68 _]9.45 153.98 7_._8 14 13 51 4397.8 20.O9 ZJl.74

I00.00 3 4 9 1879,74 -18,68 17.Z3 J51.74 113.77 3 35 Z8 1Z79.7 -15.31 10.06

100.00 14 13 3Z 4730.13 ?3.79 199._7 153.59 71.34 15 3? 27 4130,1 71.02 191.67

110.00 4 8 38 1677.63 -71,53 .46 1}0,29 117.2E 4 36 36 J077,8 -17.71 353.41

1]0.00 15 ?3 31 4504.81 ?6.75 181.05 13_.37 67.88 16 40 36 3904,8 23.51 173.39

CIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION _CCUR_CV ORBIT CETERMINA TION ACCURACY

TEE ,??lJ TRA -.9209 TC3-I.0??4 BSO .3119 SGT 1500.0 SGR ?95.3 5G3 6?0.0 ST (_6.6 SR 261.1 s5 _76.5

ROE -.2153 RR4 .0972 RE3 .0930 FAU ,18785 RRT -.6764 RRF -.6377 RTF .9069 CRT -.T?24 CRS .96Z7 CST -.8785

FOE 1.7850 FRA-Z.494A FC3-7.1510 BSP 4137 SGB 1578.8 R?3 .0?13 R13 -.9084 LS8 776.? MS_ 199.6 SSA 17.?

_CE .3086 6R_ .9260 BC3 1.0260 FSP -2138 SGl 1511.7 SG? 228.4 ?HA 172.81 ELI 477.9 ELi 162.9 ALF 15Z.6}

LAUNCH CATE _EC IZ 1965 FLIGHT TIME |08,00 ARRIVAL CATE MAR 30 1966

HELIOCENTRIC CONIC 0ISTkNCE 31_.049

RL 147.28 LAL -.00 LOL 79.76 VL 28.73_ GAL -8.16 AZL 86,93 HE& 147,45 SMA 137,06 ECC ,18Ill INC 5.O741

RP 108.29 LAP 1.65 LOP ???,_5 VP 38.0?9 GAP 1.61 AZP 97.59 TAL 223.04 T_p 10,48 R(4 1OP.OJ APO 136,10

RE 93.?79 GL 18.51 GP 4.51 ?_L 143.93 ?_P 105.37 ETS _58,86 7_E 159.75 ETE 179,89 7_C 37,13 ETC 159,9!

PLANETOCENTRIC CONIC

C3 ?_.783 VHL 4.?11 OL_ -3,4_ RAL _90.17 R_0 6367.9 VEL 1J.986 PTH _.14 VHP 3.]40 0Pk -17,69 RAP 303,69

LNCH ATMTH LNCH TIME L-I TIME INJ LAT INJ LONG

90.00 I 46 ?0 ?J33.Z5 -I?.57 36.40

90.00 I? _3 5 4991,_0 ??.36 719.03

JO0.O0 3 6 A 1876.06 -18.58 J?,0|

100.00 IA 16 3 4T_T.93 ?3.65 198.96

110.O0 4 JO 36 1674._0 -_].AI ,?3

JlO.O0 15 Z7 59 4498.75 ?6.59 180,65

OI_FER£NTIAL CC_RECTIONS

TOE ,_53Z TR8 -.98A3 TE3-J,_001 BAU .3590

R0E -._030 RRA .J011 RC3 .1091 F_U .18386

FOE 1.7768 FR_-_.3803 FC3-?,1439 0SP 4771

00E .3761 BRA .9894 BC3 I.?05J FSP -_134

INJ RT A$C

57.4_
54.18

51 .g?
S_.?8
50,53
9?,9?

VI 30.?50

V? 34.996

CLP-105.47

MI0-COUR$£ EXECUTION _CCUR_CY

SGT 1676.9 SGR 294.0 SG3 659.5

RRT -.6900 RRF -.6982 RTF .9184

SGB 170_,5 R?3 _075J R13 -:9J97

SGI 1689.4 SG? ?J1.3 TH_ 172.99

ECC 1.3667

INJ A?MTH INJ TIME PO CST TIM INJ ? LAT INJ ? LONG

117.61 ? 2J 53 1_33.3 -I4.30 ?9.20

7_.41 J4 16 J7 4391.5 19.94 ?11.34

113,85 3 3? _0 I776.1 -13.20 9.8_

7J,J7 15 34 47 4JZ3.9 20.86 191.78

J17.31 4 38 30 1074,0 -J7.36 353,19

67.69 16 4_ 58 3898.8 23,33 J73,O1

CWRSIT OET£RMINATION JCCURACY

ST 475,4 SR ?49.? $5 6J7.9

CRT -.7570 CR5 .9675 CST -.89]_

LS_ 794,1 MSA 197,9 SSA 16,3

ELI 515.3 EL? 150,t ALF 156,71
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES _ VOL 2. 1965-66

LAUNCH CAT E CEC IZ 1965 FLIGHT TIME 110.00 ARRIVAL CAT[ APR 1 1966

HEL|OCENTR]C CONIC 0ISTANCE 321.274

_L 147.29 LAL -,OO LOL T9.76 VL ZS.ZO6 GAL -8.03 AZL 86.97 HCA 150.65 SMA 131.84 ECC .18156 INC ].0516 Vl 30.250

Rp 109.33 L4P 1,49 LOP Z30.44 VP 37.996 GAP J.gB ATP 92.64 TJLZ22.IB T*P 12.92 RC* IOT.90 *PO 155.78 v2 34,983

RC 95.621 GL IB.44 GP 4.89 ZAL 141.41 ZAP 109.71 ETS 359.32 ZAE 156.22 [TE 129.49 ?AC 35.9I [TO 159.95 CLP-J09.T9

PLANETOCENTRIC CONIC

C3 ZI.804 VHL 4.669 CL4 -3.43 RAL 290.80 RA0 6567.9 VEL ]1.966 PTH Z.13 VHP 5,189 0PA -17.54 RAP 502.42 £CC 1.55_8

LNCH AZMTH LNCH TIME L-I TIME IN] LAT JNJ LONG IN] RT ASC IN] ATMTH IN] TIME PO CST TIN IN] Z LAT IN] 2 LONG

90.00 I 48 40 2128.64 -17.39 ]6.]J 152.74 112,70 2 24 9 1528.6 -14.17 _B.92

90,00 12 55 45 4985.59 22.43 218.64 154.43 72.25 I4 18 50 4385,6 19._0 210.96

i00,00 3 B 25 JBTI.41 -18,45 J6,72 152.26 113.95 3 39 36 lE?J.4 -15.06 9.57

100.O0 14 ]B 41 4718.04 23,52 ]99,57 |54,03 7].00 15 ]7 19 4118.0 20,71 I90,90

110,00 4 12 59 1669._8 -Z].26 359.94 I50.82 117.42 4 40 48 1069.3 -17,42 352.92

110,O0 15 50 3T 4492.94 26.44 180.26 15_.91 67.50 16 45 30 ]_92.9 23.16 172.64

CIVFERENTI4L CC_RECTION5 MI0-C(_JRS£ EXECUTION ACCURACY ORBIT _E TERMINATION ACCUR4C v

TCE .2865 TRA-I,042B TC3-|.3799 BAU .404J SeT ]851.3 SGR 294.9 SG3 64}.0 ST 522.4 SR 237,0 $5 60_.2

RCE -.1906 RRA .1044 RC3 .]348 FAU .]7820 RRT -.7499 RRF -,7569 RTF .9260 CRT -.7_45 CRS .9229 CST -.9029

FOE |,6609 FR4-2.2373 FC5-7.0754 BSP 5369 SG6 1874.6 R_] ,0842 R13 -.9271 LSA 912.5 MSA 196.5 SSA 15.]

BCE .3441 BRA 1.0480 805 1.]964 FSP -2079 SC] 1864.6 SG2 I94.| THA 173.12 ELI 556.9 EL2 137.9 ALF 159,06

LAUNCH DATE 0£C 12 1965 FLIGHT TIME 112.00 ARRIVAL C_TE APR 3 1966

HELIOCENTRIC CONIC

RL 147.Z8 LAL -.00

Rp I08.37 LAP 1.3]

RE 97.969 GL |8.32

PLANE TCEENTRIC CONIC

C_ 21.301 VHL 4.6j5

LNCH ATNTH LNCH TIME

90,00 J 5J 34

90.00 12 58 25

I00.00 3 JJ 18

100.00 ]4 Zl 22

110.00 4 15 51

JJO.O0 |5 _ ]B

0IFFERENTZAL C_RECTIONS

TOE ,3124 TRA-I.0969 TC3-|.5644 gAU .44T9

ROE -,J777 RRA .1074 RC3 .J635 FAU .17J93

FOE 1.5743 FR,A-2.0884 FC3-6.9878 BSP 5977

SeE ,3594 BRA J.1022 BC3 1.5729 FSP -2028

DISTANCE 327.472

LOt. 79.76 VL 28.|74 GAL -7.99 AZL 87.02 MCA 153.84 SMA J]J.EJ ECC .1_106 INC 2.9901 Vl 30.250

LOP 233.6_ VP 37.960 GAP 2.33 AZP 92.6e TAL 22J.45 TAP ]5.29 RCA 107.?_ APO |55.44 v2 34.970

GP 5.32 7AL I42.85 ZAP 1]3.78 ET$ ]59.88 7AE 153.42 £TE 177.28 ?A( 34.92 ETC 160.20 CLP-IIA.B9

0LA -3.45 RAL 291.50 RA0 6567.9 VEL 11.9A5 PTM 2.13 VHP 3,249 0PA -17.26 RAP 30].4J ECC 1.3506

L-I TIME IN] LAT IN] LONG IN] RT A$C IN] ATM?H IN] TIME PO CST TIN INJ 2 L4T IN] 2 LONG

2122.53 -17,Z3 3§,74 I53.06 |J2.BZ 2 26 57 1522.5 -13.99 28.56

4990.44 22,33 2|8,:_0 154.74 72.1E 14 _1 25 4380.4 19.67 210.64

I865.33 -J8,28 ]6.3_ ]52.59 114.07 3 42 24 1265.3 -I4._7 9.71

47]2,88 _3.41 198.23 J54.34 ?0.86 J5 39 55 41|2.9 20.58 190.58

]663.26 -2|.07 359.57 J5].]5 ]]7.56 4 43 35 I0£].3 -IT.Z2 352.57

4487.72 26.31 ]79.92 153.12 67,34 16 48 6 3887.7 23.00 172.32

MI0-COUR$[ EXECUTION ACCURACY ORBIT DETERMINAT[ON ACCURACv

SGT ZOZ4.O SGR ZgS.B SG_ 624.1 ST 565._ SR 224.5 SS 593.!

RRT -.803] RRF -,8J16 RTF .9313 CRT -,B055 CRS .9777 CST -.90_3

SGB 2046,0 R_3 ,0972 RJ] -.9324 LS_ 826,_ MIA 194.9 554 J4.2

5G] 2038.3 SGZ 176.8 THA 173.19 EL| 595.I EL2 I_6.3 ALr 161.42

LAUNCN GATE CEC IZ 1965 FLIGHT TIME 114.00 ARRIVAL _4T[ 4PR 5 |966

HELIOCENTRIC CONIC

RL 147,28 LAL -.00

Rp IOB,AI LAP 1.14

RC 100.323 GL 18,13

PLANETOCENTRIC CONIC

C5 Z0.77| VHL 4,55_

LNCH _TNTH LNCH TIME

90.00 1 55 J3

90.00 13 0 56

I00.00 ] 14 55

I00.00 14 23 55

110.OO 4 19 Z3

IJO.O0 J5 35 57

CIFFERENTJAL CORRECTIONS

T_E .3345 TRA-I.14}2 TC3-1.750_ BAU .489J

ROE -.1650 RRA .1097 RE3 .195£ FAU .16459

r_E 1.4_53 FRA-I.9200 FC3-6.B602 BSP 6536

B_E ,3750 BRA I,]485 BE3 1.76J2 FSP -1952

0|STANCE 313.646

LOL 79.76 VL 29.140 G_L -?.T5 4ZL 87.08 HC_ |57°04 SMA 13],_5 [CO .1_061 INC 2,9150 Vl 30.250

LOP 236,92 VP 37.923 G4P 2.67 A?P _2.69 T*L 220,55 T4P 17.59 RC4 ]07,63 4PO ]55.09 VZ 34.957

GP 5,88 7AL 14_._5 ZAP 117,55 ETS .58 7A[ 150,84 [TE 176.1_ 74C 54.16 ETC 160.74 CLP-IIT.71

0L4 -3.52 RAL _92.27 RA0 6567.8 VEL 11.923 PTH 2.12 VHP 3.320 0Pk -16.B! RAP 300.67 ECC 1.3418

L-I TIME IN] L_T IN] LONG IN] RT A$C JNJ A_MTM IN] TINE PO CST TIM IN] 2 LAT IN] 2 LONG

EII4,J5 -|T.O] 35.22 ]53.4_ 112.98 2 50 27 ]5J4,E -13.75 28.06

497£,T_ E2,25 Z|B,O£ ]55.]1 72.02 14 _3 53 4_76.7 I9.58 210.40

]857,O7 -]8,05 1_.84 J52,95 I|4.24 3 45 52 |_57.1 -|4.63 8.72

4709.04 23.32 197,98 154.7_ 70.7_ 15 4_ _4 4109.0 _0.49 190.34

]65_,_4 -_0.8_ 3_9.09 I_I._Z ]]7.24 4 46 58 I05_._ -16.94 35_.I1

4483.62 26.20 ]79,65 153.50 67,22 16 50 40 3893.6 _2._ I?Z.O_

MIO-COURS£ EXECUTION JCCUR_CV ORBIT 0ETERMINJTION ACCURACv

SGT 2189.9 IGR 306.4 SG_ 601._ ST 604.8 SR 211.6 SS 577,1

RRT -.8503"_Rr -*_610 RTF .9_46 CRT -.8235 CR5 .9_2? CST -.9103

S_B 2211.3 RE_ .I]_0 #13 -.9356 LS_ 940.I MS4 193.9 SS_ 13.0

SG] 2205.4 $G2 ]60.2 TH_ 173.18 EL] 630.3 EL2 115,2 ALF 163.35

LAUNCH OATE OEC 1Z I965 FLIGMT TIME 116.00 ARRIV4L OAT£ 4PR 7 1966

HELIOCENTRIC CONIC

RL |47.Z8 LAL -.00

RP I08.44 LAP .96

RC 102.682 GL |7.8_

PLANETOCENTRIC CONIC

C5 20._0_ VHL 4,495

LNCH ATMTH LNCH TIME

90.00 I 59 55

90.00 J3 3 3

]DO.DO 3 19 _

100.00 14 26 7

110.00 4 E3 49

110.00 J5 38 20

OIFFERENTI4L CORRECTIONS

TOE .3484 IRA-].IS36 TC3-I.9444 8AU ._9J

ROE -.J522 RRA .Ill9 RE3 .2338 FAU ,J5719

FOE 1,5?BO FRA-I.7540 FC3-6,7342 BSP ?lie

BOE .3_02 BRA 1.1889 Be3 1.9594 FSP -]885

OISTANCE 339.796

LOt. 79.76 VL 28,|03 GAL -7.60 AZL 87,17 MCA 160.23 SMA 13],09 ECC .18022 INC 2.9305 Vl 30.850

LOP _40,0] vP 37.884 GAP _.99 A?P 92.6_ TAL _19.60 TAP I9,93 R(4 I07.46 APO J54.71 v2 34.945

GP 6.61 ZAL ]41.64 ZAP ]21,0_ ETS ].49 7AE |48,48 ET£ _74.97 Z_C 33.60 ETC J_J._7 CLP-121,27

0LA -3.69 RAL 293.13 RAO 6567.B VEL 1J.899 PTH _,I1 vMP 3,399 0PA -16.14 RAP 300.16 ECC 1.3326

L-I TIME |NJ LAT INJ LONG INJ RT A$C INJ AZMTM |NJ TIME PO CST TIN INJ 2 LATINJ 2 LONG

2102,17 -16.69 34.49 15_._ 113.21 2 _4 58 150Z,Z -13.4I 27.35

4975.55 22.zz zi7.98 155,_6 7].99 ]4 25 58 4_25.5 ]9.55 210,53

]94_.35 -J7.72 J_,]3 I53,J5 JJ4,47 3 50 JB J245.3 -J4,?? _.03

470?.60 23.29 J97.99 ]55.|7 ?0.?] ]5 44 35 4]07,6 20.45 190.25

]644.]] -20,47 359,42 15],9] 118.00 4 51 ]3 J044.1 -J6.56 35J.47

448].60 26,]5 |79.5_ ]5].95 67,15 ]6 53 I ]881.£ E_.82 171.g4

MIO-COURSE EXECUTION ACCURACY ORBIT OETERMINATION 4CCUR4CY

SGT _353.4 $_R 3|9.g $_3 5?8.0 ST 636.9 5R 19_.7 S$ 554.9

RRT -.8900 RRF -'9039 RTF .9368 CRT -.8567 CRS .987J CST -.9094

5GB 2375.J R23 .]469 R13 -.9380 LS_ 846.0 MSA 192,9 SS4 JJ.7

SG! 2370.7 SG2 J44,_ TMA J73.08 ELI 65_.8 EL2 J05,2 ALr 164.9_

1775



JPL TM 33-99 EARTH--VENUS TRAJECTORIES ( VOL 2. 1965-66)

LAUNCH CAT E CEC l? 1965

HELIOCENTRIC CONIC

RL 147.?B LAL -.O0

Rp 108.48 LAP .77

RC 105.04] GL 17,32

PLANETOCENTR[C CONIC

C3 19,598 VHk 4.427

LNCH ATMTM LNCM TIME

90.0O Z 6 17

90.00 13 4 16

IOO.OO 3 Z5 44

100.00 14 27 30

IIO.O0 4 29 38

II0.00 15 40 5

FLIGHT TIME 118.00 AmRIVAL GATE APR 9 1966

ClSTANCE 345.924

LOL 79.76 VL 28,065 GAL -7.44 A?L 87.29 HCA J63.47 SMA 13O.H! ECC .17988 INC 2,7150 VI 30,?_0

LOP 243,20 VP 37.844 GAP 3.31 ATP 92.60 TAL 218.59 TAp 22,01 RCA 107.28 APO 154,34 v? 34.9)2

CP 7,63 7AL 141,0] ZAP 124.24 ETS ?.71 lie 146.30 ETE 175.39 7AC 33.2! ETC 163,12 (LP-I?l,59

CLA -4,04 RAL 294.07 RAG 6567.8 VEL 11.873 PTH 2,lI VHP 3.488 CPA -15,15 RAP ?99,87 ECC 1.3775

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ A?NTH INJ TIME P_ CST TIN INJ ? LA T INJ Z LONG

2084.20 -I6,2J 33,39 154.24 I13,54 ? 41 1 1484.? -12._9 26.29

4978.97 Z2.30 218,71 196,10 72.08 14 77 15 4379.0 19.64 ?10.54

1827.90 -17.23 14,07 I53.77 114.81 3 56 12 1227.9 -13.74 7.O1

4710.50 13.36 198.08 155.71 70.79 I5 46 J 4110.5 ?0.52 190,43

1627,93 -19.94 357.45 152.33 118.36 4 56 46 I027._ -16.O0 350.55

4483.33 26,I9 179,63 154,52 67,Z1 I6 54 48 38_3.3 22.87 172.04

OIFFERENTIAL CCRRECTIONS

T_£ .3543 TRA-1,2138 TC3-2.1446 8AU .5667

ROE -.1399 RRA .I137 RE3 ,2806 FAU .14916

FeE 1,2644 FRA-I.S712 FC3-6.5887 8SP 7636

8OE .3809 BRA 1.2191 B43 2,1629 FSP -1798

MID-COURSE EXECUTION ACCURACY OReIT 3?TERMINATION ACCURACY

SGT 2509.Z SGR 341.0 SG3 5_2.5 ST 660.8 SR ]86,5 5s 529,]

RRT -.9200 RRF -.9390 RTF .9378 CRT -.8466 ORS .9912 CST -.9047

SGB Z532.Z R23 .1883 RI3 -,9390 LSA 845.1 MSA J9].O SSA 10.3

501 2318.8 5GZ 132.6 THA 172.85 ELI 679,8 EL2 96.5 ALF 166.78

LAUNCH OATE DEC I? 1965 FLIGHT TIME 120.00 ARRIVAL CATE APR 11 1966

HELIOCENTRIC CONIC

RL 147._8 LAL -.00

Rp I08.5_ LAP .59

RC 107.406 GL 16,49

PLANE TO_ENTRIC CONIC

C3 I8,923 VHL 4,330

LNCH AZMTM LNCH TIN{

90.00 2 15 28

90.00 J3 3 37

IO0.O0 3 34 36

IO0,O0 14 27 10

110.O0 A 37 48

110.O0 I_ 40 28

OIFFERENTIAL CORRECTIONS

TOE .3440 TRA-I,_33A

ROE -.I275 RRA ,1|39

FOE I.I216 FRA-1,3973

806 .3669 BRA 1,2389

DISTANCE 352.030

LOL 79.76 VL 28.024 GAL -7,27 AZL 87.43 MCA 166.60 SWA 130.52 ECC .|7959 INC 2.546! VI ]O.750

LOP 246.38 VP 37.803 GAP 3.61 A?P 92.48 TAL ZJ7.33 TAP 24.14 RCA 107,08 APO 153.95 VZ 34.920

GP 9,14 ?AL |40.47 ?AP 1Z7.1_ ETS 4.47 ?A_ 144.25 ETE 17J.44 7AC 37.95 [TC |65,39 CLP-J?7.68

0LA -4.69 RAL 295,15 RA0 6567,8 VEL 11.815 PTH 2,10 VHP 3,588 0PA o13,65 RAP 299.7? ECC 1.]I14

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH tNJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2055,46 -15,42 31.65 154,69 1J4,05 Z 49 44 1455.5 -12.O4 ?4.60

4991,1Z Z2.55 219,O| 156.79 72,40 14 26 48 4391.1 19.93 ?lI.]z

1800,17 -16,43 IZ.40 154,Z0 1J3.33 4 4 37 1200,2 -17.86 5.40

4721.84 13.60 198.81 156.41 71.10 15 45 52 4111.6 Z0.8! I91.J3

1802.34 -19.11 335.94 152.76 118,90 5 4 30 1OO2.3 -15.11 349.11

4497.24 26,43 J80.22 155,74 67.48 16 55 ZO 3892.Z 13,14 I77.60

MID-COURSE EXECUTION ACCURACY _8IT DETERMINATION ACCURACY

TC3-2.3604 BAU .6034 SGT 2660.7 $GR 375.6 SG3 576.5 ST 669.5 5R I74.3 SS 49J.9

RE3 .3438 FAU .141I| RRT -.9404 RRF -.9657 RTF .9382 CRT -.8497 CRS .9943 CST -.8949

FC3-6,4559 8JP 8167 SG8 2887.1RZ3 .2393 RI3 -.9398 LSA 826.6 MSA 192.9 554 8.8

BE3 Z.38_3 FSP -1719 501 2664,2 SGZ |26,6 ?HA I72.41 ELI 686.0 EL? 89,9 ALF 167.31

LAUNCN CAT? 06C I2 1965 FLIGHT TIME 122.00 ARRIVAL OATE APR 13 1966

HELIOCENTRIC CONIC

RL 147.28 LAL -.00

RP J08.56 LAP .40

RC 109.770 GL 15.00

PLANETOCENTR]C CONIC

C] 18.138 VHL 4,259

LNCH AZMTH LNCM TIME

90.00 2 30 15

90.00 1_ 58 51

I00.00 3 48 46

100.00 J4 23 I

110,00 ( 50 31

110.00 1_ 37 45

CIFFERENTIAL CORRECTIONS

TDE ,3060 TRA-1,2361

RCE -.1145 RRA .11_6

FD£ .9341 FRA-1,2057

BeE .3268 8RA 1.7418

0ISTANCE 358.115

LOL 79.76 VL 17,982 GAL -7.09 AIL 87,?_ MCA I69.79 SM4 130,21 ECC .17935 INC 2,2744 VI 30.250

LOP 249,56 VP 37.761 GAP 3,90 liP 92,24 TAL 216.4_ TAP 26,21 REA 106.86 APO 15].57 V? 34.909

GP 11,58 ?AL 140.04 ZAP I29.59 ETS 7,22 ?AE 142.19 ETE 168.53 ?AC 32.80 ETC 169,12 CLP-I}0.S8

OLA -5.98 RAL 296,(0 RA0 6567.? VEL 11.812 P?M 2.09 VMP 3.706 0PA -11,20 RAP 199.62 ECC 1.1985

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO C$T TEN INJ 2 LAT INJ 2 LONG

2004.96 -13,99 28.63 155,16 114,87 3 3 AO 1405.0 -10.52 Zl.67

5021,74 23,16 221.04 I57,75 73.24 14 22 32 4421.7 20,65 213,27

1751,70 -14.99 9,51 154.66 116,17 4 |7 57 1151.7 -]I.35 Z.61

4750.23 24.22 200.71 157.39 71,92 15 42 11 4150.2 21.52 192.95

1558.33 -I7,64 353,37 153.20 119,76 5 16 19 938.4 -13.55 346.65

4516,34 27.04 181.82 156.26 68.23 16 33 ? 3916.3 23,85 174.]1

MID-COURSE EXECUTION ACCURACY ORBIT OETERNINATION AECU_CY

TC3-2.6008 BAU .6395 5G7 280_.9 $r_ 434.1 $G3 498ol ST 652.4 JR 161.8 55 434:9

RE3 ,4377 FAU .1324_ RRT -.9_03 RRF -.9840 RTF ,9380 CRT -.8368 CRS .9964 CST -.8731

FC3-6.3220 BSP 8677 5GB 2839.3 R23 .2910 RI3 -.940I LSA 776.9 N$A 193.0 SSA 7.5

Be3 Z.6374 rSP -1629 SGI 2836.1 SG2 133.7 THA 171.62 ELI 666.5 EL2 86.7 ALF I66.07

LAUNCH OATE OEC JZ 1965 FLIGHT TII_ 124.00 ARRIVAL GATE APR 13 1966

HELIOCENTRIC CONIC

RL I47.78 LAL -.OO

RP 108.39 LAP .22

RC 112.133 GL 11.88

PLANETO(ENTRIC CONIC

c3 17.Is? VHL _.1_

LNCH AZMTH LNCM TIME

90,00 2 59 I

90.OO IZ 43 3 5100.42 24.61

iO0.OO 4 16 3 1651.95 -11,92

100.00 l_ 8 43 4824.17 25.69

IIO,O0 5 14 28 1469.01 -|4,35

II0.00 15 26 48 4379,87 ZB.57

OIFFER£NTIAL CORRECTIONS

TOE ,2009 TRA-1._099 TC3-2,8946 8AU ,678_

ROE -.0955 RRA ,I_Zl Re3 .6028 FAU .1_172

F0E .6409 FRA -.9770 FC3-6.1417 BSP 9238

80E ,222_ 8RA 1.2161 8C3 2,9567 FSP "|5|0

OISTANCE 364.180

LOL 79.76 VL 27.939 GAL -6.9! AZL 88.24 HC_ 172.97 JMA 129.90 ECC ,17917 INC 1.7622 Vl 30.750

LOP 252.73 VP 37.718 GAP 4.19 AZP 9/.75 TAL 213,26 TAP 28.24 RCA 106.63 APO 153,18 v2 ]4.897

GP 16.13 ZAL 139.92 ZAP |31,23 ETS 12.13 Z_E 139,69 £TE |63.51 7AC 32.84 ETC 176.10 CLP-133,]3

OLA -8.83 RAL _98.03 RAO 6567.7 VEL J1_770 PTH _.08 VHP 3.87_ OPA -6.63 RAP 299.3Z ECC 1,782_

L-I TINE INJ LAT INJ LONG INJ R?'ASC INJ A?NTH IN_ _-E L PO CJT TIM INJ 2 LAT INJ Z LONG

1900.47 -10,92 22.49 155.80 1/6.29 3"_0 4J 1300,5 -7,30 15.68

226.36 J59.44 75,53 IA 8 4 4500.4 22.38 718.39

3.70 155.28 117,62 4 43 34 1052.0 -8,13 356.96

Z05.71 J_9.|_ 74.J7 15 29 7 4274,2 23.27 197.75

348.29 153.75 121.28 5 38 57 869.0 -10,31 34J.77

186.13 138.08 70.38 16 43 6 3979,9 15.63 178.19

MI0-COURJE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2949.0 SGR 544.1 JG3 46J,6 5T 583.6 JR 142.5 JS ]30.7

RRT -.9496 RRF -.9948 RTF .9371 CRT -.7676 CRS .9968 CST -.80?3

SG8 2998,7 RZ3 .3_55 RJ3 -,9403 LSA 658,6 WSA 190.9 SSA 6.4

SGI 2994.0 SG_ 168,0 THA 170,03 ELI 594.0 EL2 89.7 ALF 169.13
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 2, 1965-66t

LAUNCH OATE 0EC IZ 1961 FLIGNT TIN£ IZ6,00 ARR|VAL DATE APR IT 1966

HELIOCENTREC CHIC

RL 147.28 LAL -.O0

Rp ]08.65 LAP .03

RC I]4.493 GL 2.B]

PLANETOCENTRIC CONIC

C3 1_,957 VHL 3,995

INCH A?MTH LNCH TIME

90.00 4 26 40

90.00 11 ]8 51

IO0.O0 5 37 50

I00.00 J} I0 26

110,00 6 ?3 44

]IO.O0 ]4 41 4

CIrFERENTIAL C(_RECTION5

TOE -.1238 TRA-I.0806 TC3-3.2379 BAU .7ZlO

ROE -.O2]6 RRA .1161 RE3 .969! FAU .10091

FCE .0266 FRA -.6083 FC3-5.4745 BSP 9642

BOE .1260 BRA 1.0868 6C3 3.3798 FSP -1253

OISTANCE 37D.Z5A

LOL 79.76 VL 27.694 GAL -6.72 AZL 89.59 HCA J76.|5 JNA 129.59 ECC ,17905 INC .]880 V! 30,?SO

LOP 755.91 vP 37.675 GAP 4,46 AZP 90.AI TAL 214.06 TAP 30.21 RCA ]06.39 APO 152,79 v? 34.886

&P 77.3J 7AL 140.24 7AP J29.86 ET5 72.64 7AE J34.36 ETE |52.9B 7AC 34,50 ETC 192.57 CLP-136.|9

DLA -17.50 RAL 300,96 RAD 6567.6 VEL 11.719 PTH 2.06 VHP 4.266 DPA 4.45 RAP 297.65 ECC 1.2626

L-I TIME IN| LA T IN| LONG IN| RT A$C IN| A_NTH IN| TIME PO CJT TIM IN| ? LAT IN| ? LONG

15B3.9| -.94 4.59 158.54 118.30 4 53 4 963.9 ?.65 357.96

5383.77 27.91 Z46.39 164,59 85.0| 13 8 41 4783.8 26.92 237.86

1354.27 -2.10 347,06 157.90 119.83 6 0 24 754.5 |.89 540.54

5088.64 29.23 224,53 164.44 83.43 14 35 17 4486.6 2B.OI 215.94

1210.49 -5.02 33A.3A 156.08 |2_.86 6 43 54 610.5 -.54 528.12

4805.20 32.63 202.40 163.83 79.20 16 1 9 4_05.2 30.B0 193,66

NI0-COURJE EXECUTION ACCURACY ORBIT 3ETERMINATION ACCURAC Y

SGT 3060.| SGR 794.4 $G3 386.| JT 524.6 JR 66.5 SJ 115.0

RRT -,93B| RRF -.9993 RTF .9356 CRT -,6|06 CRS .9171 CST -.8551

SGB 3161.5 RZ3 .3314 R13 -.9A27 LJA 535.2 MJA 76.9 SSA 11.3

561 3150,Z $62 267.Z THA 166.21 ELI 526.? EL_ 52.5 ALF ]75.55

LAUNCH DATE DEC 17 1965 FLIGHT TIN| I5B.O0 ARRIVAL GATE APR 19 1966

HELIOCENTRIC CONIC DISTANCE 376,228

RL |47.ZB LAL -.DO LOL 79.76 VL 27.649 GAL -6.51 AZL 103,33 HCA 179.50 SMA

RP 108.66 LAP -.16 LOP 259.08 VP 37.63J GAP 4.72 ATP 76,67 TAL 212.6| TAP

RC 116.852 GL -55.08 GP 74.01 7AL |IZ.40 2AP |05.03 ETS 5_,07 7AE I00.14 ETE

PLANETOCENTRIC CONIC

C] 60.565 VNL 7.782 OLA -68.70 RAL 346.06 RAO 6569.I VEL |}.486 PTH 2.47 VHP

LNCH AZMTH LNCM TIME L-I TIME IN| LET IN| LONG IN| RT ASC IN| AZMTH IN| TIME

74.37 5 51 57 2040.I7 24.43 68.60 245.84 1_6.48 6 25 57

I55.63 |6 13 19 5583.21 24.43 258.05 245,86 156.48 17 46 22

?4.37 5 31 57 2040.17 24.43 60,60 245.84 I56,40 6 25 57

155.63 J6 I3 19 3583.2| 24.43 2_8.05 245,86 J56.4# 17 46 22

?4.37 5 51 57 2040.I7 24.43 68.60 Z45.84 J56.46 6 25 57

155.65 16 J3 19 5583.2| Z4.4] 258.05 245.86 I56.48 17 46 2_

DIRFERENTIAL CORRECTIONS MID-COURSE EXECU7ION ACCURACY

TDE-].7514 TRA .89_5 TC3 -.5466 BAU .4708 SGT 3408.2 SGR 636.1 SG3 98,2

RDE ,5187 RRA -.3339 RC] .1964 FAU .01500 RRT -.69|3 RRF -,9542 RTF .986|

FOE-l.0840 FRA .3640 FC_ -.2J44 8JP 334J SGB _509,_ R_3 .J4_B RI] -.9697

BO[ 3.787] BRA .9519 BE3 .5815 FSP -1?2 sGI 3489,6 sGz 570.Z THE 167.52

129,27 ECC .|7894 INC15.]|49 vj 30.250

32.11 RCA IO6.14 APO 157.40 v? 34.875

|44.97 ?AC 60._7 ETC 244.5| CLP-160.25

11,226 OPA 49.56 RAP E78.64 ECC ].9967

PO CST TIM IN| 2 LAT IN| 2 LONG

1440.2 31.71 65.?8

4983.2 31.72 254.75

1440.2 31,71 65.28

4983.2 _I.72 254.73

|440.E 31.71 65.28

4983.2 31.72 ?54.75

ORBIT DETE#NINATION ACCURACY

JT 2_|4.7 JR 432.6 SS 803.4

CRT -.9568 CRJ .9765 CST -.9971

LJA 2955.8 MJA 135.B 5JA .4

ELI 2945.0 EL2 J_4,4 ALF 171.67

LAUNCH GATE DEC i? 1965 FLIGHT TIME |30.00 ARRIVAL D_TE APR 21 1966

HELIOCENTRIC CONIC

RL 147.28 LAL -,DO

mP 108.69 LAP -.35

RE 119.206 GL 43.27

PLANETOCENTRIC CONIC

C3 31.178 VHL 5,579

LNCH ATMTH INCH TIM E

90.OO 22 15 51

90,OO JT |] _9

I00.00 23 54 45

100.00 |8 17 26

110.00 I 42 37

IJO.OO J8 49 59

C[FFERENrIAL CORRECTIONS

TCE 2.00]4 TRA-1.7969 T(3-|.6591 BAU .7057

ROE .5987 RRA -.0392 RE3 -.3509 FAU .07075

roe Z.7253 FRA -.9158 rC3-1.9677 gSP 9851

BOE 2.0407 8RA 1.7973 BE3 1.6956 RSP -91_

DISTANCE 382.Z76

LOL 79.76 VL 27.802 GAL -6,3| AZL 62.05 HCA 182.52 JWA I28.94 ECC .17905 INC 7,9507 Vl 30.250

LOP 262.25 VP 37,587 GAP 4.99A?P 97.95 TEL 211,55 TAP 34.07 RCA 105.86 APO 15Z,03 v2 54.865

GP -3T.05 ZAL 120.88 2AP 126.64 ETJ 319,74 2AE 12_.63 ETE 211.41 7AC 61.15 ETC 126.22 CLP-141.A8

DLA 23.04 RAL 296.94 RAD 6566._ VEL 1Z.349 PTN 2._3 VHP 4,952 0PA -58.38 RAP 315,33 ECC 1.5tZ3

L-I TIME IN| LAT IN| LONG IN| RT ASC IN| AZMTN IN| TIME PO CST TIM INJ ? LAT |NJ 2 LONG

3139.76 -26,83 106.49 |74,97 80.60 23 B 11 2559.9 -21.86 9T.97

4150.43 -|.56 J69.22 166.17 61.72 JB 27 50 3550.4 -5.33 162.56

?8_0.86 -78.91 83.39 175.33 82.05 _4 41 46 2220.9 -29.71 74,67

3944.57 .28 153,07 165.14 60.11 19 23 JJ 3344.6 -3.70 |46.54

2495,68 -3].94 59.32 I75.97 85.63 2 24 13 1995.7 -34.17 50.09

3642.51 4.57 142,66 162.47 56.09 |9 54 2 3242,5 .08 136.44

M[0-COURS_ EXECUTION ACCURACY ORBIT OETERNINAT[ON ACCURAC_

SGT 3415.5 SGR 568._ 563 287.7 ST 2|42.3 JR 409.8 SS 986.8

RRT .65_1RRF .97_6 RTF .9503 CRT .9683 CRJ -.9949 CST -.98_6

JGB 3463.4 R23 .2995 R13 .9540 LSA 23_8.4 NSA 162.9 SS_ .5

JGl 3450,9 J62 294.4 THE 8.13 ELI 2178.8 EL2 |00.7 ALR J0.52

L_UNCH D_TE DEC J2 I965 FLI6N7 TIMI_ 132.00 ARRIVAL DATE APR 23 J966

HELIOCENTRIC CONIC

RL 147.?B LAL -.DO

RP 108,72 LAP -,53

RC 121.557 GL 33.62

PLANETOCENTRIC CONIC

C3 Z2.D26 VHL 4.693

LNCH AZMTH LNCH TIME L-I TIME IN| LET

90.00 O 10 30 7676.71 -27.45

90.00 15 47 43 4442.41 7.78

|00.00 J 39 2 2391.I8 -28,75

IO0.OO 16 56 52 4203,18 8.94

JIO.OO 3 3 26 2127.11 -32.17

JIO,OO J7 48 58 4040.01 11.93

OIFFERENTIAL CORRECTIONS

TOE 1.3005 TRA-1.5979 TC3o2,SB43 _AU .76_4

R_E .1438 RRA .0116 RC3 -.206| FAU .09463

r0E 1.8975 FRA -.8841 FC3-3.7275 BSP I|033

BOE 1.3084 BRA ].5960 BE3 2.59?5 FJP -J760

OISTANCE }88,267

LOL 79,76 VL 27.755 GEL "6.D9 ATL 64.60 HC_ J65.69 SNA

LOP 265.42 VP 37.54} GAP 5.24 AZP 95,38 TEL 210.24 TAP

GP -17.79 7AL J25.92 ZAP |39.O1 ET5 335.B5 ZAE 132.14 ETE

J2B.62 ECC ,179J0 IMC 5,4D25 VJ 30.250

3_.92 RCA JOS.SB APO 151.65 v2 34._56

196,76 7AC 46,99 ETC 139.J2 CLP-|42.44

OLA

INJ LON6 INJ RT ASC INJ A_MTM INJ 71ME

72.88 167.J9 g?.25 0 5_ 6

J65.59 160.96 62.69 16 56 45

51.68 166.98 96.57 2 18 53

167.38 160.34 61.36 18 6 55

30,90 |66.25 ]OZ.24 3 38 53

|53.2J J56.55 57.73 18 56 I_

MI0-COURSE EXECU71ON ACCURAC¢

5,1;T 35_6._ 5GR 26|.7 JG3 3?5.0

RRT .779J RRF .9399 RTF .9404

SGB 35_6.2 R?3 .32_0 RJ3 ,9413

5GI 3532.4 5G2 163,8 THE 3.32

13.68 RAL 299.42 R_0 6567.9 VEL 11.975 PTH 2.t3 VHP 4.320 0PA -39.30 RAP 310.73 £CC ].3625

PO CJ7 TIM IN| 2 LET IN| 2 LONG

20?6.7 -26.J7 6A.45

3B42.4 4.06 |70,8_

1791.2 -?7.26 43.]9

5603.2 5.04 |60.75

1_27.1 -30.15 22.?T

3440.0 7.59 J46.8|

ORBIT 0ETERN|NATIO_I ACCURACv

JT 1699.7 JR J75.7 $5 874.5

CRT .9260 OR5 -.9859 CJT -.976_

LJA 191J,1MSA 179.9 JJA 2.0

ELI 1707,5 EL2 66,| ALF 5.48
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL 2, 1965-661

L*UNCH 0JTE CEC 1? J965

HELIOCENTRIC CONIC

RL J47.28 LAL -.00

RP 106.73 LAP -.72

RC 113,903 GL 30.37

PLANETOCENTR|C CONIC

C3 19.737 VHL 4.443

LNCH ATNTH LNCH TINE

90.00 0 42 25

90.00 J5 23 33

lO0,O0 E 9 9

I00,00 16 41 30

110,00 3 29 3?

JI0.00 17 37 32

0IrrERENTI_L CORRECTIONS

TOE 1.1442 TRA-J.5169 TC3-2.9935 8AU ,7902

ROE ,0883 RRA .0304 RE3 ".0791 rAU .09f116

rOE 1.6642 FRA -.7388 FC3-4.|740 BSP J1352

B0E 1.J476 8RA 1.S172 Be3 2.9945 FSP -J268

LAUNCH 0ATE 0EC 12 196_

FLIGHT TINE 134.00 ARR|¥AL DATE APR Z5 1966

01STANCE 394.E44

L0L ?9.?6 VL 27.707 GAL -5.86 AZL 85.33 NCA 186.86 SNA J28.29 £CC .17926 INC 4.£?49 Vl 30.150

LOP 266.59 VP 37.500 GAP 5.49 ATP 94.62 TAL 208,89 TAP 37.75 RCA 105,29 APO 151,28 VZ 34°846

GP -JJ.35 _JL 126o45 ZAP |48.67 ET$ _42,40 ZA[ |_.S4 ET[ _92.6; ZAC 4S.37 ETC 145.|4 CLP-I44.ZO

CLA 10.78 RAL _01.27 RA0 6_67,8 VEL 11,879 PTH 2,|l VNP 4,310 DPA -3Z.?! RAP 310.06 ECC 1.3248

L-| TIN[ [NJ LAT JNJ LONG |NJ RT A$C |NJ ATNTH INJ TIN[ PO CST TIN INJ Z LATINJ Z LONG

2552.36 -_6.07 64.05 1_5.83 10|.45 1 24 58 1952.4 -ZA.Z3 §5.86

4514.|5 10,00 189.69 161.06 63.37 16 40 47 3914.l 6.34 18Z.92

_27_.65 -27.25 43,J9 165.55 102.79 Z 47 Z 167E.6 -ZS._I 34,98

4269.10 11.06 17J,1_ |60.50 62.05 17 52 39 3669.1 7,24 164.41

2020.87 -30.37 _3.J4 164.62 |06,50 4 3 18 1420.9 -87,81 14,88

4093,63 15,86 156.16 J58.86 56°44 18 45 46 3493.6 9.59 149.67

NI0-COURSE EXECUTION ACCURACv CRe|T _ETERNZNATION ACCURACY

5GT 3635,6 SGR 139.7 SG3 3?9.6 ST 1594,0 SR IIA.5 SS 80?.6

RRT ,5427 RRF .7602 RTF .9368 CRT .8823 CR$ -,9710 CST -.9690

568 3638.3 RZ3 ,E992 R|3 .9370 LSA 1780,9 MSA 185.4 SSA 3.4

$GJ 3636.4 562 If?.3 THA 1.20 ELl 1597.2 EL2 53,8 ALF 3,63

fLIGHT TIM£ J36.00

HELIC_ENTRIC CONIC DISTANCE 400.206

RL |47.26 LAL -.00 LOL 79,76 VL 27,659 GAL -5.63 AZL

RP |08.78 LAP -.90 LOP 271,76 vP 37.456 GAP 5.73 AZP

ARRIVAL OATE APR Z? 1966

85.67 HCA JgZ,03 SMA 127.96 ECC .17948 IN¢ 4.3293 vl 30,150

94.13 TAL 207.51 TAP 39.54 RCA |04,99 APO 130,92 v2 34.838

RC J26.245 GL 28.86 GP

PLANETOCENTRIC CONIC

C3 18.534 VHL 4.305 OLA

-8.22 ZAL 125.87 ZAP J45.09 £TS 345.82 ZJ[ J33.60 ET£ 189.35 7AC 45.97 ETC 148.74 CLP-145.95

9,64 RAL 302.97 RA0 6567,8 VEL JJ.829 PTH 2.09 VHP 4.3?8 0PA -29.34 RAP 310.83 ECC J.3050

IN| LONG IN| RT ASC ;NJ AZMTH IN| TIN( PC) CST TIN IN| 2 LAT IN| 2 LONG

60,39 165,98 103.13 J 40 7 1899.9 -23.28 52.33

191,0| |61.84 63.62 16 38 39 3936.9 7.06 184.21

39.67 J65,67 104.48 3 | 35 |622,3 -24,J9 31,59

172,30 161,30 62,30 l? 51 8 3689,B 7.92 165,57

19,90 164,68 108,22 4 J6 29 1375.0 -26,67 11,81

157.06 l_9,?t 58.67 18 45 36 3509.8 10,19 150.54

NIO-COUR$[ [_[CUT|ON ACCURACY OR6IT OETERMINATION ACCURACY

SGT 37_2,0 SGR 107.8 $G3 37|.3 ST J56B,1 SR 97.5 S6 789.3

RRT .0967 RRF .3J92 RTF .9345 CRT .8574 CRS ".9621CST -.9646

_$G8 3753.5 R23 .2299 R13 ,9345 LSA 1739,1NSA I88.7 SSA 4._

5GJ 3752.0 SG2 107.3 THA .16 ELl 1570.3 EL2 50.1 ACt 3.06

LNCH ATNTH LNCH TIN? L-I TIN( IN| LAT

90.00 0 58 28 2499.93 -25.31

90.00 15 23 2 4536.88 10,69

|00.00 2 24 32 2221.30 -26.44

J00.00 16 39 38 4289.75 J|.72

110.OO 3 43 34 J975.01 -29.44

|10.O0 l? 3? 6 4109.80 J4.44

OIFFERENTIAL C(_gRECTIONS

70E J.0884 TRA-1.4678 TC3-3.29_8 _AU .8J66

ROE .0725 RRA .0357 RC3 .0021FAU .092J2

rOE J.5146 _RA -,611J FC3"4.3029 BSP 11747

8DE 1.0908 BRA 1.4682 8C3 3.2998 FSP -124J

L_UNCH C_T_ GEL 12 1965

HELIOCENTRIC CONIC

RL 147.Z8 L4L -.00

RP |08.80 LkP -J.O8

RC I78.581 GL _8.04

PL_N_TOC[NTRIC CONIC

C3 |7,70| VHL 4.201

LNCH A_NTH LNCH T[NE

g0.00 1 8 ?6

90.00 15 26 ?4

J00.00 2 34 |8

100.00 |6 43 14

]I0.00 3 5Z 49

JI0.00 17 41 12

FLZGNT TJNE 136.00 ARR|V_L 04TE APR 29 |966

0|STANCE 406.153

LOL 79.76 VL 27.610 GAL -5,39 AZL 85.97 NCA 195._0 SNA 121.6_ ECC .11980 ZNC 4.1264 vl 30.Z50

LOP 274.92 vP 37,4|3 GAP 5.97 A_P 93.98 TAL 206.09 TAP 41.29 RE* J04.68 APO J50.57 V2 54.830

GP -6.38 7AL 124,80 TAP |47,07 ET5 347.B9 74[ 133.31ETE 187.3| 74( 46.42 ETC 151.23 CLP-|47_65

0LA 9.22 RAL 304.64 RA0 6961.1 VEL 11.793 PTH 2.09 VHP 4.467 CPA -Z?.?E RAP 311.99 ?CO J.Z913

L-| T_NE JNJ LAT |NJ LONG |NJ RT ASC |NJ _TNTH _NJ T|M[ PO _ST TIN INJ ? LATINJ ? LONG

2475.74 -24.93 58.13 166.72 103,98 | 49 42 |875,7 -22.78 50.72

4539.60 10.71 191.16 162.85 63,65 16 4? 4 3939.6 7.14 184,36

2198.84 -26.03 36.0A 166.40 109.24 3 lO 57 J598,8 -23.69 30.03

4291.74 11.79 172.41 162.33 62.33 11 54 46 3691,7 7.99 165.68

1953.13 -28.96 16,37 165.38 109,01 4 25 22 |353,1 -26,09 10.36

4110.21 |4.45 |_7.09 160.17 58.68 18 49 42 3510,2 lO,20 |50.37

ClrrERENTIAL CORRECTTONS

T_E |.0738 7RA-1.4230 T(3-3.5527 BAU .8408

R_E .0696 RRA ,0356 RE3 .0599 fAU .08804

FOE 1,4144 FRA -.4912 F(3-4.3058 85P |2096

BEE 1,0161 6RA 1.4734 8C3 3,5532 rsP -1J95

N|0-COURSE EXECUT|ON ACCURACY ORBIT DETERNJNA TION ACCURACY

$GT 3863.9 SGR 118,1 SG3 399,3. ST 1579.1 SR 96.0 5$ 748.7

RRT -,E3?8 RRr -.0678 RTF ,932J CRT .8568 CRS -,9640 CST -.9618

SG6 386_,7 R23 -.1_66 R13 -.9321 LSA 1739.7 NSA 191.6 55A 6.3

561 3864,0 SG2 114.7 THA 179.58 ELI 1581.2 EL2 49,4 ALF 2.98

LAUNCH _ATE DEC 12 J965 FL|GHT TIME 140.00 ARRIVAL DATE NAY | 1966

HEL|C_ENTRIC CONIC

RL J47.28 LAL -.00

RP J06.82 LAP -|.26

RC |30,9J1 GL 27.58

PLANETO(ENTRZ( CONIC

C3 17.045 VHL 4,129

LN(H A_NTH LNCH TIME

90.00 t |5 26

90.00 15 32 58

100o00 2 41 19

100.00 16 49 48

110.O0 3 59 48

110.00 l? 47 49

0ISTANCE 412.086

LOt. 79.76 VL 27,561 GAL -9.14 AZL 86.01HCA 198.37 SNA 127.29 ECC .18019 INC 3.9923 vJ 30.?50

LOP 278.09 vP 37.369 GAP 6.20 AZP 93.79 TAL 204.66 TAP 43.02 RCA 104.36 APO 130.23 v2 34,822

GP -5.18 2AL 123.46 ZAP 148.83 (TS 349.29 ZAE 132.93 ETE 185.94 74( 47.3| ETC 153.17 CLP-149.73

0CA 9.19 RAL 306.34 RA0 6_67.7 VEL 11.766 PTH 2.08 VHP 4.566 0PA -25,68 R_P 313.36 ECC 1.2803

L-I TIN_ INJ LAT [NJ LONG [NJ RT ASC JNJ AZNTH INJ TINE PO CST TIN JNJ ? LATINJ 2 LONG

2466.03 -24.77 98.06 167.77 104.18 I 56 34 1866.0 -72,38 50.08

4531,83 |0.53 190.7| 164.01 63._6 16 48 29 3931.8 6.90 183.97

2169.19 -25.86 37,38 |67.4_ 105.55 3 17 48 1589.Z -?3.47 29,39

4283,91 JI.54 I71,96 J63.49 62.23 18 I 12 3683.9 7.73 J65.74

1943.59 -26,75 17.1J 166.43 109.34 4 32 |1 1343.6 -?5.84 9.74

4102.27 14.17 156.64 J6|.96 58.56 J8 56 11 3502.3 9.91 J50.J4

0IrF£RENTIAL CORR£CTIONS NI0-COUR$[ EXECUTION ACCURACY ORBIT 0[TERNINJTION ACCURACY

T_£ 1.0757 TRA'I.38JI 7C3o3.19_ 8AU .8659 $GT 39?9,5 SGR 139.6 SG3 347.5 ST 1605.3 SR J01.0 SS ?33.7

R_E .0721 RRA .0326 RC3 .1040 FAU .08416 RRT -.3?65 RRF -.2551 RTF .9306 CRT .8701 CRS -.9714 CST -,9602

r_E 1.3329 rR_ -.3896 rc3-4.2745 BSP J2_4 SGB 3981.9 R23 -,1032 RJ3 -.9305 LSA 1757.4 _54 JgZ,7 SSA 7.6

BOE 1.0782 BRA 1.3814 B(3 3.8000 rSP -IJ62 SGJ 3979.8 $62 J29.3 TNA |79.24 ELI 1607.? EL2 49,7 ALF 3.14

J776



JPL TM 33-99 EARTH--VENUS TRAJECTORIES q VOL 2. 1965-661

LAUNC_ DAT( CEC 12 1965 FLIGHT TIN( 142.00 ARRIV4L CAT[ NAY 3 196E

HELIOCENTRIC CONIC

RL 147.Z8 LAL -.00

RP 108.85 LAP -1.43

RC 133.236 GL 27.30

PLANETOC(NTRIC CONIC

C3 16.494 VHL 4.D6]

LNCH 47MTH LNCH TIME

90.00 I 20 52

90.00 15 41 36

IO0,DO 2 48 49

100.00 J6 58 20

II0.00 4 5 32

I|O.00 J7 56 6

OIFFER[NT[AL (_R_CTZON$

TOE ].0799 TRA-I.345I TC3-4.0570 BAU .8952

ROE .0770 RRA .0278 RC3 .|395 FAU .08|16

FOE 1.25|I FRA -.3140 FC3-4.2598 BSP )3]77

BDE J.0828 BRA J.3454 BC3 4,0594 FSP -|J67

01STANCE 4JB.OO3

LOL 79,76 VL 27.§]2 GAL -4.BB 4ZL 86.10 NCA 201.54 SNA ]26.96 ECC .]8069 INC 3,8964 Vl 30.250

LOP 28].25 VP 37.327 GAP 6.43 4ZP 93.63 TAL 203.19 74P 44.73 RC4 104.02 4PO 149.90 v2 34.R16

GP -4.34 7AL ]E].92 ZAP I50.45 (TS 350.30 74( |52.53 (TE 184.95 ?AC 48.46 [TC I54.64 CLP-|50.75

0LA 9.40 RAL 308.J0 RAD 6567,7 VEL 11,742 PTH 2.07 VHP 4.569 0PA -24.47 RAP 314,89 ECC ].2715

k-I TIME INJ L4T INJ LOI_G INJ RT 45C INJ 47NTH |NJ TIME PO (ST TIM |NJ 2 L4T INJ Z LONG

2465.12 -24.75 58.00 169.06 J04._I 2 I 57 1865.1 -22.56 50.02

4517.66 10.10 189.90 165.$0 65.41 |6 56 54 39I?.7 6.45 lB3.12

2187.9| -25,83 57.29 I68.74 105.59 3 25 17 1587.9 -23.44 29,31

4270.1| 11.10 J7I.I7 164.78 62.06 18 9 30 3670.1 7.27 164.47

1941.54 -28.70 17.57 167.72 109.42 4 57 54 1541.5 -25.?B 9.60

4089.24 13.71 155.92 163._ _B.AB I9 4 ]5 3489.2 9.43 ]49.44

NIO-COURSE EXECUTION ACCURACY _q_IT _ETERM[NATION ACCURACY

5GT 4108.5 SGR J61.9 SG5 337.B ST 1632.! SR IO9.3 55 715.3

RRT -,4276 RRF -.5448 RTF .9309 CRT .BBTO CRS -.9789 CST -.9596

SGB 4111.7 R23 -.0595 R|5 -,9309 LS4 l??5.I MSA ]90,9 5S4 9.!

SGI 4109.1 SG2 146.5 TH4 I79.03 ELI I635.0 EL2 50.4 JLF 3.40

LAUNCH DATE DEC IZ I965 FLIGHT TIME 144.00 ARRIVAL GATE NAY 5 1966

HELIC_ENTRJC CONIC DISTANCE 423.910

RL I47.28 LAL -,00 LOL 79.76 VL 27.465 GAL -4.61 AZL 86.18 HCA 204.70 SNA

RP I08,87 LAP -l,60 LOP 284,41 VP 37,28_ GAP 6.66 AZP 95.48 TAL 20J.70 TAP

RC 135.553 GL 27.14 GP -5.72 ?4L 120.2_ ZAP 151.96 ET6 351.07 74( 13Z.J5 ETE

PLANETOCENTRIC CONIC

C3 16.015 VHL 4.OOZ 0L4 9.T6 RAL 309.93 RA0 6_67.6 VEL J|.TZZ PTH Z.07 VHP

LNCH AZMTH LNCH TIME L-I TIN( |NJ LAT IN] LONG IN] RT A$C IN] AZNTH |NJ TIM_

90.00 I 25 14 2470.34 -74.84 58.56 170.53 IDA.D5 Z 6 24

90.00 15 51 51 4498.97 9.53 IBB.BZ 166,72 65.21 17 6 50

IO0.OO 2 51 23 2192.48 -25.92 57.6| JTO,ZZ 10_.44 5 27 55

JO0.DO J7 B 23 4252.03 JO.GZ J?O.J5 166.20 6J.86 I# 19 J5

IIO.OO 4 10 34 1944,70 -28,77 17.79 169.21 109.31 4 42 58

IIO.O0 18 5 41 4072.61 I5.1| 155,00 164.67 58.15 Jg 13 34

OIFFERENTI4L CORRECTIONS MID-COURSE EXECUTJON ACCURACY

T0E 1.1283 TR4-1.2685 TC3-4.2243 BAU .9052 SGT 4175.8 SGR 184.0 $G3 321.5

ROE .0833 RR4 .0221RC5 .1704 FAU .07527 RRT -,4762 RRF -.35J_ RTF ,9250

FOE 1.2402 FRA -.1807 FC3-4.0692 BSP J2980 SGB 4179,8 RZ3 -.0476 R|3 -.9249

eO( ].J314 BR4 J.2687 BC3 4.2277 FSP -]042 SGI 4176.5 SG2 J66,4 THA 178.9_

126.64 ECC .JB127 INC 3.8243 VJ 50,250

46,40 RCA J05.6_ AP0 J49.59 VZ 34._09

]B4._O 24C 49.B] ETC 155.92 CLP-15_.19

4.TT$ 0P4 -23.43 RAP 516.54 ECC 1.2636

PO CST TIM IN] 2 LAT IN] 2 LONG

1870.3 -22.67 50.36

5899.0 5.86 182.06

1592.5 -23.54 29.61

3652.0 6.68 J63.47

1344.? -25,87 9.B|

3472.6 8.81 148,55

ORBIT 0ETERNINAT]ON ACCURACY

ST 1710.5 SR 119,7 5S 734.4

CRT ,9128 CRS -,9_83 CST -,9597

L54 ]855.0 MSA ]95.5 554 10.0

EL] I7J4.0 EL2 48,B 4LF 3.66

LkUNCH C_TE _(C lZ 1965 FLIGHT TIM( 146.00 4RRIVAL 04T[ NA _ ? 1966

HELIOC(NTRIC CONIC

RL 147,28 LAL -,OO

RP 108.88 LAP -1.76

RC 137,863 GL 27,06

PLANETOCENTRIC CONIC

C3 15,595 VHL 3.949

LNGH ATMTH LNCH TIM_

go.o0 ] 28 57

90,00 16 3 2]

100,00 2 55 22

I00.00 17 IS 57

liD.DO 4 15 9

_I0.00 18 16 19

CIFF_R[NTIAL COtRRECTION5

TOE 1.1585 7R4-I.2|03 TC5-4.444| B4U .9274

ROE .0902 RRA .0J53 RC3 .1962 rAu .07168

rOE _,I952 FR4 -.0989 FC3-3.9792 BSP 13360

BOE 1.I620 BR4 1.2]03 Be3 4.4484 FSP -1012

01STANCE 429.601

LOL 79.76 VL 27.413 GAL -4.33 4ZL 86.25 N(4 207,87 SN4 J26.3J ECC .J8J96 INC 3.7676 vJ 30.250

LOP 287.58 VP 37.243 GAP 6.88 4ZP 93.55 TAL 200,18 TAP 48.05 RCA 105.35 APO 149,29 V2 34,80a

GP -3.25 Z4L 118.40 74P 153.$9 ETS 351.68 74E 131.79 ETE I85.61 ?AC 51.29 EtC 157.02 CLP-153.57

0LA I0.25 RAL 3II.B4 RA0 6567.6 VEL 11.704 PTH 2.06 VHP 4.BBA 0PA -22.50 RAP 3|8,27 [CC I.Z56E

L-I TINE IN] LAT IN] LONG IN] RT AS( IN] A?NTH IN] TJN_ PO C_T TIM IN] _ LATJNJ ? LONG

2_O.]I -25.O0 59.03 172.17 105.75 2 I0 17 1880.1 -22._6 51.01

447T.|6 8.86 167,57 I68.26 65.00 17 |7 58 3877.2 5,12 180,83

2201.38 -26.08 58.22 171,82 105.16 5 32 4 1601.4 -23.74 30.20

4231,12 9.84 168.96 167.74 61.65 18 50 B 565J.1 5.98 162,30

1951.72 -28.93 18.22 170.88 109.06 4 47 41 1351.? -26.06 I0.27

4053.54 12.42 153.95 166.20 57,90 19 25 55 3453,fl 8.10 147.55

NI0-COURSE EXECUTION 4CCURAC_ ORBIT 0E TERNIN4 TION ACCURACY

SGT 4281._ 5GR 204.0 SG3 310.4 ST 1767.! SR 131.I S$ 733.0

RRT -.4169 RRF -.5593 RTF .9257 CRT .9315 CRS -.9950 CST -.9603

SGB 4_86.I R25 °.OZ�I R|3 -,9256 LSA I907.7 MSA J94.2 SSA 11.2

SGI 4282.1SG_ I85.4 TH4 178.86 ELI I77J.4 EL2 47.9 4Lr 3.96

L_UNCH OAT[ DEC J2 1965 FLIGHT TIME J48.00 ARRIVAL OATE HAY 9 196_

HELIOCENTRIC CONIC

RL J47.28 LAL -.00

RP 10_.90 LAP -1.92

RC 140.164 GL 27.01

PLANETOCENTRIC CONIC

C3 I5.225 VHL 3.902

LNCH AZNTH LNCH T_H_

90.00 I 32 14

90.00 16 15 59

IO0.O0 2 58 59

I00.00 l? 3I 55

JJO.DD & J9 29

IIO.OO I8 27 54

0ZSTANCE 435.678

LOL_ 79,76 VL 27.364 GAL -4.04 ATL 86._8 HC4 211.03 $N4 125,98 ECC .I8275 INC 3.72t6 v! 30.250

LOP 290,74 VP 37.20_ G4P 7.10 4ZP 93.1_ TAL |98.64 TAP 49.67 RCA 102.96 4PO I49,01 V2 34,799

GP -2.87 Z4L 116.44 ZAP 154.74 ETS 35_.J7 ?A_ 151,47 ETE 185.14 ZAC 52.88 ETC I57.99 CLP-154.89

0LA 10.82 RAL 313.84 RA0 6567.6 V[L 11.688 PTH 2.06 VHP 4,995 0PA -21.64 RAP $20.07 ECC 1.2506

L-_ T_N_ IN] LAT _NJ LONG IN] RT 45( _NJ _MTH IN] TIN_ PO (ST TIN IN] _ L4 T _NJ 2 LONG

2493.61 125.22 59.96 12_,98= J05.35 2 13 47 1895.6 -25.13 5J.91

4452.85 8,11 186.18 169.94 62.?8 1? 30 12 3852,8 4.39 179.47

2213,82 -26.29 39.08 173.68 154.76 3 55 _2 1655.B -24.0] 31,03

4_07.87 9.09 J67.64 J69.4J 61,40 IB 42 5 3607.9 5.20 161.OJ

J98J.99 -29,J5 JB.�B 172.7J J58.69 4 52 JJ 1_6i,9 -26.33 J0.94

4032.56 IJ,66 J52.85 167,87 57.64 19 35 6 3432.6 7.31 J48.41

OPBIT 0[TERMINAT|ON ACCURACY

ST 1828.6 SR ]43.5 SS 732.7

CRT ,94?8 CRS -,9955 C$T -,9614

LSA 1965.8 MSA 192,0 SSA 12.3

ELI J835.? EL2 45,5 ALF 4.24

0IFFERENTI4L CORRECTIONS

T_£ 1.1928 TRA-J.1464 TC3-4.66J5 B4U .9498

R0E .0973 RRA .0079 Re3 ,2185 FAU .06854

F_E ].1546 FR4 -,0240 FC3-3.8865 BSP 15766

B0£ 1.1967 BRA 1.1465 BC3 4,6666 rsP -gB7

NI0-COURSE IX(CUT|ON ACCURACY

SGT 4386.2 SGR 2EE.B SG3 505.,2

RRT -.3994 _RF -.55_7 RTF .9228

5G_ 439J.B R_5 -.0J49 RJ3 -,9228

SGI 4387.J SG2:204.2 TN4 J78.84
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 2. 1965-661

LAUHC_ CATE CEC |2 1965 FLIGHT TZNE 150.00 ARRIVAL DATE NAY 11 1966

HELIOCENTRIC CONIC 0ISTANCE 441.542

RL 147.Z8 LAL ",00 LOL 79.76 VL 27,3i5 GAL -3.74 JTL 86,3Z HCA 114.19 SNA 1Z5.66 [CC .18367 INC 3.6835 Vl 30.Z5O

Rp |08.9| LAP -2,07 LOP 295.90 VP 57.J62 GAP ?.32 ATP 93.05 tAL |97.08 T*P 51.28 RCA 102.58 APO |48,74 V2 34,795

RC J4Z.456 GL 16.98 GP -Z.57 7AL 114,56 TAP J56.02 ET5 352.58 7A£ 131.18 [T[ I82.76 7AC 54.56 [TC 15B,B6 CLP-156.15

PLANETOCENTR[C CONIC

C3 14.9O2 VHL 3.860 CLa lJ.A7 RAL 315.92 RA0 6567.6........ V[L I1.674 PTH Z.05 VHP );J0_ 0PA "20.61 RIP 311.94 £CC J.2451

LNCH ATNTH LNCH TIME L-I TINE INJ LAT _NJ LONG ZNJ RT ASC INJ ATNTH INJ T|NE PO CST TIN INJ _ LA7 INj Z LON_

90.00 J 35 12 2_10.35 -15.47 61.11 175.96 i0_.60 Z 17 Z 1910.A -23.46 53.03

90.00 16 19 39 44_6.51 7.28 184.68 171.76 62.56 17 43 16 ]816,5 3.55 177.99

I00.00 3 Z 20 2229.34 -26.56 A0.16 175,67 J04._ 3 39 29 1619.3 -14.34 31.06

1DO.DO J7 45 JZ 4182.76 8.17 I66.13 I?|.Z3 61,17 16 54 55 3582.8 4.36 159.63

IJ0.O0 4 13 41 1974.76 -29.43 |9.88 174.72 108.13 4 56 36 1374.6 -26,66 1J.79

110.O0 16 40 2| 4010.07 10.64 151.58 169.68 57.38 19 47 11 3410.1 6.46 14_,21

CIFrERENT|AL CORRECTIONS NIO-CC_JRS[ [XECUT|ON ACCURACY ORBIT 3[TERNINA TION ACCURACY

TCE 1.Z345 TRA-J.0729 TC]-_tB64_ gAU ._704 SGT 4463.6 SGR 140.§ SG] 190.0 ST I699.3 SR 155.4 58 736.4

RDE .1046 RRA -.0000 RC] .Z)79 FAU .0649_ RRT -.3759 RRF -.3424 RTF .9Z|5 CRT .9620 CR$ -,9960 CST -.9628

F0E 1.1Z23 FRA .0505 FC3-3.7732 8SP J4099 SG8 4490.3 RZ] -.005_ RI3 -.92J5 LSA Z03A.Z NSA |69.5 SSA 13,4

SeE 1.Z389 BRA 1.07_9 8C5 4.8707 FSP -955 SGJ 4484,7 SG2 222.6 THA 176.64 ELI 1905.2 ELZ 42.] ALF 4.50

LAUNCH _ATE DEC |Z 1965 FLIGHT TIN{ I52.00 ARR|VAL OATE NAY )3 J966

HELIOC[NTR|C CONIC OlSTANC_ 447.3_)

RL |47.28 LAL -,00 LOL 79.76 VL Z7.265 GAL °].44 AZL 86.35 HCA Z|7.36 SNA 125.34 ECC .J6470 INC 5.6510 Vl _0.250

RP 106.92 LAP -2.21 LOP 297.06 VP 37.12] GAP 7.55 AZP 92.90 TAL |95.50 TAP 52.86 RCA J01.19 APO 148.49 VZ 34.791

RE J44.737 GL 26.95 GP -Z.32 ZAL I12.|7 ZAP 157.Zfl ETS 352.92 7AE 1]0.9] ETE 182.45 ?AC 56.53 ETC 159.63 CLP-157.36

PLANE TOCENTRXC CONIC

C3 14.626 VHL 3.814 0LA 11.|7 RAL 316.10 RAO 6567.6 V[L IJ.661 PTH 2.05 VHP 5,22d 0PA -20.01 RAP 32].65 ECC J.ZiO7

LNCH AZNTH LNCH TIN[ L-; TINE ;NJ LAT INJ LONG |NJ RT ASC INJ ATNTH |NJ TIME PO CST TIN |NJ 2 LATINJ Z LONG

90.00 I 37 58 25]0.00 -25.76 62.48 178.10 i02.18 2 20 g 1910.0 -13.83 54.3_

90.00 J6 44 16 4396.52 6.40 183,10 173.73 62.]6 17 _7 37 3798.5 2,63 176.43

|00.00 3 5 31 2247.59 °26.86 4J.43 177.82 J03.64 ] 42 59 J647.6 -24.71 33.29

100.00 J7 59 Z5 4156.J6 7.39 164.74 173.19 60.95 J9 6 42 3556.2 3.46 158.16

lJO.O0 4 27 49 1990.09 -Z9.75 Z0.96 176.90 107.66 5 0 59 J]90,1 -27.05 12,81

1J0.00 18 53 37 3986.43 9.97 I50.30 171.6] 57,13 ZO 0 ] 3366,4 5.57 Ja3.97

OIFFER(NTIAL CORRECTIONS NZO-COURS_ E_CU_J'0N AC(URACY (_q_ZT O(T_RNJNATION ACCURACY

T0E 1.2808 TRA -.9916 TC3-5.0_69 BAU .9904 SOT 4576.7 $GR 257.2 $03 260.4 ST |975°7 SR 167.8 55 74J.5

ROE .1J|9 RRA -.0083 RC3 .Z544 FAU .06172 RRT -.]496 RRF -.]746 RTF .9205 CRT .9716 CRS -.9947 CST -.9646

FOE 1.09A5 FRA .1209 FC]-3.6533 BSP 14427 SGg 4_B_.9 RZ] .0021 RJ] -.9205 LSA Z106.? N$A 166.2 SSA J4.5

eOE 1,1857 8RA ,9916 6C3 5.06F] FSP -9Z5 S01 4579.6 5GZ 240.9 THA J78.67 ELl J962.5 EL2 ]6.2 ALF 4.73

LAUNCH OATE C£C 12 1965 FLIGHT TIRE IS4.00 ARRIVAL DATE NAY 15 1966

HELIOCENTRIC CONIC 0[STANCE 453.231

RL 147.28 LAL -.00 LOL 79.76 VL 27.216 GAL -3.12 A_L 86.36 HCA 220.52 SNJ 125.03 £CC .16566 INC 3,6250 Vl 30.2_0

RP 108.93 LAP -2.35 LOP 300.22 VP 37.084 GAP 7.77 A?P 92.?6 TJL 193.9| TAP 54,43 RCA 101,79 4PO 146.27 VZ 34.?88

RC ]47,008 GL 26.91 OF -2.J2 7AL 109.87 ZAP 156.42 ITS 353.21 ?AE 130.?1 ET[ |82.16 7AC 58.1_ ETC 160.37 CLP-J58.]Z

PLANETOCENTRIC CONIC

C3 14.367 VHL 3.794 0LA 12.9] RAL _20._ RA0 6_67.6 VEL 11.653 PTH 2.0_ VHP 5.34_ 0PA -|_,2I RAP 325.61ECC J._69

LNCH ATNTH LNCN TIRE L-I TIN[ IN] LAT IN] LONG IN] RT ASC ;NJ A?NTH IN] TIN[ PO CST T|N IN] 2 LAT |NJ Z LONG

90.00 | A0 55 2_52.34 -26.07 64.04 ISO,il IOI.45 2 23 7 I951.3 -14.23 55.86

90,00 16 59 53 4369.16 5.47 181.44 175.86 62.17 18 12 42 3769.2 J.71 |74.79

100.00 3 6 37 2266.36 -27.16 42.89 J80.J4 10_.94 3 46 26 1666.4 -15.13 34.69

100.00 18 |4 32 4128.36 6.47 163.19 I75.31 60.75 19 23 20 3528,4 2.52 156.63

Jl0.00 4 31 58 2007.62 -]0.1I 22.20 I79.25 107.01 5 5 25 1407.6 -17.49 13,99

110.00 J9 7 A! 3961.89 9.06 J46.98 173.73 56.90 20 J3 43 5161.9 4.64 14Z.68

DIFFERENTIAL CORRECTIONS NZO-COURSE EXECUTION ACCURACY ORBIT DETERNZNA TION ACCURACY

T0E 1.3342 T_A -,6993 TC3-5.2316 8AU 1.0083 5GT 4665.1 SGR 272,9 SO3 Z?0,6 ST 2051.I SR 160.] SS 749.6

R_E .1192 RRA -.0|68 RC] .2660 FAU .05844 RRT -.3209 RRF -.30LPZ RTF .919J CRT .9626 CRS -.9917 CST -.9666

FOE 1.0725 FRA ,1914 FC]-].5142 BSP |4680 SG_ 467].0 R2] .{:_67 RJ] -.919J LSA 219],0 N$A 18Z.8 SSA 15._

9CE 1.3396 BRA .8994 BC3 5.23_6 FSP -869 SGI 4665.9 SGZ 258.4 THA 178.92 ELI 2068.? EL2 33.1 ALF 4,91

LAUNC_ _TE _£C 12 1965 FLIGHT T|I_ 156.00 ARRIVAL 0ATE NA_ 17 1966

HELIOCENTRIC CONIC

RL 147.28 LAL -,00

Rp ]08.94 LAP -2.46

RC 149.266 GL 26.85

PLANE TOCENTR_C CONIC

C3 IA.217 VHL 3.771

LNCH AZ_T_ LNCH T_E

90.00 I 43 6

90.00 17 16 22

100.00 ] lJ 41

100.00 16 30 29

110.00 4 36 10

110.00 19 22 29

_Irr£RENTIAL CORRECTIONS

T_E ].3891 TRA -.8016 TC]-5.3968 8AU 1.0271

R0£ .1266 RRA -.0254 RC] .2768 FAU .05548

FOE J.0498 rRA .2547 FC3-5.]762 _SP 14984

_0E 1.3948 _RA .8020 0C] _.4040 FSP -862

OISTANCE 4_9.0_6

LOt. 79.76 VL 27.J67 GAL o2,79 AZL 86,40 HCA Z23.68 5NA 124.72 ECC .J87|? INC 3.5983 Vl 30.250

LOP 303.39 vP 37,046 GAP 7.99 AZP 92.60 TAL 192.29 TAP 55.97 RCA 101.37 APO 148.06 V2 34,786

AP -1.95 7AL IO7.47 ZAP 159.56 ETS 35].46 ZAE 110.52 ETE 18J.96 ZAC 60.04 ETC 16|.O] CLP-159.64

0LA J].TA RAL 322.77 RA0 6567.6 V[L |I.64_ PTH 2.04 VHP 5.464 DPA -18.41 RAP 327.80 ECC 1.2340

L-_ T_NE INJ LAT INJ LONO _NJ RT ASC ZNJ ATNTH _NJ T]NE PO CST T|N INJ 2 LAT _NJ Z L_NC

2]77.20 -26.A0 6_.79 182,89 J00.64 2 26 3 J977.2 -2A,66 37._5

4]]8.76 4.50 179.7] |78,15 62.01 J6 2_ 41 3718.B ,72 173.09

22_1._4 -27.53 44.]] 182,64 102,14 ] 49 52 J69J,5 -25.57 36.27

4099.65 5.51 161.60 177.60 60.5? 19 38 49 "3499,7 J.55 155.05

2027.20 -]0.49 2].59 181,76 106.26 5 9 57 |427,2 -27,96 J5.3!

]936.?6 8.12 147.64 175.99 56,68 20 28 6 3336.8 3.66 IAI.37

MI0oCOUR$_ EXECUTION ACCURACY ORBIT 0ETERN[NA TION ACCURACv

SGT 47_].0 SGR 287.8 SG3 262.0 ST 2147.5 JR J92.9 SS 756.D

RRT -,292] RRF ".2802 RTF .9|84 CRT .9894 CR5 -.9B75 CST -.96B7

SGB 4761.7 R2] .0114 R13 -.9J84 LSA 2277.8 NSA 176.5 5SA 16.4

SG| 4753.7 502 273.1 THA J78.98 ELI 2156,0 [L2 27.B ALF §.08
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES {VOL. 2, 1965-66)

LAUNCH DATE O[C 12 1965 FLIGHT TIME JGB.O0 ARRIVAL CATE NAY 19 J966

HELIOCENTRIC CONIC 01STANCE 464.866

RL 147.28 LAL -.00 LOL ?9r7_ VL 17,]19 GAL -Z.45 4ZL 86.42 HC4 126.84 SNA J14.4] [CC .18861 INC 3.5?63 Vl 30.150

Rp 108.94 LAP -Z.61 LOP 306.55 VP 3?.009 GAP 8.Z2 ATP 92.45 T4L ]90.66 TAp 57.50 RCA ]00.94 APO ]4?.8T v2 34.?85

RC ]51,5]! GL 26,76 GP -].80 ?AL ]04.96 ZAP 160.65 ETS 354.68 7k[ I40.36 [T[ 181,?7 _AC 6].98 [TO 161.64 CLP-]60.?3

PLAN[TOC[NTRIC CONIC

C_ J4.089 VHL }.754 0LA 14.57 RAL 325.25 RA0 6567.6 VEL 11.639 PTH 2,04 VHP 5.588 0PA -l?.60 RAP 329.8Z [CC 1.1319

LNCH A?NTH LNCH TIN[ L-I TIME |NJ LAT INJ LONG INJ RT A$C |NJ A_MTH INJ TIME PO CST T|H INJ 2 LAT INJ 2 LONG

90.00 1 4_ 35 2604.46 -26.73 67,7Z 185.36 99.72 2 28 59 2004.5 -25.1] 59.43

90.00 IT 33 43 4307.52 3.50 177.98 180.62 61.88 18 45 5] 3707.5 -.28 ]71,39

lO0.O0 3 14 44 2316.95 -27.88 46,}3 185.}2 101.25 3 55 21 1716.9 -26.04 58.0l

100.00 18 47 15 4070.Z9 4,55 159.98 180.06 60.42 19 53 5 34?0.5 .55 155.44

110.O0 4 40 27 2048.72 -30.89 25.14 184.50 105.42 5 14 36 1448.7 -28.47 16.?e

110.00 ]9 38 J 3911.27 7,17 146.29 178.43 56,49 20 43 12 5511.3 2.?] 140.03

GIFFER[NTIAL CCI_R[CTZONS M_O-COUR$[ EXECUTION ACCURACY (_8IT D[T[RNZNATION ACCURACY

TO6 1,4479 TRA -.6957 TC3-5,5443 8kU 1.0458 SGT 48}8.8 SGR 301.8 SG3 253.6 ST 2238,0 SR 205.4 SS 762.5

R06 .1341 eRA -.O540 RC3 .2867 FAU .03268 RRT -.2643 RRF -.2375 RTF .9181 CRT .9938 CRS -.9821 CST -.9708

FOE 1.0289 FRA .3]45 FC3-3.2372 8SP 15791 SGB 4848,2 R23 .0154 RI3 -.9181 LSA 2366.8 HSA J73.8 SSa 17.3

BOE 1.4541 8_A ,6965 8C3 5.5519 FSP -837 SGI 48}9.4 552 291.1 TH4 179.06 ELl 2247.3 EL2 22.8 ALr 5.2!

LAUNCH DATE 0EC ]2 1965 FLIGHT T[I_ 160.00 ARRIVAL 0AtE Nkv 21 1966

HELJC_ENTRIC CONIC

RL 147,28 LAL -.00

Rp 108.94 LAP -2.72

RE 253.743 GL 26.63

PLANE TOCCNTRZC CONIC

C3 14.018 VHL 3.744

LNCH 4_MTH LNCH TIH_

90.O0 ] 48 2

90.00 17 51 54

100.00 3 17 50

100.00 19 4 48

110.00 4 44 53

ll0.OO 19 54 14

DISTANCE 470.663

LOL 79.76 VL 27.070 GAL -2.10 AZL 86.44 HCA 230.00 SMA 124,]0 [CC .19022 INC 3,5566 Vl 50.250

LOP }09.71 VP 36.973 GAP 8.45 AZP 92.29 TAL 189.01 TAp 39.02 RCA 100.50 APO |47.71 V2 34,784

GP -1.67 2_L 102.36 7_P |61.70 678 353.87 24_ 130.22 £T_ 181.61 Z4C 63.97 _TC 162.20 (LP-161.77

OLA 15.43 R4L 327.84 RA0 6567.6 VEL 11.636 PTH 2.04 VHP 5.716 0PA -16.78

L-f TEM¢ fNJ LAT fNJ LONG ZNJ RT A$C [NJ A_NTH _NJ TIN] PO CST TiN

2634.02 -27.05 69,82 188.40 98,71 2 51 56 2034.0

4275.72 2.48 176.2| 183._7 61,78 19 3 J0 36?5.7

2344.44 -28,23 48._0 188.18 100.27 3 56 34 1744.4

4040,53 5.53 158.}4 182,69 60.50 20 12 B 3440.5

2072.05 -51.30 26.84 187.40 104.50 5 19 25 1472.0

3885.69 6.20 144.93 181.03 56,32 20 58 59 5285.7

0ZFF£RENTIAL C(_R[CTION$

TOE 1.5107 TRA -.5805 TC3-5.6659 8AU 1,0632

ROE .]418 RRA -.0425 Re3 .2915 FAU .04991

FOE 1.0099 FRA .3125 FC3-3.0828 BSP 15386

8DE J.5174 BRA .5820 8C3 5.67_4 FSP -813

NIO-COURSE EXECUTION ACCURACY

SGT 4918,8 $GR 3J5,J SG3 245,4

RRT -.234_ RRF -.2531 RTF .9178

5G8 4928.9 223 .0181 R13 -.9178

$61 49|9.3 $62 306,3 TH4 179.14

RAP 331.86 6CC 1.2307

|NJ 2 LAT INJ 2 LONG

-25.57 61.47

-J.3| 169.5_

-26.52 39.92

-.45 ]5l.$1

-2_.99 15.39

1.73 138.?0

ORBIT O[?_RM_NATroN ACCURACY

ST 2331,9 SR 218.0 SS T69.O

CRT .9961 CRS -.975B CST --9729

LSA 2459.2 NSA 169.2 SSA J8.J

ELI 2341.9 EL2 19.2 4LF 5.32

L4UNCm DATE OEC 12 1965 FLIGHT TIN] 162.00 ARRIV4L DATE N_Y 23 J966

0ISTANCE 475,445

LOL 79.76 VL 27.022 GAL -1,74 ATL 86.46 HC_ 233.17 SN_ 123.80 £CC .19199 INC 3.5585 Vl 50.250

LOP 312.87 VP 36.958 GAP 8.68 A/P 92.12 TAL 15?.35 TAP _0.52 RCA I00.0_ kPO 147.57 v2 34.7_4

GP -1.55 ?AL 99.66 ZkP 162.72 [T$ 354.02 ?A[ 130.J1 ET[ ]81.48 7AC 65.99 ETC 162.71 CLP-162,79

DkA 16.31RAL 330.3_ RA0 6567.6 VEL 1],636 PTH 2.04 VHP 5.847 0PA -15.95 R_p 333.93 [CO I.Z505

|NJ LONG IN] RT 4S¢ IN] A?NTH IN] TIN] PO CST T|N [NJ 2 LAT IN] 2 LONG

72.10 ]91.43 97.62 2 34 51 2065.? -26.02 65.$8

174.41 186.10 61.72 19 21 56 3643,6 -2.34 167,79

50,43 191,22 99.Z0 4 0 34 1773,9 -27.00 41.98

156.69 185.50 60.20 20 29 55 54]0.7 -I,47 150.17

28.67 190.49 IO5.49 5 24 27 1497.] -29.53 20,14

143.60 183.81 36.17 2J 15 24 3260.3 .76 J57,37

HID-COURSE EXECUT|ON 4CCuR_C_ ORBIT O[TERNINATION ACCURAC_

SGT 4997.3 SGR 527.6 SG3 23?.6 ST 2427.6 $R 230.5 $5 774.5

RRT -.2044 RRF -._086 RTF .9180 CRT .9963 ORS -.9689 CST -.9750

SG8 5008.0 R23 .0206 R13 -.9180 LSA 255}.3 _GA 164.5 ssA 18.9

SGl 4997,8 $62 320.6 TH_ |79,25 ELl 2438.5 EL2 19.1 ALF 5.41

NEL]OCENTRIC CONIC

RL 147.28 L4L -.00

Rp 108.94 LAP -2.83

RC 1_5.962 GL 26.45

PLAN[TOC[NTRIC CONIC

C3 14.006 VHL 3.742

LNCH AZHTN LNCH TIME L-[ TIME IN] LAT

90.00 I 30 31 2665.74 -27.36

90.00 18 10 52 4243.64 |.45

100.00 3 21 0 2373,94 -28,57

100.00 19 23 4 4010.67 2.52

110.OO 4 49 30 2097.06 -31,71

110.O0 20 J1 4 3860.32 5.24

GIFF£RENTIAL CORRECTIONS

TOE 1.5770 TRA -.4571 TC3-5.7639 8AU 1.O807

ROE .1497 RRA -.0509 RC3 .2933 F4U .04735

FGE .9919 FRA .4268 FC3-2.9253 85P 15862

BGE ].5841 BRA .4599 Be3 5.7714 FSP -789

LAUNCH GATE DEC 12 1965 FLIGHT TIM( 164.00 ARRIV4L OATE NAY 25 J966

01STANCE 482.212

LOt. 79.76 VL 26.974 G_L -1.36 AZL 86.48 HC_ 236.33 SN_ 123.50 ECC .19394 INC 3.5219 Vl _0.250

LOP 315.O4 VP 36.904 G_P 8.92 A_P 91.95 TAL 185.68 TAp 62.00 RCA 99.35 APO 147.45 V2 34.785

GP -1.46 ?_L 96.89 ZAP 163.70 ETS 354,16 242 130.02 £?£ 181,36 ?AC 68,06 6TC 165.19 CLP-163.77

DLA 17,19 RAL 333.3J R_O 6567,6 VEL 1J.638 PTH 2.04 VHP 5.9_3 DPA -J5.J0 R4P 336.0J [CC 1.23J4

L'I TIME |NJ LAT IN] LONG |NJ RT A$C IN] A_MTH _NJ TIN[ PO CST T_M _NJ 2 LAT IN] 2 LONG

2699.52 -27.64 _4.53 194.65 96.43 2 38 2 2099.5 -26.46 66.06

4211,55 .41 172.82 |89.11 61.69 19 40 46 36J1.6 -3.38 165.99

2405.30 -28.89 52.70 194.43 96.05 4 4 22 1805.3 -27.47 44.19

3981.00 1.51 155.06 188.50 60.14 20 48 22 5381.0 -2.4? 145.54

Z123,63 -32.12 30.64 193.77 I02.39 5 29 42 15Z3,6 -_0.08 22.02

3835,44 4,30 142.29 ]86.?6 56.06 21 32 24 3255,4 -.J9 J36.08

NIO-COURSE EXECUTION ACCURAC_ ORBIT 0ET[RNZNA T|ON kCCURACV

5GT 5066.8 SGR 339.2 5G3 230,0 5T 2550.4 5R 243.J S$ 783.5

RRT -.1734 RRF -.]802 RTF ,9]?_ CRT .9953 CRS -.9614 CST -.977J

5GB 5078.1 R23 .0208 R13 -.9175 LGA 2655.1NSA 160.6 SSA 19.5

$GI 5067,1 5G2 334,0 THA 179.33 ELI 2541.9 £L2 23.3 ALP 5.46

HELIOCENTRIC CONIC

RL 147.28 LAL -.00

RP ]08.94 LAP -2.93

RC 158.168 GL 25.22

PLAN6 TCH_8NTRIC CONIC

C_ 14.D60 VHL 3.750

LNCH A7NTH LNCH TIH[

90.00 I 53 2

90.00 J8 _0 34

100.00 3 24 16

100.00 J9 42 1

1_0.00 4 54 18

110.00 20 28 29

0IFF£R£NTIAL CORRECTIONS

TOE 1.6507 TRA -.3201 TC5-5.8J98 8AU 1,0953

ROE .1550 RRA -.0590 RC3 .29JB F4U .04463

FOE .9794 FRA .4832 FC5-2.745J BGP 16058

802 1,6582 8RA .32_5 8C3 5,8271 FSP -760

]779



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 2. 1965-66p

LAUNCH CATE CEC IZ 1965 FLIGHT TIWE 166.00 ARRIVAL 0ATE MAY 27 J966

HELIOCENTRIC CONIC

RL J47.28 LkL -.00 LOL 79,76 VL

RP 10B.94 LAP -3,02 LOP 319.20 VP

RC J60.359 GL 25.93 GP -1.38 7AL

PLANETOCENTRIC CONIC

C3 14.185 VML 5.766

LNCH ATMTH LNCM TIME

90.00 I 53 39

90.00 IB 50 54

IO0.O0 3 27 41

IO0.O0 20 I 33

I"10.00 4 5_ 21

110.00 20 46 23

OIFFERENTIAL CORRECTIONS

TOE 1,7226 TR8 -,1782 TC3-5.8347 BAU 1.1116

ROE .1688 RRA -.0667 RC3 .29?3 _AU .04223
FOE ,9627 FRA ,5330 FC3-2.3771 BSP 16341

BO£ 1.7306 BRA .J903 BC3 fl.9617 FSP -74J

DISTANCE 487.963

26.917 GAL -.97 4ZL 86.49 MCA 139.49 SMA 123,21 ECC .19607 INC 3.5063 VI 30.250

36.8?| GAP 9.16 AZP 9|.76 TAL 183.99 TAP 63.49 RCA 99.05 kPO 141.31 V2 34.?91

94.04 TAP 164.66 ETS 354.26 ZAE 129.93 ET[ 181.26 1AC 70.16 ETC 163.63 CLP-I§4.?Z

OLd 18.07 RAL 336,19 RAO 6367.6 VEL 11,643 PTH 2.04 vHP 6.J24 0PA -|4.24 RAP 338.11 ECC 1.2335

L-I TIME IN| LAT INJ LONG IN| RT A6C IN| ATMTH IN| TIME PO C6T TIN IN| 2 LAT IN| Z LONG

2T35.17 -27.88 77.11 198.01 93.16 2 41 14 ZJ35.2 -26.8T 68.38

4179.81 -.6] 170.96 J92.31 6J.69 20 0 34 3579.8 -4.39 164.Zl

2438,33 -29.18 33,12 JgT.B6 96.81 4 B 20 1838.3 -27.93 46.54

393J,89 .32 |33.4? J91.67 60.1J 21 7 24 3331.9 -3.46 146.94

213].58 -32.3! 32.72 J97.24 101.21 _ 3_ J2 1531.6 -30.61 2_.01

3611.40 3.39 1il.03 189.69 53.96 2l 49 34 32J1.4 -I.JJ I34.82

MID-COURSE EXECUTION ACCURACY C_BIT _ETERN|NATION ACCURACY

$GT 5|37,8 SGR 350.| $G3 212.6 ST 2625.2 SR 233.8 S$ 787.2

RRT -.|44| RRI r -.134T RTF .9J81 CRT .9918 CR$ ".9338 CST -,9789

6GB 5|49,8 R23 .0220 R|3 -.9|BJ LSA 2748.I MSA 138.6 SSA ZO.I

SGJ 3138.1 6{Z 346.3 THA 179,43 ELl 7637.5 ELI 30.4 ALF 5.53

LAUNCH 0ATE 0[C 12 J96_ FLIGHT TIW£ 16b.O0 ARRIVAL DATE MAY 29 1966

HELIOCENTRIC CONIC

RL |47.28 LAL -.OO

RP 108,93 LAP -3.10

Rc 161.338 {L 13.3T
PLANETO(ENTRtC CONIC

C3 J4.389 VHL 3.793

LNCH ATMTM LNCH TIM£ L-I TIM( IN| LAT

90.00 I 38 2J 2772._2 -28.08

90.O0 19 11 48 4148.75 -1.62

I00.00 3 3| 17 2472.86 -29.43

20 2J 34 _923.64 -.4_

1|0.00 3 4 39 2J80.74 -32.87

110.OO 21 4 41 3788.53 Z.3l

0IrrERENTIAL CORR(CTIONS

TOE 1.796_ TRA -.O_53 TC3-9.8342 8AU 1.1274

ROE .I791 RRA -.OT_9 RC3 .2797 FAU ,03996

FO_ .9453 FRA -3619 FC3-2.4043 B$P |6614

80E 1.8049 BRA ,0782 BC3 5.8609 FSP -722

OISTANC[ 493.697

LOL 79.76 VL 26.880 GAL -._? ATL B6.flJ HCA 242.65 SMA 122.92 £CC .19842 INC 3.4921 VJ 30.250

LOP 322.37 VP 36.839 GAP 9.4l A_P 91.61 TAL |82.30 TAP 64.93 RCA 98.53 APO 147.31 VZ 34.789

GP -1.30 ?AL 91.13 _AP J6_._ ET8 334.34 7AE |29.90 ETE J81.J8 ZA( 72.28 ETC 164.04 CLP-I63.66

OLd 18.93 RSL 339.|5 RAO 6567.6 VEL 11.652 PTH 2.03 VHP 6.270 OPA -13.36 RAP 340.22 [CC 1.1369

INJ LON{ INJ RT A$C INJ ATMTH INJ TIME PO CST TIM INJ 2 LATJNJ 2 LONG

79.82 201.56 93.81 2 44 34 2172.5 -2T.18 TJ,Z5

169.12 195.68 6|.73 20 20 5? 3548.7 -5.38 IEZ.4T

37.65 201.44 95.30 4 12 30 187Z,9 -18.36 49.0|

15J.92 19_.03 60,11 21 26 58 3323.6 -4.41 145.38

34.92 200.89 99.96 3 41 0 J_80,? -31.15 ZS,IZ

139.93 J93.19 55.90 22 7 50 3|88.5 -1,98 133.63

NIO-COURSE EXECUTION ACCURACv ORBIT OETERMINA TION ACCURACY

SGT 5204.6 SGR 360.3 SG3 213.1 ST 27J6.5 SR 268.8 SS T89.6

RRT ".|150 RRF -.J299 RTF .9190 CRT .9992 CRS -.9438 CST -.9806

SG_ 32J7.1 R23 ,0239 RI3 -,9190 LSA 1837,2 MS4 153,4 SSA 20.fi

SG] 5204,8 SG_ 337,9 THA J79.54 ILl 2729,5 EL2 39,1 ALF 5.59

LAUNCH 0ATE DEC 12 1965 fLIGHT TIME 170.00 ARRIVAL 0ATE NAY 31 1966

HELIOCENTRIC CONIC

RL 147.28 LAL -.00

RP 108.92 LAP -3.J?

RC 164.699 GL 25,15

PLANETOCENTRIC CONIC

C3 14.678 VHL 3.93I

LNCH ATNTH LNCH TIME

90.00 2 1 13

90,00 19 33 9

100.00 3 33 3

100,00 20 41 58

I]O.OO 5 10 15
110.00 2l 23 17

01rFERENTIAL CC_RECTIONS

TOE J.8690 TRA .1297 TC3-5.8407 BAU 1.1473

RDE ,|864 RRA -.0805 RC3 .2692 FAU .038E7

_OE .9171 FRA .6213 FC3-2,25TS 8SP 17033

BOE 1.8783 8RA ,1521 6C3 5.8469 rSP -724

0ISTANCE 499.412

LOL 19.76 VL 26.833 GAL -.|5 AZL 86.51 _C& 245.8| SWA

LOP 32_.53 vP 36.807 GAP 9.67 47P 91.43 TAL |90.59 TAP

GP -1.24 ZAL 68.18 ZAP 166.51ETS 354.39 ?AE 129,87 ETE

122,64 ECC .20098 INC 3.4184 Vl 30,150

66.40 RE& 97.99 APO 147.28 VZ 34.79Z

181.11 ?AC 7_,44 ETC 164.42 CLP-I66,57

0LA ]9.77 RAL 342.|8 RkO 6567.6 VEL 11.663 PTH 2.05 VMP 6.421 OP4 -lZ.4T RAP 341.34 ECC 1.2416

L-I TIME IN| LAT IN| LONG IN| RT ASC IN| AZMTM IN| TIME PO CST TIM IN| 2 LAT IN| 2 LONG

2811,36 -28.22 82.65 205.27 92.40 2 48 4 27J1.4 -27.59 74.04

4118.75 -2.58 167.43 199.23 6|.79 20 41 49 3518.8 -8.33 ITO.TB

2308.66 -29.63 60,29 209.|9 94.12 4 16 34 1908,7 -28.73 51.60

3896.68 -J.33 150.44 198.55 60.14 2] 46 53 3296.7 -5.3l 143.99

2210.90 -33.20 37,21 204.71 98.64 5 47 6 1610,9 -31.65 18,33

3767.21 |.70 138.72 196.63 53.85 72 26 4 3J67.Z -2.79 132.32

MID-COURSE EXECUTION ACCURACY ORBIT DE T[RMINATION ACCURAC Y

SGT 3280.6 SGR 369.6 SG3 _09,7 ST 2799.0 SR Z8|.4 SS 787.J

RRT -.0_74 RR_r -.1079 RTF .9214 CRT .9850 CRS -.9388 CST -.9_3

SGB 3293.3 R23 .0269 R13 -,9224 LSA 2917.3 WSA 149.9 SSA ZO.8

SGJ 3280.7 SG2 368.2 THA J79.65 ELI 281Z.7 ELI 48,4 ALF 3.66

LAUNCH 0ATE 0EC IZ 196§ FLIGHT TIM_ 172.00 ARRIVAL 0ATE JUN 2 1966

HELIC_ENTRIC CONIC 01STANCE 505.109

RL |47,28 LAL ".OO LOA. 79.76 VL 26.787 GAL .29 AZL 86.53 MCA 248.97 SNA 122.33 ECC .70378 ]NC 3.4634 vl 30.750

RP I08,9| LAP -3.23 LOP 328.70 VP 36,777 GAP 9.94 A_P 91,24 TAL |78.88 TAP 67,83 RCA 97.42 APO J47.29 V_ 34.196

RC I66.847 GL 24,66 GP -I.IB _L 63.19 TAP 167,40 ETS 35&,41 246 129.85 ETE |BJ.06 7AC 76.62 ETC 164.77 CLP-J6T.46

PLANETO(.ENTRIC CONIC

C3 15.062 VHL 3._810LA 20._9 RAL _4_.28 RA0 6367.6 VEL 11,681 PTH 2.05 VHP 6,380 0PA -11,56 RAP 344,47 ECC J.2479

LNCH ATNTH LNCH TIME L-I TZM[ IN| L_T IN| LONG IN| RT ASC IN| AZMTH IN| TIM_ PO CST TIN IN| 2 LA T IN| 2 LONG

90.00 2 4 I5 283]._7 -28.30 8_.58 209.J3 90.93 2 3| 47 2251.5 -Z7.87 76.95

90,OO 19 54 30 4090.17 -3.30 |65.8_ 202.95 61.88 21 3 0 3490.2 -7.23 139.16

100.00 3 39 6 254L_1 -29.78 63.02 209.08 92.69 4 2| 34 1943.5 -29.09 34.29

I00.00 21 2 38 3871.36 -2.2J J49.05 202.23 60.18 22 7 9 3271.4 -6.J6 142.49

IJ0.O0 5 16 ]I 224J.87 "33,49 39.58 208.70 97.27 3 33 33 1641.9 -32.13 30.62

110.00 2J 42 4 3747.76 .95 J37.7J 200.26 33.93 22 44 32 3147.8 -3.54 131.50

OIFFERENTIAL CORRECTION5 MIO-COURSE EXECUTION ACCURACY ORBIT OET£RNINATION ACCURACY

T_E 1.95T0 TRA .3J53 TC3-5.7249 B_U 1.1539 SGT 5323.6 SGR 3?8.2 SG3 202.4 ST 2696.2 SR 294.3 53 794.3

ROE ,1974 RRA -.0864 Re3 ,2363 FAU .03536 RRT -.0546 RRF -,0724 RTF .9199 CRT ,9796 ORS -.9302 CST -.9836

r_E .9204 FRA ,6804 FC3-2,0326 B$P 16996 $GB 533?.0 R23 ,02|9 R13 -.9J98 LSA 30|3.T MSA 150.1 $$k 20.9

8_E 1.96T0 8RA ,3269 Be3 5.7306 FSP -676 SG| 5323,6 SG2 377.6 THA J79.78 EL| 2910.5 EL2 5B.8 ALF 5.69
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL. 2, 1965-661

LAUNCH 0ATE 0EC |_L |965 FLIGHT TIME 174.00 4RR|VAL OAT[ JUN 4 |066

HELIOCENTRIC CONIC

RL 147.28 LAL -.00 LOL 79.76 VL

RP I08.89 LAP -3.29 LOP 331.67 VP

RC 16g.gBO GL 24.10 GP -1.13 tAL

PLANETOCENTRIC CONIC

C3 15,551 VHL 3.943

LNCH ATMTM LNCM TIME

90.00 E 7 31

90.00 20 16 41

IOO.O0 3 43 Z9

IO0.O0 21 13 24

llO.O0 5 28 28

IIO.OO 82 O 54

DIFFERENTIAL CORRECT|ON$

TOE Z.0367 TRA .4985 TC3-5.6035 BAU 1.1660

ROE .2093 RRA -.09|5 R(3 ,2410 FAU .033Z1

rOE .9056 FRA .723J FC3-1.8489 6SP 17199

6DE 2.0474 BRA .5069 BC3 5.6087 FSP -655

DISTANCE 510.785

26.741 GAL .74 A?L 86.55 MCA 252.14 SMA

36.748 GAP 10.2_ ATP 91.06 TAL 177.16 TAP

8Z.IB ?AP 168.28 (T$ 554.40 ZA( 129.84 (7(

IZZ.0B ECC .20663 IMC 3.4530 VI 30.25D

69.30 RCA 96.65 APO 147.33 v2 34.#00

181,01 7AC 7B.#Z Ere 165.0¢ CL#-168.35

0LA EI.35 RAL 348.43 RAD 6567.6 VEL 11.702 PTH 2.06 VHP 6.743 OPA -10.63 RAP 346.61 ECC 1.2559

L-I TIME INJ LAT INJ LONG INJ RT A_C INJ ATNTH INJ TIME PO (ST TIN INJ _ LAT INJ Z LONG

2892.53 -28.31 88._9 213.15 89.42 2 35 44 2292.5 -28.09 19.95

4063.47 -4.36 164.35 Z06.82 61.99 21 84 24 3463.5 -8.07 157.64

Z583.1D -29.87 65.81 213.12 91.22 4 86 52 1983.l -29.36 57.04

5848.13 -2.99 147.77 206,07 60.24 22 27 32 3248.1 -6.93 lAI.20

Z273.40 -35.74 42.01 E12.84 95.85 6 0 22 1675.4 -32.56 32.97

5730.60 .30 156.8| 204.01 S3,88 Z3 3 5 3130.4 -4.19 130.60

MID-COURSE EX£CUT/ON 4(CURACv ORBI7 DETERNfN4TION ACCURACY

SGT 5375.2 SGR _86.0 SG3 193.7 ST 2971.3 SR 50T.Z $S 762.Z

RR7 -.0246 RRr -.0433 RTF .gZIZ CRT .9742 CRS -.gZ30 CST -.9650

SGB 5389.J R23 .0207 RJ3 -.9212 LSA 3066.7 NSA I49.1 SSA 20.e

SGI 3375.2 SGZ 385.9 THA 179.90 ELI 2986.4 EL2 68.9 ALF 5.75

LAUNCH DATE DEC IZ 1965 FLIGHT TIN( 176.OO ARRIVAL DATE JUN 6 |966

HELIOCENTRIC CONIC DISTANCE 516.437

RL 147.g8 LAL -.OO LOL 79.76 VL 26.695 GAL 1.21 AZL 86.56 HCA

RP 108.88 LAP -5.33 LOP 335.04 VP 36.719 GAP 10.51 AZP 90.87 TAL

RC 17I.O96 GL Z3.49 GP -l.OB ZAL 79.16 ZAP 169.15 ET$ 354.34 7AE

PLAN[TC)(ENTRIC CONIC

C3 I6.156 VHL 4.019 DLA 22.07 RAL 351.61 RAO 6367.6 V(L 11.728 PTH

LNCH AZHTH LNCH TIHE L-I TIME INJ LAT INJ L_G

90.00 7 IJ 4 2934.ZZ -28.Z5 91.64

90.00 ZO 38 32 4039.10 -5.13 162.98

IO0.O0 3 48 JO 26_I,IE -_9.69 68.64

JO0.O0 21 44 7 38_7.43 -5.69 146.63

IIO.O0 5 Z9 8 2305.25 -33.93 44.48

liD.DO Z2 19 38 3716.07 -.26 136.05

DIfFeReNTIAL CORRECTIONS MI0-COqJR$_

TOE Z.1167 TRA .693D TC3-5.4482 BAU 1.1778 SGT 54Z4.9

ROE .2223 RRA -.0957 RC3 .2238 FAU .03118 RRT .00SO

FOE .8906 FRA .7681 FC3-1.6708 BSP 17393 5GB 5439.1

BOE z. Ize3 8RA .7015 Be3 5.45_8 FSP -636 5GI 5424.9

235.30 SMA 121.81ECC .21016 INC 3.4409 V! 30.25D

175.44 TAP 70.74 RCA 96.21APO 147.40 V2 34.805

129.84 ETE 180.97 ZAC 81.04 ETC 165.39 CLP-169.19

Z.07 VHP 6.919 OPA -9.69 RAP 348.75 ECC 1.E659

INJ R7 49( INJ AZHTH INJ 7IHE PO (ST T_M INJ _ LAT INJ Z LONG

217.24 87.90 2 59 56 2334.Z -28.24 82.97

ZI0.63 62.11 21 43 51 3439.1 -8.83 156.25

217.ZB 89.74 4 31 51 ZOll.! -29.61 59.85

210.03 60,32 22 47 54 5227.4 -7.61 ]40.04

217.11 94.40 6 7 33 1705,2 -32.95 35.38

207.89 55.8Z 13 21 34 3116.1 -4.74 129.B4

ORBIT O_TERMINATION ACCURACY

ST 3037.1 SR 319.9 SS 788.3

CRT .9665 (RS -.9158 CST ".986I

LSA 313D,4 MSA J49,7 SSA _O.6

ELI 3052,9 EL2 79.2 4LF 5.83

£K[CUTION ACCURACY

SGR 395.0 SG3 189.5

RRF -.0155 RTF .9224

R_3 -.020J RJ3 .9_4

SG2 395.0 TNA .0_

LXUfiC_ OITE O_C _Z 1965 FLIGHT 7[ME 178.00 A##rVAL O4T{ auN 8 1966

HELIOCENTRIC CONIC 0ISTANCE 522.065

RL 147,76 L_L -.O0 LOL 79.76 VL Z6.6_0 GAL 1.70 AZL 86.57 MCA 258.47 5NA 121.54 ECC .21379 INC 3.4292

RP IOB.e_ LAP -3.36 LOP 338.2J vP 56.692 GAP 10.81 ATP 90,69 TAL 173.?1 TAP 72.18 RCA 95.55 APO 147.52

Re i73.I96 GL _Z,8I GP -1.03 ZAL 76.15 ZaP 169.9t E78 354.24 Z4[ 129.85 ET£ 1e0.95 7AC 83.27 fTC 165.65

PLANETOCENTRIC COMIC

C3 I6.892 VHL 4, lid OLA 2_.73 RAL 354._ RA0 6567.1 VEL 11.759 PTH 2.DB VMP 7.102 0PA °8,74 RAP _50.90 [CC I,ZTBO

LNCH ATMTH LNCH TIME L-I T|ME INJ LAT |NJ LONG |NJ RT A$C |NJ ATNTH INJ TIME PO C$T TIM |NJ 2 LAT ]NJ Z LONG

90.00 2 14 57 2976.20 -2B.IO 94.70 221.45 86.57 3 4 33 2376.2 -26.5I 66.0_

90.00 21 O 32 40J7.5D -5.BZ 161.77 214.95 6_.24 22 7 9 3417.5 -9.49 J55.OI

iOO.OO 3 33 Ifl 2659.27 -Z9.85 71.48 2Zl.53 88.25 4 37 34 2059.3 -29.77 6Z.67

IO0.O0 22 4 35 3809.66 -4.Z9 |4_.65 E14.11 60,39 Z3 8 5 3209.7 -8.?0 139.05

II0.O0 5 36 12 Z337.|8 -34.07 46.96 221.49 92,94 6 15 9 1737.2 -33.29 3?.BJ

liD,DO 22 38 B 3704.51 -.7O 135.43 211.86 55.82 23 39 52 3104.5 -5,18 129.23

0IFFERENTIAL CGRRECTIONS N_D-COUR$( [XECUT_O_I ACCURACY (_IT OE TERMINATION ACCURACY

T_E ?.|997 TRA .9057 TC3-5.2_15 BAU 1.1868 SGT 3469,2 $GR 599.Z SG3 I83.6 ST 3096.7 SR 332.5 SS 784.4

ROE .2363 RRA -.0988 RC3 ._053 FAU ,0_913 RRT .0334 RRF .0147 RTF .9_36 CRT .9626 CRS -.9089 CST -.987_

F_E .8777 FRA ,8130 FC3-l.4930 BSP 17506 SGB 5485.7 RE3 -.018_ R13 .9136 LSA 5208.1NSA 151.I SSA 20._

BOE _._I24 BRA .gill BC3 5.2555 FSP -6|4 flGJ 5469.Z SGZ 398.9 THA .15 ELI 3113.2 EL2 89.6 ALF 5.9I

Vl 50.250

VZ 34.tl1

CLP-170.03

LAUNCH O_TE 0EC 1_ 1965 FLIGHT TIM( 180.00 ARRIVAL OATE JUN 10 1966

HELIC_ENTRIC CONIC

RL 14_.ze LAL -.OO

RP J08.64 LAP -3.38

RC I75.278 GL _,08

PLANETO_[NTR|C CONIC

C3 I7.773 VHL 4._16

LNCH ATMTH LNCH TJM_

90.00 Z I9 14

90.00 _l ZI 29

IO0.O0 3 58 43

IO0.OO _2 24 39

IIO.OO 3 43 40

IlO.OO 22 36 I3

DISTANCE 5Z7.663

LOL 79.76 VL _6.606 GAL 2._Z AZL 86.58 _(_ _61.63 5_ _ZI._7 (CO .21774 INC 3.417_ Vl 30.250

LOP 341.38 VP 36.666 GAP 11.13 ATP 90.50 TAL 171.98 TAP 73.62 RCA 94.87 APO 147.66 VE 34,817

GP -l.O0 ZAk 75.17 ZAP 170.81ETS 534.08 7AE ]29.67 ETE 180.9_ 7AC 85.53 ETC 165.89 CLP-I70.B6

0LA 23.33 RAL 358.02 RAD 6567.7 VEL 11.796 PTH 2,09 VHP 7,294 0P_ -7.78 RAP 353.04 ECC 1,2925

L-] TIM_ INJ LAT _NJ LONG _NJ RT AS( _NJ A_MTH INJ TIME PO (ST TI_ INJ 2 L_T INJ 2 LONG

3018.06 -27.68 9?.?4 2_5.74 64.66 3 9 32 2416,I -28,30 69.10

39_9.24 -_.40-- _60.73 t19.18 6_.36 #_ _8 8 3_eg.! -10.05 153.g6

7697.19 -_9.73 74.?9 _3,90 B6.77 4 43 42 ?097.? -29,86 65.49

3795.?6 -4,77 144,86 718.78 60.46 73 ?7 54 3195,3 -8.67 138.74

?368,97 -34.16 49.44 2?5.98 91.47 6 25 9 1769.0 -35.57 40.25

3696.23 -1,02 135.07 715.95 55.63 23 5? 50 3096.? -5.49 126.79

OReIT OETERNINATfON ACCUR_C Y

ST 3139,0 SR 344.e $S 776.8

CRT .9366 CRS ".90?6 CST -,9862

L$A 3_4_,4 M5A 1_3.J $SA J9.7

ELI 3156,3 EL2 99.7 ALF 6.00

D_FFERENTIAL CCRRECTION$

TC£ 2.Z785 TRA 1.J244 TC3-5.0373 BAU 1,1965

R_E ,2515 RRA -.1009 RC3 .1858 FAU .0?7?4

F_E .6676 FRA .8544 FC3-1.32T1 _SP _7688

BDE ?.?9?? BRA 1.1269 BC3 5.0358 FSP -597

_]O-COU#$E ExEcuTION _(CURACv

SGT 5310.1 SGR 404,5 $G3 177.6

RRT .0631RRF .0440 RTF ,9?55

SGB 5_24.9 R23 -.0166 R15 .9?54

SGJ 5510,1 SG? 405.? THA .78

1761



JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL 2., 1965-66)

LAUNC_ OATE DEC IZ 1965 FL|GNT TIME |b_.00

H[L_OC[NTRIC CONIC 0|STANCE 533.23|

RL J47.Z8 LAL -.00 LOL 79.76 VL ZGo56Z GAL Z.75 AFL BG.59 HC4

RP |08.82 L4P -3.39 L0P 344.55 VP 3G.640 G4P J1.47 ATP 90.31 T4L

RC |77.34! GL 2I.]J GP -.96 ?AL 70.22 TAP 17J.63 [TS 353.84 7AE

PLANETOCENTR[C CONIC

C3 J8.8!7 VHL 4.539 0LA 23.85 R4L

ARR!VAL DATE JUN lZ J968

LNCN A?NTH LNCH TIME L-I TIME

90,00 2 2] 59 3059.45

90.00 2| 42 J| ]984.48

]00.00 4 4 45 2734.56

JO0.O0 Z2 44 6 ]784.61

|J0.OO 5 5] 33 2400.4|

1|0.00 23 ]3 47 329J.53

O|FFERENTI4L C(_RECTZONS

TOE 2.3558 TRA 1.3563 TC3-4.7870 BAU |,2050

ROE .2878 RR4 -.!0i£ RC3 ,J£59 FAU ,02542

FOE .8478 FR4 .8963 FC3-J.1695 BSP |7864

BOE 2,3709 BRA !.360! BC3 4.7898 FSP -58|

261.80 $H4 121.02 ECC .22205 INC 3.4066 Vl 30.250

|70.26 TAP 75.06 RC4 94.14 APO J47.89 V2 ]4.824

Jzg.9o £tEcJB0,9J 74C 87.79 ETC |66.1! CLP-JTJ.68

|.2| RA0 8567.8 VEL ||.84J PTH 2,lO VHP 7.498 0P4 -6.80 RAP 355.Z0 ECC J.]097

|NJ LAT IN] LONG IN] RT ASC IN] ATNTN ZNJ TIN! PO CST TEN !NJ Z LAT IN] Z LONG

-27.60 |00.74 230.10 83.38 5 I4 58 2459.5 -28.22 92.13

-6.86 |59,90 Z23.47 EZ.46 Z2 48 35 3384.5 -!0,50 153.11

-29.56 77,05 230.32 85.32 4 50 |9 Z134.6 -Z9.89 66.27

-5.|3 I44.27 222,53 60.51 23 47 !I 3|84.6 -9.02 137.64

-34.18 51.90 230.54 90.02 6 3l 34 1800.4 -33.80 47.67

-J.20 134.77 220.0_ 55.84 24 I5 19 309J.5 -5.67 !28.55

NXO-COUR$( EXECUTION ACCURACY ORBIT 0ETERN[NA TION 4CCUR4CY

SGT 5546.B SGR 409.1 $G3 171.9 ST 3169.0 8R 356.5 $S 768.0

RRT .0949 RRF .0737 RTF .9273 CRT .9509 CRS -.8964 CST -.989J

SG8 5561.8 R23 -.0148 RI3 .9272 LSA 3276.4 NSA |56.0 SSA 19.2

SG! 5546.9 SG2 407,3 THA .40 ELI 3|87.1 EL2 109.7 4LF 6,1!

LAUNCH 04TE DEC !2 1965 FLIGHT TIll? |_4.00 ARRIVAL 04TE JUN 14 J966

HELIOCENTRIC CONIC 0|STANCE 538.76]

RL !47.28 LAL -.O0 LO_ 79.76 VL 26.518 GAL 3.32 ATL 86.60 H(A 267.97 SNA J Z0.76 £CC .Z2675 INC 3.3954 V! 30.2_O

RP 108.79 LAP -3.39 LOP 347.73 VP 36.616 GAP 1J.83 47P 90,12 TAL 168.53 TAP 76.5J RCk 93.38 4PO I48,j4 V2 34.83Z

RC J79.385 GL 20,50 GP -.93 74L 67.33 7AP 172.44 ET$ 355.50 74E J79.92 ETE J80.90 ZAC 90.06 ETC 166.30 CLP-J72.50

PLANETO(ENTRIC CON|C

C] 20.046 VHL 4.477 0L4 24.32 R4L 4.37 RAO 6567.8 VEL IJ.892 PTH 2.|1 VHP 7.714 OP4 -5.$2 RAP 357.35 [CC !.]299

LNCH ATNTH LNCH TIN_ L-| TiN[ IN] LAT IN] LONG IN] RT 45( IN] 47NTH |NJ TIME PO CST TIN IN] Z L4T |NJ 2 LONG

90.00 2 29 16 3099.9(3 -Z7.24 |03.64 234.50 8J.96 3 20 56 2499.9 -28.07 95.06

90.00 ZZ Z 5 3973.99 -7.|9 J59.31 227.83 62.54 23 8 19 3374.0 -|O.B_ 152.50

]00.00 4 lJ J6 277!.06 -29.33 79.74 Z34.80 $3.9_ 4 57 27 ZJTJ.I -29.86 70.98

JO0.O0 23 E 47 3778.05 -5.35 143.9! 226.87 60.55 24 5 45 ]178.1 -9.23 137.77

|IO.O0 5 59 5I 243|,32 "34.J6 54.31 235.J7 88.59 6 40 23 1831.3 -33.99 45.07

JJO.O0 73 30 4I 3690.5? -J.23 I34.72 224.27 55,84 24 32 IJ 3090.6 -5.7| 128.49

0IFFER[NTJ4L C_RECT_ON$ M|0-COUR$[ EXECUTION ACCURACY CRBIT OETERNINATICW ACCURACY

T06 Z.43J7 TR4 1.60J9 TC3-4.]J99 BAU ].2I|9 $GT 5579.0 SGR 4JZ,9 $G3 J66.4 ST 3166.5 SR 367.5 SS 7f17,8

ROE .2852 RRA -.!OlI RC] .I460 FAU .02366 RRT .J246 RRF .I036 RTF .9793 CRT .9450 CR$ -.8905 CST -.9899

FOE .8329 FR4 .9379 FC3-I,0218 8SP |80|9 SGB 5594.2 R23 -.0J30 RJ3 .9292 L$4 3292.0 MS4 159.6 S54 18.6

S0[ Z.448] 8RA !.605I 8C] 4.52?3 F�P -564 $G| 5579.2 5G2 409.6 THA ,5] EL| 3205.4 EL? J|9.5 ALF 6.2_

LAUNCH OAT[ 0£( |2 1965 FLIGHT TIME 186.00 ARRIVAL 0ATE JUN J6 |966

HEL]OC[NTR[C CONIC 0|$T4NCE 544.256

RL X4T.Z8 LAL -,00 LOL 79.76 VL 26.47_ GkL 3.91 47L 86.62 HC4 27J.J4 SM4 120.51 ECC .231B7 INC 3.3845 V| ]0.250

Rp |08.77 L*P -].38 LOP 350.90 VP 36.593 GAP 12.2! AZP 89.93 TAL J66.62 T4P 77.96 RC4 92.57 APO 148.45 V| 34.640

RC 181.409 GL 19.66 GP -.90 ?4L 64.50 ZAP 173.25 ETS 353.04 746 J29.95 ETE lBO,90 74C 92.35 ETC J66.46 CLP-173.]l

PLANETOCENTR[C CONZC

C] Z].4B4 VHL 4.635 DL4 24.7l RAL 7,49 RA0 6567.9 VEL |1.953 PTN 2.|) VHP 7,94] 0P4 -4.8] RAP 359.50 ECC 1.3536

LNCH 47MTH LNCH T!NE L-I TIME [NJ LAT IN| LONG [NJ RT 4SC IN| AZNTH IN| TIME PO CST T;N IN| 2 LAT IN| Z LONG

90tO0 2 35 l| 3J_9.00 -Z6.84 ]06.43 Z38.94 80.62 3 27 30 2539,0 -27.66 97.92

90,00 22 21 0 3968.09 -7.38 J58.97 232.21 62.58 23 27 8 3369.| -10.99 152.J6

|00.00 4 18 Z! 2806.39 -29.04 82.33 239.3! 82.59 5 5 7 2206.4 -29.76 73.60

JO0.O0 Z3 20 3! 3715,93 -5.42 143,79 23!.!4 60,56 24 ?3 27 3175.9 -9.30 !37.J5

J|O.00 6 8 34 ?46!.57 -]4.08 56,67 239.84 87.!9 6 49 35 !86!.6 -34.09 47.43

1i0.00 23 46 48 ]693.5| -l.|2 I]4.88 228.47 55.83 24 48 21 3093.5 -5,60 128.65

C]FFCR[NT]4L CORRECTIONS NI0-C(_JRSE EXECUTION 4CCUR4C_ ORB|T 0ETERN_NA TION ACCURACY

TOE _,]JOJ TRA J,8659 TC]-4.2284 BAU J.]J_O SGT 5606.9 SGR 4J5.9 SG] !61.2 ST 3]97.| SR 377.7 $3 748.5

ROE ,50]? RRA -.099! RC3 .J266 F4U .02166 RRT .|553 RRF .!349 RTF .931! CRT .9390 CRS -.8848 CST -.9907

r0E .8203 FR4 .9819 FC] -.88J0 9SP J8065 SGB 5622.3 R23 -.0|06 RI3 .93|! LS4 330|.| NSA !63.7 554 17.9

BDE Z.5284 8R4 |.8685 8C3 4.2303 FSP -544 5GI 5607.3 $G2 410.8 TH4 .66 ELI ]216.7 EL? J29.! ALF 6.34

LAUNCH OATE OEC J2 ]965 FL|GHT TIM_ 188.00 ARRIVAL _4TE JUN JB J966

HEL]C_CENTR[C CONZC 01STANCE 549.102

RL 147._B LAL -.00 LOL 79.76 VL 26.432 GAL 4.53 4ZL 86.63 HCA Z74.3| 5N4 !20.26 ECC .25746 INC 5.37]2 V] ]0.250

Rp |0_.74 LAP -3.]6 LOP 354.08 VP 36.510 GAP |2.6! 4ZP 89,75 T4L 165oJJ TAP 79.42 RCA 9|.I! APO |48,_? V2 ]4.849

RC !83.4]3 GL 18.79 GP -.87 ZAL 6J,74 74P |74,05 [T$ 352.39 74£ I29.99 ETE !80.90 ?4C 94.63 ETC !66.60 CLP-174.|I

PLAN£TOCENTRIC CONIC

C3 2],160 VHL 4.8!2 OL4 25.0_ RAL 10.53 R4_ 6567.9 VEL 12.022 PTH ?.!5 VHP 8.!89 0P4 -5.83 RAP 1.6_ ECC 1.38!2

LNCH ATNTH LNCH T!N[ L-I T_NE IN] L4T [NJ LONG |NJ RT ASC |NJ 47NTH !NJ T|NE PO CST TIN IN] 2 LAT IN] Z LONG

90.00 2 4! 47 3J76.34 -26,40 !09.08 243.40 79.37 3 34 44 2576.3 -27.60 lOO.62

90.00 _2 38 43 3967.J7 o7.41 |58.92 236.59 6Z.59 ?3 44 50 3367.Z -!|.02 !52.|J

|00.00 4 26 1 2840.30 -28.72 B4,BO 243.84 BI.33 5 |3 Z! 2240,3 -29.62 T6.||

100.00 23 37 10 5778.44 -5.34 |43.93 Z_5.46 60.54 24 40 9 3J78.4 "9.22 !37.29

!]0.00 6 J7 39 249J,O6 -]3,96 58.9? 244.53 85.84 6 59 JO 189|.! -34,16 49,7]

I|0,00 0 5 58 ]700.45 -,85 I]5.24 23_,68 55,83 | 7 38 ]|00.4 "5.33 |?9.02

0!FFERENTZAL CORRECTION5 MZ0-COURSE [XECUTZON 4CCUR4CV (_R6|T _[TERNZNATION ACCURAC_

T_E 2.58!8 TR4 2.!399 TC3-3.9350 B4U J.2J89 SGT 5630,J 5GR 4j6.0 SG] !56.0 ST 3J89.5 SR 356.7 SS T36.6

ROE .]2]] RRA -.095_ RC3 ,1082 FAU .02023 RRT .185J RRF .J65J RTF .9]]4 CRT ,93]J CRS -.B79] CST -.99J4

FOE .8059 FRA !,0237 FC3 -,756] BSP J82!4 5GB 5645.6 R?3 -.0087 R!3 .9334 L5A _29|.8 N54 _68.| S5A J7._

BOE 2.6020 BRA 2.!421 BC3 ].9]65 FSP -529 SGI 5630.? 5G2 410.7 THA .79 ELI ]_09.B EL? 138.2 ALF _.47

z_

|78_



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 2, 1965-66)

LAUNCH 0ATE 0EC JZ 1963

HELIOCENTRIC CONIC

gL 14?.ZB LAL -.00

Rp JDB.T) LAP -3.33

RC J95.393 GL 17.91

PLANETOCENTRIC CONIC

C3 Z5,10B VHL _,011

LNCH ATMTH LN_H TIN E

90.00 2 49 8

90.00 ZZ 55 3

lO0.OO 4 34 IT

JO0.OO 23 52 37

JIO.0O 6 27 4

llO.OO O 20 15

FLIGHT TIME 190.00 ARRIVAL 0ATE JUN ZD 1966

DISTANCE 555.097

LOL 79.76 VL 26.390 GAL 3.18 aZL 66.64 HE4 277.49 SNA 120.02 [CC .Z4336 IN( 3.3620 V] 30.250

LOP 357.28 VP 36.549 GAP 13.04 ATP 99.56 TAL J63.4I TAP 80.90 R(4 90.79 4PO J49.25 v2 34.858

GP -.85 ?AL 59.07 ZAP I74.85 [TS 351.47 ZAE 150.02 ETE ABe.90 TAG 96.92 ETC 166.7J CLP-174.92

OL4 Z5.Z? RAL 13.50 RAO 6558.0 VEL ]2.103 PTN 2.17 VHP B.431 DPA -Z.P3 RAP 3.80 ECC 1.413Z

k-I TIME INJ LAT INJ LONG INJ RT AS( INJ ATMTH INJ TIME PO (ST TIM INJ 2 L4T INJ Z LONG

3211.59 -25.95 111.55 247.86 ?8.Zl 3 42 40 26]|.6 -Z?.30 ID5,15

3971.52 -7.Z7 159.17 240.96 :62:_6 24 I 16 33T1.5 -10.89 152.36

2BTZ.6I -28.37 87.14 248.38 80.15 5 22 9 £Z72.6 -29.43 78.5D

37B5,74 -5,09 144,33 239,77 6D.50 24 55 43 33B5,7 -B.gB J37.7D

2519.72 -33.BO 6].|9 249.24 84.54 ? 9 4 1919,7 -34.IB 31.96

3711.39 -.44 135.81 236.BB 55._2 | ZZ 6 3Ill.4 -4.92 1Z9.59

DIFFERENTIAL CC_RECTIONS

T0E Z.65Z3 TRA Z.4307 TC3-3.6345 BAU 1.2204

RDE ,3437 RRA -.D904 RE3 .D909 FAU .01865

r0E .792J FRA 1.O663 FC3 -,6431BSP 18342

gDE 2.6745 BRA 2.4323 BE3 3.6356 FSP

LAUNCH DATE DEC IZ 1965

HELIOCENTRIC CONIC

RL I47.28 LAL -.DO

RP 108.68 LAP -3.29

RC 187.357 GL I7.03

PL4NI_TO(ENTRIC CONIC

C3 27.370 VHL 5.732

LNCH AZMTH LNCH TIME

90.00 2 57 J6

.�O.OO 23 9 57

lO0.O0 4 43 8

]DO.D0 0 IO 43

110.00 6 36 48

liD.DO O 33 32

LOL 79.76 VL

LOP ,44 YP

GP -.83 ?AL

OLA 25.44 RAL

L-I TIME INJ LAT

3244.46 -_5.45

3981.35 -6.96

2903.20 -ZT.99

3797.97 -4.68

2547.54 -33.60

3726.26 .J3

0[FFERENTIAL CORRECTIONS

TOE 2.7217 TRA 2.7387 TC3-3.3318 BAU J.ZJ95

ROE .3651 RRA ",0834 RE3 .0749 FAU .01712

FOE ,7791 FRA 1.1099 FC3 ".5415 8SP 18445

80E 2.7461 BRA 2.7400 8(3 3.33_7 FSP -499

MID-COURSE _X_C_T-](_N--&C-C'URACY OReIT _ETERNINAT]O_ ACCURACY

SGT 5648.9 SGR 419.3 SG3 ]51.0 S_ 5171.7 SR 594.6 55 724.4

RRT .2|50 RRF .195] RTF .9359 GeT .9271 CeS -.8739 C$T -.9921

SGB 5664.4 R23 -.0069 RJ3 .9359 LS4 3272.6 MS4 172.7 $SA 16.6

-514 SGJ 5649.6 SG2 409.5 THA -9_ ELI 3192.7 EL2 146.9 ALF 6.59

FLIGHT TIME 192.00 ARRIVAL DATE

01STANCE 560.432

26.349 GAL 5.BB A?L 86.65 HCA 260.66 SMA 119.78 ECC ._5024 INC 3.3506

36,528 GAP 13,5D A?P 99,39 7JL 1_J.73 TAP 87.39 RCA 89.9J APO 149.76

56.48 ?AP 175,65 ETS 350,14 ZAE 130.04 ETE 180.9J 74C 99.ZI ETC 166.79

16.38 RA06568.! VEL 12.196 PTH 2.19 VNP 8.733 0PA -I.85 RAP 5.96

INJ LONG INJ RT AS( iNJ_NTH INJ TIME PO CST TIM INJ 2 LAT

J13._4 Z52.33 77.J6 3 51 _J 2644.5 -_6.97

159.73 245.29 62.48 24 16 ]9 5381.4 -10.59

89.33 252.92 ?9.05 5 3] 31 2303.2 -29.Z2

145.00 E44.04 60.44 | ]4 I 3197.9 -B.59

63.34 253.94 83,29 7 ]9 ]6 1947.5 -34,16

I36,59 #41.05 551_? I 35 3_ 31_6.3 -4.35
NI0oCOURSE ExEcUTION _CCURAEV

SGT 5663.! SGR 419,9 SG3 146.J

RRT .2450 RRF .2261 RTF .9385

SGB 5678.7 R_3 -.0052 RJ3 .9385

SGI 5664,/ SGZ 40?.0 THA 1.05

JUN ?2 1966

V! 30.250

v2 34,#68

CLP-J75.72

ECC 1.4504

IN) 2 LONG

I05.51

152.93

80.74

I38.39

54.14

130.37

C_RSIT DETERMINATION ACCURACY

ST 3144.6 SR 4OI.0 SS 712.4

CRT .9210 CRS -.66_6 CST -.992F

LS4 3244,3 NSA 177.4 SSA 13,9

ELI 3166,3 EL2 155.2 4LF 6.TI

LAUNCH 0ATE DEC JZ 1965 FLIGHT TIME 194.00 ARRIVAL GATE JUN 24 1966

O|$TANC[ 565.697

26.306 GAL 6.6I AZL 86.66 MCA 263.$4 SM4 119.53 EEL .25754

36.506 GAP 14.00 4?P 89.20 TAL 160.06 TAP 83.90 RE4 8_.76

54.00 TAP J76.44 ETS 34B.]I ?AE J30.06 ETE JBO.92 ?4( 103.50

HELIOCENTRIC CONIC

RL ]47.26 LAL -.00 LOL 79,I6 VL INC 3,3369 Vl 30.ZIO

RP 108.65 LAP "5.24 LOP 3.6Z VP 4PO 130.34 vZ 34.878

RC J99.297 GL J6.I4 GP -+SJ ?AL £TC 166.85 CLP-J?_,33

PLANETOCENTRIC CONIC

C5 29.994 VNL 5.477 OLA 25.56 RAL 19.17 RA0 6566.2 VEL 1_.303 PTN 2.22 VHP 9.056 DPA -._3 RAP B.ID ECC 1.4936

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT A$C INJ 4?MTH INJ TIME PO CST TIM |NJ _ L4T INJ 2 LONG

gO.DO 3 6 II 3274.86 -24.99 ii5.94 256,79 76.2] 4 O 46 _674,9 -26,63 107.66

90.00 23 23 I? 3996.7| -6.48 160.59 249.56 62.37 _4 29 53 3396.7 -1D.13 133.82

lOO.OO 4 52 31 2932.02 -27.60 91.39 257.45 ?8.04 5 41 23 2352.0 -28.97 62.83

100.00 0 23 33 3814.77 -4.12 14_.94 248.27 60._7 I 27 6 32]4.8 -8.D3 139.34

liD.DO 6 46 46 2574.56 -33.36 65.4J 258.63 82.07 7 29 4J i974_ -34.10 56.24

lID.DO O 43 48 3745.00 .85 137.56 245.|8 55.83 I 48 ]3 3145.0 -3.64 13].35

O_FrERENTIAL CORRECTION5 MIO"COURSE EXECUTION ACCURAC_ ORBIT 0ErERNINATION ACCUR4C_

TOE 2.7937 TRA 3.0694 TC3-3.0266 BAU I.Z139 SGT _674.6 SGR 419.6 SG3 141.6 ST 3113.3 6R 406.1 SS 701.9

ROE .3874 RRA -.0745 RE3 .O607 FAU .01556 RRT .2151 RRF .2576 RTF .9411 CRT .9148 CRS -.8636 CS_ -.9934

FOE .7684 FRA 1.1565 FC3 -.4492 BSP J8446 SGB 5690.I 923 _,0034 RJ3 .94JI L$A 32JJ.9 MS_ 182.0 SSA J5.3

BOE 2.8204 BRA 3.0103 BE3 3.0272 FSP -48] SG] 3675.8 SG2 403.3 THA l,I? ELl 3135.4 EL2 J62.8 ALF 6.82

LAUNCH DATE DEC 12 1965 FLIGHT TIM( 196.00 ARRIVAL DATE

HELIOCENTRIC CONIC DISTANCE _70.88|

RL I47.28 LAL -.00 LOt. 79.76 VL 26.266 GAL 7.39 AZL 86.67 HC_ 287.02 SMA J19.32 ECC .26556 INC 3.3269 vl 30,250

RP 108.62 LAP -3.iS LOP 6.81 VP 36.490 GAP 14.$3 AZP 89.03 T_L ISB.d_ TAP 85.44 RCA 81.64 APO 151.01 VZ 34.889

RC 191,216 GL 15,25 GP -.79 7AL 51.6JZAP i71,23 ETS 344.18 ?AE 130,01 ET( 180.93 ?kC 103.79 ETC 166.87 CLP-177.35

PLANETC_ENTRIC CONIC - -

C3 33.039 VHL 3.74_ OLA _5,61RAL _l._ R_0 _5_.3 VEL 1_.4_ PTH _._ VHP 9.364 DPA .16 RAP 10._5

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT AS( INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT

90.00 3 15 50 3302.69 -24.51 117.85 261.23 7_.36 4 10 53 Z702.7 -26.29

90.00 Z3 35 O 4017.50 "5.BZ 161.77 253.?_ _Z.24 24 41 56 3417.5 -9.49

100.00 5 2 24 29f19.11 -27.20 93.30 261.96 ??.lI 5 51 44 2359.1 -26.?I

100.00 O 3_ 3 3e36.3I -3.39 147.12 ES_.4E _O._e I 38 59 3236.3 -7.32

IJO.O0 6 56 56 2600.79 -33.I0 67.4I 263.28 80.92 7 40 17 2000.8 -54.00

liD.DO O 57 I 3167.40 1.71 138.13 E49.2_ 55.85 ] 59 4B 3161,4 -2.79

OIrrER£NTIAL CORRECTIONS NI0-COURSE EXECUTION ACCURACY

T0E 2.g608 TRA 3.4155 TC3-2.73E8 BAU 1.2013 SGT _679.4 SGR 418.6 SG3 131.1

RD_ .4|0_ RRA -.0637 R(3 .04_0 FAU .0J4J4 RRT .305? RRr ,ESB]_RTF .9441

F0E .7569 FRA 1.2021 FC3 -.3104 BSP 18§45 SG_ _694.8 923 ".002i RI3 .9441

BOE 2.6901BRA 3.416J BC3 2.7332 FSP -467 SGI 5680.9 SG2 )_8.4_HA 1.30

JUN 26 1966

ECC 1.5437

IN) 2 LONG

ID9.63

135.01

$4.82

140.54

5_.29

132.53

ORBIT 0ETERM_NAT_ON ACCURACY

ST 3069,B SR 409.4 SS 690.6

CRT .9085 CRS -.8596 CST -.9940

LSA 3167.6 MSA 1B6.3 554 ]4.6

EL1 3092,4 EL2 ]69.8 ALr 6.93

J7B3



JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL 2, 1965-66]

=

L4UNCH CATE CEC J2 1965

HELIOCENTRIC CC, N IC

RL |47.28 LAL -,00 LOL

RP I06,58 LAP -].|1 LOP

RC 193.115 GL 14.37 GP

PLANETOCENTRIC CONIC

c3 36.576 VHL 6.01B CLA

LNCH ATNTH LNCH TIME L-[ TIME |NJ LAT

90.00 ] 26 10 3]28.07 -24.07

90,00 23 45 9 404],48 -4.99

IO0.O0 3 12 4] Z984.55 -26.80

JO0.O0 0 45 13 386E.2] -Z.5|

110.O0 7 7 J] 2626.31 -]2.81

JJ0.O0 I 7 J2 ]793.24 2.69

DIFFERENTIAL CORRECTIONS

TOE Z.928] TRA ].784] TC3-2.4483 eAU 1.I974

ROE .4316 RRA -.0509 RC] .0370 rAU .01275

FOE .7469 FRA |.2515 FC3 -.30|8 BSP |B6Zl

BOE 2.960] BRA 3.7847 BC3 2.4486 FSP -454

LAUNCH DATE DEC 12 J965

FLIGHT TIME |gB.00 ARRIVAL DATE JUN 28 1965

DISTANCE 575,970

79.76 VL 26.228 GAL 8.2Z47L 86.69 HC4 290.Z0 SMA I|9.|O ECC .21417 INC 3.3145 VI ]O.ZSO

9.99 VP 36.47Z GAP |5.12 ATP 88.85 TAL ]56.8| TAP 87.01 RCA 86.42 APO J5|.78 VZ ]4.#OO

-.77 7AL 49.5] TAP |78.02 ITS ]]8.56 ZAE |30.07 ET£ |80,94 7AC J06.06 ETC J66.81 CLP-|?6.|?

25.60 RAt 24,42 RAD 6568.4 VEL |Z.568 PTH 2.28 VHP 9.7Z| DP4 J.|5 RAP IE.]9 EEC J.6020

HELIOCENTRIC CONIC

RL 147.28 LAL -.DO LOL

RP J08.55 LAP -3.03 LOP

RC 194,989 GL J3.50 GP

PLANE 7OCENTRJC CONIC

C3 40.695 VHL 6.379 DLA

LNCH ATNTH LNCH TIME L-_ r|ME _NJ LAT

90.00 3 37 3 335J.J9 -23.64

90.00 23 53 47 4074.27 -4.0|

100.00 5 23 21 3008,48 -26.4I

I00.00 0 54 6 3892.2I -I.50

|JO,00 7 11 33 2651.J7 -32.49

IJO.00 I I6 23 3822.29 3,80

OIFFERENTIAL CORRECTiONS

TOE 2.9975 TRA 4,|77I TC3-2.1747 BAU |.|832

ROE .4576 RRA -.0358 RC3 .0277 FAU .0JJ40

rOE .7383 FRA 1.30_6 rc3 -._425 BSP 18688

BO£ 3.0323 BR4 4.|773 BC3 2.i749 FSP -440

IN| LONG IN| RT ASC IN| AZMTH IN| TINE

|63.29 257.88 62.09 24 52 ]2

95.09 266.44 76_25 6 2 27

148,H 256.5| 60.20 | 49 35

69.35 267,90 79.8! ? 50 59

140.08 259.26 H.9J 2 JO 25

M/O-COURSE EXECUTION ACCUR4CV

5GT 5680,8 SGR 4/6.7 563 13Z.B

RRT .3358 RRF .3187 RTF .9473

SGB 5696.I R23 -.0009 RJ3 .9473

SGI 5682.6 SG2 592.4 THA 1.4Z

fLIGHT T/HE 200.00

0/STANCE 580.946

PO CST TIN |NJ Z LAT IN| Z LONG

z12s.| -25.95 ifi._
3445.5 "B.69 156.50
= :
23_4.6 -25.43 86.66

]Z6Z.2 -6.46 J4J.96

Z026.] -]3.B6 60.27

]|9].2 -I.SO |53.86

ORBIT 9ET£RNINAT|ON ACCURACY

ST 30ZI.J SR llI,l S$ 680.5

CRT .902! CRS -.8537 CST -.9946

LSA 3|18.J N$4 J90,2 554 14.0

EL| 3049.8 £L2 176.I ALF 7.02

ARRIVAL OATE JUN 30 1966

79.76 VL 26.|89 G_L 9.I| AZL 86.70 HCA 293.38 SMA I|8.88 ECC .26407 INC 3.30|6 VJ 30.2_

I3.|8 VP 36,45_ GAP |5.7j A_P 88,69 TAL |55,24 TAP 8B.6_R_ :Bs.j_j APo I52,65 v2 34.912

-.76 ?AL 47.J6 ZAP I78.76 ETS 324.15 ZA£ J30.D6 ETE J80.96 ZAC J08.]3 ETC I66.84 CLP-179.01

25.55 RAL 26.86 RAO 6568.8 VEL 12.730 PTH Z.5I VHP JO.I09 DPA 2.13 RAP 14.52 ECC 1.6597

IN| LONG ZNJ RT A$C IN| AZNTH IN| T|H_

J_4.96 26J.90 6|.95 25 J AJ

96.75 _70,87 75.46 6 13 29

JflO.19 260._1 60.14 I 58 58

7J,22 27R.47 78.74 8 | 44

141.60 257,ZJ 56.00 2 20 5

MID-COURSE £XECUT|(_N ACCURACY

SGT 5677.8 SGR _J4.0 SG3 J28.6

RRT .3660 RRF .3494 RTF .9505

SGB f1692.9 R23 -.O00J RJ3 .9505

SG| _679.9 SG_ 385.Z THA 1.54

LAUNCH CAT[ _[C 12 1965 FLIGHT TIME ZOZ.O0

D]rFEREN T|AL CORRECTIONS MID-COURSE EXECUTION ACCURAC_

_:_ TOE 3,O70I TRA 4.601! TC3-J.9093 BAU ].16|_ SGT 5611.5 SGR 410,7 SG3 124.8

ROE .4820 RRA -.0183 RC3 .0201 FAU .0|000 RRT .3964 RRF .3809 RTF ,9540

=_ rOE .7328 FRA 1.3584 FC3 -.1903 BSP 18684 5GB 5686.3 R23 .OOI| RJ3 .9540

BDE 3.1077 BRA 4.60|2 Be3 1.9094 FSP -425 $GJ 5673.8 $62 916.9 THA 1.65

LAUNCH DATE DEC IZ I965 FLIGHT T[NE Z04.00

PO CST 7;M IN| 2 LAT IN| 2 LON_

t7_1.2 -2_.Sz ll].OZ
]_1A.3 -7.7] lSS 26
2408.5 -28.J5 89.38

]29_.2 -5.46 I43.65

205|,2 -]].10 62.I9

3222,3 -.69 J35.39

ORbiT O_TERMIN_TION ACCURACY

ST 2968.4 SR 4II.l SS 67J.5

CRT ,8957 CRS -.849D CST -.9952

LSA 3064.9 MS4 193,6 SSA 13.4

EL| 2991.3 EL2 18J.5 ALF 7.10

ARRIVAL DATE JUL 2 1966

HEL[OCENTRIC CONIC C|5T_NCE 58_.768

RL J47,25 LAL -,00 LOL 19.76 VL 26.151 GAL 10.01 ATL 86,7J NC4 296.57 SX4 |J8.67 ECC .29478

RP JO8.SI LIP -2,94 LOP I6.37 VP ]6.439 GAP 16.45 AZP 88.53 TAL J53.10 TAP 90,27 RCA 83,69

RC I96.842 GL 32.65 GP -,74 ?AL 45,]0 ?AP 179.25 ETS 281.82 tAE 190.09 ETE 180.97 tAC IlO,SB

PLANETOCENTRIC CONIC

C] 45.50| VHL 6,745 DLA 25.44 RAL 29.19 RAO 6566.7 VEL JZ.9J8 PTH 2,55 VNP |0.535 DPA 3.10

LNCH ATMTH LNCH TIME L-I TIME IN| LAT IN| LONG IN| RT A5C IN| AZNTH IN| TIME PO CST TIM

90.00 3 46 22 3372.30 -23.23 I22.55 274,37 75.34 4 44 ]4 2712.5

90.00 0 4 55 4]09.40 -Z.88 166.92 265.82 6].82 | J] 25 H09,4

I00.O0 5 34 13 503J,05 -26.0| 98.3| 2?5.25 74.7] 6 24 44 2431.0

lO0.O0 I I 46 ]925.89 -.36 152,04 264.4| 60.1l 2 7 11 3325.9

]ID.O0 7 27 5] 2675.42 -32.1] 75.05 276,97 77.72 8 J_ _8 2015.4

JIO.O0 1 24 35 3854.28 5.0| 143.28 261.07 56.I4 2 28 49 3254.3

HELIOCENTRIC CON/C

RL J47.28 LAL -.00 LC¢ 79.76 VL

RP 108.47 LAP -Z.84 LOP |9,_6 VP

RC 198.61] GL IJ,S| GP -.75 ZAL

PLANETOCENTR|C CONIC

C_ 5J.J]O VHL 1.I50 DLA 25,29 RAL

LNCH AZNTH LNCH TIME L-I TIME IN| LAT

90.00 3 59 59 339J.67 -22.85

90.00 0 IO 48 4148.36 -1.63

100.00 5 45 14 _052,37 -25.62

IOD.O0 1 8 I5 ]96Z.89 .90

IJ0.OO 7 38 9 2699.|0 -3J.80

IJO.O0 I 3I flO 3888.93 6.33

0IrFERENTIAL C_eECTZOq5

TDE ].1470 TRA 5.0500 TC3-1.66Z8 BAU 1.1366

RDE .5068 RRA ,OOI6 RC] ,0|40 FAU .00870

r0E .727_ FR4 |.4163 FC3 -,1473 BSP I8682

80£ 3,I876 BRA 5.0500 BE3 1,6628 FSP -4|2

]NC 5.2850 Vl 30.250

APO J53.65 VZ ]4.924

£TC 166.TT CLP-J79.BT

RAP J6,64 ECC 1.7488

JNJ 2 LAT IN| 2 LONG

-Z5.30 114.49

-6.63 160.25

-27.85 90.00

-4.33 I45.51

-]5.]1 64.06

.53 J37,06

ORBIT OETERNINATION ACCURACY

ST 29|4.J 5R 409.3 55 665.]

CRT .B_9| CRS -.8448 CST -,9955

L54 ]0J0.6 MSA I96.] 554 I2.5

EL| 2936.B EL2 I85,9 ALF 7,13

ARRIVAL DATE JUL

DISTANCE 590.469

26./13 GAL l|.lO AZL 86.73 HC_ 299.76 SNA J|8.46 ECC ,30663

36.4_3 GAP |7.2I ATP 88.37 TAL I52.Z_ TAP 9|.98 RCA 82.I4

43.15 TAP 178.96 ETS 226o23 7AE |29.97 ETE |80,99 ZAC J|Z.8!

31.36 RAO 6568,9 VEL 13.|34 PTH 2,40 VHP J0,999 OPA 4.05

IN| LONG /NJ RT A$C JNJ AZNTH [NJ T/NE PO CST TIN

|_3.84 278.66 1_.80 4 56 31 2791,7

|69.J0 269.63 6J,73 I |9 57 ]548,4

99.78 279.56 74.05 6 ]6 6 2452.4

154.07 268.23 60.|2 2 II JB 3362.9

74.78 28|.40 76.74 8 23 8 2099.J

145.JO 2_4.86 56,34 Z 36 ]9 ]286.9

MI0-COURSE EXECUTION ACCURACY

5GT 5660.7 5GR 406.6 863 |21,0

RRT ,4_69 RRF .4||5 RTF .9576

SGB 5675._R23 .OOlO RJ] .95?6

56/ 566].3 SG_ 367.5 THA J,76

4 1966

INC 3.27]6 Vl 30,250

APO J54.79 VZ 34.956

ETC J66.68 CLP IT9,26

RAP 18.75 ECC 1,84|_

JNJ 2 LAT IN| Z LONG

-24.99 JJ5,BZ

-5.40 16Z.45

-27.56 9J.SJ

-3.08 J47.55

-33.29 65.8?

J,86 I]8.87

ORBIT DETERMINATION ACCURACY

ST 2857.7 SR 406.J 59 659.5

CRT .8828 CR$ -.8405 CST -.9963

LSA 2954.2 NSA 19B.Z SSA IZ.3

ELJ 2880.2 EL_ 189._ ALF 7.1H

i

=_

=

J 784



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 2. 1965-66)

L_NCM CA_E _£C 17 1965 FLIGH7 TIME Z0$.00 ARRIVAL 0ATE JUL 6 1966

HELIOCENTRIC CONIC

RL 147.28 LAL -.00 LOL

Rp 108.4] LAP -2,73 LOP

RC Z00.481GL 10.99 GP

PLANETO{ENTRIC CONIC

C3 57,748 VHL 7.599

LNCH AZMTH LNCH TIHE

90.00 4 I1 46

90.00 0 I5 28

|00,00 5 56 J7

IO0.O0 1 13 59

lJO,00 7 4B 17

]10.00 ! 38 B

0IFFERENTIAL CCRRECTIONS

rOE 3.2263 TRA 5.53_! 7C3-1,4312 BAU _.1049

ROE .531B RRA :0240 RC3 .OOg3 rAu .007A0

rOE .7244 FRA 1,4790 FC3 -.1109 BSP 18?11

B0E 3,8698 BRA 5.5322 BC3 1.4312 FSP -400

0I$TANCE f94.956

79.76 VL 26,076 GAL 12,21 AZL 86.74 HCA 302.95 SMA

2Z,75 VP _6.409 GAP 18,05 A?P 88.23 TAL I§0.80 TAP

-,72 ZAL 41.)3 ZAP 178,20 £T$ 205,A4 ZA£ 129,88 ErE

IJ8.26 ECC .31979 INC 5.2583 Vl 30.Z50

93.75 RCA B0.4A APO 136.08 vZ 34,948

IBI.O0 ?AC 1l_,01 ETC 166,35 CLP 178.35

DLA 2_.JO RAL 33.44 RA0 6§69,I VEL 13.383 PTH 2.45 VHP 11.514 0PA 4.99 RAP 20.84 ECC J,gS04

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZNTM INJ T|N[ PO C$T TIM INJ 2 LAT INJ 2 LONG

3409.53 -22.49 I_5.02 282.87 72,32 5 8 36 2809.5 -24,69 1|7.05

4J90.6] -.26 |71.46 273.33 61.68 I 25 19 )590.6 -4,05 164.B2

3072.59 -25.23 I01,16 283.80 73.42 6 47 30 2472.6 -27.26 92,94

4002.79 2.25 136.26 271.95 60.|8 2 20 22 3402.6 -1.73 149.74

2722.J9 -31,42 76,46 255,73 75,B0 B 33 39 2J72.2 -33.05 67.65

39Z5.95 1,72 IA7.07 26B.56 56.60 2 43 3A 3325.9 3.27 JAO.PO

MI0-COUR$E EXECUTICq ACCURACY ORBIT DETERMINATION ACCURACY

SGT _444,8 SGR 401.7 $G3 I17.3 ST 2798.3 SR 401.0 SS 655.9

RRT .457| RRF .4423 RTF .9613 CRT .8765 CRS -.8366 CST -.9966

$G9 5659.0 RZ3 .0012 RI3 .9613 LSA 2B95.2 MSA I99.2 SSA 11.7

$GI 5_47.8 $G2 3_?.I THA l.g7 ELI 2B20.4 EL2 191.5 ALF 7.19

LAUNCH DATE OEC 12 1965 FLIGHT TIME 206,00 ARRIVAL OAT[ JUL B 1966

_ELIOCENTRIC CONIC

RL 147.20 LAL -.00

Rp 105.39 LAP -2.62

RC 202.264 GL IO.J9

PLANETOCENTRIC CONIC

C3 65.570 VHL 8.093 OkA 24,87 RAL

LNCH ArMTH LNCH TIN_ k-_ T|N[ INJ LAT

90.00 _ 23 36 3426,07 -22.J4

90.00 0 Ig 0 423S.65 1.19

IO0.O0 6 7 1$ 3091,74 o24,66

I00.00 IIB 0 4045.21 3,6_

110.00 7 5e 14 2744,68 -31,04

110.00 I 43 33 3965.04 9.1e

OIFf£R[MTIAL C(_I_R¢CTION$

TDE 3.3JJ9 TRA 6.0324 TC3-J,ZJ45 BAU J,0_47

ROE .357I RRA .049I RC3 .0039 FAU .00607

rOE .723_ FRA 1.5471 FC3 -,0802 BSP I8732

8OE 3.3_e4 eRA _.052_ Be3 |.Z143 FSP -389

OI$TANCE 599._05

LO(,. 79.76 VL 26.0AI GAL 13.A3 AZL 86.76 HCA 306.14 SNA 118.06 ECC ,334=3 INC 3.2419 v! 30.230

LOP 25,94 VP 36.396 GAP 1e.99 AZP 88.09 TAL 149.46 TAP 95._0 RCA 78.58 APO 1_7.55 V2 34.961

GP -,71 7AL 39.62 ?AP ITT.3Z £75 197.30 rAE I29.T6 ETE I81.02 TAC IIT.I8 £TC I66,3_ CLP JT7,4I

33.37 RA0 6569.2 VEL 13.672 PTH 2._0 VHP I2.084 OPA 5.9] RAP 22.91 ECC 2.079!

_NJ LONG INJ RT ASC _NJ A?MTH INJ TIME PO CST TIN INJ 2 LAT ]NJ _ LONG

J26.IJ 286.99 7j._e 5 20 42 2_26.1 -24.4I I18.]8

173,97 276.92 61.71 1 29 36 3635.6 -2,60 167.34

102.4_ 287,93 72.84 6 58 50 2491.7 -26.97 94.29

158._9 27_,_3 60,31 _ Z5 _ 34A5.2 -.30 15Z.07

78,12 289,96 74.90 8 43 58 _I44.7 -32.80 69.34

J49,J5 272,I6 5£.9_ 2 49 38 3365,0 4.76 142.85

N_0-COUR$_ _X_CUTION ACCURACY C_qB|T DE TERNINA TIC_ ACCURACv

SGT 5_25,0 5GR 396,J $G3 J13,$ ST 273_.7 $R 394.3 Ss 634.?

RRT ,ACT3 RRF .47_0 RTF .9651 CRT .8704 CR5 -.6330 CST -.9973

5GB $638,9 R23 .O01I RI3 .9651 LSA 2836.3 MSA I99.3 $s* 11.2

SGI _28,3 $G_ 34_,7 THA 1,97 ELI 2760.Z _L2 I92,7 ALr 7,I8

LAUNCN DATE OEC IZ 1963 FL/GN7 7|NE 210.00 ARRIVAL _AT£ JUL I0 1966

HELIOCENTRIC CONIC

RL IAT.Z_ LAL ".00

RP JO$.33 LAP -2.49

RC 204.023 Gk 9.41

PLANETOCENTRIC CONIC

C3 74._64 VHL 8,63_

LNCH A?NTH LNCH TIME

90.00 A 35 21

90.00 0 21 29

100.00 6 JB JJ

100,00 I 21 20

IiO,O0 B 7 37

IIO.O0 I 48 4

01STANCE 603.164

LOL 79.76 VL 26.006 GAL 14.7_ AZL 86,78 HCA 309,33 SNA 117.67 £CC ,3_080 /NC 3,2_40 vI 50,250

LOP 29.J4 VP 36.3B3 GAP 20.03 AZP 97.96 TAL JIB.20 TAP 97.54 RCA 76.52 APO J59.22 V2 3_,974

GP -.69 ZAL 3B,04 ?AP 176.37 ET$ 193,17 ZAE 129.60 ETE 181.03 ?AC 119,31ETC 166.16 CLP 176.44

OLA 24.60 RAL 37.13 RIO _69.5 ¥[L |4.008 PTH 2.36 VHP I2.719 OPA 6.80 RAP Z4.95 ECC 2,2321

L-I TII_ INJ LAT INJ LONG INJ RT A$C INJ A_MTH INJ TIME PO CST TIN ]NJ Z LAT INJ Z LONG

344|.39 -2|.9| |27.|I 291.01 71.4B _ 32 43 2841,4 -24,14 119.22

4282.99 2.71 176.61 2BO.3B 61.80 I 32 _2 3683.0 -1.08 169,98

3J09.B6 -24.49 I03,$7 291.96 72.30 7 JO J 2309.9 -26.68 95.56

4089.73 3.18 I6I.O_ 279.02 60.32 Z 29 30 3A_9,7 1.Zl 15A._I

2765.47 -30.$4 79.69 294,06 74.0S P 3A 3 2166.5 -3Z.52 70,98

4003.9| |0,69 I31.35 275,$7 _?.34 2 _A _0 3405,9 6.31 145.00

ORBIT C_TERN[NATI_ ACCURAC y

ST 2652.8 SR 3_6.2 SS 657,1

CRT ,8648 CRS -.8303 CST -.9978

LSA 2781,9 MSA JgB,I 5SA 10.6

ELI 2703.6 EL2 ]92.5 ALF 7.13

OIFFERENTIAL CORRECTIONS

TOE 3.4112 TRA 6,6198 TC3-1.OIO? BAU |.0116

ROE .5827 RRA .0774 R¢3 .OO38 FAU °00464

FOE .7270 FRA I.GZ3J FC3 -,0_37 _$P I_I7

B0E 3.4607 BRA 6.6202 BE3 I.OI07 FSP -375

NI0-COUR$E EXECUTION ACCURACY

$GT _604,0 $GR 39_.0 $G3 110.6

RRT ._l?g RRr ,_0A4 RTF .9690

SGB 5617._ RZ3 .0010 R13 .9690

$Gl 3607,7 $GE 333.4 THA 2,07

LAUNCH OATE DEC JZ J963 ¥L1_7 TIME 212,00 ARRIVAL _'ATE JUL 17 J966

HELIOCENTRIC CONIC

RL 147.Z8 LAL -.OO LOL

RP I08.3I LAP -2.36 LOP

RC 205.757 GL 8.65 GP

PLANETO_ENTR_C CONIC

C3 85.9B2 VNL 9.273 DLA 24.30 RAL 3B,79 RAD 6569,7 V[L

LNCH A?NTH LNCH TIME L-i TIME JNJ LAT _NJ LONG ZNJ

90.00 4 46 57 3455.50 -21.50

90.00 0 22 56 4332_20 4.29

100.00 6 28 32 3JIG.e7 -24.13

100.00 I 23 42 413_,05 6,73

iIO.O0 8 I7 E_ _787.42 -30.24

II0.00 I 5I 41 A048,27 12.23

DIFFERENTIAL CORRECTIONS

TOE 3.5J35 TRA 7.2zgB TC3 -.8257 BAU .9492

RDE .6054 RRA .JO$4 Re3 .0025 FAU .0032J

r0E .7315 FRA 1.7053 FC3 -.0324 BSP J8629

B0£ 3.56?9 BRA 7.2506 BC3 .8257 FSP -36_

O[$TANCE 60_.76!

79.76 VL 25.972 GAL |6.82 AZL 86,80 H(A 312.53 S_A

32.34 VP 3£.372 GAP 21,20 A?P 87.83 TAL J4?.06 TAP

-,69 7AL 36,60 ZAP J75,35 ITS |_0.72 _AE 129.38 £TE

117,69 £CC .36914 INC 3.20_3 vl 30.Z_0

99.59 RCA 74,25 APO 16].]A v2 34,987

I_J.03 _AC J_].3_ ETC 165.95 CLP J75.4J

|4.399 PTH 2.$2 VHP 13.A3J 0PA 7,66 RAP 26.93 ECC 2.4J50

RT A$C INJ AZNTH INJ TIME PO CST TIN INJ _ LAT INJ 2 LONG

128.03 294.$g 71.12 5 44 32 2853.5 -23.88 120,17

I79.37 293.7| _1.98 J 3_ 9 3732._ .5J Z72.73

104,81 29_,B5 71.80 7 20 59 2526.9 -26,39 96.74

163.62 282.37 60.81 2 32 38 3536.1 2.7P ]5?.05

8J.19 _gB.O| 73,24 9 3 50 E|87.4 -32._3 72.54

]53.66 279.05 57.e3 2 59 10 34A8.3 7.90 147,25

NI0-CC_JR$E EXECUTION ACCURACY ORBIT 0ET£RNINA TION ACCURAC_

SGT _575.7 SGR 3B3,! $G3 ]0?.4 ST 2623.6 SR 376.6 $5 661.3

RRT .5477 RRF .53_0 RTF .9727 CRT .$594 ORS -._??$ CGT -.99_!

SGB 55eB.8 223 .0005 EJ3 .9?27 LSA 2724.7 MSA 196.0 SSA 10,1

SGI _579.6 SG2 320.3 THA 2,16 £L1 2643.6 EL? 191 .1 ALr 7.07
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL 2. 1965-66P

LAUN{H 0&TO 0[C 12 1965 FL|GNT TIME 214.00 ARRIVAL OAT[ JUL 14 1966

HEL]OCENTR[( CONIC

RL |47,28 LAL -,DO LOL

RP 108.27 L4P -2.22 LOP

R( 207.465 GL 7.90 GP

PLJNETOCENTRIC CONIC

C3 99.378 VHL 9,96g

LNC_ ATMTH LNCH TZN[ L-I TIME INJ LAT

90,00 4 }B 17 3468.32 -21,22

90.00 0 13 24 4382.90 5.91

lO0.OO 6 39 18 3|42.64 °23,79

JO0.OD I 25 5 418].81 8.]0

110.00 B 26 28 2807.36 -29.84

riO,DO I 54 24 4091.86 13.80

01FFER£NTZAL CCRRECTXONS

TOE 3.6343 TRA 7.8953 TC3 -,6557 8AU ,8711

_DE .6343 RRA .1426 RC3 .0021FAU .00|66

F0E .7403 FRA 1,7968 FC3 -.0145 BSP 18623

B0E 3.6893 BR4 7.8966 BC3 .6557 rsP -3_5

DIST4NC[ 609.906

79.76 VL 25.940 GAL 17.84 AZL 86.BZ MCA 3|5.73 SMA

35.53 VP 36.362 G4P Z8.52 ATP 87.72 TAL 146.04 T4P

-.68 ZJL 35.29 ZAP 174.27 [TS I89.10 Z4E 129.11ETE

117.5Z [CC .38979 INC 3.1826 Vt _0.2_0

101.77 RC4 7J.7J 4PO 163.33 vz 35.000

161.06 tAC 123,40 ETC 165,68 CLP 174,31

0L4 23.96 RAL 40,Z7 R40 6569.9 VEL 14.857 PTH 2.68 VHP 14.232 0P4 8.49 R4P 28.91 ECC 2.6355

|NJ LONG |NJ RT 4SC INJ _ZMTH INJ 71ME

128.87 298.6Z 70.80 5 56 5

182,22 286.89 62.Z6 I 36 27

105.86 199.57 7J.35 7 31 40

166.29 285.59 61.18 2 34 49

BZ.61 301,76 71.49 9 13 15

156,07 282,]3 56.4! 3 _ 36

_0-C0URSE-EXECUTION A(CURA(V

SGT 5543,4 5GR 375,5 553 104.4

RRT .5774 RRF .5S55 RTF .9764

SGB 5556,l R23 -.DO00 RJ3 .9764

SGI 5647,6 5G2 506.3 THA _.25

PO CST TIM |NJ 2 L&T ZNJ 2 LONG

2668.3 -23.65 12J.03

3782.9 Z.15 175.56

2542.6 -26.1Z 97.83

3583.8 4.39 159.68

1207.4 -31,94 74,0_

3491.9 9.52 149._8

C_BIT OETERM[N4T|ON AC(URAEV

ST 2565.9 $R 365,5 $5 669,0

CRT .8546 CRS -.8259 CST -.9985

LSA 2669.8 M54 19Z.6 $54 9,5

£LJ 2585.0 EL2 188.4 4LF 6.98

L_UNCH DATE DEC 12 1965 FLIGHT TIME Z16,00 ARRIVAL OATE JUL 16 1966

HELXCK_ENTRIC CONIC

RL 147.28 L4L -.00 LOL

RP 108,23 L4P -Z.07 LOP

Re 209.146 GL 7.16 GP

PL4N_ TOCENTRJC CONIC

C3 11_.653 VHL 10,754 OLA

0]$T4NCE 616.480

79.76 VL 25.9J0 GAL 19.64 AZL 86.84 HCA 3J8.93 SMA

38.73 VP _,35_ GAP _4.0J A?P _7,62 TAL 145.19 T4P

-.67 7AL 34.]4 TAP |73,J| ET$ J87.97 ZAE 128.75 ETE

117.35 ECC .41312 INC 3.1582 Vl 30.250

IO4.JZ RC4 68.87 APO 165.84 V2 35.O14

161,07 ZAC 125.35 ETC 165,38 CLP 173,14

Z3.58 RAL 41.58 RAO 6570.Z VEL I5.394 PTH 2.75 VHP 15.141 DPA 9.28 R4P 30,80 ECC 2,9034

XNJ LONG |NJ RT ASC ]NJ A?MTH INJ TXNE PO CST TIN _NJ 2 LAT XNJ _ LON_

129._ 302.16 70.52 6 7 18 6879.7 -Z3.43 JZ1.80

185.15 289,90 61.63 I 36 47 3634,8 3.81 178.45

J06.BJ 303.1I 70.94 7 4_ 0 2557.0 -25.86 98.82

]69.05 288.64 6|.65 2 36 0 3632.7 6.03 162.39

83.92 305.36 71.60 9 Z2 16 2226.0 -31.65 75.40

158,56 885.45 59.09 3 5 7 3536.4 11.16 151,99

MID-COURSE EXECUTION AECUR4CY ORBIT 0E TERMINATION ACCURACY

5GT 5507.3 SGR 367,3 $G3 101.5 ST 2509.9 $R 353.3 55 680,8

RRT ,6069 RRF .5959 RTF ,9800 CRT .8507 CRS -.8249 CST -.9988

SGB 5519.6 RZ3 -.0007 RI3 .9600 LS4 2617.7 M54 J88.1 SSA 9.0

SGJ 5511.8 5G2 291,7 TH4 2.32 ELI Z527.9 EL2 |84.4 AL¥ 6,87

LNCH 4ZNTH LNCH TIN( L-I TIME INJ LAT

90.00 5 9 18 3479.67 -Z0.96

90,00 0 _2 52 4454,76 7,54

100.00 6 49 23 3136.97 -2_.48

lO0,O0 1 25 18 4232.69 9.89

110.00 8 35 10 2626.05 -29.45

110.00 1 56 JO 4136,40 15.37

OIFFERENT|4L CC_RECTION9

TOE 3.7709 TRA 8,624? TC3 -.5003 BAU .773_

_0_ .6606 R_4 .180_ RC3 .0026 rAu-.O0008

roe .7535 FR4 1.8997 FC3 .0006 BSP I8_91

806 3.8283 Be4 8.6266 BC3 .5003 FSP -345

L_UNCN gATE 0[C lZ 1965 FLIGHT TIME 218.00 ARRIVAL DATE JUL 15 |96E

NEL_OCENTR|C CONIC

RL J47,ZB LAL -.00 LOL 79,76 VL

RP 108.19 L_P -|,92 LOP 41.94 VP

RC 210.900 GL 6,48 GP -,66 ?kL

PLANETOC[NTRIC CONIC

C3 135.607 V_L IJ.6_ DL4 _3.16 RAL

LNCN A7NTN LNCH TIME C-1 TZNE ]MJ LAT

90.00 5 19 55 3489.Z9 -20.74

90.00 O 21 15 4487.48 9.I8

iOO,DO 6 59 5 5169.56 -Z3.19

JO0,OO I 14 47 41_2.44 11,49

110.00 8 43 Z6 2843.11 -29,06

JlO.OO l 56 55 4181.66 16.94

DIFFERENTIAL CORRECTIONS

T0£ 3,9296 TR4 9.427| TC3 -.3fl91BAU .6510

ROE .6874 RRA ,2219 _C3 .0034 rAu-.O0208

r0E .7713 FRA 2.0159 re3 .0153 B_P 18530

80E 3.9895 BRA 9,4_96 8C3 .3591FSP -336

DISTANCE 614.323

25.881 G4L 21.67 47L 86.87 MCA 322.13 SM4 JI7.20 ECC .43959 INC 3.1304 VI 30.250

56.345 GAP 25.73 47P 87.53 TAL 144.53 T4P J06,66 RC_ 65,66 APO J68,72 V2 3_.02_

53.16 ZAP I7|,85 ETS 167,|2 24[ 125,30 ET[ 181.08 14C 127.20 ETC I65.06 CLP J71.88

4Z.71 RAO 6_70_-V[L J6,029 PTM 2,83 VNP 16.178 DPA 10,02 RAP 32.62 ECC 3.2_17

INJ LONG INJ RT ASC ]MJ ATMTH INJ T|M[ PO CST TIN |NJ 2 LAT |NJ 2 LONG

13o.22 305.49 70.26 6 Is 5 z869.3 -z3.2_ 121,_

188.I6 z91.73 63.09 ! 36 3 3887.5 5.50 181.41

107,64 306,4Z 70,59 7 51 55 2569.6 -Z_.63 99.68

17|.88 Z9|.51 62,2! 2 36 9 3682.4 7.68 ]63,18

85.|1 308.70 71.18 9 30 49 2243.1 -31.37 76,66

161._3 286.40 59.86 3 6 37 358|.7 IZ.8I 154.46

N/0-COURSE EXECUTION ACCURACY (_B/T DETERMINATION 4CCUR_CV

$GT 5467.Z SGR 3§8.5 SG3 98.8 ST 24_5.5 SR 340.J S8 697,Z

RRT .6359 RRF ,6Z59 RTF .9834 CRT .8476 CR$ -.8247 CST -.9990

SG_ 5476,9 R23 -.0014 RJ3 .9834 LSA 2_8.7 MSA 18Z.3 854 8.4

$G| 5471.9 9GZ 276.4 TH4 2.39 ELl 2471,5 EL2 179,Z ALF 6,73

L_UNCH D4TE 0EC 12 1965 FLIGHT TII_ 2_0,00 ARRIVAL DATE JUL ZO 1966

HELIO(ENTRIC CONIC

RL 147,28 L4L -.DO k(_.

RP ]08.15 LAP -I,?6 LOP

RE 212.427 GL 5.79 GP

PLANETO_ENTRIC CONIC

C3 J60.318 VHL J_.662

LNCH _TMTH LNCH TIME

90.00 5 30

90.00 O JB 30

I00.00 7 _ _0

100.00 1 _ _7

110.00 B _! I2

110,00 1 56 54

0IFFERENTIAL CORRECTIONS

TOE 4.1185 7R410.515_ TO3 -.2312 BAU .4957

R0£ .7149 RRA .267J Re3 .0047 _4U-,00448

rOE .7962 rRk 2._4g_ FC3 .0242 89P 18586

BO£ 4.1799 BR410.5189 8C3 .23|3 FSP -326

DISTANCE 615.224

79.76 VL 15.855 GAL _3.97 aZL 86.90 HCA 325.34 SMA 117.06 ECC .46974 INC 3.0983 Vl 30.250

45.14 VP _.559 GAP _7.70 A_P 87.45 TAL 144.11 T_P 109.45 RC* 62.07 _PO 172,05 v2 35,0aO

-,65 FAL 3_.37 TAP 170.48 ETS |86.47 74£ 117,73 ETE 181.09 ZAC 128.93 ETC 164.71 CLP 170.50

DLA 22,7| RAL 43.64 RAO 6570,7 VEL ]6.782 PTH 2.90 VHP |7.370 0PA J0.71 RAP 34.34 [CC 3.6384

L-I TIME INJ L_T ZNJ LONG INJ RT A$C INJ ATMTM |NJ TIME PO CST TIN ]NJ Z L4T INJ 2 LONG

3496.81 -20.57 130.70 306.55 70.|0 6 28 22 Z896,B -Z$.1D 1_7,94

4540.85 10.81 19|,_4 295,33 6_.67 ] 34 11 3940.8 7.18 184.43

3180.04 -2_,95 J08,32 309°47 70.3| B 1ZO 1580,D -25.43 100,40

4332.84 13.07 174.78 294,17 62,88 Z 35 10 373_.8 9,33 167.99

2858.13 -28.74 86.J6 3JI,75 70.65 9 38 50 ZZ_6.Z -31,1J 77.76

4227.42 J6,48 J83,78 291,J5 60,71 3 7 Z 3627,4 14,44 157,00

MIO-COURSE EX[CUT|ON ACCURACY ORB|T 0ETERMINAT_ON 4CCUR4Cv

SGT 5424.0 SGR 349.3 $G3 96.4 ST 6403.7 SR 325.9 $$ 719.4

RRT ,6646 RRF .6555 RTF .9864 CRT .8458 CRS -.8257 CST -.9993

SGB 5435,2 RZ5 -.O0_1 R13 .g864 LS4 2524.0 NS_ 175.5 SS_ 7.9

SGJ 54_9,0 _GZ 260,7 TH4 Z,46 ELI 24J9.5 £L2 J72.7 ALF 6._8

=

_r
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES iVOL 2, 1965-66

L}UNCH DHTE 0E{ J3 J963 FLIGHT TIME 7D.DO kRR]VHL CHT[ FEB ZJ J966

HELIOCENTRIC CONIC

RL 147,Z7 LAL -.DO

Rp 107,6Z LAP 3,39

RC 53.37Z GL 16.67

PLAN[TOCENTRIC CONIC

C3 31,852 VHL 5.644

LNCH HZMTH LNCH TIME

90.0O 2 3 29

90.00 12 51 46

JO0.O0 3 24 34

|00.00 14 13 26

110.00 4 27 37

110.00 J5 29 42

DISTANCE 192.027

LOL 80.78 VL 27.706 GAL -9.74 A?L 96,60 MCA 96.85 SNA 129.26 ECC .22346 ZNC 3.3986 v! 30.Z53

LOP 167.61 VP 37,837 GAP -9.04 A?P Bg.B! TAL 219.45 TAP 506.29 RCk 99.60 kPO J56.9Z V2 33.Zl?

GP l.flJ ?AL 142.92 ZAP 19.55 ITS 354.69 ?AE 149.49 ETE 343.43 7HC 63.22 ETC 163.74 CLP -19.30

OL4 -4.81 RAL 293.39 RAO 6568.3 VEL /2.378 PTH 2.23 VHP 6.458 DPA -13.74 RAP 330.90 ECC 1.52=2

L-I TIME |NJ LAT [NJ LONG INJ RT A$C [NJ ATMTH INJ TIME PO CST TIN INJ 2 LATINJ 2 LONG

2|79.14 -18.69 39,25 161.29 111.66 Z 41 49 1579.1 -15.59 31.93

5122.61 24.98 227,8B 164.ZZ 76.20 14 17 B 4522.6 22.85 2!9.86

1924,05 -19.87 |9.98 160.78 112,80 3 56 38 1324.1 -J6.6! |2.71

4852.94 26.Z1 207.69 163.97 75,08 15 36 15 4232.9 23.90 199.63

1726.65 -23.02 3.47 |59.24 1|6.00 4 56 24 1126,7 -19.53 356.17

4623.J0 29.52 189,13 161.76 71.93 16 45 52 4025.1 26.77 18!.05

CRB[T D[TERHINATZON ACCURAC Y

ST 220.5 5R 5?3.3 SS 279.9

CRT .87_0 CRS .9427 CST .6762

LSA 496.4 MS4 JG_.B 554 24.7

ELI 422.9 EL? 95.5 ALF 6!.J5

O;FFERENTIAL CCRRECT|ON$ MI0-COURSE EX[CUT|_ ACCURACY

TOE -.1942 TRA -.3197 TC3 .4056 BAU .1779 SGT 595.5 5GR 393.9 SG3 155.8

ROE -.3673 RRA ,0570 RC3 -.100! FAU .05327 RRT ,0122 RRF -.0336 RTF -.5998

FOE .4586 FRA -.5910 FC3-1.4479 BSP 1537 SGB 714.0 R23 -.0206 RJ3 -.6000

BOE .4154 BRA .5248 BC3 .4J78 FSP -413 SG| 595,5 SG2 393.8 THA .92

LAUNCH OATE OEC 13 1963 F'L|GHT TIME 72.00 ARRZVAL GATE FEB 23 J966

HELZO_ENTRZC CC_q|C "0J$TANCE 19B.BL=O

RL J47,27 LAL -o00 LOL BO,TB VL 27.932 GAL -9.68 AZL 86.62 HCA 90.0# $MA 129.J3 ECC .2J779 INC 3.383# Vl 30.233

Rp |07.64 LAP 3.58 LOP J70.86 VP 37.91| GAP -B.19 AZP 90.00 TAL 220.94 TAP 310.92 RCA 101.00 APO 157.25 v2 35.204

RC 55.368 GL |6.90 GP J.62 ?AL 143,79 TAP 22,80 ITS 355.08 ZAE 150.04 IT[ 543.83 rAG 63.18 ETC 163.80 CLP -22.74

PLAN[TC_ENTR|C CONIC

C3 31.O34 VHL 3.37J OLA -4.76 RAL 292.31 RAO 6568.Z VEL |2.345 PTH Z.23 VHP 6.028 OPA -13.64 RAP 550,85 ECC !.5!07

LNCH ATNTH LNCH T|N[ L-Z TIME INJ LAT |NJ LONG XNJ RT ASC INJ ATMTM INJ TIME PO CST TIN rNJ 2 LAT ZNJ 2 LONG

90.00 _ O 44 2174.59 *|8.57 _8,95 |59.79 I|1.17 2 36 59 J574.4 -15.46 31.66

90.00 J2 47 52 33J4,29 Z4.84 227.30 162,64 75.95 14 J3 6 4_14.3 26.66 2!9.3l

100.00 3 J9 50 J9J9.20 -19.74 ]9,68 159.27 112.91 3 5J 49 1519.2 =16.47 1Z.4|

100.00 14 11 Z7 4844.7J 26.06 207.13 162,ZB 74.82 |5 32 11 4244.7 25.72 199.JJ

110.00 4 22 57 172J.6| -22.B7 3.15 I57,74 116.13 4 51 39 1121.6 -19.17 355.97

110.OO 15 24 49 4615.07 29.35 188.57 161.I6 71.64 16 41 44 4015.1 26.36 1_0.50

OIFFERENTIAL CC_RECTION$ NI0-COURSE EXECUTiON ACCURACY _SIT OETERMZNA TION ACCURaCv

TOE -.1922 TRA -.3095 TC3 .4162 BAU, .J776 SGT 596,8 SGR 392.9 $G3 |77.7 ST 220.1 SR 573.0 SS 301,8

RDE -.3623 RRA .0_48 R(3 -.0995 FAU .05949 RRT .O176 RRF -.0433 #TF -.5963 CRT .8766 (R$ .9374 (ST .6710

FOE .5196 FRA -.7014 FC3-l.6597 BSP 1553 SGB 714.5 R23 -.0248 RJ3 -.5967 LSA 507.2 NSA 144.5 554 24,8

BO[ .4101 BRA ,3144 BC3 .4279 rSP -490 5GJ 596.9 SG2 392.B THA J.J7 ELI 412.9 EL2 93.4 ALr 61.]!

LHUNCH 04T[ 0£C 13 !965 FLIGNT TIME 74,00 ARRIVAL 0HTE FEB Z3 1966

HELIOCENTRIC CONZC

RL 147.Z7 LAL -.00

Re ]07.67 L&P 3.36

RC 57.230 GL 17.09

PL4NETOCENTR_C CONIC

C3 30.339 VNL 5.508

LNCH 47NTH LNCH TIME

90.OO ! 36 33

90.00 12 44 22

!00.00 3 15 40

!00.00 14 7 55

!!O.OO 4 IB 50

!]0.00 15 2J 15

O]FFERENTZAL C_RRECT|ON$

r_£ -.f886 T_A -.5029 rc5 ,4_g9 BAU .IT49

ROE -.5572 RRA .0534 Re3 -.0978 FAU .06656

F0E .5888 FRA -.8260 FC3-1.8994 BSP 1528

802 .4040 BRA .3076 BC3 .431J F_P -557

DISTANCE 205.588

LOL 80.78 VL 27.94| GAL -9.62 A?L 86,63 MCA 93.52 SNA 129.89 [CO ,11292 INC 3.5691 Vl 30,253

LOP 174,10 VP 37.993 GAP -7.39 A?P 90.20 TAL 222.11 TAP 315.45 RCA I02.24 APO 157._5 V2 35.!95

GP 1.74 ?AL 144.56 TAP 26.22 ET$ 355.38 7AE J50.90 ETE 544.J4 ?AC 62.9? ETC 165,63 CLP -26.|7

DLA -4.71 RAL 291,35 RAO 6568.Z VEL 12,317 PTH 2.22 VHP 5.629 OPA -15.36 RAP 530.62 ICE 1,4993

L-| TIME |NJ LAT IN! LONG IN! RT A6C IN! A?NTH IN! T]ME P0 CST TIN IN! 2 LAT IN! 2 LONG

21TO.|l o18.47 38.69 I_8.44 1JI,_6 2 32 43 1570.1 -15.54 31.41

5107.20 24.72 226,82 161.24 75.73 14 9 29 4507.2 22.52 218.8_

1914.86 -19.63 19.41 157.93 113.01 3 47 55 1314.9 -]6.34 12.15

4837.68 25.94 206,64 |60.89 74.59 15 28 33 4237.7 23.57 198.64

1717.11 -22.73 2.87 J56.4J 116.24 4 47 27 1117.1 -19.02 335.70

4608.20 29.20 188,09 159.76 7J.39 16 38 3 4008.2 26.38 160.O4

M]_-C(_JRSE EX[CUT|ON ACCURACY _IT DETERN|NAT_ON HCCURAC v

SGT 593.7 SG# 39_._ SG3 _02.6 sr Z|_,_ s_ 372.0 ss 5_4._

RRT ,0235 RRF -.0548 RTF -.5859 CRT ,8775 CRS .9328 CST .66J8

SGB 710.8 R_3 -.0305 RI3 -.5865 LSA 518.0 MS_ 150.3 SSA 24,7

$01 593.B SG2 390,7 THA 1,56 EL1 421.3 EL2 92,5 ALr 61,23

LHUNCH DATE 0EC J3 1965 FLTGHT TZME 76.00 ARRIVAL OATE FEB ZT 1966

HELIC_CENTRIC CONIC

RL 147._7 LAL -.00

Rp 107.70 LAP 3.33

RE 59,J52 GL J7._5

PLANETOCENTR|C CON|C

C3 29.741 VHL 5.454

LNCH A?MTH LNCH T_M_

90.00 ! 5_ 55

90.00 12 41 16

100.00 3 12 4

100.00 14 4 49

I]0.00 4 15 16

lJO,O0 15 18 6

01STANCE 212.328

LOL 80.78 VL 28.034 GAL -9.57 A?L 86.65 HCA 96.56 SNA 130.56 ECC .20975 ]NC 3.3543

LOP 177.35 VP 38.053 GAP -6.63 AZP 90.38 TAL _23.25 TAP 319.81 RCA 105.31 _PO 157,82

GP J,BB ?AL J45,?3 TAP 29,85 E75 355,62 ZAE J52.09 ETE 344,34 ?AC 62,55 ETC J63.#3

VI 30,233

V2 35.J86

CLP -29,8D

OLA -4.68 RAL 290,30 RA0 6568.Z VEL 12.Z93 PTH 2.21 VHP 3.261 OPA -13.58 RAP 330.20 ECC 1.4893

L-| T|ME |NJ LAT |NJ LONG |NJ RT ASC IN! A?MTM ]NJ T_ME PO CST T_M IN! 2 LAT IN! 2 LONG

Z166.24 -18.37 38.44 157._7 111.94 2 Z9 l 1566.2 -15.23 31.17

5101.07 24.62 _26.40 J60.02 75.55 J4 6 J7 4501.1 22.39 218.44

J910.94 -19._E 19.16 I56.77 113.10 3 45 55 1310.9 -16.23 Jl.9_

4B3J,6_ 25,83 206,22 _39,67 74,4D 15 25 Z0 4231.6 23.44 J9S.24

1713.O6 -22.61 2.62 155.24 116,35 4 43 49 1113.! -18.89 355,47

4602.25 29,07 187,68 J58.53 7J.18 16 34 48 4002.3 26,23 179.65

CIRgIT 0ETERN[NAT_ON ACCURAC y

ST 213,5 5R 370.2 $5 348.J

CRT ,_7_9 CR5 ,9282 CST .6443

L5A 527.9 NSA 156.6 $54 24.7

ILl 417.3 _L2 92.3 4LF 6!.77

OZFF£R£NT_AL CC_R£CTION$

T_E -.|BIB TRA -.199J TC3 .4174 B_U .1702

ROE -o3520 RRA .0527 RC3 -.0949 FAU .07462

FOE .6647 FRA -.967? FC3-2,|72| BSP 1510

BDE .3962 BgA ,3D37 BC3 .42_D FSP -649

MIO-COURSE EXECUTION ACCURACY

SGT 585.8 5GR 388.0 $G3 230,9

RRT .0264 RRr -,0674 RTF -.5688

SGB 702.6 R23 -.0406 RI3 -.5697

SGJ 585.9 SG_ 38?.8 THA 1,78
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 2, 1965-66

LAUNCH OAT[ 0[C J3 1965 FLIGHT TIME ?B.0D ARRIVAL OAT[ MAR | 1966

M_LIOC_NTRIC CONIC

RL 147.27 LAL -.00

RP 107.73 LAP 3.29

RC 61,|27 GL 17.39

PLANETOC[NTRIC CONIC

C3 29:Zt6 VHL 5,405

LNCH ATMTH LNCH TIME

90.00 J 49 49

90.00 12 38 3?

I00.00 3 8 59

100,00 14 2 9

110.00 4 12 13

110.00 15 15 24

CIFFERENT|AL CC_RRECTION$

TOE -.1741 TRA -.30|8 TC3 ,4037 8AU .I616

ROE -.346fl RRA .0528 RC3 -.0906 FAU ,08348

FOE .7522 FRA-I.IZI? F(3-2.4738 85P |424

802 .3878 ERA .3064 6C3 .4137 FSP -748

OISTANCE 219.O39

LOL 80.78 VL 28.114 GAL °9.53 AZL 86.66 HCA t�.?g SMA 131,14 [CC .tO51? 1_C 3.3393 V! ]O.ZS]

LOP 160.58 VP 36.103 tap °5.90 A?P 90.57 TAL 224.25 TAP 324.05 RCA 104,24 APO |56.05 VZ 35.176

GP 2.03 ZAL 145.80 ZAP 33.69 [T$ 355.82 ZAE 153.59 ETE 344.42 ZAC 61.93 [TC I63.61 CLP -_).64

OLA -4.65 RAL 289.78 RA0 656B.2 VEL J2.272 PTM 2.21 YHP 4.923 OPA -|3.64 RAP 529.56 ECC 1.4606

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZNTH INJ TIME PO (ST TIM |NJ 2 LAT _NJ Z LONG

2162.71 -I6.28 38.22 156.26 112.01 2 2_ 52 1562.1 -15,13 50.96

5095,69 84.53 226,03 158,97 75.39 14 _ 33 4495,7 22.26 218.08

1907.36 -I9.43 18.94 |55,76 113.18 3 40 46 1307,4 -J6.1Z 11.71

4626.27 25,73 205.86 158,61 74.23 I_ 22 35 4226.3 23.32 197.89

1709.36 -2_,50 Z.AO 154,24 116.44 4 40 42 1109.4 -JB.7? 355.Z5

4597.0J 28.96 _87,31 157.47 70.99 16 32 1 3997.0 26.09 179.31

MIO-((_JR$E EXECUTION ACCURACY _81T 0ETERMINATION ACCURACY

SGT _72.3 5GR _84,3 5G3 262.2 ST 208.6 5R 367.7 55 373.3

RRT .03|9 RRF -.0840 RTF -,5362 CRT .8622 (RS .9255 CST .6214

SGB _89._ R23 -*0_ R|3 -.5378 LSA 53_'3 MSA 163.Z 55A 24.4

SGI 572.S $G2 384.0 THA 2.23 £LJ 4]2.1 EL2 94.3 ALF 62,37

LAUNCH OAT( DEC 1] 196_ FLIGHT TIME 80,00 ARRIVAL OATE MAR 3 1966

HELIOCENTRIC C_NIC 016TANC£ 225.718

RL 147.27 LAL -.00 LOt. 80.78 VL 26.I62 GAL -9,48 AZL 86.68 H(A 103,02 SMA 131,64 £CC °20211

RP 107.76 LAP 3.24 LOP 183.82 VP 38.143 GAP -5.20 ATP 90.75 TAL 225.1J TAP 328.14 R(A I05.03

RC $3.15! GL 17.49 GP 2.20 7AL 146.28 7AP 37.76 ETS 355.98 ZAE I55,44 [T[ 344,36 ?AC 61.08

PLANETOCENTRI( CONIC

C3 28.746 VHL 5.362 0LA -4.62 R_L 289,18 RA0 6568.Z VEL J2.252 PTH 2,20 VHP A,6|5 0PA -13.75

LN(H AZMTH LNCH rIME L-[ TIME ZNJ LAT

90.00 I 47 13 2159.45 -18.|9

90.00 12 36 24 5090.84 24.44

IO0.O0 3 6 23 1904.O6 -19.34

100.00 13 59 55 4_23.46 25,64

_10.0o _ _ _e _?o6.00 -22.40

TOE -.1637 TRA -.3|0_ 7C_ .3797 _AU .J4_

ROE -.3407 RRA .d5_7 aC_ _.08_0 rAU .09_?
FOE .8490 FRA-I.2894 FC3-2.8091 65P I305

eOE .3160 eRA .3148 8(3 _._#_] tSP -659

ZNC 3.3240 V1 30.753

APO J56.24 VZ 35.166

ETC 163.77 CLP -37.71

RAP 328.$9 £CC 1.4731

INJ LOnG INJ RT ASC INJ AZMTH INJ TiME PO (ST TIN INJ _ LAT [NJ Z LONG

38.0_ 1_5.39 112,08 2 23 12 1559.5 -15.04 30.76

22_.?0 1_8.06 75,24 14 I J5 4490.6 22.I8 217.76

J8.74 I54.89 JI3._5 3 38 7 1304.1 -16.03 11,51

20_.53 J_?.?0 74.08 13 20 16 4_21.5 23.7J J97.57

2.19 1_*37 JI6.53 4 38 5 II06.0 -18.65 35_.0_

186.99 J_6.56 ?O.B2 16 29 _l 3992.3 25.96 179.0o

HI0-COUR$£ EXECUTION _cCURACV ORBIT OETERNINA TION ACCURACY

SGY 5_4.| SGR 379.6 SG3 796.9 ST 201.7 $R 364.6 S$ 399._

RR? .0352 RR_ -.I038 RTF -.4860 (RT .8421 CRS .9237 (ST .5860

5G8 671.7 RE3 -.0?J£ RI3 -.4885 L$_ 551.1HSA J69.8 SSA 24.1

$G1 554.4 SG2 379.3 THA 2.60 ELi 405.0 _L2 97.9 ALF 63.3_

LAuNcH 0ATE 0EC 13 1965 FLIGHT TZME 62.00 AR_IVkL 0ATE N*e 5 19_6

HELIOCENTRIC CONIC

RL 147.Z? LAL -.00

_P |0?,80 LAP 3.J6

RC 65.219 GL J?._6

PLANETOCENTR[C CONIC

C3 28.316 VHL 5.321

LNCH 47MTH LNCN TIME

90.00 I 45

90.00 lZ _4 5T

100.00 3 A 16

I00.00 13 _6 7

110.OO _ ? 33

IJO.O0 15 1i 19

CZFFERENTIAL CORRECTIONS

T0E -.1490 TRA -.3239 T(3 ._456 BAU °|]d2

ROE -.3346 RRA .0555 Re3 -.0760 FAU .|0405

FOE .9509 FRA-I.4726 FC3*3,1811 85P II?i

80E .3653 6RA .3266 BC3 ,3545 FSP -987

OISTANCE 232.565

LOL 80,76 VL 26.Z38 GAL -9.A_ AZL 86.69 HCA i06.25 SMA 15_.05 £CC .19947 INC _._083 vi 30.253

LOP 187.05 VP 38.174 tap °4.54 AZP 90,9_ TAL Z25.63 TAP 332.06 RCA 10_.7J APO 156._9 ¥7 35.155

GP 7.3_ ZAL 146.66 TAP 42.07 [T$ 356.13 ZAE 157.62 [T[ 344.12 7_C 59.99 [TC 163.69 CLP -aZ.OZ

DLA -4.60 RAL 286.69 RAO 6568.1 VEL 12.235 PTH 2.20 VHP 4.336 0PA o13.92 RAP _7,57 ECC t.4660

L-I TIME [NJ LAT INJ LONG INJ RT ASE INJ ATNTH INJ T/ME PO CST TIM INJ 2 LAT INJ Z LONG

2156.41 -18.12 37.63 154.66 112.14 2 21 1 1556.4 -14.95 30.58

_066.35 24.36 225.40 157.29 75.11 13 59 23 4486.4 72.08 217.47

J900.98 -19.26 |6.55 154,J5 113.32 3 35 57 1501.0 °15.94 ll.3Z

4617.02 25.56 205.22 156.95 73.94 15 lg 24 4217.0 23.11 197._B

17_Z_84 -2_,30 |.99 152,64 116.60 4 35 56 1102.6 -16.55 354.87

4587.92 28.75 I86.68 155,?_ 70,67 16 2T 4? 3987.9 25.8_ 176.7J

MI0-COUR$[ EXECUTION ACCURACY OR61T 0ETERNINA TION ACCURACY

SGT 537.5 6GR 374,5 $G3 335.1 ST 192.0 SR _60.7 $S 474.9

RRT .O3l_ RR_ -.J262 RTF -.4154 CRT .6067 CRS .9220 CgT .5Z94

508 651.0 R2_ -,1005 RJ3 -.416? LSA 562.1NS_ 176.1 $5A 83.8

SGI 532.8 5G2 3?4.1 THA 2.51 ELI 395.3 EL2 103.5 4LF 64.9Z

LAUNCH OATE OEC J3 1965 FLIGHT TIN( 84.00 ARRIVAL 0A7E MAR 7 1966

HELIOCENTRIC CONIC

RL 147._7 LAL -.00

RP JOT.B] LAP 3°|0

RC 67.3_7 GL J7.66

PLANETO_ENTRIC CON|C

C3 27.913 VHL 5.26_

LNCH A_NTH LNCH TIN_

90.00 I 43 73

90.00 12 33 15

lO0.O0 3 2 35

100.00 13 55 A5

IJO.OO 4 5 53

IIO.00 J5 9 55

DIFFERENTIAL CORRECTIONS

TOE -.132I TRA -.346_ TC3 .2974 BAU .II40

R0£ -.3280 RRA .0580 RC3 -.0694 FAU .11537

r0E 1.0_26 rRA-J.6602 rC3-3.ST83 85P 96E

SO[ .3536 8RA .3511 8C3 .3054 FSP -JJJ9

01STANCE 238.978

LOL 60.?8 VL 28.283 GdL -9.38 AZL 86.71 HCA 109.48 SMA J52.39 ECC .19719 INC 3.2921 Vl 30.253

LOP 190.29 VP 3B,197 GAP -3,91 AZP 91.10 TAL 226.40 TAP 335.66 RCA 106,26 APO 158.49 V7 35.143

GP 2,57 ZAL 146,9_ ZAP 46.63 _T6 356.26 7AE 160.I3 ETE 343.62 ZAC 59.66 ETC 163.5_ CLP -_6.57

OLA -A.58 R_L 288._0 RA0 6568.1 VEL JE.218 PTH 2.20 VHP 4.06? 0PA -14.15 RAP 326.21 ECC 1.4594

L-I TIME INJ LAT INJ LONG INJ RT AS( INJ A_MTH INJ TIME PO CST TIM INJ Z LAT INJ 7 LONG

2153.53 -18.0A 3?,65 |54.04 1|2,20 2 |9 17 J553.5 -14.BT 30.4J

5082.08 24.29 225.10 J5_.64 74.98 J3 57 5? 4482.1 2J.99 Z17,19

1898.07 -19.18 J6.36 J53.54 113.38 3 34 13 1298.1 -15.85 IJ.15

48JZ.77 25.48 _04.93 156.27 73,81 15 J6 57 4212.6 Z3.OJ 197.00

1699.85 o22.2J J.SI 152.02 1|6.68 4 34 13 J099.9 -18,45 354.69

4583,76 _8.66 186.40 15_.12 70.52 J6 26 19 3983,g 25.74 178.44

MI0oCOtJR$E EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

SGT 5|1.0 $_R 368.? $G3 _75,5 5T 162.? SR 356,2 $$ 451,5

RRT .0_ RRF ",J_40 RTF -.3030 CRT ,7498 CRS .gz?J CST .4497

$G8 630.1 R23 -.140] RJ3 -.3064 LSA 574.8 MSA J82.1 SSA 23.=

5GI 51J.2 $G2 366.5 THA 1.89 ELI 384,4 EL2 J12.1 ALF 66.89
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL 2 1965-66J

LAUNCH DATE 0[C |3 1965 FLIGNT TIME 86.00 ARRIVAL 0ATE NAR 9 1966

HELIOCENTRIC CONIC 0|STANCE 245.558

RL 147.27 LAL -.OD LOL 80.78 VL 28.3|8 GAL -9.33 ATL 86.?Z MCA ||Z.?| SNA

RP |07.87 LAP 3.02 LOP |93.52 VP 38.213 GAP -3.30 ATP 9|.Z? TAL 226.83 TAP

RC 69.470 GL 17.72 CP Z.78 7AL 147.16 ZAP 51.42 ETS 356.38 7AE 162.96 ETE

PLANETOCENTRJC CONIC

C3 27.527 VHL 5.247 0LA -4.53 RAL 288.02 RAO 6568.J VEL 12.203 PTH 2.19 VHP

LNCH ATHTH LNCH TIME L-i TrNE |NJ LAT IN| LONG |NJ RT ASC ;NJ ATMTH

90.00 J 42 5 ZJ50.78 -17.97 37.48 J53.33 JJ2.26

90.00 |2 32 18 5077.89 24.22 Z24.82 156.10 74.86

100.00 3 1 18 J895.28 -lg. J0 18.19 153.03 113.44

|00.00 |3 55 47 4808.53 25.40 204.53 |33.73 73.68

IJO.O0 4 4 38 I696.99 "ZZ.12 |.63 |5|.52 IJ$.75

l]0.00 I$ 8 56 4579.69 ZB.57 |86.12 |54.58 70.38

0]FFERENT;AL C_RECTZON$ MID-COURSE EXECUTION A¢CURACY

TOE -.1105 TRA -.3749 TC3 .2368 BAU .0898 SGT 485.0 SGR 362.3 $63 AJB.3

ROE -.3210 RRA .0614 RC3 -.0592 FAU .12736 RRT -.0042 RRF -.1855 RTF -.1520

roe z.1742 FR4-1.S339 FC3-4,0055 BSP 733 GOB 6|3.4 RZ3 .|868 R|3 .|510

BOE .])95 BRA .3789 BC3 .244| FSP -1267 SOl 495.0 SO2 362.5 THA 179.62

J3Z.G5 ECC .1952| INC 3.Z752 Vl 30.253

339.53 RCA 106,76 APO 159.53 VZ 35.152

342.72 7AC 57.09 ETC 153.44 CLP -51.56

3.888 DPA -14.43 RAP 324.61 [CC 1.4530

[NJ TIME PO CST TIN IN| Z LAT |NJ Z LONG

2 J7 56 1550.8 -|4.80 30,24

13 56 56 4477.9 21.90 216.91

3 32 53 1295.3 -15.77 10.99

13 IS 56 4206.6 22.92 186.T3

4 32 53 I097.0 -l_.35 354.53

16 25 16 3979.? 23.$3 178.17

CXq'B[T DET£RM|NATION ACCURACY

ST 17Z.G SR 351.Z SS 476.4

CRT ,6337 CR$ .92Z! CST .3273

LSA 588.8 MSA 187,6 $$A 23.0

ELl 37|.4 ELI IZG.J ALF 68.78

LAUNCH DATE DEC 13 1983 FLIGHT TIN( 88.00 ARR|VAL DATE MAR 1| 1966

HELICMCENTRZC CCI4_( DISTANCE 252.|04

RL ]4T,27 LAL -.00 LOL 80.76 VL 28.344 GAL -9.27 AZL 86.74 HCA ||5.83 SNA

RP I07,90 LAP 2.93 LOP |96.74 VP 38.221GAP -2.73 AZP 91.43 TAL 227.12 TAP

RC Tl.G43 GL 17.76 GP 3,00 ZAL _47,28 ZAP 56.42 ETS 356.51 _A[ I66.0? ETE

PLANETOCENTRI( CONIC

C3 27.|48 VNL 3.210 OLA -4.53 RAL 287.84 RAO 6§_.| V[L |Z.187 PTH 2.|9 VHP

LNCH AZMTH LNCH TJP4E L-] TJNE JNJ LAT JNJ LONG IN| RT AS( IN| A?NTH IN| TIME

90,OO ] 4| 11 2148.1| -17._ 37.32 |53.13 |J2,3| 2 |6 59

90.00 12 31 46 3073.88 24,14 224.54 135,66 74.73 |_ 56 J9

100.00 3 O 24 1882.58 -19.03 18.02 152.63 113.50 3 31 36

lO0.O0 13 53 14 4804.43 25,32 204.37 ]55,29 73.55 |5 ]5 18

I]0.OO 4 3 48 1694.|9 -22.04 |.46 151.12 1|£.82 4 32 0

110.O0 13 8 2l 4575.60 28.4T 185.84 |34.|4 70.23 16 24 37

O_FFGR_Nr_AL C_R£CT[ON$ MID-COURSE EXECUTION ACCURACY

TOE -.0864 TRA -.4|28 TC3 .1600 BAU .0606 GOT 494.2 SGR 355.8 $63 46|,3

ROE -,3J36 RRA .0659 RC_ -.0473 FAU .13924 RRT -,0476 RRF -.223_ RTF .0434

FOE J.2904 FRA-Z.0430 FC3-4.4403 BSP 448 SOB 608.9 RE3 .Z|Sg R|3 -.0566

80[ .3253 8RA ,4|SO 8C3 .J869 FSP -J409 SGJ 494.8 SG2 55_,0 THA |75,95

132.85 ECC .19349 INC 3,Z575 vJ 30.253

343.05 RCA J07.|A APO |58.5_ vz 35.120

341.|6 ZAC 55.3| ETC 165.27 CLP -56.37

3.678 OPA -|4,74 RAP 32Z.78 ECC 1.4468

PO ($7 TIM IN| 2 LAT IN| Z LONG

|548.1 -J4,7Z 30.08

4473.7 21.8J ZJ6.64

|292.6 -13.69 IO.BZ

4204.5 22.82 196.A6

1094.2 -|8.26 354.36

3975.G Z5.52 17T,9J

(_8|T OET_RMINAT|ON ACCURACY

ST 166.5 5R 345.6 $$ 50|.5

(RT .5180 CR$ .9240 CST .J643

L$A G00.8 NSA 192.6 SSA Z2.G

£LJ _58,J £LZ J_7.4 ALF 73.49

LAUNCN DATE 0EC I3 1965 _LIGHT TIME 90.00 ARRIVAL DATE MAR I3 _966

HELIOCENTRIC CONIC 0ISTANCE 258.617

RL 147.ZT LAL -.DO LOL SO.T8 VL ZB.363 GAL -9.Z| A_L 86.76 HCA |19.13 SNA 13Z.99 ECC .19197

Re IO7.94 LAP Z.83 LOP 199,97 VP 38.224 _AP -2.|7 A?P 9|.58 TAL 227.28 TAP 346.43"RCA I0?.46

RC 73.845 GL IT.SO GP 3.24 74L 147.33 TAP GJ,GZ ET$ 356.65 ZAE |69,42 ETE 358.26 ?aC 55.34

PLAN_TOCENTRIC CONIC

C3 26.772 VHk 5.174 DLA -A.50 RAL 287.75 RA0 6568.] VEL |Z.J?Z PTH Z.|B VHF 3.518 OPA -15.09

LNCH ATNTH LNCH TIME L-| TIME |NJ LAT |NJ LONG IN| RT ASC IN| ATNTH |NJ TIME PO CST TIN

90.00 ] 40 37 2145.49 -17.83 37.15 162.81 ||2.37 Z 16 23 1345.5

gO,DO 12 31 36 5068.38 24.0$ 224,24 |55.3| 74.60 13 56 G 446_.4

IO0.OO 2 59 51 1889.8| -J8.96 17.86 152.31 J13.56 3 31 21 1289.9

IOO.O0 13 33 4 4800.l_ 25.23 Z04.08 l_4._4 73.42 IS l_ 4 4ZO0.Z

110.OO 4 3 15 1691.43 -21.95 1.29 150,0| 1|6,89 4 31 76 1081.4

110,00 15 8 9 4571.4_ 28.38 185.55 IS3.TB 70.09 16 24 Zl 3971.4

OIrFER[NTIAL CORRECTIONS NIO-COUR8_ IX[CUT|ON A((URA(V

TOE -.0385 TRA -.4584 TC3 .0684 BAU .0273 SGT 5|8,2 $GR 349.2 $63 503.4

ROE -.303_ RRA .0703 RC3 -.0338 FAU .J5078 RRT -oJJZJ RRF -.266_ RTF .264J

FOE 1.402l FRA-2.ZIB5 FC3-4.8758 BSP 284 SOB 624.9 R23 .2135 R|3 -.2844

BOE .3113 BRA .4658 BC3 .0763 FSP -1550 SGl 520.8 862 345.5 THA 172.26

INC 3.23_9 Vl 30.253

APO 155.51 v2 35.108

{TC 163,05 CLP -61.57

RAP 320.75 ECC 1.4406

IN| Z LAT IN| 2 LONG

-14,65 29.93

Zl.TZ 216.36

-15.61 10.67

22.72 196.18

-18.IT 354.Z0

25.40 177.64

0_817 O_T£RNINATION ACCURAC_

ST 166.0 SR 338.4 $S 524.7

CRT ,3260 CRS ,9265 C$T -.0415

LSA 615.4 NSA 196.9 554 22.1

ELI 344.B ELI 154.4 ALF 7_.6_

L_UNCH OATE DEC 13 J965 FLIGHT TIM( 9Z.OO ARRIVAL 0ATE MAR 15 J966

HELIOCENTRIC CONIC

RL 147.27 LAL -.OO

RP IO7.96 LAP 2.72

RC 76.070 GL 17.83

PLANETOCENTR|C CONI_

C3 26.39Z VHL 5.137

LNCH AZMTH LNCH TIN(

90.00 I aO 24

90.DD 12 3l 49

IDO.OO 2 39 38

lO0.O0 1_ 51 16

110.O0 4 3 4

JIO.OO J_ e I9

col. 80.78 VL 28.373 GAL

LOP Z03.19 VP 38.220 GAP

GP 3.48 7AL |47o33 TAP

DISTANCE 263.095

-_.|4 AZL 86.78 PICA |22.37 SNA

-1.65 ATP g|,TZ TAL 227.3J TAP

6_,97 ETS 356.8J 7A£ J72.92 ETE

133,07 [CC .19062 INC 3.219| Vl 30.233

348.68 RCA JOT.TO APO 158.43 v2 35.095

33_._7 7aC 5J,23 [TC 162.81 CLP -66.93

DLA -4.47 RAL 287,75 RAO 6568.| VEL 12.156 PTH 2.|8 VHP 3,386 DPA -13.A4

L-I TIME |NJ LAT JNJ LONG |NJ RT AS( IN| ATMTH IN| TIME PC) CS7 TIN

2142.85 -17.77 36,99 152.58 112,42 2 16 6 1542.9

3064.82 23._0 2_3._4 |35.05 74.47 |3 56 |4 4464,_

1687.23 -16.B8 17.69 J52.06 J13.6I 3 3| S 1287.7

4795.7? 25.15 _03.78 134,68 73._B 15 15 |1 4|95.e

1688,66 -21,87 I,]2 lSO.S8 J1£,95 4 31 |2 1083,7

4567.J| 28.28 |85.25 I_3,51 69._4 J6 24 26 3_67.J

OJFF[RENT|AL CONRECTIONS

TO[ -.0266 TRA ",5107 TC3 ".0369 BAU ,0|45

ROE -.2974 RRA .0?57 RC3 -,0185 FAU .16168

FOE J,498| FRA-_,3?T? rC3-5._039 BSP 558

BOE .2986 BRA .5|82 BC3 .0413 FSP -1_94

RAP 318,36 ECC 1.4344

|NJ Z LAT IN| 2 LONG

-|4.57 29.77

21.62 ZI6.0?

-15.53 ID.SJ

22.GZ 195.89

*18.OT 354.04

"25.2# 177.35

O_IT DETERNINAT|ON ACCURACv

ST J73,9 GR 352,7 S$ 5_3,B

CRT .0949 CRS .9289 CST -.27OZ

LSA 629.3 M$A 200.4 $$A 21.?

EL| 333.Z EL2 172.9 ALF $6.11

NIO-COURSE EXECUTZON ACCURACY

SGT 573.3 $GR 342,B $63 543,5

RRT -.1923 R_" -.3134 RTr .4650

SOB $68.0 R23 .|809 _13 -.4853

SGJ 579,0 SG2 333.1 THA 170.15
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES i VOL 2, 1965-66J

LAUNCH FATE 0EC 13 I965 rLIGNT TIM( 94.00 ARilVAL CA TE MAR 17 J966

HELIOCENTRIC CO_I{

RL 147.Z? LAL -,00

ep 10J.DZ LAP E.$0

RC 78.516 GL J?.85

PLANETO(ENTRI( CONIC

C3 26.004 VHL 5.099

LNCH ATNTH LNCH TIN[ L-I TIME IN| LAT

90.00 J 40 29 2140,17 "J7.70

90.00 IZ 31 23 5060.Ze 13.90

100.00 E 59 45 Ji_A.5¢ -IB./I

100.00 13 55 49 4791.16 25.06

IJO,O0 4 3 IZ 1683.82 -ZI,78

J10.00 15 B 51 4562.6| 28.J7

01FFERENTIAL CORRECTIONS

TOE .0074 TRA -.5700 TC3 -.1573 BAU .0547

ROE -.1896 RRA .0_13 RC3 -.DOLT FAU .J7096

FOE 1,5846 FRA-Z.502J F(3-5.6917 BSP 988

BO[ ,1887 BRA .5757 BC3 .I573 rIP -1812

DISTANCE 27J.540

LOL 80.78 VL ZB,577 GAL -9.07 471 86.80 H¢A |25.59 SMA J33.10 ECC .|8942 INC 3.197_ ¥I 30.25_

LOP 206.40 VP 38,211 LAP -1,14 ATP 91.86 TAL 227.25 TAP 352.81 RCA I0?.89 APO 156.31 vZ }$.DBZ

GP 3.73 741 147.24 ZAP _ 5_7,00 74( 176.2_ [7E 312.64 tAC 49.02 [TC 16Z._4 CLP -77.37

0LA -4,44 RAL Z87.83 RA0 656_.I V[L IZ,JAO PTN 2.|8 VHP 3,282 0PA -15.79 RAP 316.Z7 ECC 1.4180

|NJ LONG IN] RT AS¢ IN] ATNTN IN] TIME PO C$T TIN IN] Z LAT IN] Z LONG

3_,82 I52,43 112.47 Z |6 9 ]340.2 -14._0 29.6]

223°63 |54.85 74.34 J3 56 44 4460,3 21.52 ZIS.TG

17.53 1_J.93 113.67 3 3J 9 128A.5 -15.4_ 10.3,

205,4? 154.48 73.14 15 I5 40 4191.2 22.51 195.59

• g5 J50.43 117.02 4 31 18 J085.8 -17.98 353.88

I04.95 153.3I 69,79 J6 24 53 3962.6 Z5.16 J77.07

MI0-COUR$[ [XI[CUT/OI ACCURACY ORBIT _ETERMINATION ACCURACY

8GT 667.1 S_Q 336.9 SG3 578.4 ST 192,9 5R 325.4 $5 561.Z

RRT -,2747 _ -.36(_ RTF .6220 CRT -.1271 CRS .93Z6 C$T -.4678

SGB 741.9 RZ3 ,1483 R13 -,£373 LSA 645.2 MS4 203.1 IS4 ZI.Z

$G| 670.5 SG2 3|9°9 TNA I69.67 ELI 326.8 [12 I90.5 4Lr 96.5A

LAUNCN DATE DEC 13 J965 FLIGHT TZI_ P6.O0 ARRIVAL DATE NAR J9 1966

H(LIO((NT_IC CONIC

RL 147.27 LAL -.DO

RP 103.06 LAP 7.47

RC 80.58J GL 17.86

PLANETOC(NTRIC CONIC

C3 15.605 WL 5.060
LNCH AINTN LN(H TIN(

90,OO I 40 53

90.00 J2 33 |7

IO0.O0 3 0 JO

100.O0 I3 30 42

llO,OO 4 3 40

110.00 13 P 41

OIFFER[NT]AL C(_IW#ECTION$

TOE .O438 TRA -.63_9

ROE ".ZT�| RRA .O873

FOE 1.6440 FRA-2.5952

BOE .2823 B#A ,6399

DISTANCE 277.953

LOt. 80.78 VL 28,575 GAL -8.98 ATL 66,83 NCA 178.80 5MA 153.08 E(C .18835 INC 3.1747 vJ 30.253

LOP 209.62 VP 38,19# GAP -,66 ATP 91.99 TA_ 22_,0_ T_p ]_5.B3 RCA I08.02 APO 158.15 v2 35.069

GP 3.9# 7AL 147.09 7AP 77.88 (T$ 357.21 ZA[ I77,50 [T[ 738.29 74C 46,78 (TC 162.25 CLP -77.85

OLA -4.41RAL 237.99 RA0 65_.0 V(L J2,|14 PTH 2,17 VHP 3.20_ OPJ -16.1l RAP 313,93 [C¢ J.4214

L-I TIN( IN| LAT

2137.59 -I7.61

5055.39 23.a|

ISDJ.6? -18.73

4786.34 24.96

16_2.87 -ZI.69

4537.90 28.06

TC3 -.1895 eAU .0993

Re3 .0166 FAU .17#7I

F¢3"6.0414 BSP 1496

8C3 .ZiK_O FSP -1926

IN| LONG /NJ RT ASC IN| ATNTH /NJ TIN_ PO CST TIM |NJ 2 LAT IN| 2 LON_

36.65 132.35 1|2,53 2 |6 31 15_7,4 -|4.4Z 29.44

223._0 154,73 74.20 13 57 33 4455.4 21.41 215.45

17.35 15J,85 !15,73 3 )I 3| 1281.7 -15.36 10,18

Z03.J4 I54,_6 73,00 15 l_ 28 4186.3 21.40 195.28

,77 150,35 IIT.Og 4 31 42 1082,9 -17.88 353.70

184,62 153.19 6g.63 16 25 39 3957.9 25,03 17_,76

MJ0-COUR$[ (X[CUT_ON ACCURACY C_'EIT O[TERM|NATION ACCURACY

SGT 77_.8 SGR 33J.6 $83 608.7 ST 771.8 SR 317.4 $S 5?3.0

RRT ".3561RRr -.4213 RTF ,7507 CRT -.3140 CR$ .9359 C$T -.6210

SG_ _46.5 R25 .12J4 RJ3 -,7409 LSA 660.2 MSA 204.8 SSA Z0,7

$GJ 789.3 SG2 305.7 THA 169.84 ELI 330.0 EL2 202.5 ALF 1]Do3!

LAUNCH FAT[ DEC 13 I965 FLIGHT T|N[ 9_.00 ARRIVAL _ATE _AR 21 1966

HELIOCENTRIC CONIC

RL 147.27 LAL -,OO

RP 108.10 LAP _,34

RC _2,862 GL 17.87

PLANETO¢ENTRI¢ CON|C

C3 25.19_ VML 3.019

LNCN AZNTH LNCH TIME

90.00 I AI 35

90.00 12 34 30

IDO.OD 3 0 _3

IOO.OD 13 _7 54

110.00 4 A Z_

110.00 15 10 51

DISTANCE 284,334

LOL 80,78 VL Z8,36? GAL -8.90 AZL 86.85 HCA 13_,01 SNA I33.0Z ECC .18737 INC 3.1495 Vl 30._53

LOP 712.83 VP 38.180 LAP -,20 ATP 92.11 TAL 725,73 TAP 358.74 RCA 108.10 APO 157,95 VZ 35.05_

GP 4.25 ZAL 146.88 ZAP 83.30 ITS 357,46 ZA[ I74,62 [T( 196,_3 7AC 44,57 ETC 161.95 CLP -83.Z9

DLA t -4.37 RAL 288.24 RAD _568,0 VEL 12,107 PTN _,17 VNP 3.J54 DPA -|6,38 RAP 311,61 [CC 1.4146

L-] TIM( INJ LAT |NJ LONG INJ RT ASC JNJ AZMTN INJ TIME PO CST TIM INJ E LAT INJ Z LONe

2154,44 -17.55 36,47 152.33 ||2.59 2 17 10 ]534.4 -14.33 Z9.Z7

5050.30 23.71 222.96 I54.67 74.05 13 58 dl 4450.3 71.30 2J5.12

1878.66 -18.85 17.17 151.83 113.79 3 32 11 1278.7 -15.27 lO.OO

4?BJ.3J 24._6 20_,B0 /54.30 ?_,84 15 17 35 4181.3 7Z.Ze 194.95

1879.75 -21.59 .SB 150.34 117.17 4 32 25 J079.7 -IT.Y8 353.52

4552.99 27.94 184.29 153.12 69.46 16 Z6 44 3953.0 24.89 176.45

ORBIT D(T(RMINATION 4CCURAC_

ST 258,5 SR 308.9 SS 582.7

CRT -,4320 CRS .9407 ¢ST ",?2IT

LSA 677.5 MSA Z06.0 SSA ZO,J

ELI 346.3 EL2 205.7 ALF 1Z4.70

DIFFERENTIAL CORRECTIONS ""

TOE .0809 TRA -.TO|9 TC3 -.4335 8AU .|465

RD£ -.1891 RRA ,O931 RC3 ,O361 FAU .J8387

rOE 1.6886 FRA-2.6384 FC3-6,3192 8SP 2058

80£ .2810 8RA .708! BC3 ,4350 FSP -1996

MI0-COUR$£ EXECUTION ACCURAc_

SGT 9|B.5 $GR 327.2 5G3 629.5

RRT -.43|B RRF -.4799 RTF ,8018

SG8 975.1 R23 .|051 R13 -.8086

Ski 930.5 SG2 291,3 TNA 170.30

LAUNCH DATE DEC 13 1963 FLIGNT TIM( IO0.O0 ARRIVAL _AT[ HAR 23 J966

HELIOCENTRIC CONIC

RL 147.27 LAL -.OO

RP 108.14 LAP 2.20

RC 85.157 GL 17,86

PLANETO(ENTR|C CONIC

C3 Z4,76_ VHL 4.978

LNCH AZMTH LNCN TIN[

90.00 I 42 38

90.O0 12 36 0

100.00 3 I 54

lO0.DO 13 59 23

110.00 A 5 28

IlO.O0 15 12 J8

DISTANCE 290,883

LOL 80.78 VL 28,354 GAL -8°80 AZL 86.88 NCA 135.22 SNA 132.92 ECC .J8648 INC 3.1216 vJ _O.ZS_

LOP 2J8,04 VP 38.|58 GAP ,24 AZP 92.2Z TAL 226.33 TAP 1.55 RCA 108.14 APO 157.71 VZ 35.04_

GP 4.52 ZAL 146.61 7AP 88.63 _TS 357.75 7AE I70.99 ETE 185.99 7AC 42.45 ETC 161.67 CLP -88.63

0LA -4.34 RAL 288.55 RAD 6368.0 VEL J2.089 PTH Z.J6 VNP 3.J25 OPA -J6.59 RAP 309.39 ECC 1,4075

L-I TIN_ IN| LAT IN| LONG |NJ RT A$C IN| AZNTN |NJ TIME PO CST TIM IN| Z LAT IN| Z LONC

Z13J.23 -17.46 36.27 152.37 I12.65 2 IB ? 1531.2 -1A.Z4 Z9.0P

5045.04 23.8] 222._0 J54.67 73.90 |4 0 5 4445.0 71.18 Z14.78

J875.40 -J8.56 J6.97 15J,87 J13.86 3 33 9 I275.4 -15,18 9.80

4776.10 24.76 Z02.43 154.30 72.89 15 18 59 4J76.1 _Z.15 19a.67

1676,37 -21,48 ,37 150.38 117.25 4 33 25 I076.4 -J7,66 353.33

A547,sg 27.82 J83.94 J53.J2 69.29 16 28 6 3947.9 24.75 176.1_

NID-CCYJR$E EXECUTION ACCURACY ORBIT _ETERNINA TION ACCURACv

$GT /073,5 SGR 323.6 SG3 644.1 ST 300,5 SR 299.5 SS 5PS.P

RRT -,5044 RRF -.5388 RTF ._482 CRT -.5522 CRS .9446 CST -.7901

5GB IJ21,2 R23 ,0934 RI3 -.6528 LSA 693.0 NSA Z06.O S$A 19._

$81 1086.7 $82 276.1 TNA 170.73 ELI 373.7 ELZ 200.7 "ALF J35.1_

o|rrER(NTIAL CORRECTIONS

TO( .|183 TRA -.7716 TC3 -.5859 BAU .1949

RDE -,2584 RRA .0988 RC5 .05_OrAU ,]8714

FOE 1.6987 rRA-2,64B8 FC3-8.5429 BSP 2643

80( .2841 8RA ,7779 8C3 .5887 FSP -2061
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL 2, 1965-66

LAUNCH CAT[ CEC 13 1865 FLIGHT TIME IDZ,DD _RIIVAL _T[ MAR Z_ 1966

HELIOCENTRIC CONIC DISTANCE Z97.ODZ

RL 147.27 CJL -.DO LOL BD.7B VL 18.337 GAL -B.70 AlL B6.gJ HCA J36.49 SMA 131.79 ECC .|8567

RP ID8.JB LAP 2.05 LOP 218.Z5 VP 38.133 GAP .67 alp 92.31 TAL Z15,83 TAP 4.26 RCA 108.14

RC 87.465 GL IT.B3 GP 4.60 IAL 146.Zg ZAP 93.79 ITS 358.Dg ZA£ 167.3§ ETE 181.60 7AC 40.48

PLANETOCENTRI( CONIC

(3 Z4.3|4 VHL 4.931DLA -4.31 RAL 2gg,g4 RAD 6§68.0 V[L IZ,O?O PTH Z,16 VHP ).|18 DPA -16.12 RAP 307.32 ECC 1.4002

LNCH ATMTH LNCH TIME L-I TIN[ IN| LAT INJ LONG IN| RT AS( |NJ AIMTH |NJ TIME PO {ST TIN ZNJ 2 LAT IN| Z LONG

gO.DO 1 43 55 1127.65 -17.37 36,05 152.46 111,72 Z 19 23 1527.6 -14.14 ZB.B6 =

9G.O0 It 5T 46 5059,66 Z5,51 Ztt.Z4 154.T3 73.75 14 1 45 4459.7 21.D6 214.43

IOD.DO 3 3 14 1871.78 -16.46 16,74 IS|.97 113.84 3 34 26 IZ?J,B -15.D7 9.59

IOD.DO J4 J B 4770,77 Z4.65 202.09 154.35 72,53 15 20 38 4170.B Z2.02 lgA.2?

lID.DO 4 6 50 1672.65 -21.37 ,14 |50.49 1|7.54 4 34 43 |0?2.7 -17.54 553,11

ll0.00 J5 14 1 4542.66 27,69 |83.59 153.J7 69,J1 16 29 43 3942.? 24.60 175.78

CIrFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT D[TERMINATION ACCURACY

TOE .1547 TRA -.8415 TC3 -.7456 BAU .2437 SGT 1236.7 SGR 321.Z SG3 649.5 ST 345.5 $R 289.5 $5 587.0

R0E -.2472 RRA .1040 RC3 ,D786 FAU .18761 RRT -,5717 RRF -.5982 RTF .8752 CRT -.6238 CRS .g498 (ST -.832S

r0[ 1.6843 FRA-E.6081 FC3_6.680; BSP 3244 SGB 1279.7 823 .DgB$ RJ5 -.8815 LSA 7|D.? MSA 205.1 S$A lB.g

BOE .2916 BRA .8479 BC3 .7497 FSP -lOgO $G1 1252,9 SG2 2_0,6 THA 171,18 ELl 408,0 EL2 191.6 ALF 142.95

]NC 3.0904 Vl )0.253

APO J57.45 v2 35.030

ETC 16|.4_ (LP -93.B|

LAUNCH DATE DEC 13 |965 FL|GMT TIN( 104,00 ARRIVAL 0ATE MAR 27 1966

_ELZOCENTRIC CONIC

RL 147.Z7 LAL -.OD

RP 108.22 LAP 1.90

RC 89.783 GL 17,79

PLANE TO(_NTRJC CONIC

C3 29.848 VHL 4.884

LNCH ATMTH LNCH TIME

90.00 I 45 35

90.00 1Z 39 44

lOO.OO 3 4 55

IO0.OO T4 3 5

liD.DO 4 8 _2

liD.DO 15 15 57

DISTANCE 303.292

LOL 80.78 VL 28.315 GAL -8.59 ATL 86.94 HCA 141.63 SMA 13Z,63 ECC .18483 [NC 3.D550 Vl 30.253

LOP 282,45 VP 38.105 GAP J.O? ATP 92,40 TAL 225.25 TAP 6,88 RCA JO8,lO APO 157,16 v2 35,016

GP 5.11 _AL 145.91 lAP 98.74 [TS 358.48 74[ ]63.83 £TE 179.18 ZA( 38.71ET¢ 1_|,26 CLP -88.78

DLA -4.29 RAL Z89.39 RA0 65(_.D VEL 12.051 PTH 2.15 VHP 3.130 DPA -16.76 RAP 305.45 ECC 1.3925

L-I TIME IN| LAT IN| LONG IN| RT ASC IN| AZMTH IN| TIN£ PC) {ST TIM |NJ 2 LAT |NJ 2 LONG

Z12_,54 "17,16 35,80 152,61 1|2,8D Z ZD _9 1523,5 -14.D2 25.62

5034,Z9 23,4J 211.88 154,84 73,59 14 3 38 4434,3 2D.84 214.08

1867,64 °18,34 16.49 152,12 114,02 3 36 Z IZ67.6 -14.94 9,35

4765.43 24,54 201,73 J54.46 72,37 15 22 31 4|6_,4 21.89 193.83

1668.44 o21.24 359.89 150.64 J17.44 4 36 21 1068.4 -17.39 ]52.8?

4537.38 17.57 183.23 153.18 68.94 16 31 34 3957.4 24.45 175.45

ORBIT DETERMINATION ACCURACY

ST 391.4 SR 278.6 $$ 552.1

CRT -.6755 CRS .9543 C$T -.$609

L$A 726.3 MSA 204.5 $sA 18.2

ELl 445.Z EL2 180.6 ALl 148.59

DIFFERENTIAL COPRECT|ON$ M;O-CCAJR$E EXECUTION ACCURACY

TOE .1881 TRA ".8102 TC3 -.gild 8AU .2923 SGT 1409.9 $OR 3L_.0 SG3 648.7

ROE -.2352 RRA ,1088 RC3 ,J017 FAU .18635 RRT -.6358 RRF -.6561RTF .8984

FOE |.6594 FRA-2.5386 FC3-6.7846 89P 3859 SGB 1445.7 R23 .D871RJ3 -.gOD9

BOE .3Dig BRA .9187 9(3 ,9166 FSP -2092 5GJ 14Z4,9 SGZ 244,4 THA 171.54

LAUNCH DATE DEC 13 1965 FLIGHT TIME 106.00 ARRIVAL 0ATE MAR 2_ 1_66

NELIOC[NTR|C CONIC

RL I47.27 LAL -.DO

RP lOB.Z6 LAP 1.74

RC 92.J12 GL 17.72

PLANETOCENTR[C CONIC

C3 23.161 VHL 4.63_

LNCH AZMTH LNCH TIME

80.00 I 4T 3S

gO.O0 12 41 52

gOD.D0 3 6 58

100.00 14 5 14

110.00 4 10 36

JlO.OO 15 1_ 5

D]FFERE_T]JL CCRRECTJON$

TOE .2213 TRA -.9758 TC3-I.D798 BAU .3396

ROE -.2228 RRA .1131RC3 .1258 FAU .18281

FOE 1.6|45 FRA-Z.4194 FC3-6,7744 BSP 4463

BOE .3140 BRA .9823 Be3 1.0871FSP -2063

0ISTANCE 309.554

LOL 80.78 VL 28.290 OAk -8.47 AlL 86.99 MCA 144.$3 5M4132.44 [CC .18424 INC 3.0143 Vl 30.253

LOP 225,65 VP 58,073 GAP 1.46 AEP 92.46 TAL 214.59 TAP 9.42 RCA I08.04 APO 156,84 VZ 35.0D3

GP 5,42 ZAL 145.48 lAP 103,45 ETS 358.94 ZA£ 160.49 £T[ ;77.57 ZJC 37.J5 £TC 161.21 CLP-IO3.51

0LA -4.29 RAL 289.92 RAO 6567.9 ¥EL 12.031 PTM 2.|5 VMP 3.159 OPA -16.71 RAP 303.$3 ECC 1.3845

L'I TIME JNJ LAT IN| LONG IN| RT AS( IN| ATMTM IN| TIM£ PO C$T TIN IN| 2 LAT |NJ 2 LONG

2118.69 -17.13 35.50 152.81 112.90 2 22 5? lSIB.7 -13.$8 26,33

5029.07 23.31 22].53 155.01 75.45 14 5 41 4429.1 20.82 213.74

1862.78 -18.21 16.19 152.32 J14.12 3 38 J 1262.8 -14,80 9.06

4760.21 24,43 201,38 154,63 72,22 15 14 54 4160.2 11,77 183.59

1663,56 -21.08 359.58 150.84 117.55 4 38 20 1065.6 -17.23 352,59

4532,J9 27,44 182,88 153,44 68.77 16 33 37 5932.2 24,30 175.12

M]D-CCA_R.AE EXECUT]ON ACCURAC_ (_RBJT DETERMINaTiON ACCURACY

SOT 1582.4 SGR 320.3 SG3 64D.J ST 436.9 SR 267.2 55 575.9

RRT -.6947 RRF -.7121RTF .9117 CRT -.7146 CR$ .9§98 CST -.8783

SGB 1814.5 R23 .0908 RJ3 -.9137 LSA 743.2 NSA 203.3 SSA 17.4

SGI 1598.3 SG2 228.1 THA 17J.83 ELI 483.5 £L2 158.9 ALF J5_.80

LAUNCH DATE DEC 13 1985 FLIGHT TII( 108.00 ARRIVAL DATE MAR _1 1966

HELIO(ENTRIC CONIC

RL 147.27 LAL -.O0

RP 108.31 LAP 1.57

RC 94.449 GL 17.8Z

PLANETO(_ENTRIC CONIC

C$ 22.85_ VHL 4.781

Lli_# A_NTH LN(H T]N_

90.00 ! 50 8

90,00 12 44 7

ZOO.DO 3 9 28

100.00 14 7 28

110.OO 4 13 5

|JO.OO 15 80 21

DISTANCE 315.788

LOL 80.78 VL 28.261 GAL -8.34 AlL _7.03 HCA |48.D3 _44 J32.22 ECC .18361 INC E.9668 VJ 30.253

LOP Z18.85 VP 38,040 GAP 1.84 ATP _2.52 TAL 223.85 TAP 11,89 RCA 101.95 APO 158.50 V2 34.990

GP 5.85 ZAL 145.D1 ZAP 107.88 ET8 359.47 ZA£ 157.37 £TE 176.35 7AC 35.83 [TC 161.31 CLP-IO7.g$

0LA -4._0 RAL 290,51 RA0 656?.9 VEL 12,010 PTH 2.J4 VHP 3,202 OPA -J6.54 RAP 302,45

L-I TZN_ IN| LA7 IN| LON_ IN| RT AS( ZNJ 47NTH ZNJ T}k_. PO($T TZ# lNJ _ LAT

2112.78 -16,98 35.14 153.D5 J13._1 2 25 21 1512,8 -13.7J

5024,27 23.21 _21,11 155.23 _73.3] ;4 ? 51 4414,3 ZO.?l

1858.90 -|8.05 15.83 152.56 114.24 3 40 25 1256.9 -14,62

4755.39 24.33 201,06 154,8_ 72,07 J5 26 44 4155,4 Zl,65

J657.74 -_0,_0 359,24 J5J,O8 J|7,69 4 40 42 |05?,7 -17,03

4527.30 27.32 182,55 J53.66 68.S0 18 35 48 392?.3 24.16

OIFFER[NTIAL CORRECTION8

TOE .2497 TRA-!.0377 TC3-J.2516 BAU .3855

ROE -.Z098 RRA .11_8 RC3 .1519 FAU .178_A

FOE J.5464 FRA-2,304D FC3-8.7478 BSP 5067

8DE .3182 9RA I.D443 BC3 1.Z$17 FSP -Z032

MI0-(OUR$[ [X[CUT|OI ACCURACY

SGT J754,8 SGR 312.6 $G3 627,4

RRT -,7498 RRF -.765J RTF .9209

SGB 1784,2 RZ3 ,0975 R13 -,9227

5G| 1771,6 $G2 Z1|.5 THA 172.04

ECC J,3761

Z_J # L_V_

27,98

213.43

8.71

J93,28

352.25

174.81

ORBIT O[T£RM|NATION ACCURAC_

ST 480,_ SR 255,0 $$ 564.5

_RT -.744J ORS .9_47 ¢$T -.89D0

LgA 757.4 M$A ZOI.4 S$A 16,6

EL1 520,8 ELl 157.2 ALr ;_6.14
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 2, 1965-66

LAUHCH 04TE 0EC 13 J925

HELIOCENTRIC CONZC

RL |47,27 LAL -.00

RP 108.35 LAP 1.40

RC 06.794 GL 17,47

PLANETOCENTRIC CONIC

C3 22.323 VNL 4.725

LNCH ATMTH LNCM TIN(

90.00 I 83 lZ

90'00 lZ 46 ZJ

ZO0.O0 3 12 _

IO0,O0 14 9 45

llO.O0 4 16 3

lIO.O0 15 22 41

FLIGNT TIME JJO.O0 ARR]¥AL DATE APR 2 ]966

O|ST4NCE 321.996

LOL 80,78 VL 28.Z29 GAL -8.t| ATL 87.09 HCA |5J,23 SMA |31.99 ECC .|8304

LOP 26R,04 VP 38.004 GAP 2.20 ATP 92.58 TAL 223°04 TAP 14.21RCA i07.83

GP 6.32 74L ]44.50 ZAP |I2.03 ET$ ,J0 ZAE |54.46 [TE |75.29 7AC }4.74

IMC Z.9095 VJ 30.753

APO 156.J5 VZ }4.971

ETC lGl.8Z CLP-IIZ.IB

0LA -4,56 RAL 291.18 RAD 6567.9 VEL ||.988 PTH 2,I4 VNP 3.258 OPA -16.25

L-I TIME IN| LAT IN| LONG |NJ RT ASC IN| ATNTN IN| T|NE PO CST TIN

2|05.56 -16.78 34.68 153.33 J13.15 2 28 IB I_05.A

5020.25 23.|3 220,94 155.50 75.20 14 l0 2 a420.3

j_d_._ -17.84 |_.38 I5Z,84 ]|4,39 3 43 20 1219.6

4751,29 24.24 Z00.78 |55.|2 71.95 15 28 56 4|5|.3

I650.59 -20.67 358.81 18|.37 ]17.85 4 43 34 1050.6

4523.02 27.2| |BZ.Z7 |53.94 68.47 16 38 4 3923.0

RAP 30|.35 ECC 1.3574

IN| Z LAT IN| Z LONG

-J3.50 21.54

Z0.61 Z|3.|B

-J4.40 8,Z_

21.55 193.0Z

-J6.78 351.84

Z4.O4 174.54

0IFFERENTIAL CO#EMECTZON$ NID-CO_RSE EXECUTION ACCURACY ORBIT OETERNZNATION ACCURACY

TOE .2?47 TIA-I.0939 TC3-1.4273 BAU .4293 8GT J923.6 $GR 327.2 SG3 609.5 ST 521.4 SR 242.3 $S 55J .9

MDE -.J987 RAA .1198 RC3 .1800 FAU .|7|96 RRT -.7987 RRIr -.8J43 RTF .9270 CRT -.7678 CRS .gTOZ CSr -.896Z

FOE 1.4?30 FR4-2.|529 FC3-6,6688 BSP 5642 8GB |95|,2 RZ3 .JJ01R|3 -.9286 LSA 773.5 MSA 199.8 5SA 1_.6

BOE .3379 BRA 1.1005 BC3 1.4386 FSP -197| SG| 194J.4 SGZ 195.1 THA |72.J8 ELI 556.3 ELZ ]45.7 ALK 158.83

LAUNCH OAT( DEC J3 1965 FLIGHT TI_q[ J|2.00 ARRIVAL 04 T[ APR 4 1966

HELXOCEMTMIC CONIC OJ$TANCE 328.|79_

RL 147.27 LAL -.00 LOL 80.78 VL 28.J95 GAL -8.06 kTL 87.J6 HCA |54.43 SMA 131,73 ECC .18251 INC 2.8396 V| }0.253

RP 108,39 LAP 1.23 LOP 235.23 VP 37.967 GAP 2.54 AZP 92,56 TAL 2_2.17 TAP |6,59 RCA 107.69 APO 155,78 vz 34.964

RC 99,145 GL I/,Z4 GP 6,90 74L|43,96 TAP J15.90 ET$ ,87 7AE J5|.79 ETE 174,25 ZAC 33°89 ETC 162,21 CLP-|16.IO

PLANETOCENTRIC CONIC

C3 21.785 VHL 4.665 0LA -4.47 RAL 29|.92 RA0 6567.9 VEL |J.964 PTH 2.|3 VHP 3,325 OP4 -15.80 RAP 300.5J ECC 1.3582

LNCN ATMTH LNCN T;14E L-I TIME ZNJ LAT IN| LONG IN| RT AS( IN| AZMTH IN| TIM( PO C$T TIN IN| Z LAT IN| 2 LONG

90.00 I 57 0 2095.7| -16._2 34,09 |53.65 |13,33 2 31 56 J493.7 -13.22 26,97

R0.00 11 48 27 5017.65 23.08 220.77 J58.85 73.13 14 |2 5 4417.6 Z0.55 213.Ol

100.00 3 J_ 14 |840.08 -|7,57 14,8| 15_.|£ JJ4.58 3 46 55 J240.| -J4.11 7,73

100.00 14 1| 54 4748.5J 24.J8 200,60 J55.47 7|.87 13 31 2 4|48.5 21.48 JgZ.B4

JIO.OO 4 I_ 40 164J.50 -ZO.38 358.27 15|.69 1|8.05 4 47 Z |O4|.5 -J6.47 33J.3_

IJOoOO 15 Z4 57 45|9.85 27,J3 I82.05 154,28 68.36 16 40 J7 39|9,9 23.95 J74.33

O]FFER£MTXAL C_R[CTIONS NIO-COURSt[ EXECUTION ACCURACY ORBIT 06 T[RMINAT[ON ACCURACY

TOE ._I_J_TRk-I,1446 TC3-J.6070 BAU .47|7 SGT L_089.7 $GR 33_.Z SG3 589.6 ST 557.9 $R 2zg.A SS 53_.3

ROE -.|J$| RRA .j_4 RC3 .ZJJ9 FAU .J6_32 RRT -.8425 RRF -.859J RTF .93J2 (RT -,7857 CR$ .9752 CST -.8992

foe I.$820 FRA-l.996| FC3-4.5757 BSP 6219 $60 Z||6.4 RZ3 ,1275 R|3 -.9328 LSA 781.0 NSA 197.9 554 la.5

BO[ ,348_ B_A |.I_J|_(_8ZZO_ rsP -1915 SG| t|08.8 SGZ 178.9 THA 172._5 ELI _ :5_8.0 EL2 J34.7 ALf J8l :O6

LAUNCH DATE 0[C 13 |965

HELIOCENTRIC CONIC

RL 147.ZT LAL -.00

RP 108.43 LAP 1.05

R( 101.502 GL 18.91

PLANE TO(ENTRIC CONIC

c3 Z|.|T_ VHL _,602

LNCH A_MTH LNCH TIME

90.00 2 I 4_

_0.00 12 50 I1
100.00 3 ZO 57

I00.00 IA 13 43

110,00 4 Z4 g

110.OO 15 27 0

FLIGHT T]ME 1|4.00 ARRIVAL CAT[ APR 6 1966

01STANCE 334.337

LOL 80,78 VL 28.158 GAL -7.91ATL _1.25 HCA |57.62 $NA |3|,46 ECC .|_204

LOP 238.42 VP 37.928 GAP 2.87 ATP 92.54 TAL 221.23 TAP 18.85 RCA 107,53

GP 7._4 7AL 143.39 ZAP 1J9.47 ET$ |._3 7AE 149.32 ETE 175.|3 74C 33.25

INC 2,1513 vl 30.753

APO 155.39 VZ 34.95]

ETC 163.]4 CLP-119.76

OLA -4.65 RAL 292,73 RA0 _567._ VEL |1.940 PTH E.J2 vHP 5.402 0PA -J5.|4 RAP 299.91 ECC 1,3485

L-I TIME IN| LAT IN| LONG |NJ RT A$C IN| A_MTH |NJ TIME PO C$T TIM IN| _ LAT IN| 2 LONG

2082.?0 -16.17 33.30 IS4.0I ||3.87 2 36 3J 1482.1 -12.BA 26.20

5017,40 25.08 220.75 156*_£ 73.|2 14 |) 48 4417,4 20.55 212.99

18_7.39 -17.21 14.04 153.52 11A,82 3 51 2A 1227.4 -13.72 6.98

4747.95 24,17 200.56 155.8_ 7J._ 15 32 5J 4147,9 2J.47 192.51

1629.31 -20.00 357.55 152.05 118.32 4 51 18 1029.5 -16.O6 350.64

4S18.59 27,|0 lJ|._7 l_4.71 68.37 16 42 19 3918.6 73.91 17_.ze

01Fr£RENTIAL CORRECTIONS

TOE .30?4 TRA-1.1876 TC3-1.790_ 8AU

rOE 1.28_7 FRA-J.8250

80E .351I BRA |.1940

LAUNCH 0ATE OEC 13 I965

HELIOC[NTRIC CONIC

RL 147.27 LAL -,00 LOt. 80,_ VL

RP 108.46 LAP .87 LOP 241.60 VP

MID-COURSE EXECUTION ACCURACY

.51J7 SGT 22_0.| SGR 34?.7 5G3 5G6.7

#C3 .241_ rAu .15782 RRT -.8?90 RRF -.8984 RTr .9337

FC3-_.4525 BSP 6764 $GB 2276.9 R23 .153_ R]3 -.9353

003 1,8077 FSP -|839 5GI 2270.9 SG2 164.3 THA J72.27

FLIGHT T|MI[ ||£.00

0ISTANCE 340.473

28.119 GAL -7.76 AZL 87.36 HCA 160.81 5_A

37.887 GAP 3.19 ATP 92.49 TAL 220.24 TAP

ORBIT OETERN|NATION ACCURACv

ST 5_9,1 SR 216.3 55 511.7

CRT -.79_6 CR5 .9g03 CST -.BgB!

LSA 787.3 M$4 196.B $SA J3,3

ELI 615.1 EL2 I24.4 ALF J52.92

ARRIVAL 0ATE APR $ |966

131,18 ECC .J816J INC 2.6352 v! 30.253

21.05 RCA 107.35 APO J55.00 v| }4.939

RC 103.882 GL 18.42 GP 8.63 7Ak 147,82 ZAP 1_Z.73 ET$ 3.07 _AE IA?.0A ETE 171.81 ?A( 32.80 ETC 164.56 CLP-IZ3.J7

PLANETO_ENTRIC CONIC

C_ 20,544 VHL 4._33 DLA -_.03 RAL 293,$4 RAO £5£7,8 V(L 1|.9|3 PTH 2.12 VHP 3.488 OPA -J4.20 RAP 299.53 ECC 1.3381

LNCN AZNTH LNCH TIldE L-I TiN( IN| LAT IN| LONG _Nj RT A$C IN| ATMTH _NJ TIME PO (ST TIM IN| 2 LAT IN| 2 LONG

90.00 2 8 5 2064.4| -15.66 32.19 1_4,40 113.89 Z 42 29 1464.4 -12.30 25,J3

90.00 1_ 5| g _021,_0 23.13 ZZJ.OI |56.77 73.23 14 14 50 4421.7 20.64 ZI3.ZA

100.00 3 27 3 i80_._5 -|_.70 |2,_7 |53._J 115,16 3 57 |3 |209.6 -13.IT 5.95

100.00 14 J4 51 475J.20 _4._4 200.?8 156.40 7|._5 15 34 2 415J.2 2J.55 193.O2

JlO.O0 4 29 5_ J6J2.99 -|9.46 356.5? 152.43 JJB.67 4 56 45 JOJ3.0 -JS.4B 349.71

JIO,00 J5 Z_ 32 45_0,_3 27,|5 182,1] J_S,23 68,39 16 43 52 3920.6 23.97 174,38

01ffERENTIAL CORRECTIONS N|O-COUR$[ EXECUT|ON ACCURACY (_0|T 0[TERMINATION ACCURAC Y

TOE ,3117 TRA-I.2ZZ7 TC3-|.8823 BAU ._304 $GT 240_.6 8GR 367.2 $63 543.3 ST 61_.3 SR 202.9 55 488.5

ROE -.1558 RRA ,1262 RC3 .ZgZ_ FAU .|5024 RRT -,_)086 RRF -._3J5 RT_ .2353 CRT -.8084 CRS .9847 CST -.8839

FOE 1.1734 FRA-|.6544 FC3-£.3310 BSP 7302 $GB 2434.5 R23 .|875 R|3 -.9370 LSA 785.0 MSA 195.A SSA J2.J

BOE .3485 BRA J.Z2_ BC3 2.0038 _$P -J768 $61 24_9,7 $62 |5J,9 THA 172.08 [LJ 634.6 EL2 1|5.Z ALF |64,48
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES iVOL 2, 1965-661

LAUNCH 0ATE DEC 13 1965 FLIGHT TIN[ 118.O0 ARRIVAL 0ATE APR 10 1966

HELIOCENTRIC CONIC OI$TAN¢[ 546.586

RL 1il.27 LAL -.OO LOL 8D.7R VL 28.07B GAL -?.Sg A_L 87.S_ HCA 154.00 SUA 130.BB ECC .18124

Rp 108.9D LAP .SR LOP 244.79 VP 37,845 GAP 3.$0 ATP 92.58 TAL Zlg.lg TAP ZS.lg RCA 101.16

_C 106.225 GL 15.85 GP 10.01 ZAL 142.28 TAP 125.?1ET$ 4,73 ZAE 144.90 ETE J70.|1 ZAC 52.53
PLANETO(ENTR|C ¢ONI¢

C3 19.859 VNL 4.456 0LA -5,65 RAL 294,85 RAD 6567.8 VEL 11.884 PTH _.11 VHP 5.58¢ 0PA -IZ.85

LNCH AZNTH LNEH TIN[ L-| TIME |NJ LAT INJ LONG INJ RT ASC IN) ATHTH INJ TIME PO CST TIN

90.00 2 18 44 Z057.Z9 "11.91 30,56 154.82 114.56 _ 50 41 1457.5

90.00 12 50 37 5052.15 25.37 ZZ|.?4 157.42 73.55 |4 14 29 4432,2

J00.00 3 35 24 J7_3.4# -3_,94 JI,40 J_A.32 JI5._3 4 5 B 1J83.5

100.00 14 14 37 4761.2D 24.45 Z01.45 1_?.05 72.24 15 53 58 _161.2
110,00 4 _7 33 |588.92 -18.67 3_5,15 |52.84 119.17 5 4 E 988.9

110.00 15 2B 58 4528.52 Z7.35 182.64 155.91 68.64 16 44 28 5928.5

INC Z,4754 Vl 50,253

APO 154.60 v2 _4.gZE

[TC 166.86 CLP-IZT.35

RAP 299.32 [CO 1.3268

INJ 2 LAT INJ 2 LONG

-It.50 23.54

20.89 215.94

-J2,3_ 4.44

21.79 193.66
-14.64 348.35

24.20 IT4.8_

_81T 0ETERNINATION ACCURACY

ST 624.1SR 189.4 55 453.7

CRT -.9102 CRS .9887 CST -.8834

LSA 771.2 NSA 195.1 SSA 10,B

ELI 645.2 EL2 107.7 ALF 165.18

D;FF£RENT[AL C_RECTIONS HI0-CO(,)R_ EXECUTION ACCURACY

TDE ,3037 TRA-1.2459 TC3-2.1844 BAU ,5873 $GT 2557.0 S_ 396.5 SG5 517.7

R0E -.J4Z0 RRA ,|ZT7 R(3 .3489 FAU ,14ZO9 RRT -.9295 RRIr -.9579 RTF .9358

F0E 1.O464 FRA-1.4?Z9 FC3-8,1940 88P 7819 SG8 2587,$ RZ3 .2312 R|3 -.9577

BD[ .3355 BRA 1.2535 BC3 2.2121FsP -1883 5GI 2585.5 SG2 144.7 THA 17|,77

LAUNCH DATE DEC 13 1965 FLIGHT TIl_ 1_0,00 ARRIVAL DATE APR 12 1956

HELIOCENTRIC CONIC

RL 147.27 LAL -.00
RP IO8.54 LAP .50

RE |08.588 GL ]4.39

PLAN(TO([NTRIC CONIC

C3 19.D95 VHL 4.370

LNCH A_NTH LNCH TJN_

90.00 t 79 35

90,00 lZ 47 5

100.00 3 47 d4

IOO.O0 14 11 37

lID.DO 4 48 40

110.00 15 27 10

DIFFERENTIAL CORRECTIONS

YD[ ,2739 TRA-i.Z580 T(3-Z.4057 BAU .8237

ROE -.1270 RRA .1295 RE3 .4272 FAU .13570

FOE .2814 FRA-1._878 FC3-8.O618 8SP 8332

BOE .30J7 BRA |.2847 BE5 Z.4433 rSP -|600

DI$TAI_E 352.877

LC_ BO.TB VL 28.035 GAL -?.42 ATL 87.76 HCA 167.18 SXA 130.57 [CC .18092 INC Z.E3B3 Vl 30.253
LOP _47.97 VP 37.803 GAP 3._O ATP _.1_ TAL _I8.O9 TAP 25.27 R(A 106.95 APO 154.|9 V2 34.914

GP 12.07 ZAL I4|.8Z _AP I28.29 ETS 7.17 ZAE 142.80 (TE 167.74 7AC 52.41 ETC 169.88 CLP-129.32

OLA -6.7D RAL 293.83 RAO 6_67.8 VEL II.BSZ PTH 2.10 VHP 3,699 DPA -10.78 RAP 299.Z_ ECC 1.3143

L-| TIN[ INJ LAT |NJ LONG |NJ RT ASC |NJ AZNTH INJ TJM[ PO ¢ST TIN lNJ 2 LAT _NJ 2 LONG

J994.JJ "J3,98 87,98 1_3,29 1J5.04 3 Z 49 |394,J *10,J9 21.D_

5056.74 23.85 Z_3.39 158.28 74.14 !4 II 21 4456.7 21.44 215.53

I74Z.0_ -14.70 8.94 154.78 116.3Z 4 16 48 Jld2.0 -1|,05 2.06
4784,07 _4.91 _0_.99 J57.93 ?_.93 15 31 11 4184.1 22.54 195.13

1551.24 -j7.40 _52.96 153,28 119,90 5 14 31 951.2 -15,50 546.26

4547.91 27.8J 183.9_ 158.83 69.28 16 42 58 3947.8 24.74 176.10

RIO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

5GT Z?O_._ $GR 443.1 $GJ 491.0 ST 817.2 5R I74.6 $5 407.5

RRT -.9422 RRF -.9774 RTF .9559 CRT -.7981 CRS .9914 CST -.8656

SG8 2739.3 225 .2778 RJ5 -.9582 LSA 754,6 NSA 194.O SSA 9.5

SGI 2735.4 SG_ 146.7 THA 171.20 ELI 635.2 EL2 102,6 ALF 166.93

LAUNC_ DATE DEC 13 1965 FLIGHT TIME 122.00 ARRIVAL DATE APR 14 1966

H(LIOCENTRIC CONIC

RL 147.27 LAL ".00

RP |08.58 LAP .31

RC 110.951GL 12.I2

PLANETOCENTRIC CONIC

C3 18.ZOS VHL 4.267

LNCH ATNTH LNCH TINE

90.00 2 51 12

90.00 12 36 48
lO0.OO 4 8 IT

100.00 14 2 24
110.00 5 6 50

110.00 15 20 ZI

OIFrER(NTIAL CORRECTIONS

TOE .2024 TRA-1.2472 TC3-2,6578 BAU .6805

ROE -.1083 RRA .|310 RE) ,5470 FAU .12595

FOE .6590 FRA-J,0780 FC3-5.8934 BSP 984I

BOE .2295 BRA 1.2540 8C3 Z.7133 FSP -1493

DISTANCE 358.749

LOL 80.18 VL 21.991GAL -7.25 A?L 88.15 HCA I70.$6 SNA 150.25 ECC ,18085 INC 1.8488 vz 30.2_3
LOP 251.15 vP 57.759 GAP 4.09 A?P 91.9_ TAL Z|6.95 TAP 27,51 RCA 106,12 APO 155.79 VE 34.90_

GP I5.45 ?AL 141.55 ZAP 150.29 ET$ 10.98 ZAE 140,48 ETE 164.08 ?AC 52.49 _TC 175.10 CLP-13Z,]2

DL4 -8.15 RAL 297.25 RAD 6_6?.7 VEk 11.815 PTH 2,09 VNP 3.845 OPA -7,57 RAP 299.06 ECC 1.2996

L-I TIME INJ LAT |NJ LONG _NJ RT ASC INJ ATHTH INJ TIN( PO CST 71_ INJ 2 CAT INJ 2 LONG
1917.45 -11.43 23.48 lflfl.88 116.08 5 23 9 1517.5 -7.83 16.65

5111.04 24.79 2E7.09 159.65 75.85 14 1 59 4511.0 ZZ.6O 219.09

1669,77 -12,45 4.67 155.36 J17.40 4 )6 6 1068,8 -8.68 557.91

4854.96 25.89 209.45 159.31 74.51 15 22 59 4255.0 23,_1 198.46

J485.46 -15.13 349.21 153.81 111.02 5 _J 35 985.5 -IO,�J 341,66

4591.05 28.82 |86.90 158.27 70.78 16 56 52 5991.0 25.95 178.91

M/O-COUR_ _X£CUrfON ACCURACr ORB/r 0(TERMINATION ACCURACr

SGT 2844,I SGR 510.3 SG3 459.0 ST 580.4 SR 155.5 SS 331.B
RRT -.9459 RRF -.9902 RTF .9551 CRT *.7489 CRS .9923 C$T -.8173
SGB 289I,Z RZ3 .3164 RI3 -.9383 LSA 659,2 NSA 191.) SSA 8.1

SGI 2886.5 SG2 I66.5 THA |70,|5 ELI 59_.5 EL2 101.0 ALF 168.31

LAUNCH DATE DEE 15 1965 FLIGHT TIN[ IZ4.DO ARRIVAL DATE APR 16 1966

HELIOCENTRIC CONIC

RL 147.27 LAL -.O0

RP 108.6I LAP ,12

RC 1i3.515 GL 7,_6

PLAN_.TOCENTR_( CONIC

43 17.;53 VHL 4.|42

LNCH ATNTH LNCH TINI(
90.00 3 37 Z

90.00 IZ ? 4

J00.00 4 5I 75

100.00 I3 35 22

lJO.OO 5 44 1

IlO.O0 14 59 15
DIFFERENTIAL CORRECTIONS

TOE .O28I TRA-I,1909 TC3-_.9_4 BAU .7009

ROE -.O699 RRA .I303 RE3 .76_4 FAU .11051
tO[ 178_3 FRA -.815_ F(3-_._77_ BSP 938_

lm[ ,o751 PRA |.1980 BE3 3.0560 FSP -1347

01STANCE 364.799

LOL 80.78 VL 27.946 GAL -7.04 ATL 89.9E PiCA 173.54 SNA 129.95 ECC .|8044 INC 1.O792 vl 30.253

LOP 754.37 VP 37.?I6 GAP 4._6 ATP 91,07 TAL 215+76 TAP 79.30 RCA J06.49 APO J53.3P v2 34.P92

GP 2J.89 2AL 141.54 2AP 130.88 (TS |7.7_ 2A( 137.1| ET( |5?,?3 _AC 55.11 ETC 184.85 ELP-I}4.85

OLA -13.32 RAL 299,27 RA0 656?.? VEL 11.770 PTH Z.09 VNP 4.081 0PA -.94 RAP 298,48 ECC 1,2825
L-I TIME INJ LAT JNJ LONG |NJ RT ASC |NJ A_NTH INJ TIN[ PO C$T T|N INJ 2 LAT INJ 2 LONG

1751.45 -6.31 13.97 157.17 IJ7,66 4 6 13 1151,4 -2,55 ?.30

5249.31 26.?4 _36,7_ 16_,40 80._1 13 34 55 4649.3 25,J2 228.44

JSJJ.4_ -7.37 3_5.75 J_6,_9 J19.05 5 16 36 9JJ.5 -3.4a 349,17

4964.S4 27.92 115.5A 162.16 78.87 14 58 6 4364.5 26,10 207.21

1346,T0 -I0.13 34|,58 |_4._Z I_2,82 6 6 Zg 746.7 -5.13 535.25
4702.08 31.06 194.?? 161,32 74.94 16 I? 57 4102,1 28.69 I96.38

N|0-COUR$( EXECUTION ACCURACY ORBIT OETERNINATION ACEURACY

SG? 2979.4 SGR 665.1 SG3 412.9 ST 51A.7 SR 112.B SS 190.8

RRT -.9413 RRF -.9972 RTF .8342 CRT -.5?48 CRS .9761 C$T -,T253

$G8 30_Z,? R23 .334? RI_ -.9395 LSA 55P.9 NSA 153.Z 55A 9.O

SGJ _044.8 SGZ 219.6 THA 169_07 EL| 518.9 EL2 91_6 ALr 112_59

179_



JPL TM 33-99 EARTH--VENUS TRAJECTORIES *VOL 2 1965-661

LAUNCH 04T[ O[C 13 |965 FLIGHT TIME 126.00 &RRI¥AL 0AT[ APR |8 1966

HELXOCENTR|C CONIC DISTARC[ 370.828

RL lIT.Z7 LAL -.00 LOL S0,Tb VL 27.900 GAL -6.84 ATL 91.17 HCA |76.7Z $N4 J29.60 ECC .18028 |NC _,1562 VJ 30.255

RP 109.64 LAP -.07 LO# 257.50 YP ]7,671 GAP 4.$) ATP 88.84 TAL 214.32 TAP _|,24 ICA 106.24 APO 15Z.97 VZ 54.88J

RC ]15.673 GL -?.9Z GP 37,96 7AL 140.18 ZAP |25.99 ITS 31.46 74[ |ZB.ZZ [T[ 143,SS ZAC 33.24 [T( Z06.0S CLP-|SB.Jg

PLAN[T_[NTRZC CONS(

C5 ]6,?ZZ VHL 4.O39 DLA -27.90 RAL 304.00 RA0 6567.7 VEL 11,752 PTH 2.0? VHP 4,BS0 DPA 14.91 RAP Z95.79 ECC 1,275Z

LNCH ATNTH LNCH T;N( L-5 TSN( IN| LAT IN| L(_NG IN| RT ASC ]NJ AZMYH IN| TIN( PO CST T;N _NJ Z LAT |NJ Z LONG

90.00 ? 28 9 9B9.60 17.17 330.34 168.29 i12.87 ? 44 38 589.6 ZO.IZ 522.91

90.00 8 S) 44 711.42 21.56 312.47 170.71 106.18 9 5 36 111.4 25.55 504.36

|O0.O0 8 O 48 8#4.03 13.44 32D.81 166.50 116.95 B 15 37 284,0 |6.95 3|5.77

JO0.O0 11 3 46 5580.26 27.54 260.64 171.82 102.11 12 36 47 4980.3 Z8.93 ZSZ,IJ

JIO.OO 8 3 49 868.28 7.99 316,40 163.28 123.35 8 Z0 17 268.3 !Z.33 309,98

JJO.O0 13 15 15 5|68.78 33.76 230,33 172.96 95.69 JA 41 24 4368.B 54.18 223.33

O]FF[RCNTSAL CCIBR[CTSON$ MSO-C(_URSI[ [X[CUTSON ACCURACY (_qSJT D[T[RMINATION ACCURACY

TOE -.5530 TRA -.9622 TC3-3.|45D BAU .7493 SeT _89.2 _j'_/l- _.0 8G3 _2.3 ST 903.2 SR 166.7 SS 299.4

RO[ o1131RRA .0916 RC3 1.1590 FAU .O?9_vO RRT -_9267 RRF -.9993 RT¥ .9349 CRT -.9620 CRS ,9993 CST -.9576

K0£ -.4896 F_A -.3_3 FC3-4.1364 BSP 9839 SGB 3238.3 RZ3 .3236 213 -.9458 LSA 961,T NSA 9J.5 5SA 4.8

80£ .5645 BRA .9665 8C3 3.3558 FSP -98Z SGJ 3219.3 SGZ 350.6 THA 163.55 ELl 917.4 [LZ 44.8 ALF 169.91

LAUNCH OAT[ DEC 13 1963
FLSGMT T]l,q[ 128.00 ARRIVAL 04T[ APR ZO 1966

OXSTANC[ 376.666

LOL 80.78 VL 27,832 GAL -6.60 AZL J36.96 HCA 179.72 SNA 1Z9.Z7 ECC .17980 ]N(68.8232 VJ 30.253

LOP 260,67 VP 37.627 GAP 4,84 AZP 23,04 TAL Z|3.13 TAP 32.85 RCA 106.03 APO 152.51 V2 34,870

GP 57.64 7AL 95.39 ZAP 94.51 ITS 17Z.04 ZA[ 61.94 [T[ 251.80 7AC 76.44 ETC 3.81CLP 97.69

OLA -53.35 RAL I_,72 RAD 6573.0 V[L 33.964 PTH 3.3| VHP 41.805 OPA 53,45 RAP ZJ5.38 £(CIT.9886

;NJ L(_NG INJ RT A$C INJ A?NTH JNJ T514_ _ CST TSN ;NJ 2 LAT]NJ Z LONG

66.3| 284.02 143.35 9 3 77 1752.! 5.99 61.9_

_J00.16 284.04 143.35 11 26 45 172.5 8.OJ 295,79

66.3| 284.02 143.35 9 3 27 1752.1 5.99 61.94

300.16 284.04 143.35 I? 26 45 172.3 6,DI 799.79

66.31 284.02 143.33 9 3 27 1752.1 5,99 81.94

300,|6 284.04 143.35 17 26 45 172.5 6.0| 295,79

NZO-COURSE [X[CUT5ON ACCURACY ORBST OCTERNXNATZON ACCURACY

SGT 990.3 SGR 3879.? $G3 66.l ST 58J,T JR IZIO.6 $S 844.5

RRT -.8464 RRr .9996 RTF -.8320 CRT -.7683 CRS -.9988 CST .7336

SGB 4004.J RZ3 -.055J R13 .9995 LSA 1544,O NSA 364.9 SSA .6

SG| 3970.8 $G2 515.2 THA 102.40 ELI 129T.3 EL2 547.4 ALF J11.91

H[LZOCENTRJC CON|C

RL J47.27 LAL -.Oa

RP 108.68 LAP -.25

RC 1J8.029 GL -52.4|

PLAN(?O_ENTRSC CONIC

C$1032.272 VHL 32.129

LNCH AFNTH LNCH TXI,_ L-I T|I_ 5NJ LAT

42.69 8 24 15 233t.10 -.42

137.31 17 13 53 7?2.54 -.40

AZ.69 8 ZA 13 2352.10 -.42

J37.3| |? 53 53 7?2.54 -,40

42.69 8 24 J5 2352.10 -.4Z

|37.3| 17 13 53 772.34 -.40

0IFFEm£NTZAL CORR[CTIONS

TO[ 3.1627 TRA-I.3?J5 TC3 -,I035 _AU 4.5025

2D£-3.9990RRA10.89_0 R(3 ._94 FAU-.O?033

rO2 -,7139 FRA Z.|816 FC3 .0390 BSP 68949

BD[ 5.0992 BRAll.O04? BC3 .32_3 FSP J092

LAUNCH OAT[ 0EC 13 1955 FLSGHT TSM[ 130.00 ARRIVAL OAT[ 4PR _Z |91_

HELZOC[NTRIC CONJC 05$TANC[ 382.8_5

RL 147,27 L4L ".DO LOt. 80.?6 VL 27,804 ¢AL -6.43 A_L 61.79 HCA I83.09 SNA 1_8.95 ECC .18023 INC 8.Z119 VJ 30._55

RP J08.71 LAP -.44 LOP 263.84 VP 37.592 _AP 5.15 AFP 98,Z0 TAL 211.96 TAP 55.05 RCA |05.?0 APO ISZ.I? VZ 34,$60

RC 120,382 GL 43.73 _P -38.10 7AL 120.66 ZAP 128.77 [TS 317.60 7AE 121.82 [T[ Z11.22 ZAC $2.JZ [TC JZ6.85 CLP-JAZ.?5

PLAN[TCq_NTR]C CON|C

C3 32.$00 VHL 5.?lO OLA 23.$0 RAL 297.30 RAO 6368.3 VEL 12.409 PTH 2.24 VNP 5.113 OP_ -59.28 RAP 316.47 ECC 1.5565

LNCH ATNTN LNCH TZN£ L-5 TSN[ [NJ LAT 5NJ LONG INJ RT A$C |NJ A_NTH INJ T;NE PO CST TZN JNJ 2 LAT]NJ Z LONG

90.00 22 5 11 3180,13 -26.35 109.35 176.31 79.24 ZZ 58 11 2580.1 -Z?.57 100.89

90.00 IT 19 J7 4133.32 -2.11 168.26 161.54 61.76 18 28 10 3553.3 -5.8? 161.$0

I00,00 23 45 18 2857.29 -28.54 8_.03 576,74 80.71 24 52 56 2257.3 -79.53 TT.3?

100.00 18 21 30 3931.39 -.|7 152.34 166,46 60.11 19 27 22 3351.4 -4.15 145.81

110.00 1 35 5 2526.15 -33.73 6|.68 177.35 84.74 Z 17 11 19Z8.1 -$4.18 52.47

110.00 18 52 29 3835.30 4.29 142.28 163.67 56,06 19 56 24 3255.3 -.19 156,07

LAUNCH OAT[ OEC 13 196_

D_FFERENT]AL COPR[CT5ON$ N]D-COURS[ [XECUT5ON ACCURACY OR_JT 0[ T[RN;NAT_ON ACCURACY

T_[ 2,0280 TRA-1,9|22 TC3-|.64_5 BAU .7327 _T 3474,2 $_1_ 547.9 $_3 270.7 ST 2130.8 $R 396,9 SS 947.7

RO[ .3955 RRA -.0323 RC3 -,3Z96 FAU ,06831 RRT .835J RRF .9653 RTF .9494 CRT .963| CR5 -.9934 CST -.9876

rOE 2.1J56 FRA -.9230 FC3-1,8141 8SP 10819 SG8 3517.1 RZ3 ._027 RI3 .9529 LSA 7359.5 N$A 181.3 $SA .?

80C 2.0682 8RA |,91_5 BC3 1.68|1 FSP -917 $G1 3fO4,4 S_Z 298.8 THA 7.56 ILl 2J64.T [L2 lOS.Z ALF IO,ZO

FLISHT TIM[ J3Z.O0

H[LJO_[NTRIC CONIC OSSTAN_[ _8.84Z

eL |4?.ZT LAL -.00 LO(. _.78 VL Z7.736 GAL -6,_ AZL 84,24 HCA |86.26 SNA 128._ ECC .|6027 INC 5.7599 Vl 50,253

RP |08.74 LAP -.63 LOP Z67.01 VP 37.537 GAP 5.40 AZP 95.?3 TAL 210.6i TAp _6.87 RCA 105.41 APO 151.78 VZ 54.85J

RC 122.731 GL 34.90 GP -ZO.4J 7AL 123.56 _AP |M.93 ITS 332.2J ZA[ 130.67 ET[ ZO0.41 7AC 50.99 ETC 157,T8 CLP-145.55

PLAN(T_ENTR;C CONIC

C$ 23.428 VHL 4.840 OLA 15.05 RAL 299.64 RAO 63(_.0 VEL |Z.034 PTH 2.13 VHP 4.4_7 0PA -4l.Td RAP _|J.62 [CC |.3856

LNCH A?NTH LNCH TSM[ L-J TSM_ _NJ LAT 5NJ LONG JNJ RT AS( _NJ ATMTH 5NJ TJN[ PO CST TSN 5NJ Z LA T _NJ Z LONG

90.00 23 5i lJ 2740.02 -27.91 77.46 J69.16 94.98 24 36 51 2540.0 °76.93 68.93

90.00 15 51 57 4409.J0 6.74 183.70 16_.23 62.43 17 5 26 3809.1 7.99 IT7.02

100.00 1 24 37 2431.37 -29,28 56.0? |69,00 96.3_ Z 5 29 1851.A -78.10 47.4T

100,00 17 5 8 4J?2.98 7.95 163.69 |61.58 61.09 18 14 41 35?3.0 A.D3 159.09

JJO.O0 2 51 5 2J80.85 -32.87 34.93 168.40 99.95 3 27 26 J580.9 -31,1_ 76,13

110.00 J? 5_ 10 4016.26 11.07 131.92 139.70 57,49 19 Z 6 34|6.3 $,70 145,35

O|FFER[NTSAL COPRECTrONS NXO-_S£ IX[CUT,ON ACCURACY OPBST D[T[RNSNA T5ON ACCURACY

TO[ 1,3970 TRA-l.6805 TC3-_.4520 BAU .??|O SGT _55|.3 SGR 292.4 $G3 347.6 ST 1766.8 SR 200.9 SS 857._

RbE .1696 RRA .0|lJ RC3 -.2J92 FAU .08894 RRT .7777 RRT .9407 RTF .938T CRT .9295 CRS -.9868 CST -.9769

rO[ 1.8777 FRA -.9639 FC3-3.2867 818 11059 SGB 3563.4 R_3 .3320 213 ,9398 L$A J9T0.3 NSA 179.4 514 2.1

8OE 1.4072 BRA 1.6806 8C3 Z.41J7 FSP -II34 SG| 3538.6 $52 J83.4 THA 3,67 [LI /7?5.7 ELZ 75.? ALF 6.04

ARRIVAL 0AT[ APR Z4 |966

J?�A



JPL TM 33-99 EARTH--VENUS TRAJECTORIES _ VOL 2 1965-66b

CA_NC_ SaTE CEC 13 1965 FLIGHT TIME 134._0 a_RIVIL :_TE aPR Z6 ]9_E

MEC;,_CENTRI( CONIC CISTANEE 394,807

_L |aT.p7 LaL -.00 LOL 80.78 VL ?7.706 GAL -5.97 ATL 89.05 HCA 189.43 5Ma

RP 108.76 LAP -,HI LOP 270,17 VP 37.492 GAP 5.64 AZP 94.89 TAL 209.24 rip

RC |25.075 GL 31.46 GP -13.54 7AL 126.30 TAP 242,97 ET5 3)9.06 7AE 132.52 ETE

PLANETOCENT_IC CONIC

C3 ?0,780 VHL 4.558 CLA 11.96 RAL 301.51 RAC 656?.8 VEL 11.923 PTM 2.12 VHP

LNCH 47MTH LNCH TIME L-I TIME INJ LAT

9U.00 0 29 39 Z604.01 -76.7Z

90.00 15 32 Z? 4487,06 9.17

100.00 I 57 5 232_,03 -27.94

100.00 16 47 _T 4244.2T 10,27

110.00 3 19 5 2065,43 -31.19

II0.00 17 42 6 4073,63 13.15

CIFFERENTIAL CC_R[CTIONS

T_E 1,2174 TRA-I.5924 TC3-2.8743 BAU .7990

RCE .JOT6 RRA .P)O1 RC3 -.JOI_ FAU .09062

FCE 1.6556 FRA -.7332 FC3-3.7752 BSP 11417

BCE 1.2222 BRA 1.5927 BC3 2,8761 FSP -1192

12836 ECC .IH040 INC 4.9529 VI 30.2_3

38.6? RC4 I05.1? 4PO 131.19 V? 34._42

194.29 lAG 4_,05 ETC IA3.B( CLP-145.19

4.423 CPA -34.71 RAP }11.34 ECC I.]420

INJ LONG INJ RT ASC _NJ AZMTH INJ TIME PO {SI TIM INJ 2 LAT INJ 2 L,_NC

67.69 167.48 99.74 | 13 3 ZO04.0 -?_.I0 59.]9

188,14 162,09 63.09 16 47 9 3887.I 5,48 I_1.39

46,70 167.22 101,07 2 35 a7 1722.0 -26.13 38.36

169.70 161.50 61.77 17 58 _l 36A4,3 6,42 163._3

26.36 166.37 104.76 3 53 31 I465.4 -28.8_ 17,_4

155.06 159.80 58.16 18 50 0 3AT3,6 8.85 148._0

MIO-COURSE EXECUTION ACCURACY ,3R_IT 2ETERMINATION 4CCURAC Y

5GT 3659.8 5GR 169.0 563 356.9 ST 165_.5 Sm 135.B 55 803.5

RRT .603_ RRF .8130 RTF .9347 CRT ._g27 CRS -.9754 CSr -.9698

5GB 3663.7 R23 .3|O9 R13 .9350 LS4 1831.4 M54 18_.3 55_ 3.5

S61 3661.? 502 134.7 THA 1.60 ELI 1655.0 EL? 61.0 ALF 4.21

LAUNCH LATE OEC 13 1965 FLIGHT TIME 136.00 ARRIVAL GATE APR ?_ 1966

MEL_OCENTRIC CONIC G[5TANCE 400.75T

RL 147.27 LAL -.00 LOL 80.78 VL 27.657 GAL -5.73 AZL _.45 HC_ 192.60 5M_

_P 108.79 LAP -.99 LOP 273,34 VP 37,44_ GAP 5.88 AZP 94.44 TAL 207,_3 TAp

_C 127.413 GL 29.74 GP -9.99 ZAL 125.86 ZAP 145.55 ET5 342._9 ZAE 13_._5 ETE

PLANETOCENTRIC CONIC

C3 19,370 VHL 4.401 CLA lO.6l RAL 303.24 RAG 6567.8 VEL 11,864 PTH 2,10 VHP

LNCH _TMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ ATMTH INJ TIME

90.00 O 47 43 2542.33 -?5.94 63.3A 167.40 101.78 I 30 6

90.00 13 2_ 3 4515.29 10.03 I89.76 162.75 63.38 16 43 20

100.00 ? 14 21 226_,93 -27.10 42.51 167.12 103,I? 2 52 4

100.00 16 44 8 4269,92 11.09 IY|.16 162.90 62.06 17 55 18

JJO.OO 3 34 36 _0JJo_3 -30.J9 22,50 I66.I7 106.65 4 _

110.OO 17 40 23 4093.79 13.87 |56.17 160.57 58.44 18 4_ 37

0IFFERENTIAL CORRECTIONS MIC-COURSE EXECUTION ACCURACY

TOE 1.1449 TRA-I,5370 TC3-3.1898 OA_ ,8_6l 5GT 3774.B 5GR J_4,7 5G3 331.8

gCE ,0872 RRA .036_ RC3 -,0_J6 RAU .08942 RRT 3656 RRF .4916 RTF .9321

FOE 1.5038 FRA -.6096 FC3-3,9516 BSP 11828 SG6 3776.8 R23 .2529 RI3 .9321

80E 1.1482 ggA 1.53N BC3 3,189_ FSP -1177 5GI 3774.9 502 1_0,? THA ,50

127.92 ECC .18061 INC 4.5499 vJ 3_.253

40.43 RCA 104.81 APO 151.02 v2 34.834

190.75 7AC 47.42 ETC 147,72 CLP-I46.86

4.475 CPA -30.92 RAp 312.05 ECC 1.318_

PO CST TIN INJ 2 L4T INJ 2 L_DNC

1942.3 -24.05 55.18

3915.3 6.38 1d2.98

1662.9 -2f.02 34.32

3669.9 7,27 164._6

1411.8 -27.59 IA.27

3A93.8 9.59 I49.68

_IT CETERMINATION 4CCUR_C v

ST 1612.9 SR 214.5 55 763,_

CRT .8695 CR5 -.9681 CST -.9650

L5_ 1778,3 MS4 189.2 554 5.0

ELI 1616.0 EL_ 56.5 ALF 3.54

MEL{':'([N_IC CONIC CISTANCE 406.693

RL 147.27 LAL -.00 LOL 80.78 VL 27.607 GAL -5.48 4ZL 85.69 HC4 195.77 SM4 12Y.3_ ECC .1_9C' INC 4.3569 vl 30.2_3

RP lLl8.81 LAP -I.17 LOP 276.51 VP 37.404 GaP 6.11 47P 94.15 TAL 206.40 TiP 42.17 RC4 104.50 APC, 150.66 v2 )4.826

RC 12_,747 CL _,76 GP -7.8§ 74L I24.90 TAP |47.61 ETS }45.3l 7XE 1_2.T3 ETE 188,4_ 74C AT,T4 ETC 1_.45 CLP-148.47

PLANETQCENTRIC CONIC

C3 18.404 V_L 4.290 CL4

_NCH ATHTH LNCH T/ME C-1 TIME INJ LAT INJ LONG INJ RT ASC JNJ A/MTH JNJ TIME

90._0 0 59 10 2511.50 -25.49 61.20 167.99 102.77 ] 4I I

90.00 15 ]O 15 A322,03 10.24 190,15 163.71 63.45 16 _5 3T

I00,00 2 2_ 28 2_3},14 -26.6_ 40.42 167.69 J04,|_ 3 _ 4|

100.00 16 46 37 4275,62 11.27 171.49 163.17 62.13 17 57 53

1_O,00 3 45 0 1984,29 -_9.63 20.55 166.71 107.8_ 4 18 4

210.OO 17 43 35 4097.?4 I3.99 156.36 161.58 58.49 I8 51 32

CIrFERENTIAL CORRECTIC_5 MI_-COURSE EXECUTION ACCuRaCY

TCE 1.118_ TRA-I.4879 TC3-3.4_72 BAU .8307 SGr 3886.1 _G_ :]:_4.1 5G3 34_.4

RCE .0816 RRA .O366 RC3 .0381 FAU .08501 RRT -.0711RRF .1178 RTF .9298

FCE 1,3970 FR4 -,A953 FC3-3.9989 8SP 12195 sG8 3888,1 R23 -.1844 RI3 -.9298

GCE I.I212 BRA 1,4883 8C3 3.4574 RSP -1145 SOl 3886.1 SG2 123.8 THA 179.87

10.04 RAL 304.94 RAG 6567.7 VEL 11.823 PTH 2.09 v_# 4.537 CPA -28.47 RAP 313.18 £CC 1.3029

PC' CST tim INJ 2 LAT INJ 2 L':'NC

1911.5 -23.48 5_,10

3922.0 6.59 183,37

I633.1 -2A.4_ 32.32

3675.6 7.4E IF4.7_

|384.3 -26.90 |_.42

3497,2 9,72 I49.87

L_IT CETERMINATION ACCURACY

ST 1613,9 SR 110,0 SS 739.9

CRT ,8655 CRS -,9685 CST -.96I_

kS4 )768,5 M54 192.? 554 6.3

ELl 161_.8 EL2 55.0 aLF 3,_8

LAUNCH GATE CEC 13 1965 FLIGHT TIME 140,00 ARRIVAL GATE HAY 2 1966

HELIOCENTRIC CONIC

RL 147.77 LAL -.O0

RP ]0_._4 L_P -I.34

RC 13_,074 GL 28,16

PL4NETOCENTRIC CONIC

C3 17.633 V_L 4.202

LNCH AZMTH LNCH TIME

90,00 ! 7 16

90.00 I5 35 57

lO0,00 ? 33 30

lO0.O0 16 52 23

110.OO } 5_ 50

lIO.O0 17 49 34

OIFFERENTIAL CORRECTIONS

TOE I.I136 TRA-I.4401 TC3-3,7037 BAU .874_

RCE .0823 RRA ,0340 RC3 .0846 FAU .08131

FOE 1.3169 FRA -.3909 FC3-3.9874 BSP 12583

BOE 1.1167 BRA 1.4405 8C3 3.7066 FSP -If09

CISTANCE 412.6_6

LOL 80.78 VL 27.557 GAL -5.23 AZL 85.86 HCA J98.94 5MA 127.24 ECC .1812H INC 4.1438 vl 30.253

LOP 279.67 VP 37.360 GAP 6.34 ATP 93.9_ TAL _04.93 TAP 43._7 RCA I04,J7 APO 150.30 vZ 3A.819

GP -6.4? ZAL 123.62 TAP 149.40 ETS 346.98 ?AE 13_.47 ETE 186.93 ?AC 48.55 ETC 152.52 CLP-I_0,01

CL A 916_ RAL 308,6_ R_C 6_67,7 VEL ll.7_l PTH Z.O_ VHP 4.6_ CPA -_6.69 RAP 314,56 ECC I,Zg_

L-I TIME INJ LAT INJ LONG INJ RT AsC INJ ATMTH INJ TIME PO CST TIM INJ _ LAT INJ 2 LC, NC

?496.9? -?5.27 60.19 168._ |03.23 I 48 53 1896.9 -23.20 _2.13

4517.17 10.09 189,87 |64._4 63.40 16 51 I4 3912.2 6.44 I_3.09

22J8.83 -26.38 39,43 168.65 |04.59 3 J0 _8 |618,8 -24.12 31,36

4?70.30 IJ.11 171.20 16A.31 62]_? 18 3 35 3670,5 7.29 16A,A9

1970.56 -29,34 19.58 J67,66 ]08.38 4 25 40 1320,6 -26.55 11.51

409J.$3 J3.79 156.03 162.74 58.41 18 57 45 3491,5 9,51 149,56

MI_-COURSE EXECUTION ACCURACY L'W_SI? CE TERMIN4 ?ION 4CCUR_C v

5GT 3997.0 5GR 141.0 5G3 331,8 ST 1634,8 SR I13.2 58 725.5

RRT -.?564 RRF -.1144 RTF .9278 CRT .8749 CR5 -.gtA2 CST -.9_98

5GB 3999.5 R?3 -.J281 Rl3 -.9277 LSA |781.6 MS4 193.? SS4 7.7

S01 3997,_ 5G2 136,2 THA 179.48 ELI I_32.8 EL2 54.7 ALr 3,47

1795



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 2, 1965-66

L4UNCH 04T[ 0[C 13 1965 FL|GNT TINE 142.00 ARR|¥Ak DATE N4Y 4 1966

H[LIOC[NTR|C CONIC

RL lA?.2? LAL -.00

RP 10B,86 LAP °1.5!

RC |54._95 GL 27.79

PLAN£TOC£NTRIC CONIC

C3 ;?.031 VNL 4.127

LNCH AZNTH LN(N TIN[

90.00 J 13 28

90.00 15 43 57

i00.00 2 39 45

ZOO.D0 17 0 21

110.00 3 59 14

110.OO I? 5? ZZ

0irF[RENTIAL CORRECTI(_I$

TO( 1,0988 TRA-I.4150 TC3-4.0027 BAU .9|18

ROE .0857 RRA .DIS8 RC3 .1209 FAU .0798Z

FOE J.2095 FRA -.3424 FC3°4,0575 BSP |3577

BO[ l.lOOZ BRA 1.4|53 BC3 4.OO46 FSP -1170

DISTANCE 418.521

LOL 80,?b VL 27.50$ GAL ;l.g6 AZL 85.97 HCA Z02.11 SNA 126.90 [CC .IB175 INC 4.D258 Vl 30.Z_3

LOP 282.83 VP 37.317 GAP $.5? AlP 93.73 TAL 203.45 TAp 45.56 RCA |03.84 APO 149.97 vZ 34.812

GP -5.41 7AL 122.I4 TAP 151,02 [T8 346.19 IA[ 132.15 [T[ I55,80 ZAC 49.56 [TC 154.19 CLP-|Sl.49

0LA lO.O0 RAL 308.46 RA0 6567.7 V[L 11.765 PTN 2.08 VHP 4.750 0PA -Z5.29 RAP 316.09 [CC 1.2803

L-_ TIME |NJ LAT INJ L_iG INJ RT A�C INJ ATNTH INJ TIME PO C$T TIN INJ E LA T JNJ Z LONG

2492.29 -25.|9 59.87 170.17 |03.37 t 55 0 189Z.3 *23.11 51.82

4509.ZD 9.72 IS�,IS 166.11 63.27 I6 59 2 3905.Z 6.06 182.4!

2213.99 -26,30 39.09 169.86 104,75 3 16 39 1614.0 -84.01 31.04

4258.?3 10.73 I70.32 165.58 61.93 18 Ii 20 3658.7 ,6.90 163.81

1965.28 -29,23 t9.22 168,87 108.57 4 31 59 1365,3 -26.41 11.16

4080.20 13.38 155,42 164.02 58.25 19 5 ZZ 3480.2 9,09 148.95

NX0-COURS[ EXECUTION ACCURACY ORB|T _ETERNINATION ACCURACv

SGT 4148.9 SGR |$0.6 SG3 326.4 ST 1939.1 SR 119.7 SS 692.9

RRT -.3445 RRF -.2539 RTF .9306 CRT ,8852 CRS -.9798 CST -.9988

$68 4152.0 R23 -.0716 R13 °.9306 LSA 1773.5 NSA 189.0 SSA 9.3

56| 4149,3 $62 150.? THA 179.24 ELI 1647.6 ELl 55.6 ALr 3.?0

LAUNCH DATE 0[C J3 1965 FL|GHT TIl,_ 144.00 ARRIVAL 0A T[ NAY 6 1966

HELIOCENTRIC CONIC 0|STANCE 424.4_0

RL 147.27 LAL -.OO LOt, 80.78 VL 27.436 .GAL -4.$9 AZL 86.06 HCA Z05.27 SNA 126.57 [CC .18232 INC 3.9363 VJ 30.753

RP 108.87 LAP -1.68 LOP 286,00 VP 37.274 GAP 6.79 AlP 93.56 TAL Z01.93 TAP 47.20 RCA 103.49 APO |49.64 VZ 34.806

RC 136.709 GL Z?.55 G# -4.66 ZAL 120.48 lAP 152,52 ITS 349.12 7A[ 131.94 [TE 184,94 1AC 50,98 [TC J55.59 CLP-lSZ.S8

PLAN[TO_ENTRIC CONIC

C3 ]6.492 VHL 4.06| OLA IO.30 RAL 310.31RAO 6567.7 VEL 11.742 PTH Z.O7 VHP 4.853 OPA -Z4.]0 RAP 317.74 ECC 1.2714

LNCH AINTH LNCM TIME L-X 7|N_ INJ LAT JNJ LONG INJ RT ASC INJ AZNTH INJ TEN[ PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 1 18 27 2494.69 -25.23 60.03 |?l._ 103.30 2 O 2 1894.? -23.1_ 51,g_

90.00 19 93 44 4iS_.D_J , 91_O l#a.19 |£?'5| 63.10 17 8 34 388_.0 5.52 J8J.45

lOO.OO 2 44 34 Z215.86 -X6.33 39.22 |71.29 104.69 3 El 50 1615.9 -24.05 31.16

lOO.OO 17 lO O 4242,09 IO.ZO 169.58 166.98 61.75 18 70 42 3642.1 6.34 ]62.94

110.00 4 4 46 |965.98 -29.Z4 19.26 170.31 106.55 4 37 3J 1366.0 -Z6.43 IJ.Zl

JJO.OO |8 6 _ 4064.74 J_.B3 154.37 165.43 58.04 19 14 Z3 3464.7 8.51 148.13

DIFFERENTIAL CORRECT|ONS MID-COURSE EXECUTION ACCURACY ORBIT DE TERMZNATION ACCURACY

TOE 1.1556 TRA°I.3_O 7C3o4.1408 8AU .9136 $GT 4189.5 $GR 163.5 SG3 308.1 ST 1729,3 52 129.8 $S ?73.8

ROE .0917 RRA .0237 RC3 .J346 rAU .07299 RRT -,3591RRI r °.2711RTF .9219 CRT .9120 CR$ -.9888 CST -.9586

FOE 1.Z_04 FRA -.1847 ¥C3-3.8314 gSP 13016 SGB 4193,5 RZ3 -,0649 R13 -.9219 LSA 1868.8 NSA 196.8 SSA JO.O

SO[ 1.1592 BRA J.3_OZ BC3 4.I437 FSP -998 $GJ 4190,0 962 171 .3 THA 179.10 ELI 1733.4 EL2 53.1 4Lr 3.92

LAUNCN OAT[ 0[C 13 19_5 FLIGNT TIN( 14_.00 4eeivA_ 0ATE NAY 8 1_66

HELIOCENTRIC CONIC

RL 147,27 LAL -.O0

RP 108.99 LAP -1.94

RC 139.015 GL Z?.40

PL4N_TOC(NTRIC CONIC

C3 16.023 VHL 4.003

LNCH AINTH LNCN TIME L-I TIN[ ZNJ LAT

90.00 J Z_ 40 2502.19 -25.35

90.O0 16 A 57 4467.3? _.56

100.00 Z 49 22 2222._7 -26.44

JOO.OO l? ZO 58 4222.22 9.36

ItO.OO 4 9 45 1971.00 -29.35

110.00 19 17 2 404_.56 I2.17

DIffERENTIAL CORRECTIONS

TOE J.1820 TRAoi.2587 TC3°4.3649 8AU .9339

ROE .D979 RRA .01M RC3 .1616 FAU .06963

FOE 1.1744 FRA -.|044 FC3°3.7622 BIP 13366

eO[ 1.1860 BRA 1.2588 Be3 4.368? FSP -970

01STANCE 43D.302

LOL 80.76 VL 27.405 GAL -4.A0 AlL _6.19 NCA 20_._4 SXA 126.Z3 [CO .19299 [NC 3.9659 vl 30.253

LOP 299.16 VP _?'252 GAP ?.01 AlP 93.40 TAL 200.40 TAP 46.93 RC_ 103.13 AeO 149.5_ ¥2 _4.80 l

GP -4.06 lAL 1|6.67 lAP 153.93 [TS 349.64 ZAE 151,54 [T[ 184._? FAC 52.45 [TC 156,/8 CLP-154,ZZ

0LA 10.73 RAL 312.24 RA0 656?.6 VEL|I.7Z2 PTN 2,0? VNP 4.960 DPA -25.05 RAP 319.49 [CC 1.7637

INJ LONG |NJ RT ASC |NJ AINTH [NJ TIME PO C$T TIN INJ Z LAT INJ Z LONG

60.55 J?3.ZO iO3.O_ 2 4 22 1902.2 -23.30 _2.48

|67.01 169.04 62.90 17 19 _4 3867.4 4.86 180.28

39.69 112.90 104.47 3 26 Z4 1622.6 -Z4.ZO 3i.61

161_.45 166.51 61.54 18 31 18 36Z2._ 3,68 J6J,8J

I9.62 |71.93 106.3_ 4 42 3_ 13?1.0 -Z$.56 IJ.34

155.57 |66.96 57.61 19 24 28 3446.6 7.83 141,16

N|D-C_JRS[ [XECUTIOI ACCURACY ORBIT 0[ T[RN|NA TION ACCURACY

SGT 4_93.7 SGR ZO3.5 SG3 296.3 ST I782.1 SR 140.3 SS TZJ.6

RRT -.3623 RRF -.2943 RTF .9_06 CRT .9296 CRS -.9933 CST -.959l

SG8 4Z96.6 RE3 -.0429 R|3 o.�ZOG LSA 1917.9 NSA 195.5 SSA JI.Z

SGI 4294.4 $62 189.6 TNA 179.01 [LI 1786.9 EL2 51.6 ALr 4.J9

LAUNCH DATE DEC 13 1965 FLIGHT Tile 148,00 ARRIVAL 0ATE NAY J0 J966

HELIOCENTRIC CORIC

RL |4Y.Z? LAL -.O0

RP 108.90 LAP -J.99

RC 141.312 _L 27._0

PLAN(TO_[NTRIC CONIC

C3 15.61_ VHL 3.931

LNCH ATMTH LNCH T_N[

9O._O I Z6 Z0

90.00 16 17 20

100.00 2 53 EO

JO0.O0 17 33 I

llO.O0 a 14 25

110.00 18 26 E6

OIFFER[NTIAL CORRECTIONS

TOE 1.2126 TRA-I.JgZl TC3-4,5_65 BAU .9563

ROE ,1045 RRA .OO93 RC$ .2055 FAU .06647

FD[ 1.1328 FRA -.O_O? Fc3-3.M61 8sP 13794

gO[ 1.2I?J BRA 1.1922 S(3 4.591| FSP -949

DISTANCE 436.170

LOt. 60,76 VL 27,355 GAL -A.Jl AZL _6.19 HCA Zli.60 _AA 125.90 [CC .18376 INC 3.8078 Vl 30.293

LOP 292.32 VP 37.191 GAP 7.23 AlP 93.24 TAL |98.84 TAP 50.44 RCA 102.77 APO 149.04 v2 34.197

GP -3.62 _AL 1|6.7_ lAP 155,26 ET$ 3S0.43 7A[ 13|.2E [T[ 1_3.73 Z_C 54.04 [TC 157,93 CLP-153,51

OLA Jl.26 RAL 3|4.25 RAO 6567.6 V[L 1|.7D3 PTH Z,O_ VHP 5.069 0PA -22.09 RAP 321,30 [CC 1,2569

L-i T;I_ |NJ LA7 ZNJ LONG |NJ RT ASC ;NJ ATMTH ]NJ TIH[ PO CST TIN INJ Z LAT INJ Z LONG

25J3.88 -25.53 61.36 |74.98 102.69 Z 8 14 1913.9 °23.52 53.26

444_._9 7.$3 I85,67 170.72 62,70 17 31 24 3843.9 4.11 178.97

2233.27 -26,62 40,43 174.69 104.12 3 )O 34 1933.3 o24.42 3_.32

4J9_.74 6,82 167.19 170,18 61.32 18 43 1 3599.T 4,93 180.36

1979.56 -_9.53 ZO.ZZ |?3.?4 106.05 4 47 _5 |379._ -26.78 IZ.lJ

40Z_o21 Jl,4_ 152,46 |(_I.6Z 57,56 19 35 32 3426.Z T.07 146.08

N|O-CO_RS[ EXECUTION ACCURACY OR91T D[TERMINATION ACCURACv

SGT 4397,Z $GR ZZZ,4 $63 269.0 $7 1839.4 SR 151,? SS TZO.4

RRT -.3334 RRF °.3OJ3 RTF .9J98 CRT .9454 CR$ °.9957 C$T -,9601

SG_ 4402.8 R23 -.0260 R|5 -.9197 LSA 197J,8 N5A Jg3,Z 55A 12.4

5GJ 4397.9 SGZ 706,1 TMA I76,97 ELI 1945.0 ELI 4_,3 ALF 4,46
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES ( VOL 2. 1965o66 )

LAUNCH 0ATE DEC 13 1965 FLZGHT TZM( Ig0.OD ARRIVAL 0ATE NAY 18 1966

H[L|OC[NTRIC CONIC DI$TAMC[ 441.015

RL 147.17 LAL -.O0 LOL BO.?B VL 27.30g GAL -3,#1 AIL #6.24 HCA Z14.76 SMA 115.5B ECC

RP IDI.�Z LAP -Z.14 LOP 195,46 VP 37,150 GAP 7.45 ATP 96.O9 TAL |97.16 TAP 52.03 RCa

RC 143.596 GL 27.22 GP -3.85 ZAL 114.67 ZAF 156.51 ET$ 350.91 7AE 131.08 ETE 183.50 ZaC

PLANETO¢ENTRIC CONIC

C3 15.153 VHL 3.906 OLA 11.87 RaL ]]6.56 eA0 6567.E NEL 11.688 PTM 8.06 VMP 5.181 OPa

LNCH ATNTH LNCM TIIq[ L-I TIME INJ LAT

90.00 I 29 3T 2589.16 -85.75

90.00 II 30 51 4416.14 7.08

100.00 8 57 0 2147.36 -26,S§

100.00 IT 41 i0 4175.16 8,08

JJD.DO 4 IB _ J99J,J3 -19.77

110.OO 18 40 46 4004.I7 10.68

01FFERENTIAL C(_I_IECTIONS

TOE J.ZSIT TRA-|.II58 TC3-4.7937 8AU .9786

ROE .1|14 RRA .0013 RE3 .2856 FAU .06383

FOE J.1OO7 PRA .0418 FC3,3.5888 8$P 14|19

_0_ J.Z56T D_A 1.J158 BE3 a.79_ rSP "98_

• I846_ INC 3.7597 Vl 30.153

108.38 APO 14a.?? V2 34.793

55,75 [TC 156.75 CLP-15$,73

-ZI.J7 RaP 325.17 ECC 1.25J0

INJ LONG INJ IT ASC INJ aZNTH INJ TIME PO CST TIN [NJ 2 LAT |NJ 2 LONG

68.a8 176.93 108.80 2 I1 47 J969.8 -Z3.el 54.Z_

1_4.8J 178.53 61.50 17 44 89 $818.1 3.ZB IT?.SZ

41.4| 17¢.6_ 103.65 3 34 17 1647.4 -24.71 35.ZT

I65,Bl 111.99 61.11 18 55 45 3_75.2 4.lO 159.Z1

tJ.O) J75.7_ JD7.6Z 4 $2 4 1_9J.J -8?+DB 12.BB

151.86 170.41 57.32 19 47 30 3404.8 6.24 114.91

MID-COURSE EXECUTION aCCbAJRatv O_BIT OET(RM|NATION aCCURaCY

SET 44_3.4 IGR 840,4 $63 879.6 ST 1907.0 $R J63,5 $$ ?23.8

RRT -.3360 RRf -.8957 RTF .9|BS CRT .9596 CRS -.9964 CST -.96J5
$68 4499.9 Rt$ -.014| R|3 -.9185 LSA _057.3 NSA 190.6 SEa 1J.5

$G| 4494,8 $¢Z 286.4 THA 178.9? ELI 1915.4 (48 45,B aLF 4,71

LAUNCH DATE DEC 13 1965 YL|GHT T]N[ |58.00 kRRiVaL DATE NAY 14 1966

HELIOCENTRIC CONIC

RL 147,t7 LAL -,(30

RP JOB.P3 LAP "Z.E#

RE 149.B74 GL 87.16

PLAN(:TOCENTRIC CONIC

C3 J4._d_ VHL 3.866
LNCH ATNTH LNCM T_I_

_O.OO I 36 39

90,00 16 45 14

IO0.OO 3 O 17

JO0.OO lB O J7

liD.D0 4 13 I5

liD.DO 18 53 58

DISTANCE 447.1M

LOt. 8Oo7_ VL 17,855 GAL -3.49 ATL J¢,_8 HCA 117.|Z S)i_ 185.25 ECC .I857| ZNC 3,7187 Vl 30,153

LOP _98,64 VP 37.1|1 GAP 7.67 AZP _._4 7AL 1_._7 TAP _3._9 RCA J01.9_ aPO la$.51 V2 34.790

GP -Z.94 ZAL 112.48 7aP 157.73 [T$ 35|.3_ 7AE I30.BO ETE 182._4 7AC 57.50 ETC 159.59 CLP-157.�Z

OLA 11,55 RaL 318,_ MA0 6567,6 VEL 11,676 PTH _.0S VHP 5,895 DPa -ZO,8¢ RaP 585,09
L-| Y|14_ INJ LAT INJ L(_NG |NJ RT A$C INJ aTNTH |NJ TIME PO CST TIN INJ 8 LAT

Z_47,63 -_.01 _.7J 179.06 101.61 7 1_ 6 1947.6 -ZA.15

4390.53 6.15 18_.65 174.50 62.30 17 58 35 3790.5 Z.39

E_4,46 "ZT,JZ 41,61 J7_,78 JO),O? 3 38 JJ Je64,5 "85.05

4|40.93 1,15 ]64.34 173.96 _0._)0 1_ 9 86 _548.9 3.82

Z00S.35 -30,06 ZZ,O4 177.8_ |07,09 4 56 40 1405.3 -27.43

39#0.81 9.76 150.00 128.32 57.DB 20 0 19 33_0.B 5.36

DIFFERENT|AL C_I_ECTION$

TOE J._960 TRA-J.O_J6 TC3-4.pp|| BAU ,_84

RDE .JI|4 RRA -.O07J RE3 .Z4_ FAU .0_0)3

FOE !.0287 FRA .I1Z7 FC3-3,4830 BSP 14447

BO[ 1.$D14 ERa 1.O31t BC3 4.9970 FSP -8_Z

MID-COURSE £X£CUT1ON ACCURACY

S_7 aS##.a sr, e _?.3 S_3 Z70.6

RRT -.3|43 RRF -.8838 RTF .9174

$GB 45_3.6 RZ3 -,0057 RI3 -.9174

$GJ 4587.1 $GZ 144.8 TMA 178.99

ECC 1.2AGO

|NJ 2 LONG
55.54

175.9P

_A+43

157.76

13.83

143.68

ORBIT DETERMINATION ACCURACY

ST |PBO,8 SR 17_.6 $$ 788.7

CRT .9715 CR5 -.9953 CST -.9633

LSa 2_09.5 Msa IB?.A SEa _A.5

ELI i_PS.I EL2 41.5 ALF 4,91

LAUNCH 0ATE 0EC 13 19¢5 FLIGHT TIME |54.00 AIRIVAL OAT[ MAY IG 1956

HELIOCENTRIC CONIC

RL 147.27 LAL -.DO

RP ID6.96 LAP "2.42

RC 148.13_ GL 27,08

PLAN£TO_ENTRIE CONIC

C3 14,6/8 VHL 3,833

LNEH ATMTH LNCH T|ME
90.00 I 35 _S

9O.O0 17 0 57

100.00 3 3 45

IOO.OO lP 15 Zl

liD.DO A 17 35

110.O0 1_ B O

DIFFERENTI4L COI_RE¢TIONS

TOE 1.3474 TRA -,9371 TC3-5.1695 BAU 1,D164

ROE .18_5 MRA -,0157 RE3 .Z573 FAU .0570D
FD[ Z.0507 FRA .18|9 FC3-3.35_3 8SP 147Ol

BOE 1.3533 BRA .9373 BC3 5.1759 F$P -858

DISTANCE 453,697

LOL B0.76 VL 2?.805 G4L -$.17 ATL 86.58 HCa 281.09 SNa 11A.93 [CC .19687 INC 5.6_31 Vl 50.255

LOP 301._0 VP 57.078 GaP 7.89 A_P ¢_.1_ TaL 194.0} TaP 55.|4 RCa 101.5_ aPO 146.26 VZ 31.787

GP "2.$9 7aL IID,IB Z4P 156.8_ [TS 351.66 7aE 130,61 [TE 181.63 7aC 59.53 EYE 160,34 CLP-159.D5

DLA 13._9 HAL 380,86 _AO 6567,6 VEL 11.665 PTH _.05 VMP 5.418 OPA -|9.48 NAP _8T.05 ECC l,ZAlT

L-| T|M[ |_J LAT INJ LONG INJ RT a$¢ [NJ ATMTM |NJ TIME PO C$T T_N INJ Z LaT INJ _ LONG

8569.08 -86.8_ 65.88 Ill.3_ 100,91 8 IB 17 1969.0 -_A.58 56.99

4361.40 5,83 181.01 17t.$4 68.13 lP 13 3B 3161.4 1.46 174.56

18B4.31 -87.48 44,08 1$1.10 108.39 3 41 49 1684.3 -85.A4 35.78

4181.34 6,14 lEE.lO 176.08 60.71 19 24 Z 3521,5 t.89 15_.24

8021,98 -,._0,3_ 13,_2 JBO,_8 101,46 5 I 17 14_7.0 -27,84 1A.96

3_.&4 B.#6 148.6_ 174,4_ 5_,B5 20 15 5? 3_56.4 4.43 148.40

NI0-CO_JR_N[ EX[CUT|ON A(CURA(v ORBIT DETERN|NATION ACCURACv

SET 4_?_.4 $C_ 873,8 $63 861.7 ST 8063.6 SR IB?.B 8S 73_.5
RRT -._890 RI_ -.1657 RTF .9160 CRT .9811 CRS -.99_5 CST -.9653

8_8 4880.4 _3 .000_ RZ_ -.9180 LEa _191.3 MSa Ja3._ sea 15.+

SGI 4673.0 SGE 161.S TMA 179.03 ELI 80?1.B EL] 36.1 ALF 5.10

LAUNCH DATE DEC 13 1965 FLIGHT TII_ 15_.(_ aRRIVAL OATE MAY IB 196G

HELIOCENTRIC CONIC

RL 147.87 LAL -.00

RC 150.390 GL Z6.g_

PLANETOCENTRIC CONIC

C3 |4.4B4 YHL 3.iIO_

LNCH ATMTH LNCM T_N(
_)O.OO I 38 IO

90.00 J7 17 _6
tOO.DO 3 6 59

1130.00 18 31 J8

110.00 4 _1 57

liD.DO 19 E_ 4_

DISTANCE 4_,513

L¢_. 80,?8 VL 82,155 GAL -8,84 AZL 89,3$ HCA 184o85 _I4A 184,68 ECC ,18817 |NC 3.6518 Vl 30,253

LOP _04,97 VP 37,034 GAP 8,J| ATP 9_+_ TAL J_,4Z TAP _6.67 RCA JOI .J 7 APO JAB.D6 V8 34.78_
GP -8,47 ZAL 107,77 ZAP I_0,00 ITS 351,_4 7A[ I_0,44 _TE 188.38 7aC 61,83 ETC 161,03 CLP-IEO.J5

0LA 14.O? RAL 3_3.87 MAD 6567._ V(L |J.(St PTH 8.05 VHP 5.531 DPA -18.56 RaP 329.D5 [CC I.Z)P4

L-| Till( INJ LAT _NJ LONG _NJ RT A$¢ |NJ aTMTH |NJ T|M[ PO CST TIM |NJ 2 LAT INJ 8 LONG

Z@83.J3 -_d.58 6_._ 1&3.$3 lO0.10 _ 21 13 1_93,J -14.93 58.65

4331,06 4,16 J79,30 |78,94 6J,98 18 Z_ 37 3?3J.I ,AS I?Z,GG
_05.73 -_?.74 4_,$0 |83._ |01,6| 3 45 85 I?D6.7 -15.86 37,31

408_.7D S.88 16|.ZZ I78.3B 60.53 I_ 39 51 3A98.7 1.31 15A._7

Z040.83 -_0.75 84.57 |81.7_ 105,73 _ 5 58 1440,8 -18.88 16.ZA

$g3|.38 7,_8 147,3_ |7_,?_ f_,_4 ZO 18 11 3331,4 3,48 IAI,0B

_SIT 0(TERMINATION aCCURaCY

ST 1147.9 SR ZOD.O $$ 742,5

CRT .9883 CRS -.9885 C$T -._674

LSa 28?4,3 NSa 179.3 $SA IG.5

ELI Z157.0 EL2 30.A aLF 5.16

0ZFr[RENTIAL CORRECTIONS

TO_ _o4007 TR_ -.837D TC_-@o3._8 BAU J,0358

ROE .13_8 RRA -.0_44 RC3 ._8 FAU .0_4J7

FOE I.O_?_ FRA .1441FC3-_.8380 BSP 150|4
806 J.4089 BRA .8374 B¢3 5.3483 FSP -835

MIO-CQJRS[ EX[CUTZON ACCURaC_

8_T 47_._ SGR _1_,3 8_ Z_3o6

RRT -._83|RIEf" -o8479 RTF .9J55

SGB 4?_B.Z _3 .00_1 R13 -.9155

SGI 476(],1 $_2 _78,J THA 179.08
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 2, 1965-663

LAUNCH DaTE DEC J3 1965

N{L|OC{NTRIC CON|C

RL I47.27 LAL -,00 LOL

RP IDS.94 LAP °Z,67

RC 152.629 GL 26.69

PLAN{TOC{NTRIC CONIC

C3 14.334 VHL 3.?36

LNCH ATMTN LNCH TIME

90.00 J 40 47

90.00 17 34 50

IO0.O0 3 |0 11

100,00 |8 48 8

1|0.00 4 36 24

llO.O0 19 30 24

FLIGHT TIM( Ill.00 ARRIVAL OAT{ NAY 2D 1966

D]Tr_N_'[ 4]],$16
_0,76 VL 27.J06 GAL 'Z.4_ AZL 86.38 I,_A ZZ?,41 SMA J_4,50 ECC .|8962 ZNC 3.6234 V| SO.Z53

LOP 3De.13 VP 38,9¢? GAP 6,33 AZP 92.45 TAL 1_0.77 TAP 58.i9 RCA |00.73 APO IAT.#? VZ 34.793

GP °2.29 7AL 105.26 FAP |6|.07 ETS 35t. JS FAr 130.3| IT{ 102.16 FAC 63.18 [TC 161.66 CLP-161.ZD

DLA 14_90 RAL 325.18 RAO 835?.6 VEL J|'lSO PTM t.O5 VHP 3.656 OPA -IT.TO RAP 331.00 {CC 1,2359

L-| TIME |NJ LAT [NJ LONG |NJ IT AIC |NJ AFMTH XNJ TIME PO CST TIM XNJ 2 LAT INJ 2 LONG

2619.83 -16.90 68.81 Ji$.SO 99.20 2 84 27 2019,¢ -25.35 60.49
4299.?? 5.tS I17:_} Ill.42 6|.86 18 46 S0 3699.8 -.53 J70.92

2331.53 -28.07 47._ 186.t? J00,74 3 49 2 173J.5 *26.30 39.02

4063.28 4.28 139.59 I80.83 60.39 19 35 SI 3463.3 .)2 JS3.O6

Z08|.76 -3I.IZ 26.09 I85.47 I04.91 5 10 46 1461.8 -28.76 17.68

3905.83 8.96 146.00 I?9.LPO 56.45 20 43 30 3305.8 Z.ID I38.75

DIFFERENTIAL C_R[CTIONS

TOE 1.4980 TRA -.7285 TC3-3,4_O3 8AU 1,0553

ROE .1399 RRA -.033! RC3 .Z??O FAU .O314Z

FOE J.OO?2 FRA .3038 FC3-$.IDI? 8SP I531I

80{ 1.4647 _tA .7290 8C3 5.4975 rSP "81|

MID-COURSE [Y_CUT|ON ACCURACY (3NBIT DETERMINATION ACCURACY

8GT 4842.8 sGal 3OZ.5 9G3 245.6 ST 2236.3 SR 212.3 $S 748.9

RNT -,1381 RR1r -,Zt?t RTF .9151 CRT .9831CRS -.8833 {ST -.8686

SG8 4952.t Rt3 .OIOt R13 -.8151 LSA 236J.4 NSA 174.6 SSA JT.A

SGJ 4943.3 8Gt 183.9 THA 179.15 ELI 2246.3 EL2 24.S ALF 5.39

LAUNCH DATE OEC 13 1965 rLlr,_T TIN{ 160.OO ARRIVAL 0ATE NAY 22 |966

HELIOCENTRIC CONIC DISTANCE 47I.I04

RL 147.27 LAL -.DO LOL |10.78 VL 27.067 GAL -Z.14 AZL 86.40 HCA 230.37 SMA 123.99 ECC .19112 IN{ 3.39_5 Vl 30.753

RP 108.94 LAP -2.78 LOP 3|1.29 VP 36.980 GAP 8,56 ATP 91.19 TAL 189.11 TAP 38.$8 RCA 100.28 APO J47.70 V2 34.?8A

RC 134,855 GL 20,?t GP -2.13 ZAL JOt.eA TAP 182,11 ITS 351.38 7A[ 130,19 IT[ Ill.88 ZAC 65.17 [TC 162.24 CLP-IEZ.23

PLANI[TOCENTRIC CON|C

C3 |4,243 VHL 3.7?4 OLA J5.75 RAL 329.39 RAO t587.6 VEL I1.848 PTH 2.04 VHP 5.T83 0PA -|6,83 RAP 333.13 [CC |.2344

LNCH ArMTH LNCH TIM( L-! TIM( INJ LAT INJ LONG JNJ RT AS{ ZNJ AZMTH INJ TIME PO {ST TIM INJ 2 LAT JNJ 2 LONG

90.00 I 43 21 2848.87 -t?.tO 70.88 199.34 88.t0 Z Z? 30 Z049.D -25.T_ 62.31

90.00 l? 33 ? At87.B_ Zot3 175.78 184.08 61.78 19 4 14 3687.8 -1.57 Ie9.lA

1(30.00 3 J3 24 2359.60 "28.38 49,31 189,13 89.?0 3 31 42 1758.6 -26.75 40.80

1OO.OO 19 5 48 4033,4J 3.18 157._4 183.48 1_0.27 tO 12 58 3433.4 -.TO ISI.AZ

lID.DO 4 40 58 ZO84.82 -31.31 27.76 189.37 103.89 5 J5 42 1484,6 -28.77 19.27

110.OO 19 54 41 3830.18 3.99 144.84 |81.8| 36.t_ tO _9 21 3180.Z 1.32 138.41

DIFFERENTIAL CORRECTIOIS M|0oC_[ EXECUT;ON ACCURACY ORBIT OE TERMINATION ACCURACY

TOE 1.5201 TRA -._10_ TC3-5.8|77 BAU l.OTJJ SGT 48_t.7 SEAl 315.8 $G3 238.0 ST 1329.3 SR 224.6 SS 7_5.S

RDE .1473 RRA -.0417 Re3 .t3t_ FAU .04878 RRT -,Z084 RR_ -.ZO34 RTF .8150 CRT ,89_9 CR$ -.9772 {ST -.9719

FOE .93_| FRA .3611 FC3-2.8857 85P |3_8| IG_ 48_.8 Rt3 .0142 RJ3 -.lI_O LSA 2453.2 N54 |69,8 SSA JS.Z

DOE 1.3273 _RA .6117 9C3 5.lids FIP -788 ill 4913,| iGt _108,8 THA 179.23 ELI 2340.1 [LZ 20.3 ALF 5.49

LAUNCH 0ATE DEC 13 ]965 FLIGHT TIM( 162.00 ARRIVA_ OAT{ NAY 24 1966

H[LIOC{NTR_C CONIC

eL 14T._T LAC -.00
RP 105.94 LAP -2.85

RC J57.067 GL 26.32

PLAN{ TOC{NTNIC CONIC

C3 14.215 VNL 3,770 OLA

LNCN A?NTH LNCN TIME L-I TIME ;HI LAT

80.00 j 4_ 55 2850.42 -27.48
80.00 18 12 13 423_.4# 1.15

lOO.O0 3 I_ 40 2357.$0 -28.1I

lO0.o0 18 24 _ 4003._3 t.t?
110.00 4 45 41 2109.2i -31.90

I|O.O0 _0 |I 35 3554._Z _,03

DIFF{R[NTIAL CORRECTIONS

TOE J.SSS? TRA -.480? TC3-3.?tO? 8Au 1.086_

rOE .8744 FRA .4186 FC3-2.8090 8$P 15801

80[ 1.5982 8RA .4833 8C3 3.7177 FSP -760

0ISTANCE dTl.$?g

LOL 80.?$ VL 2?,0D$ GAL -1,?? AZL 86.42 HCA 233.73 INA 123.69 [CC .t9300 IN{ 3.5735 VJ 30.253

LOP 31A.45 VP 36.925 GAP 8.78 ATP 92.1_ TAL 1|?,43 TAP SI.J? RCA 99._2 APO JA?.S6 VZ 34.7_S

GP -;.99 ZAL 98.f4 ZAP 163.1_ ETS 352.34 ZA[ 13O.]O [T{ 151.83 7AC 67.21 [TC J62.77 CLP-163.ZZ

16.81RAL 331.11 RA0 6567.6 VEL 11.643 PTH 2.D4 VHP 5.914 DPA -13.96 RAP 335.Z0 [CC 1.233_

ZNJ LON¢ |NJ IT AS{ INJ AZMTH IXJ TII_ P0{ST T_iM |NJ _ L4T INJ 2 LONG

73.|3 I}Z,I$ 97.10 2 30 36 _OSO.4 -El.El 64.71

I73.96 18_,93 61.71 19 22 48 3635.5 -Z.61 167.33

51.43 182.1$ 88.69 3 _6 27 lT67,_ °ZT.Z| 4_._5

138.29 188.55 60.|9 20 30 3_ 3A03,3 oI.TZ SAg.?T

2_.S? I8|o4? JOZ._8 S tO _0 lSO_.3 -_9,T9 21.00

14),_O |84,8| 36.14 21 15 $2 3734.6 .SS 137.08

MID-COURSE [XI[¢UTION ACCURACY ORBIT DETERN;NA TION ACCURACY

SGT 4885,3 _ 329.4 $G3 230.3 ST 2425.5 IR 237.0 SS 76A.I

RRT -.J?Pt _ -.I_03 RTF .8146 CRT.8868 CRS -.8T03 CST -.874_

SG8 300_.1 11_3 .0|80 R15 -.914_ LIA ZS31.S MIA 155.3 $$4 |9.0

8_| 4_8_.6 _t 323,1 THA 17_.32 ELl 2440,0 [L2 19.O ALF 5.56

LAUNCH DATE DEC 13 1983 FI,.|_T TIM( 164.00 ARRIVAL DATE NAY 16 |966

N[LIO_{NTRIC CONIC

RL 147.27 LAL -,0_

RP 10_,84 LAP -Z.98

R{ 158.283 GL 26.11

PLAN(:TOCENTRIC CONIC

C3 14.254 VHL 3.175

LNCH A2MTH LNCH T|M( L-I TIN( INJ LAT

_O.00 1 4_ 31 Z714.04 -t?.?4

90.00 18 3t 4 4103.08 ,14

IOO,OO 3 ZO I 24/$.94 -29.01

100.00 18 43 lS 3873.41 1.t5

IJO,O0 4 SO 38 2135.58 -31._8

110.OO L_D 28 IO 3829.36 4.08

OIFFEM(NTIAL CORRECTIONS

TOE I*$5t9 TRA -._4Jl TC3-5.7#3_ 8AU 1.1034

_tOE .1555 m_A °.059I _C3 .2#34 rAu .o4371

FOE .8371 FRA .4t98 rC3-t.653A 8SP I60_3

DO[ I.ll4S _NA .3304 §C3 5.?901 F$P -740

0ZiTAiqiCE AIt,_i8

LOt. _.18 VL 18.959 {AL -|o_ AZL 14.43 HCA t36,88 S44A

LOP 317.62 VP 36.991 GAP 9.03 AZP 9|._4 TAL |85.73 TAP

GP °I.81 ZAL 97.|4 TAP 184,08 [?S 352.81 ZA[ ISO.03 ETE

123.39 ECC .18496 IN{ 3.5342 VI 30.233

6Z.$4 RC4 99.33 APO 147,44 VZ 34.7_6

J8|°69 FAC 68.28 [TC |63,26 CLP-164.|9

DLA

INJ LONG INJ RT A$C ;NJ AZNTM ZNJ TIM(

75._8 I95._ 95.91 t 33 43
171.15 188,91 _1._ If 42 ?

53.7'0 |95.At t?.34 4 0 t0

J34.t5 J_9,}4 _0o13 20 49 28

31,5_ |_4,?? |OI.Sg 5 26 I1

J41,_ |8_,58 5_,03 21 3_ _8

MZ0-COURSE EXECUTION ACCURACY

S_? 3089.0 J_e 340.t $G3 223.S

RRT "*JlJ| _ ",JS?_ RTF ,8J3J

$G8 5080.4 Rt3 .018_ RI3 -.91_1

IG| 3089._ lGt 336,3 THA IT9.47

J?.49 RAL 333.91 RA0 _567._ V[L JJ.846 PTH t.04 VHP 6.049 0PA -|3.07 RAP 337.29 {CC I.Z3AS

PO {ST TIM INJ 2 LAT INJ 2 LONG

2|!4.0 -26.63 6?.PP

3603.1 °3.65 163.32

J815,9 o27,67 4_.16

33?3.4 -Z,73 148.13

1333,$ -30.31 22.87

3229.6 °,41 133.77

ORBIT DETERMINATION ACCURAC_

57 2523.2 5R ZA3.4 s$ 768./

CRT .9959 CRS -.9630 C$T -.9762

LSA 2644.S MIA |60.6 55A J9.7

{LI 253_,4 ELI 22.4 ALF S.eZ
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL. 2, 1965-66_

LAUNCN OAT[ D[C 15 |g65 FLZGMT T|ME 166.00 JRRIV4L DAT[ NAY Z8 196E

N[LIOC[NTRIC CONIC O|STANC[ 486.38J

RL 14?.27 LAL -.00 LOt. 80.78 VL 26.911 GAL -.99 ArL 66.47 MCA Z40.05 SNA 123.09 [CC ,19711 INC 3.5344 VJ 30,Z53

NP 108.93 LAP °3.06 LOP 3ZO.T8 VP 36.658 GAP 9,Z? AZP 9l,?T TAL |64.0S TAP 64.]D NCA 98.83 APO 14T.56 V2 34.788

NC 161.449 GL ZS.95 GP -1.76 7AL 94.26 TAP |65o03 ET$ 352.76ZAE I29.98 ETE 18|.58 74C 71.39 ETC 163,72 CLP-165.|3

PLANETO(ENTRJ¢ CONIC

C3 14.367 VHL 3.790 0LA 18.36 RAL 336.83 RA0 6567.6 VEL JJ.65J PTM _.0_ VHP 6.|89 DPA -14.17 RAP 559.3_ ECC 1,256_

LNCH AZNTH LNCH TIME L-I T|NE IN| LAT |NJ LONG IN| RT A$C IN| ATMTN IN| TIME PO C$T TIN IN| 2 LAT |NJ 2 LONG

90,00 I 51 IO 2749,66 -27,97 79,16 |99,99 94,64 Z 5T D Z149.7 -2?.03 69,62

90.00 18 52 37 4170.96 -.90 |?0.36 |93.19 61.70 ZO 7 8 3571.0 -4.68 163.72

100.00 3 23 31 2451,88 -29,28 56,1J |96,94 96.30 4 4 72 1851.9 -28.10 47.51

JO0.O0 ZO Z 58 3943.97 .26 253.03 192.55 60.1l 71 8 42 3344.0 -3.72 146.51

110.OO 4 55 44 Z|63,32 -32,69 33,6l 198,26 |00,7! 5 31 48 1563.3 -30.84 24.96

110.OO 20 47 J3 3805,30 3.J5 |40.7J IgO.74 55.94 Z| SO 38 _205.) oj.34 134.50

DIFFERENTIAL CCIQR(CTION8 M_0-CCE, IR8[ (X[CUT|ON ACCURACY ORS|T DE TERN]NA T[ON ACCURACY

T0[ 1,7288 TRA -,1997 TC3-5,8207 8AU |,1|93 SGT 5J38,| $GN 35|,Z SG3 219.6 ST 26J8.0 SR 261,9 SS ?72,8

ROE ,1720 RRA -,0658 RE3 ,ZT�Z rAU ,04137 RRT -.1227 RRF -,|330 RTF .9J57 CRT .993T CRS -.9555 CST -.9781

FOE .941| rRA ,5205 FC3-2,4930 gap 16333 SG_ ALSO,| R23 ,0203 R|3 -,9J5? LSA 2737.7 NSA 156.6 SSA Z0.2

6DE i.7371 BRA .2103 6C3 5.8274 FSP -719 SG| 5138,2 882 348,5 THA |79,52 ELI 2630.9 EL2 79.7 ALF 5.68

LAUNCH DATE DEC J3 J965 FLICNT TJM_|_.OO ARRIVAL DATE NAY 30 1968

HELIOCENTRIC CONIC 0;STANCE 494,106

RL J4?,Z? LAL -,00 LOt. 80,78 VL 26,844 GAL -,58 AZL 98,46 HCA 243,22 SHA 122.80 ECC .19947 INC 5.5159 Vl 30.253

RP IO8.92 LAP -3,|4 LOP 326,98 VP 36,825 GAP 9,52 ATP 9|,59 TAL J82,_4 TAP 6_,55 RCA 98.31 APO 147.30 V2 ,54,791

RC 163,619 GL 25.58 GP °1,97 ZAL 91,35 ZAP 165,95 (TS 352,81 7AE J29.94 (T( |81.49 7AC 73.53 ETC 164.13 CLP-166.04

PLAN(TOCENTRIC CONIC

C3 14,58J VHL 3,816 OkA 19,23 RAL 339,82 RA0 6587,6 VEL 11,660 PTH 2,O5 VHP 6.335 OPA -|3.26 RAP 34|.50 ECC 1.2396

LNCH ATNTN LNCH TZM( L-| TiM( |NJ LAT IN| LONG |NJ RT ASC IN| AZNTH IN| TIME PO CST TIM IN| 2 LAT IN| 2 LONG

90.00 1 53 55 2787.09 -28,J4 80.U ZO2.59 93.28 2 40 ZZ Z187.J -27.39 72.30

9(3.00 19 13 45 4139,46 -J,92 |(WI._ 199.90 6|,74 20 ZZ 45 3539.5 -5.68 161.95

100.00 3 27 IO 2489,40 -29,5| 58,65 ZOZ,A5 94,98 4 8 36 |886.4 -Z8.51 49.e9

100.00 _ 23 lZ 3915.38 -.7J J5|.46 195.93 60.12 ZJ 28 27 33J5.4 -4,68 144.93

110.00 5 I 9 2192.35 °33.0(] 35.b0 Z01.93 99.45 5 37 41 1592.4 -31.35 Z6.97

110.OO _J 5 42 3789.20 2.27 139.50 194.07 55.88 E_ 8 44 3182.Z -2.22 135.30

DIFFERENTIAL CONRECTION8 NIO-COURS( EXECUTION ACCURACY CRB[T OETERNINA TION ACCURACY

TO( |.8027 TRA -,045| TC3-5,8235 8AU |,|348 SGT 5t04,| SGR 361,4 SGS 209.9 ST ZTJD.Z 5R 274.5 55 775.8

R0( ,18|3 RRA -,0729 RE3 ,27J9 FAU ,039|4 RRT ",0941RRF -,1079 RTF ,9168 CRT .9903 CR5 -,9478 C5T -.9800

FD[ .9680 FRA .,fl680 FC3-2,3971 BSP 16606 $86 5219,7 RZ3 .02|3 RJ3 -.9J68 LSA 2829.2 MSA 155.O SSA 20.7

BOE /.B|JS 8RA .08_7 6C3 5.8Z96 FSP -703 SGI 5204.2 SGZ 359.9 THA J79.82 ELJ 2723.8 ELZ 37.9 ALF 5.T3

LAUNCH _&T[ _(C 13 ]965 FL|GNT TIN[ 170,00 ARRIVAL 0_TE JUN 1 1966

HELIOCENTRIC CONIC OJSTANCE 499,B|6

RL |47.27 LAL -.00 LOL 90.78 VL _6.817 GAL -.|6 AZL 96.50 HC_

Rp 108.91 L_P -3,ZD LOP 3Z7.1_ VP 36,794 GAP 9.78 AZP 91.40 TAL

RC 165.775 GL 25,13 GP -J.59 7AL 89.3? ZAP 166,95 ITS 352.83 7AE

PLAN[TOC[NTR]C CONIC

C3 J4._45 YHL 3.$53 OLA 20.07 RAL 54_.89 RAO 6567.6 VEL JJ.67_ PTH _,05 VHP

LNCH ATNTN LNCH TIN( L-I TIN( [NJ LAT IN| LONG ZNJ RT ASC IN| ATNTN |NJ TIME

90,O0 1 56 48 2828.11 -29.26 83.73 206.29 91.86 2 43 54

90.00 19 35 23 A108.97 -Z.90 JG6._H3 200.19 6J,8_ 20 45 5_

100.00 3 31 J 252Z,28 -29.70 61.30 206,ZJ 95.59 4 13 4

100.00 20 45 50 3888.04 -1.64 149.96 199.49 60.J5 21 48 39

110,O0 5 6 51 222E.45 -35.3_ 39.09 205.78 98.13 5 43 5_

110.O0 21 24 29 3760.65 1,45 138.58 |97.56 55,94 22 27 J0

0IFFERENTIAL CORRECT|ONS NI0-COURSE EXECUT|ON ACCURACY

TOE 1.8793 TRA .1_| TC3-5.7861 BAU 1.|493 SGT 5268.4 $GR 570.7 583 _03.3

e0E .1913 RRA -.0794 RC3 ,Z616 FAU .03703 RRT o.0653 RRF -.0941RTF .9j95

FOE .9079 FRA .6131 FC5-E.1597 BSP 16857 SG8 5Z79.4 R23 ,0239 RI3 -.9185

BO[ 1.8890 8RA .1440 BC3 5.7920 FSP -688 SG! 526_,5 $GE 3_9,9 THA 179.74

246.59 SNA 1_7.51 ECC .20205 |NC 5.4982 vl 30.2_3

180.6Z TAP 67,00 RCA 97.76 APO 147.27 V_ 54.?94

129.92 ET[ 16|.41 7AC 75.70 ETC 164.52 CLP-166,94

LAUNCH OATE OEC 13 J965 FLIGHT TIME 172.00

HELZO(ENTRZC CONIC

RL ]47.27 LAL -.00 LOL 80.78 VL E6.770 GAL

RP 108.90 LAP -3.Z6 LOP 3_0.28 VP 56,764 GAP

RC 167,915 GL 24.62 GP

PLANETO_ENTRIC CONIC

C5 15.222 VHL 3._3_ OLA

LNCH ATMTH LNCH T|ME L-I TIME IN| LAT

90.00 I 59 51 2866.47 o28,31

90.00 19 57 21 4079.91 -3.83

100.00 3 35 8 2559.Z5 -29.82

I00.00 21 4 45 3862.36 -2.5J

110.OO 5 12 54 2853.38 -33.59

110.00 71 43 29 5740,99 .70

DIFFERENTIAL C_RRECTXON$

T0( 1.965J TRA .3047 TC5-5.6872 0AU 1.J595

• OE .ZOZ4 RRA -.0851 RC3 .249J FAU ,03439

FOE .9020 FRA .6703 FC5-1.9§58 8SP 16916

BOE 1.9735 8RA .5164 Be3 5.69_7 FSP -651

6.486 DPA -IZ.34 RAP 343.65 ECC 1.2445

PO CST TIN [NJ 2 LAT INJ 2 LONG

2_26.] -27.70 75,11

5509.0 -6.64 160,22

1922,3 -28.88 5Z.59

5288,0 -5.60 145.42

1622.4 -31.84 29.18

3160.6 -5.04 152.17

ORBIT 0ETERN_NAT_ON AccuRACY

ST 2798,7 SR 287.1 SS 774.6

CRT .9861CRS -.9397 CST -.9816

LSA zgJ4.1 NSA |50,1 $SA 20.9

ELI 28J5.0 EL2 47.5 ALF 5.78

ARRIVAL DATE JUN 5 1966

O|STANCE 50_.505

• 28 AZL 86.52 HCA 249.54 5NA J_2.25 ECC .Z0487 INC 3.4815 Vl

J0.05 AZP 9|._E TAL |78.90 TAP 68.44 RCA 97.19 APO 147.27 VZ

-1,51 7AL 85,35 ZAP 167.?3 ET8 35_.80 7AE J29.91ETE 18J.34 ZAC

20.88 RAL 346.03 RAO 6567.6 VEL 11,688 PTM

30.253

34.798

77,88 ETC 164.87 CLP-167.82

2.06 VHP 6.645 0PA -1J.40 RAP 345.76 ECC 1.2505

IN| LONG IN| RT A$C ZNJ ATNTM IN| T_N[

86.68 210.18 90.38 2 47 38

165.E7 203.95 61.92 21 5 2!

64.04 210.J4 92.16 4 17 47

148.55 Z03.22 60,20 22 9 8

40.47 209.79 96,75 5 50 27

|_7,35 20J,22 55.82 22 45 50

MID-COURSE EXECUTION ACCURACY

$GT _313.6 SGR 379.4 SG3 J96.9

RRT -.0347 RRF -.050? RTF .9J63

SGB 5327.f R23 .0188 R13 -.9J65

SG| 5313.6 SG2 379.2 THA 179.86

PO CST T_N IN| 2 LAT IN| 2 LONG

2266,5 -27.96 78.05

5479,9 -7.56 158,58

1959,5 -29,20 55,29

5262,4 -6.46 141.99

J655,4 -32.29 31,4B

3|4[.0 -5,79 131,14

OR_|T DETERMINATiON ACCURACv

ST 2889.5 SR 299.9 58 782.3

CRT ,9810 CR$ -.9315 C$T -.9830

L5A 3004,7 NSA 150,3 SSA 21.O

EL| 2904,5 EL2 57.9 ALF 5.82
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES q VOL 2, 19,65-66

LAUNCM DATE D[C J3 1965

H[LIO_ENTRI( (0NI(
RL |47.Z? LAL o.00

RP 10S.S9 LAP o3.31

Re r?e,040 GL t4.0S

PLAN(TOCENTRIC CONIC

C3 13.709 VHL 3.963

LNOd AZNTH LNCH T|ME
90.00 2 3 I

90.OO Z0 19 29

IOO,00 3 39 32

100.00 21 15 46

110.00 5 19 lJ

110.OO 1'_ 2 30

rLI_qT T|N( 1?4,DO ARRIVAL DATE JUN S 1966

DISTANCE 9|1,17Z

LOt. J0.78 VL 26.723 GAL .?A AZL 86.93 H¢A 232.?| SNA 121.95 E¢C .20795 INC 3.4654 Vl 30.153

LOP 393.43 VP 36.795 GAP 10.)9 AZP 91,09 TAL 177.17 TAP 69.8? RCA 96,59 APO |47.31 v2 34.8D3

GP -|.44 ZAL 82.92 ZAP I(_.S9 [TS 3SZ. _ ZA[ 129o9| (T[ J81.29 ZAC 92,33 (T¢ 282.Z| ¢LP-I$S.?S

ObA 2i.64 /AL 949,22 RAD 6967.6 VEL |1.?09 PTH 2.06 VHP 6.BI00PA -|0.45 RAP 347.39 [¢C 1.1535

L-J TIN(: IN| LAT _NJ LONG _NJ RT ASC |NJAZMtH ZNJ T|N_ PO CST TIM IN| 2 |AT IN| Z LONG
Z_07.22 °28.90 89.71 214.Z0 _e.84 Z 5J 56 2507.S -28.|5 8|.D4

4052.75 -4.70 |63.75 Z07.88 62.D4 2l Z? 2 3452.7 -S.4D 157.03

2591.98 -19.89 66.55 214._1 90.M 4 21 49 199?.0 -29.47 58.07

MM.St -3.3| I_?iZ6 _,07.09 _0._? tZ _9 4s 9Z_.s -?.24 140.63
z_A.u -39,sZ 4|.gO 11_.96 95.93 5 5? 29 IM4.9 -92.?| 3].34
9719.M .09 |36,45 _05.O1 :_5.-_Z 29 4 94 $129.7 -4.45 130.14

DIFF(RENYIAL CCRRECTI_NS

TOE 2.099f TRA .4a20 T¢9-9.5991 BAU 1.1769

ROE .2149 _A -.OgOO R¢3 .1338 F_ .09179
FDI[ .8824 FRA .1_69 FC5--1.8069 B.qP |7942

BDI[ 2.O452 lIRA .4904 8C3 9.6040 rsp -647

MIO--¢OURSE [X[¢UTZON ACCURACY QqBIT D£TERNI_TION ACC_ACV

_T _?a,5 8G_ _457o2 8G3 191.0 ST 295J.8 SR 912.6 $S 7?5.6

R_T -.0081RRF -,0't04 RTr .9J9? CRT .9798 CRS -.8245 CST -.9844

5390.4 RZ3 .0209 213 o.9197 LSA 3064.9 M$A 148.? $$A 21.0

SG| 5378.3 _ M?.2 THA 179.97 ELI 2967.6 EL2 67.9 ALF 5.90

LAUNO'd OAT[ DEC 13 I_NJ5 FLI_J4T TIN( 176.00 _mRIVAL 0AT( JUN ? J966

H(LIO_[NTR|C C_IMJC
eL 1AT.Z? LAL -.OO

RP 10_.87 LAP -3.35

Re |72.148 GL _3.41

PLAN_TO_ENT_ZC C_N|C

C9 18.3JS VHL 4.039 DLA

|NO4 AZNTH LIq(J4 TIM( L-I TIME IN| LA7
_O.OO 2 8 42 _'9A9._ -_.ZO

90.00 ZO 41 _9 40_7.90 -5.49

JOO.OO 21 4_ 44 _17.81 -4.01

1|0.00 5 _ 5 131i.73 -93.99

110.00 Z_ _l _ _?'09.04 -.5_

O|FFF..JI[NT|AL C(3_I_CT|(_S

TO( £.1137 TRA .liSJ_ TC.,_5,44_3 _AU |.J8_JO

FOIl .8M3 FNA .?SOY F¢3-1.65_9 8sP 17531

_.I_S9 MA .tkl?? B¢9 5.4444 FSP -6_0

OISTAN(:[ 516.816

L(_. 80.?I VL _.67t GA_ I._ _Z_ 85.55 HC_ 155.87 SNA J2J.68 ECC .21|32

LOP 3_6.6_ VP _.?05 GAP |0.BZ AZP 90.84 TAL 175.49 TAP 71.30 RCA 95_97

GP -I.M ZAL 79._? ZAP 1_.48 (T8 952._0 ZA[ 119.99 (T( 181.24 ZAC 91.94

iN,_ 9.4498 VJ 30.233

APO 147.39 V2 34.$08

ETC 282,49 CLP-169.52

_.36 RAL 951,44 RAD 6567.? VEL 11.735 PTH Z.O? VHP 6.9_4 OPA -9,49
_NJ t,_NG IN| RT ASC |NJ AZMTH JNJ TZl4_ PO CBT YZM

9_.78 118,34 87.92 2 95 52

1_.95 2ii._Z SZ.iS Z_ 48 _47

146.10 ZJ|,|J 60,95 12 50 Z_

45.37 Z|S.Z? 93.87 6 4 41

135.69 Z08.93 55.82 13 13 15

MIO-CCuRS_ (X(CUTZON ACCURkCV

SG? 5413.Z S(,_ 394._ 8G9 184.9

RRT .O_J_ RRF -.0001RTF .9_JZ

S_ 5437.5 R_3 -.0|88 RJ3 .92|Z

S_J 541_.Z $_Z _gA.J THA .O9

RAP 330.04 (C¢ 1.1683

IN| 2 LAT IN| 2 LONG

1349.9 -Z8.Z_ 84.12
9427.9 -9.J? 153.61

ZO35.2 -29.68 60._9

3217.8 -?.93 |39.51
1716.7 -39.08 3_.25

3109.0 -5.D1 1Z9.47

CIR_ZT DETERMINATION ACCURACY

ST 3017.5 SR 315,2 $$ 772.3

¢.RT .9?Ol CRS -.9173 CST -.9856

LSA 9118.J MSA 149,0 SSA 20.?
ELI ,3094.0 EL2 78.4 ALF 3.97

LAUNCH OAT[ 0(¢ ]3 1965

HELIOCENTR;¢ CONIC

RL J4?.Z? _AL -.DO

RP _05,$S L4P -3,97

RC 174.239 GL 22.72

PLAN(TOC[NTR|C CONIC

C3 J?.OS4 VHL 4,|_

LNCH AZMTH LNCH T|M(

90.00 2 |O 96

9O.00 Zl 3 37

JO0.OO 3 49 26

100.00 22 ? 27

|JO.O0 _ 99 17

liD.DO 22 40 6

FL|GHT T|ME |78.00 ARRIVAL OAT( JUN 9 1966

O|STANCE 522,432

COL 80.78 VL E6.632 GAL |.72 AZL 86.57 HCA 259.04 SMA J2J.4| ECC .2|499 IN¢ 3,4347 V| 30.Z53

LOP 339,79 VP 3_,679 GAP ]0.9_ AZP 90,63 TAL 173.70 TAP 72.73 RCA 95.3| APO 147,_I V2 34.8|4

GP -1.33 ZAL 76.24 ZAP |70.27 ET$ 352.40 ZA( 129,9_ ET( |B|.2l ZAC 91,49 (T¢ 282,75 ¢LF_170.36

OLA 23.01R4L 955.68 RAD 6567.7 V(L 11.766 PTH _.08 VHP ?.167 OPA -8,51 RAP 352.18 (CO t._BO7

L-| TIME |NJ LAT _NJ LONG |NJ RT AS( _NJ 4ZNTH |NJ T|M( PO ¢ST T_M |NJ 2 L4T |NJ 2 LONG

299_.Z0 °28.D9 95.86 2_.58 85.79 3 O 28 2392.2 -28.32 BT.Z!

4005,91 -6.19 |61,1| 116.09 6_.31 2_ 10 _3 3405.9 -9,85 154.35

2679,50 -29.81 72.53 222.69 87.69 4 34 0 2D73.5 -29.8J 63.7_

3799.85 -4.62 J45.1| 215.23 _0,49 23 10 47 3199.8 -8.52 138.50

2345,_J -34.|l 47.86 222.69 92.4| 6 lZ 25 |748.6 -33.40 38.69

3697.48 -,97 135.08 212.96 55.83 E9 41 44 _O97,5 -5,4_ 128.86

OIFF(R(NTZAL CORRECTIONS

TOE Z.1738 TRA .873(] TCg-5.296_OAU 1.2084

ROE .Z411RRA -.D97_ RE3 .1982 FAU ,D2937

F0£ .8429 FRA ,78L_8 FC9-1.491| 8SP 181.55
80( 2.J871 _A ".8784 8(9 5.2999 FSP -636

LAUNCH DATE OEC 13 1965

HEkIOCENTRI¢ CONIC
R_ 147.27 _AL -.00 LOL 80.78 VL

RP 108,8-3 LAP -9.99 LOP 342.97 VP

Re 178.311 GL 21.97 GP -1._8 ZAL

PLAN[TO¢(NTRIC CONIC
¢3 J?.ga3 Vt,lL 4._36

LNO4 AZMTH LIq_4 TIM([

90.00 2 14 94 _O34.51 -27.78
90.00 _I 29 13 _7,15 -_.78

100.00 3 55 Z _711,83 -29.61

100.00 _2 21 46 _785._ -5.Jl
|lO.O0 5 40 54 _380.&_ -34.J7

liD.00 Z_ M 29 3689.22 -1.28

DZFF£R(NTIAL CO_R_CTI(_N$

TD( 2.2672 TRA |.111_ TC3-5.0_)_ BAU 1.Z096

ROE .2584 RRA -.OM7 _C3 .179_ FAU .02705

FOE .8378 FRA .89_O FC3-1.3_59 BSP |7959

80£ 2,2816 _qA 1.1|57 8C9 5.0424 FSP -598

NJ0-COURSE EXECUTION ACCURACY
SGT 5479.8 SGR 400.2 $G3 |78.7

RRT .0458 RRF .0106 RTF .9247

Sr._ 5488,4 R2_ -.O_L_3 R|3 .9247

SG| 547_.8 SG_ 999.? TH4 ,19

FLIGHT TZN( 180.00

D|STANCE 528.024

28,587 GAL 2.24 AZL 86.58 HCA 262.20 S_A J21.14 (CO .21898

36.693 GAP 11._4 AZP 90.46 TAL |71.96 TAP 74.|6 RCA 94.62

73._3 ZAP 171.09 ETS 352.12 ZAE 129,98 IT( 181.|8 ZAC 91.02

DLA 23.60 RAL _58.99 RAO 6587,7 VEL 1|.804 PTH 2.09 VHP 7.36! OP4 -7,59

L-| TII._E |NJ LAT IN| LONG ZNJ RT A$C ZNJ AZNTH |NJ TiME PO CST T|M
_8,99 _26,9(] 84.27 3 5 28 2434.5

J60.05 220,_7 62.44 22_.31 40 9987.|

75._6 2_7.08 86.21 4 40 14 2111.£

|44.30 219.46 60.5J 29 3(] 5J 3|85.3

_(3.34 _7.2| 90.94 6 20 94 1780.4

J3A.6_ 217.08 55.84 29 59 59 3089.2

MIO°C(X_RS( EXECUTION ACCuRAO'

SGT 5506.4 SGR 405.7 $G3 173.4

RRT .0790 RRF .05_0 RTF .9248

sG_rs52|,9 229 o,0175 R13 .9248

$G| 5506,_ SGE 404.4 T_A .34

ORBIT DETERM|NAT_ON ACCURACY

ST X)44,5 SR 33?.5 SS 7ST,D

CRT .9_6 CRS -.9104 CST -.98_e
LS4 3|_|.? _$A |49._ SSA 20.3

INC 3.4199 V! 30,_53
4PO |47.67 V| 34.821

ETC 282.99 CLP-17i,J8

RAP 354.33 E¢C 1._953

IN| 2 LAT IN| 2 LONG

-28.28 90.30

-JO.42 153.Z6
-29.88 66.56

-9.00 J37.68

-33,66 41.13

-5.76 IZ8.4Z

ORB|T DETERMZNATION ACCURACY

S; 3108.5 SR 949.8 55 758.4
¢RT .9584 CRS -.9036 CST -.9877

LSA 3215.0 MSA 152.6 SSA 19.8

ELl 3J26.5 EL| 99.2 ALF 6.16

|800



JPL TM 33-99 EARTH--VENUS TRAJECTORIES {VOL 2.. 1965-66_

L4VNCM GATE DEC 13 ]965 FLIGHT TIME 187,00 ARRIV4L CAT[ JUN ]3 |9_E

HELIOCENTRIC CONIC

RL 147,27 L4L -.00 LOL 80.78 VL

RP 108,81 L4P °3.39 LOP 346,14 VP

RC 178.366 GL 71,18 GP -1.24 ?4L

PLJNETOCENTR[C CONIC

C3 18.999 VHL 4.359 DL4 74.12 R4L

LNCH ATMTH LNCH TIME L-I TIME

90.00 E 19 41 3076,27

90.00 21 46 13 3972.20

lO0.O0 4 J 8 2749.16

100.00 22 47 77 3774.54

110.00 5 48 57 ?411.84

110.00 ?3 16 7 3684.6?

O[FFERENT|&L C(_RRECT]ONS

rOE 2.3552 rR4 1.3590 TC3-4.7664 9AU 1.Z||3

ROE ,?7Z8 RRA -.0990 RE3 .I599 FAU .02493

FDE .8297 FR4 .8842 F(_-|.1361 _$P J78_5

BOG 2.3710 eRA 1,3626 8C3 4.769| FSP -567

OISTANCE 533.584

26,543 G4L ?.78 47L 86.59 HC4 ?65.37 SMA 170.88 ECC .2?334 INC 3,4053 V| 30.253

36.6?8 GAP 11.58 AZP 90.?8 TAL |70.?? TAP 75.59 RCA 93.89 APO 147,88 V2 34.828

70.25 2AP 171.90 ETS 351.74 Z4E 130.01 ET£ 181.16 74C 89,10 Ere 166.2J CLP-17J,99

2.16 R40 _567.8

INJ LAT INJ LONG

-27,46 J0J,95

-7.75 I59,?1

-79.47 78.13

-5.47 J43.7I

-34.J8 5?.79

-1.46 I34,4I

VEL 1|.848 PTH 2.10 VHP 7.565 CP4 -6.94 RAP 356.4_ ECC 1.3127

|NJ RT ASC _NJ 4?MTH INJ TIME P0 CST TIM INJ ? LAT ZNJ _ LONG

23J,_9 82.79 3 10 57 ?476.3 -28,J7 93.35

724,77 6E.55 27 5? 25 337?.? -IO,87 J57.40

?31.54 84,76 4 46 57 2149.? -79.89 69.35

223.75 60.57 23 50 71 3J74.5 -9.35 137,07

23|.82 89.49 6 29 9 18|1.8 -33.87 43.56

271.27 55.84 _4 I7 3? 3084,6 -5.93 128.]8

NIO-COUR$E EXECUTION ACCURACY C_RBIT CE TERMIN4TION 4CCURAC v

SGT 5539,1 SGR 410.4 $G3 168.? ST 3153.6 SR 361.2 SS 755.6

RRT .!109 RRF ,0894 RTF .9256 CRT .9527 CR5 -.8973 CST -.9888

SG8 fi554,3 R23 -.0139 RI3 .9256 LS4 3259.2 M54 156.O ss4 I9,3

SGI 5539.3 fiG2 407.8 THA .47 ELI 3172.4 EL? 109.7 4LF 6.?3

LAUNCH OATE DEC 13 1965 FLIGH7 TIME 184.00 4RRZVAL 0ATE JUN I5 1966

HELIOCENTRIC CONIC

RL 147.77 LAL -,00 LOL 80.78 VL

Rp 108,78 LAP -3.39 LOP 349.32 VP

RC 180.400 GL 20,35 GP -J.20 ZAL

PLAN£T_EN7R_C (ONZ(

C3 20.744 VHL 4.499 OLA 24,57 RAL

LNCH 4ZMTH LNCH TIME L-J TIN[

90.00 2 2_ 2 3117,00

90.00 ?2 6 72 3961.57

100.00 4 7 47 2785,72

JO0.O0 ?3 6 18 3768.08

110,OO 5 57 26 2442.66

110,OO 23 33 B 3683.90

OIFF_R_NTIAL CORRECTIONS

TOE 2.4296 TRA 1.6080 TC3-4,4983 8AU 1.2180

ROE .2903 RR_ -.D98J RC3 ,1403 FAU ,0232J

r0£ ,8130 FRA ,9260 FC3 -,9927 BSP 17990

BOE 2.4469 BRA 1.61/O BE3 4.3005 FSP -§52

01STANCE 539.106

26.499 GAL 3.35 AZL 86,61HCA 268,54 SMA IZ0,63 ECC .??809 INC 3,3909 VI 30.753

36.603 GAP I1,94 A?P 90.09 TAL 168.49 TIP 77.03 RCA 93.11 APO I48.14 V2 34,836

67,33 ZAP 172,70 ETS 351._2 ZAE I30.04 ETE 181.14 ?AC 91.38 ETC J66.40 CLP-|7?.80

5.36 RAO 6567.8 VEL 11,90I PTH _,J| VHP 7.78_ OPA -5.54 RAP 358.64 GEE 1.3332

INJ LAT ;NJ LONG INJ RT ASC INJ AZNTH INJ TIME PO (ST TIN INJ 2 LIT INJ ? LONG

-27,08 104,87 235,7_ 8J.37 3 16 59 2517.0 °27.99 96,32

-7.58 158.60 229.1] 62.64 23 12 24 3361.6 -11.19 151.78

-29,21 B0,82 236.05 83.37 4 54 13 2185,7 -29,83 72.07

-5,68 143,35 228,10 60.60 24 9 6 3168.1 -9.56 136.71

-34,14 55._0 236,48 88,07 6 38 9 1842.7 -34.03 45,95

-1.49 134.37 225.49 55.85 ?4 34 32 3083.9 -5.96 I78,14

MEG-COURSE _XECUTION ACCURACY C_B_T 0ETERNINATXON ACCURAC y

SGT _570.2 SGR 414.| SG3 162.9 ST 3J69.? SR 37?.0 SS 7_5.5

RRT ,1401RRF ,I|87 RTF .9278 (RT .9462 ORS -.8912 (ST -.9896

5GB 3f185.6 R23 -.0122 RI3 .9278 LSA 3272.9 NSA 1_9.7 SS4 18.6

501 3570.3 502 4IO.0 THA .60 ELI 3J88.7 EL? 1J9.8 ALF 6.35

LAUNCH C4T[ OEC 13 1965 FLIGHT TIME I86.00 ARRIVAL C4TE JUN 17 1966

HELIOC{NTRIC CONIC

RL 147.27 LAL -.00 LOL 80.78 VL

Rp J08.76 LAP -3.37 LOP 357.49 VP

RE 182.414 GL 19.49 GP -1,|6 ?AL

PLANETOCENTRIC CONIC

c3 21.703 VHL 4.659

LNCH ATMTH LNCH TIME

gO.O0 2 31 3

90.00 27 ?5 28'

100,00 4 15 ?

I00,00 23 ?4 10

IIO.O0 6 6 20

110.00 23 49 71

CIFFERENTJAL CCRRECTION$

TOE 2.5059 TRA 1.8732 TC3-4.2060 BAU 1.2209

ROE .3089 RRA -.0957 RC3 .IZl4 FAU .02144

r0E .8027 FRA .9702 rE3 -.853I BSP 18039

8DE 2.5?49 BRA 1.8777 803 4.2078 FSP -53?

0/$T4NCE 344.388

?6.435 GAL 3.95 AZL 86.62 HE4 771.71 SNA 170,38 ECC .23328 IN C 3.3764 v! 30.253

36.3_0 GAP 12.32 47P 89,90 TAL 166.76 TIP 78/48 RE4 97,_9 APO J48.46 v? 3_,845

64.48 74P 173.50 ETS 350.51 Z4E 150.08 ETE 161.14 ?AC 93.66 ETE 166,55 CLP-|73.60

0L4 24.95 RAL 8.flI RkO 6567.9 VEL 11.967 PTH ?.13 VHP 8.014 OPA -4,33 RAP .79 ECC 1,3572

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMIH |NJ TIME PO (ST TIN INJ _ L4T INJ 2 LONG

3156.28 -26.64 107.66 240.19 80.04 3 23 39 ?356.3 -27.75 99,lT

3955.70 -7,77 158.77 233.36 62.68 23 31 24 3355.7 -11.37 151,44

7821.03 -28.91 83.40 ?40.59 82,05 5 ? 3 2221.0 -79.71 74.69

3766.18 -5.75 143.25 232.46 60.61 24 26 37 3166.2 -9.62 136,60

24?2.79 -34.04 §7,34 241.18 86,68 6 47 33 J872.8 -34,13 48,30

3687.19 -1.36 134.35 2?9.74 55.84 24 50 49 3087.2 -5.83 128,32

MID-COURSE EXE(UTION ACCURACY ORBIT CETERH/NATION ACCURACY

SGT 5397.0 SGR 417.1 SG3 157.9 ST 3177.2 SR 381.9 55 736.3

RRT ,J70_ RRF .1496 RTF .9Z98 CRT .9401 CRS -.8853 CST -,9904

SGB 5612.5 R23 -.0097 RI3 ,9298 LSA 3?79.6 MSA 163.9 SSA 17.9

SGI 5597.5 SG2 41|.0 THA ,73 ELI 3197.3 EL? I79,4 ALF 6.46

L_UNCH 04TE DEC 13 1963 FLIGHT TIME 188,00 4RRIVAL DATE JUN 19 1966

HELIOCENTRIC CONIC

RL 147,77 LAL -.OO LOL 80.78 VL

Rp 108.73 LAP -3.33 LOP 335.67 VP

RC 184.407 GL 18.61 GP -|.13 7AL

PL4NETO_ENTR_C CONIC

C3 23.406 VHL 4.838

LNCH AZMTH LNCH TIME INJ LAT

90.00 ? 37 48 -26.18

90.00 22 43 19 -T.T9

_00,00 4 Z? 54 -28.57

100,D0 ?3 40 34 -3.6_

110.00 6 13 38 -33,90

110.00 0 8 33 -1,08

G]FFERENTIAL CORRECTIONS

TOE _.5734 TRA ?.1530 TC3-3,9117 BAU 1,_245

ROE ,3284 RRA -.0917 RE3 .1032 F_U ,01983

FDE .7880 FRA 1.0122 FC3 -.7341 8SP 18188

80E 2.596? BRA ?.1550 8C3 3.9131 FSP -518

0|STANCE 350.023

26.412 GJL 4.58 AZL 86.64 HCA 274,89 SNJ 120.13 EC( .23894 INC 3.3620 vI 30,253

36.538 GkP 12.73 kIP 89.7i TAL 165.05 T_P 79,93 RCA 91.42 APO 148.83 v2 34.854

61.70 ZAP 174,29 ET5 349.54 ?AE 130.12 ETE 181.13 Z4E 95.96 ETC 166.69 CLP-|74,40

OLA ?3.26 RAL 11.39 RAO 6568.0 VEL 17.033 PTH 2.15 VMP 8.761 0PA -3.53 R4P ?.95 EGG 1.3857

L-I TINE INJ LONG [NJ RT A$C INJ AZMTH INJ TIME PO CST TIM INJ ? LA T INJ ? LONG

3193,66 Jl0_ _44.67 78,79 3 31 1 ?393,7 -Z7.46 101.87

3955.01 158,23 237.99 62,69 23 49 14 3355.0 -11.39 151.40

2854.82 85,85 245.|6 80.80 3 10 29 2?34.8 -29.54 77,18

3789.08 143.41 236,83 60,60 24 43 43 3189.1 -9,32 138.72

2302.10 59,82 245.91 85,34 6 57 20 1902.I -34.18 50.59

3694,57 J34,93 233.99 55.83 J 10 J0 3094.6 -5,56 128.71

MI0-COURSE EXECUTION ACCURJCY ORBIT 0ETERMIN4 TION ACCURACY

SGT 3619.3 $GR 419.2 SG3 152,9 ST 3167,1 SR 390.6 SS 724.1

RRT ,1994 RRF .1790 RTF ,9323 CRT ,9340 CR5 -.8795 CST -.99t?

5GB 3634.9 R?3 -.0080 RI3 ,9323 LS4 3?67,9 MS4 168,4 SS4 I?.2

SG1 5619.9 SG2 410.7 7HA ,86 EL1 3188,J EL2 J38.7 ALF 6,58

19DI



JPL TM 33-99 EARTH--VENUS TRAJECTORIES _ VOL 2. 1965-663

LAUN{_ 0AT£ CEC 13 1965 FLIGHT TIM£ 190.00 ARRIVAL CAT[ JUN ZJ 1966

HELIOCEN7RIC CONIC

RL 347.27 LAL -.00

RP 108.70 LAP -3.3J

RC 186,379 GL J7.72

PL4NETOCENTRIC CONIC

C3 25.389 VNL 5.039

LNCN ATNTH LNCN TINE

90,00 2 45 2J

90.00 22 59 44

100.00 4 31 23

100.00 0 0 I9

310.00 6 25 I7

310.OO O 22 54

0[STANCE 555.405

LOL 80.78 VL 26.]70 GAL S.25 A?L 96.65 MCA 278.06 SNA 119.99 ECC .24513

LOP 359.95 VP 36.536 GAP 13.16 AZP 99.5] TAL 163.34 TAP 91.40 RCA 90.50

GP -1.IO ?AL 59.00 ZAP I75.07 £T5 349.19 ZA[ J30.15 [TE 191.13 7AC 98.25

0LA 25.49 RAL I4.59 RAD 6568.0 VEL ]2.115 PTH _.|7 VHP 8.525 OPA -2,52

L-I TIME INJ LAT INJ LC_NG INJ RT A$C JNJ AZMTH INJ TINE PO CST TIM

3229.77 -25.69 112.75 249.17 77.66 3 39 9 26Z8.8

3959.83 -7.64 158.50 242.40 62.65 24 5 44 3]59.9

2886.99 -28.20 88.16 249.73 79.64 5 19 30 2296.9

3776.94 -5.39 J43.84 24|.|8 60.55 1 3 J6 3176.9

2530.54 -33.72 62.02 250.65 84.05 7 7 2B J930.5

3?06.05 -.64 135.53 238.25 55.82 | 24 40 3106.I

OlFFERENTIAL CORRECTIONS MI0-COURS[ [X[CUTION ACCURACY

TCE Z.6435 TRA 2.4478 TC3-3.6097 BAU 1.2256 SGT 5637.J SGR 420.4 5G3 148.1

ROE .3489 RRA -.066J RC3 .0863 FAU °01829 RRT °2287 RRF .2089 RTF .9348

FC[ .7744 FRA J.O555 FC3 -.6236 BSP 18308 5GB 5652,7 R23 -.0062 R13 .9348

802 2.6664 8RA E.4494 8C3 ),6JOB FSP -504 SG| 5637.9 SG2 409.2 THA .99

[NC 3.3473 VI 30.Z53

APO 349.27 VZ 34,963

[TC 166.79 CLP-175.20

RAP 5,18 ECC 1.4178

INJ Z LAT tNJ Z LONG

-27.13 304.36

-11.24 153.68

-29.34 79.55

-9.Z7 337.23

-34.18 52.81

-5.12 329.3J

ORBIT DETERMINATION ACCURACY

ST 3146.9 SR 39B.| 55 7t2,2

CRT ,9277 CRS -.B738 CST -.9939

LSA 3Z46.3 MSA I73.2 $5A J6.6

ELI 3168.6 EL2 I47.6 ALF 6.73

LAUNCH OATE OEC 13 1965 FLIGHT TIME 192.00 ARRIVAL CATE JUN 23 1966

HELIOCENTRIC CONIC 8I$TANCE 560.725

RL 147.27 LAL -.OO LOt. 80.78 VL 26.328 GAL 5.95 AZL 86.67 MCA 281.24 SMA 119.65 ECC .ZSI 90 INC 3.3325 VI 30.253

RP 108.67 LAP -3.27 LOP 2.03 VP 36.516 GAP 13.63 AZP 89.35 TAL |6J.65 TAP 82,89 RCA 89.51 APO I49.79 V2 34.873

R( I88._O CL J6.B|-CP -|.07 _AL _6.40 _APJT_._-$ 346'_3 7_ J30.}_ ETE I_1.13 7A:C J00.55 ETC 166,87 CLP-176.00

PLANETOCENTRJC CONIC

C3 27.693 VHL 5.262 0LA 25.63 RAL J7.5J RA0 6568.1 VEL 12.209 PTH 2.I9 VHP 8.810 OPA -I.51 RAP 7.25 ECC J.4558

LNCH AZMTH LNCH TIME L-I T_M( INJ LAT INJ L_G INJ RT ASC INJ AZNTH INJ T_M_ PO CST TIM _NJ 2 LAT INJ Z LONG

90.00 2 _3 44 3261.32 -25.19 |15.01 253.66 76.63 3 48 5 2661.3 -26.79 106.70

90.00 23 IA 36 3970.33 -7.3| J39.J0 246.77 62.57 24 20 46 3370.4 -10.93 J52.29

J00.00 4 40 29 2917.J3 -27.8J 90.33 234.30 78.56 5 29 7 2317.I -29.10 81.76

100.00 0 14 27 3789.78 -4.96 144.36 245.A8 60.48 I I7 37 3189.8 -8.95 J37.93

J10.OO 6 33 J4 2558.I0 -33.5l 64.J5 255.39 82.81 7 17 33 I938.I -34.j4 54.96

JJO.00 0 36 lJ 3721.57 -.05 I36.34 Z42.43 53.82 J 38 I3 312J.6 -4.53 130.J3

DIFFERENTIAL CORRECTIONS MI0-COURS[ _X[CUTIC)N ACCURACY OR81T OETERMINAT_ON ACCURACY

TO( Z.TIO0 TRA 2.7600 TC3-3.3062 BAU J.2243 SGT 5_0.4 SGR 420.8 5G3 143.4 5T 3J|7.2 5R 404.2 SS 700.i

ROE .3703 RRA -.0787 RC3 .0707 FAU .01679 RRT .2581RRF .Z387 RTF .9376 CRT .9214 CRS -.8682 CST -.9925

rOE .7612 FRA 1.0997 FC3 -.5249 BSP 184J3 S6B 5666.0 R23 -.0047 RJ3 .9376 LSA 32|5._ MSA 178.J SSA I5.9

BDE 2.7352 BRA 2.76|1 8C3 3.3069 FSP -490 5GI 5651.4 SG2 406.3 THA J.lJ ELI 3J39.4 EL2 156.0 ALF 6.83

LJUNCH DATE DEC 33 1965 FLIGHT TIME I94.00 ARRIVAL 04TE JUN 25 1966

HELIOCENTRIC CONIC 01STANCE 565.975

RL 1_.2_ L+_ -.oo LOL _0.?_v_ Z_.287 G*L 6.69 A?L _6._ _¢A _¢4,42 SMJ 1|_._1 Ecc .25931 INC 3.]372 Vl 30.253
RP 108.63 LAP -3.21 LOP _.22 VP 56.496 GJP J4.|3 AZP 89.I7 TAL 159.98 TAP 84.40 RCA 88.45 APO J50.38 V2 34.884

GP -1.04 ZAL 53.90 TAP )76.64 ET$ 343.24 7AE |30.21 ET( 18I.I4 74C 102.84 ETC 166.92 CLP-176.88RC 190.259 "GL 15.91

PLANETOCENTRIC CONIC

C3 30.370 VHL 5.511 0LA 25.75 RAL 20.32 RA0 6568.2 VEL I2.316 PTH 2.22 VHP 9.1J6 0PA -.50 RAP 9.40 ECC 1.4998

LNCH AZMTH LNCM TIME L-I TIME INJ LAT INJ LC_G ;NJ RT A$C INJ AZMTH INJ TINE PO C$T TIN INJ 2 LAT INJ Z LONG

90.00 3 2 57 ]291.17 -24.7| 117.06 258°I5 75.71 3 57 48 Z691.2 -26.45 108.82

90.00 23 27 48 3986.64 -6.79 160,02 251.07 62.44 24 34 J5 3386.6 -10,43 353.Z4

100.00 4 50 JO 2945.5! -27.4I 92.34 258,86 77.57 3 39 16 2345.5 -28.84 83.83

100.00 O 27 12 3807._4 -4.36 145.54 249.74 60.40 | 30 40 3207.5 -8.27 138.93

liD.DO 6 45 27 2584.82 -33,26 66.I9 260,l| 91.62 7 28 32 1984.8 -34.06 57.04

310.00 0 48 25 3740.99 .70 I]7.35 246.59 35.82 J 50 46 3J4J.0 -3.79 13J.J4

CIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT 0ETERNINATION ACCURACY

TOE 2.7794 T_ 3.09A9 TC3-2.99999AU 1.2182 SGT 5660.B SGR]_O.6 SG3 139.1 ST )09].6 SR 408.8 SS 689.9

R_£ .3925 RRA -.0693 RC3 .0569 FAU .DJ_26 RRT .2882 RRF .2697 RTF ,9404 CRT .9149 CRS -.8629 CST -.9932

F0E .7507 FRA 1.J467 FC3 -.4350 BSP I8408 SGB 5676.4 R23 -.0028 RI3 .9404 LSA 3180.9 NSA 182.8 SSA 15.2

BOE 2.80?0 BRA 3,0957 BC3 3,0004 FSP -472 5GI 3662.J 552 402.6 THA J.23 EL| 3106,3 ELZ 163.8 ALF 6,94

LAUNCH 0ATE 0£C J3 1965 FLIGHT TIN( J96.00 ARRIVAL DATE JUN 27 1966

HELIOCENTRIC CONIC OI$TANC[ 371.140

RL 147.27 LAL -.OO LOL 90.78 VL 26.247 GAL 7.48 AZL 86.70 HCA 287,60 SMA IJ9.I9 ECC .26743

RP I08.60 LAP -3.13 LOP 8,40 VP 3_.477 GAP 14.67 AZP 89.00 TAL 158.34 TAP 85.93 RCA 97.31

RE 192.J67 GL |_,01 GP -J.02 ZAL 31.50 ZAP 177.41 ITS 338.30 ?A[ |30.22 £T[ 181.15 ZAC I05.I3

PLANETOCENTRIC CONIC

C3 33.479 VHL 5.756 {TLA 2_.79 RAL 23.02 RA0 6568.3 VEL J2.444 PTH 2.25 VHP 9.448 0PA .50

LNCH A?NTH LNCH TIM£ L-I TIME INJ LAT INJ LONG ;NJ RT ASC INJ AZMTH INJ TIME

90.00 3 12 58 3318.30 -24.24 I18.91 262.62 74.90 4 8 16

90.00 _3 39 21 4008.57 -6.ID 161.26 255.29 62.30 24 46 JO

300.00 3 0 21 2972.05 -27.00 94,2J 263.40 76.67 3 49 53

100.00 0 38 34 38]0.05 -3,60 J46.78 253.92 60.31 I 42 _4

310.O0 6 55 _0 2610.73 -32,99 68.J7 264,79 80.48 7 39 21

llO.O0 0 59 34 3764.J3 1,58 138.36 230.69 55.83 2 2 19

OJFFERENTIAL CORRECTIONS MIO-COURSE EXECUTION ACCURACY

TOE 2.8434 TRA 3.44_7 T63-_.?062 8AU ].2|14 SGT 5663,2 SGR 4J9.4 $G3 134.7

ROE .4133 RRA -.0_80 Re3 .0446 FAU ,01386 RRT .3J76 RRF .2996 RTF .9435

FOE .7393 FRA 1.1938 FC3 -.3585 BSP 18503 5G_ 5680,7 R23 -.O017 R13 .9435

BOE 2.8736 8RA 3.4461 8C3 2.7066 FSP -459 5G1 3666.8 5G2 397.3 THA J.35

INC 3.3016 Vl 30,253

APO 15J.06 v2 54,895

ETC J66.94 CLP-J77.6J

RAP JJ.55 ECC 3,55JO

PC) CST TIM INJ 2 LAT INJ 2 LONG

7718,3 -_6,08 JIO.73

]408.6 -9,77 154.50

2372,J -28.37 85.76

3230.0 -7.53 140.J9

2010,7 -33.95 59.06

3164.! -Z.9J 132.35

ORBIT 0_TERMINAT_ON ACCURACY

ST 3037.9 SR 411.7 65 6?8.7

CRT .9083 CRS -.8575 CST -.993_

LSA 3J34,3 NSA 187.2 S5A 34.6

£LJ 3060.9 £L2 170.9 ALF 7.04

L
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES q VOL, 2, 1965-66J

LAUNCH CATE CEC ;3 1965 FL|GHT T/HE ]98,00 ARRIV4L GATE JUN Z9 1966

HELIOCENTR|C CON|C DISTANCE 576.206

RL 147.27 LAL -,OD LOL 60,76 VL 26.207 GJL 8.33 AZL 66.7| HCA 290.78 SMA

RP 108.57 LAP -},OT LOP 11,59 VP 36.459 GAP 15.26 AZP 88.63 TAL 156.72 TAP

RC 194,054 GL 14.12 GP -l.0D 7AL 49,Z1 ZAP I78.J5 ETS 329.02 ZA£ 130.Z3 ET[

PL_NETOCENTR]C CONIC

C3 37.096 VHL 6,09| eL* 25.77 RAL 25.6] RA0 6_68.4 VEL 12.588 PTH Z.Z8 VHP 9.609 DP4 ].49 RAP ]3.69 EGG 1.6105

LNCH AZNTH LNCH TIME L-I T[NE INJ LAT INJ LONG [NJ RT ASC ZNJ AZMTH INJ TIME PO CST TIM INJ 2 LATINJ Z LONG

90.00 3 23 40 3342.83 -23,79 120.57 267.07 74.|8 4 I9 23 2742.8 -25.74 112.44

90.00 73 49 ]3 4035.85 -9.24 162.80 259.43 62.13 24 36 31 3435.8 -8.93 136.06

100.00 5 lO 39 Z996.90 -26.60 95.95 267.90 75.64 6 0 53 2396,9 -_8.29 67.35

lOO.OO O 4B 34 3857.02 -2.69 148,26 258.02 60.22 I 52 51 3257.0 -6.64 141.69

llD.OO 7 6 21 Z63fi.9] -32,69 70.07 269.44 79.39 7 50 17 2035.9 -33.80 61.01

ll0.OO l 9 41 3790.77 2.60 139.95 254.73 35.90 2 12 52 3190.8 -1.89 133.75

CJFFEREN TIAL CC_RECTION5 HIO-(OURSE EXECUTION ACCURACY ORBIT _ETERHINA TION _CCURACY

TCE 2.9078 TRA 3.8193 TC3-2.4708 BAU ].2007 SG7 5665.3 5GR 417.3 SG3 |30.6 ST 2987.1 SR 412.9 SS 66_.7

ROE .4387 RRA -.0446 RC3 .0341FAU .01250 RRT .347I RRF .3296 RTF .9468 CRT .90i6 CRS -.8522 CST -,9945

FCE .7293 FRA 1.2432 FC3 -.29]7 BSP 18380 SG8 5680.6 R23 -.0006 RI3 .9466 LSA 3062.8 MSA 191.3 SSA 13.9

BOG 2.9407 BRA 3.8]96 8C3 2.42II FSP -446 $GI 3667.I 5G2 39J.3 THA 1.47 EL] 3010,3 EL2 177.3 4Lr 7.13

118.96 [CC .27640 INC 3.2653 vl 30.253

87.50 RC4 86.08 APO 151,94 v2 34.906

I81.16 t4C |07.4| ET( 166.93 CLP-JT_.44

LAUNCH 04TE DEC J3 ]965 FLIGHT TIME _0O.00 ARRIVAL OATE JUL 1 1966

H[LIOC6NTRIC CONIC

RL J47.27 LAL -.00

RP ]08.53 LAP -2.99

RC 195.9]8 GL 13.24

PLANETOCENTRIC CONIC

C3 4].312 VHL 6.427

LNCH A?HTH LNCH TZNE

90.00 3 34 _B

90.00 0 I 32

lO0.OO 5 Zl 36

100.00 0 57 15

l]O.OD 7 16 55

I|O,OO i 18 46

DISTANCE _81.160

LOt. 88.78 VL 26./67 GAL 9.23 AZL 86.73 HCA 293.96 SHA 1|8.74 ECC .28627 INC 3.2684 v] 30.255

LOP 14,77 VP 36.442 GAP 15.9| AZP 88,67 TAL 155.I5 TAP Bg. II RCA 84.75 4PO I52.74 V2 34.918

GP -.98 ZAL 47.03 ZAP 178.78 ETS 308,33 ZAE I30,2] ETE JBJ.J7 ZAC I09.67 ETC 166.88 CLP-179.27

OLA 25.69 RAL 28,D7 RAO 6566.6 VEL |2.755 PTH 2.32 VHP I0.202 OPA 2,47 RAP ]3.82 [(c ].6799

L-I TIME INJ LAT INJ LONG INJ RT A$C |NJ AZMTH INJ TIME PO CST TIN INJ 2 LATINJ 2 LONG

3363.03 -23,37 J22.06 271.48 73.53 4 31 3 2765.0 -23,41 1]3.98

4068.03 -4._! |64.6| 263.46 61.97 ] 9 20 3468.0 -7.93 ]57.90

3020.J8 -26.20 97.56 272.36 75.08 6 J2 I6 2420.2 -5B.OO 89.22

3888.1] -1.64 149.97 26_.04 60.I5 2 2 3 3288.1 -5.60 ]43.42

2660.42 -32.37 7].9I 274,02 76.3_ 8 I I5 _060.4 -33.63 62.90

3820.63 3.74 I4/,§J 258.69 56.00 2 22 26 3220.6 -.73 135.30

ORB/T OETERMINATION ACCURAC_

ST 2932.5 5e 412.4 55 660.!

CRT ,8947 CRS -.8471 CST -.995l

LSA 30_7.8 M54 |94.8 SS4 13,3

ELI 29_5.7 _L_ I82.7 4LF 7.20

OIFFER[NTIAL CCYRRECTION5

TOE ?.9735 TRA 4.2|77 TC3-2.I466 BAU I.IBG6

ROE .4621RRA -.0290 RC3 .0252 FAU .Dill6

FOE .7208 FRA ].2954 FC3 -.2339 BSP J862I

BOG 3.009_ 8RA 4.2]78 8C3 Z.1467 FGP -433

_IO-COUR$£ EXECUTION ACCURACY

SGT 566J.2 SGR 414.6 SG3 126.6

RRT .3766 RRF .3597 RTF .9503

SGB 5676.3 R23 ,0002 RJ3 ,9503

SGI 5663,3 5G2 383.9 THA 1.39

LAUNCH GATE 0EC 13 1965 FLIGHT TIME 202.00 ARRIV4L DATE JUL 3 1966

HELIOCENTRIC CONIC

RL J47,_7 LAL -,DO LOL

RP 108.49 L4P "Z,B9 LOP

RC 197.761 GL ]2.38 GP

PLANETOCENTR]C CONIC

C3 46.237 VHL 6,900

LNCH A_MTH LNCH T|N[

90.00 3 46 4]

90,00 0 B 26

I00.00 _ 33 6

100.00 ] 4 4Z

lID.DO 7 27 27

lID.DO l Z6 50

CIFFERENT]AL CCI_'R[CTION5

TDE 3.0457 TRA 4.6499 TC3-J.BBJ8 BAU ].J63_

ROE .4869 RRA -.0109 RC3 .OISO FAU .00979

rOE .7_52 FRA 1.3523 rC3 -.1833 BSP I8580

eC£ 3.0844 8RA 4.6499 PC3 1.8819 FSP -4IB

OIST_NCE 585.973

60.79 VL 26.J29 GAL 10.20 AZL 66.73 HCA 797.15 5HA 118.53 ECC .29716 INC 3.2506 Vl 30,253

17.96 VP 36.4?6 GAP 16,61 AZP 88.52 TAL 1_3.61 T_P 90.76 RC_ 83.31 APO ]53.75 v2 34.930

-.96 ZAL 44,96 ZAP 119.03 ET$ 264.36 Z_E 130.16 ETE JBJ.JB z4C 111.92 ETC 166.B] CLP 179.87

_L4 25.57 RAL 30.40 RA0 6368.7 VEL I2.946 PTH 2.36 VHP 10.633 0PA 3.43 R_P 17.9_ ECC 1.7609

L-I T|NE INJ LAT INJ LONG INJ RT ASC INJ AZN7H INJ TIME PO CST TEN INJ 2 LATINJ ? LONG

3383.17 -22.98 I23.41 Z75.83 72.98 4 43 6 2765.2 -2S.09 I]5.37

4104.59 -3,04 166,66 ?67.39 61.83 J |6 50 3304.6 -6.78 159.98

3047.08 -23.8! 99.07 276.76 74.37 6 23 48 2442.J -_?.70 90.?_

3922.91 -.46 I31.88 263.96 60.11 ? 10 5 3322.9 -4,43 145.34

2684.32 -37.02 73.69 278.55 77.35 6 l? 11 ?084.3 -33.43 64.74

3653.44 4.96 143.23 262.58 56.14 2 3] 4 3253,4 .50 137,01

HID-COURSE EXECUTION ACCURACY ORBIT _E TERHINATION ACCURACY

SGT 3657.I SGR 4IJ.J $G3 I22.8 57 ?_79.2 $R 4J0.2 55 654.D

RRT .4067 RRF .3906 RTF .9539 CRT .8879 CRS -.8425 CST -.9957

SGB 5672.0 R23 ,O0J0 El3 .9339 LSA 2974.4 MSA 197.6 SSA ]2.8

SGI 5659.6 SG2 375.4 THA 1,70 ELI 2902.3 EL2 JB?,2 ALF 7.24

LAUNCH _AT[ DEC 13 1965 FLIGHT TIME 204.00 ARRIVAL 0ATE JUL 5 1966

HELIOCENTRIC CONIC OISTANCE 590.620

RL 147.27 LAL -.OO LOL 80.78 VL 26,091 GAL 11.25 _ZL 86.?? HCA 300.34 SMA 1]8.32 £CC .30922 INC 3.231T VI 30.253

RP 108.45 LAP -2.79 LOP El.IS VP 36.41| GAP 17.39 AZP 88.37 TAL JS5.I3 TAP 92.47 RCA 81,73 APO 154.91 v2 34.942

RE 199.580 GL ]1.54 GP -.94 ZAL 43.0! ZAp 178,62 ETS 225.14 ZAE 130.12 ETE 181.19 ?A( 114.15 ETC 166.70 CkP 179.00

PL_N[ TOCENTR]C CONIC

C3 52.OJ_ VHL 7.212 OLA 23.41RAL 32,60 RA0 6568.9 VEL 13.I67 PTH 2.40 VHP 11.106 0PA 4.40 RAP 20.06 ECC 1.8360

LNCH AZNTH LNCH TJ_E L'_ TIME ]NJ LAT INJ LONG INJ RT AS( INJ AZMTH ]NJ TIME PO CST TIN ]NJ 2 LAT]NJ t LONG

90.00 3 58 42 3403.57 -22.61 124,63 2_0.16 72.48 4 55 25 2803,6 -24.79 116.64

90.O0 O 13 39 4]44.96 -1.74 168.91 271.?| 61.73 I ?3 4 3345.0 -5.50 162._6

100.00 5 44 24 3062.75 -25.4_ I00,49 281.09 73,72 6 3_ 27 ?462.7 -27.4I 92.75

1OO.OO ] ]0 57 396|.07 .83 133.97 269.78 60.I2 ? |6 59 336J.0 -3.|3 I47.44

110.00 7 37 34 2707.64 -31.68 75.4| 282.99 76.39 8 23 2 2107.6 "33.21 66.33

J]O.O0 ] 33 57 3888.89 6.32 J45.10 266.37 56.34 2 38 46 3788.9 I.B6 J38.26

OIFrERENTI4L CORRECTION5 NI0-COURSE EXECUT|ON ACCURACY ORBIT _ETERMINATION ACCURACY

70£ 3.]]39 TRA 9.1026 TC3-1.636J 8AU 1.137_ SGT _642.6 SGR 406.? $G3 1|9.| ST 28]8.8 5R 406.3 $5 64_.6

ROE ,5J|4 RR_ .0094 RC3 .0123 FAU .00850 RRT .4362 RRF .420_ RTF .9576 CRT .8811 OR5 -.8378 CST -,9962

FOE .7099 FR_ ].4J14 FC3 -.1415 BSP 18636 5GB 3657.2 R?3 .0012 RI3 ,9576 LGA 29J4.0 HGA J99.3 5SA 12.Z

B0£ 3.1576 BRA 3.1027 8C3 1.636] FSP -406 5G| 3645.4 $G2 365,8 THA 1.81 ELI 2841.6 £L2 190,6 ALF 7,27
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 2. 1965-66J

%

=

=

LAUNCH CAT[ 0EC |3 1965 FL|GMT TIME Z06,00 ARRIVAL DATE JUL 7 1966

DISTANCE 595.066

80.78 VL 26.054 GAL IZ.39 A?L 86.79 HCA 303.53 SNA 1J8.I2 ECC .32262 INC 3._115 VI 30.253

24.3_ VP 3_}_: G_P ;6.24 A?P 8_.22 TAL i}0.7_:_AP-_ga_Z4 RCA 80.01 APO 1_6.23 VZ 3_.95S

".93 7AL 4|,i9 Z&P J77_8 _TS 207.93 Z&E 130.04 £TE i81.20 7AC J16.35 ETC J66.36 CLP JTB.O9

HELJOC[NTRI{ CONIC

RL l&7,27 LAL -.DO LOL

RP J08.4| LAP -2,68 LOP

RC ?0|.376 GL J0.TJ GP

PLAN[TOC_NTRIC CONIC

C3 58.8|2 VML 7.669 CLA 23.20 R&L 34.67 R&0 6569.1 VEL 13.423 PTH 2.45 VMP IJ.6Z9 0P& _.34 RAP ZZ.|3 ECC 1.9679

LNCH ATMTH LNCM TIME L-| TIN? IN| L&T IN| LONG |NJ RT &SO IN| &?NTH |NJ TIME PO CST T|M IN| 2 LATZNJ Z LONG

90.00 4 I0 50 3420.49 -22.26 I25.74 284.39 72.03 3 7 51 2820.S -24.5I lJ?.80

90.00 0 18 20 4188.58 -.33 JTJ,34 274.91 61.68 I 28 8 3588.6 -A.II I64.1!

lO0.O0 5 55 44 3082.3I -25,04 I0|.SJ 285.34 73.IZ 6 47 7 2482.3 -27.J2 93.63

100,00 J 16 7 4002.00 Z,22 I56.22 273,49 60.18 2 22 49 3402.0 -J.?6 149.10

JlO.0O 7 AB I3 2730.38 -31.29 77.08 287.33 75.A1 8 33 43 2130.4 -32.96 6B.26

J|O.00 | A0 7 3926.69 ?.?5 IA?.I0 2?0.08 56._0 2 45 34 3326.7 3.30 |40.84

DIFFERENTIAL CORRECTIONS NI0-C(_JR$E EX_EUTION &(CuR&EV "_ ORBIT DETERNINAT|ON ACCURACY

TDE 3.I9J8 TRA 5.5922 TC3-J.4048 BAU l.I046 SGT 5625,9 SGR 401.6 SG3 J15.6 5T 2758.6 $R A00,6 _S 6A5.3

ROE .536! RRA .0323 RE3 .0080 F&U .00?ZJ RRT .4657 RRF .4§06 RTF .96j4 CRT .8743 CR$ -.83_5 C$T -.9967

FOE .7068 FRA |.4734 FC3 -,|062 85P I8660 SG8 5640.3 R23 .OOJ2 RJ3 .9614 LS& 2854.2 MS& 200.6 SSA II.6

e0E 3.2365 8RA 3.5923 8C3 1.4048 FSP -393 SGI 5629.J SG2 355.2 THA 1.9I ELI 2780.8 EL2 192.9 4LF ?.27

LAUNCH _ATE DEC 13 1965 FLIGHT TIME 208.00 ARRIVAL DATE JUL g 1966

HELIOCENTRIC CONIC

RL |47.27 LAL -.00 LOL 80.78 VL

RP _08.37 LAP -2._6 LOP 27.54 VP

RE 203.I47 GL 9.9I GP -.9I Z&L

PLANE TO_ENTRXC CONIC

C3 66.858 VHL 8.J77 0LA 24.96 R&L

LNCH A_MTM LNEH TIN_ L-_ T|NE _NJ LAT

90.00 4 22 f9 343_.14 -21.92

90.00 O 21 32 4_34.88 1.|6

100.00 6 6 59 3100.83 -24.67

|00.00 | _0 |3 404_.43 3,69

IIO.OO 7 _8 19 2752.3! -30.90

|IO.O0 I A5 23 3966.#1 9.23

OJFFERENTXAL CORRECTioNS

TO( 3.274_ TRA 6.1207 TC3-I,JSB9 B&U 1,0627

RDE .56J! RR& .0_80 RE3 .0049 FAU .00589

FD£ .7063 FRA |.54_2 FC3 -.0763 85P |867!

8DE 3.32J9 BRA 6.I209 8C3 I.l_9 FSP -383

OISTANCE 399.266

26.019 G&L J3.62 &?L 86,8J HE& 306.72 SM& J17.92 ECC .33755 ]NC 3.|898 VJ 30.253

36.384 GAP J�.J9 AZP=_BS_09=TAL _ |_49.3_ TAP gG.|0 RCA 7_.J2 APO 157.73 V2 34.968

39.48 TAP 177°OJ £TS 199.88 ?&E 129.91 ET£ 18J.22 ZJC J18.52 ETC i66,38 CLP 177.15

36.59 RAO 6569,3 V£L 13.719 PTH Z.5| VHP |2.2|0 DPA 6.25 RAP 24.22 EC( Z.|003

;NJ LONG IN| RT &SO IN| &TNTH _NJ TIME PO C$T T;H IN| 2 LAT IN| Z LONG

173.93 278.49 61.70 I 32 7 3634.9 -2.63 16T.30

103.07 289.49 72.57 6 38 40 2500.8 -26.82 94.93

158,6| 277.09 60.32 2 27 39 3443,4 -.29 |52,0_

78,68 29|.37 74.59 8 44 12 213Z.5 -32.70 69,93

|49.23 273.69 _6.9A 2 5J 29 3366,3 4.81 J42.93

M_D-COURSE EXECUTION ACEURAC_ ORBIT _E TERMINA T_ON ACCURAC_

RRT .495| RRF .4807 RTF .96_3 CRT .8677 CR$ -.B296 CST -,997_

5G8 5619.5 R?3 .OOiI RI3 .9653 LSA 279A.8 MS& 200.5 5SA |J.l

$GJ _609.0 SG2 343.7 TH& 2,0| ELI 2720.0 £L2 |94.0 AL_ ?.?_

LAUNCH _JTE 0EE 13 1963 FLIGHT TIME 2|0.00 ARRIVAL _AT£ JUL lJ 1966

HELIOCENTRIC CONIC

RL 147.27 LAL °.00

Rp J08,33 LAP -2.43

RE 204._93 GL 9.|E

PLANETOCENTR]C CONIC

C3 76,434 VML 8.743

LNCH AZNTN LNCH T_M[ L-I TIME IN| L&T

90,00 4 3_ 2 3450.62 -21,6!

90.00 0 23 42 4283.39 2.73

|00.00 6 18 5 3118.34 -2a.3!

JOO.O0 I 23 20 4090.9| 5.22

lJ0.00 8 8 lO 2773.94 -30,50

|J0.00 ! 49 44 4008.07 |0.77

O|FFERENT|AL CORRECTIONS

TOE 3.3698 TRA 6.6966 TC3 -.986_ 8AU J.00B!

R_E .3864 RR& .0867 RE3 .O030 F&U .00447

r0£ ,7095 FRA 1,6229 rE3 -.0506 8SP J8566

80£ 3.A204 BR& 6.6972 8C3 .9865 FSP -370

DISTANCE 603,164

LOL _0.78 VL 7§.98A G&L 14.9B AZL 86.83 ME& 309.92 5MA I17.73 £CC .334Z4 INC 3,1662 vl 30.z5]

LOP 30.74 VP 36.37I GAP Z0.26 AZP 87.97 TAL 148.|3 TAP 98.0_ RE& 76.03 APO 159.44 vz _4.981

GP -.90 ?AL 37,9I ?&P 176.07 ETS 193.42 ZA£ 129,75 ET£ 16J.23 ?A( 120.64 [TC 166.J6 CLP 176.|7

0LA 24.68 RAL 38.37 RAO 6569.5 VEL 14.064 PTH .=2.36 YHP |2.857 DPA 7.!4 RAP 26.26 [CC 2.2579

INJ LONG |NJ RT ASC INJ AZMT _ |NJT|M[ PO CST TIM INJ 2 LATINJ 2 LONG

127.72 292.55; 7J.24 5 32 32 2850.6 -73.97 1|9.84

176,63 281.95 61.60 | 35 6 3683,4 -J.O6 ITO.O0

104.24 293,52 72.05 7 I0 4 25J8.3 -76.54 96.J3

|61,12 280,5? 60.53 2 3I 3| 3490.9 J.23 154.57

80.23 295.67 73,76 B 54 24 Z173.9 -32.A2 71.54

151.47 277.20 57,36 Z 56 32 3408.1 6.39 143.17

MID-CO_R$E EXECUT|ON &CCURACY ORBIT _ETERMINATION ACCUR&C_

SGT 3583.7 SGR 389.4 $G3 lO9.I ST 264J.8 SR 384.8 SS 647.3

RRT .32_0 RR_ ,_||4 RTF .9692 CRT .86|7 CR5 -.8?63 C$T -.9977

SGB 5597.3 R23 ,ODD9 R|3 .9692 LS& 2739,7 NSA I99.4 SSA IO.S

SG| 5387.5 5G2 33|.2 THA 2.|0 EL! 2662.6 ELI 193.7 ALF 7,19

L_UNCH OATE DEC J3 I965 FLIGHT TIME 2J2.00 ARRIVAL OATE JUL 13 1966

HELIOCENTRIC CONIC

RL I47.27 LAL -°00 LOL 80,78 VL

RP 108.29 LAP "2.29 LOP 33.93 VP

RC 206.614 GL 8,36 GP -,89 ?&L

PLAN_TOCENTRIC CONIC

C3 87.907 VHL 9.376 DLA 24.36 RAL

LNCH ATMTH LNCH TINI_ L-_ TIME IN| LAT

90.00 4 A6 5J 3483.93 -2|.32

90.00 0 24 52 4333.8_ 4.34

|00.00 6 28 _8 3|34.75 -23.96

|00.00 I 25 27 4|38,08 6.79

210.00 8 17 42 27_4._ -30.|0

JJO.O0 l 33 |2 40_|,07 12.34

0IFF_RENTIAL CORRECTIONS

TOE 3.4708 TRA 7.3|68 TC3 -.8028 BAU .9433

R_E .6JI? RR& .IJ82 RE3 .0021FAU .00303

rDE .7145 FRA 1.707J re3 -.0299 BSP J8574

8DE 3.5_43 8RA 7.3178 8C3 .8026 FSP -360

OIST&NCE 608.686

25.950 G&L 16,J? &ZL 88.86 HCA

36.360 G&P 21,45 J?P B7.85 TAL

38.47 ?AP J75.0_ ETS 192.63 ?&E

313,|| 5MA JJ7.53 ECC .37297 ZNC 3.1402 V! 30.Z53

I47.00 TAp J00.l| RE& 73.7J APO 16I.i0 V2 34.994

|29.52 ETE 181.24 ?&C 122.72 ETC I63.9| CLP I73.J3

40.00 R&O 6569.7 VEL

IN| LONG IN| RT ASC ;NJ &ZMTH

J78.58 298.4A 70.9|

179.45 285.26 61,99

J0_.34 297.4J 71,_7

I63.74 283.92 60.82

8|.70 299.6J 7_.97

J53.8! 280.39 57.86

NZD-COUR_E EXECUTION ACCURACY

SGT _554.§ SGR 382.J SG3

RRT .5341RRF .54|3 RTF

SGB 5_67.7 R23 .000A RI3

SG! 5538,6 5G2 3J7,9 THA

14.466 PTH 2,63 VHP J3.583 0PA 7.99 RAP 2_.26 [CC ?,4467

|NJ TIME PO CST T|M _NJ 2 LAT |NJ ? LONG

5 44 35 2863.9 -23.73 120.74

| 37 6 3733,7 ,56 172.8|

7 2J |2 2534,B -26.26 97,29

2 34 23 3_38.1 2.83 157,16

9 4 |7 2194,fl -32,|3 73.07

3 O 43 343Jo! 8,00 J47.40

ORBIT OETERNINAT]ON ACCURACY

J06.0 ST 2382.4 SR 37_.6 SS 652.0

.9730 CRT ,8359 CRS -.8236 CST -,998J

.9730 LSA 2682.4 MSA J97.J 55A I0.0

2,J9 EL| 2602,3 EL2 J92.2 ALF 7.17
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JPL TM 33-99 EARTH--VENUS TRA.JECTORIES (VOL 2, |965-66_

LAUNCH LATE CEC 13 J965 FLIGHT TIN( Z|4.00 ARRIVAL DATE JUL 15 1966

HELIOCENTRIC CONIC DISTANCE 609.737

RL 147.27 LAL -.00 LOL B0.TB VL 25.916 GAL 18.12 AZL 66.89 HCA 316.31 SNA 117.36 ECC .39407 INC 3.1114 Vl 30.253

RP 108.25 LAP -Z.15 LOP 37.13 VP 36,350 GAP 2Z.80 AZP 87.75 TAL 142.00 TAP 102.32 RCA 71.12 APO 163.64 V2 35.007

RC 208.309 GL 7.62 GP ".88 7AL 35,18 zAP 173.97 [T$ 190.72 ZAE 129.24 ETE 181.24 7AC 124.72 ETC 165.63 CLP J74.03

PLANETOCENTRIC CC_4IC

C) 101,755 VHL 10,087 DLA 24.00 RAL 41.47 RAO 6570,0 VEL |4.936 PTH 2.69 VHP 14.402 DPA 8.81 RAP 30.22 ECC Z.6746

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO C$T TIM INJ 2 LATINJ 2 LONG

90.00 4 38 Z4 3476.03 -21.O5 129.36 300.16 70.6I 3 56 20 2876.0 -23.50 121.55

90.00 0 25 3 4365.28 5,98 182.35 288.43 62.27 J 38 B 3785.3 Z.Z3 175.69

100.O0 6 39 32 3149.95 -23.63 106.34 301.J3 71.14 7 32 2 2549.9 -Z5.99 96.34

100.00 ! 26 36 4186.5g 8.39 |66,45 287.IZ 61.tl 2 36 2_ 3586.6 4.49 159.84

110.00 B 26 53 ZBIA.08 -29,70 83.08 303.38 72.24 9 13 47 2214.1 -3i.8A _4.52

IlO.DO I 55 44 4095.22 13.92 156.25 283.85 58.46 3 3 59 3495.2 9,65 149,76

CIFFERENTIAL CORRECTICW5 MID-COURSE EXECUTION ACCURACY ORBIT _ETERMINA TION ACCURACY

TOE 3.5864 TRA 7.9939 TO3 -.6338 BAU .8622 SGT 5521.6 SGR 374.2 SG3 103.1 ST 2524.8 SR 363.1 SS 660.3

ROE .6372 RRA .1529 RC3 .0019 FAU .00146 RRT .5831RRF .5712 RTF .9768 CRT ,8507 DR5 -.62|4 CST -,9965

rOE .1232 FRA J,BDIJ FC3 -.DJ24 BSP 16_58 5GB 5534.3 R23 -,OOOJ R13 .9768 LSA 2627,7 MSA |93.6 SSA 9.A

BOE 3.6426 ERA 7.9952 BC3 '6338 FSP -350 5GJ 5525.9 SG2 303.8 THA 2.27 EL| 25A3.7 ELI I89,4 ALr 7.01

LAUNCH DATE DEC J3 1965 FLIGHT TIME 216.00 ARRIVAL GATE JUL 17 1966

HELIOCCNTRIC CONIC O/STANCE 6Iz. IgI

RL |A7.27 LAL -,00 LOL B0.78 VL 25.866 GAL 19.27 AZL 86.92 HCA 319.52 SMA 117.22 ECC .4|793 INC }.0789 VI 30.Z53

Rp 108,2| LAP -2.00 LOP 40.34 VP 36.341 GAP 24.33 ATP 67.66 TAL |45.|7 TAP 104.69 RCA 68.23 APO 166.21 v2 35.020

RC 209.976 GL 6.89 GP -.87 ZAL 34.05 _AP |72.80 ET$ 189.35 ZAE I_8.87 ETE 181.ZSZAC I26.66 ETC 165.31 CLP 172.85

PLANETOC6NTRIC CONIC

C3 J|6,610 VHL |o.BgJ DLA 23.62 RAL A2.77 RA0 6570.2 VEL 15.490 PTH 2.76 VHP 15.332 DPA 9.39 RAP 32,|1 ECC 2.9520

LNCH AZNTH LNCH TIME L-] TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH ]NJ TIME PC) C$7 TIN INJ Z LATINJ 2 LONG

90.00 5 9 3A 3486.67 "20.80 130.05 303,70 70.34 6 7 41 2886.7 -23,30 |22.27

90.00 O 24 13 4437.95 7.64 185.33 291.42 62.65 I 38 I| 3837.9 3.92 178.63

J00.00 6 49 44 3J63.69 -23,32 J07.25 30A.66 70.76 7 A2 2B 2563.7 -25.74 99.2_

100.00 I 26 44 4236.I4 I0.OI I69.24 290.16 61.69 2 37 20 3636.1 6.J5 162.58

JJO.O0 8 35 39 2832.34 -29.31 84.36 306.93 71.57 9 22 51 2232.3 -31.55 75.87

llO.O0 I 57 J9 4140.25 15.51 ISB.TB 286.96 59,15 3 6 19 3540,3 IJ.3O J52,19

0IFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 3.?I97 T#A 8.7360 T(3 -.479g BAU .7609 SGT _484.? SGR 365.7 SG3 I00,3 ST 2468.8 SR 350.4 SS 672.T

ROE -6631 RRA .1909 RC3 .0024 FAU-.O0030 RRT .6J18 RRF .6008 RTF .9804 CRT .8A6A CRS -,B2O| CST -.9988

rOE .7363 FRA 1.9067 rE3 .0022 BSP J8f123 SGB 5496.9 R23 -.0008 RI3 .9804 LSA 2575.7 MSA 188.9 9SA 8,9

BOE 3,7783 BRA 8.7380 eL3 .4798 FSP -34I SGI 5489,3 $G2 _89.0 THA 2.34 ELI 2486.6 EL2 165.3 ALF 6.89

LAUNCH DATE OEC 13 1965 FLIGHT TIME 218.00 ARRIVAL DATE JUL 19 1966

HELIOCENTRIC CONIC

RL 147.27 LAL -.00 L0L 80.78 VL

RP 106.17 LAP -1.84 LOP 43.54 VP

RC 21J.617 GL 6.19 GP -.96 ZAL

PLANETOCENTRI{ CONIC

C3 139.317 VHL 1|.805

LNCH 47MTH LNCH TIME

90.00 5 20 IB

90.00 0 22 20

JO0.OO 6 59 31

lO0.0O I 25 46

110.00 6 43 57

1J0.00 J 57 52

OIFFERENTIAL CORRECTIONS

TOE 3.B804 TRA 9.5575 TC3 -.3389 BAU .6313

ROE .6896 RRA .2326 RC3 .0035 rAU-.O0240

FOE .7556 FRA 2,0272 FC3 .0149 BSP 18351

BOg 3.9412 ORA 9.5604 BC3 .33B9 FSP -330

DISTANCE 613.88I

25.8_9 GAL 22.0A AZL 86,96 HCA 322.72 SMA 117,07 EC( .44502 INC3.0418 Vl 30.253

36.33A GAP 26,09 AZF 87.f6 TAL 144,55 TAP 107.27 RCA 64.97 APO 169.16 v2 35.034

33.09 ZAP 171.53 ETS 188.3| ZAE 128.40 ErE I81,25 rAG 128.A9 ETC 164.97 CLP 171.57

DLA 23.19 RAL 43.88 RAO 6570,5 VE_ 16.143 PTH 2.8A VHP 16.394 DPA 10.32 RAP 33.92 ECC 3.2928

L-I TIME IN| LA7 IN| LONG IN| R7 ASC IN| _2MIM IN| TIME PO C$T TIN IN| 2 LATINJ 2 LONG

3A95.59 -20.60 150.63 307.00 70.13 6 IB 34 2895.6 -23.12 122,86

4491.33 9.30 188.36 294.22 63.13 | 37 JI 3891.3 5.62 181.63

3175.70 -23.05 108.04 307.95 70.43 7 32 27 2575.7 -25.51 J00.10

4286.45 11.62 1t2.11 293.00 62.26 2 37 15 3686.5 7.B1 165.38

2848.99 -29.95 85.52 310.24 70.97 9 31 26 2249.0 -31.27 77.08

4183.9Z 17.09 J61.38 289.B9 59,93 3 7 3_ 3595.9 12.96 154.69

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 5446,3 SGR 356.6 $G3 97.8 ST 24|6.9 5R 336.7 SS 690,6

RRT .6404 RRF .6305 RTF ,9838 CRT .8432 CR5 -.8|99 CST -.9990

$GB 5458.0 R23 -.OOJ_ RI3 .9838 LSA 2529.4 MSA 182.9 SSA 6,4

SGJ 5ASI.I $G2 273.7 THA 2.41 ELI 2433.6 EL2 179.8 ALF 6.74

LAUNCH DATE DEC J3 1965 FLIGHT TIME 220.00 ARRIVAL OATE JUL 2| 1966

HELIOCENTRIC CONIC

RL 147.27 LAL -.00 LOL

Rp 708.J3 LAP -1.68 LOP

RC 213.230 GL 5.50 GP

PLANETOCENTRIC CONIC

C3 165.O15 VHL 12.646 OLA

LNCH AZMTH LNCH TIME L-I TIME INJLkT

90.00 5 30 33 3502.40 -20.44

90.00 0 19 17 4545.25 10.94

100.00 7 8 48 3185.57 -22.83

100.00 1 23 43 4337;32 13.2J

110.00 8 5l 43 2863.63 -28.62

II0,00 I 57 18 4232.01 18.64

01FFERENTIAL CORRECTIONS

TOE 4.0622 TRAIO.4575 TC3 -.2|4I 6AU .4724

ROE .7164 RRA ,2776 RC3 .00A9 FAU-.O04BI

FOE .7797 FRA 2.I623 FC3 .0253 BSP 18311

BOE 4.12A9 8RA10.4612 8C3 ,2141 FSP -322

0ISTANCE 61A.583

80,78 VL 25.834 GAL 24.40 AZL 87,00 HCA 325,93 5NA 116.93 ECC .47589 INC 2.9969 Vl 30.253

46.74 VP 36,328 GAP 28.II AZP 87.52 TAL I44.j7 TAP 110,I0 RCA 61.28 APO 172.57 V2 35.047

-.84 ZAL 32.3_ ?AP 170.J4 ET5 187.49 ZAE 127.81 ET( 18|.25 ZAC 130.21 ETC 164,60 CkP 170,17

22,72 RAL AJ,_ RAO 6_70oB VEL J6,922 PTH 2,92 VHP J7,6J6 OPA 1|,DO RAP 35.62 ECC 3o7J37

INJ LONG INJ RT ASC INJ AZMTH |NJ TIME PO CST TIM INJ 2 LATINJ 2 LONG

|31.06 3_0.03 69.97 6 2B 55 2902.A -22,99 123.31

191.49 296.79 63.72 l 35 3 39A5.2 7.32 184.66

108.68 310.96 70.|6 B 1 5A 2585.6 -25.32 100.77

I75.04 295.6_ 62.gA 2 36 0 373?.3 9.4_ 168,24

86.53 313.26 70.46 9 39 26 2263,6 -3J.OJ 78.15

164,05 292.6| 60.8! 3 7 50 3632.0 14.60 J57.25

M]O_(OURS_ EXECUTION ACCURACY ORgIT DETERMINATION ACCURACY

SGT S399.5 SGR 346.8 5G3 95.A ST 2363.| SR 322.1 S$ 7J2,9

RRT .6679 RRF .6590 RTF ,9668 CRT .8409 CRS -,8205 C$T -.9993

SGB 5410.7 R23 -.D022 RJ3 ,9_68 LSA _A_3.0 MSA 175,9 $$a 7._

$G1 5404.5 SG2 257,9 THA 2,46 ELI 237_.7 EL2 173.1 ALF 6.57

|$05



JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL 2 1965-66

LAUNCH GATE CEC 14 |965

HELIOCENTRIC CONIC

RL 147.?5 LAL -.00

RP 107.63 L4P 3.39

RC 54,462 GL I6.47

PLANETOCENTRIC CONIC

C} 3?.946 VHL 5,740

LNCH ATMTH LNCH TIHE

90,00 ? l 73

90.00 I2 41 54

I00.O0 3 20 17

IO0.O0 14 5 42

ll0.00 4 22 55

FLIGHT TIME 70.00 ARRIVAL DATE FEB ?2 1966

DISTANCE 193.040

LOL 81.79 VL 27.833 GAL -|0,05 A?L 86.61HCA 87.45 SHA 129.I1 ECC ,Z?766 INC 3.39}4 V1 30.156

LOP 169.24 VP 37.924 GAP -B.63 ATP 89.85 TAL Z21.55 TAP 309.00 RCA 100.37 APO I57.86 V? 35,Z08

GP I.gz ZAL 144.65 ?AP 21.47 ETS 354.04 ?AE 150.I0 ETE 344.I0 ?AC 62.86 ETC 163.90 CLP -21.38

OLA -5.20 RAL Z92.63 RA0 6568.3 VEL IZ.4ZZ FTH Z.Z4 VHP 6.272 DP4 -I3.44 RAP 330.50 ECC 1,5422

L-I TIN? ;NJ LAT ZNJ LONG INJ RT A$C INJ A5HTH INJ TIME PO CST TIM INJ ? LAT INJ 2 LONG

E175,7I . -I8,61 39,03 161,0I Ill,74 Z 37 59 1575,7 -15,49 31.74

5143.07 25,30 229.29 |64.23 7_.84 J4 ? 57 4543,1 75.?4 211.22

Ig?|.Z| -I9.80 |9,B0 160,50 1IZ.87 3 5E ]8 |3ZI.Z -I6.53 12.54

4872,80 26.55 209.07 I63.89 75.73 I5 26 55 4272.8 24.33 200.98

I725,|2 -22,97 3,57 158,95 116,04 4 5I 40 1125.I -I9,?B 356.I8

110,00 J3 19 35 464J.65 29.91

DIFFERENTIAL COQRECTIONS

TDE -.1875 TRA -.3173 TC3 .3893 BAU ,176J

ROE -.3750 RRA .0588 RC3 -.0910 FAU .0561|

FCE .4652 FRA -.6624 FC3-1,4745 8SP 1499

B0E .4192 BRA .3227 8(3 .3998 FSP -434

190,44 162.81 72,62 I6 56 55 4041,6 ?7.74 182.27

MID-COURSE EXECUTION ACCURACY ORBIT _ETERNINATION ACCURACY

$GT 579.6 $GR 393.0 5G3 16_.1 57 2|0.5 SR 374.7 55 275.2

RRT .0204 RRF -,0490 RTF -.5817 CRT .8662 CR$ .9310 CST .6417

$GB 700.5 R23 -,0270 RI3 -.5818 LSA 489.8 MSA I41.3 SsJ Z4.5

5GI 379,7 SGZ 392.9 THA J.47 ELI 4|9.4 EL? 94.0 ALF 62.55

LAUNCH DATE DEC 14 1965 FLIGHT TIN? 72.00 ARRIVAL DATE FEB 24 196_

HELIC_ENTRIC CONIC
_ISTANCE 199.827

RL I47.25 LAL -.00

Rp I07.66 LAP _.38

RC 56.291GL I6,6|

PLANETC_ENTRIE CONIC

C3 3Z.149 VHL 5.670

LN(H AZMTH LNCH TINE

90.00 I 57 8

90.00 I2 _8 12

IO0.O0 3 16 2

IO0.O0 I4 1 58

liD.DO 4 18 42

I10.00 15 15 47

DIFFERENTIAL CC_RECTION$

TDE -.I846 TRA -,3098 7C) ,3955 BAU .1743

ROE ".3703 RRA .0374 RC_ -.0893 FAU .06275

FOE .5270 FRA -.7810 FC3-1.6897 BSP 1482

BOE .4138 BRA .315I B(3 .40_4 FSP -504

LOt. 81.79 VL 27,950 GAL -9.98 AZL 86.62 HCA 90.69 SMA 129.94 ECC .21742 INC 5.375? vI 30.256

LOP 172.48 VP 38.00! GAP -7.80 AZP 90,04 7AL 122.89 TAP 313.58 RCA 101.69 APO 158,19 VZ 35,200

GP _.06 ?AL 145,46 TAP 24.83 ET$ 354.46 ZAE 150,84 ETE 544.30 7AC 62.69 ETE I63.95 CLP -24.75

DLA °5o16 RAL 291,63 RAO 6568,3 VEL I2,390 PTH 2,24 VHP 5,855 OPA -13,35 RAP 330.33 ECC 1,5291

L-I TIN? INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ ? LAT INJ 2 LONG

2170.66 -18.48 38.72 159.61 111.84 2 33 18 1370.7 -15.J5 31.44

5|35,76 25,I9 228,78 162,77 76,61 14 3 47 4535,8 73,I0 ??0,74

1916,I2 -I9,66 19,49 I59,10 112,98 3 47 58 1316.J -16,38 12,73

4865.5_ 26,4_ Z08,57 162.42 75.49 I5 ?3 4 4263.5 74.17 ?00.49

1719.92 -22,_2 3.05 157.55 1|6.17 4 47 22 I1|9.9 -19.11 355.87

4634,52 29.76 |89.94 I61,33 72.35 I6 33 2 4034.5 17.06 181.79

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 578.6 SGR 392.0 SG3 185.0 ST 209,5 SR 374.6 SS 296.5

RRT .0270 RRF -.0614 RTF -.5729 CRT .8681CR5 .9759 CST .6331

5GB 698,9 R23 -.0328 R13 -.5738 LSA 499,8 MSA 147.4 $5A 14.6

5G| 578.8 5G2 39J.B THA 1.93 ELI 4|9.0 EL2 93.0 ALF 62.65

LAUNCH OkTE DEC 14 1965 FLIGHT TIN[ 74.00 ARRIVkL DATE FEB E6 1966

HELIOCENTRIC CONIC

RL 147.25 L4L -.00

Rp 107.69 LAP 3.35

RC 58.JB4 GL I6.77

PLANETOCENTRIC CONIC

C3 31.465 VNL 5,609

LNCH AZNTN LNCH TIME

90.00 I 53 26

90.00 12 34 34

JO0.O0 3 12 _I

IO0.00 I3 58 39

lJO.O0 4 15 3

IJ0,OO 15 12 27

DISTANCE 206,586

LOL 81,79 VL 28.051 GAL -9.92 kZL 86.64 NCA 93.92SHA 130.66 ECC .21294 INC 5.3571 Vl 30.256

LOP 175.72 VP 38.067 GAP -7.01 A_P 90.23 TAL 224,10 TAP 318.03 RCA 102.84 APO 158.48 V? 35.191

GP 2.22 ?AL 146,16 ?AP 25,39 Er5 354,79 7AE 151,89 ETE 344.81 ?AC 62,34 ETC 163,98 CLP -ZB.3!

DLA -5,13 RAL 290,75 RAD 6568,3 VEL 12,363 PTH Z,23 VHP 3.470 DPA -13.31 RAP 329,96 ECC 1.5J78

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A?NTH INJ TIME PO CST TIM INJ 2 LAT JNJ 2 LONG

?166.09 -18.36 38.43 158,38 111.94 ? 29 32 1566.1 -15.23 31.16

3129.52 25.09 228.35 161,48 76.42 14 0 23 4529,5 22.97 ZZD.3Z

1911.50 -19.54 19.20 157,86 113,08 3 44 12 1311.5 -16.Z4 11.95

4B59.35 26.32 208.14 161.14 7fl,29 I} 19 39 4259.4 24.04 ?00.08

1713,20 "22,68 2,76 136,32 116,29 4 43 38 Ill}.? -18,96 355,59

4628.42 29.63 189,31 160.04 72.13 16 29 35 4028.4 ?6.91 181,38

ORBIT 0ETERMINATION ACCURACY

ST ?07.1 SR 373.8 55 3J_.8

CRT .8654 CR5 .9216 CST .6194

LSA 509.9 NSA 154.0 SSA 14,5

ELI 417.I EL2 93.0 ALF 62,93

DIFFERENTIAL CORRECTIONS

roe -.JBOI TRA -.3063 TC3 .3946 BAU .1699

RDE -.3656 RRA .0369 RE3 -.0865 FAU .O7023

FDE .5970 FRA -.9139 FC3-1.9322 BSP 1440

80E .4075 BR4 .3JI6 BC3 .4039 FSP -584

LAUNCH DATE DEC 14 1965

HELIOCENTRIC CONIC

RL 147,Z} LAL -,OO LOt. 81.79 VL 28,137 GAL

RP 107,77 LAP 3.31 LOP 175.96 VP 38.122 GAP

NI0-COURSE EXECUTION ACCURACY

SGT 573.1 $GR 390.1 SG3 210.7

RRT .0337 RRF -,0762 RTF -.5560

5GB 693,3 R23 -.04|4 RI3 -.5575

5G1 573.4 5G2 389.7 THA 2.44

FLIGHT TIME 76.00 ARRIVAL DATE FEB 28 1966

DISTANCE 213,316

-9,87

-6.26

RC 60.133 GL ]6.89 GP 2.39 ?AL 146,76 ZAP 32,15

PLANETOCENTRIC CONIC

C3 30.869 VHL 3.356 DLA -3.1| RAL 290,00 FAD 6568.Z

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG

90.00 I 50 16 2161.87 -IB.Z6 38.17

90.00 12 32 ] 5124.13 25.00 227.98

IDO.OD 3 9 12 1907.24 -19.42 18,93

JO0.O0 13 53 46 4855.99 26,23 207,77

J10,00 4 11 55 1710.88 -22,54 2.49

IlO.O0 15 9 32 4623.12 29.52 189,|4

DIFFERENTIAL CORRECTIONS

TOE -.I734 TRA -.3074 TO3 .3854 BAU -16_6

RDE -.3606 RRA .0572 Re3 -.0820 FAU .07860

FDE .6754 FRA-J.0615 FC3-2.2044 BSP ]372

BD£ .4001 BRA ,3127 BC3 .3940 FSP -675

ATL 86,66 HCA 97,J6 SNA J31,29 ECC ,Z09|0 INC 3,3388 Vl 30.256

AZP 90.42 TAL 225.J8 TAP 322.33 RCA 103.83 APO 158.74 V2 35.181

ET$ 355.06 ZAE |33,28 ETE 343,03 ?AC 61.79 ETC 163.99 CLP -3?.0?

V£L 1_.339 PTH 2,22 VHP 5.115 DPA -13.3J RAP 329.39 ECC 1.3080

INJ RT ASC INJ AZNTH INJ TIN? PO CST TIM INJ ? LAT INJ 2 LONG

137.30 112,03 2 26 18 1561,9 -15,11 30.91

160.37 76.25 13 57 25 4514.1 _2,86 119.96

J36,79 113,18 3 40 59 1307.2 -16,1Z 11,70

J60.02 75,12 15 J6 40 4254.0 ?3.93 199.77

135.25 1J6.40 4 40 26 JJJO,9 -18,BI 355.34

138,92 7J.93 16 26 35 4023.1 _6.77 181.O3

MI0-COUR$E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 562,7 5GR 387,4 5G3 239.6 ST 203,J 5R 37?,3 SS 342.j

RRT .0397 RRF -.0939 RTF -.5277 CRT .8565 CRS .9183 CST .5979

SGB 683.2 RE3 -.0542 RI3 -.5300 LSA 520.1MSA 160.8 SSA ?4.3

5GI 563.1 5G2 386,8 THA 2.96 ELI 413.5 EL2 94.4 ALF 65.46

z_

1806



JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL. 2. 1965-66J

LAUNCH GATE 0[C I4 ]965 FLIGNT TINE ?8.00 ARRIVAL 0ATE NAR Z |966

HELIOCENTRIC CONIC DISTANCE Z2D.OI§

RL 14T.Z5 LAL -.DO LOL 81.79 VL ZS,ZI0 GAL -9.81AZL 86.68 HCA 100.39 SNA 13|.82 [CC .2058I INC 3.3803 V| 30,85G

Rp ]07.75 LAP 3.27 LOP JBZ.20 VP 38.166 GAP -5.54 AZP 90.60 TAL ZZ6,10 TAP 526,49 RCA 104.69 APO 158.95 VZ 38.171

RC 6Z.133 GL 17.00 GP 2.58 7AL I47.Z7 ZAP 36.|4 ETS 355.29 ZAE 154.99 ETE 345.15 ZAC 61.01 ETC |63.98 CLP -32.06

PLANETOCENTRIC CON]C

C3 30.339 VHL 5.508 OLA -5.10 R4L 289.36 RAO 6588.2 VEL 12.3I? PTH 2.EZ YHP 4o791 OPA -I3.38 RAP 328.59 ECC 1,4995

LNCH ATMTH LNCH TIME L-I TIME INJ LAT |NJ LONG ]NJ RT ASC ZNJ A2MTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

90,DD J 47 37 2157.95 -1B.J5 37.93 J58.38 112,1| Z 23 55 I557.9 -J5.00 50.67

90.00 JZ Z9 33 5119.58 24.92 227.65 159.40 76,11 15 54 55 4519.4 22.77 219.65

IO0.O0 3 6 35 1903.88 -19.52 18.89 155.86 115.27 5 58 16 1303,5 -16.00 11.46

]00,00 J3 53 ]8 4849.26 26.14 207.44 159.05 74.97 15 14 ? 4249.3 25.8_ 199,4J

ll0.00 4 9 17 1706.87 -22,42 2.24 154.52 116.50 4 37 44 1|06.9 -JS,£a 335.10

]10.00 15 7 3 4618.43 29.42 |88.B| 157.95 71.76 |6 24 2 4018.4 26.65 180.T2

OIFFERENTrAL CC_'RECTZONS MI0-COURSE EXECUTION ACCURACY ORBIT 0ETERNINATION ACCURACY

TOE -,]650 TRA -.5126 TC5 .5685 BAU .1526 SGT 547.7 SGR 58_.9 SG3 Z72.| ST |96.2 sg 570.J S$ 365._

RDE -.3553 RRA ,O583 RC3 -,0785 FAU ,08800 RRT .041_ RR_ -.J!38 RTF -.4860 CRT .838I CRS .9|51 CST .5624

FDE .7598 FRA-|.2262 FC_-2.5110 8SP |30J SG8 688.9 R25 -.0744 Rl3 -.4894 LSA 529.4 N$A |67.6 SSA 24.I

BDE ,5910 BRA ,5180 BC3 .3762 FSP -782 SG| 54_.2 SG2 383.5 THA 5.25 ELl 407.5 EL2 97o2 ALF 64.48

LAUNCH OATE DEC 14 1965 fLIGHT TIME 80.00 ARRIVAL DATE MAR 4 1966

HELIOCENTRIC CONIC

RL 147.25 LAL -.DO

RP IO7.78 LAP 3.2|

RC 64.180 GL 17.08

PLAN(,TO(.ENTRIC CONIC

C3 29.857 VHL 5.464

LN(H ATHTH LNCH TIME

90.DO I 45 26

90.00 12 27 52

100,00 3 4 23

100.00 I_ 51 16

llO.OO 4 7 8

IIO.OO 15 5 !

0ISTANCE 222.681

LOt- 81.79 VL 28.270 GAL -9.76 AZL 86.70 HCA J03.62 $MA 152.27 ECC ,20298 INC 5.5014 VI 30.256

LOP I85.44 VP _8.20! GAP -4.85 AZP 90.?8 TAL 226.88 TAP 350.50 RCA I05.42 APO 159.12 V2 55.160

GP 2.79 ZAL J47.69 ZAP 40.37 ETS 355.48 ?AE 157.05 ETE 545.14 7AC 59.99 ETC 165.94 CLP -40.29

OkA -5.09 RAL 288.8_ RA0 6568.Z VEL 12.298 PTH 2.2I VHP 4.497 0PA -13.49

L-I TIME ]NJ LAT JNJ LONG |NJ RT ASC _NJ ATMTH _NJ TIME PO C$T TIM

2154.22 -18.06 57.70 155.59 112,|9 2 21 21 1fl54,2

5115.O6 24.85 287.56 158.58 75,97 I_ 52 47 4515.J

I899.55 -19.22 18.46 I55.07 115.55 5 56 3 1299.6

4844.96 26.07 207.14 158.23 74.83 15 12 J 4245.0

1703.11 "22.51 2,01 153.55 116.60 4 35 31 1103.1

4614,16 29.55 188,5| 157.12 71.60 16 21 55 4014.2

0IFF£R£NT[AL CO_R£CTJONS

TOE -.|312 TRA -._257 TC3 .3392 BAU .1382

ROE -,3497 RRA .O603 RCJ -.0691 FAU .09814

FOE .8546 FRA-I.4002 FC5-2.8436 8SP I159

BOE .38J0 BRA ,_5J2 BC3 ._468 FSP c895

RAP 327.55 ECC 1,4914

|NJ 2 LA7 INJ 2 LONG

-I4.89 50.45

22,68 2J9.36

-I5.89 11.24

25.75 199.12

-19.56 354,88

26.54 180.44

_SIT DETERMINATION 4CCUR4CY

ST 189.4 SR 367.2 SS 389.9

CRT .8075 CR5 .9159 csr .5159

LSA _40.| NSA 174._ 554 13.8

ELI 400.5 EL2 JOZ.4 ALF 65,69

MID-COURSE EXECUTION ACCURACY

SGT 529.5 SGR 379.8 5G3 307.5

RRT .0416 RRF ",]386 RTF -.4194

5GB 851.4 R25 -.I028 R15 -.4244

5GJ 529,8 5G2 379.1 THA 5.51

LAUNCH GATE DEC I4 ]965 fLIGHT TIHE 82.00 ARRIVAL DATE MAR 6 1966

HELIOCENTRIC CONIC

RL ]47.25 LAL --00

RP lO?.SI L4P 3.|4

RC 66.26B GL 17.14

PLANETOCENTRIC CONIC

C3 _9.4|0 VHL 5.423

LNCH AZHTH LNCH TIME

90.00 I 43 43

90,00 IE 25 55

100.00 5 Z 40

]O0.OO 15 49 40

110.OO 4 5 25

I]O.OO 13 5 24

C[F_ER£NTZAL CORRECTioNS

T0E -.135J TRA -._444 TC5 .3000 BAU .1203

RDE -,343T RRA ,D633 RC3 -,0604 FAU .JDgED

F_E .9528 FRA-|.5878 FC5-5.2145 BSP J004

80E .3695 8RA .5502 BC3 .5060 FSP -10_5

DISTANCE 255.514

LOL 81.79 VL 28.320 GAL -9.7| 42L 86.?Z HCA 10_.85 SN4 132.64 ECC .20053 INC _.2820 VI 30.256

LOP 188.67 VP 58.228 G4P -4.20 A2P 90.95 TAL 227,5| TAP 334.36 RC4 I06.04 4PO I_9.24 v2 35.]49

GP 5.01 ZAL 148.01 ZAP 44.8_ ETS _5_.67 74[ 159.44 ETE 544.96 Z4C 58.74 [TC 163.87 CLP -44.75

0LA °3.08 RAL Z88.41RA0 6568.2 VEL 12.279 PTH 2.21VHP 4.253 0P4 -15.67 RAP 526.28 ECC 1.48a0

L-_ TIME INJ LAT INJ LONG INJ RT A$C |NJ A2NTH INJ TIHE PO CST TIN INJ 2 LAT ]NJ _ LONG

ZJ_O.6? -17.97 57.48 154.92 I12_6 2 19 54 1550.7 -14,79 30.24

311/.04 24,79 227.08 157.89 75.85 I5 51 6 4§II.O 22.60 219.09

1896.00 -19.12 18.24 154.41 113,42 3 54 16 1296.0 -15.79 ]1.05

4840.95 26.00 206.87 157.55 74,78 15 J0 20 4240,9 25.64 I98.86

1699,55 -22.20 1.79 152.87 116,69 4 53 45 1099.5 -|8.44 354.67

4610,18 Z9.25 188.25 156.42 71.46 16 20 14 4010.2 26.44 I80.IT

MIO-COURSE EXECUTION ACCURACY ORbiT DETERN[NATION ACCURACY

5GT 509.6 SGR 575.J SG5 345.7 ST I_0.2 5R 563.7 ss 415.7

RRT ,OSJ4 RRF -,J668 RTF -,3252 CRT .7588 CRS .9J2_ CST .4382

SGB 652,8 R25 -.1445 RJ5 -,5507 LSA 550.0 HSA 181.1 554 25.6

SG| 509.9 SG2 574.7 THA 2.88 ELI 390.8 EL2 I09,6 ALr 67.58

LAUNCH DATE OEC 14 1965 FLIGHT TIME 84.00 ARRIVAL OATE MAR 8 1966

HELIOCENTRIC CONIC

RL |47.25 LAL -.DO

Rp J07.85 LAP 3.06

RC 68.394 GL J7.19

PLANETOCENTR_C CONIC

C3 28.9_4 VHL 5.584

LNCH A_HTH LNCH TINE

90.00 I 42 25

90.00 12 24 45

100.00 3 I 22

]DO.D0 _5 48 28

IlO.OO 4 4 7

IIO.O0 13 2 JJ

OISTANCE 259.914

LOL 81.79 VL 28.359 GAL -9.65 AZL 86.74 HCA 110,08 S_A I52.83 ECC .I984I JNC 3.2619 Vl 50.256

LOP I91.90 VP 38.246 GAP -3.58 A2P 91.12 TAL 228,00 TAP 338.08 RCA J06.56 APO 159.31 v2 55.]38

GP 3.26 ZAL 148,28 z_p 49.53 _T$ 3_5.84 ZA_ 162.I5 ETE 544.54 ZAC 57.28 ETC 165.79 CLP -49.45

OLA -5.08 RAL 288.10 RAO 6568.2 VEL 12.262 PTH 2.21 VHP 3.999 DPA -J3.89 RAP 324.76 ECC 1.4770

L-I TIME INJ LAT INJ LONG INJ RT ASC |NJ A2MTH INJ TIME PO CST TIM INJ 2 LAT [NJ 2 LONG

2147.25 -|7.88 37,26 154.37 112.35 2 18 12 1547.5 -14.70 50.05

5107.17 24,72 2_6.82 157.30 75.75 15 49 51 4507.2 22.52 218.8_

1892.57 "19.03 18.02 J53.85 I15.50 5 32 54 1292.6 -15.69 10,82

4637.09 25.95 206.60 156.9_ 74.57 15 9 5 4237.I 25.56 198.60

1696.08 -22.09 1.58 152.32 116.77 4 32 23 1096,1 -18.32 554.47

4608.34 29.16 187.98 J_.83 71,32 16 _8 58 4008.5 26.34 J79.92

MZO-COUR$[ EXECUTION ACCURACY ORBIT DE TERMINATION ACCURACY

5GT 493,6 SGR 370,0 SG3 585.7 ST 17_.5 5R 359.6 55 438.]

RRT .0106 RRF -,200_ RTF -.1880 CRT .6786 CRS .9155 CST .5549

SGB 6J6.9 R23 -,I963 RI3 -.1907 LSA 561.6 MSA 187.3 SSA 25.2

SGJ 493.7 SG2 569.9 THA |.04 ELI 580.5 EL2 1J9,8 _LF 69.89

DIFFERENTIAL (*ORRECTION5

TOE -.J169 TRA -.37J9 T_3 .2462 BAU .0973

R0E -.3375 RRA .0870 Re5 -.0500 FAU .|2064

F0E I.DSB8 FRA-I.7772 FC3o3.6035 BSP 777

80E ,3570 BRA .5779 BC5 .2512 FSP -1157
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 2. 1965-66)

LJUNCN CATE 0EC 14 J96_ FLIGHT TINE 86.00 ARRIVAL 0ATE MAR ID 1926

HELIOCENTRIC CON;C

RL ]47,_ LAL ".00

RP J07.89 LAP 2.98

RC 70._53 GL 17.22

PLANETOCENTRIC CONIC

C3 28.37l VHL 5.345

LNEH A?NTH LNCN ?[M_

90.00 I 4] 30

9D.DO ]2 Z_ 36

]00,00 3 0 27

]00.00 ]3 47 39

I]0.00 4 3 13

110.O0 15 I Z3

DIFrER[NTIAL CORRECTIONS

TDE -.0951 TRA -.4072

ROE -.3303 RRA .07|6

FOE 1.1666 FRA-I.9654

6DE .343_ BRA .4_34

LOL 81.79 VL 2B.3BB GAL

LOP 195.13 VP 38.25? GAP

GP 3.51 ?AL ]4B,4Z ?AP

DISTANCE 246.478

-9.59 A?L 86.76 HCA l|3.30 SNA 133.J$ £CC .19656 ;NC 3.2410 Vl 30.255

"2.99 AZP 9|,28 TAL 22g.35 TAP 34|.65 RCA 106.98 APO ]39.33 V2 33.1Z6

54.46 ETS 356.02 ?A£ 165,16 IT[ 343.72 ZAC 55.55 ETC ]63.$7 CLP -34.38

OLA °5.07 RAL 2B?.BB RA0 6568.1 VEL 12.245 PTH 2.20 VHP 3.795 0PA -|A.J5 RAP 323.0] ECC |.4?02

L-| TIME |NJ LAT IN] LON_ |NJ RT A$C |NJ A?MTM IN] TINE PO CST TIN |NJ 2 LAT [NJ Z LONG

2]43,9] -I?.79 37.06 ]53.92 ]12,40 Z 17 14 ]543.9 -]4.60 29.83

5J03.34 24.66 226.55 ]56.83 75.62 13 48 59 4503.3 22.44 Z]8.39

1889.21 -I8.94 ]7,B2 ]53.40 ]13.57 3 3! 56 I289.E -15.59 ]0.6P

4833.27 25.86 206.34 156.47 74.45 15 8 J5 4233.3 Z3.47 I98.33

J692.69 -21.99 1.37 I51.87 ]16.86 4 3! 26 ]092.7 -I9.21 354.28

4602,56 29.08 ]87.70 155.35 7|.I9 |6 IB 5 400Z.6 Z6.24 179.67

NIO-COURS[ [XECUT|ON ACCURACY ORBIT DETERMINATION ACCURACY

TC3 .1790 BAU .0629 $GT 488.9 5GR 364.8 SG3 426.8 ST 166.4 SR 355.0 $S 481.7

RC3 -,0379 F_U .]323J _RT -.0304 RRF -.2399 RTF -.0086 CRT .5596 CRS .9]32 C$T .1911

FC3-4.009! BSP 523 $GB 6]0.0 R23 .2404 RI3 -.O006 LSA 573.7 MSA t93,0 $5A 22.8

BC3 .|829 FSP -1292 SGI 489.2 SG2 364.4 THA ]77.08 EL] 368.9 EL2 ]32.7 ALF ?3,04

LAUNCH DATE DEC J4 i965 FLIGHT TIME 88.00 ARRIVAL OAT[ NAR iZ 1966

HELIOCENTRIC CONIC

RL ]47.25 LAL -.OO LOL 8J.79 VL 28.409 GAL

RP 107.92 LAP 2.BB LOP 198.35 VP 38.262 GAP

RC 72,74l GL 17.25 GP 3.78 7AL J48,5I ZAP

PLAN_TO_ENTRIC CONIC

C3 28.J64 VHL 5.307 DLA

LNCH AZMTH LNCH TIM_ L-J TIN_ IN] LAT

90.00 ] 40 5? ZI40.59 -17,7I

90.00 12 Z3 30 5099,49 24.59

lO0.O0 Z 59 55 1885.87 -IB.85

JO0.O0 13 47 J4 4829.43 25.79

JIO.OO 4 2 4l ]689.33 -2|.89

110.OO 15 0 57 4598.74 29.00

DIFFERENT|AL CORRECTIONS

76[ -.O690 TRA -.4495 TC3 .0990 BAU .0384

R6E -.3_3] RRA ,0770 RC3 -.0240 FAU .14407

FOE ].2664 FRA-2.1496 FC3-4,4287 B6P 336

6OE .3304 8RA .4560 BC3 .|019 FSP -1439

01STANCE 253.008

-9,52 AZL 86,78 HCA IJ6.52 SNA 133.32 £CC .19493 INC 3.2]91 vJ 30.236

-2,42 AZP 91.44 TAL 228.56 TAP 345.08 RCA ]07.33 APO ]59.3J vz 35.114

59.58 ET$ 356.2| ZAE 168.45 [T[ 342.|5 ZAC 53.64 ETC 163,53 CkP -39.5]

-5.06 RAL 287.76 RA0 6568.J VEL J2.229 PTH

IN] LCNG ZNJ RT A$C /NJ AZNTH IN] TIME

36.85 ]53.56 112.46 2 16 38

226,29 156.44 75.50 13 48 30

17.61 J53.05 113.64 3 3l 20

206.07 J56.09 74.33 15 ? 44

1.16 151.52 ]/6.94 4 30 5l

I87.43 ]54.96 71,05 16 17 35

M|O-COURSE EXECUTION ACCURACY

SGT 503.9 5GR 359.5 5G3 468.4

RRT -.0957 _RF -.2830 RTF ,]973

5GB 619.0 RE3 .Z453 RJ3 -.2218

5GJ 506.3 5G2 556,E THA ]72.23

2.20 VHP 3.6?1DPA -]4.44 RAP 32J.04 ECC 1.4633

PO CST T/M IN] 2 LAT IN] 2 LONG

|340.6 -14.5] 29.63

4499.5 72,36 2]8.33

1285.9 -I5.49 lO.43

4Z29.4 _3.39 19B.]O

I089.3 -J8.]0 334.08

3998.7 26.]4 179.42

ORBIT OETERMINATION ACCURACY

ST |64,! SR 349.7 SS 482.5

CRT .3892 CRS .9]66 C$T .0007

LSA 585.1NSA 198.0 SSA 22.4

EL] 356.7 EL2 148.2 ALF 77.45

L_UNCN DATE OEC 24 1965 FLIGHT TIME 90.00 ARRIV4L 0ATE MAR 14 1966

HELIOCENTRIC CONIC

RL 147o25 LAL -.00 LOL 8].79 VL 28.423 GAL

RP 107.96 L4P 2.77 LOP 201.58 VP 38.260 GAP

RC 74.954 GL 17.26 GP 4.06 7AL 148.53 7AP

PLANETOCENTR|C CON|C

C3 27.754 VHL 5.268

LNCH ATNTH LNCH TINE

90.00 I 40 45

90.00 I2 23 27

]00.00 Z 59 43

100.00 13 47 II

I]0.00 4 2 30

]]0.00 ]5 0 53

01rFERENT]AL CORRECTIONS

TCE -.0407 TRA -.5003 TC3 .0035 BAU .0034

ROE -.3132 RRA .0829 RC_ -.0085 FAU .|5494

roe 1.364] FRA-2.3II8 FC3-4.8330 BSP 460

BOE .3]79 BRA .307J 8C3 .0092 FSP -]57I

ÚISTANCE 259.504

-9.45 AZL 86.80 HCA ]19.74 SMA 133.42 £CC .19349 /NO 3.1959 VJ 30.256

"].88 A?P 9]°59 TAL 228.64 TAP 348.58 RC4 J07.60 kPO 159,23 VZ 35.101

64.87 ET$ 356.41 ?AE ]71.94 ET[ 338,85 ZAC 51,57 ETC ]63.36 CLP -64.80

OLA -5.05 RAL 287,73 RA0 6568.] VEL J2.Z12 PTH Z.J9 VHP 3.477 OPA -14.73 RAP 318.91 £CC 1,4568

L-I TINE IN] LAT IN] LONG |NJ RT ASC IN] AZNTH INJ TINE PO CST T|M |NJ 2 LAT ZNJ 2 LONG

2137.24 -17.62 36.64 I53.29 l]2.53 2 16 22 ]537.Z -]4.4l Z9.43

5095.52 24.52 226.02 156.14 75.38 J3 48 23 4495.5 22.28 218.07

]882,52 -18.75 I7,40 I_2.78 ]J3.7J 3 3l _ ]262.5 -13,39 J0.23

4825.48 25.7] 205.80 ]55.79 74.2] I3 7 36 4225.5 23.30 197.84

1685.95 -21.78 .95 ]5].25 1]7.02 4 30 36 J083.9 -I?.9B 353.88

4594.83 28.9] ]87.16 ]54.66 70.9] J6 17 ?6 3994.B Z6.03 179.16

M|0-COUR$E EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

SGT 548°| $GR 354.7 8G3 507.5 ST 159.7 SR 343.9 SS 5OZ,5

RRT -.]764 RRF -.33J9 RTF .402] CRT .J836 CRS .9]99 CST -.2058

SGB 652.8 R23 .2161 RJ3 -.4304 LSA 598.4 NSA 202.3 SSA 22.O

SG] 553.9 SG2 345,4 TMA ]69.28 ELI 345.8 EL2 ]66.0 ALF 83.Z6

LAUNCH DATE DEC ]& 1965 FLIGHT TII_ 92.00 ARRIVAL DATE MAR 16 1966

0|STANCE 265.966

-9.38 AZL 86.83 HCA ]22.96 SNA J33.46 ECC .J9220 INC 3.1712 V] 30.256

-1.36 AZP 9],73 TAL 228,60 TAP 3fll.56 RCA 107,BI APO ]59,11 VE 35.089

70.27 ET5 356.65 ZAE ]75.53 ETE 329.53 ?AC 49.39 ETC 163.J7 CLP -70.21

HELIOCENTRIC CONIC

RL 147.25 LAL -.00 LOL 81,79 VL 28,429 GAL

RP ]08,00 LAP 2.66 LOP 204,80 VP 38,253 GAP

RC 77.J9J GL ]7.26 GP 4.35 ZAL 148.48 ZAP

PLANETOCENTR[C CONIC

C3 27.338 VHL 5.229 OLA -5.04 RAL 287.78 RAO 6568.I VEL ]2.]95 PTH 2.|9 VHP 3.36| OPA -|5.05 RAP 316.65 ECC 1.4499

LNCN AZNTH LNCH TIME L-I TIN£ INJ LAT _NJ LONG INJ RT ASC ZNJ AZMTM INJ TIN[ PO CST TIN INJ Z LAT INJ Z LONG

90.00 I 40 53 2]33.82 -17.53 36.43 153,10 I]2.60 2 16 27 J533.B -J4.32 29.23

90.00 ]2 23 45 5091.43 24.45 225.74 ]55.92 75.26 13 48 36 449],4 22.]9 ZJ7,80

100.00 2 59 5i 1679.08 -18.66 J7.19 152.59 1|3,79 3 3J 10 ]279.] -15.29 ]0.02

100.00 J3 4? 28 482J.40 25.64 205,52 ]55.56 74,08 |5 7 49 4221.4 23.21 197.37

]lO.OO 4 2 39 ]682.46 -2].6? ,74 ]5J.06 J]7.10 4 30 42 J062,5 -]7.87 353.68

Jl0.O0 15 J 9 4590.79 28_B2 186.88 ]54,43 70,77 16 ]7 40 3990.8 zs.gE 178.90

OIFFERENTIAL CORRECTION5 MI0-COURSE EXECUTION ACCURACY ORBIT 06TERNIN4 TION ACCURAC_

TD£ -.0089 TRA -,5572 TC3 -,J047 B_U .0584 SGT 622,8 SGR 350.3 SG3 "543.7 5T ]84.2 SR 337.4 SS 517.9

R6E -,306? RRA .08_2 RC3 ,008? FAU .J6490 RRT -.2654 RRF -.383_ RTF ,5707 CRT -.0344 CRS .92_6 CST -.4079

FOE 1.4424 FRA-Z.455J FC3-5.22J9 BSP 836 5GB 7]4.5 R23 .1775 RI3 -.5936 LSA 610,9 NSA 205.7 $$A ?].6

BDE .3069 BRA ,5643 BC5 ,]05J FSP -J703 SG] 632.4 SG2 332.6 THA J68.20 EL1 337.5 EL? 164.0 _LF 91,53
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL. 2, 1965-66_

LAUNCH OAT[ OEC ]4 1965 FL|GHT TINE 94.00 ARRIVAL DATE MAR J8 1966

HELIOCENTRIC CONIC

RL 147.25 LAL -.00

RP 108,04 LAP 2.54

RC 79.446 GL _7.26

PLANETOCENTR]C CONIC

C3 26.91I VHL 5.186

LNC_ A?MTH LNCH TIME

90.00 I 41 20

90,0O l? ZA 2Z

I00,00 3 0 IB

100.00 13 46 5

IlO,0O 4 3 7

110,00 15 I 45

0IrFERENTIAL CORRECTIONS

TOE ,O243 TRA -.6205 TC3 -.2266 BAU .0821

ROE ".Z977 RRA ,0957 RE3 .0273 FAU ,J7292

FCE 1.5100 FRA-Z.5536 FC3-5,5629 BSP 1315

B0E .2987 eRA ,6279 Be3 .??8Z FSP -IB05

UZSTANCE 272.394

LOL 81.79 VL 28,AZB GAL -9,30 A?L 86,86 HCA 126,18 SMA ]33,46 ECC ,19103 ZNC 3,1447 Vl 30,256

LOP 208.0I VP 38.241 GAP -.86 AZP 91.86 TAL 228.4A TAP 354.6J RCA 107.96 APO I5&.95 VZ 35.076

GP 4,64 ?AL 148.37 TAP 75.72 ET5 356.91 ?AE 178.37 ET( 272.56 ?AC 47.15 ETC 162.9_ CLP -75.67

DLA -5,03 RAL 267.92 RAD 6568,I VEL I2,177 PTH ?,I9 VHP 3,273 DPA -15,35 RAP 314,33 EEC 1,4429

L-I TiME ]NJ LAT fNJ LONG JNJ RT ASC JNJ ATMTH _NJ TIME PO CST TiM JNJ Z LAT |NJ _ LONG

2130._7 -17.44 36.21 |52.97 J|2.67 2 16 50 J530,3 -14.22 _9.02

f1067,|6 24o38 ?75,45 155,77 75,J3 J3 49 9 4467.Z 2Z.iO 2J7,52

1875.51 -18.56 16.97 152.A7 113,86 3 51 34 1275.5 -15.18 9.81

46J7,I5 25,56 205,23 J55,4J 73,94 J5 8 22 4217,2 23,1| |97,29

1678.85 -2J.56 ,52 150,94 |17._9 A 31 6 1078,9 -i?.74 353.A7

4586,57 28,72 186,39 15A,27 70,62 16 IB 12 3986,6 25,_I I78,62

MID-COORSE EXECUTION ACCURACY ORBIT _[TERM_NAT_ON ACCURACY

SGT 727,6 SGR 346,7 SG3 573,8 ST 208,3 SR 330,A S$ 531,5

RRT -.3507 RRF -.A395 RTF .6932 CRT -.2238 CRS ,9269 CST -.5653

SGB 805,9 R23 ,1473 RI3 -,7091 LSA 625,4 MSA 208,4 SSA Zl,I

SG1 740.0 SG2 319.2 THA J68.3I ELI 335.5 EL2 |99.9 ALF 102.35

LAUNCH DATE OEC IA I965 FL;GHT TIME 96,00 ARRIVAL DATE MAR Z0 J966

HELICK:ENTRIC CONIC.

RL 147,25 LAL -,00

RP IO8,08 LAP Z,4J

RC BJ,719 GL J7,24

PLAN_TOCENTR_C CONIC

C3 26,4.7| VHL 5.14_

LNCH AZNTH LNCH TIME

90.00 I 42 5

90,00 IE 2_ lg

I00.00 3 I A

JO0,O0 I3 49 O

IJO,OO 4 3 54

110.OO l_ 2 JO

D_STANCE 278.789

LOL 81,79 VL 28.421 GAL -9.21 AZL 86.88 HCA 129.39 SMA I33.4I ECC .16997 INC 3.JI58 VJ 30,256

LOP 211,23 VP 38,224 GAP -,39 AZP 91,96 TAL 228,17 TAP 357,56 RCA 108,07 APO 156,73 v2 33,063

GP 4.94 ZAL I48.20 ZAP BI.I3 ETS 357.22 ZAE 176,I2 [TE 194.72 ?AC A4.92 ETC I62.76 CLP -Bl.J2

DLA -3,02 RkL 268,I3 RA0 6568,1 VEL I2,159 PTH Z,IB VHP 3,210 0PA -15,37 RAP 312,0I ECC I,A357

L-I TIME _NJ LAT _NJ LONG INJ RT A$C INJ A_MTH _NJ T|H_ PO C$T TIM _NJ 2 LAT fNJ Z LONG

2126.32 -17.3A 35.98 152.92 II2.TA 2 I7 32 1526.5 -14.11 28.79

_08z,?3 24.30 225.J5 I_5,68 75.00 I3 30 O 4482.7 2_.0l _I7.Z3

I871,74 -I8,46 I6,74 JSZ,AI 113,94 3 32 I6 127J,7 -15,07 9,59

4812.75 2_,47 204.93 ]55.32 73.8| 15 9 I3 4_i_.7 23.01 I97.00

J673,04 -21,44 ,29 J50,89 llT,2B 4 3I 49 |075,0 -17,62 333,23

A582.2l 28.63 186,29 15A.J8 70.47 I6 19 _ 39#2,2 23,69 178.3A

ORB|T DETERMINATION ACCURACY

57 740,J SR 322.4 S$ 539.8

CRT -.375| CR5 .9307 CST -.6816

LS_ 639.i NS_ 2D9.9 SSA 20.7

ELI 343.4 EL2 208.9 ALF 115.70

DIFFERENTIAL CORRECTIONS

TOE .D_gJ TRA -.6#76 TC3 -.3_90 BAU .J28I

ROE -.2879 RRA ,I022 RC3 ,0472 FAU ,J7922

FOE 1,5504 FRA-2.6_J7 FC3-5,66J4 BSP J836

BDE .2939 BRA .6952 BC3 .36_J FSP -JB99

MID-COURSE EXECUTION ACCURACY

$GT 855.3 $G# 3A3.$ $G3 598.3

RRT -,A3|5 RRF -.4963 RTF .7757

SGB 92J.9 R23 .J2A7 RJ3 -.7863

$GJ _70.0 $02 30_,0 THA 168.76

LAUNCH DATE 0[C 14 1965 FL|GNT TINE 98.00 ARREVAL _ATE N_R Z2 1966

HELIOCENTRIC CONIC

RL 147.25 LAL -,00

RP I08,I2 LAP 2.27

RC B4,00B GL |7.21

PLANETOCENTR|C CONIC

C3 Z6.015 VHL 5.10J

LNCH ATNTH LNCH TIME

90.00 J 43 lO

90.0O J2 26 _0

IO0.DO 3 2 9

100.00 13 50 IZ

110,OO 4 4 5g

I10,00 13 3 51

OIFFER_NTIAL CORRECTIONS

TOE .O93B TRA -.7377 TC3 -.5013 6AU .J760

ROE -.2773 RRa .|084 RC3 .0680 rAU .leES6

FDE 1,5768 FRA-2.6373 FC3-6,0830 BSP 2401

BOE .2930 BR4 .7634 BC3 ._O6J FSP -I949

DISTANCE 285.132

LOL 81.79 VL 28.410 GAL -9.II AZL 86,92 HCA 132.60 S_A 133.32 ECC .18901 [NC 3.0643 Vl 30,256

LOP 214,44 VP 38,203 GAP ,06 A?P 9Z,09 TAL 227,80 TAP ,40 RCA 106,12 APO 15B.52 v_ 33,050

GP 3.23 ?AL I47.97 ZAP 86.51 ETS 357.5? ZAE )72.44 ET_ 1_2.70 ZAC 42.76 ETC 162.57 CLP -86.49

DLA -3.01RAL 288,41RAD 6568.J VEL I_.141PTH 2,JB VMF 3.172 DPA -15.76 RAP 309.76 ECC 1.4EBJ

k-I TIME |NJ LAT _NJ LONG _NJ RT A$C _NJ A_MTM INJ TIME PO CST T|M |NJ 2 LAT |NJ 2 LONG

2122,47 -17,23 33,73 152,92 112,82 2 IB 32 1322,5 -13,99 28,55

30?_,17 24,22 224,BA 155.65 74,86 13 51 B 4478.2 21,91 216.93

I667,68 -18.35 16.A9 J52.AI II4.02 3 33 17 1267.7 -J4,95 9.35

4808,19 23,39 204,62 135,29 73,67 15 I0 20 4208,2 22,91 196,70

1670.96 -21.32 .04 150.90 ll?.3B 4 32 50 I071.0 -17.4g 353.01

A577.68 28,52 I63.98 134.14 70.31 I6 20 9 3977.7 23.57 lTB,O_

H_0-COURSE E_CUT_ON ACCURACY ORBIT 0ETERM_NAT|ON ACCURACY

SGT 1001.3 $GR 34_.0 $G3 61A,J ST 277.6 $R 313,9 SS 346.0

RRT -._044 RRF -.3339 Rrr .8294 CRT -.4853 CR$ .9360 (ST -.7564

SGB 10_B,3 R23 ,li22 RI3 -,8366 LSA 654,8 NSA 210,9 5SA 20,!

$_j _017.6 $02 2_0.6 THA 169.35 ELI 362,5 EL2 210.E ALF 127.87

LAUNCN DAT_ OEC J4 I965 FLIGHT TINE JOO.OO ARRIVAL OATE MAR 24 J966

HELIOCENTRIC CONIC

RL 147.23 LAL -.OO

Rp JOB,J6 LAP _,J3

RC 86.309 GL 17.I7

PLANETOCENTRIC CONIC

C3 23,542 VHL 5,034

LNCH AZNTH LNCH TIME

90.00 I 44 34

90.00 12 27 56

100.00 3 3 33

I00.00 I3 3J 38

_I0.00 4 6 23

JIO.00 13 3 17

DrFrERENTIAL CGRRECTION$

TOE .|279 TRA -.8285 TC3 -.63iZ BAU ._45

ROE -,2662 RRA .II44 RC3 .090E _AU .|_478

FDE 1.5665 FRA-2.6252 FC3-6.26_0 BSP 2983

BOE .2953 BRA .6364 BC3 .6574 FSP -2002

DISTANCE 291.483

LOL 81.79 VL 28,393 GAL -9.0! A?L 66.95 HCA 135.81 SMA 133.1_ ECC .18812 INC 3.0495 V! 30.256

LOP 2J7.64 VP 38.J76 GAP .50 A?P 92,19 TAL 227,34 TAP 3.J5 RCA JOb.J4 APO 156.25 v2 33.036

GP 5.5? 7AL I47.68 ?AP 9J.?E ET$ 357.96 ?AE |68.73 ETE 176,65 ZAC 40.73 ETC 162.42 CLP -91.73

0LA -5,OJ RAL 288.77 RA0 6568,0 VEL 12.J21PTH 2.17 VHP 3,157 0PA -15.87 RAP 307,64 £CC 1.4204

L-| TINE _NJ LAT INJ LONG _NJ RT A$C INJ ATMTN _NJ TINE PO C$T T_N INJ 2 LA T INJ 2 LONG

211B.O! -17,1J 35.46 152.96 11Z.91 E 19 32 131B.0 -13.$6 2B,29

30?3,55 24.14 824,_3 155.66 74.73 13 32 30 4A73,6 21,61 Z16,63

1863.22 -18.22 16.22 1_2,A7 |14.11 3 3A 36 J263.2 -14,8J 9.09

4603.58 25.30 Z04,31 1_5.32 73.32 15 1! 42 A_03.6 22.80 ]96.40

1666.49 -21.17 359.?7 150.96 1J7.48 4 34 lO !066.5 -17.33 352,76

A573.08 28.42 I65.66 |54.17 70.15 J6 21 30 3973.J 23.A3 17?.7_

NIO-COURSE _CuT_GN ACCURACY 0R_IT DETERNINAT|ON ACCURACY

SGT J159,0 $GR 341,0 $03 624,0 ST _J8.3 SR 30A,3 SS 545.0

RRT -,573J RRF -.6099 RTF ._6_J CRT -,3662 ORS .9397 CST -.8090

SGB 1_08,1 R23 ,J029 RJ3 -,8702 LSA 666,0 MSA 210.7 SSA 19.?

SG! 1176,3 SG2 275.4 THA 169.$7 ELI 369,9 EL2 204,8 ALF 137,31
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES _ VOL 2. 1965-66

LAU_C_ CAT_ _[C 14 1965 FLIGHT TINE |0_.00 ARRIVAL CAT[ MAR 26 |966

HELIOCENTR|C CONIE 01STANCE Z97.TS?

RL 147.Z5 LAL -.0O LOL 8].79 VL Z8.372 GAL -8.9D AFL 86.99 HCA |39.0| SNA J3].03 ECC .JSTZ9 INC 9.0|01 V] }D.Z56

Rp 108.ZO LAP 1.97 LOP 220.85 VP 98,]50 GAP .9] AZP 92,2? TAL 226,78 TAP 5.80 RCA |08.12 APO 157.93 V2 }5.023

RC 8_.62] GL 17.]0 GP 5.9] ZAL ]47.35 ZAP 98.74 ETS 958,4] ZAE ]65.19 ET[ 176.60 ZAC 96.88 [TC ]6Z.]9 CLP -96.T7

PLANETOCENTRIE CONIC

C} Z5.050 VHL _ 5.005 CLA -5.0| RAL Z80.20 RAD 6568.0 VEL 12.]OJ PTH 2.J7 VHP _.J6J CPA -]5.91 RAP 309.7| [CC 1.4123

LNCH AZNTH LNCH TIME L-I TIME IN] LAT IN] LONG IN] RT ASC IN] AZMTH IN] TIME PO CST TIN IN] Z LAT IN] 2 LONG

9O.DD I 46 19 Z]1].00 -16.98 3§.15 15_.09 ]J�.D] 2 ZI 32 1319,D -13.7Z Z7.99

90.00 J2 29 95 5068.96 24.0_ 224.ZZ 155.76 ?4.59 1954 4 4469.0 2].?1 216.]3

100.00 ] 5 J8 1838.22 -18.08 15.9] ]52.59 ]I4.2Z ] 96 ]6 ]258.2 -14.66 8.T9

I00,OO 1] 53 ]7 4798,98 25.2I 204.00 I55.40 73,38 15 ]9 J6 4199.0 Z2.69 196.10

110.O0 4 8 8 |661,31 -21.02 939.47 J5].07 ]J7,60 4 ]5 49 1061.5 -17.I6 352.47

110.00 15 6 37 4568,45 28,9I ]85.35 J54.25 69.99 16 2] 5 3968.3 Z5.32 177.44

DIFFERENTIAL CORREC7ION$ MIC-COURSE EXECUTION ACCURACY ORBIT CETERMINATION ACCURACY

T_E .1607 TRA -.8985 TC9 -,8068 gAU ,2728 SC7 ]]2].7 SGR 941._ SG9 6_5.0 ST ]6].1 SR 294.| 55 94],I

RCE -.2543 RRA .II99 RC9 .II90 FAU .18998 RRT -.6949 RRF -.6646 RTF .8885 CRT -,6234 CR$ .9453 CST -,8414

FCE 1:_475 rRA'E.5626 FC]-6,9584 BSP 3574 SGB 1167.0 R29 .1008 R|3 -.8923 LSA 68].6 MSA 210.1 SSA 19.0

B0E .3008 8RA .9064 BC] .8147 FSP -ZOOS SOl |]42.0 SCZ 260.0 THA I70._4 ELI 422.9 £LZ I96.2 ALr 144.]5

LAUNCH OATE O[C 14 196_ FLIGHT TIME |04.00 ARRIVAL OATE MAR 28 1966

HELiOCENTRiC CONIC 0_STANC£ ]04.060

RL 147._3 LAL -.OO LOt. 8J.79 VL 28.]47 GAL -8.78 AZL 87.03 HCA J42,22 SMA J92.84 ECC .|865]

Rp 108.24 LAP 1.8_ LOP 224.05 VP ]8.|20 GAP I.]J AZP 92.]4 TAL 226.19 TAP 8.]6 RCA J08.06

RE 90.948 GL 17.0| GP 6.28 7AL 146.96 7AP |0|,52 ETS 958.92 7AE I6],?] ETE ]75.]0 ZAC 97.29

PLANETOCENTRIC CONIC

C3 24,337 VHL 4.93] OLA -5,04 RAL 289.69 RAO 6568.0 VEL J2.079 PTH Z,I6 VHP 9,J89 0PA -I5.85 RAP 904.00 ECC 1.4098

LNCH AZNTH LNCH T|ME L-I TIME IN| LAT IN| LONG _NJ RT ASC JNJ AZMTH IN| T_NE PO CST TIM IN| 2 LAT IN| Z LONG

90.00 I 48 28 2107.22 -16.83 34.80 153.25 113.|2 2 29 95 1507.2 -19.55 27.65

90.00 lZ 3I 24 5064.56 23.97 2Z].92 |55.90 74,46 I] 55 48 4464.6 21.61 216.04

J00.00 3 7 26 J852.47 -17.92 I5.56 I52._74 |]4,]] 9 38 J8 1252.9 -]4.49 8.45

]00.00 I9 55 6 4794.35 25.|2 20].69 I55.53 73.25 J5 |3 | 4j94.5 22.59 195.8]

110.00 4 IO IA I63§.85 "Z0.84 ]59.1] J5|.2] IJ7.7] 4 37 30 J05fl.8 -16.96 3f12.1A

JIO-O0 J5 8 47 456].94 28.20 |85.04 |54,]8 89,89 J8 _4 5I 9963.9 25.20 J77.I5

D;FFERENTZAL CORRECT|ONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .|905 TRA -.966_ TC] -.9674 8AU ,]205 5GT J492.2 5GR 342.7 SG] 820.5 ST 409.4 SR 282.8 SS 535.5

ROE -,24|6 RRA .1243 RC] .J]73 FAU .J8|6] RRT -.6922 RRF -.7166 RTF ,9045 CRT -.6685 CRS .9499 CST -,86_4

FOE 1.f003 FRA-Z.4754 FC]-6.4084 gSP 4|73 5G9 J53|,| R23 .I016 RJ3 -.9074 LSA 696.9 MSA 208,7 SSA lB.4

BDE .3077 gRA ,9745 8C] .977l FSP -200] SG| |flJJ.fi SG2 244.2 7HA J70.7_ EL| 456.2 EL2 |86.0 ALr J49.24

INC Z,9655 Vl ]0.256

APO 137.82 VZ 95.010

ETC I62.94 CLP-10|.59

LAUNCH 0ATE 0EC 14 1965 FLIGHT TINE |06.00 ARR|VAL 0ATE MAR 30 1966

HELIOCENTRIC CONIC OI$7ANC_ 9J0.]05

RL 147.29 LAL -o00 LOL 6|°?9 VL 28.318 GAL -8.66 ATL 87.09 HCA I45.42 5NA 13Z.83 ECC .18389 ]NC Z.9140 V| 90.256

RP 108.Z9 LAP J.85 LOP 227.2_ VP 38.086 GAP ],69 A_P 92.40 TAL 2_5.49 TAP I0.89 RC_ I07.98 APO 197.Z7 VZ 94.996

RE 99.Z79 GL 16.89 GP 6.89 7AL |46.59 ZAP 106.04 ET$ 359.51 ZAE 1fl8.50 ETE_ 174.91 ZAC 95.82 [TC J62.49 CLP'|O_.J9

PLANETOCENTR|C CONIC

C9 24.002 VHL 4,899 0LA -9.08 RAL 290._6 RAO 6_68.0 VEL 1_.057 PTH 2.|6 VHP 3.220 _PA -15.68 RAP 902.54 ECC 1.3950

LNCM ATM7H LNCH TIME L-! TINE ]NJ LAT IN] LONG IN] RT ASC IN] A_MTH ;NJ TIME

90.00 I 91 ] 2100.38 -I6.64 ]4.38 |53,45 I13,24 2 Z6 4

§O_b0 IZ 3] 18 5060.58 29.90 223.65 156.09 74.35 I] 57 98

]00.00 3 |O 0 1845,70 -17,73 15.|5 I_Z.�f 1|4.47 3 40 46

J00.00 19 57 _ 4790.49 2_.04 203.42 |_5.7] 73,I_ IS I6 32

JI0.00 4 12 45 |849.Z2 -20.63 358.7] |_I.44 I|7.88 4 40 15

110.00 I_ |O 46 4559.7] 28.|0 |84.75 I54,57 69.69 |6 26 46

CIFFERENTIAL CORRECTIONS MID-COURSE EXECUTioN ACCURACY

TOE _ZJ7_ tRA-|.O_O_ TC]_j_I]09 BAU .]666 SGT I660.3 SGR ]45.6 s¢] 609,.,3

ROE -.2285 RRA .I2B| RE3 .1627 FAU .I7724 RRT -.7415 RRF -.7656 RTF ,9150

FOE 1,4469 FRA-2.3319 FC3-6.393J BSP 47_4 5GB 1695.9 RE3 .1079 R|] -.9173

80E ,3157 8RA J.0383 BC3 I.J4Z§ FSP -]965 5G! |680.5 552 _8.] TH_ I71.04

LAUNCH OATE DEC I4 1965 FL|GHT T;N£ 10B,O0

PO CST TIM |NJ Z LAT IN] 2 LONe

1500.4 -13.3§ __7.24

4460.6 21,32 ZI5.78

1245.7 -14.Z8 8.05

4190.5 2_.49 195.55

1049.2 -16.74 33|,77

3959.7 Z3.08 176.88

ORBIT 0ETERMINATION ACCURACY

ST 444.7 SR E71.0 55 526.8

CRT -,7019 CRS .9937 CST -.8765

LSA 7|1.0 MSA Z07.I SSA 17.6

_L| 490.3 EL2 I79.0 ALF 153.15

ARRIVAL DATE APR l ]966

HELIOCENTRIC CONZC OISTANCE ]|6.523

RL 147.25 LAL -.OO LOL 81.79 VL 28.286 GAL -8.52 AZL 87.J5 HCA J48.62 SNA 132.99 ECC .18317

RP 108.33 LAP J.49 LOP 230.44 VP 38.0_0 GAP 2.06 AZP 92.44 TAL _24.64 TAP I3,26 RCA 107.87

RC 95.62J GL 16.72 GP 7.I7 7AL J46.07 ZAP 110.28 ETS .20 ZA[ 155.30 [TE |73.44 ZAC 34.64

PLANETOCENTRIC CONIC

c3 Z3.443 VHL 4.842 OLA -3.|6 RAL _90.89 RAO 6_68.0 V_L |2,014 PTH

LNCH AZMTH LNCH TIME L-I TIME IN] LAT IN| LONG IN] RT ASC

90.00 I 54 II Z092.06 o16.42 ]3.87 |53.70

90.00 12 35 12 5057.38 _3.84 223.43 J56.34

IO0.O0 3 J3 6 1837.5! -17.50 I4.65 133.19

IOO.OO I] 58 39 4787.16 24.98 20].I9 |55.97

IIO.OO 4 |9 46 164|.3_ -_0.38 3_8.25 I5|.69

110.00 I5 J2 48 4_56.J_ 28.02 |84.50 154.82

_IFFERENTIAL CORRECTiONS N|0-COUR8[ EXECUTION ACCURAC_

TOE ,2403 TRA-I.O_O6 TC3-I,_987 BAU .4J|4 $_T JB_B.O SGR ]50.6 $G3 594.9

ROE -.2148 RRA .13|3 RC] .J905 FAU ,J7_00 RRT -,7905 RRF -.8JI2 RTF .92_5

F0£ 1,3713 FRA-2.2J75 FC3-6.3518 8SP 5344 SO8 1861.3 R23 .1175 R|3 -.9247

BOE .3222 8RA |,0985 BC3 1.3J26 FSP -1929 SGI J849.Z SGE 212.3 THA 17J.26

2.15 VHP 3.271 OPA -J3.39

INJ AZMTH INJ TIME PO CST TIN

JJ3,40 2 29 4 1492.1

?4.25 J3 59 ]0 4457.4

IJ4,63 3 4] 44 IE37.3

7],0_ 15 |8 46 4J87,Z

||8,06 ,4 43 ? JO41,3

69.57 16 Z8 44 3956.1

INC Z.8535 VJ 30.256

APO ]56.90 V2 34,9_9

ETC J62.84 CLP-|iO.A5

RAP 90J,]4 [CC 1.385B

INJ 2 LAT INJ 2 LONG

-]3.11 Z6_73

21,45 215.58

-14.O9 7.57

22.41 195.33

-J6.47 35J.31

24.98 176.65

ORBIT 0ETERMINA7_ON ACCURAC Y

ST 483.| SR 258.3 $5 512,8

CRT -,7264 CRS .9605 CST -,8849

LSA 721.7 MSA _04.9 5SA 16._

ELI 522.7 EL2 ]64,1 ALF 156.30
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 2. 1965-66'

LAUNCH DATE DEC 14 1965

HEL|OCENTR[C CONIC

RL |47,Z5 LAL -.O0

RP J08.]7 LAP 1.}|

RC 97.969 GL 16.48

PLANETOCENTRIC CO(MID

C3 22.858 VHL 4.781

LNCH AT_TH LNCH TINE

90.O0 I 58 2

90,00 12 36 f19

100.00 J 16 52

|DO.O0 14 0 50

llO,O0 4 |9 23

IlO.O0 15 |4 48

FLIGHT TIME 1|0.00 &RRIVAL 0ATE APR } 1966

DISTANCE 3ZZ,T|5

LOL 8|,79 VL 28,25Z GAL -8.38 ATL 87,ZZ HCA |5|,8| SMA 132,|3 ECE .18451

LOP Z33.63 VP 38.013 GAP Z.4| AZP 92.45 TAL 2Z5.79 TAP 15.60 RCA IO7.74

GP ?.75 ?AL 145.57 TAP 114.23 ET$ 1.01 74[ |52.75 [T[ 172.57 ZAC 33.70

[NC 2.7805 V| 30.256

aPO |56.52 v2 34.9?0

ETC |63.44 CLP-||4.47

0LA °5.30 RAL 291.59 RAO 6567.9 VEL 12.010 PTH 2.|4 VHP 3.334 OPA -14.95 RAP 300.40 [CC |.3T62

L-| TIME IN| LAT IN| LONG IN| RT ASC IN| ATMTH IN| TIME PO CST TIN IN| 2 LAT |NJ 2 LONG

2081.66 -]6,I4 53.24 153.98 |13.59 2 3Z 43 |48|,7 -12.8| 26.|4

5055.47 23.81 223.30 |56.65 74.20 14 J 15 4455.5 21,4J 2|5.45

1827.32 -17.21 14.03 153.48 114.83 3 47 19 1227.3 -13.72 6.98

4785.04 24.94 203.05 156.29 72.96 15 20 35 4185.0 22.36 |95.20

1631,59 -20.06 357.67 |51.97 118.27 4 46 35 103|.6 -16.1} 350.76

4553.53 27.96 184.33 155.14 69.48 J6 30 42 3953.5 24.91 176,48

DIFFERENTIAL CC_RECTZONS

TOE .2587 TRA-J.|44| TC3-J.46910AU .4540

R0£ =.2006 RRA .1340 RC3 .2207 FAU ,16546

F0£ 1,2928 FRA-2.0597 FC3-6.2668 8SP 5900

BOE .3274 8RA I.Jp20 BE3 1.4856 FSP -1864

LAUNCH DATE DEC 14 |965

H[LIC_ENTRIC CONIC

RL 147.25 LAL -.00 LOt. 61.79 VL 28.214 GAL

RP 108.41 LAP J.|4 LOP 236.82 VP 37.973 GAP

RC |00,923 GL J8,14

PLANETO(ENTRZC CONIC

C3 22.244 VHL A.7J6

LNCH AZNTH LNCH TZME

90,00 Z Z 47

90,00 12 38 27

!00,00 9 21 31

I00.00 I4 Z 24

110.OO 4 23 48

11OIOO |5 16 37

MID-COURSE EXECUTZON ACCURACY OROZT 3ETERMINAT|ON ACCURACY

SGT 1991.4 SGR 358.2 553 576.1 ST 518.2 SR 245.3 SS 497.7

RRT -.8313 RRF -.8528 RTF .9273 CRT -.745? CRS .9663 CST -,8980

SG8 _0_.4 R23 .I_37 RJ3 -.9294 LSA 731.4 NSA 203.2 $9A 15,9

SGI 2013,8 SG2 J96.9 THA J71.4| ELI 552.5 EL2 153.3 ALF J58.86

FLIGHT TINIE 112.00 ARRIVAL CAT[ APR 5 1966

01STANCE 928.882

-8,23 ATL 87,3| HCA |55.0J SMA |31,86 ECC .J840| INC 2,6913 V| 30.256

Z.7_ ATP 92.44 TAL 222.87 TAP 17,87 RCA IO7.59 APO 156.12 V2 34,957

CLP-118.23GP 8.48 7AL J45.04 ZAP ||7.89 ET$ 2.00 ZAE 150.J7 ETE 17J.62 zAC 92.99 ETC 164.37

OLA -5.52 RAL 292.37 RAD 6567.9 VEL 1|.984 PTH Z.14 VHP 3.407 DPA -14.32 RAP 299,72 ECE 1.3661

L-| TIME INJ LAT |NJ LONG _NJ RT A$C JNJ ATMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2068.20 -15.77 32.42 J54.30 1|3.83 2 37 15 1468,2 -12.42 25.33

5055.69 23,81 223.32 J57.03 74.21 14 Z 43 4455.7 Z|.AZ 215.47

1814.Z! -16.83 |3.24 J53.80 115.07 3 51 46 1214.2 -13.31 6.22

4784,9l 24,93 203,04 J56.67 72,95 15 22 9 4184,9 22.36 193.J9

1819.24 -19.66 356.94 |52.29 1J8.54 4 50 47 1019.2 -iS.TO 350.06

4552.65 27.94 184.27 J55.53 69.45 ]6 32 30 3952.6 24.86 J76.43

ORBIT OETERMINATION ACCURACY

ST 548,3 SR 251.5 $$ 477.5

CRT -.7593 CRS .97|Z CST -._BB2

LSA 735.9 NSA _00.9 SSA 14,9

EL| 5.77.7 EL| 143.0 ALF 161.02

DIFFERENTIAL CORRECTiONS MID-COURSE EXECUTZON ACCURACY

TOE .7706 TRA-J.Igl5 TC9-I.6448 8AU .4950 5GT ZJ5|.8 SGR 369.S $G3 555.8

R0E -.J860 RRA .136t RC3 ._555 FAU .|5857 RRT -.8670 RRF -.8899 RTF .9306

FOE 1.1975 FRA-I.8992 FC3-6.J7|5 85P 6458 SG8 Z|83.3 RZ3 .J550 RJ3 -,9326

BOE .9284 BRA 1.1993 BC3 1.6645 FSP -1806 5Gj 2175.7 SG2 182.3 THA 171.46

LAUNCH DATE 0[C 14 ]965 FLIGHT TIME 1J4,00

HELIOCENTRIC CON[C DISTANCE 335.025

RL |47.25 LAL -.00 LOL 81,79 VL 28.175 GJL -8.08 AZL 87.42 HCA 158,_0 SMA 13|.56 ECC .18350

RP IO8.44 LAP .96 LOP 240.01 VP 37.932 GAP 3.08 ATP 92.39 TAL 22|.89 TAP 20.08 R_A |07.42

RC 102.682 GL 15,66 GP 9.4| 7AL |44.51 ZAP 121.25 ETS 5.23 7AC 147.80 ETE 170,48 7AC 32.49

PLANETOC[NTRIC CONIC

C3 21.593 VHL 4.647 DLA -5.86 RAL 293.24 RAO 6567.9 VEL 11.957 PTN Z,|3 VHP 3.491 DPA -|3.45

LNCH ATNTN LNCH TIN[ LC| TIME IN| LAT |NJ LONG IN| RT A$C |NJ ATNTH IN| TIME PO CST TIN

90,00 Z S 52 2050.16 ol5.27 31.33 154,66 114.|4 2 43 2 ]450.2

90.00 12 39 |7 5059.37 23.88 223,57 157.50 74.3| |4 3 36 4459.4

JO0,O0 3 27 26 1796.71 -16'.52 12.19 154.|5 115.39 3 57 22 1196-1

100.00 14 3 24 4788,06 25.00 203,26 I57.15 73.05 15 23 |2 4188.1

lJO,O0 4 29 19 1602,94 -19,13 355.97 152,64 1|8.88 4 56 2 1002,9

ARR]VAL OJT[ APR T 1964

INC 2.5?76 vl 30.256

APO 155.?| V2 34.945

ETC 155.71 CLP-|21.?3

RAP 298.26 ECC 1.3554

|NJ 2 LAT IN| 2 LONG

-1|.88 Z4,29

21.50 21§.?1

-12.7T 5._0

22.44 195.39

-J5.13 349.14

JJO,OO 15 |8 O 4554.59 27.98 184.40 J56.02 69,51 1_ 33 55

C|FFERENTIAL CORRECTIONS MIO-COURS[ EXECUTION _CCURACV

TOE .2750 TRA-J.2308 TC3-|.8262 BAU .5341 SGT 2307,2 SGR 386,6 SG3 533.0

ROE -.lTl3 RRA .1377 RC3 .296J FAU .J5098 RRT -.8858 RRF -.9220 RTF .9325

FOE 1.O964 FRA-|.7ZSB FC3-6.O534 85P 6990 SG8 2339.3 R23 .1848 RJ3 -.9946

BOE .3240 BRA !.2385 8C3 1.8501 FSP -1731 SG| 2333.Z SG2 169.9 THA 171.42

LAUNCH DATE OEC 14 |965

HELIOCENTRIC CONIC

RL 147.25 LAL -.OO

RP IO8.48 LAP .77

RC JO5.O49 GL |4.96

PLAN[TOC_NTRIC CONIC

C9 20.B97 VHL 4.57|

LNCH ATMTH LNCH T_ME

90,00 2 16 55

90.00 J2 98 55

100.00 3 35 13

I00.00 14 3 I9

IJO.OO A 36 29

|10.00 15 18 32

OIFFERENTIAL CORRECTIONS

TOE .2678 TRA-|.26|3

ROE -.1559 RRA ,1391

FOE ,9747 FRA-|.5546

BDE .3099 BRA 1.2690

3954.6 24.94 176.55

ORB|TID[TERMI_AT|ON ACCURACY

ST 57J.9 SR t17.5 SS 454.5

CRT -.767T CRS .9763 CST -.6634

LSA 735.3 NSA 199.5 SSA 13.8

ELI 597.I EL2 |33.5 ALF 162.84

FLIGHT TIME 116.00 ARRIVAL DATE APR 9 1966

DZSTANCE 341.|45

LOt. 81.79 VL 28.134 GAL -T.91 A?L 87.57 HCA 161.39 SMA 131.26 ECC .18304 INC 2.4271 VJ 30.236

LOP 243,20 VP 37.890 GAP 3.39 A?P 92.30 TAL 2Z0.85 TAP 22.24 RCA |07.23 APO 155.29 V2 54,932

GP J0.66 ZAL 143.99 ZAP 124.30 ETS 4.82 7A£ I45.58 ETE 169.04 ZAC 32.18 ETC 167.63 CLP-124.99

DLA -6.4| RAL 294.20 RAO 6567.8 VEL |1.9,_8 PTH Z.12 VHP )l_85 DPA -12.23 RAP 298.99 ECC 1.3439

L-| TIME INJ LAT INJ LONG ;HI RT ASC ;HI AZMTH INJ TIM£ PO CST TIN INJ 2 LAT TNJ 2 LONG

2024.87 -14.56 29.81 155,06 JJ4,56 2 50 40 I424.9 -11.13 22.82

3088.91 24.05 224,21 158.IO 74.59 14 3 24 4468.9 21.71 ZI6.33

1772.30 -15.61 |0,73 J54.55 1|5.82 4 4 45 1172.3 -12,01 3.79

4796,71 Z_.|7 203,84 |57.75 73.3| 15 23 |5 4J96,7 22.64 J95.95

1380.48 -|8.39 354.66 |53,03 1|9.34 5 2 49 980.5 -J4,34 34?.88

436|,30 28.J4 |84,86 136.63 69.74 J6 34 33 396|.3 25.|2 J76.98

N_O-COURSE EXECUTION ACCURACY ORBIT 0ETERMINA TION ACCURACY

TC3-2.0|79 BAU .5720 $GT2459,1 SGR 41J,7 SG3 509.7 ST 586.1 SR 202.5 $$ 423.0

RC3 .3469 rAU .|433Z RRT -.9|83 RRF -.9486 RTF .9336 CRT -.?684 CRS .9803 CST -.8T43

FC3-5.9373 BSP 7522 SG8 2493.3 RZ3 .2213 RJ3 -.9359 LSA 724.J MSA 197.5 $$A 12.6

8C3 2.0475 FSP -J66J SG| 2488,| $G2 16|,J THA |7J._2 ELI 607.3 EL2 J25.1 ALr |64,45

JBII



JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL. 2, 1965-661

LAUNCH 0ATE OEC J4 1963 FLIGMT TIM[ ;18.00 ARRIVAL DATE APR 1| 1_66

NELZOCENTRIC CONIC

RL 147,15 LAL -.00

RP 108.32 LAP .59

RC 102.406 GL 13,88

PLAN[TOCENTRI¢ CCNNIC

(3 20.140 VHL 4_488

LNCH ATMTM LNCH TIME

90,00 2 28 14

9O,OO l? 36 19

lO0.O0 3 46 a

100.00 14 I 10

110.00 4 46 J8

110,00 15 17 26

OIFFERENTIAL CORRECTICq_

TDE .7456 TRA-1.2785 TC3-?,220J 6AU ,6080

ROE -,J599 RRA .J598 RC3 ,4J23 FAU .13491

FOE .8369 FRA-J.5687 FC3-5,799| 8SP 8007

8DE .28E6 BRA 1.7859 BC3 2.2581 FSP -1572

OISTANCE 347.E44

LOL 81.79 _LL 28,090 GAL -?,24 A?L 82.28 MCA J6A.57 SMA 130.95 ECC .|B264 INC ?.Zl?O V! $0,Z56

LOP 246.38 VP 37.84? GAP 3.69 A?P 92.I4 TAL 219,27 TAP 24.3A RCA JOT.03 APO 154.86 V2 34.920

GP 12;42 ?AL 143,51 ZAP 127.00 [TS 6.99 ZAE 143.43 ETE 167.09 ?AC 32.06 ETC 170.41 CLP-J2#.D4

DLA -?,31RAL 295.30 RA0 6567.8 VEL 11,896 PTH 2.II VHP 3.693 DPA -10,46 RAP 298.85 ECC 1.3315

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ A?MTH INJ -TI_ME PO _$T TJN INJ 2 LAT INJ ? LONG

1987,36 -13.49 27.58 155.51 115.14 3 I 22 1387,4 -9.99 ?0.65

5088.7? 24.4I 225,56 158.88 75.18 14 I 8 4488,8 22.13 2J7.63

1736.26 -14.53 8.60 154,99 116.42 4 I5 | I136,3 -I0.86 1.73

4813,I0 23,32 205.09 158,54 73.88 15 21 25 4215,J 23.06 I97.16

1547,66 -17,28 352.75 153.45 119.96 5 12 6 947,7 -J3,17 346.06

4576.45 28.49 185.89 157.46 70.25 16 33 42 3976.3 25.54 ITT.g8

MI0-COUR$E EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

SGT 2603.1 SGR 448.5 9G3 483.7 ST 587,8 SR 185.9 SS 383.6

RRT -,9330 RRF -.9693 RTF .9336 CRT -.7383 CR$ ,9839 C$T -.8564

SGB 2641,3 R23 ,2638 RI3 -,9362 LSA 699.3 NSA 196.0 SSA 11,4

561 2636.7 SG2 159,3 THA I?0.B3 ELI 803.4 EL2 118.3 ALF 163,90

LAUNCH OAT[ DeC 14 1963 fLIGHT TINt[ 120,00 ARRIVAL DATE APR 13 1965

HELIC_ENTRI C CONIC

RL 147.25 LAL -,00

RP 108,56 LAP ,40

RC 109.770 GL 12,17

PLANETOCENTRIC CONIC

C3 19.298 VHL 4.393

LNCH A?MTH LNCH TIM(

90.00 ? 45 35

90,00 12 29 14

100,00 4 2 38

I00,00 13 54 54

110,00 5 0 59

110.00 15 I? 59

OIFFER£NTIAL CORRECTION8

TOE .J9_2 TRA-|,?80_ T(3-2,4475 _AU ,644_

ROE -,1204 RRA .1407 R(3 .5060 _AU .1_609

FOE .6501 rRA-I,J?67 F(3-5.6566 8SP 8529

80£ .7268 8RA 1.2880 BC3 2,4993 FSP -J4_6

0f$TANC[ 353.321

LOL 81.79 VL 28.045 GAL -?.56 AZL 88.10 HCA 167,76 SNA I_0,62 ECC .18228 INC 1,9012 VI 30,256

LOP 249.36 VP 37.803 GAP 3.98 AZP 91,85 TAL 218.63 TAP 26,39 RCA 106.81 APO 134,43 V? 34.909

GP i5.08 ?AL 143.13 7AP J29.22 ET$ I0,13 7AE 141.21 ETE 164.28 ZAC 32,J4 ETC 174.59 CLP-I30,90

OLA -8.87 RAL 296.5_ RA0 6567.8 VEL |_8_I PT H 2,10 VHP 3_824 DPA -7,78R_p 298.76 [CO J..3176

L-I TIN[ INJ LAT INJ LONG INJ RT A$C |NJ ATMTH INJ TIME POCST TIM _NJ E LAT INJ ? LONG

1977,14 -11,72 24.04 156.05 I|5.96 3 IT 42 1327,J -8.13 J7.20

5128.70 25.0? 228_30 160.00 75.39 |3 54 42 4_28.? 22.96 720,27

1878.67 -12,76 5,24 155.55 117,76 4 30 34 I078.7 -9.00 358.47

4852.40 _6,E0 207.66 159.68 75,07 I§ 13 46 4?32.4 Z3.89 199,62

1495,8_ -15.49 349.80 153.96 120.85 3 25 35 895,8 -lI,?9 343,E2

4508.02 29.20 188.08 158.66 71.35 16 29 47 4008.0" 25.38 180.03

MID-COUR$_ _XECUTION ACCURACY ORBIT DETERMINATION ACCUR4CV

$GT 2746.5 SGR 506.7 SG3 455,8 ST 569.3 SR 157,1 SS 323.4

RRT -,9407 RRF -,9841 RTF ,9334 CRT -,7196 CRS .9845 CST -,8226

5Ge 2792,8 R23 .3029 RI3 -.9367 LSA 648.0 NSA 191,3 SS4 10,5

SGI 2787.7 SG2 169.4 THA 170.12 ELI 587.3 EL? 113,5 ALF 167.59

LAUNCH OAT[ _EC i4 1965 FLIGMT TIME 12Z,00 ARRrVAL 04T[ APR 15 1966

HELIOCENTRIC (ON|C

RL 147.Z_ LJL -.00

RP 108,59 LAP ,22

RC 112.133 GL 8.91

PL&N[TOCENTR|C CON|C

C3 18.341 VHL 4,283

LNCH ATMTH LNCH T[HE

90.00 3 16 1_

90.OO J2 |l 38

IO0.OD 4 3! 35

100,00 13 38 59

110.00 5 26 13

110.00 15 0 30

CIFFER[NTIAL C(_RRECTIONS

TOE .0833 TR4-1.2304 TC3-2.7007 8AU ,6812

RDE -.09J8 RRA ,1_93 RC3 ,6_04 FAU .|1490

FOE .3892 FR4 -,94?0 FC3-5,4233 8SP 8988

_E .1239 8R4 1.758! 8(3 2.7779 FSP -136I

DISTANCE 339.378

LOL 81.79 VL 28.000 G4L -7.37 AZL 55.63 He4 120,94 SMA I30.29 ECC ,|8196 INC 1.567J vJ 30.Z56

LOP 252,73 VP 32,7_8 GAP 4.27 AZP 91,35 TAL 117,4_ TAP 26,39 RCA 106,58 APO 134.00 V2 34,697

GP 19.30 7AL 142.92 ?AP 130,58 ETS 15,05 74E 138,49 ET[ 159.90 ZAC 32.62 [TC 181,39 CLP-133.64

DLA -|I.84 RAL 198,22 RAO 656?.7 VEL 1J,820 PTH 2.09 VHP 4,00? OPA -3,33 RAP 298.31 ECE J.3019

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ A?NTH INJ TIME PO CST TIM INJ 2 LAT ]NJ 2 LONG

1817,31 -8.38 17.72 136,97 117,15 3 46 33 1217.5 -4.62 II.OO

5214.41 26.5J 234.2? I61.92 79.14 13 38 3? 4614,4 24.33 226.04

1374.45 -9.44 3_9:29 ]56,41 118.50 4 5? 49 974.3 -5,56 352,65

4932.67 27,48 213.27 I61,65 77,76 I3 1 J? 4332,? 23.32 205.02

1403.35 -12.20 344.66 154.76 122,18 5 49 3? 503.3 -7.86 338.25

4676,37 30.59 192,93 J60.75 73.95 J6 18 46 4076.5 28,09 184,63

MID-COURSE EXECUTION ACCURACY OR6IT DETERMINATION ACCUR_C_

SGT 28?8,3 $GR 601,4 SG3 419.1 ST 529.3 SR 136.5 S$ 230.0

RRT -,9404 RRF -.9936 RTF .9323 CRT -,6109 CRS .9757 CST -.7588

SG8 2940,5 R23 .3309 RJ3 -.9369 LSA 367.3 MSA 172.4 $SA 10.3

SGI 2933,6 562 200.7 THA 16_.85 ELI 536.I EL2 106.7 JLr 170.58

L4UNCH D_TE 0EC 14 1965 FLIGHT TIME 124.00 ARRIVAL DATE APR 17 1966

NELIO(ENTRIC CONIC OISTANC[ 365.414

RL 147.?5 L4L -.00 LOt. BI.?9 VL 27.953 GAL -7,17 ATL 89.73 HCA 174.12

RP J08,63 LAP .03 LOP Z_5,gJ VP 37.213 GAP 4,54 A?P 90,2? T_L 216.23

R_ ij4.493 GL 1.78 GP 28_06 ?AL 142.?0 ZAP 1_9.74 £TS 23.56 7AE 133.86

DLA -18.61 RAL 300.81RA0 6567,7 VEL 11.779 PTH ?.08

PL4NETO(ENTRI( CONIC

(3 17.371 VHL 4.158

LNCH A?NTH LNCH TIME L-I TIME INJ LAT

90.00 4 ?9 34 I560,19 -,17

90.00 JJ 19 0 5445.43 28.20

100.00 5 39 39 1334,0J -1,41

100,00 12 5I 35 5|47,85 29,6J

110.00 6 23 25 1196.85 -4,5J

|IO.OO 14 24 18 4857,75 33.23

OIFFERENTIAL CORRECTIONS

TD[ o.|853 TRA-|.IS?2 _C3-_,98_| BAU .7246

ROE -.0195 RRA .1293 RC3 .9040 FAU ,09791

FOE -.064.5 FRA -,6477 F_3-4,8795 95P 957_

BOE .J863 9RA 1.J643 0C3 3.1200 FSP -I178

5MA 129.98 ECC .18173 INC .2575 VI 30,156

TAP 30,34 RCA _06._ _P_ 153.57 V2 34,886

£T[ 152.48 2AC 34._1 ETC J93,73 CLP-J36.4Z

VHP 4.362 0PA 5,16 RAP 297.53 ECC 1.7859

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO C$T TIM INJ 2 L_T INJ 2 LONG

3.26 J59.81 IJB.32 4 55 54 950.? 3.6i 356,63

250.95 166.38 87.28 12 49 48 4846.4 27,52 242.35

345.95 159.13 JJ9.86 6 I 33 734.0 2.37 339.43

228.89 J66.28 85.68 |4 JT 23 4547.8 ?B,70 ?20,?0

333.6_ 157.20 J23.92 6 43 2? 396.9 -.02 322,41

?06.38 165.81 81.49 J3 43 16 4?57.8 3J.70 19T.49

NI0-COURSE EXECUTION ACCURACY ORBIT O_TERM!NATION 4CCURJC_

SGT 30J3.J SGR 777.1 SG3 360.8 ST 569.3 SR 66.2 59 120,5

RRT -,9329 RRF -,9983 RTF .9319 CRT -.6185 CRS .?696 CST -.954t

SGO 3111.7 R23 .338J RI3 -,9393 LSA 582.3 MS4 59.2 594 20.1

SGI 3099.5 SG2 272,0 THA 166.37 ELI 570.8 EL2 51,9 4LF 175,85

18J?

z



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 2, 1965-66)

LAUNCH CAT[ O[C 14 1965 FLIGHT TZME |26,00 ARRIVAL 0ATE APR 19 ll66

HELIOCENTRIC CCNIC DISTANCE 371.424

RL 147.15 LAL -.D0 LOL 91,79 VL Z?.904 GAL -6.97 AZL 93.39 HCA 177.29 SNA 1Z9.61 ECC .19153

RP 108.66 LAP -,J6 LOP 259.08 VP 37,669 GAP 4.B0 ATP 96.61 TAL 214.96 TAP 32.24 RCA 106,09

RC 116.852 GL -2|.63 GP 49,29 ZAL 136.19 TAP 110,47 ET$ 39.42 ZA( 120.48 ETE 140.57 7AC 44.07

PLANETOCENTR_C CONZC

C_ 19.782 VHL 4,448 CLA -40.97 RAL 309.17 RAO 6567,8 VEL IJ.BBJ PTH _.11 VHP 5.846 DPA 25.95

LNCH AZNTN LNCH TIME L'I T;ME |NJ LAT IN) LONG ZNJ RT A$C ZNJ AZNTH |NJ TIME PO CST TIN

59.06 5 I 31 1531,30 27.76 17.40 181.85 121,44 5 27 2 931.3

120.94 l! 53 43 5536.28 27.77 257.35 I61.85 121.42 13 25 59 4936.3

59.06 5 ! 31 1531.30 27.76 17.40 181.85 1Zl.44 5 27 2 931.3

(20,94 11 53 43 5536.28 17,77 257.35 IBI.85 121.42 13 25 59 4936.3

59,06 5 J 31 1531.30 27.76 |7,40 191.85 121,44 5 27 _ 931.3

120,94 lJ 53 43 5536.ZB Z7o77 257.35 181.85 121,42 13 25 59 4936.3

01FFERENTIAL C(_RECT_ON$ MI0-COURS_ EXECUTION ACCURACY

TOE-1.1999 TRA -.7613 TC3-2.6958 BAU ,7684 SOT 3129.0 SGR 1086.0 SO3 217.7

ROE .3526 RRA .0205 RE3 1.1083 rAU .05734 RRT -,9134 RRF -,9975 RTF .9381

FOE -.8908 FRA -,1293 FC3-2.5092 BSP 10058 SGB 3311.2 R23 .3065 RI3 -.9516

BOE 1.2506 BRA .76/6 023 2.9055 FSP -706 SGJ 3284.3 562 421.1 THA 162.10

iNC 3.3099 Vl 30,256

APO 153,14 v2 34,879

ETC 212,51 CLP-141,03.

RAP 292,08 ECC 1.3256

IN) 2 LA7 IN) 2 LONG

31.?0 9.80

31.71 249.74

31.70 9.40

31._1 249,/4

31.?0 9.10

31.71 249,74

ORO|T DETERMINATION ACCURACY

ST 1595.? SR 455.3 SS 5_1.6

CRT -.9749 CRS .9994 (ST -,9J21

LSA J?53,I MSA 135.9 SSA 1.5

ELI 1656.5 EL2 91.6 ALF 164.40

LAUNCH DATE 0EC J4 1965 FLIGHT T_NE J2B.00 ARR|VAL 0ATE APR 21 1966

HELIOCENTRIC CONIC

RL 147.25 LAL -.00 LOt. 91.79 VL

RP 109.69 LAP -.35 LOP 262.25 VP

RC 119._06 GL 62._9 GP -76.84 7AL

PLANE TO_NTRIC CON]C

C3 356.173 VHL 18.873

LNCH A_HT_ LNCH TZM_

51.74 J6 18 |

L28,26 O 12 IS

51.74 16 18 1

128.26 0 12 JB

51.74 16 JB l

128.Z6 0 12 18

DZFFERENTJAL CC_RECTION5

TOE 3.5003 TRA ,5591 TC3 .0020 BAU .9437

R0-10.3866 RRA 2.6823 RC3 ".1982 rAu-.oJ307

FOE 2,1900 FRA -.36|2 FC3 .0318 gSP 8564

BDEJD,9606 BRA 2.7400 B(3 .J982 FSP JJ9

DISTANCE 377,547

77.855 GAL -6.78 AZL 52.94 HCA 180.58 SNA 129.27 £CC .18169 1NC37.1379 vJ 30.256

37.622 GAP 5.09 AZP 117.16 TAL 2J3,74 TAP 34.32 RCA 105,78 AFO 152.76 V2 34.865

99._0 ZAP 98,49 (IS _I0.56 ?A_ 78._I ETE 130.20 ?A( 96.06 ET( 30.03 (_P 130.41

0LA 46.27 RAL 306.04 RAO 6571.0 VEL 21.851 PTH 3.23 VHP 21.398 0PA -67.94 RAP 131.20 ECC 6.$617

L-I TIME IN) LAT IN) LONG IN) Rr ASC IN) AZMTH _NJ TIME PO _ST TIM [NJ t LAT INJ Z LONG

4949.2/ -3,39 224.92 212,81 43.83 J7 38 50 4_49,2 -9.13 219.74

3410.91 -3.37 113.00 212,80 43.83 1 9 9 2810.9 -9.12 107.82

4849.21 -3.39 224.92 212.81 43.83 17 38 50 4249.2 -9,13 219.74

3410.91 -3.37 113.00 212.80 43.83 1 9 9 2810.9 -9.12 107.92

4849.21 -3.39 224,92 _JZ._i 43,93 17 38 50 4249.2 -9.13 2J9.74

3410.91 -3.37 113.00 Z12.80 43.83 1 9 9 _8|0,9 -9.12 107.82

NZ0-COURSE EXECUTION ACCURACY C_SIT DETERMINATION ACCURACY

SGT 1090.7 SGR 3448.3 SG3 60.0 ST 1065.2 SR 3173.1 SS 1252.4

RRT -.8J55 RRF -.9917 RTF .8932 CRT -,9857 CRS .9992 CST -.990!

SGB 3616.7 R23 -.0833 R13 -.9965 LSA 3562.1 MSA 193.8 SSA .4

56| 3564.7 562 610,6 THA J04.91 ELI 3342.2 EL2 182.0 ALR 109.33

LAUN(_ DATE DEC |A )965 FLIGHT TiME 130.00 ARRIVAL DATE _PR Z3 1966

HELIOCENTRIC CONIC

RL JAT.Z5 LAL -.O0

Rp JOB.T2 LAP -.53

RC 121.557 GL 43.91

PLANETOCENTRIC CONIC

C3 33.75] VHL 5._10

LNCH A?NTH LNCH TIN[

90.00 21 58 33

90.00 17 21 14

lOO.O0 23 39 22

100.00 18 23 6

110.00 I 30 10

JJO,O0 I_ 52 43

OIFFERENTZAL CC_RECTIONS

TOE 2.0665 TRA-1.9829 TC3-1,6122 BAU .7403

ROE .3862 RRA -.0195 R(3 -,3041FAU .06548

rOE 2.0365 FRA -.9004 FC3-1.6796 BSP 10986

BDE 2.1023 BRA 1.9829 BC3 1.6406 rSP -867

0ISTANCE 383.449

LOL 8|,79 VL 27.80_ GAL -6.54 ATL 81.61HCA 183.67 6HA 128.92 £(( .18]45 IN( 8,3854 Vl 30.256

LOP 265,42 VP 37.576 GAP 5.32 AZP 96._7 TAL 212.35 TAP 36.02 RCA 105.53 APO 152.32 V2 34.856

GP -38.60 7AL 121.01 TAP 129.15 ETS 316.30 7dE I_I.19 ETE 210.84 ZAC 62,72 ETC 1_6.88 CLP-143.SS

OLA 23.88 RAL 297,70 RAO 6568,3 VEL 12.455 pTH 2.25 VHP 5.245 OPA -59,6A RAP 317_42 ECC 1.5555

L-I TIN( INJ LAT |NJ LONG INJ RT ASC |NJ A_NTH INJ TIM( PO CST TIM |NJ Z LAT INJ 2 LONG

3203.91 -26.04 1J1.02 177,40 79.4_ 22 51 57 2603,9 -21.37 102.60

4127,04 -2.32 167.9J 168,63 61.77 18 30 ] 3527.0 -6.07 161.24

2678.87 -28.29 87.59 177.89 79.92 24 27 21 2278.9 -2_.39 78.96

3921.30 -.31 152.12 167.52 60.11 19 28 34 3327.3 -4.28 145.59

2544.51 -33.62 63.10 178.80 83,42 2 12 34 1944.5 -3_.16 53.90

3834.43 4.26 147.24 164,67 56,05 J9 56 39 3_34.4 _.23 136.02

MI0-CCXJRSE EXECUTIC_¢ _CCURACY ORBIT D(TERHINA TION ACCURACY

SGT 3498.0 SGR 519.9 SG3 256.1 ST 2137.4 SR 381.1 SS 919.9

RRT .8142 RRF .9564 RTr ,94?7 CRT .9585 CR5 -.9918 CST -.9971

SGB 3536,4 R23 .3085 RI3 .9509 LSA 2352.0 MSA 167,5 SSA .P

SG! 3523.7 SG2 299,6 THA 6,95 EL4 21G8.4 EL2 107.1 ALP 9.72

LAUNCH _ATE 0EC 14 1965 PLIGHT TIME 132.00 ARRIVAL DATE APR 25 1966

HELIOCENTRIC CONIC

RL 147.25 LAL -.OO

RP 108.75 LAP -,72

RC 123.903 GL 35,83

PLANETO_ENTR_C CONJC

C3 24.706 VHL 4.970

LNCN ATMTH LNCH TIME

90.00 23 38 47

90.00 J_ 58 47

I00.00 I 13 1

)00.00 17 11 10

_IO.O0 2 41 e

110.00 J7 59 33

DIF_ERENTIAL CCI_RECT_ONS

TOE 1.4T43 rRA-J,?G?O TC3-_,3459 8AU .T782

ROE .|876 RRA .O137 RC3 -.2J97 FAU .08389

FOE 1,8402 FRA -,8446 FC3-2.9395 BSP 11070

BOE 1.4862 BRA ].?_70 BE3 2,3562 FSP -1081

015TANCE 389.413

LOL 81.79 VL 27.756 GAL -6.31 AZL 83.95 HCA JB6.B4 SMA 128,57 ECC .18146 iNC 6.0542 Vl 30.256

LOP 2_8.59 VP 37.530 GAP 5.56 AZP 96,_1_ TAL 210.98 TAP 37.81 RCA 105.24 APO 151,9J v2 34.846

GP -22.40 7AL 125.36 ZAP 138.93 ETS 329.26 7AE 129.45 ETE 201.46 ZAC 52.64ETC 137.01 CLP-144.62

DLA 16,08 RAL 299.93 RA0 6568,0 V£L J2.086 PTH 2./6 VMP 4.608 0PA-43.54 RAP 3!2,93 ECC 1.4066

L-I T|NE ]NJ LAT INJ LONG INJ RT ASC INJ ATNTH |NJ TIN[ PO CST TIM [NJ 2 LAT INJ 2 LONG

2790,37 -28.15 ei.12 170.91 93,J6 24 25 18 2190,4 -27.42 72,53

4394.79 5.97 I92,32 J63,46 62,27 J7 JJ 52 3754,B 2.2J )?5,66

2429.15 -29,59 59.59 110,80 94,49 J 54 40 I999,2 -29.65 50,9J

4151,23 7,23 164.47 162.77 60.92 J8 20,22 3551,2 3.30 157.89

2123.45 -33.33 38,17 170.31 98,09 3 J8 J2 J623,4 -31.85 29,25

3999,10 10.46 151.02 160.B1 57.27 19 6 12 3399.7 6.07 J44,67

MI0-COURSE EXECUTION ACCURACY ORBIT DE TERNINA TION ACCURACY

SGT 35?3.4 SGR 307,8 $G3 3_4,0 ST 1814.7 SR _16.4 55 853_9

"RRT .7659 RRF .9359 RTF .9369 CRT .9291CRS -.9664 CST -.977#

SGB 3586.7 R23 ,3363 Rl3 .9391 LSA 2009.2 NSA )79.5 SSA Z.?

5G1 3581.2 562 197.5 THA 3.79 EL! J925.8 £L2 79,5 ALE 6.]5
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 2. J965-66P

LAUNCM DATE DEC 14 J969 FL|GHT TIME 134.00 ARRIVAL DATE APR ZT 1966

HELIOCENTRIC CONIC DISTANCE 395.366

RL I47.25 LAL -.00 LOL 81.79 VL Z?.705 GAL -6,07 AZL 84.60 HCA i90.po SMA I18.23 [¢C .|8J56

RP I08.?P LAP -.90 LOP 271.76 VP 37.485 GAP 5.79 AZP 95.12 TAL 209.53 TAP 39.56 RCA J04,94

RC 126.245 GL 32.33 GP -IS.3fl ZAL 126.21 ZAP 143.21 ETS 336.|3 ZAE J31.59 ETE J9fl.53 ZAC 49,56

PLANETOCENTRI( CONIC

C3 2J.776 VHL 4.66? DLA 12.9Z RAL 30J.8| RAD 6567.9 VEL |I.965 PTH 2.|5 VHP 4.537 DPA -36.3Z

LNCH A?NTH LNCH TIME L-I T|ME IN| LAT IN| LONG IN| RT ASC ]NJ A?NTH IN| TIME PO CST TIM

90.00 0 18 41 2649.02 -27.|9 70.82 169.03 98.23 | 2 49 2048.G

90.00 15 $7 49 4465.60 B.50 186.91 163.|Z 62.89 |6 52 I4 3865.6

IDO.O0 I 46 44 2364.09 °28.46 49.?Z |68.8| 99.56 2 26 B |764.I

100.00 16 52 27 4224,76 9.64 J66.60 162.51 61.57 I6 2 52 3624,8

IlO.O0 3 JO 3 2103.36 -31,9J 29.|4 168.03 103.23 3 45 6 J503.4

1|0.00 I? 45 37 4058.14 12,59 I54.2J J60.76 57,96 I6 53|6 3A58.2

OZFFERENTIAL C(_RRECTIONS M|0-COURSE EXECUTION ACCURACY

TOE 1.28J0 TRA-J.6625 TC3-2.7686 BAU .8067 SGT 3679.2 SGR |89.9 503 336.0

ROE .I233 RRA .0313 RE3 -.1154 FI, J .08636 RRT .6207 RRF .8300 RTF .9324

FOE 1.6343 FRA -,7212 FC3-3.4334 BSP 1/422 S_8 3684.1 R23 .3194 R15 .9326

9DE 1.2669 8RA 1.6628 8C3 2.??10 FSP -1119 SGI 3681.1 SG2 148.9 THA |.84

INC 5.1962 VI 3D.Z56

APO 151.31 VZ 34.J38

ETC 143.0I CLP-JdS.JS

RAP 312.39 ECC |.3384

IN| 2 LAT IN| 2 LONG

-25.77 $2.44

A.80 ISO.JB

-26.84 4|.29

5.77 161.95

-29.66 20.58

8.2? |47.78

ORBZT DETERMINATION ACCURACY

ST 1695.5 SR I31.9 55 794.8

(RT .8967 (R$ -.977! C$T -°9702

LSA I869.5 MSA I85.5 SsA 3.6

ELi 1700.9 EL2 67.0 ALF 4.60

LAUNCH DATE DEC 14 J965 FLIGHT TIME 136.00 ARRIVAL DATE APR 29 1965

HEL;OCENTRZC CONIC

RL i47.25 LAL -.00

RP |08.80 LAP -l.08

RC I28.58I GL 30.46

PLANET_ENTR|( CONIC

C3 20.I85 VHL 4.493

LNCH ATNTH LNCH TIME

90.00 O 38 12

90.00 15 32 16

IO0.O0 2 5 19

IO0.O0 I6 47 50

liD.D0 3 26 38

liD.DO J7 43 I

D/STANCE 401.305

LOt. 81.79 VL 27.65A GAL -5.83 A?L 85.25 HCA J93.J7 5MA I27.88 ECC .JSI?A

LOP 27A,92 VP 37.440 GAP 6.03 A?P 94,62 TAL 208.I5 TAP 41.32 RCA |04.64

GP -I1.52 ?AL 125.89 ?AP I45.96 ETS 340.22 ZAE J32.J5 ETE J91.88 ZAC 48.79

OLA I1.44 RAL 303.56 RAO 6567.8 VEL IJ.898 PTH 2.ll VHP 4.575 DPA -32.24

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ ATNTH ]NJ T/ME PO CST TIM

2579.74 -26.43 65.97 I68.79 J00.55 I 21 I2 J979.7

4497.44 9.49 J88.75 163.69 63.19 I6 47 |4 3897,4

2298.77 -27.63 45.04 I68.52 101.89 2 45 38 I698.8

4253.70 J0.57 |70.23 165.12 61.88 J? 58 4A 3653.7

2044.31 -30.BJ 24.83 167.63 J05.60 4 0 43 I444.3

4080.87 I3.4J I55.46 J61.45 58.26 18 5I 2 3480.9

DIFFERENTIAL CORRECTIONS

TOE 1.1952 TRA-J,802? TC3-3.092I 8AU .8345

ROE .IOOJ RRA .0375 RE3 -.O370 FAU .08484

FOE 1.483| FRA -,603| FC3-3.6388 8SP 11868

gOE 1.1994 8RA 1.603| 8C3 3.0923 FSP -JlJ4

MID-COURSE EXECUTION ACCURACY

SGT 3793.6 SGR 140.5 SG3 333.4

RRT .3468 RRF .5750 RTF .9293

SG8 3796.2 R23 .2689 RI3 .9296

SGI 3793.9 SG2 J31.9 THA .74

INC 4.?488 vJ 30.256

APO 151.J2 V2 34.830

ETC 147.00 CLP-J47.75

RAP 313.27 [CC 1.332Z

[NJ 2 LAT IN| 2 LONG

-24.7J 37.73

3.8I J81.98

-23.71 36.76

6.73 IS3.53

-28.36 16.48

9.IJ I48.99

ORBIT DETERNINA TION ACCURACY

ST I649.8 SR J78.3 SS 7_.4

CRT .8750 CRS -,9709 CST -.9630

LSA J809.l NSA J89.8 sSA 5.0

ELI J653.6 EL2 62.0 ALF 3.90

LAUNCH 0ATE OEC 14 1965 FLIGNT TIME 136.00 ARRIVAL DATE NA y 1 1966

HEL|OC[NTRIC CONIC

RL i47.25 L4L -.00

Rp 108.81 LAP -|.26

RC t30.91I GL 29.36

PLANETOCENTR]C CONIC

C3 J9.093 VHL 4.370 OkA

LNEH ATNTH LN(H _INE L-I TIME

90.00 O 50 46 2343.73 -25.96

90.00 J5 33 30 4507.13 9.78

|00.00 2 17 29 2264.06 -27.12

JO0.O0 J6 49 28 4L_6_.O4 10.84

|10.00 3 37 55 2012.58 -30.20

110.OO J7 43 32 4086.47 13,6|

DIFFERENTIAL CCLqRECTIONS

TOE 1.1596 TRA-I.5496 TC3-3,3669 8AU .8596

ROE .0924 RRA .038I RE3 .0226 FAU .08194

rOE 1.3774 FRA -.4924 F(5-3.715| BSP J2255

SDE 1.1623 8RA 1.5501 8(3 3,3670 FSP -1090

01STANCE 40?.230

LOL 81.79 VL 27.605 GAL -5.58 AZL 85.53 MCA |96.34 SMA I27.53 ECC .18201

LOP 278.09 VP 37.395 GAP 6.26 A?P 94.29 TAL 206.$9 TAP 43.03 RCA J04.32

GP -9.15 7AL 125.01 TAP J4_.0_ ETS 342.90 7A£ J32.J8 £T£ 189.48 ?AE 49.OI

2.10 VNP 4.648 DPA -29.55

IN| LAT IN| LONG IN| RT ASC IN| AZMTH IN| TIME PO CST TIH

63.44 J69.26 101.73 I 33 |0 I943.7

189.29 I64.59 63.29 J6 48 37 3907.J

42.39 I68.97 103.09 2 55 13 1664.J

170.7| I64.04 61.97 18 0 30 3662.0

22.54 I68.03 106.83 4 IJ 27 14|2.4

J55.77 I62.4I 38.34 J8 33 38 3486.3

MID-COURSE EXECUTION ACCURACY

SGT 3904.3 SGR I32.9 SG3 326.0

RRT .0399 RRF .2418 RTF ,927J

SGB 3906.6 R23 .2049 RJ3 .927J

SG| 3904.3 SG2 152.8 THA .08

10.76 RAL 305.29 RAO 6567.8 VEL 11.852 PTM

]NC 4.4?Z4 vJ 30,256

_PO 130.74 V2 34.822

ETC 149.87 CLP-149.30

RAP 314.33 ECC 1.3143

IN| Z LAT IN| Z LONG

-24.08 33.28

6.|? I82._2

-25.04 3A.40

T.OI I64,0Z

°27.60 14.31

9.32 I49,29

ORBIT DETERNINATION ACCURACY

ST I643.3 SR 122.I $5 730,6

CRT .8697 CRS -.gTlI CST -.9614

LSA J792.2 MS4 192.6 55A 6.4

ELI 1646.7 EL2 60.I ALF 3.T0

LAO_CH DAtE 0EC 14 J965 FLIGHT TIME J40.00 ARRIVAL DATE NAY 3 I966

HELIOCENTRIC CONIC

RL 147.25 LAL -.00

RP J08,85 LAP -l.43

RC 133.236 GL 28.66

PLANET(_CENTR]C CONIC

C3 J8.234 VHL 4.272

LNCH AZMTH LNCH TIME

90.00 O 39 43

90,00 I3 38 31

100.OO 2 26 19

100.00 I6 34 38

IJO.OO 3 46 26

JJO.OO J7 3| 0

DISTANCE 4J3,J42

LOL 8J.79 VL 27.55J GAL -3.3! AZL 85.72 HCA J99.5| 5MA I27.I8 Ecc .J8237

LOP 281.25 VP 37.55| GAP 6.48 AZP 94.04 TAL 203.20 TAP 44.7/ RCA I03.99

GP -7.34 ZAL I23.80 ZAP I49.9I ETS 344.77 ZAE I32.03 ETE I87.80 ZAC 49.77

OLA I0.31RAL 30?.04 RAD 6567.? VEL 11.8|7 PTH 2.09 VHP 4.736 DPA -Z7.37

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO EST TIN

2325.J7 -23.69 62.15 J70.I3 102.33 | 4I 50 1925,2

4304.3J 9,70 I89.I4 165.69 65,2? 16 53 36 3904.3

2245.95 -26.83 41.32 I69.84 103.70 3 3 45 I64fl.9

4258.97 10.74 J70.54 165.I4 61.9A 18 3 37 3659.0

J995,23 -29.86 21.32 168.88 I07.47 4 19 42 J393._

4082.43 I3.46 I33.34 |63.34 58.28 18 39 2 3482.4

OZF_RENTIAL CORRECTIONS

TDE |.1487 TRA-|.4964 7C3-3.6J69 BAU .8828

ROE :_9|8 RRA ,0356 RC3 .0699 FAU .07852

FOE 1,2980 FRA -.3883 FC3-3.7240 BSP J2399

BOE J.J_24 BRA J.4968 BE3 3.6176 FSP -1056

MI0-COURSE EXECUTION ACCURACY

SGT 40Jl.3 SGR 145.2 5G3 316.7

RRT -,J6|5 RRF -.0030 RTF .9248

SGB 4014.0 R23 -.J483 RI3 -.9247

SGJ 40JI.4 $G2 |43,3 THA 179.66

INC 4.2839 Vl 30.236

APO 150.38 VZ 34.816

[TC 132.08 CLP-|30,T8

RAP 3|3,73 ECC |.3004

ZNJ 2 LAT IN| 2 LONG

-23.74 54.02

S.04 182.38

-24.68 33.18

6.90 163,83

-27.|8 J3.|5

9.17 J49.07

ORBIT DETERMINATION ACCURACY

ST J660.3 SR 124.O S$ 7|6.?

CRT .8772 CRS -.9?60 CST -,959_

LSA 1801,9 NSA J94.7 SSA 7.8

EL| 1663.9 EL2 39.4 ALF 3.75
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL. 2, 1965-663

LAUNCH DATE 0[C ]4 1965

H[LZOCENTRIC CONIC

RL |47.25 LAL -.00

Rp 106.B7 LAP -I.60

RC 135.553 GL ZB.ZI

PLAN[TOCENTRIC CONIC

C3 17.56| VHL 4.191

LNCH AZMTH LNCH TIME

90.00 1 6 ]7

90.00 15 46 I

|O0,O0 2 ]] l]

IO0,O0 17 Z 7

llO.O0 3 53 Z]

lID.D0 17 58 26

FLIGHT TIME ]42.00 ARRIVAL 0ATE NAY 51968

DISTANCE 419.018

LOL 81.79 VL 27.500 G4L -5.04 AZL 65.85 MCA Z02.67 SMA 126.64 ECC .1628] iNC 4.1465 Vl ]0.256

LOP 284.41 VP 37.]07 GAP 6,70 AZP 93.8] TAL 205.70 TAP 46.]7 RCA 10].65 APO 150.0] V2 34.B09

GP -6,]9 ZAL 122.36 TAP 151.54 ET5 ]46.16 ZAE 13J.79 ETE 186.56 ZA( 50.85 ETC 153.66 CLP*IfiZ.ZO

OLA 10.55 RAL 308.84 RAD 6567.7 VEL 11.787 PTH 2.06 VHP 4.6]2 OPA -26.01 RAP ]17.29 ECC 1.2690

L-| TIME ]NJ LAT [NJ LONG INJ RT ASC INJ AZNTH INJ T|NE PO CST TIN INJ 2 LAT INJ 2 LONG

2517.44 -75.58 61,61 |71.ZB 102.56 ] 48 34 1917.4 -23.59 5].50

4494.2Z 9.]9 199.f15 166.94 63.16 17 0 56 ]894.2 5.71 IBI.B0

2258.15 -26.70 40.77 170.99 103.96 3 I0 ]J 1618.1 -24.52 52.65

4248.74 10.41 169.96 166.]9 61.82 18 12 55 3648.7 6.57 163.2B

1987.28 -29.69 20.76 170.02 107.77 4 26 ]0 1187.3 -26.98 11.62

4072.]8 15.10 154.99 164.81 58.14 19 6 JB ]47Z.4 9.90 148.5]

01rFERENT[AL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.1297 TRA-1.4644 TC]-].908] BAU .9179 5GT 4155.0 SGR 162.5 5G] ]11.4 ST |664.0 SR 129.4 $$ 687.2

ROE .0942 RRA .030] RE5 .1071 FAU .07690 RRT -.2682 RRF -.1604 RTF .9268 CRT .8865 CRS -.980] CST -.9578

FOE 1.1977 FRA -.]329 FC3-].7908 BSP 13514 SGB 4158.2 R23 -.0919 RI] -.9268 LSA 1794.8 M$A I91,4 $SA 9.3

BDE 1.1317 BRA 1.4648 BC] ].9098 FSP -110] 5GI 4155.2 5G2 156.6 THA 179.40 ELI 1668.0 ELI 59.7 ALF 3.9]

LAUNCH OATE DEC J4 1965 FLIGHT TIME 144.00 ARRIVAL 0ATE MAY 7 1966

HELIOCENTRIC CONIC OISTANCE 424.927

RL |47.25 LAL -.OO LOL 8J.79 VL 27.448 GAL -4.76 AZL 85.96 HCA 205.84 SMA |26.50 ECC .18338 INC 4.0411 V| 30.256

RP 108.88 LAP -I.76 LOP 287.58 VP 37.264 GAP 6.92 AZP 9].64 TAL 202.16 TAP 48.00 RCA 103.30 APO 149.69 V2 34.804

RE 137.863 GL 27.91 GP -5.52 ZAL 120.72 ZAP 153.03 ET6 347.22 ZAE 13J.55 ETE 185.62 ZAC 52.15 ETC |55.55 CLP-153.56

PLANETOCENTR]C CONIC

C3 16.965 VHL 4.119 DLA 10.79 RAL 310,72 RAO 6567.7 VEL 11.762 PTH 2.08 VHP 4.932 DPA -24.69 RAP 318.95 ECC 1.179Z

LNCN ATNTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ Z LON6

90.00 1 JE 8 2517.38 -25.58 61.60 172.66 102.58 I 54 5 1917.4 -23.59 55.50

90.00 15 55 28 4478.32 8.90 187.64 168.32 6].01 17 10 6 3878.3 5.21 180.90

100.00 E 38 52 2237.64 -26.70 40.74 172.37 10].97 3 16 9 1637.6 -24.51 32.62

100.00 J7 It 24 4233.29 9.91 169.08 J67.78 61.66 IB 21 58 3633.3 6.05 162.42

I]O,00 3 59 20 1985.81 -29.66 20.65 17].41 107.82 4 32 26 1185.8 -26.94 12.53

110.OO 18 7 25 4057.88 IZ,58 154.|9 166.20 57.95 19 15 3 3457.9 8.26 147.76

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE !.i794 TRA-I.3707 TC]-4.0613 BAU .9222 5GT 4202.8 SGR 164.8 5G3 295.7 ST 1743.8 5R 138,9 $5 71J.7

ROE .0995 RRA .0252 RC] .1421 FAU .07084 RRT -.]014 RRF -.20|6 RTF .9189 CRT .9105 CRS -.9891 CST -.9574

FOE 1.1975 FRA -.1878 FC3-3.6150 BSP 13052 5GB 4206.9 R23 -.0796 RI3 -.9|88 LSA 1978.1MSA J97.9 SSA IO.1

BOE 1.1636 BRA 1.3710 BC3 4.0658 FSP -956 5GJ 4203.2 SG2 176.2 THA 179.24 ELI 1748.] EL2 57.3 ALF 4.15

LAUNCH 0ATE DEC 14 1965 FLZGNT TIME 146.00 ARRIVAL DATE NAY 9 1966

HEL]OCENTR|C CONIC DISTANCE 4]0.T99

RL 147.25 L4L -.00 LOL 81.79 VL 27.]97 GAL -4.47 AlL 86.04 HCA 209.00 SNA 126.16 ECC .16404 INC 3.9574 VJ 30.256

RP 108,90 LAP -I.92 LOP 290.74 VP _7.222 GAP 7.14 AZP 93.46 TAL 200.6| TAP 49.61 RCA 102.94 APO 149.5_ V2 34.799

RE 140.164 GL 27.70 GP -4.65 ZAL |18.94 ZAP 154.43 ETS ]48.05 ZAE 131.]0 ETE 184.88 7AC 5].6! ETC |56.62 CLP-154.86

PLANETOCENTR|C CONIC

C3 16.448 VHL 4,056 DLA 11.17 RAL 312.66 RAD 6567.7 VEL 11,740 PTH 2.07 VHP 5.036 0PA -2].55 RAP ]20.70 ECC 1.2707

LNCH 47MTH LNCN TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN |NJ 2 LAT INJ 2 LONG

90.00 I 16 46 2522.91 -25,66 61.99 174.23 102,40 1 58 46 1922.9 -23.69 53.87

90.00 16 6 22 4458.59 8.29 166.51 169.85 6Z.8] 17 20 40 ]858,6 4.58 J79.79

100.00 Z 43 43 2242.45 -26.77 41.07 17].94 10].81 3 21 6 1642.5 -24.61 _2.94

IO0.O0 17 22 5 4214.28 9.30 168.00 169.]1 61.46 18 32 19 ]614.3 5.42 161.37

|]O.OO 4 4 41 1989,09 -29.73 20.89 172.99 107.70 4 57 50 1389.1 -27.02 12.74
3440.4 7.60 146.83

ORBIT DETERMINATION ACCURACv

ST 1792.2 SR 148.9 SS 708.9

CRT ,9273 CRfl -.9914 CST -.9577

LSA 192].0 MSA 196.8 SSA JI.3

ELI 179?.5 EL2 55.6 ALF 4.41

IJO,O0 18 |7 36 4040.40 11.95

DZFFERENTI4L CORRECTIONS

TOE I.ZOI8 TRA-|.3065 TC]-4.2914 BAU .9444

RDE .1052 RRA .0182 RC3 .1700 FAU .06767

rOE 1.1511 FRA -.|085 FC5-].5617 BSP 11434

BOE 1.2064 BRA 1.3067 BC3 4.2948 FSP -933

LAUNCH DATE OEC 14 1965

HELIOCENTRIC CONIC

RL 147o15 LAL -.00

RP I06.91 LAP -2.07

RC 142,456 GL 27.55

PL4NETOCENTRIC CONIC

C3 I5.996 VHL 4.000

LNCH AZMTH LNCH TIME

90.00 I 20 46

90.00 16 18 34

IO0.O0 2 48 !

IO0.O0 17 33 59

IJO.O0 4 9 38

IIO.OD J8 28 52

DIFFERENTIAL CORRECTIONS

TOE 1.Z_95 TRA-J.Z5T7 TC3-4.5169 BAU .9669

ROE .1114 RRA .0106 RC] .1942 FAU .06468

roe 1.1098 FRA -.0363 FC3-3.5006 8SP I]844

BOE 1,2345 8RA 1.2577 BC3 4.5211 rsF -914

15],2] 167.72 57.73 19 24 57

MID-COURSE EXECUTION ACCURACY

SGT 4]05,7 SGR 204.5 553 286.8

RRT -.]149 RRF -.2171 RTr .9175

SGB 4310.6 R23 -.0552 RI] -.9175

5GI 4306.2 5G2 194.0 THA 179,14

FLIGHT TIME 148,00 ARRIVAL DATE NAY 11 1966

OISTANCE 4]6.658

LOL 61.79 VL 27.346 GAL -4.18 AZL 86.1] HCA 212.17 SMA 125.82 ECC .18482 INC 3.8889 Vl 30.256

LOP 293.90 VP 37.180 GAP 7.36 AZP 95.29 TAL J99.0] TAP 51.20 RCA 102,57 APO I49.08 V2 ]4.795

GP -4.32 ZAL 117.02 ZAP 155.74 ET8 348.72 7AE J3J.07 ETE 184.28 ZAC 55,20 £TC 157.?2 CLP-156.JJ

0LA I/.67 RAL 314,69 RA0 6567.6 VEL IJ.721 PTH 2,07 VHP 5.144 DPA -22.47 RAP ]22.52 ECC 1.163]

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2513.01 -25,81 62.69 J75.98 102.08 2 2 59 193].0 -2].88 54.55

4435.76 7.57 185.21 171,51 62.63 17 32 29 3835.8 3.85 178.51

225J.60 -26.92 4/.TI 175.70 J05.5| 3 25 ]] 1651.6 -24.80 ]3.56

4192.42 8.58 J66,77 J70.97 61.26 18 43 52 3592.4 4.68 160.16

1996.2] -29.88 2J.39 174.77 107.43 4 42 54 1396,2 -27.20 1].2Z

4020.56 I],22 J52.J5 |89.38 57.50 J9 35 5] 3420,6 6.86 145.78

MID-COURSE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

SGT 4408.5 SGR 223.3 SG3 279.2 ST 1846.3 5R J59.8 SS 707.6

RRT -.3129 RRF -.2531RTF ,9J66 CRT .9429 ORS -.9959 CST -,9586

5GB 4414,/ R23 -.0363 RJ3 -.9J66 LGA 1974.J MGA J94.5 994 12.5

SG| 4409,0 $G2 2J2,0 THA J79,09 EL| J851.5 EL2 53.0 ALF 4.67
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES iVOL 2. 1965-66)

LAUNCH D&TE 0EC ]4 ]965 FLIGHT TIME 150.O0 4RRIV_L DATE MAY 13 1966

HELIOCENTRIC CONIC 0ISTANCE 44_.505

RL |4T.25 LAL -,00 LOL 81.79 VL ZT,_95 GAL -_,87 AZL 8_oI? HCA _I5._ SNA

Re lOe.9_ LAP -2.2| LOP 297.06 VP 3T.J39 GAP 7,57 AZP 93.I3 TAL 197,44 TaP

RC 144.737 GL 27.43 GP -3,BS ZAL |14.96 TAP 156.99 ETS 349.2? ?AE 130,86 ETE

PLANETOCENTRIC CONIC

C3 15.602 VHL 3.950 OLA I2.25 RAL 316.82 RAD 6567.6 VEL II.?O4 PTH 2.06 VHP 5°254 OPA -21.48

LNCH AZMTN LNCH TIME L-I TIME INJ LAT INJ LONG |NJ RT ASC INJ A?NTH INJ TIN[ PO CST TIM

90.00 I _4 20 2546.99 -26.00 63.6? 177,9! I01,63 2 _ 4? i947.0

90.00 J6 31 56 4410.48 6.?B 183.78 J73.33 62.44 J7 45 27 3810.5

|OO.O0 Z 5I 57 2264.44 -27.IE 42.6I I??.64 i05._? 3 29 4I 1664.4

100.00 l? 47 I 4168.27 7.79 165.42 172.78 61.05 18 56 29 3568.3

IJO.OO 4 IA Zl 2006.62 -30.09 22.I3 176.73 I07.05 4 4? 47 I406.6

IIO.OO ]8 4! ? 3998.85 10.43 I50.97 I7].IB 57.26 I9 47 45 3398.9

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACV

TOE 1.2663 TRA-I.|586 TC3-4.7277 BAU .9871 S6T 4505.5 SGR 241.2 $65 269.6

ROE .1|80 RRA ,0024 RC_ .215I FAU .06160 RRT -.3005 RRF °,25_8 RTF .9|54

F0E 1.0778 FRA ,0362 FC3-5.418I 85P 14172 SGB 4509.8 R23 -,023l RI3 -.9154

BOE J.27|7 8RA J.lf186 BE3 4.7326 FSP -887 SG! 4503.9 SG2 250.0 THA 179.08

125.49 ECC .|95?I INC 3.8314 VI 30.256

52.T7 RCA 102.18 APO 149.T9 v2 34.791

183.B0 ZAC 36,89 ETC 15B.?O CLP-15T.3I

RAP 524.4| ECC I.Z568

IMJ 2 L4T ]NJ Z LONG

-24.I4 55.30

3.04 ]?T.IO

-25.05 34.42

3.87 159.83

-27.46 ]3.92

6,O4 |44.6_

ORBIT D(TERNINATION AECURACV

ST 1911.2 SR J71.2 5S 7ID.7

CRT .9572 CRS -.9967 CST -.96DO

LSA 2037,I MSA 192.0 SSA ]3.6

ELI IgIB.Z EL2 49.4 ALF 4.90

LAUNCH DATE OEC J4 ]965 FLIGHT TIME I52.00 ARRIVAL DATE NAY ]3 |966

HELIOCENTRIC CONIC DISTANCE 448.339

RL 147.23 LAL -.DO LOt. B_.79 VL 27.244 GAL -3.55 AZL 86.22 HCA 218.49 SNA

RP IO8o93 LAP -2.35 LOP 300.22 VP 3?.099 GAP 7.79 AZP 92.96 TAL 195,82 TAP

RC |47.008 GL 27.33 GP -3.53 ?AL 112.78 ZAP 158.18 ITS 349.73 ?AE I30.67 ET_

PLAN[TOCEN_RI( CONIC

C3 15.262 VHL 3.90? DLA I2.9| RAL 3|9.04 RAO 6_67.6 VEL J|.690 PTH 2.06 VMP

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT kSC INJ AZMTH INJ TIME

90.00 I 27 35 2564.41 -26.23 64.89 180.02 IOl.06 2 lO 20

90.00 Is 46 25 4383.16 5.92 I82.23 17_,50 62.26 17 59 28

IO0.O0 2 55 37 2280.5I -27.37 45.75 I79.76 I02.52 3 33 37

]00.00 18 I 4 4142,28 6.93 165.97 174.74 60.$5 J9 IO ?

110.00 4 18 55 2019.86 -30.35 23,07 |?8.87 106.54 4 52 35

JIO.OO 18 54 I6 3975.70 9.57 149.72 173.J4 57.03 20 O 5I

DIFFERENTIAL CC_RECTIONS MID-COURSE EXECUTION ACEURACY

TOE J.3084 TRA-J.O?I8 TC3-4.9290 BAU 1.0068 SGT 4595.| SGR 258.1 $G3 261.3

ROE .J247 RRA -.0061 RE3 ,2329 FAU .05864 RRT -.2826 RRF -.2470 RTF .9143

FOE 1.O497 FRA .1049 FC3-3.3260 85P 1449J SGB 4602.3 R23 -.0127 RI5 -.9143

BDE J.3J44 BRA I.O/J8 BE3 4.9345 FSP -862 5GI 4595.7 $62 247.6 THA I79.09

|25,I6 EEC ,|8673 INC 3.7823 VJ 30.256

54.3I RCA J01.79 APO 148.53 V2 34.788

|83.40 74E 58.67 ETC I59.57 CLP-ISB.46

5.367 OPA -20.53 R4P 326.34 ECC I._512

P0 EST TIN IN] 2 LAT [NJ Z LONG

|964,4 -24.44 36°68

3783.2 2.16 175.57

J6BO,fl -23.37 35.52

3542.3 2.99 151.40

I41_9 -27.78 14.8|

3375.T 5.I6 |43.4|

ORBIT DETERMINATION ACCURAC_

ST 1982.4 SR 183.0 SS 715.]

CRT .9694 CRS -.9957 CST --9618

LSA 2106.9 MSA IBB.6 SSA 14.6

ELI J_O._ EL_ 44.8 ALF 5.12

t4UNCH OATE 0EC ]4 |965 FLIGHT TIME _54,00 4RRIVAL 0ATE M4V |7 1966

HELIOCENTRIC CONIC

RL J4T.Z5 LAL -.00

RP ]08.94 L4P -2.48

RC 149.266 _L 2T.73

PLANETOCENTRIC CONIC

C3 14.gTT VHL 5._T0

LNCH A?HTH LNCH TIME

90.00 J 30 56

90.00 IT ! 56

lOO.O0 2 59 6

|OO.OO |B |6 T

l]O.O0 4 23 25

i_o_bo 19 8 l?
OZFFERENTZAL CC_RECTIONS

TDE 1.3589 TRA -.9736 TC3-5.]IOI BAU 1.0244

ROE .1315 RR4 -.0148 RE3 .2477 FAU .05561

FOE 1.O283 FRA .1739 FC3-3.2146 BSP I4715

BOE 1.3652 BRA .9738 BE3 5.1161 FSP -829

0|STANCE 454.160

LOL 81.79 VL 27.193 GAL -3.22 AZL 86.26 HE4 221.65 SM4 124.84 ECC .|8T88 INC 3.7395 Vl 50.256

LOP 303.39 VP 37.060 GAP 8;01 4?P 92.80 T_L 194.19 TAP 55.84 RCA 101.38 kPO 148.29 v2 34.786

GP -3.23 7AL |I0.48 TAP 159.32 ITS 350.I0 742 I30.5l ETE 185.06 74C 60.3| [TC 160.55 CLP-]59.57

0LA 13.63 RAL 321.36 RAO 6567.6 VEL 11.677 PTH 2.05 VMP 5.483 0PA -19.60 RAP 528.51 ECC 1.2455

L-I TIME INJ L4T INJ LONG INJ RT A$C INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT |NJ 2 LONG

2584.96 -26.49 66.34 182.31 100.38 2 13 41 1985.0 -24.79 58.D8

4354.]6 4.99 I80.60 177.45 62.09 18 14 30 3754.2 1.22 |75.95

2299.54 -27.64 45.09 182.06 101.86 3 37 26 1699.5 -25.72 36.82

4114.81 6,02 162.44 176.87 60.66 19 24 42 3514.8 2,06 155,89

2035.70 -30.63 24.20 181.20 I05_93 4 57 21 |435.7 -28.16 15.89

3951.42 8.67 148.42 175.2_ 56.B_0 20 14 _ 335J.4 4.24 142.I3

M_O-COURSE EXECUTioN ACCURACV ORBIT DETERMINATJON 4CCURAC v

SGT 4678.8 SGR 274.l 563 253.1 ST 2053.8 SR 194.9 SS 723.0

RRT -,2_9_ RRF °,2325 RTF .9150 CRT .9795 CRS -.9932 CST -.9639

SGB 4686°9 R23 -.OOflB RI3 -.9130 LSA 2|87.6 MSA 184.9 SSA 15.6

SGI 4679.4 SG2 264.7 THA 179.12 ELI 2072.6 EL2 39.0 ALF 5.29

LAUNCH DATE DEC 14 J965 FLIGHT TIM£ 156.00 ARRIVAL DATE MAY 19 J966

HELIOCENTRIC CONIC

RL 147.25 LAL -.00

RP 108.94 LAP -2.6|

RC 151.5|1GL 27.11

PLANETOCENTRIC CONIC

C3 14.748 VHL _.840

LNCH A_MTH LNCH TIME

90.00 | 33 27

90.OO 17 ]B 2?

100.00 3 2 29

IO0,O0 |8 32 6

IIO.OO 4 27 56

l_O.OO 19 23 8

DIFFERENTIAL CC_RECTIONS

TOE |.4104 TRA -.B?15 TC3-5.28_0 BAU 1.0433

ROE .1384 RRA -.0235 RE3 ,2595 FAU .05289

FOE 1.0058 FRA .2350 FC5-3.I049 BSP J5035

B0E 1.4171 _RA ._718 BE3 5.29|4 FSP -807

DISTANCE 459,968

LOL 81.79 VL _7.|43 G4L -2.88 kZL 86.30 HC_ 224.81 SMA 124.51 ICE .|8918 INC 3.7018 Vl 30.256

LOP 306.55 VP 37.022 GAP 8.23 A?P 92.65 T4L I92.54 TAP 57.36 RCA 100.96 APO I48.07 V2 34.783

GP -2.97 7AL 108.07 ZAP I60.42 ITS 350.42 ZAE 130.38 ETE I82.78 7AC 62.42 ETC I6].07 CLP-|60.64

OLA 14.40 RAL 323,79 RkD 6567.6 VEL 11.668 PTH 2.05 VHP 5.602 OP_ -18.68 RAP 330.3J ECC 1.2427

L-I TIME INJ LAT INJ LONG JNJ RT A$C INJ AZMTH INJ TIME PO CST TIM INJ 2 LATINJ 2 LONG

2608.41 -26.77 68.00 184.78 99.59 2 16 55 2008.A -25.17 59.70

4323.82 4.03 178.90 I79.74 61.95 J8 30 30 3723.B .24 J72.26

2321.28 -27.93 46.64 |84.55 JOJ.JO 3 41 J0 172J.3 -26.12 38.3|

4D86,18 5.06 16D,B6 1?9,17 60.50 19 40 12 3486o2 J,09 J54.3|

Z053.89 -30.98 25.52 183.75 I05.22 5 2 IO 1453.9 -2S.58 IT._4

3926.34 ?.73 J47.09 ]??,95 56.60 20 28 34 3326.3 3.29 14D.82

MID-COURSE EXeCuTION _CCURACY C_IT D_TERNIN4TION ACCURACY

SGT 4?65.2 $6R 289.3 $63 245.4 5T 2J45.8 5R 2D6.9 SS 729.0

RRT -,2364 RRF ".2J72 RTF .9|25 CRT .987J CR5 -.9893 CST -,966!

SGB 4773.9 R23 ,0008 RJ3 -.9125 LSA 2268.5 MSA ISD.3 554 J6.6

SGJ 4?65.? SG2 281.0 THA 179.18 EL1 Z155.5 EL2 33.0 ALF 5.44

=

|816



JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL, 2, 1965-66 J

LAUNCH CAT£ CEC 14 1965 FL|GNT TIN[ |56.00 ARRIVAL 0ATE NAY 21 1966

H[LIOCENTR;C CON;C OlSTANC[ 465.762

RL 147.Z5 LAL -.DO LOL B].79 VL 27.092 GAL -Z.53 JZL 66.33 MCA 2Z7.97 5MA lZl.5O ECC ,;9063 IN( 3.6680 V| 30.256

Rp IO8.94 LAP -Z.?Z LOP ]09.7! VP 36.984 GAP 8.45 A?P 92.46 T&L 190.88 TAP 58.85 RCA 100,52 APO I47.87 V2 ]4.784

RC J53.743 GL Z6,97 GP -?.76 ZAL 105.55 ZAP I6|.48 [TS 350.67 ZAE 130,26 ETE |62.54 _AC 64.38 ETC 16|,?| CLP-J6|.67

PLANETOCENTRIC CONIC

C3 ]4,577 VHL 3,BI8 CLA 15,21 RAL 326.]2 RA0 6567.6 VEL |J.660 PTH 2.05 VHP 5.7Z4 OP& -17.77 R*P 332.34 ECC 1,2399

LNCH ATNTH LNCH TIME L-I TIME [NJ LAT IN| LONG |NJ RT ASC IN| AZMTH ]NJ TIME PO Cat TIM IN| 2 LAT IN| 2 LONG

90.O0 ] 36 I1 2654.61 -Z7.05 69.eT 182.44 96.69 2 20 6 2034,6 -25.5Y 61,51

90.00 17 35 55 4?92.43 3.02 177.J4 162.23 6|.83 J6 47 77 3692.4 -.77 |?0.5|

I00,00 3 5 48 2]45.57 "28.74 48.]8 JB?.22 |00.23 3 44 54 I745.6 "26.54 40.00

lOO.OO 18 48 58 4056.69 4.07 |59.23 IBI.65 60.56 19 56 35 5456.7 .09 J52.70

110,00 4 32 3] 2074.?9 -3|.34 27.00 186.44 104.4| 5 7 5 1474.3 -29.04 Ia.55

IIO.OO 19 58 45 3900.74 6,77 |45.73 |79.98 56.4| 20 45 46 3500.? 2.31 159,48

OIFFERENTIAL C(_RECTI(_IS MIO-COURaE EXECUTECt,I ACCURACY ORBIT DE TERMINATION ACCURAC Y

TDE 1.4665 TRA -,7600 TC5-5.4406 BAU 1.06|5 5GT 4847.6 aGR 303.6 SG3 258.0 ST 2252.6 SR 218.9 as 735.3

R0E ,1455 RRA -.0525 RE5 .2642 FAU .05025 RRT -.2|13 RRF -.|995 RTF .912J CRT .9924 ERa -.9645 Cat -,4664

FD£ °9855 FRA .2942 FC3-2.9847 BSP J533_ SGB 4657.J R23 .0062 RI5 -,9|21 La_ 2354. 2 MaA |75.4 ssA J7.5

B0E 1.4757 8RA .7607 6C3 5.4472 FSP -786 SGJ 4848.0 aG2 296.7 THA |79.24 ELI 2245.1 EL2 26.9 ALF 5,56

LAUNCH gATE O£C 14 I965 FLIGHT TIME 260.00 ARRIVAL OATE NAY 23 1966

HELfC_£NTRI( CONIC

RL |47.25 LAL -.O0

RP 108,94 LAP -2,63

RE 155.962 GL 26.79

PL4NETOCENTRZC CONIC

C3 |4.466 VHL _.803

LNCH ATNTH LNCH TIME

90.00 J ]B 5I

90.00 17 54 J7

lO0.O0 3 9 B

100.00 |9 6 42

1|0,00 4 57 |1

110.OO I9 55 7

DIFFERENTIAL CCtgRECTION$

TOE J.5277 TRA -.6597 TC]-5.5724 BAU 1.0790

ROE ,J528 RRA -.0409 RC5 ,2758 FAU .04770

FOE .9675 FRA .5505 FC3-2.9548 BSP 15606

dOE 1.53fl3 BRA .6410 BE3 5.579J FSP -763

OIaTANCE 47|,545

LOL 81.79 VL 27.043 GAL -2.J7 AZL 66.36 HCA 231,14 SMA 123.89 ECC .I9224 rNC 5.6575 Vl 50.?56

LOP 5J2.87 VP 36.948 GAP 6.61 A?P 92.28 TAL |89.20 TAP 60.54 RCA |00.07 APO 147.70 V2 54.784

6P -2.57 ZAL 102.92 ZAP J62.49 ETa 350.88 7AE J50.1? £TE |82.54 ?AC 66.58 ETC |62.31 CLP-162.68

OLA 16.05 RAL 528.96 RAO 6567.6 VEL 11.656 PTH 2.05 VHP 5.850 OPA -16.86 RAP 534.40 ECC J.738I

L-J TIME IN| LAT IN| LONG _NJ RT Aac IN| AZMTH IN| TIME PO Cat T|N |NJ 2 LAT IN| 2 LONG

2663.39 -t7.33 7J.93 190.29 9?.70 2 23 J5 2063.4 -25.99 6].52

4260.27 |.98 J75.34 J44.91 61.75 |9 5 |7 5660.3 -1.8J 168.72

2372.26 -28.55 50.5| 190.09 99.26 5 46 40 1772.5 -26.97 4J.86

4026.65 5.06 157.57 164.5| 60.25 20 15 48 5426.6 -.95 I51.05

2096.73 °31.7| 28.65 |89.35 |03,50 5 J2 8 _496.7 -29.55 20.|Z

3874.95 5.80 I44.]6 I82.61 _6,2_ 20 59 42 5274.9 1,52 158,I4

MIg°COURSE EXECUTIC_ ACCURACY OR6|T OETERM=N4T]ON ACCURACY

aGT 4926,4 aCR 3J7.0 aG3 250,9 ST 2524,4 SR 231.O sa 742.1

RRT -.JB]0 RRF -.|796 RTF .912J CRT .9956 CRS -.978] CST -.9707

aGB 4956.6 R25 .0|04 R|3 -,912| LSA 2444.9 MSA J70.5 SS4 18.4

SGJ 4926.8 SG2 3J|.5 THA 179.52 ELI 2335.7 EL2 2|.6 4LF 5.65

L4UNCH 0ATE 0EC 14 ]965 FLIGNT TIME 162,00 ARRIVAL DATE N4Y 25 1966

HELIOCENTRIC CONIC 0|ST4NCE 477.5|0

RL 147.25 LAL -.O0 LOL 8|.79 VL 26.995 GAL -I.aO 4ZL 86.59 HCA 234,30 SMA 123.56 [CC ,|9402 |NC 3.6095 Vt 50.256

RF J08,94 LAP -2.93 LOP 516.04 VP 36.9|5 GAP 8,90 AZP 92.|t TAL |87.5| TAP 6|.8| RCA 99.60 4PO 147.55 v2 54.785

RC |58.J68 GL 26.57 GP -2.40 ZAL |00.20 ZAP |63.48 ETa 35|.04 ZAE J30.]0 [TE |BE.t6 IAC 68,43 ETC |62.85 CLP-163.65

PL4NETO_NTRIC CONIC

C3 |4,421 VHL 3.798 0L4 I6.9J RAL 33|.70 RA0 6567.6 VEL 1].654 PTH 2.05 VHP 5.980 0PA -15.94 RAP 556.47 ECC 1.2573

LNCH AZNTH LNCN TIME L-| TIME IN| LAT IN| LONG INJ RT Aac IN| ATNTM |NJ T_NE PO CST TIM |NJ ? LAT IN| 2 LONG

90.00 I 4| 50 2694.62 -27.60 74.17 |93.33 96.60 2 _6 24 2094,6 -76.40 65.7J

90.00 la I3 32 4227.65 .93 ]75.52 |87.74 61.70 19 23 59 3627.6 -?.86 i66.B9

=00,00 3 12 ?9 240|.19 -28.85 52,41 |93.|5 98.20 3 52 30 IaOI.? -27.4J 43.90

lO0,O0 I9 25 13 3996,52 2,03 |55.91 187.16 60.17 20 51 50 5596.5 -|.95 149.36

J10,00 4 42 1 2121,06 -32.oa 30.45 |92,47 |02.50 5 |7 22 I]?|.I -30.03 2J.84

IJO.O0 20 12 11 _849.20 4.82 I45.01 |65.45 56,I2 2l I6 20 5249.2 .54 136.79

0|FFERENT|4L CORRECTIONS NI0-COURaE EXECUT|ON ACCURACY ORBIT DE TERMINATION ACCURACY

T0E 1.5955 TRA -.5068 TC3-5.6682 BAU |.094| aGT 4996.7 SGR 3?9.6 aG3 22].8 aT 2422.6 SR 243,? sa 750.6

ROE .|604 RRA -.0495 RC5 .2762 FAU ,04509 RRT -.1569 RRF -.I561RTF .91]_ CRT .9969 CRS -.97|5 CST -.9731

FDE .9534 FRA .4080 FC3-2.7068 BSP JSBJ2 aGE 5007.6 R25 .0J26 RJ3 -.9|16 LSA ?542.4 NSA |65.7 $aA Jg.I

6OE ].6036 BRA .5092 BE3 5.6749 FSP -738 SG! 4997.0 aG2 525.5 THA |79.40 ELI 24_4.6 EL? 19.2 ALF 5.72

LAUNCH 04TE OEC 14 J965 FLIGHT TIME |64.00 ARRIVAL DATE MAY 27 1966

HELIOCENTRIC CONIC OI$TANC£ 4_.O6|

RL 147.?5 LAL -.OO LOt. 8|.79 VL 26.944 GAL -_.4J A?L 86.42 HCA 237.46 SMA I25.27 [CC .J9599 |NC 3.5837 Vl 50.256

RP |03.94 LAP -_.02 LOP 519.20 VP 36.878 GAP 9.J4 ATP 91.93 TAL 185.81 TAP 6_.27 RCA 99.|J APO |47.44 V2 54.767

RC |60.559 GL 26.29 GP -2.26 7AL 97.]9 ZAP |64.44 ETa 35|.|6 ?AE |30,04 ETE JB].0? ZAC 70.52 ETC 165.55 CLP-J64,60

PL4NETOCENTRIC CONIC

C3 |4,446 VHL _.8010LA 17.79 RAL 554.55 RAO 6_?.6 VEL 1|.65_ PTH 2.05 VHP 6.||5 _PA -15.02 RAP 558.56 ECC |.2577

LNCH AZMTH LNCH TIME L-I TIME INJ LAT |NJ LONG ZNJ RT ASC _NJ AZMTH ]NJ T|NE PO CaT TIM INJ ? LAT /NJ 2 LONG

90.00 J 44 9 2726.J4 -27.64 76.60 J96,_6 95,4J 2 29 57 2|2R.1 -26.80 68.09

90.00 J8 33 34 4194.90 -.13 171.70 190,84 61.68 19 45 29 3594.9 -5.9| 165.06

100.00 3 I5 55 2452.18 -29.13 54.67 |96.40 97,04 5 56 27 |852.2 -27.85 46,I0

100.00 ;9 44 29 ]966.09 1.0I |54.25 |90.2! 60.|2 20 50 35 3366.J -2.98 I47.72

J_O.OO 4 47 2 2|47.1I -52.46 32.39 |95.77 |01.40 5 22 49 I547.1 -]0,54 23.69

_JO.O0 20 29 51 3823.92 ].86 |4|.6_ |_8,43 56.0| 2J 33 ]5 5223.9 -.65 I]5.46

D_FFER£NT_aL CORRECTiON5 MIOoCOURa_ _X_CUTION ACCURACY ORBIT 0E TERNINATION ACCURACY

TOE 1.6632 rRA -.5690 TC5-5.7465 BAU J.J|J| SGT _070,4 SGR 54|.4 aG5 217.? ST ?5|6.7 SR ?55.5 sa 755.9

ROE .|685 RRA -.0574 RC] .2754 FAU .04278 RRT -.|2994RRF o,J343 RTF ,9|22 CRT ,9964 CR5 -.9643 C$T -.9752

FOE .9]7? FRA ,459? FC]-2.5636 B]P |608| aGB 508|.9 R25 .0154 R|5 -.9J25 LSA ?655.? HS_ J60.9 SSA J9.8

BOE J.67J? BRJ ,3734 BC3 5.753J FSP "7|8 5GI 5070,6 aG2 538._ THA |79.50 ELI 2529,5 EL2 2|.6 4LF 5.76

|BJ7



JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL 2. 1965-66)

LAUNCH DATE 0[( 14 1965 FLIGNT TIME 166,D0 ARRIVAL DATE NAY 19 1966

HELIOCENTRIC CONIC 0|STANCE 498,797

RL I47.25 LAL -°00 LOL 81.79 VL 26.896 GAL -1.01 ATL 86.44 MCA 240.61 SMA JZZ.96 ECC .|9916 [NC 3.5S96 Vl 30.256

Re J08.93 LAP -3.10 LOP 3Z2.37 VP 36,645 GAP 9.36 ATP 91.75 TAL 184,|D TAP 64.72 RCA 99.6| APO I47.34 VZ 34.789

RC 162.536 GL Z5.96 GP -2.13 7JL 94.51 ZAP 165.37 ETS 351.23 ZaE I30.OI ETE JBI.B9 ZAC 72.63 [TC 163.8J CLP-J65.SZ

PLANETOC£NTRIC CONIC

C3 14,547 VHL 3.814 DLA 18.65 RAL ]37.49 RA0 6367.6 VEL 11.659 PTN 2.05 VHP 6.255 OPA -|4.09 RAP 340.66 ECC 1.2394

LNCH ATNTH LNCN TIME L-I TIME IN| LAT IN| LONG |NJ RT ASC IN| ATNTN IN| TIME PO CST TIN IN| 2 LAT IN| 2 LONG

90.00 I 46 50 2763.77 -28.04 79.16 199,97 94.13 2 32 54 2|63.B -27.I7 70.63

90.00 18 54 20 4162.36 -I.I8 |69.66 19A.09 61.71 20 3 42 3562,4 -4.95 163.23

100.00 3 19 28 2465.05 -29.36 57.09 199.64 93,79 4 0 33 J865,1 -28.26 4B,43

lO0,O0 ZO 4 23 3936.3I -.00 152.6! I93.A4 60.IJ 21 9 59 3336.3 -3.98 I46.OB

110.O0 4 52 16 2174,71 -32.80 34.47 199.28 100.22 5 28 31 1574,7 -3J.Oa 25.68

110.OO 20 48 4 3799,42 2,93 140.40 J91,6J 55.93 2I 51 23 3199.4 -I.56 I34.Z0

O]FFERENTIAL CC_RECTIONS NI0-COURSE EXECUTION ACCURACY ORBIT D[TERNINAT|ON ACCURACY

TDE 1.7339 TRA -.2207 TC3-5.7864 BAU 1.1270 SGT 5136.4 SGR 352.5 5G3 ZlO.T ST 26|0.2 5R 267.8 SS 739.B

RO_ .1770 R_A -.06_0 R(3 .2113 FAU .04050 _-_'J0_4 RRF -.JJJ5 RTF .9|30 CRT .9944 CR$ -,9566 CST -.9773

FOE .9212 FRA ,5090 FC3-2.4104 BSP I6373 SGB 5130.5 R23 .0176 R|3 -.9!30 LSA 2727.! MSA 156,7 SgA 20,4

BDE 1.7430 BRA ,230! BC3 5.7947 FSP -703 SGI 5!38.5 SG2 350.6 THA t79.60 ELI 2683.8 EL2 ZB.I ALF 5.83

LAUNCH DATE DEC 14 1965 FLIGHT TIME 168.00 ARRIVAL DATE NAY 3! 1966

HELIOCENTRIC CONIC 0ISTANCE 49A.5J6

RL 147.25 LAL -.OO LOt. 81.79 VL 26.847 GAL -,60 ATL 86,46 HCA 243.78 SMA 122.68 [CC .20033 INC 3.5370 V| 30.256

RP I08.92 LAP -3.|7 LOP 325.53 VP 36.6J3 GAP 9.6_ AZP 9|.56 TAL |62.38 TAP 66.I6 RCA 99.06 APO 147.26 V2 _4.792

RC 164.699 GL 25.56 GP -2.02 ?AL 9J.56 lAP 166.26 ETS 351.25 ZAE 129.98 ETE |81,76 ZAC 74.78 ETC 164.24 CLP-166.43

PLANE TOCENTR|C CONIC

C3 14.731 VHL 3.838 OLA 19.5I RAL 340,52 RAO 6567.6 VEL J|,667 PTH 2.05 VHP 6.400 OPA -I3.I4 RAP 342.78 ECC 1.2424

LNCH AZNTH LNCH TINE L-I TIME IN| LAT IN| LONG IN| RT ASC INJ AZMTH INJ TIME PO CST TIM IN| 2 LAT IN| 2 LONG

90.00 I 49 37 2801.32 -28.I9 8J.92 203.56 92.76 2 36 I8 2201.3 -27.51 73.32

90.00 J9 15 43 4J30.39 -2._'t |69.|0 197.53 6J.76 20 24 33 3530.A -5.97 I6J.43

100.00 3 23 JJ 2499.60 -29.59 59.63 203.46 94.47 4 4 51 I899.6 -28.65 50.95

100.00 20 24 50 3907.34 -;99 151.02 196.85 60.J2 21 29 57 3307,3 -4.95 I44,49

J10.OO 4 57 47 2203.64 -33.13 36,66 202.97 98.96 5 3A 30 1603.6 -3|.54 27.90

!10,OO ZJ 6 43 3776,07 2.0A |39,|8 194.97 55,97 22 9 AO 3J76.| -2.46 !32.98

OIFFERENTIAL CORRECT/ONS MI0-COURSE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

TOE 1.8086 TRA -.O621 TC3-5.7910 BAU J,J417 SGT 5201.9 SGR 362.7 SG3 204.4 5T 2703.4 5R 280.3 SS 763.6

ROE ,1863 RRA -.O720 RC3 .2644 FAU .03626 RRT -.0743 RRF ".0666 RTF .9136 CRT .99J3 CRS -.9489 CST -.9792

FOE .9073 FRA ,5579 FC3-2.2485 BSP |6574 SG6 52|4.5 R23 .OlB6 RI3 -,9136 LSA 26|8.9 MSA 153,2 $5A 20.8

BOE 1.8J82 BRA .095I BC3 5,7970 FSP -690 5GI 5202.0 SG2 361,7 THA |79.70 ELI 2717.6 EL2 36.8 ALF 5.87

LAUNCH OAT[ DEC 14 1965 FL|GHT TIME 170.00 ARRIVAL DATE JUN _ 1966

HELIOCENTRIC CON|C 0ISTANCE 500.Z|7

RL 147.25 LAL -.00 LOL B|.79 VL 26.800 GAL -,|6 ATL 96,48 HCJ 2A6.95 SMA |22.39 ECC .203J3 INC 3.5155

RP 108.9| LAP -3.23 LOP 328.70 VP ]6.781 GAP 9.99 ATP 9J.39 TAL J90.65 TAP 67,59 RCA 97,53 APO JA7.25

RC 166.947 GL 25.|O GP -].92 7AL 88,55 TAP J67,17 ET$ 35|.23 ZAE J29,99 ETE J61.70 7AC 76.95 ETC 164.62

PLANETOCENTR|C CCuNIC

C3 15.006 VHL 3.874 DLA 20.35 RAL 543.62 RAO 6_67.6 VEL |J.679 PTH 2.05 VNP 6.551 0PA -12.|9 RAP 344.90 ECC 1.2470

LNCH ATNTH LNCN TIME L-I TIME IN| LAT IN| LONG IN| RT ASC |NJ ATNTH IN| T|ME PO CST TIN |NJ 2 LAT IN| 2 LONG

90.00 J 52 3| _840,56 -28.29 84.79 207.32 91.33 2 39 5| 2240.6 -2T.90 76.15

90.00 19 37 37 4099.40 -3.20 J66.37 20J.|6 6|.85 20 45 56 3499.4 -6.94 159.68

IO0.O0 3 27 6 2535,58 -29.75 62.29 207.26 93.08 4 9 21 1935.6 -29.00 53.56

100.00 20 43 43 3879.61 -I;93 |4_.30 200.4_ 60.16 21 30 23 3279.6 -5.88 142.95

1|O.O0 5 3 35 2233.69 -33.42 36.96 206,85 97.63 5 40 49 1633.7 -32.OJ 30.01

JIO.00 Z| 25 43 3754,27 1.20 138.0A J98.30 55.64 22 28 17 315A.3 -3.29 13J.94

DIFFERENTIAL CORRECTIONS MI0-COURSE EXECUTION ACCURACY ORB|T OETERMINATION ACCURACY

SGT 5265.0 SGR 372.0 SG3 198.6 ST 2791.4 SR 292.B SS 764.4

RRT -.0466 RRF -.0643 RTF .9|52 CRT .9871 CRS -.9407 CST ".9808

SGB 5278.! R23.02|d RI3 -.9152 LSA 2905.0 MSA 150.9 SSA 21.0

SGI 5265.0 $G2 371.6 THA J79.61 ELI 2806.3 EL2 A6.6 ALF 5.91

TDE 1.9849 TRA .1097 TC3-5.7607 BAU I.!568

RDE .1963 RRA -.0764 RC3 .2343 FAU .03_27

FOE ,8915 reA .6072 FC3-2.0925 BSP 16760

BOE 1,8950 eRA .1346 BC3 5.7663 FSP -662

VJ 30,256

VZ 34.796

CLP-167.31

LAUNCH DATE DEC |4 1965 FLIGHT TIME 172.00 ARRIVAL DATE ION 4 1966

HELIOCENTRIC CONIC DISTANCE 503.898

RL 147.25L'AL -.00 LOL 81.79 VL 26.752 GAL .26 AZL 86.50 HCA

Rp I08.89 LAP -3.29 LOP 331.87 VP 36.75| GAP |0.J5 ATP 9|.19 TAL

RC 168.980 GL 24,57 GP -1.83 ?AL 85.5l TAP 168.03 ETS 351.I5 7AE

PLANETO(ENTRIC CONIC

C3 15.380 VHL 3.922 DLA 2;.J6 RAL 346.60 RA0 6367.6 VEL 11.695 PTH

LNCH AZMTH LNCH TIME L-I TIME JNJ LAT IN| LONG IN| RT ASC

90.00 J 55 35 2881.J9 -28.32 87.76 2|!.23

#O,OO 19 59 52 4069.94 -4.15 164.71 204.96

JO0.O0 3 3J |5 2572.69 -29.83 65.04 211.21

100.00 2J 6 53 3953.37 -2.61 J48.07 204.22

J10.OO fl 9 44 2264.60 -33.66 4J.33 2J0.90

ilO.O0 21 44 54 3734.42 ,44 J37.01 202.19

DIFFERENTIAL CCRRECT|ONS

TO£ J.9663 TRA .2906 TC3-5.6720 6AU 1.|673

ROE .2073 RRA -.0839 RC3 .24_9 FAU .03386

FD_ .8924 FRA .6539 FC3-1.9057 ¢SP J69f16

BOE J.9774 8RA .3024 BC3 5.677j FSP -638

250.I! 5NA 122.11 ECC .20_99 INC 3.493J vJ 30.256

JTB.gJ TAP 69.02 RCA 96.95 APO 147.26 VZ 34,800

129,98 ETE J81.62 rat 79.I5 ETC 164.98 CLP-169.17

2.06 VHP 6.7|0 DPA -|1.23 RAP 347.04 [CC 1.2331

IN! AZMTM IN! TIME PO CST TIN IN! 2 LAT IN! 2 LONG

89.94 2 43 36 2281.2 -29.04 79.10

61.96 21 7 42 3469.8 -7.67 138.00

91.63 4 14 8 1972.7 -29.31 56.26

60.23 22 || 6 3253.6 -6.75 |41._O
96.24 5 47 ZB |664.6 -32.45 32.32

55,B2 2_ 47 8 3134.4 -4.04 130.80

ORBIT DETERMINATION ACCURACY

ST 2879.4 SR 305.4 55 768.9

CRT .9823 CRS -.9331 CST -.9925

LSA 2992.1NSA J49,7 55A Zl,2

ELI 2695.0 EL2 56.9 ALF 5,95

MI0-COURSE EXECUTiON ACCURACY

SGT 5315_4 5GR 380.B SG3 |92.3

RRT ".0|66 RRF -.0335 RTF .9149

SGB 5329.0 R23 ,OJ60 R|3 -.9J49

SGJ 53J5,4 5G_ 380.7 THA |79.93

18|8



JPL TM 33-99 EARTH--VENUS TRAJECTQRIES IVOL. 2, 1965-66P

LAUNCN DATE DEC 14 1965 FLIGHT TIRE 174.00 ARRIVAL DATE JUN 6 1966

HELIOCENTRIC CONIC

RL 14T.25 LAL -.00 LOL 8|,79 VL

RP 108.88 LAP -3,33 LOP 33§,04 VP

RC 17|.O96 GL 25.98 GP -I.75 ZAL

PLANETOCENTR]C CONIC

C3 15.865 VNL 3.983

LNCH ATHTH LNCH TIME

90,00 I 58 52

90.00 ZO ZZ 20

100.00 3 35 43

IO0,O0 Zl 29 lO

liD,DO 5 16 14

_lO.OO 22 4 8

DIFFERENTIAL CORRECTIONS

TOE 2.0434 TRA .4793 TC3-5.5592 BAU J.|_OI

RDE ,ZJ92 RRA -.0896 RE3 .2270 FAU .03191

FOE ,8676 FRA .6983 FC3-1.74|5 BSP 17164

BOE Z.035J BRA .4874 BC3 5.5638 FSP -622

DISTANCE SI|,557

26.706 GAL .75 AZL 86.52 HCA 255.2? SNA |2|.63 ECC ,Z0909 INC 3.4T54 vI 30.256

36.722 GAP 10,43 AZP 91,00 TAL 177.1T TAP 70.44 RCA 96,35 APO 147.30 ¥2 34.805

82.44 ZAP I6B.B8 ETS 351.01 ?AE 129.99 [TE 181.56 ZAC 6|.57 [TC 165.3| ELF-J69.02

OLA 21.92 RAL 350.02 RAD 6567.6 VEL 1|.715 PTH 2.06 VHP 6.8?5 DPA -10.25 RAP 349.18 ECC J.Z61|

L-I TEME INJ LAT INJ LONG INJ RT ASC INJ A_MTH INJ TIME PO C$T TEN INJ Z LAT INJ 2 LONG

2922.91 -28.27 90.81 2JS.2B 88.31 2 47 35 2522.9 -28.2! 92.15

4042,15 °5.04 163.16 208,92 62.10 21 29 42 3442.1 -8,73 156,43

26IO,63 -R9,89 67.86 215,30 90,I5 4 |9 I3 2010.6 -t9.55 59.07

3829.65 -3,62 146,76 20B.IA 60,3J 22 32 0 5229.7 -?,54 140.I7

E296.I2 -33.88 4_.77 ZIS.IO 94,82 5 54 30 I696.I :32.85 3A,69

3716.93 -.22 I36.10 206.03 55.82 2) 6 5 3118.9 -4.7I I29.88

MID-COURSE EXECUTION ACCURACf ORBIT 0ETERMINATION ACCURACv

SGT 5367,0 9GR 389.6 SG3 186.4 ST 2950.B SR 318.0 SS 766.5

RRT ,OJJ3 RRF -,0074 RTF .9169 CRT .9770 CR$ -,9257 CST -,9840

SGB 5381.0 R23 -.0|79 RJ3 ,9169 LSA 3061.6 MSA I48.6 SSA 2I.I

SG! 5367.0 SG2 388.6 THA .05 ELl 2967.1 ELI 67.4 ALF 6.01

LAUNCH DATE DEC 14 1965 FLIGHT TINE 176.00 ARRIVAL DATE JUN B J966

HELIOCENTRIC CONIC

RL 147._5 LAL -.00

RP 108.96 LAP -3.36

RC I73.196 GL 23.32

PLANETOCENTRIC CONIC

C3 I6.472 VHL 4,059

LNCH ATNTH LNCH TIME

90.00 2 2 25

90.00 20 44 49

lOO,O0 3 40 31

I00.00 21 49 24

I10.00 5 23 9

JIO.O0 22 23 I6

DISTANCE 517.|93

LOL B1.79 VL 26.659 GAL 1.23 AZL 86.54 HCA 256.44 SMA 121,55 ECC .2J249 INC 3.4564 vJ 30.256

LOP 338.21 VP 36.693 GAP 10.72 AZP 90.81 TAL I75.42 TAP 71,86 RCA 95.72 APO 14?,38 V2 34.811

GP -1.68 ZAL 79.37 ZAP 169,72 ET9 350,80 7AE I_0.02 ET[ 181,5| ZAC 83.61 ETC 165.60 CLP-169.96

OLA 22,63 RAL 353.29 RAO 6567.7 VEL !|.74| PTM 2.07 VHP 7.050 OPA -9.27 RAP 351.32 ECC I,ZTI!

L-I TIME INJ LAT INJ LON6 /NJ RT A$C INJ ATMTH |NJ TIME PO CST TIN INJ 2 LAT /NJ 2 LONG

2965.36 -28,15 93.91 219.45 86.76 2 51 3J 2365.4 -28.30 85,25

4016.81 -5.84 |61.73 213.03 62.24 2I 5I 46 3416,8 -9.51 Jf14.97

2649,06 -29.86 70.72 219.53 88.64 4 24 40 2049.1 -29,73 6J.92

3808.34 -4,33 145.58 212.20 60.39 2_ 52 53 3208.3 -8.24 J38,97

2327.98 -34.04 46.25 2|9,44 93,36 6 I 57 I728.0 -33.20 3/,lI

3702,18 -.79 I35.33 209.99 55.82 23 24 58 3102,2 -fi.2T 129,1I

C_BIT DET£RMINATION ACCURACY

ST 30J4.5 SR 330.5 SS 763.0

_RT .9714 CRS -.9154 C$T -.9852

LSA 3;23.5 MSA I49.I SSA 20.8

ELI 3031.6 EL2 78.1 ALF 6.08

DIFFERENTIAL CORRECTIONS

TOE Z.IZIB TRA ,681I TC3-3.407T BAU J.J9|8

ROE .232I RRA -.0923 RC3 .2103 FAU .02999

FOE .8_33 FR4 .7426 FC3-I.37_2 BSP I7367

BOE Z,I345 BRA .6873 BC3 5.41J8 FSP -606

M_O-COURS£ EXECUTION ACCURACY

SGT 3415.4 SGR 393.6 SG3 JSO.B

RRT .0398 RRF ,0194 RTF ,9185

SGB 5429,8 R23 -.OI74 RI3 .9185

SGI 5415.4 SG2 393.3 THA .I7

L&UNCH 0ATE DEC 14 1965 FLIGHT TIME 178,00 ARRIV4L 0ATE JUN lO 1966

HELIOCENTRIC CONIC

RL 147.25 L4L -.DO

RP 105.84 LAP -3.38

RC |73.278 GL Z2,6J

PL4NETOCENTRIC CONIC

C3 IT.El6 VHL 4.149

LNCH 4ZNTH LNCN TIME

90.00 2 6 J9

9O.OO_ 21 7 8

100.00 3 45 44

IOO.OO 22 IO 24

lJD.OD fl 30 29

lID.DO 22 42 9

O]FFERENTIAL CORRECTIONS

TOE Z.2029 TRA .8981 TC3-3.2107 BAU 1.2001

RDE .2462 RRA -.0949 RC3 .1923 FAU .02799

FOE .84II FRA .7977 FC3-1.4074 8SP I7473

BDE 2.2166 BRA .9031 BE3 fl,214Z FSP -586

DISTANCE 522,804

LOL 81.79 VL 26,613 GAL 1,74 AZL 86.56 HCA 259.61 SHA 121,28 ECC ,21619 INC 3.4379 VI 30.256

LOP 341.38 VP, 36.666 GAP 11.03 AZP 90.62 TAL I73.67 TAP 73,26 RCA 95.06 4PO I47,50 V2 34.BI1

GP -1._2 ?AL 76,3I ZAP 170.54 ETS 350.5_ ZA[ 130,05 ET[ 181.46 7AC 85,86 ETC I65,97 CLP-170.6B

DLA 23.28 RAL 356,57 RAD 6567.7 VEL 11.773 PTH 2,09 VHP 7.233 DPA -8.27 RAP 353.47 ECC 1.2633

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A?MTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LON G

3008.16 -27.94 97.02 223,72 85,21 2 56 27 2408.2 -28,31 88.38

3994,31 -6.55 160.46 217.26 62.39 22 I3 42 3394.3 o10.20 153.68

2687.62 -29.77 73,58 2_5.86 87,|4 4 30 32 2067,6 -29.83 64.78

3?90.09 -4.95 144.57 216.38 60.48 23 13 34 3190.I -S.B4 137.95

2339.92 -54.I4 48,74 223.90 91.b_ 6 9 49 J759.9 -33.S0 39.§3

5690.54 -I,23 134,72 214.07 55.84 23 43 39 3090.5 -5.71 I28,49

MID-COURSE EXECUTION ACCUR4CY ORBIT DETERMINATION ACCURACY

SGT 5456.5 SGR 40|,8 SG3 17_.3 ST 3071.5 SR 342.7 SS 759.4

RRT .0692 RRF .0486 RTF ,9199 CRT .9654 ERS -,9114 CST -.9864

SGB 5471.3 R23 -.0155 RI5 .9199 LSA 3178,8 NSA I50.6 S$A 20.4

SGI 5456.6 SG2 400.8 THA ,29 ELI 3089.2 EL2 8B.B ALF 6.J5

LAUNCH DATE DEC 14 1965 FLIGHT TIM_ 180,00 ARRIVAL OAT[ JUN 12 I966

HELIOCENTRIC CONIC

RL |47.25 LAL -,OO LO(. 8|.79 VL

RP 108.$2 LAP -3,39 LOP 344.53 VP

RC 177.34J GL 21.84 GP _J.56 7AL

PLANE TOC_NTRIC CONIC

C3 18.JI3 VHL 4,256

LNCH ATMTH LNCH TIME

9D,DD 2 J0

90.00 21 29 2

IOO.DO $ 51 23

100.00 22 30 56

llD,O0 3 38 13

|IO.OO 23 0 36

DIFFERENTIAL CORRECTIONS

TOE Z.278B TRA 1.J238 TC3-4.9925 8AU 1,2097

ROE .2615 RRA-.0964 RE3 .1733 FAU .02619

FOE .8265 FX_ ,830I FC3-1.2520 BSP I7650

BOE 2.2938 BR_ 1.1279 BE3 4.9935 FSP -569

DISTANCE 528,383

26.368 GAL 2,27 AZL 86,38 HCA 262.77 SMA |2I.OI E(C ,22023 INC 3.4198 Vl 30,236

36.640 GAP 11.33 AZP 90.43 TAL J71.93 TAP 74.70 RCA 94.36 APO I47.66 V2 34.824

73.27 ZAP I71.35 ET5 350.09 ?AE I30,08 ETE 181.43 ZAC 88,12 ETE 166.I0 CLP-171.49

DLA 23.87 RAL 359.86 RA0 6367.7 VEL I|.8|I PTH _.09 VMP 7,427 DPA -7,27 RAP 353.62 ECC 1.298I

L-I TIME INJ LAT INJ LONG |NJ RT ASC INJ A?HTH INJ TZNE PO CST TIM INJ 2 LAT INJ 2 LONG

3050,85 -27.66 100.J2 228,07 93.69 3 J 29 2450,B -28.25 9J.30

3973,2I -7.13 159.38 22J,39 62.53 22 35 I7 3375,2 -10,78 I52,37

2725,90 "29.60 76.4I 228.29 85.66 4 36 51 2125.9 -29.89 67.62

3773.38 -5.44 143.76 220.65 60,56 23 33 52 3175.4 -9.32 137.J2

2391.68 -J4,J8 51.22 228.46 90,42 6 J8 7 179J.7 -33.74 42.00

3682.37 :1.55 134.30 21_.23 53,85 24 I 38 3082.4 -6.02 128.06

NI0-COURSE EXECUTION ACCURACY ORBIT 0ETERNINATION ACCURAC_

SGT 5496,1 5GR 407.2 SG3 169,9 ST 3110.4 SR 354.6 $$ 752.J

RRT .0976 RRF .0764 RTF .92J9 CRT .9593 CRS -.9046-CST -.9875

5GB 33JJ.2 R23 -.0J42 R|3 .9219 LSA 3216.0 MSA J52.8 SSA 19.9

SGI 5496.3 SG2 405.2 TMA .42 ELI 3129.0 EL2 99,3 ALF 6.25

IBI9



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 2, 1965-661

LAUNCH 0ATE DEC 14 1965 FLIGHT TIME 182.00 ARRIVAL 0ATE JUN ]4 ;962

HELIOCENTRIC CONIC

RL J47.25 LAL -.0O

Re IOB.79 LAP -3.39

RC 179,3B5 GL 21,03

PL4NETOCENTR|C CONIC

(3 19,|81 VHL 4.3S0

LNCH AZNTM LNCH TIME

90.00 Z IS 28

90.00 ZZ 30 ]8

100.00 3 5T 38

100.00 22 50 49

JJD.DO 5 46 28

IIO.OO Z3 18 _8

DIFF(RENTI4L CORR6CTIONS

TOE 2,3532 TRA 1.3623 TC3-4_74_7 8AU J.2118

ROE .Z77B RRA -.0965 RC3 .]539 FAU .02447

FOE .8113 FRA .8721 FC3-1.I044 BSP 1782I

BD£ 2.3696 BRA 1.3657 BC3 4.7492 rSP -555

D|ST4NCE 533.934

LOL 61.79 VL 26.523 GAL Z.BZ 47L 86.60 HCA 265.94 SMA J20.75 ECC .22464 INC 3.4018 Vl 30.Z56

LOP 347.73 VP 36.615 GAP |J.6_ AZP 90.Z4 T4L 170.18 T4P 76.22 RCA 93.6Z APO ,147.86 vz 34.832

GP -2.51 74L 70.27 ZAP I72.15 ET$ 349.54 ZAE J3D.IZ ETE ]$1,40 ZAC 90.40 ETC 166.32 CLP-172.30

OLA 24.38 RAL 3.13 RAD 6567,8 VEL 11,656 PTH 2.40 VNP 7.633 DP4 -6.26 RAP 357.77 ECC 1.]1§7

L-] TIME IN./ LAT IN| LONG IN| RT _SC IN| AZMTH IN| TIME PO CST TIM IN| Z LA T |NJ Z LONG

3092,95 -27.31 |03.15 232.49 82.21 3 7 O 2493.0 -ZB.IJ 94,57

3960.0J -7.63 JSB.SJ 225.99 67.65 22 56 IS 3360.0 -12.Z4 252.69

2763.54 -2_.38 78.J9 232.77 84.21 4 43 41 2163,5 -29.87 70.4Z

3764.6_ -5.80 143.16 224.99 60,62 23 53 34 3164,7 -9.67 136.5]

2423,02 -34.I7 53.66 233.I0 86.97 6 26 5! J823,0 -33.93 44.43

3677.94 -1.72 134.06 222.46 53.85 24 19 46 3077.9 -6.18 127.83

MID-COURSE EXECUTION-ACCURACY C_BIT OETE_M{N4TION ACCURACY

SeT 5531,I SGR 4i|.7 SG3 164.7 ST 3136.5 SR 365.9 SS 743.0

RRT .I262 RRF .1044 RTF .9241 CRT .9534 CRS -.8980 CST -.9884

SG8 5546.4 R25 .0J_0 Rj_ ,924! LSA 3240.2 MS4 155.9 554 19.3

SGI 5551.3 SC_ 408,4 THA ,54 ELI 3153.9 ELI 109.7 ALF 6.35

L&UNCH DATE DEC J4 1965 FL_GNT TIME 184.00 4RRIV4L DATE JUN 16 1966

HELIC_ENTRIC CONIC

RL 147.25 L4L -.DO LOL 61.79 VL

RP 108.77 LAP -3.36 LOP 350.90 VP

R( 181.409 GL 20.J9 GP. -1.46 ZAL

PLANETOCENTRIC CONIC

C3 20,442 VHL 4.5_1

LNCM 47MTH LNCM TIME

90.00 2 20 53

90.00 22 10 42

ZOO.DO 4 4 25

IO0.OO 23 9 51

1lO,OO 5 55 8

IIO.OO 23 35 37

DIFFERENTIAL CC_RECTION$

TOE 2.4259 TRA 1.6146 TC3-4.4772 BAU 1.2242

ROE .Z953 RRA -.095_ RC3 .1347 FAU .02276

FOE .7972 FRA .9142 FC3 -.9640 BSP 17967

BDE 2,4438 BRA 1.6174 BC3 4.47_2 FSP -540

DISTANCE 339,446-_

26.479 GAL 3,39 AZL 86.6Z HCA 269.I! SMA 120.49 ECC .22945 INC 3.3841 VJ 30.256

36.59I GAP !2.05 AZP 90.05 TAL 156.44 TAP 77.55 RCA 92.65 APO I46.14 VZ 34.840

67.33_74P 172.94 ETS 348.8I ZAE |30.I6 ETE J81.39 ZAC 92.69 ETC I66.30 CLP-173.20

OLA 24.82 RAL 6.37 RAO 6567.8 VEL I1.909 PTH 2.12 VMP 7.852 DPA -5.25 RAP 359.93 ECC 1.3364

L-I TIME IN| LAT IN| LONG IN| RT ASC _1_ AZMTH IN| TIM_ PO CST TIM IN| 2 LAT IN| Z LONG

313S.99 -26.90 JO£.OB 23G.95 80,79 3 13 7 2534.0 -27.69 97.55

3949.25 -7.97 157.90 230.45 6_.74 23 16 3l 3349.2 -JI.56 151.07

2600.17 -29.10 81.88 237.3| 82.83 4 5l 5 2200.2 -29.76 73.14

3758.30 -6.0I 142.8J 229.39 60.66 24 12 29 3158.3 -9.87 I36.16

2453.76 -34.1I 56,06 237.80 87.55 6 36 2 ]853.B -34.07 46.8Z

3677.47 -1.73 134.04 P._6.74 55.86 24 36 54 3077.5 -6.20 I_7.80

MID-COURSE £X£CUTION ACCURACY ORBIT DETERMIN4TION ACCURACY

SGT 5560.9 SGR 415,4 SG3 1_9.5 ST 3150.2 SR 376.4 55 733.!

RRT .]549 RRF .1333 RTF .9264 CRT .9473 CR$ -.8927 CST -.9893

SGB 5576.4 R23 -.Dill RI3 .9264 LSA 3252.1MSA 1_9.7 SS4 18.7

SGl 5561.3 SG2 4J0.3 THA .67 EL1 317_.2 ELI 119.8 ALF 6.47

LAUNCH DATE DEC ]4 1965 'FLIGNT TIME ]86.00 ARRIVAL 0ATE JUN 18 |966

HELIOCENTRIC CONIC

RL 147.25 LAL -,DO

RP 108.74 LAP -3.36

RC I83.413 GL 19.31

PLANETOCENTRIC CONIC

C3 21.924 VML 4.6S_

LNCH ATNTH LNCM TIME

90.00 2 26 59
90.00 22 30 0

lO0.OO 4 11 50

;OO.O0 23 27 5I"

110.00 6 4 I4

2JO,00 _3 _I 55

_IFFERENTI4L C_RECTION$

T0E 2.5000 TR4 1.8857 TC3-4.|843 BAU 1,2269

RD£ .3139 R_A ".DgL:r3 RL'r3 ;I|6I FAU .02104

FOE .784§ _RA .9587 FC3 -.8307 8SP J8022

DOE 2.3196 _RA 1.8880 BC3 4.1860 FSP -522

DISTkNC£ 544.917

LOL 81.79 VL 26.435 GAL 4.00 4ZL 86.63 HC4 272.2B 5MA J20.Z4 ECC .23470 iNC 3.3663 Vl 30.256

LOP 354,08 vP 36.567 G4P 12,43 AZP 89,87 TAL 166.7| TAP 78.99 RCA 92.02 APO 148.46 VZ 34.849

GP -J.41 7kL 64.45 Z4P |73,73 ETS 347,83 ZAE ]30,22 ETE 182.37 ZA( 94.98 ETC 166.65 CLP-273.89

0LA 25.19 R4L 9.55 RAO 6567.9 VEL ]|.971 PTH Z.I3 VHP 8.084 0P4 -4,23 R4P 2.08 ECC 2.3608

L-I TIME IN| LAT IN| LONG IN| RT ASC IN| AZMTH IN| T|NE PO CgT TIN IN| Z L4T IN| Z LONG

_173.46 -26.44 108.88 24J.44 79.46 3 19 53 2573.5 -Z7.62 20D_42

3943.41 -S,15 157.57 234,93 62.79 23 35 43 3343,4 -1J,?3 150.75

2835.45 -28.77 84.45 Z41.88 81.51 4 59 5 2235.5 -29.64 75.73

3756.65 -6.06 142.72 233.80 60.67 24 30 27 3156,7 -9.93 136.06

2463.75 -33,99 58.40 242.54 86,18 6 45 38 1883.B -34.15 49.26

3681.]2 -1,59 J34.23 231.03 55,B5 24 53 I6 3081.2 -6,06 128,00

MID-COURSE EXECU7ION ACCuRACV OR6IT OET6RNINAT_ON ACCURACY

SGT 5587,0 SGR 418.3 SG3 I54,7 ST 3155.5 SR 386.0 S$ 723.6

RRT .|844 RRF .1633 RTF .9285 CRT .9420 CRS -.8856 CST o.9902

SG8 5602.6 R23 -.0090 RI3 .9285 LS4 3256.2 MS4 J64.2 554 J8.O

SG] 5587.5 5G2 4II.I THA .80 ELI 3176.4 ELI 129,8 ALF 6.5B

LAUNCH OATE DEC Ja I965 FLIGHT TIME 188.00 4RR|V4L DATE JUN 20 1966

HELIOCENTRIC CONIC 01STANCE 550.340

RL I47.25 LAL -.00 LOL 81.79 VL 26.392 GAL 4.64 AZL 86.65 NCA 275.46 SMA J19,99 ECC .24044 INC 3.3485 VJ 30.256

RP 106.71 LAP -3.33 LOP 357.26 VP 36,545 GAP |2.84 AZP 89.68 TAL 164.98 T4P 80.44 RCA 9J.J4 APO |48.84 V2 34.858

RE 285.395 GL 18.42 GP -1.37 ?AL 61,65 rAP 174.51 ETS 346.50 ?4E 130,25 ET[ 181.36 _AC 97.28 ETC 166.78 CLP-174.68

PLANETC_NTRIC CONIC

C3 23,656 VHL 4,864 OLA 25,48 RAL 12.67 RAO 6568,0 VEL I2.043 PTH _.15 VHP 8.333 DPA -3.21 RAP 4.24 ECC 1.3_93

LNCH AZMTH LNCH TIME L-I TIME IN] LAT IN] LONG IN] RT ASC IN] AZMTH IN] TIN[ PO CST TIM IN] Z LAT |NJ 2 LONG

90.00 2 33 53 J_]O_ -25.94 11i.50 245.96 78.23 3 Z7 24 2610.9 -27.3! 103,10

90.00 ?2 47 58 3q34_._ -8.16 ]57.55 239.4I 62.79 23 33 41 3343,0 -11,75 150.70

lOO.O0 4 29 54 2869.10 -28.4I 86.88 246.48 80.28 5 7 43 2269.1 -29.46 78.84

I00.00 23 44 39 5759.99 -5.95 ]42.90 238.21 60.65 24 47 19 3160.0 -9.82 136.25

110.00 6 13 45 25J2.87 -33,84 60.66 247.31 84.65 6 55 38 19J2.9 -34.18 51.43

110.DO 0 IJ ]3 3688.97 -1:29 J34.64 235.32 55.84 I J2 42 3089.0 -5.77 12B.41

DIFFERENTIAL CORRECTIONS MI0oCOURS[ EXECUTION ACCURACY ORBIT D[TERMINATION ACCURACY

TDE 2.5676 TRA 2.1676 7C5'5._860 8AU J._300 SGT 5606.3 SGR 4_0,3 $G3 149,9 ST 3]43.5 SR 394,4 55 711.9

RDE .3335 RRA -.0879 RC3 .0983 FAU .0]947 RRT .2130 RRF ,J923 RTF .9311 CRT .9347 ORS -.8795 C$T -,9909

FOE .7703 FRA J _0014 FC3 -.7124 BSP 18156 SG8 5624,] R23 -.0072 RJ3 .93J1 LSA 3242,7 MSA 166.9 5SA 17,3

BOE 2.5892 BRA 2.1694 6C3 3.8893 FSP -508 SGI 5609.1 5G2 410.6 THA .92 ELI 3165.1 ELI 139.3 4LF 6.70



JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL. 2, 1965-66

LAUNCH 0ATE 0EC 14 1965 FLIGNT T]ME 190_00 ARRIVAL 0ATE JUN 22 1966

HELIOCENTRIC CONIC

RL 147.25 LAL -,00 LOL BI.79 VL

RP |0B.6B LAP -3.29 LOP .44 VP

RC IgT.]57 GL 17.51 GP -1.34 ?4L

PLANETOCENTRIC CONIC

C3 25.674 VHL 5.067

LNCH ATNTH LNCH TIME L-I TIME IN] LAT

90.00 2 41 38 3245.8J -25.43

90.00 23 4 26 3948.30 -8,00

100.00 4 ZB 37 2900,91 -28.02

IO0,O0 O 4 4 3768.44 -5.67

110.O0 6 Z3 38 2541.O8 -33.65

110.00 O 25 33 3701.D2 -.8)

OIFFEREHTIAL CORRECTIONS

TOE 2.6329 TRA Z.4660 TC3-3.5853 BAU 1.2309

ROE ,3540 RRA -.0818 RE3 .0817 FAU .01795

FOE ,7565 FRA 1.0454 FC3 ".605Z BSP 18279

BOE 2,6566 BRA 2.4674 BE3 3.5863 FSP -494

DISTANCE 555,709

26.349 GAL 5.3J AZL 86.67 HCA 276.63 SNI 119.T5 ICE .Z4672 INC 3.33D4 Vl 30.256

36.524 GAP 13.28 AIP 89.50 TAL 163.27 TAP 81.90 RCA 90._0 APO 149.29 v2 34.868

58,93 ZAP 175,26 ETS 344.65 ZAE 130.29 ET[ 161.36 7AC 99.56 [TC 166,88 CLP-175.47

0LA 25.70 RAL 15.70 RAO 6568.0 VEL 12.|26 PTM 2.17 yNP 8.600 0PA -2.J9 RAP 6.39 ECC J.4225

|NJ LCNC IN] RT A$C IN] AZMTH IN] TIME PO C$T TIN IN] 2 LAT |NJ 2 LONG

J13.94 250.48 77.1Z 3 35 44 2645.8 -26.96 105.60

I57.65 243.86 62.75 24 |0 14 3348,3 -I1.59 151.01

Bg,J7 Z51.09 79.|4 5 J6 5B 2300.9 -29.23 80.57

I43.37 242.60 60.60 I 5 52 3166.4 -9.55 136.73

62,84 252.08 83.57 7 5 59 194].1 -34.|7 53.63

I35.27 239.6D 55.83 I 27 14 3101.0 -5.3| 129.05

NI0-COUR$[ EXECUTION ACCURACY ORBIT DETERMINATION 4CCURACV

SGT 5625,J SGR 421.5 SG3 145._ ST 3120.6 SR 401.5 55 699.8

RRT .2418 RRF .2215 RTF .9339 CRT .9282 CRS -.8735 CST -.9916

SGB 5640.9 R23 -.0056 RI3 ,9339 LSA 3218.4 NSA |73.8 SSA 16.5

5G1 56Z6.O SG2 408.9 THA 1.04 ELI 3142.6 EL2 146,3 ALF 6.83

LAUNCH DATE OEC IA 1965 FLIGHT TIME 192.00 ARRIVAL 0ATE JUN Z4 1966

HELIOCENTRIC CONIC

RL ]47.25 LAL -.00 LOt. BJ.79 VL

RP IO8.65 LAP -3.24 LOP 3.62 VP

RE I89.297 GL 16.39 GP -|.30 7AL

PLANETOCENTRIC CONIC

C3 26.O23 VHL 5.294

LNCH AZNTH LNCH TIM( L-I TIME [NJ LAT

90.00 2 50 18 3277.98 -24,93

90.00 23 19 14 J959.59 -7.54

IO0.O0 4 38 0 2930.77 -27.62

JOO.OO 0 18 9 3792.04 -5.22

llO.00 6 33 49 2368,38 -33.42

JIO.OO O 38 49 3717.19 -.2I

OIFrERENTIAL C(_QRECTION$

TOE 2.5969 TRA 2.7822 TC3-3.2805 BAU 1.2293

ROE .3754 RRA -.0739 RE3 .O566 FAU .01647

FOE .7435 FRA 1.0898 FC3 -.5088 BSP J8376

BDE 2.7229 BR4 2,7832 BE3 3,2612 FSP -48D

D/STANCE 56J.0J5

26.307 GAL 6.02 A_L 86.69 HCA 281.81SMA 119.51 ECC .25358 INC 3.3120 Vl 30.256

36.503 GAP 13.75 A?P 99.32 TAL 161,57 TAP 83.38 RCA 89.20 APO 149.82 v2 34.678

56.31 ?AP J76.05 ETS 341,97 ?AE 130.33 ETE I81.36 ?AC JOI.8# ET( 166.95 (LP-J75.27

OLA 25.85 RAL 18.64 RAO 6568.J VEL 12.223 PTH 2.20 VHP 8.887 OPA -1.18 RAP 8.55 ECC 1,4612

IN] LONG IN] RT AS( IN] AZMTH _NJ TIME PO C$T TIM ZNJ 2 LAT IN] 2 LONG

116.16 255.00 76.11 3 44 56 2678.0 -26.59 107.88

158.4_ 248,26 62.65 24 25 I4 3359.6 -I1.25 151.67

91.)0 255.69 79.08 5 26 50 2330,8 -28.98 82.76

144.13 246.94 60.52 1 2l II 3182.0 -9.10 137.50

64.94 256.85 82.35 7 16 37 1968.4 -34_1I 55.75

136.1J 243.83 55.82 I 40 47 3117.2 -4,70 I29.90

MID-COURSE EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

SGT 5637.4 SGR 42|.B SG3 140.8 ST 3088.5 SR 407.2 9S 688.0

RRT .2706 RRF .2509 RTF .9368 CRT .9215 CRS -.8676 CST -.9925

SGB 5653.1 R23 -.0041 R13 .9367 LSA 3185.2 NSA 178.8 SSA 15.8

5GI 5638.5 SG2 406.O TH_ 1.J7 ELI 3JJJ.3 EL2 J56,9 ALF 6,94

LAUNCH DATE OEC 14 J95fl FL/GHT TIME J94.00

HELIOCENTRIC CONIC 0ZSTANCE 565.246

RL 147.25 LAL -,00 LOL 81.79 VL 26.266 GAL 5.78 A?L 86.7I HE4 284.99 SNA

RP 108.62 LAP -3.JB LOP 6.81 VP 36.483 GAP 14.25 _P 99.I5 TAL 159.90 TAP

RC I91.215 GL 15,58 GP -1.27 7AL 53.79 ZAP 176.81 _TS 337.98 IA[ 130.35 ETE

PLANETOCENTR|C CONIC

C3 30.754 VHL 5.545 0LA 25.93 RAL ZI.46 RAO 6556.2 VEL |2.3_4 PTH 2.22 VHP

LNCN ATMTH LNCH TIME L-I TIME IN] LAT IN] LONG IN] RT ASC IN] ATMTN IN] TIME

90.00 2 59 50 3307.23 -24._3 118.16 259,52 75.23 3 5J 58

90.00 23 32 19 3976.89 -7,10 159.47 252.59 62.52 24 38 36

100.00 4 47 58 2958.65 -27.ZI 93.27 260.28 77.12 5 37 17

lO0.O0 0 30 49 3800,70 -4.59 145.16 251.22 60.43 1 34 9

I|0,00 6 44 15 2594.79 -33.16 66.95 261.60 81,18 7 27 30

IJO.OO O 5J O 3737.33 .56 J_7,16 246.02 55,8Z I 53 J8

CZFtERENTIAL CORRECTIONS M|O-cOURS_ EXECUTION ACCURACY

TOE Z.7631 TRA 3.|217 TC3-2.9735 BAU 1.2227 SGT 5646.9 5GR 421.4 SG3 136,6

ROE .3975 RRA -.0640 RE3 .0532 ¥AU .01497 RRT .300| RRF .28J| RTF .9397

FOE .7329 FRA 1.1374 FC3 -.4214 BSP 18378 5GB 5662.6 R23 -.0024 RI3 ,9397

BOE 2.7915 eRA 3.1223 BE3 2.9740 FSP -464 SGI 5648.3 $G2 401.9 TMA 1.29

LAUNCH OAT[ DEC I4 1965 FLIGHT TIME 196,00

HELIC_ENTRIC CONIC OISTANCE 571 ,395

RL I47.25 LAL -,DO COL 81.79 VL 26.225 GAL 7.58 AZL 86.73 HCA 298.|7 SNA 119.05 ECC .26938

RP IO8.58 LAP -3.11 LOP 9.99 VP 36.465 GAP 14.81A?P 88.98 TAL 158.2_ TAP 86.4Z RCA 86.98

RC 19_.J13 GL J4.77 GP -1.24 ZAL 51.38 ZAP |77.54 ETS 33J.08 ?AE 130.37 ETEIBI.36 ZAC 106.47

PLANE TOCENTRIC CONIC

C3 33,931 VHL 5.825 OLA 25.95 RAL 24,20 RAO 6568.3 VEL 12.462 PTH 2.25 VMP 9.533 DPA .84

LNCH ATNTH LNCH TIME L-X TIME IN] LAT IN] LONG |NJ RT A$C |NJ AZMTH IN] TIME PO C$T TIN

90.00 3 10 14 3333.58 -23.97 119.95 264.02 74.45 4 5 47 2733.6

90.00 23 43 39 4000.04 -6.37 I6D,7B 256.64 62.35 24 50 19 3400.0

I00.00 4 58 28 2984.63 -26.80 95.09 264.84 76.24 5 46 13 2384,6

I00.00 0 42 2 3824.23 -3.80 146.46 255.43 60.33 I 45 46 3224.2

JlO.O0 6 54 53 26_0.37 -32.88 68.90 266.31 80.06 7 38 34 2020.4

lIO.00 J 2 6 3761.25 1.47 138.41 252.15 55.84 2 4 47 3161.3

OIFFERENTIAL CORRECTIONS MI0-COUR$E EXECUTION ACCURACY

TOE 2.8_43 TRA 3,4774 TC3-Z.6Tg8 gAU 1.ZI53 SGT 5650.5 SGR 420.1 SG3 132.4

ROE .4203 RRA -.0522 RE3 .04|4 FAU ,01359 RRT .3289 RRF .3105 RTF .9430

FOE .7217 FRA 1.J853 FC3 -.3468 BSP 1847| 5G8 5665.1 R23 -.00J3 R13 .9430

BDE 2.63_4 BRA 3.4778 6C3 2.679| FSP -451 5G] 5652._ SGZ 396.6 THA 1.4I

4RRIVAL 0ATE JUN 26 1966

119.28 ECC ,26JIJ INC 3.2932 vJ 3D.752

64,89 RCA 88.13 APO I50.42 VZ 34.889

1B|.56 7AC 104.|B ETC I66.99 CLP-|TT.O7

9.|98 OPA -.17 RAP tO,TO ICE 1.5D51

PO CST TIN JNJ 2 LAT IN] 2 LONG

2707,2 -26.23 109.95

33T6,9 -10.73 152.57

2359.7 -28.71 94.79

3200.7 -9.49 15B.55

199A.B -34.02 5T.BZ

3137.3 -3.93 130.95

ORgIT 0ETERM|NATION ACCURACY

5T 3052.4 SR 4JI.3 S$ 67T.7

CRT .gJ4B (R$ -.9619 CST -.993D

L$A 3|46.2 N$A I63.7 SSA 15.2

ELI 3075.5 EL2 J6A.B ALF 7.05

ARRIVAL OATE JUN 28 J966

INC 3.2739 Vl 30.256

APO 151,12 v2 34.900

ETC 167,00 CLP-JT7.BB

RAP 12.85 ECC 1.5564

INJ 2 LAT INJ 2 LONG

-25.67 111.T9

-10.O5 154.OJ

-28.43 85.6T

-7.72 J59.86

-33.9D 59,BJ

-3,02 132.20

ORBIT 0ETERNINATION ACCURACY

ST 3004.7 JR 413.8 $3 666.8

CRT .9079 ERS -.6561 CST -.9937

LSA 3099.6 MSA 188.3 SSA 14,5

ELI 3026.2 EL2 172.1 ALF 7.J5

|SZI



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 2. 1965-66

LAUNCN OAT[ OEC |4 |965 FLISHT TIN( lgB.00 ARRIVAL OAT[ JUN 30 1966

HELIOCENTRIC CONIC

RL ]47.25 L4L -.00 LOL 8|,79 VL

RP |08.55 LAP -3.03 LOP |3.|8 VP

R( |94.989 GL |3.87 GP -t.22 7AL

PL4NETOC(NTRIC CONIC

C3 37.630 VHL 6.l]4

LNCH ATNTH LNCH TIME

90.00 3 2! 2J

90.00 23 53 17

JO0.O0 5 9 24

I00.00 0 51 51

110.00 7 5 38

]JO.00 I]E 7

0|FFERENTI4L CORR(CT|ON$

TO[ Z.8838 TRA 3.856J TC3-2.3930 BAU J.2039

ROE .4435 RRA -.0383 RC3 .0312 FAU .0|225

FOE ,71J7 FRA 1.2356 FC3 -.2818 BSP 18535

BOE 2.9]94 BRA 3,8fl63 BE3 2.3932 FSP -438

DISTANCE 576,441

26.|85 G4L 8.44 A?L 86,75 HCA 29J.35 SN4 lj8.82 ECC .27847 ;NC 3.2537 Vl 30.256

36.447 GAP |5,4J AZP 88.81 TAL |56,63 TAP 87.99 RCA 85.73 APO ]5J.9! v2 34.9J?

49.0B ?AP |78,22 ETS 3J8.50 7AE 130.38 ETE 181.37 74C 108,75 [TC J66.98 CLP-|78.70

OLA 25.92 RAL 26.80 RA0 6568.5 VEL J2.609 PTH 2.29 VHP 9.899 OPA 1.84 RAP 15,00 ECC 1.6193

L-! TIME IN] LAT IN] LONG IN] RT ASC IN] ATMTH IN] T]ME PO CST T|N IN] Z L4T IN] Z LONG

3357,20 -23.52 12|.54 268.50 73,77 4 ]7 ]8 2737.E -25.53 113.44

4028.69 -5.46 162.40 260.99 62.17 25 0 26 3428.7 "9.J5 155.66

3008.84 -26.40 96,78 Z69.37 75.44 5 59 33 2408.8 -28.14 88.41

3852,29 -2.85 |48.00 259.55 60.23 ! 56 3 3252.3 -6.79 141.43

2645.20 -32,57 70.77 270.98 79.00 7 49 43 2045,2 -33.?4 6].73

3788.70 2.52 139.84 256,21 55.90 2 15 J5 3J88.7 -J.97 133.64

MJ0-COUR$E EXECUTION ACCURACY ORBIT _ETERMINATION ACCURACY

SGT 5649.7 SGR 4|7°9 SG3 ]28.4 ST 29_2.J SR 4]4.5 95 657,D

RRT .3577 RRF .3399 RTF .9464 CRT .9088 CRS -.B505 CST -.9943

SGB 5665.2 R23 -.0003 RJ3 .9464 LSA 304_.5 MS4 192.5 S$A 13,9

SGI 56_1.7 SG2 390.1 THA 1.52 EL] 2975.7 EL| 178.6 ALF 7.23

LAUNCH OATE DEC 14 |965 FLIGHT T_NE 200.00 ARRIVAL DATE JUL 2 1966

HELIOCENTRIC CONIC

RL J47,25 LAL -.O0 LOL

RP |08._| LAP -2.94 LOP

RC 196.842 GL I2.98 GP

PLANETOCENTRIC CONIC

c3 4].945 VHL 6.4?7

LNCH AZNTH LNCH TIME

90.00 3 33 4

90.00 0 5 J5

100.00 5 Z0 4J

100.00 J 0 J9

lJ0.00 7 16 25

l]0,00 I 2J 5

DIFFERENTIAL CORRECTION5

TOE Z.948I TRA 4.2803 TC3-Z.II84 8AU 1.1880

ROE .4672 RRA -.0222 RC3 .0228 FAU .0J093

FOE .7032 FRA ].2888 FC3 -.2256 85P 18558

BOE 2,9849 8RA 4.2603 BC3 2.]J_5 FSP -426

OZSTANC[ 58J.367

8i.i9 VL 26.J46 GAL 9.36 AZL 86.77 HCA 294.54 SMA I]8.60 ECC .29850 ZNC 3.2327 VJ 30.256

18.37 VP 36.430 GAP I6.06 AZP 88.86 TAL 155.05 TAP 89.59 RCA 84.39 APO ]52.82 v2 34.924

-J,ZO ZAL 46.89 ZAP I78.7| ETS 293.|5 ZAE 130.37 ETE 181.38 ?AC IJl.02 ETC J66.93 CLP-J79.53

OLA 25.83 _AL 29.28 RAO 6568.6 VEL J2.779 PTH 2.32 VHP |0.297 OPA 2.82 RAP IT.J3 ECC ].6903

L-I TIME IN] LAT IN] LONG |NJ RT ASC IN] AZMTM _NJ TIME PO CST TIN IN] 2 LAT IN] _ LONG

3378.40 -23.JI 122.96 272,94 73.|7 4 29 2_ 2778.4 -25.20 J14.9!

4082.34 -4.39 |64.29 265.04 62.00 I I2 57 3462.3 -8.]0 ]37.38

303J.45 -26,00 99,34 273.86 74.7I 6 J| |2 2431.4 -27.85 90.03

3884.52 -1.76 J49.77 263,58 60.J5 2 5 4 3284.5 -5.72 143.22

2669.35 -32.24 72.58 275.59 77.97 8 0 54 2069.3 -33.56 63.59

3919.39 3,89 141.45 260.I9 55.99 Z Z4 44 3219.4 -.80 135.24

MID-COURSE EXECUTJCN ACCURACY CWSIT OETERMINATION ACCUR4C_

SGT 5645.0 8GR 415.0 SG3 124.5 ST 2896.1 SR 4J3.4 S$ 648.6

RRT .3887 RRF .3694 RTF .9500 CRT .8935 CRS -.8449 CST -.9949

SGB 5660,2 R23 .0004 R]3 .9500 LSA 2990,0 MSA ]96.J SSA 13.3

SGI 5647.2 SG2 382*6 TMA 1.64 ELI 29]9.6 EL2 |84.1 4LF 7.30

L4UNCN OAT[ DEC J4 1965 FL|GHT TIME 202.00 4RR|V4L 0ATE JUL 4 1966

HELIOCENTR|C CONIC

RL |47.25 LAL -.00 LOL 81.79 VL

RP 108.47 LAP -2.84 LOP 19.56 VP

RC 198.673 GL |2.IJ GP -|.17 ZAL

PLAN[TOC_NTR|C CONIC

C3 46.994 VML $.855 OLA

LNCH AZNTH LNCH TIME L-| T|ME IN] LAT

90.00 3 45 J2 3397.53 -22,73

90,00 0 || 49 4100.3_ -3,J7

100.00 5 32 10 3052.67 -25.61

IO0.O0 ! 7 32 3920.48 -.54

liD.DO 7 27 9 2692.89 -3J,89

110.00 l 29 2 3855.02 4.97

0_FFERENTIAL CORRECTIONS

T0( 3.0166 TRA 4.6950 TC3-1.8543 8AU |.1650

RDE .49J4 RRA -,0036 RC3 .0160 FAU ,00958

FOE .6976 FRA |,3466 FC3 -.|765 BSP 18532

BDE 3.0563 8R4 4.6950 8C3 1.8543 FgP -411

DIST4NCE 566.15J

26.J07 GAL 10,34 AZL 86.79 HCA 297.73 SNA J]8.39 [CO .29958 [NC 3.2J01 ¥1 30.256

36.414 GAP 16.78 A?P 88,5] TAL 153.52 TAP 9|.25 RCA 82.92 APO 153,86 V2 34.936

44.82 ZAP J78,76 ETS 253,78 ZAE 130,34 ETE JSJ.39 ?AC 1J3.27 ETC 166.94 CLP J79.62

25.70 R4L 31.62 RAO 6568.8 VEL 12.975 PTH 2.37 VHP J0.734 DPA 3.79 RAP |9.26 ECC 1.7734

|NJ LONG IN] RT ASC _NJ AZNTH |RJ TIME PO CST TIM IN] 2 LAT |NJ Z LONG

124.23 277.33 72.64 4 4| 49 2797.5 -24.89 lJ6.Z2

166.42 268.97 6J.85 I 20 9 3500.4 -6.9! 159.74

99,80 278.28 74.04 6 23 3 2452.7 -27.56 9|.33

151.74 267.51 60.I1 2 ]2 52 3320.5 -4.51 145.21

74.32 280.13 76.99 B 12 2 2092.9 -33.35 $5.40

143.21 264.09 56.14 2 33 15 3253.0 .49 136.99

MID-COURSE EXECUTION ACCURACY ORBIT DETERNINAT_ON ACCURACY

SGT 5637.7 SGR 411.3 5G3 120.9 ST 2840.6 SR 410,7 $$ 642.8

RRT .4J6| RRF ,3995 RTF .9537 CRT .8864 CR$ -.8399 CST -.9955

SGB 5552._ RZ3 .0010 RJ3 .9537 LSA 2934.5 MSA ]98.9 $SA J2.7

SGJ 5640.3 $G2 373.9 THA |.75 ELI 2864.0 EL2 J88.6 ALF 7.34

LAUNCH DATE DEC 14 I965 FLIGHT TIME 204.00 ARRIVAL DATE JUL 6 |966

H[L[OCENTR|C CONIC

RL ]47.2_ LAL -.00

RP IO8.43 LAP -2.73

RC 200.48| GL ]I,26

PLANETOCENTRIC CON;C

C3 52.922 VHL 7.275

LNCH ATMTH LNCH TIME

90.00 3 57 36

90.00 0 17 2

]00.00 5 43 46

100.00 I ]3 33

I]0.00 7 37 48

IJ0.00 ! 36 0

DISTANCE 590.763

LOL 8J.79 VL 26.069 GAL JI.4J AZL 86.81 HCA 300.92 5MA IIB.JB ECC .31J86 INC 3.1871 ¥! 30.256

LOP 22.75 VP 36.399 GAP J7.56 AZP 88.36 TAL 152.04 TAP 92.96 RCA 81.33 APO |55.04 V2 34.948

GP -|.15 ZAL 42.87 ZAP J78.29 ET$ 224.45 ZAE 130,28 ETE 18J.39 ?AC |]5.50 ETC ]66.72 CLP ]78.74

DLA 25.52 R_L 33.83 RAO B_r_l,9 V[L |3.Z02 PTH 2.4| VMP Jl.ZJ5 0PA 4.75 RAP 2|.37 ECC 1.87]0

L-! T|ME IN] LAT IN] LONG IN] RT ASC IN] AZMTH IN] TIME PO CST TIN IN] 2 LA T IN] Z LONG

34_.92 -22.37 125.38 281.67 72.18 4 54 3l 28|4,9 -24.60 1J7.42

414_.2t -l.83 I68.75 272.79 6J.74 | 26 4 3542.2 -5.59 ]62.J0

3072.66 -25.23 |OJ.I6 282,63 73.42 6 34 58 2472.7 -27.26 92.95

39_9_?J .79 J53.90 271.34 60.J2 2 J9 33 3359.7 -3.]9 147.37

2715.85 -3|.53 76.0] 284.59 76.05 8 23 4 21]5.8 -33.|Z 67.15

3889.28 6.34 145.I2 267,90 56.34 2 40 49 3289.3 J.B7 J38.8J

ORBIT DETERMINATION ACCURACY

ST 2779,3 SR 406.2 S$ _37.6

CRT .8790 CR$ -.8348 C$T -.996I

LSA 2873.2 MSA 200.9 SSA ]Z.I

ELI 280_.Z EL_ ]92.1 ALF 7.35

DIFfERENTiAL CORRECTIONS

TOE 3.0830 TRA 5.J574 TC3-J.6090 BAU |.J384

ROE .5157 RRA .0173 RE3 .0107 FAU ,0083|

FDE .6923 FRA ].4070 FC3 -.J359 BSP 18583

BOE 3.J259 BRA 5.J575 Be3 1.6090 FSP -400

MI0-COURSE EXECUT|ON ACCURAC_

SGT _624._ SGR 406.7 SG3 |17.3

RRT ,4449 RRF .4289 RTF ,9575

$G8 3639.2 R23 .0013 RI3 ,9575

5GI 5627,4 $G2 364.J THA 1.85

J822



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 2, 1965-66_

LAUNCH CATE DEC 14 1965 FLIGHT TINE Z06.00 ARRIV&L 0ATE JUL 8 1966

HELrOCENTRIC CONIC

RL 147,Z5 LAL H,O0 LOL

RP I06.39 LAP -Z,6Z LOP

RC 202.264 GL 10.45 GP

PLANETOCENTRIC CONIC

C3 59.910 VHL 7.740 0LA

LNCH AZMTH LNCH TIME L-| TIME INJ LAT INJ LONG |NJ RT ASC INJ A?NTH INJ TIME

90.00 4 10 6 3430.89 -?Z.04 126.43 28_.92 72.75 5 7 J7

90,00 0 El Z 4187.20 -,37 17J.27 276,49 61,69 ! 30 49

100.00 5 55 Zl 3091.36 -24.86 102,44 Z86.90 72.84 6 46 $3

I00.00 I I8 28 4001.77 2.22 156.20 275.05 60.|8 2 25 JO

110.00 ? 46 17 2738.23 -31.15 77.65 288.94 75.15 B 33 55

]J0.00 I 42 Z 3927.66 7.79 147.17 271.61 56.6J 2 47 29

CIFFERENTIAL CORRECTIONS MI0-COURSE EXECUTION ACCURACY

TOE 5.J552 TRA 5.6544 TC3-1.3764 BAU l.|0AO 5GT 5607.1 $GR 401,4 SG3 113.9

ROE .54OZ RRA .0407 RE3 .0067 FAU .00702 RRT .4737 RRF .4564 RTF .9615

roe .6893 FRA 1.4724 FC3 -.I013 BSP ]8611 SGB 5621.5 R23 .0013 RJ3 .9615

BOE 3.2011 BRA 5.6545 BE3 /.3784 FSP -389 SGJ 5610.4 SG2 353,3 THA |.95

DISTANCE 595.167

81.79 VL 26.032 GAL I2.56 AZL 66,64 HCA 304.11 SM4 J17.98 ECC .3Z551 INC 3.1619 Vl 30.256

25.94 VP 36.385 GAP 18,44 AZP 88,23 TAL 150,63 TAP 94.74 Re4 ?9.58 4PO 156.36 V2 34,96I

-1.|4 ZAL 41,04 ZkP 177.55 ETS 209.73 ?AE 130.19 ETE 181.40 ZAC li7.70 ETC 166.37 CLP I77.63

23.29 RAL 35.90 RA0 6369.1 VEL J3.464 PTH 2.46 VHP 1J.747 0P4 5.66 RAP 23.4? ECC 1.9860

PO CST TIM INJ 2 LAT INJ Z LONG

2830.9 -24.33 JIB.50

3587.2 -4.16 J64.65

2491.6 -26.97 94.28

3401.8 -1.77 149.68

2138.2 -32.87 68.85

3327,9 3.34 140.90

ORBIT OETERNINATION ACCURACY

ST 2718.1SR 400.0 $S 634.8

CRT ,8716 CRS -.8300 CST -.9967

LSA 2812.5 NSA 201.9 SSA 11.6

ELI 2740.5 EL2 J94.4 4LF 7.33

LAUNCH OATE 0EC 14 1965 FLIGHT TIHE 208.00 ARRIVAL 0ATE JUL 10 1966

HELIOCENTRIC CONIC

RL J47.25 LAL -,00 LOL

RP 108.35 LAP -Z.49 LOP

RC _O4.023 GL 9.62 GP

PLANETOCENTRIC CONIC

C3 68.190 VHL 8.258

LNCH AZMTH LNCH TIME L-I TJM[ IN] LAT

90.00 4 22 34 3445,65 -21.72

90.00 0 _3 35 4234.78 1.16

100.00 6 6 51 3109.45 -24.50

100.00 1 22 20 4046,21 3,72

1|O.O0 T 58 33 2760.0I -30.76

110.00 I 47 8 3968.42 9,30

OIFFERENTIAL CORRECTIONS

TOE 3,2343 TRA 6,J906 TC3-J.J633 BAU 1,0605

ROE .3649 RR4 .0668 RC3 .0040 FAU ,0057J

FOE .6688 FRA J.5437 FC3 -.0723 BSP 186|2

802 3.2833 8RA 6.I910 BC3 1.16_3 FSP -378

DISTANCE 599.3J5

81.79 VL 25.996 GAL 13.62 AZL 86.87 HCA 307.30 SMA

29.I4 VP 36.372 GAP J9.4I AZP 88.10 TAL 149.30 TAP

-!.12 ZAL 39.34 ZAP 176.70 ETS _01.95 ?A_ 130,06 ET_

117.76 ECC .34073 INC 3.I548 Vl 30.256

96.60 RCA 77.65 4PO 157.92 v2 34.974

|81.41 7AC J19.86 £TC I66.37 (LP I78.89

OLA 25.03 RAL 37,83 RAO 6569.3 VEL |3.767 PTH 2.52 VHP 12.338 0PA 6.59 RAP 25.54 ECC 2.1222

|NJ LONG XNJ RT AS( rNJ A_MTH _NJ TIME PO C$T 7fH IN] 2 LAT _NJ 2 LONG

127.39 290.07 71.37 _ 20 0 2845.6 -24.06 I19.50

]73.92 260.07 61.70 I 34 30 3634.8 -2,63 167.29

103.65 291.06 72.31 6 58 41 2509.5 -26.66 95.53

158.65 278.65 60.32 2 29 46 3446.2 -.26 132.12

79.23 293.18 74.30 8 44 33 2160.0 -32.60 70.49

149,33 275.23 56.96 2 53 16 3368.4 4.89 143.O3

MI0-COURSE EXECUTION ACCURACY ORBIT 0ETERNINA TION ACCURACY

$GT 5585,8 SGR 395.3 $03 IJO,? ST 2657,4 5R 392.3 5S 834.4

RRT .5025 RRF .4879 RTF .9655 CRT .8648 CRS -.8257 CST -.9972

5GB 5599.8 R23 .OOlI RJ3 .9655 LSA 2752.7 MSA 201.9 S$A Jl.O

SGI 5589,4 SG2 341.6 THA 2.04 ELI 2679.I E_L2 195.4 4LF 7.31

LAUNCH CATE 0EC 24 J965 FLIGHT TIN[ 210.00 4RRIVAL 0ATE JUL 12 1966

HELIOCENTRIC CONIC

RL J47.25 L&L -.00 LOt 81.79 VL

Rp 108,5| LAP -2.56 LOP 32.34 VP

RE 203.757 GL 8,84 GP -l,10 ZAL

PLANETOCENTRIC CONIC

C5 78.060 VHL 8.835

LNCH 4ZNTH LNCH TIME

90.00 4 34 53

90.00 0 25 47

100.00 6 J8 10

100._10 I 25 12
J

IJO_O0 8 B 5J

110.00 l 51 J9

CIFFERENTIAL CORRECTIONS

TCE 3,3235 TRA 6.7754 TC3 ".9622 B4U 1.00AI

R0£ .5899 RRA .0960 RC3 .0024 FAU .00430

rOE .6920 FRA 1.6232 FC3 -,0477 BSP |$514

BOE 3.3774 BRA 6.776I 8C3 .962Z FSP -365

DISTANCE 603.|31

Z5,962 GAL 15.20 4?L 86.89 HC4 310.50 SMA 117.60 ECC .39776 INC 3.1053 Vl 30,236

36,359 GAP 20.49 kIP 87.96 TAL 148.06 TAP 96.56 RC4 ?5.52 kPO 159.67 V2 34.987

37,78 7AP 175.76 ETS 19?.52 ?4E I29,89 ETE I81.42 ZkC 121.96 ETC |66./4 CLP 175.90

OLA 24.74 R4L 39.60 RA0 6569.5 VEL |4.121 PTH 2.57 VNP 12.998 0P4 7,47 RAP 27.55 ECC 2.2847

L-I TIME INJ LAT INJ LONG INJ RT ASC ]NJ A?MTM |NJ TIME PO CST TIM INJ 2 L4T ]NJ 2 LONG

34_9.30 -21,42 128.28 294.10 71.02 5 32 33 2859.3 -23.8J 120.43

4284.44 2,76 176.69 283.51 61,81 | 37 II 3684,4 -I.03 170.06

3J26.35 -24.14 I04.78 295.10 71.81 7 l0 16 2526.3 -26.40 96.70

4092,62 5.28 161.21 282,13 60.53 2 33 24 3492.6 J.3J 154.67

2781.08 -30.36 80.74 297.26 73.48 8 54 52 218i.1 -32.32 ?2.07

40J0.86 J0,86 J5J.6I 278,73 57.39 2 58 10 34J0,7 6.48 145.25

MID-COURSE EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

SGT 5562.9 SGR 38b.6 SG3 107.6 ST 2600.0 SR 583.1 SS 63?,5

RRT .5316 RRF .5179 RTF .9694 CRT .8582 CR$ -.8222 CST -.9977

SGO 5576.5 R23 .0009 R13 .9695 LS4 2696.8 M$_ 200,6 5S4 10.5

5GI 5566.8 $G2 328.9 THA 2.|3 ELl 2620,$ EL2 195.J ALF 7.25

LAUNCH OATE DEC 14 1965 FLIGHT TIME 212.00 ARRIVAL 04TE JULIA 1966

HELIOCENTRIC CONIC

RL 147.Z5 LAL -.OO LOL 81.79 VL

RP 108.Z7 LAP -2,22 LOP 35.53 VP

RC 207.465 GL 8.07 GP -I.09 ZAL

PLANETOCENTRIC CONIC

C3 89.904 VHL 9.482

LNCH AZNTH LNCH TIME

90.00 4 46 57

90.00 0 26 39

100.00 6 29 J2

100.00 l 27 5

II0.00 8 18 10

110.00 I 34 3T

O[FFERENTIAL CORRECTION5

TOE _.4235 TR4 7.4058 TC3 -.7796 gAU .9370

ROE .6J45 RR4 .I278 RC3 .00J6 FAU .00286

FOE .6971FRA J.7096 rc3 -.0275 BSP 18518

BOE 3.4783 BR4 7.4069 BC3 ,7796 FSP -355

OISTANCE 606.594

25.928 GAL 16.73 AZL 86,9_ HCA 313.70 SMA

36.348 GAP 21,71 AZP 97.88 TAL 146.94 TAP

36,35 ZAP 174.75 ET$ 194.29 ?AE 1_9.66 [TE

JIT.4I ECC .37689 INC 3.0727 VI 30.236

100.64 RCA 73.16 4PO 161.67 V2 35.000

181.42 ZAC 124.04 ETC 165.87 CLP 174.$6

DLA 24.4I RAL 41,22 RA0 6569,8 VEL 14.534 PTH 2.64 VHP 13.739 DPA 8.32 RAP 29.58 ECC Z.4796

L-I TIME INJ L4T INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN ]NJ 2 L4T INJ 2 LOnG

3471.85 -21.14 129.09 297.99 70.7! 5 44 49 2871.8 -23.58 121.2T

4_35.73 4,4I J79,56 286,82 62.00 J 38 54 3735,7 .63 J72.92

3|42.15 -23,80 105.83 298.98 71.36 7 21 34 2542.2 -26.12 97.$0

4140.63 6.88 163.88 265.47 60.84 2 36 5 3540.6 2.94 157.3!

280J.30 -29.98 82.18 301._2 72.?2 9 4 51 2201.3 -32.03 73.58

4054.2? 12.45 153.99 282.12 57.9J 3 2 II 3454.3 B,IE J47,57

HI0-COURSE EXECUTION ACCURACY ORBIT 0ETERM|NATION ACCURACY

SGT 5533.Z $GR 381.1SG3 104.7 ST 2540.7 SR 372.4 SS 642.8

RRT .S600 RRF .5472 RTF .9734 CRT .8520 CRS -.8190 CST -.99B1

SG8 5546.3 R23 .0003 RI3 .9734 L$A 2639.6 M$A 198.2 $SA 9.9

SG1 5537.3 SG2 315.5 THA 2._2 ELI 2560.6 EL2 J93.4 ALr 7.16

IB?3



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 2. 1965-66)

LAUNCM DATE DEC 14 J965

HELIOCENTRIC CONIC

RL 147,25 LAL -.00

RP ]08.23 LAP -2.07

RC 209.146 GL 7,32

PLANETOCENTR]C CONIC

C3 J04.224 VHL I0.209

LNCH ATMTH LNCH TIME
90,00 A 56 AJ

90.00 0 26 32

JO0,O0 6 39 55

IO0,O0 | 27 59

JJO.O0 B 27 25

Jl0.O0 I 56 59

fLIGHT TIME 214.00

01STANCE 609.547

LOL 81.79 VL 25.896 GAL J8.4| AZL 86.96 HCA 3]6.90 SMA
LOP 38.73 VP 36.338 GAP 23.09 ArP 97.78 TAL ]45.97 TAP

GP -I.07 7AL 35.07 ZAP I73.66 ETS 19Z.|7 ZA[ ]29.36 ETE

ARRIVAL DATE JUL 16 1966

]17,24 [CC .398A5 ZNC 3,0365 Vl 3O.Zfl6

]02,87 RCA 70.53 APO I63.96 V2 55.0]4

181,43 ZAC 1Z6.04 ETC 165.57 CLP J73.T5

OLA 24.OA RAL 42,68 RAO 6570.0 VEL lfi.Ol9 PTH Zo70 VHP

L-_ TIME ]NJ LAT INJ LONG |NJ RT ASC |NJ AZMTH INJ TIME

3483.20 -ZO.B8 J29.83 30J.7! 70,43 3 56 44

4398.Z5 6.08 ]82.5E Z89.96 62.29 I 39 40

3156.80 -23.48 106.BO 302.70 70,95 7 32 32

4J99.88 8.50 166.63 288.65 61.23 2 37 49

2820.48 -29.57 83.53 304,97 72.0J 9 |A 25
4098.97 ]4.05 156.46 285,37 58.5] 3 5 J7

OIFFERENTIAL CORRECTIONS N|0-COUR5E EXECUTION ACCURACY
TOE 3.5358 TRA 8.0947 TC3 -.6J20 BAU .8529 sGT 5499,6 SGR 372.B $03 ]0],8

ROE .6399 RRA .16_8 RE3 .OOI? fAU .00126 RRT .5883 RRF .5764 RTF ,9772

F0£ .7059 FRA 1.8061 go3 -.010§ BSP 18496 5GB 5512.2 R23 -.0003 RI3 .9772

BOE 3.5932 BRA 8.0963 BC3 .6|20 FSP -346 5G| 5503.9 8G2 3OJ.2 THA 2.29

LAUNCH DATE DEC I4 1965 FLIGHT TIME 216,00

HELIOCENTRIC CONIC OiSYAHC£ 6JJ.876

RL J47.25 LAL -,OO LOt- 8J.79 VL 25.866 GAL 20.30 ATL 67,00 HCA 320.]0 SNA
RP 108.|9 LAP -1.92 LOP 4].94 VP 36.329 GAP 24.66 AZP 87.70 TAL IA5,16 TAP

RC ZJO,800 GL 6.60 GP -I.O6 ZAL 33.96 ZAP ]72.48 _TS JgO.6J ZAE 128.98 ETE
PLANETO(ENTRIC CONIC

C3 12J.687 VHL lI.03I 0LA 23.64 RAL 43.96 RAO 6570.3 VEL 15.589 PTH 2.78 _HP
LNCH A_HTH LNCH T|N_ L-I TIME IN] LAT IN] LCNG IN] RT ASC IN] ATMTH

90.00 5 ]O O 3493.J5 °20.65 I30.47 303.23 70.19

90.00 0 25 26 4441,66 7.76 I85.54 292.94 62.68
J00.00 6 50 i4 3169.98 -23.J8 I07.66 306.20 70.58

100.O0 I Z7 §3 4240.06 10.]3 169.46 291.67 61.73

110.00 8 36 14 E838.34 -29.]8 84.78 308.5| 71.36
JIO.O0 I 58 22 4144.47 I5.66 159,0J 289.46 59,22

OIFF[RENTJAL CORRECTIONS NIO-COUR$E EXECUTION ACCURACY

TO( 3.6663 TRA 8.8501 TC3 -.4595 8AU .7476 5GT 546|.9 SGR 363.9 $G3 99,2

ROE ,6653 RRA .Z01I RC3 .0023 FALF*.O0053 RRT .6J63 RRF .6053 RTF .9808

FOE .7192 FRA J.9J4fl FC3 ,0038 85P ]8455 $G8 5474.| R25 -.0009 RJ3 .9808

B0E 3.726I BRA 8.8524 Be3 .45_5 FSP -337 SGJ 5466.6 5GE 286.3 THA 2,36

]4.576 OPA 9,I3 RAP 31.53 ECC 2,7153

PO CST TIM IN] 2 LAT IN] 2 LONG

2893.2 -23.36 122.03

3798.2 2.32 175.85

2556.8 -25.86 98.8]

3599.9 A.60 160.02

2220.5 -3J.TA 74.99

3A99.0 9.79 149.96

ORBIT DETERMINATION ACCURACY

ST 2485.Z SR 360.4 SS 651.7

CRT ,8464 CRS -.8J65 CST -.9994

LSA 2585.| NSA 194.6 SSA 9.4

ELI 2502.0 EL2 180.5 ALF 7.04

ARRIVAL OAT[ JUL I8 1966

117.08 ECC .42285 INC 2.9956 vl 30.256

J05.26 RCA 67.57 APO 166.59 v2 35.027

I81.A3 ZAC 127.96 [TC 165.23 CLP 172.36

15.527 OPA 9.90 RAP 33.A| [CC 3.0027
IN] TIME PO CST TIM IN] 2 LAT IN] 2 LONG

6 B 13 2893.2 -23._7 122.70

J 39 27 3B4|.7 4.04 ]78.84

7 43 4 2570.0 -25.62 99.7I

2 38 33 3640.! 6.29 I62.80

9 23 32 2238.3 -31.45 76.31

3 7 26 3544.5 11,46 J52.42
ORBIT 0[TERMINATION ACCURACY

5T 2A27,6 5R 347,2 55 664,8

CRT .8417 CRS -.BI49 CST -.9989

LSA 2533.7 M5k 199.7 SSA 8.8

ELI 2445.2 EL2 196,1 ALF 6.90

LAUNCH 0ATE 0EC 14 1965

HELIOCENTRIC CONIC

RL 147.25 LAL -.00

RP 108.I5 LAP -J.76

RC 212.427 GL 5.89

PLANETOCENTRIC CONIC

C5 143.|84 VHL 1|.966

LNCN AZNTH LNCN TIME

90.00 5 20 50

90.00 O 23 16

100.00 ? 0 4

]00.00 I 26 42

110.00 8 44 33

110.00 I 58 43

fLIGHT TIME 216.00

0ISTANCE 6J 3.405

LOL Bl.?9 VL 25.858 GAL 22.43 AZL 67.05 HCA 323.3] SMA

LOP 45.|4 VP 36.322 GAP 26.46 AZP 97,63 TAL |44,57 TAP

GP -| .05 ?AL 33.02 TAP ITI .20 ETS |89.40 7AE 128.50 [TE

OLA 23.20 RAL 45.05 RAO 6570.6 VEL |6.264

L-I TIHI_ IN] LAT IN] LONG IN] RT ASC
3501.40 -20.46 ]51.00 308.51

4495_69 9.43 188.63 295.7]

316J.4I -22.92 108.41 309,47

A290.9] lJ.76 I72.36 294.49

2854.55 -28.83 85.9J 311.79

A190.53 I7.24 161,64 291.37

ARRIVAL DATE JUL ZO 1966

JJ6.93 ECC ,45059 INC 2.9488 v! 50.256

I07.88 RCA 64.24 APO |69.62 V2 35.040

I9J°42 ?AC 129.78 ETC 164.87 CLP IT|.Zt

PTH 2.95 VHP 16,615 0PA J0.62 RAP 35.Zl ECC 3.3565

]NJ AZNTH [NJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

69.99 6 19 IJ 2901.A -23.O1 JZ3.Z5
63,]B 1 39 12 3995.7 5.76 18i.86

70.27 7 53 6 258|.4 -25,40 100,49

62.32 2 38 13 3690,9 7.96 165.63

70.78 9 32 7 2254.6 -31.17 77.A9

60.02 3 8 3A 3590,3 ]3.13 J3A.95

CIFFERENTIAL CORRECTIONS MI0-COURS[ EXECUTION ACCURACY

T0E 3.8236 TRA _.886J TO3 -.3203 BAU .6J53 SGT 5422,4 9GR 354,4 5G3 96.8

ROE .6912 RRA .2428 RE3 .0035 FAU-.O0267 RRT .644I RRF ,_342 RTr ,9941

FOE .7387 FRA 2.0381 FC3 .016J BSP 1829! 5G8 5433._ R23 °.00]6 RI3 .994|

BDE 3.8856 8RA 9.689| BE3 .320A FSP -326 SGI }4_T.2 SG2 270.9 THA 2.42

ORBIT OETERNINATION ACCURACY

ST 2375,7 5R 333.2 SS 683.3

CRT .8382 CRS -.BIAS CST -.9990

LSA 2487.6 MSA 183.5 55A 8.3

ELI 2392.2 £L2 180.4 ALF 6.74

LAUNCH DATE 0EC 14 1965 fLIGHT TII,_ 220,00 ARRIVAL DATE JUL 22 1966

HELIOCENTRIC CONIC OISTANCE 613.899

RL 147.25 LAL -.00 LO4_ 8J.79 VL 25.812 GAL 2A.94 AZL BT.|J HCA

RP lOS.J] LAP -I.60 LOP 48.35 VP 36.317 GAP 2B.SA ATP 87,59 TAL

RC 2J4.O27 GL 5.2I GP -].O4 ZAL 32.29 ZAP 169.79 [78 188.44 ZAE

PLANETO_£NTRIC CONIC

C3 |69.92J VHL I3.035 DLA 22.72 RAL 45.92 RAO 6570.8 VEL 17.066 PTH

LNCH AZMTH LNCH TIME L-I TIME [NJ LAT IN] LONG

90.00 5 31 7 5507.53 -20.32 I31.39

90.00 0 19 56 45_0.12 IJ.09 ]91.77
lO0.O0 7 9 23 3190.68 -22.7! 109.02

100.00 I _4 21 4342.20 J3,36 _75.33

110.00 8 52 J8 2868.72 -28.50 86.88

l]0.OO I 57 56 4236.9Z 18.80 |64.34

olrr[RENTIAL C_RECrIONS

T0E 4.0032 TRAIO.6030 T(3 -.]971BAU .4480

ROE .7J76 RRA .2876 RE3 .00_0 FAU-.O05J5

rOE .763I FRA 2.I773 rC3 .0263 BSP 18238
BOE 4.0671 _RA10.6069 BE3 .J972 FSP -319

326.5Z SMA 116.79 ECC .A8220 INC Z.8943 Vl 30.256
144.23 TAP IJ0,75 RCA 60,48 APO JT3.JJ VZ 35,053

127.89 ETE |8J.42 ZAC J31.4B ETC J64.49 CLP 169.8A

2,93 VHP |7.869 0PA il.29 RAP 36.90 ECC 3.?965

|NJ RT ASC INJ AZMTH ]NJ TIME PC) CST TIN |NJ 2 LATINJ Z LONG

31J.51 69.84 6 29 35 2907.5 -22.88 123,66

298.24 63.78 I 35 46 3950.J 7.47 IB_.96

312,45 70.02 8 2 3A 2590.7 -25.22 IOI.lZ

297.07 63.01 2 36 A3 3742.2 9;6A 168,52
31A.77 70.28 9 40 6 2268,7 -30,92 79.52

294.06 60.91 3 B 33 3636.9 14.79 157.55

ORBIT OETERM|NATION ACCURAC_

5T 2322.5 SR 318.J $S 706.5

CRT .8356 CR$ -.8J48 C$T -.9993

R|5 .9872 LSA2441.9 N5A J76.3 SSA 7.7

THA 2.46 EL] 2337.7 EL2 173.6 ALF 6,57

M|0-COUR$E EX[CUT|ON ACCURACY

SGT 53?4.8 9GR 344.| 503 94,4

RRT .6708 RRF .66Z0 RTF .9872

SGB 5385.8 R23 -,00_4

SG} 5_r79.B SGE 255,0
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL, 2. 1965-665

LAUNCH CATE 0EC J5 1965 F'LIGHT TIME ?0.00 ARRIVAL DATE FEB Z3 1966

HELIOCENTRIC CONIC

RL 147.24 LAL -.O0

RP 107.64 LAP 3.38

RC 55.368 GL ]6.]4

PLANETOC[NTRZC CONIC

C3 34,J79 VHL 5.842

LNCH ATMTH LNCH TIME

90.00 I 57 38

90.00 12 37 ]8

1OO.O0 3 16 70

JO0.OO 13 56 ]7

J lO.OD 4 JB 33

JlO.O0 15 I0 34

DZFrERENTI4L CORRECTIONS

TOE -.182J TRA -.3189 TC3 .3690 B4U .1724

RDE -.383J RR4 .06J3 RC3 -.0816 _AU .05806

FDE .4730 FRA -.7357 FC3-1.4981BSP ]]88

B0E .414| BRA ,3247 8C3 .3779 FSP -452

OZ$TANCE ]94.060

LOL 87.81 VL 27.959 GAL -J0.36 47L 86.6! HCA 88,05 SM4 J29.98 £CC .22224 INC 5.3858 vl 30.259

LOP 170.86 VP 58.0|0 G4P -8.22 ATP 89,88 TAL ZZ3.66 TAP 31J.71 RCA 101.10 APO 158.87 V2 35.204

GP 2.35 ZAL 146.32 ?AP 23.48 ITS 353.48 ZAE |50.83 IT[ 344.78 ZkC 62.39 ETC ]64,06 CLP -25.56

OLA -5.58 RAL Z8J,94 RAD 6568.3 VEL J2.470 PTH 2.26 VHP 6.084 DPA -J3.J5 R4P 330.00 ECC ].5617

L-| TIME INJ LAT JNJ LONG INJ RT ASC ]NJ AZNTH INJ TIME PO CST TIM ]NJ 2 LATINJ 7 LONG

2172.47 -J8.52 38.83 ]60.84 ]|J.8! 2 33 51 ]572.3 -15.40 51.55

5164.10 25.62 230.74 |64.56 77.50 13 58 22 4364.1 25.64 222.6)

1918.58 -J8.73 ]9.64 ]60.52 112.83 3 48 19 ]518.6 -J6.45 12.38

4895.72 26.88 210.50 164.05 76.41 15 17 30 4295.2 24.75 202.35

J723.84 -22.93 3.28 158.75 ||6.07 4 47 ]6 1|23.8 -19.24 356.J0

4660,7] 30.29 181.80 I62.98 ?3,34 16 28 ]5 4060,7 27.71 183.55

MIO-COURS_ EXECUTION ACCURAC_ ORBIT OETERNINATtON ACCURACY

SGT 5e_.6 5GR 592.5 SG3 168.5 ST 202.3 SR 3?6.2 SS ZTI.J

RRT .05;{ RRF -.0669 RTF -.5558 CRT .8385 DR5 .9|83 CST .6048

5GB 685.8 RZ3 -.05_6 RI5 -.5570 LSA 484.2 NSA |44.5 SSA 74.7

5GJ 562.8 5G2 59|.8 THA 2.46 ELI 4]6.7 EL2 93.6 ALF 65.79

LAUNCH DATE DEC 15 1965 FLIGHT TIME 72.00 ARRIVAL DATE FEB 23 1966

HELIOCENTRIC CONIC

RL 147.24 LAL -.00

RP lO7.67 LAP 3,36

RC 57.230 GL ]6.30

PLANE TOCENTRIC CONIC

C3 33.547 VHL 5.775

LNCH AZNTH LNCH TIME

90.00 1 55 31

90.00 |Z 78 47

_O0.O0 3 12 34

J00.00 J_ 52 46

110.00 4 14 47

lID.DO ;3 7 2

OZFFERENTIAL CORRECTIONS

TOE -.1768 TRA -.3|29 TC5 .5727 BAU .1698

ROE --3788 RRA .0608 RC3 -.0787 FAU .066J7

rOE .5335 FRA -.8634 FC5-1.7178 BSP J405

8OE .4]80 ERA .3]87 BE3 .3809 FSP -329

DISTANCE 200,839

LOt. 82.8J VL 28.067 GAL -|0.29 AZL 86.64 HCA 9|,29 SMA |50.76 ECC .2J742 INC 5.5645 V] 30.759

LOP J74.|0 VP 58,O82 GAP -7,4| AZP 90.08 TAL _24,94 TAP 3J6.23 RCA J02,33 APO J58,J9 V2 35,J95

GP Z.52 ZAL 147.06 ZAP 26.97 ETS 333.92 ?AE |5J.76 ETE 345.20 ZAC 62.10 ETC 164.1] CLP -26.86

OL_ -3.36 R_L 291.03 RA0 6568,3 VEL 12.459 PTH 2.25 VHP 5.680 0PA -J3.07 RAP 329.68 £CC 1,5488

L-I TIME INJ LAT INJ LONG ZNJ RT ASC INJ AZMTH _NJ T|ME PO CST TIM INJ _ LATINJ 2 LONG

Z167.17 -18.38 58.50 J59.54 IJl.gZ 2 29 _9 J367.2 -15.26 31.23

5157.69 25.52 230.50 163,00 77.50 13 54 45 4337.7 23.52 222.Z0

1913.25 -]9.58 |9.51 159.02 113.05 3 44 27 1515.5 -16,30 12.06

4896.83 26.78 2J0.05 J62.67 76.20 ]5 |4 J5 4286.8 24.62 20].92

17|8.45 -2_.77 2.96 J37.43 IJ6.21 4 43 26 1]18.5 -19.06 355.78

4654.41 50.16 191.35 |6|.62 75.]0 16 24 56 4054.4 27.55 ]83.13

MI0-COURSE EXECUT]C_I ACCURACY ORBIT DETERMINATION ACCURACY

SGT 539.7 SGR 381.4 SG3 192.4 ST 199.2 SR 576.3 $6 291.0

RRT .0338 RRF -.DBJR RTF -.5443 CRT .836_ CRS .9J35 C$T .5989

5GB 683.0 R23 -.043I R|5 -.546J LSA 492.5 MSA 150.9 SSA 24.3

SCI 560.J SG2 590.9 THA 2.80 ELI 4|5.4 EL2 95.2 ALF 64.22

LAUNCH 0ATE 0EC 15 1965 FLIGHT T]NE 74.00 4RR|VAL 0ATE F£B 27 1966

HELIOCENTRIC CONIC

RL J47.24 LAL -,DO

RP ]07.70 LAP 3.33

RC 59.J52 GL 16.4Z

PLAN[TOC_NTR[C CON|C

C3 37.667 VNL 5.7]6

LNCH AZMTH LNCH TIME

90.00 1 50 38

90.00 ]7 75 42

IO0.OD 3 9 21

IO0.O0 13 49 40

I]O.O0 4 11 34

lID,D0 ]5 3 55

O[rrERENT]AL CCRRECTIONS

TOE -.]71Z TRA -.3127 TC3 .5674 8AU .16_7

RD[ -.3743 RRA ,O613 RC3 -.0745 rAU ,07408

FOE .6055 FRA-].O047 FC3-1.9632 BSP |344

B0E .4J15 8RA .3186 BC3 .3748 rsP -612

0]STANCE 207.589

LOL 82.81 VL 78.]60 GAL -I0.Z2 AZL 86.66 HCA 94.53 SHA ]31.43 ECC .21328 INC 3.3428 ¥1 50.259

LOP 177.35 VP 58.14| GJP -6.63 AZP 80.26 TAL 226.08 TAP 520.61 RCA 105.40 APO 159.47 V2 55.166

GP 2.72 7AL 147.69 TAP 30.66 ITS 354,27 7AE 153,02 ETE 345.53 ZAC 6|.61 [TC 164.15 CLP -50.55

0LA -5,56 RAL 280.25 RA0 6568.3 VEL I2.4J1 PTM 2.24 VHP 5.318 0PA -]3.04 RAP 329.]8 ECC ].5376

L-I TIME IMJ LAT ]NJ LONG IN| RT ASC IN| AZMTH IN| TIME PO CST TIN JNJ 2 LAT IN| 2 LONG

2]62.27 -18.77 38.20 ]58.41 1|2.02 2 26 40 1562.3 -15.12 50.95

5152.22 25.44 829.92 161.85 77.15 15 5| 54 4552.2 23.42 221.84

1908.33 -19.45 J9.00 157.88 115.13 5 41 9 ]308.5 -16.15 I1.T6

4881.39 26.69 209.67 161.49 76.02 15 lI | 428J.4 24.3l 20l._5

1713.50 -22.62 2.65 156.52 l|6.54 4 40 8 1J13.5 -18.80 555.49

4648.99 30.06 190.96 ]60.43 ?2.88 16 2| 24 4049.0 27.42 182.76

MID-COURSE EXECUTION ACCURACY ORB|T OETERNINATION ACCURACY

SGT 552.E SGR 389.6 SG3 _19.0 ST 196,3 Sg 573.6 $S 3|Z.5

RRT .0427 RRF -.0995 RTF -.5197 CRT .8488 CRS .9096 CST .5690

SGB 67_.8 R23 -.0_53 RJ5 -.522_ LSA 501.8 MSA J57.9 SSA 24.2

SGI 552.7 SG_ 388,8 THA 5.42 EL1 4J5.2 EL2 94.5 ALF 64.67

LAUNCH DATE DEC J5 J965 FLIGHT TZN_ 76.00 ARRIYAL DATE MAR J J966

HEL|OCENTRIC CONIC

RL 147.74 LAL -.OO

RP lO7.75 LAP 5.29

RC 6].127 GL 16.52

PLAN[TO_ENTRIC CONIC

C3 32.067 VHL _.663

LNCH A_MTH LNCH TIME

90.00 I 47 55

90.OO 12 23 J

I00.00 3 6 38

JO0.O0 I5 46 $9

JJ0.00 _ 8 5_

110.OO 15 I 15

OIF_ERENTIAL CORRECTIONS

TOE -.I632 TRA -.3176 TC3 .5554 8AU .|544

ROE -.3693 RRA .0626 RC5 -.06Bg FAU ,08285

FOE .6816 FRA-I.J6OO FC5-2.2369 BSP 1259

BDE .4059 BR_ .5237 8C3 .360] FSP -706

01STANCE ZJ4.308

LOL 82.8l VL 28.259 GAL -J0.16 _ZL 86,_ _CA 87.76 SNA 132.0| ECC .20975 INC 3.3210 VI 50,259

LOP 180,38 VP 38.J90 GAP -5.89 AZP 90,45 TAL 227.08 TAP 324.84 RCA 104.52 APO 139.70 v_ 33.J76

GP 2.93 ZAL |48.25 ZAP 34.57 ITS 354,57 7AE |34.6| ETE 343.80 ?AC 60.90 ETC I64.16 CLP -34.46

DLA -5,55 RAL 289.56 RAD 6568.3 VEL 12.587 PTH 2.24 VHP 4.977 OPA -13.05 RAP 328.46 ICE 1.3777

L-I TIME _NJ LAT [NJ LONG IN| RT ASC _NJ AZNTH ZNJ TIME PC) CST TIM IN| _ LAT |NJ _ LONG

Z157.67 -]8.|5 57.9| 157.42 ||Z.lZ 2 23 52 1557.7 -14.99 50.66

5J47.47 23.37 229'59 160.81 76.98 13 48 49 4_47.5 23.52 221.52

I905.74 -19.33 I8.72 156.90 JJ_.26 3 38 _2 |303,7 -J6.02 Jl.49

4876.64 26.6J 208.34 |60.4? 73,86 |5 8 J6 4276.6 24.4l 20].23

1708,89 -62.48 2,37 |53,34 I|_.43 4 57 2| |108,9 -J8.73 353.2_

4644.25 29.96 190,63 |58,40 72.71 16 18 58 4044.5 27.30 182.44

NIO-COURSE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

SGT 540.1 SGR 587.2 SG3 248.7 5T 181.B SR 574.5 $$ 334.9

RRT .0477 RRF -.J213 RTF -.4807 CRT .8336 CR$ ,9069 CST .5391

SGB 664.6 R23 -.0744 RJ3 -.4830 LSA 5|J,J MSA |65.] SSA 24.0

SG| 540.8 SG2 386.3 THA 4.00 EL| 408.5 EL2 96.8 ALF 63.40

i825



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 2, 1965-66)

LAUNCH _AT£ DEC 15 J965 FLIGHT TIME 78.00 ARRIVAL DATE MAR 3 1966

HELIOCENTRIC CONIC

RL |4?.24 LAL -.00

RP IO?.76 LAP 3.24

RC 63.151 GL 16.59

PLANETOCENTRIC CONIC

C3 3J.526 VHL 5.615

LNEH AZMTH LNEH TIME

90.00 J 45 41

90.00 JZ ZO 46

I00.00 3 4 Z4
I00.00 13 44 44

110,O0 4 6 38

J|O.O0 14 58 59

DIFFERENTIAL CC_RECTIONS

TOE -.1516 TRA -.3273 TC3 .3316 BAU .142Z
ROE -,3644 RRA .0648 RC3 -,0618 FAU .09264

FOE .7640 FRA-J.3313 FC3-2.5441BSP ||70

8D£ .3946 8RA .3337 BC3 .3373 F$P -817

OISTANCE 220.995

LOL 82.81 VL 28,305 GAL -10.10 4?L 86.70 MCA 100.99 6MA

LOP 183.62 VP 38.229 GAP -5.18 &IF 90,63 TAL Z27.92 TAP

GP 3.16 ?4L 148.68 TAP 38.71 [T$ 354.82 7AE 156.53 ETE

131.50 ECC .Z0672 ]NC 3.Z990 v! 30.Z59
326.92 RCA 105_'11"4P0 J59.89 v2 35.166

345.99 74C 39.96 £TC 164.16 CLP -35.60

0LA -5.55 RAL 269.00 RA8 6568,3 VEL 12.365 PTH Z,Z3 VHP 4.667 OPA -13.11 RAP 327.50 ECC 1.5186

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 L4T ZNJ Z LONG

2153.32 -18.04 37.64 156.58 IIZ.ZI Z ZJ 35 1533.3 -14.87 30.40

5143.26 25.30 229.30 139.93 76.85 13 46 29 4543.3 23.24 221.24

1899.39 -19.21 18.45 156.06 113.35 3 36 4 1299.4 -15.69 11.23

4972.43 26.54 209.05 159.60 75.72 15 5 56 4272.4 24.32 200.95

1704,55 -22.35 2.10 154.49 116.56 4 35 3 1104.6 -18.61 394.97

4640,03 29.87 190.33 158.52 72.56 16 16 19 4040.0 27.20 162.16
MIS-COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

SGT 524.6 SGR 384.0 SG3 281.7 ST 184.9 SR 372.4 S$ 336.7

RRT .0463 RRF -.i43T RTF -.4247 CRT .8059 CRS .9041 CST .4910

SGB 650.1 R23 -.1034 R13 -,4308 LSA 519.3 MSA 172.3 SSA 23.8

SGJ 525.2 SG2 383,1 THA 4.17 ELI 403.3 EL2 101.1 ALF 66.64

LAUNCH DATE DEC J5 1965 FLIGHT TIME 80.00 ARRIVAL DATE MAR 3 J966

HELIOCENTRIC CONIC OISTANCE 227.648
RL 147.24 LAL -.OO LOL 82.81 VL 28.338 GAL -10.04 AZL 86,71 HCA 104.22 5MA 132.91 ECC .20409 INC 3.2765 Vl 30.Z59

RP J07.80 LAP 3.18 LOP 187,03 VP 38.259 GAP -4.5! AZP 90,81 TAL 228.62 TAP 332.84 RC4 105.78 APO 160,03 V2 35.153

RC 6_.219 GL I6.63 GP 3.4I ZAL I49.04 ZAP 43.09 ET$ 355.06 ?AE 138.80 ETE 346.03 ZAC 36.79 ETC 164,|3 CLP -42.98
PLANETO(ENTRIC CONIC

C3 31.O27 VHL 3.370 0LA -5.56 RAL 288.53 RAO 6568.2 VEL 12.345 PTH 2.23 VHP 4.387 OPA -13.14 RAP 326.30 ECC 1.5106

LNC/q _TMTH LNCH TIME L-| TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIM E PO CST TIM INJ Z LATINJ 2 LONG

90.00 ! 43 56 2149.16 -17.93 37.38 133.86 I12.29 2 19 45 I549.Z -14.75 30.15
90.00 12 JB 56 3J39.41 23.24 229.03 159.19 76.73 13 44 33 4339.4 23.17 220.96

100.00 3 2 39 1895.23 -|9,10 18.19 J55.34 113.44 3 34 14 1295.2 -15.77 JO.9B

100.00 13 42 54 4868.57 26.48 208.78 158.83 75.59 13 4 2 4268.6 24.24 200.69

110.OO 4 4 52 I700.4J "22.23 J,84 J53.78 116.66 4 33 13 I|00.4 -18.47 354.73

110.O0 14 fit JO 4636.J5 29.79 190.05 157.77 72,41 16 14 16 4036.2 27.10 IBI.90

DIFFERENTIAL CORRECTIONS MI0-COURSE EXECUTION ACCURACY CRBIT DETERMINATION ACCURACY

TOE -.1385 TRA -.3431 TE3 .2974 BAU .I253 SGT 507.2 SGR 380.4 SG3 317.2 ST 178.4 SR 369.8 $5 379.8

ROE -.3389 RRA .0680 Re3 -.D531FAU .I0308 RRT .04|0 RRF -.1757 RTF -.3384 CRT .7625 CRS .9036 CST .4266

FD£ .8561 FRA-I.SJ06 FC3-2.8763 BSP 1008 $GB 634,0 R23 -.J440 R13 -.3464 LSA 529.2 MSA 179.5 SSA g3.6

882 .3847 BRA .3317 BC3 .3Oil FSP -93J SGJ 307,7 SG2 379.7 THA 4.00 ELI 396.2 ELI 107.7 ALF 68.10

LAUNCH DATE DEC 15 1965 FLIGHT TIME 82.00 ARRIVAL 0ATE MAR 7 J966

HELIOCENTRIC CONIC

RL 147.24 LAL ".00

Rp 107.83 LAP 5.10

RE 67.327 GL 16.69

PL4NETOEENTRIC CONIC

C3 50.557 VHL 5.526

LNCH A?MTH LNCH TIME

90.00 I 42 36

90.00 12 17 30

100.00 3 I 19

100.00 I3 4I 28

liD.D0 4 3 32

110.00 14 35 44

DIFFERENTIAL (C_RECTION$

TOE -.1222 TRA -.3702 TC3 .2514 BAU .1042

ROE -.3530 RR4 .0721 RC3 -.0427 FAU .11413
FOE ,9534 rRA-1.6964 FC3-3.2334 8SP 909

BOE .3736 BRA .3772 8C3 .2550 FSP -1034

DISTANCE 234.267

LOL 82.81 VL 28.401 G4L -9.99 AZL 86.73 HCA !07.45 SMA 133.23 ECC .20182 INC 3.2533 Vl 30.259

LOP J90.29 VP 38.291 GAP -5.87 4?P 90.98 TAL 229.17 TAP 336.6! RCA 106.34 4PO 160.12 VZ 35.143

GP 3.68 ZAL 149.32 ?AP 47.70 ET$ 335.28 Z4[ 161.39 ETE 345.99 Z4C 57.39 ETC 164.09 CLP -47.60

DLA -5,37 RAL 288.20 RA0 6568.2 VEL 12,326 PTH 2.22 VHP 4.139 OPA -13.41 RAP 324.66 ECC 1.5029

L-| TIME IN! LAT IN! LONG IN! RT A$C IN! AZMTM IN! TIME PO CST TIM IN! 2 LAT IN! Z LONG

2145.12 -I?.82 37.13 155.26 112.37 2 19 2l 1345.1 -J4.64 29.90

5J35.79 25.J9 228.79 158.56 76.6! 13 43 6 4533.8 23.10 220.74

189!.20 -18.99 I7.94 154.74 113.33 3 32 flO 1291.2 -15.6fl IO.?4

4864.94 26,42 208.52 159.23 75.47 15 2 33 4264.9 24.16 800.45

1696.41 -22,I0 1.60 153.16 JJ6.76 4 3l 48 1096.4 -18.33 354.49

4632.49 29.72 I89.80 157.14 72.28 16 12 57 4032.5 27.01 181.66
MID-COURSE EXECUTION ACCURACY ORBIT DETERMIN4TION ACCURACY

SGT 491.9 8GR 376.5 $G3 354.9 ST 171.7 SR 366.6 S$ 402.8

RRT .0230 RRF ".2|04 RTF -,21G7 CRT .6947 CRS .904l CST .3349

8G8 619.3 R23 -.1983 RI3 -.2233 LSA 339.3 MSA 186.4 SSA 23.Z

SGI 492.! SG2 376.3 THA E.43 £LJ 387.6 EL2 IJ6.B ALF 70.09

LAUNCH DATE DEC 13 1963 FLIGHT TIM[ 84.00 4RRIVAL DATE MAR 9 1966

HELIOCENTRIC CONIC

RL 147.24 LAL -.00

RP 107.87 LAP 3.02

RC 69.470 GL 16.71
PLANETOCENTRIC CON|C

C3 30.103 VHL 3.487

LNCH A?MTH LNCH T!N_

90.00 141 40

90.00 12 16 27

100.00 3 0 23
IO0.O0 13 40 26

IlO.O0 4 2 35

ilO.O0 14 34 43

OIFFERENTIAL CORRECTIONS

T0E -.1017 TRA -,40]9 TC3 .1943 9AU .0792
ROE -.3466 RRA .0772 RC3 -.0306 FAU .12574

FOE 1.O482 FRA-1.8884 FC3-3._J_Jg BSP 602

80£ .3612 BRA .4093 Be3 ,1967 FSP -1192

01STANCE 240.850

LOL 82.81 VL 28.434 GAL -9.91 ATL 96,77 HCA 110.67 SMA 133.49 ECC ,19984 INC 3.2293 Vl 30.239

LOP 193.52 VP 38.295 GAP -3.25 A?P 9!.14 TAL 229.fl7 TAP 340.24 RCA 106.81 APO 160.16 V2 33.J32

GP 3,96 ?AL 149.31 ZAP 32.54 ET$ 353,30 Z4E 164.29 ETE 345.72 ZAC 53.75 ETC 164,O2 CLP -52,44

OLA -5.57 RAL 287.95 RAO 6368,2 VEL !2.308 PTH 2,22 VHP 3.9210PA -J3.61 RAP 323.19 ECC 1.4933

L-I TIME |NJ LAT IN! LONG _NJ RT A$C IN! AZMTH IN! TIME PO CST TIN IN! 2 LAT IN! Z LONG

2141,15 -J7.72 36.88 J54.76 J12.45 2 17 2! J54!.! -14.52 29.67

5!32.29 23.13 226.54 !58.03 76.30 ]3 42 0 4532.3 23.03 220.50

_.24 -J8,89 17.69 J34.24 J13,61 3 3! 50 J287,2 -!5.53 10.51

486J.42 26.36 208.28 !37,7J 75.36 13 J 28 426!.4 24.09 2OO.22
1691.47 -2J.98 1.33 J32.68 J!6.86 4 30 48 109Z.3 -IB.20 354.26

4628,93 29.65 189.53 136.62 72.J5 J6 !1 32 4028,9 Z6.92 JB|.AZ

MI0-COURSE EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY

5GT 484.3 5GR 372.4 SG3 394.7 5T 163.3 SR 362.8 S$ 423.9

RRT -.0!59 RRF o.2490 RTF -.0573 CRT .5896 CR$ .9044 CST .2020

SGB 6J].0 R23 .25J2 R13 .05!6 LSA 348.6 M$4 19Z.8 S$4 23.0

5GJ 484.4 5G2 372.3 THA J78.19 ELI 377.4 EL2 J18.3 ALF ?2.93

Z
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 2. 1965-66,

LAUNCH CATE CEC ]5 1965 FLIGNT TIME 86.00 ARRIVAL 0ATE MAR |J I966

OISTANCE Z47.399

-9.B5 AZL 86,80 HCA ]13.90 SMA 133.67 ECC .19809 INC 3o2043 Vl 30.259

"2.67 AZP 91.30 TAL 2Z9.a3 TAP 343.73 RCA 107.|9 APO J60.15 V2 39.120

]7.59 (TS 355,74 7A( 167.48 ETE 345.08 tA( 55,9I ET( 163.94 (LP -57.49

HELIOCENTRIC CONIC

RL 147.Z4 LAL -.00 L0L BZ,8I VL Z8.458 GAL

RP 107,90 LAP Z.9] LOP 196.74 VP 38.30| GAP

RE 71,64_ GL 16.7Z GP 4.26 _AL I49.64 ZAP

PLANETOCENTR]C CONIC

C] Z9.662 VHL 5.446 0LA -5.5B RAL ZB7.BO RAO 6368.Z VEL |Z.290 PTH 2.21 VMP 5.733 DPA -13.B6 RAP 321.30 ECC I.=BBZ

LN(H AZ_TH LNCH TZME L-I T[NE ZNJ LAT INJ LONG INJ RT ASC [NJ AZMTH ZNJ TIME PO (ST TIN INJ 2 LA7 INJ ? LONG

90,O0 J 41 7 ZI37.20 -I7.62 36.64 154.36 J12.53 Z 16 45 1537.2 -|4.41 Z9.43

90.00 IZ 15 48 5128.78 25,08 228.30 157.63 76.40 13 41 I7 4520.8 22,96 220.27

100.00 2 59 50 I883,}| -18.78 |7.43 |33.84 I|3,70 3 ]| |} 1283.} -I5,41 10.27

JO0.OD 13 39 47 4857.9I 26.30 208.04 157.29 75.25 I3 0 45 4257_9 24.01 199.9B

110.OO 4 2 Z I680.56 -21.06 |.11 152.29 116.96 4 30 10 IOBB.6 -18.07 354.03

IJO,DD J4 54 4 4623,42 29.57 JBg,30 J_6.20 72.02 J6 IJ 9 4025.4 26.#3 JBJ.J8

OIFFERENTIAL CORRECTIONS MIO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURAC Y

TOE -.0789 TRA -.4427 TC3 .lZ23 BAU .0490 5GT 493.6 5GR 3_.5 SG3 434.2 ST I63,1 SR 358.4 55 4'44.8

RD£ -.5398 RRA .0829 RC3 -.0J67 FAU .13716 RRT -,07_7 RRF -.29_4 RTF .J_7B CRT ,444_ (RS ,9067 CST .0375

rCE 1.1461 FRA-2.0702 FC3-4.0033 BSP 394 5GB 616.0 R23 .2698 RI3 -.I635 LSA 559.5 NSA I98,6 SSA 22.6

BOE .}4B8 eRA .4504 BC3 .I237 FSP -1323 5GI 42_.4 SG2 366.2 THA J72.84 ELI 367.0 ELI I42.7 ALF 76.49

LAUNCH DATE DEC 15 I965 FLIGHT TIME 88,00 ARRIVAL DATE MAR _3 1966

HELIOCENTRIC CONIC

RL 147.24 LAL -,00

Rp |07.94 LAP 2.8}

RC 73.84_ GL |6,7)

PLAN[TO(ENTRIC CONIC

(3 Z9.220 VHL 5.406

LNCH AZNTN LNCH TIME

90.00 I 40 36

90.00 1_ I5 30

lO0.O0 2 59 38

IO0.O0 15 39 Z9

lJO.OO 4 I 49

I10.OO 14 5_ 47

OIFF_RENT_AL CORRECTIONS

rOE -.05Z3 TRA -.4903 TC3 .0383 BAU .0150

ROE -.3]Z] RRA .0894 RC] -.OOlO FAU .14835

FOE J.2335 FRA-2.2437 F(3-4.3954 BSP 41Z

DOE ,3364 BRA .4984 BC3 .03_4 FSP -|462

DISTANCE Z53.912

LOC $2.81 VL 28.474 GAL ~9.77 AZL 86.82 HCA IJ7.|Z SMA 133.79 EC( .19634 INC 3.1780 Vl 50.259

LOP I99.97 VP 38.302 GAP -2.J! AZP 91.45 TAL 229.96 TAP 347.08 RCA I07,49 APO I6_.08 v2 35.108

GP 4.58 ZAL |49.69 ZAP 62.BZ ET$ 355.99 ZAE I70.92 ETE 343.67 ZAC 31.89 ETC I63.84 CLP -62.72

OLA -5.59 RAL 287.74 RAO 6568.2 VEL IZ.27Z PTH 2.21VHP 3,576 DP& -14.12 RAP 319.23 ECC 1.4809

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2133.22 -17.5I 36.A0 I54.05 112.61 2 16 29 1333.2 -14.30 29.19

5125.25 23.02 228.06 137.29 76.29 13 40 55 4523.2 22.89 220.04

1879.34 -18.67 17.21 I53.53 I13.78 3"30 37 I279.3 -13.29 10.04

4854.36 Z6.23 207.79 156.95 75.|3 15 0 23 4254.4 23.93 199.75

1684.62 -21,74 .87 131.98 117,05 4 29 54 i084.6 -17.94 3fl3.8!

4621,85 29.50 189.03 |55.86 71.89 I6 J0 49 4021.8 26.74 180.95

NIO-COUR$E EXECUTION ACCURACY ORBIt DETERMINATION ACCURACY

SGT 526.8 5GR 364.9 SG3 473.2 5T 166.E 5R 333.4 $$ 462.7

RRT -.I573 RRF -,3416 RTF .339I CRT .2565 CRS .9087 C$T -.1590

$GB 640.8 R_3 ._441RI_ -.3790 LSA 569.8 WSA 203.7 $$A 22.3

$GI 532.5 SG2 3_6.3 THA 168.64 ELI 336.6 EL2 159.2 ALF BI.39

LJUNCH DATE DEC 15 1965 FLIGHT TIME 90.00 ARRIVAL 0ATE WAR 15 1946

HELIOCENTRIC CONIC

RL J47.24 LAL ".00

RP 107.98 LAP 2.72

RE 76.070 GL 16.72

PLANETOCENTRIC CONIC

(3 Z8.773 VNL 5.364

LN_H ATMTH LNCH TIME

90.00 J 4J 5

go.Do 12 15 33

IOO.DO 2 59 46

JOO.O0 13 39 32

110.00 4 I 55

liD.DO 14 53 50

CJFFERENTIAL CORRECTIONS

TOE -.0239 TRA -.5461 TC3 -.0603 BAU .0240

RDE -._2_3 RRA .0962 RC3 ,OlEl FAU .I5836

FOE 1.3154 FRA-Z,3879 FC3-4.7646 05P 720

BOE .32_2 BRA .534fl BC3 .0624 FSP -ISgI

DISTANCE 220.39I

LOL BZ.el VL 2B.4BZ GAL -9.70 AZL e6.83 HCA 120.34 SWA 133.95 ECC .19515 INC 3.1502 VI 30.259

LOP 203.I9 VP 30.296 GAP ,J.SB AZP 9|.59 TAL 229.96 TAP 350.30 RCA J07.73 APO 159.97 V2 35.099

GP 4.90 ZAL 149,68 ZAP 68.I7 [T$ 356.27 7AE 174.53 ETE 3_9.9_ ZAC 49.75 [TC 163.72 CLP -_B.0#

DLA -5,59 RAL 287.77 RA0 6568.2 VEL 12.253 PTH _.20 VHP 3,447 0PA -I4.30 RAP 317.02 ECC 1.4735

L-I TIN[ INJ LAT JNJ LONG INJ RT A$C INJ AT_TH INJ TIME PO C$T TIM |NJ 2 LAT INJ 2 LONG

2129.16 -17.41 36.14 I53.B2 II2.69 2 I6 34 I529.2 -I4.I9 25.95

5121.61 24.96 227.BJ |57.04 76.I7 13 40 54 4521,6 22.01 219.79

1875.28 -18.56 16.96 153.30 113.86 3 31 2 1275.3 -15.17 9.50

4850.72 26.I7 207.54 156.70 75.0i I_ 0 23 4250.7 2_.86 199.fl0

J680.59 -71.62 .63 151.73 JIT.Ifl 4 29 58 1080.6 -IT.BO 333.37

46|8.17 29.42 188,79 155.60 71.73 16 10 48 4018.2 26.64 IBO.?O

MID-COURSE EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

SGT 390.2 5GR 3_I.9 SG_ 508.7 ST 177.7 5R 347.9 55 479,2

RRT -.24?) RRF -.3941 RTF .5170 CRT .0547 CR5 .9125 CST -.3487

SGB _92.3 RZ3 .2047 RI_ -.5486 LSA 581.7 NSA 208.0 55A 21.9

SGJ 600.4 5G_ 344.7 THA 167.04 ELI 348.0 EL2 I77.3 ALF B?.84

LAUNCH OAT[ DEC I_ 1965 FLIGHT 71ME 92.00 ARRIVAL O_T[ MAR I7 I_66

HELIOCENTRIC CONIC

RL J47.24 LAL -.DO

RP 108,02 LAP 2.60

RC 78.316 GL 16.70

PLAN_TOCENTRIC CONIC

C3 28,318 VNL 5.32J

LNCH A?NTH LNCH TIME

90.00 I 41 33

90.00 12 15 54

100.O0 3 0 15

100.00 13 39 54

110.00 4 2 25

IIO.00 14 94 12

DIFFERENTIAL CORRECTIONS

TOE .0073 TRA -.6073 TC3 -.1706 BAU .0659

ROE -.3155 RRA .1034 RC3 .0349 rAu ,I6721

rOE 1.375_ FRA-Z.5084 FC3-5,IIIB BSP 1145

BOE .3156 BRA .6160 BC3 .174I FSP -1700

DISTANCE 266.033

LOL BZ.8I VL 28.483 GAL -9.6I 4ZL 06.88 H(A J23._5 SMA J33,86 ECC .I9390 INC 3.1203 Vl 30.259

LOP 206.40 VP 38.285 GAP -J.07 AZP 91.73 TAL 229.84 TAP 353.40 RCA 107.90 APO 159.8! v2 33.008

GP §.23 ZAL 149._0 FAP 73.59 ET$ 336._8 ZAE 178,I5 ETE 319.82 ZAC 47._2 ETC 163.60 CLP -73._2

DLA "_.60 RAL 287.07 RAO 6368.1 VEL 1_.233 PTH Z.20 VMP 3.34? 0PA -|4.63 RAP 31a.TZ EC( |.4560

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A_MTH INJ TIME PO C$T TIM INJ 2 LAT INJ 2 LONG

Z124.94 -17.30 35.BB I_3.66 11Z.77 2 16 5B 1524.9 -14.06 28.?0

5117.06 24.90 227.35 1_6.86 7_.06 13 41 t2 4517.9 22.74 219.33

1871,08 -18.44 1_.70 153,|_ |13,9_ 3 31 2_ 1271.I -15.05 9,35

4046,9§ Z6.10 20?.28 I§6.51 7A.B9 15 0 41 4_47,0 23.77 199.26

1676,41 -21.49 .37 151.59 117.25 4 30 22 1076.4 -17.66 333.33

46|4.39 29.34 188.32 J53.4J 7J.61 16 II 7 4014.4 26.55 IB0,45

MID-COURSE EXECUTION ACCURAC_ ORBIT DETERMINATION ACCURACY

SGT 60J.6 $GR 3_9.6 $03 540.7 ST 197.3 SR 341.4 $5 491.3

RRT -.3302 RRF -.4484 RTF .6522 CRT -.1380 CR$ .9156 CST -.5162

SGB 770.7 R23 .1684 RI3 -.6?50 LSk 593.0 NSA 211.3 SSA 21._

SGI 693.7 _GE 331.6 THA 166.04 ELI 343.0 EL2 J94.5 ALF 96.?4

IB27



JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL 2. 1965-66t

LAUNCH DATE 0[C 19 1965 FLIGHT TIN[ 94.00 ARRIVAL OAT[ NAR lg 1966

HELIOC{NTR[C CONIC 0ZSTANC[ Z?3.Z46

RL 147.Z4 LAL -.DO LOL 82.81 VL 28.478 GAL -9.52 AZL 86.91HCA 126.77 SNA 133.82 £CC .19Z75 INC 3.0886 VI 30.Z59

RP J08.06 LAP 2.4? LOP 209.62 VP 38,270 GAP -.58 A?P 9J.85 TAL 229.61 TAP 356.38 RCA JDS.D3 JPO 159.61 v| 35.D69

RC 80.581 GL 16.66 GP 5.56 ?AL 149.46 ZAP ?9.02 ETS 356.93 ZA£ 172.55 £TE 19Z.31 ?AC 45.Z8 £TC 163.47 CLP -78.92

PL4NETOCENTRIC CONIC

C3 Z?.850 VHL 5.27? 0LA -5.6| RAL 288.05 RA0 6568.| V[L 12.2|6 PTH 2.20 VHP 3.2?4 0PA -14,83 RAP 31Z.41 [CC 1.4383

LNCH A?MTH LNCH TIN( L-Z T]M[ IN| LAT |NJ LONG |NJ RT A$C |NJ AZNTH IN| TIN[ PO C$T TIN IN| Z LAT IN| Z LONG

90.00 1 42 21 2120.50 -17.IB 35,8J 153.57 112.86 2 J? 41 1520.5 -13.94 28.44

90,00 |2 16 34 5|15.98 24.8} 227.28 158.74 75.94 15 41 48 45|4.0 22,66 219.Z9

100.00 3 1 2 1866,68 -18.32 16.4} 153.05 |14.04 3 32 9 1266.7 -1a.91 9.Z9

100.00 13 40 34 4845.06 28.0} 207.0! 156.39 74.77 15 I 17 4243.1 23.69 199.00

110.00 4 3 12 1672.02 -21.35 .JI 151.30 1J7.35 4 31 4 1072.0 -J7.5! 333.08

J10.00 I4 34 33 46|0,47 29.25 J88.25 155.29 71.47 16 11 43 40|0.5 26.44 180.|9

OIFFERENTIAL CC_RECTION$ M_-COUR$_ _XECUT_ON ACCURACY OR81T 3ETERNINAT|ON ACCURAC Y

TOg .0393 TRA -.8239 rC3 -.2929 BAU .litO $Gt 79b.7 $GR 3_8.2 SG3 565.9 ST 224.8 SR 334.3 SS 30|.3

ROE -.3061 RRA .1104 RC} .0547 FAU .17390 RRT -.4214 RRF -.5044 RTF .7460 CRT -.2947 CRS .9204 CST -.6372

rOE 1.4238 FRA-2.5842 FC}-5.4058 0$P 184J SG_ 875.4 RZ3 .|437 R13 -.7615 LSA 606.1 N54 213.9 SSA ZJ.J

eOE .3086 eRA .6829 8C3 .2980 FSP -1785 SGJ 81_,f $G2 318.2 THA 167.34 EL| 344.9 EL? Z08.3 ALF 107.95

LAUNCH DATE DEC 13 1955 FLIGHT TZNE 96.00 ARRIVAL CATE MAR ZJ 1966

HELIOCENTRIC CONIC

RL 147.24 LAL -.00

RP 108.10 LAP Z.34

RC 82.862 GL I6.62

PLANETOCENTRIC CONIC

C3 22.367 VHL 5.23I

LNCN ATNTH LNCH TINE

90.00 1 43 28

90.00 le 17 30

|00.00 3 2 9

JO0.O0 I_ 41 _O

110.OO 4 4 18

J|O.OO 14 35 50

OTrF_RENTfAL CORRECTIONS

?DE .0719 TRA -.7437 TC3 -.4248 BAU .1579

ROE -.2959 RRA -1172 RC3 .0756 FAU .17858

roe 1.4513 rRA-2.6221 r(3-5.6485 85P 2124

BOE .3045 BRA .7528 8C3 .43J3 FSP -|853

0/STANCE _79.624

LOL 82.81 VL 28.48? GAL -9.43 AZL 86.95 HCA 129.98 SNA 133.74 Ecc .19|70 INC 3,0538 vl 30.?59

LOP 212.83 VP 38.250 GAP -.12 AZP 91.98 TAL 229.28 TAP 359.26 RCA 108,10 APO |59.37 V| 35.056

GP 5.90 ?AL 1A9.27 TAP 84.40 [TS 357.3} ?AE 173.82 ETE 178.65 ?AC 43,|O ETC 163.36 CLP -84.37

OLA -5.62 RAL 288.3| RAD 6568.| VEL |2.196 PTH 2.19 VHP 3.225 0PA -15.01 RAP 310.14 [CC 1.4304

L-I TXME /NJ LAT IN| LONG IN| RT ASC IN| AZNTH IN| TIME PO C$T TIM IN| Z LAT IN| Z LONG

2115.76 -17.05 35.32 153.54 112.95 2 18 44 I515.8 -13.80 _8.J5

5110.02 24.77 227.01 J56.88 75.82 13 42 40 4310.0 22.58 219.O3

1881.93 -18.19 I6.14 J53.0Z 114,14 3 33 11 I261.9 -14.77 9.0|

4839.07 25.98 206,74 156.34 74,64 15 2 9 4239.1 23.60 198.73

1887.34 -2I.ZO 359.88 |51.48 117.46 4 32 3 1067.3 -17.36 352.8|

4606.43 29.17 187.97 155.23 71._3 I6 12 36 4006.4 28.34 179.93

_ M/O-COURSE EXECUT/ON ACCURACY ORBIT OETERNINAT|ON ACCURACY

SGT 9}4.8 SGR 357.6 SG} 584.6 ST 238.2 SR 326.3 SS 506.8

RRT -.4973 RRF -.3599 RTF .8088 CRT -.4159 CRS .9250 CST -.7243

SGB 1000.7 R23 .1287 RJ3 -.819J LSA 619.0 MSA _15.4 ss4 20.6

$G| 953.4 SG2 304.2 THA 167.99 ELl 356,2 EL2 ZJS.J ALF J?O.19

LAUNCH OAt[ OEC 15 1965 FLIGHT TINE 98.00 ARRIVAL 0ATE NAR 23 |966

HELIOCENTR|C CONIC

RL 147.24 L4L -.00

RP 108.14 LAP 2.20

RC 85.|57 GL 16.36

PLANETOCENTRIC CONIC

C3 26.866 VHL 3.183

LNCN AZNTH LNCN TIME

90.00 I 44 55

90.00 J2 |8 40

100.00 3 3 35

JO0rO0 J3 42 40

JJO.O0 4 5 43

110.00 |4 37 2

OIFF[RENTIAL CORRECTIONS

T0E ,1040 TRA -.8149 TC3 -.5648 BAU .2058

ROE -.2847 RRA .1236 RC3 ,0976 FAU .18110

roe 1.4328 FRA-2.6208 rC3-_.8559 85P 2752

B0E ,303J 8RA .8242 8C3 .5729 FSP -1903

OIST_N_E 285.9?0

LOL 82.8I VL 28.A5| GAL -9.33 AZL 86.98 MCA |33.19 SMA 133.62 ECC ,19073 INC 3.0137 VJ 30.259

LOP 216.04 VP 38.226 GAP .33 AZP 92.06 TAL 228.84 TAP 2.03 RCA 108.13 APO 159.10 V2 35.043

GP 6.24 74L 149,02 TAP 89,65 ET$ 357.77 7A[ |70.06 ETE J73.40 7AC 4|.0| [TC 163.28 CLP -89.6_

0LA -3.64 RAL 288.84 RA0 6568.J VEC 12.175 PTH 2.19 VHP 3.200 0PA -|5,12 R4P 307.98 [CC |.44??

L-| TINE INJ LAT INJ LONG INJ RT A$C |NJ AZMTH INJ TIME PO CST TIN INJ 2 LATINJ Z LONG

2110,59 -18.92 35.00 15}.fl7 113.03 2 20 5 1510.6 -13.65 27.85

5106.01 24,70 228.74 |56.89 75.?0 |3 43 46 4508.O 22.49 2|8.76

1856.79 -18,04 13.82 |53,03 |14,25 3 34 32 1256.8 -J4.62 8.?J

4833.04 25.89 208.46 I56.34 74.31 |5 3 |5 4235.0 23,31 198,47

1682.26 -21.04 339.51 151.50 I|7.38 4 33 23 1062.3 -17.18 352,51

4602.33 29.08 |87.68 155.23 7J.|B 18 13 44 4002.3 26.23 179.66

Mi0-COUR$E EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY

SGT |084.0 SGR 357.9 SG3 396.4 ST 293.4 SR 317.4 S$ 508.0

RRT -.566| RRF -.8|40 RTF .8300 CRT -.3057 CRS .9294 C$T -.783J

$_ |1&J,8 R23 .]16! R13 -.8373 LSA 63J.7 MSA 216.0 554 20.2

SGI |104.2 SG2 289.7 THA 168,62 ELI 376.7 EL2 214.7 ALr 130.96

_4UNCH OATE OEC 13 |965 FLIGHT TII,_.. 100.00 ARRIVAL OATE NAR Z3 1966

HELIOCENTRIC CONIC DISTANCE 292.284

RL |47.24 LAL -.00 LOL 82.81VL 28x_.4}J GAL -9.22 AZL 87.05 HCA |36.40 SMA |35.46 ECC .|8983 INC 2.9734 VI 30.259

RP 108.18 LAP 2.03 LOP 2J9.23 VP 38.198 GAP .75 AZP 92.|3 TAL 228.32 TAP 4.71 RCA 108.12 APO |38.79 V2 33.030

RC 87.465 GL 16.48 GP 6.80 _AL |48.22 ZAP 94.73 ITS 358.28 7AE 188.40 EYE 173.93 ZAC 39,09 ETC |63.26 CLP -94.78

PLANETOCENTRIC CONIC

C3 26.34? VHL _,J33 0LA -5.87 RAL 289.0} R_O 6588.1 V_L |_.|}& PTH 2.18 VHP 3.197 OPA -15.15 RAP 303.98 ECC 1.4336

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT A$C !NJ AZNTH INJ TIME PO csr T/M /NJ 2 LATINJ 2 LONG

90.00 1 46 43 2104,86 -I8.78 34.85 |55,84 !|3.J8 2 21 48 1504.9 -13.49 27.5J

90.00 12 20 2 5102.06 24.83 2_6.47 |58.74 75.58 15 45 4 4302.1 22.4J 218,50

100.00 3 5 22 1851.10 -|7.88 |fl.48 153.!3 1|4.36 3 38 13 1231.1 -14.43 8.37

100.00 13 44 3 4831.05 25.82 206.i9 158.39 74.38 15 4 34 423J.0 23.4_ 198.20

J10.00 4 7 28 |656.62 -20.87 359.18 131.38 1|7.71 4 35 5 |058.7 -18.99 352.J9

J10.O0 14 _8 2? 4_98.24 28.99 187.40 15_.28 71.03 18 J5 5 3998.2 28.12 129.39

oIrrERENTIAL CC_RECTION5 MI0-COUR$E EXECUTION ACCURACY _SIT 0ETERNJNATION ACCURACY

70[ .1346 TRA -.88_2 TO3 -.7110 _AU .2540 SGT J_4_,4 SGR 559.1 $G3 601.4 5T 334,7 SR 30?.4 5S 504.9

ROE -,2728 RRA .JL_4 RC3 .120_ FAU .18158 RRT -.6284 RR_ -.8858 RTF .8778 CRT -.37|5 CR5 .9337 C$T ".8226

r0¢ 1.4314 FRA-Z.5825 FC3-3,9857 8SP 3308 SGO 1293.3 R23 .1|03 R|3 -.8830 LSA 643.9 NSA 215.6 55A 19.T

BOE ,3040 8RA .8956 BC3 .72J1FSP -|933 SG| |26}.8 SG2 274,7 THA J69.!9 ELI 403.4 EL2 209.3 ALF J39.23

IBEB



JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL. 2, 1965-66_

LAUNCH OATE 0EC 15 ]965

HELIOCENTRIC CONIC

RL 147,24 LAL -.00

Rp |06.22 LAP 1.90

RC Bg.?B] GL 16.]7

PLANETOCENTRIC CC_i[C

C] 25.807 VHL 5.080

LNCH ATNTH LNCH TIME

90.00 I 48 54

90.00 11 21 ]4

lOO.O0 ] T ]2

100.00 J] 45 ]6

1]0.00 4 9 ]6

IIO.DO 1] 0 2

FLIGHT TIME |02.00 ARRIVAL CAT[

DISTANCE 29_.569

LOL 8Z.81 VL 28.406 GAL °9.10 AZL 67.07 HCA 119.60 SNA 1]].17 [CO .]6899 INC Z.9256 Vl 50.259

LOP 22Z.45 VP ]B.16B GAP 1.|6 AZP 92.Z] TAL 227.70 TAP 7.30 RCA 10B.0B APO 156.46 vZ 55.016

GP 6.99 7AL |48.]7 ZAP 99.SB ET$ 359.94 ZAE 162.91ET£ 173.02 ZAC ]7.37 ETC 16]._] CLP -99.65

0LA -5.71RAL 289.50 RAO 6568.0 VEL IZ,I]Z PTH 2.|7 9HP ].211 0PA -15.08 RAP ]O4,ZO ECC 1.4247

L-I TIME JNJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ T|NE PO CST TIN |NJ 2 LATINJ 2 LONG

2098.]6 -16.59 54.25 153.77 I1].ZB Z 23 52 1498.4 -1].30 27.12

5096.30 24.57 226.21 156.85 75.46 13 46 ]2 4496.] 22.33 Z18.25

1844.68 -17.70 15.09 I53.2fl 114.49 ]]B 17 1244,7 -14.25 7.99

4827.22 25.75 205.92 Ifl6,flO 74.26 15 6 ] 4227.2 Z5.]4 197.95

1650.40 -20.67 358.80 15|.7| 117.85 4 37 6 1050.4 -16.78 ]51.65

4594.26 28.90 I87,12 155.39 70.89 16 16 37 ]994.3 26.02 179.15

NAR Z7 1966

OZFFERENTIAL CCRRECTION$ MI0-COURSE EXECUTION ACCURACY ORBIT 0ETERMJNAT]ON ACCURACY

TOE .1612 TRA -,9559 TO3 -.862I BAU .301_ SGT J405.3 SGR 36|,3 6G3 598.5 ST ]74.4 5R 296.8 95 500,2

R0[ -.2600 RRA .|345 RC] .1440 FAU ,I7958 RRT -.6835 RRF -.7|51RTF ,8960 CRT -.6202 CR5 ,9394 C$T -.847|

FOE 1.]999 FRA-2.5OO5 FC]-6.0245 BSP 3886 SGB I451.0 R23 ,ill0 RI3 -.9OOI LSA 657.] M5A 214.7 55A 19.1

BOE .3069 BRA .965] BC] .9740 FSP -I923 5GI 1427,6 SG2 259.6 THA 169.69 ELI 43].4 EL2 201.! ALF 145.56

LAUNCH OAT[ DEC 1] 196] FLIGHT TIME I04.00 ARRIVAL DATE MAR 29 1966

HELIC(ENTRJC CONIC

RL 147.24 LAL -.O0

RP 108.16 LAP |.74

RC 92.112 GL 16.25

PLAN[ TC_ENTRIC CONIC

C_ 25.245 VHL 5.024 0LA

LNCH AZMTH LNCH TINE L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME

90.00 ! 51 ]2 2090.84 -16.39 33.80 J53.93 113.4Z Z 26 Z]

90,00 IZ 23 J| 5094,95 24,5I 225.98 1_7.02 75.36 13 48 6

I00.00 ] I0 8 1837.26 -I7.49 14,63 153.42 114,63 3 40 45

100.00 1] 47 I] 4823.76 25,69 205,69 I56.67 74.15 15 7 59

IJO.O0 4 12 7 1643.ZI -20.44 558.37 JSJ.BB I|8.02 4 39 30

IJO.O0 15 J 46 4590,58 Z8,BJ 156,87 J55.55 70.76 16 16 |7

0IFFERENTIAL CORRECTIONS MIO-COURSE EXECUTION ACCURACY

TOE .1884 TRA-|,02Z7 TC]-I.OI77 BAU .5482 SGT 1570.4 SGR 364.8 SG3 591.2

ROE -.2463 RRA .1387 RC3 .1692 FAU .17631 RRT -.754I RRF -.7613 RTF .9087

FOE J.]447 FRA-Z.]975 FC3-6.0462 BSP 4471 5GB I61E.2 RZ5 ,1145 RI] -.91E1

BOE .]101 BRA 1.032! BC3 I.O3J7 FSP -J911 SGJ 1593.6 SG2 244.1 THA 170.09

01STANCE 304.825

LOL 82.B! VL 28,378 GAL -8.97 AZL 87.13 HCA 14Z.80 SNA 133.06 [CO .IBBZO INC Z.BTI5 V] 30.259

LOP 825.65 VP 38.134 GAP 1,55 AZP 92,29 TAL Z27.O1 TAP 9.81 RCA I08.0l APO I55,10 v2 ]5.00]

GP 7.42 7AL J47.99 ZAP 104.18 ET$ 359.47 ZAE J59.61 ETE 172.33 ZAC 35.87 ETC 165.53 CLP-IO4.31

-5.78 RAL 290.03 RAO 6568.0 VEL 12.109 PTH 2.J7 VHP 3.243 0PA -14.9Z RAP 302.65 ECC 1.4155

PO CST TIN INJ 2 LATINJ 2 LONG

1490.8 -1].08 26.68

4495.0 22.26 ZIS.0]

1237.3 -14.O2 7.56

4ZZ].B 23.26 J9T.72

I043.2 -16.5] 351.42

5990.6 25.92 17B.89

ORBIT DETERMINATION ACCURACY

ST 413.2 SR ZBS.D SS 49_.5

CRT ".6562 CR5 ,9442 CST -.9619

LSA 668.4 HSA ZI].O SSA 18.6

(LJ 464.0 ELI 191.5 ALF 150.04

LAUNCH OAT[ OEC 15 1965 FLIGHT TIME 106.00

HELIOCENTRIC CONIC

RL 147.24 LAL -.00

RP lO9,]J LAP 1.57

RC 94.449 GL 16.O4

PLAN_TOCCNTR|C CON|C

C5 Z4.659 VHL 4.966

LNCH JZMTH LNCH TIM_

90.00 1 54 4!

90.00 12 24 49

100,00 3 |3 14

lO0,O0 ]3 48 57

110.OO 4 15 6

110.00 15 3 34

ARRIVAL 0ATE N4R 31 1966

DISTANCE 311.054

LOL 82.8] VL 28.]45 GAL -8.64 AZL 67,19 HCA 146.00 6NA 132.81 ECC .IB?4?

LOP 228.85 VP ]6,099 GAP |.92 AZP 92.35 TAL 226,24 TAP 12.25 RCA I07.9Z

GP 7.90 7AL 147.56 TAP 105.5| ET5 .20 ZA[ 156,5] ETE 171.69 ZAC ]4.61

INC 2.8087 V! ]0.259

APO 157.71 ¥2 34.990

£TC 163.90 CLP'IOB.TO

0LA -],88 RAL 290,65 RA0 6566.0 VEL 12.085 PTH 2,15 VHP ].286 0PA -14.64 RAP 30|.]7 [CC 1.4058

L-I TIN[ INJ LAT |NJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIN |NJ 2 LAT ZNJ 2 LONG

2081.92 -I6.14 33.25 154.15 115.58 2 29 23 1481,9 -12.82 25.15

]092.31 24.47 225.80 157.Z4 75.28 1] 49 41 4492,] Z2.21 Z|7.86

1828.50 -17.24 14.10 153.63 114,80 5 43 4] I126,5 -I].76 7.05

4820.97 25.63 205.49 156.89 74.06 15 9 18 4221,0 23.20 197.54

1634.80 -20,17 357.86 152.09 118,20 4 42 21 1034.8 -16.24 ]50.94

4587.4] 28.74 166.65 155,77 70,65 16 20 ] 3987.4 25.8] 178.63

CZFFERENTIAL CORRECTIONS HID-COURSE EX£CUT]ON ACCURACY C_BIT 0ETERNINA TION ACCURACY

TOE .2103 TRA-|.O850 TC]-|.1761 BAU .]931 $GT 1754.1 SGR 369.7 $G3 578.0 ST 450.I $R 212.6 35 479.]

ROE -.2323 RRA .1420 RC3 .1955 FAU ,lTiZ8 RRT -,7786 RRF -.8043 RTF .9172 CRT °.6616 CR5 .9500 CST -.873J

roe 1.2835 FRA-2.2644 FC3-6.0133 BSP 5035 $56 1773.1RZ3 .1254 RI5 -.9201 LSA 679,6 NSA 211.2 55A 17.B

B0£ .3J]3 BRA 1.0943 Be3 1.1923 FSP -1866 SGI 1758.Z $G2 128,8 THA 170.41 ELI 494.| EL2 IBJ.] ALF 153.70

LAUNCH DATE DEC 15 1965 FLIGHT TIME 108,00 ARRIVAL DATE APR 2 1966

HELIOCENTRIC CONIC DISTANCE 317,255

RL 147.24 LAL -.OO LOL BE,B1 VL Z$,3II GAL -8.70 AZL 87.27 HCA I49.20 $NA J32.55 ECC ,18678 INC Z.7346 V1 30.259

RP 108.3] LAP 1,4O LOP 232.04 VP ]B,06I GAP 2.28 AZP 92.35 TAL 225.4| TAP 14.60 RCA |OT.$O APO 157.3| vz 34.977

RC 96.794 GL 15.80 GP 8.47 ZAL 147.10 ZAP I|2.55 ET$ 1.04 ZAE 155.67 [T6 17|.02 ZAC ]3.59 ETC 164.51 CLP-1|2.82

PLANETOCENTRIC CONIC

C5 24.049 VHL 4.904 OLA -6.03 RAL 291.30 RAO 6568.0 VEL 12.059 PTH Z.|6 VHP 5.547 OPA -14.23 RAP 300.]4 ECC I,]959

LNCH AZMTH LNCH TIME L-I TIME IN| LAT IN| LONG _NJ RT A$C IN| ATM7H IN| TIME PO C$T TIN IN| 2 LAT IN| 2 LONG

90,00 I 58 29 2071.07 -15.85 32.59 154.40 J|3.78 Z 33 l 147J.1 -12.5D 25.52

90.00 J2 66 21 5090.$6 24.44 225.70 J57.52 75.24 13 51 12 4490.9 2E.JB 2]7,76

100.00 ] ]6 56 J817.88 -16.94 J3.46 |53.8B 115.00 3 47 16 1217.9 -13.43 6.43

]00.00 I] 50 3] 48J9.27 25.60 205.35 J57.17 74.01 15 lO 53 4219.3 23,16 197.43

]I0.00 4 18 41 1624.71 -J9.84 ]57.26 J52.]4 JI$.42 4 45 45 1024.7 -15.89 3]0.37

J]O.O0 15 ] gl 45B5.21 28.69 186.50 J56.06 70.57 ]6 21 46 39B5.2 25.7B 17B.5]

OIFFERENTIAL COPRECTION5 MI0-COUR$[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE ,227J TRA-I.J42] TC3-1.5388 BAU .4365 5GT I696.4 SGR 377.0 SG3 561.4 ST 483.B SR Z59,2 SS 463.5

ROE -,2J75 RRA .J449 RC3 .Z247 FAU ,J6556 RRT -.BIB8 RRF -.B457 RTF .gz3E CRT -.T035 ORS ,9549 CST -.8T85

FOE 1.2041 YRA-2.1Z21 FC3-5.9599 BSP 5602 5GB 1933,5 R23 .I]60 R|3 -.9259 LSA 697.] M5A 208,6 59A 17,1

BO[ .]144 BRA 1,1517 BC] J.]575 FSP -JBZ4 5G1 1921,7 SG2 213.6 THA 170.64 EL1 52J.6 EL2 170.9 ALF 156,70

1P29



JPL TM 33-99 EARTH--VENUSTRAJECTORIES(VOL. 2. 1965-66_

LAUNCM CATE DEC IS 1965

HELIOCENTRIC CON|C

RL J47.Z4 LAL -.DO

RP 108.39 LAP 1.23

RC 99.145 GL |5.47

PLAN[TOCENTRIC CONIC

C3 23.4JD VHL 4,858

LNCH A_MTH LNCH TZME

9D.00 2 3 9

90.00 12 27 3B

JO0.DD 3 21 31

lo0.o0 13 Sl 57

110.DD A 22 5B

IID.00 J5 6 59

FLIGHT TIME lJ0,00 ARRIVAL OATE APR 4 1966

DISTANCE 523.45|

LOL 8Z.BI VL ZB,Z74 GAL -B.56 AZL 87.35 HCA 152.59 SNA 132.27 ECC .18614 ]NC 2.6452 vl 3D.Z59

LOP 255.25 VP 58.02I GAP 2.63 ATP 92,54 TAL 224.50 TAP 15.90 RCA J07.65 APO I56,89 VZ 54.964

GP 9._7 ZAL 146.61 TAP 116.50 ITs 2.0d ZAE I51.02 IT[ 170,2§ 7AC 32.B0 ETC 185.4D CLP-IIG,ET

DLA -6,25 RAL 292,05 RAD 6568,0 VEL 12,033 PTH 2,15 VHP 5,4|6 DPA -|5.65 RAP 299,57 ECC |,5855

L-I T|M[ INJ LAT INJ L_G ZNJ RT ASC |NJ ATMTH INJ TZME PO CST TIM INJ 2 LAT _NJ Z LONG

2057.49 -15.47 31.77 154,69 I14,0I 2 57 26 1457.5 -12.10 24.72

5091,26 24.45 225,73 |57,87 75,25 15 52 29 4491.3 22,I9 ZI?,T9

1904.66 -16.56 12.67 15_,!T 115.25 3 51 56 1204.T -I_.02 S.56
4819.52 25.60 _0_,58 157,5_ 74.0J 15 12 16 4219.3 25.16 197.43

1612.27 -19.44 356.5Z 152.63 |IB.69 4 49 5I 1012.5 -|5.46 349.67

4584.49 28.68 186.45 156,41 70.55 16 25 25 5984.5 25.76 17B.49

oIrFER(NT_AL CCRRECTIONS ORBIT DETERMINATION ACCURACY

TOE .239! TRA-I.|950 TC3-I.5044 BAU ,4776 ST 515.7 SR 245.5 $S 446.3

ROE -.2024 RRA ,I468 RC5 .2568 FAU .15B72 CRT -,71_3 CR$ ,9607 CST -.eTG7

FOE t.|224 FRA-|.960J FC5-5,8698 BSP 6136 LSA 695,2 MSA 206,4 SSA I6.2

BOE .3153 BRA |.2020 BC5 |.526I FSP -|75B ELI S46.2 EL2 JGD.6 ALF |Sg. IT

LAUNCH DATE DEC 15 I965

HID-COURSE EXECUTION ACCURACY

5G7 2054.0 SGR 387.1 $G3 542.9

RRT ".8531RRF -,8195 RTF .9269

SG8 2090.2 R25 .I5fl3 R15 -,9295

5GI 2080.2 SG2 |99.4 THA 170,78

FLZGHT T_ME JI2.00 ARRIVAL DATE APR 6 1966

HELIO_ENTR|C C(_IC DISTANCE 329.582

RL |47,24 LAL -.00 LOt. 82.81 VL 28.234 GAL -8,40 AZL 87,47 HCA 155.59 SMA 13J.98 ECC .18555 INC 2.5547 Vl 3D.259

RP I08,43 LAP I,05 LOP 258,42 VP 37,980 GAP 2,96 AZP 9_,5| TAL 225,54 TAP 19,I_ RCA 107.49 APO 156,46 VZ 54.,951

RC lOI.5D2 GL JS.Ol GP lO.O4 ZAL 146.I! TAP 119°75 ITS 3.25 ZAE 148.$7 ETE 169.3I 7AC 52.24 [TC I66.66 CLP-120.26

PLANETCCENTRJC C(_NIC

C3 22.759 VHL 4.769 DLA -6._8 RAL 292.87 RAD 6567.9 VEL 12.005 PTH 2.J4 VHP 5,496 OPA -J2.85 RAP 299.05 ECC |.574_

LNCH ATHTH LNCH T_M£ L-I T|M[ INJ LAT XNJ LONG INJ RT ASC |NJ ATMTH |NJ T_M[ PO CST TIM INJ 2 LAT ZNJ 2 LONG

90.00 2 e 5B _039.94 -14.98 30,72 155.01 114.31 2 42 58 1459,9 -II.58 23.70

90.00 12 28 23 5094.63 24.51 _5,96 158.50 7_.35 13 53 18 4A94.6 22.26 21B.OI

JO0.O0 3 27 iO 1787.64 -16.06 1i,65 154.50 115.56 5 56 58 I187.6 -IZ.49 4.68

IO0.O0 13 52 52 4822.I6 25.65 205.58 |_7.95 74.10 15 I5 I4 4222.2 83.22 |97.6Z

110.00 4 28 I_ 1596,42 -18,92 355,59 152,95 119,02 4 54 5I 996,4 -I4,90 348,77

IIO.OO 15 B 16 4586.15 28.71 186.56 156.86 70.60 16 24 42 3986,2 85.80 I79.60

OIFFERENT|AL CORRECTIONS MI0-COURSE EXeCUTiON ACCURA(Y ORBIT DE T[RNINATION ACCURACY

TOE .2428 TRA-I.2375 TC3-1.6775 8AU ,517e SGT 2210.| 5GR 401.8 SG3 522.7 ST 557.6 $R Z3D.6 SS 425.2

ROE -.1865 RRA .148f RC3 .2946 FAU .15175 RRT -.8826 RRF -.9109 RTF .9296 CRT -.7257 CR$ .9652 CST -.8755

FOE |.0226 FRA-l,7989 FC3-5.7775 BSP 6688 SGB 2246.4 22_ ,t799 RI3 -,9521 LSA 692,6 NSA 205,? SSA _5.3

gOE .3062 BRA 1.2465 BC3 J.70_2 FSP -1701 5G1 2_8.6 $G2 J86._ THA I70.$2 ELI 565.2 EL2 J50.9 ALF J6J.33

LAUNCN 0*TE 0EC 15 1965 fLIGHT TIME 114.00 _RRIV&L 0_T[ APR # I966

HELIOCENTRIC CONIC DISTANCE _55,T09

EL J47.24 LAL -,00 LOL 82.81 VL 28.192 GAL -8.24 ATL 87.61HCA 156.78 SHA 151,67 ECC .155D0 INC 2.5930 Vl 3D.Z_9

RP lD8,46 L_P .87 LOP 241.60 VF 57.957 GAP 5,28 AZP 92;25 TAL 2_2.52 TAP 21.50 RCA 107.51 APO 156.D3 V2 5A.939

RE |O).B_Z GL 14.57 GP 1|,17 7AL 145.60 7kP 122.90 [T$ 4.77 ZA[ 146.28 ETE 168.11 ?AC 31.89 ETC 168.4| CLP-JZ3.G|

PLkNETOEENTR|C CONIC

C3 2_.O_B VHL 4.693 DLA -7.08 RAL 295.79 RAD 6567.9 VEL 11.975 PTH 2,J5 VHP 5.587 DPA -Jl.?5 RAP _98.69 ECC ],36Z5

LNCH A?HTH LNCH TIHE L-_ TIME ZNJ LAT _NJ LONG IMJ RT AS{ _NJ A?MTH IN| TIME PO CST T[M ZNJ Z LAT |NJ 2 LONG

9D.00 E I6 27 2016.40 -14.32 29,31 155.39 114.69 2 50 4 1416.4 -IO.67 22.53

9D.00 i2 28 JI 5102.78 24,65 226._2 1_B,84 75.60 15 55 14 4502.8 22.43 218._5

10D.00 3 3A 2_ 1764.91 -15.59 JO.Z9 154.86 115.95 4 5 50 1164.9 -II,/T 3.57

100.D0 15 52 55 4829.50 25.79 206.08 1_.50 74.55 15 I5 25 4229.5 25,59 19_.iO

110.OO 4 54 55 1575.47 -I8.22 5_4.37 153,51 119.44 5 I |! 975.5 -14.16 347.60

110.00 J5 8 54 4591.?I 28.84 I86.95 157,42 70.80 16 25 26 5991.7 25.95 ITB.96

DIFFERENTIAL CORRECTIONS MID-COUR$_ [_UTION A_CURACY ORBIT D_TERHINA T_ON ACCURACY

T0E .2586 TRA-1.2719 TC5-1.8557 BAU .5556 SGT _9.4 SGR 4_,_ SG_ 500_0 ST 554.8 SR : 215°4 $5 396,9

RDE -.1704 RRA .1495 RC3 .5392 FAU .14404 RRT :.9057 RRF -.9578 RTF .9308 CRT -.7274 ¢R$ .9701 Cg T -.8_69

rOE .9IT_ FRA-I.6242 FC5-5.6611BSP 7189 SGB 2596.9 R23 .2122 RI5 -.9554 LSA 696.5 HSA 201.4 SSA JA,3

B_E .Z932 8RA 1.2806 8C3 1.8864 FSP -1625 $G1 2590.4 SGZ 176.7 THA 170.74 ELI _78.0 EL2 141.9 ALF J$5.J9

LAUNCH DATE DEC J5 1965 FLIGHT TIN_ 116.00 ARRIVAL DATE APR |0 J966

RC ID6.225 GL 13.44

PLANETOCENTR_C CONIC

C3 21.269 VHL 4.6|2

LNCH A_HTH LNCH TIHE

90.00 2 26 5Z

90.00 12 26 16

lO0,O0 _ A4 6

100.00 15 51 25

IJO.OO 4 43 45

JlO.O0 15 9 16

O_FFER£NTIAL CORRECTIONS

TOE .Z!98 TRA-I.2975 1C3-2.O474 BAU .5930

RDE -.1529 RRA .1501RC3 .3960 FAU .13630

rOE .7979 FRA-I.4514 FC3-5.5479 BSP 7724

BOE ,2669 8RA 1.306! BC3 2.0954 FSP -I556

HELZC_ENTRIC CONIC D|STAN_E 341.B14

RL 147.24 LAL -,OO LOL 92,8I VL 29.149 GAL -9.07 AZL 97.90 HCA 161.96 9MA 131.35 ECC .]9451 INC 2.2044 VJ 30.2_9

RP IO9.50 LAP .69 LOP 244,7_ VP 37.895 GAP 3.59 A_P 92.10 TAL 221,45 TAP 2_,4! RCA 10/.II APO 155.58 v2 3A.926

GP J2.70 7AL 145.I2 ZAP 125.70 ITS 6.74 7AE 144.09 ETE I66.52 7AC 5i.74 £TC 170.Bi CLP-126.74

OLA -7.95 RAL 294.8/ RAD 6_67.9 VEL IJ,944 PTH 2.13 VHP 3.690 DPA -10.25 RAP 299.52 ECC 1.35OO

L-I T|ME |NJ LAT INJ LONG |NJ RT A$C INJ AZNTH |NJ T|NE PO CST T|N INJ 2 LATINJ 2 LONG

1983.31 -13.37 27.34 155,81 115.20 2 59 36 1593.3 -g,B7 Z0.4_

_119.94 24.92 227.62 J_9.$4 76.09 J5 5J 37 4516,9 22.T6 219.62

|755,10 -14.43 8.42 15_.28 116.47 4 12 _9 1135,1 -10.76 I._S

4944,59 26.06 207.J0 159.2J 74.9J 15 J2 10 4244,4 25,72 199,09

1546,46 -J7.24 352,69 153.71 119.99 5 g 29 946.5 -J3,12 345.99

4605.80 29.11 187.79 159.16 71.23 16 25 2 4005.9 26,2? 179.75

N|DoCOURSE EX£CUT|ON ACCURACY CRBIT DETERMZNAT|ON ACCUffACY

SGT 2507,6 SGR 4_2,6 $G3 4?6,9 ST 56J,6 $R l_Ng.3 $$ 360.6

R_T -.9230 RRF -.g598 RTF .9316 CRT -.7J63 CR$ .9729 CST "-_flZJ

SG_ 2_49,1 R23 .2492 215 -.9544 LSA 667,4 MSA t98.0 SSA |5.3

SGI 2542.3 5G2 17J,7 THA 170.50 £L1 580.3 £L2 135.9 ALF 164.99

1830



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 2. 1965-661

\

LAUNCH 0ATE 0EC I5 1965 FLIGHT TI_£ IIB.O0 A#RIVAL CAT? ApR |? 1966

HELIOCENTRIC CONIC

RL 147.Z4 LAL -.00

Rp IOB.54 LAP .50

RC 108.588 GL IZ.OZ

PLANETOCENTRIC CONIC

C3 ?0.446 VHL 4.57Z

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

90.00 ? 4! 1 1933.90 -ll,�Z

9D.DD J2 2J J4 5149,_Z 25,40

100.00 3 57 55 1685.80 -I£,98

J00.00 13 47 | 4878,75 26.55

IIO.O0 4 56 3 |303.77 -I5.7?

110.00 15 3 73 46Z7.55 £9.62

OIFFERENTIAL CORRECTIONS

TOE .|795 TRA-I.3073 TC3-Z.2516 BAU .6£_B

R0E -,1334 RRA .1497 RE3 .4707 FAU .I2769

FOE .6365 FRA-I.£6£3 FC3-3.4067 BSP 8£04

BOE .7237 BRA 1.3159 BC3 2.3003 FSP -|466

01STANCE 347,898

LOL 82.81 VL ZB.103 GAL -7.89 AZL 88,06 HCA 165.I5 SNA I3J.01 ECC ,18406

LOP 747,97 VP 37.848 GAP 3.88 AZP 91.87 TAL ££0.32 TAP 25.47 RCA 106.90

GP 14.88 ?AL 144,70 ZAP 1£B.10 ETS 9.45 ZAE 141.90 ETE 164.30 ZAC 31.8I

INC 1.9379 Vl 30.259

APO |55.13 V2 34.9]4

[TC 174,31 CLP-J?9.6T

0LA

INJ LONG iNJ RT A$C INJ A?NTH INJ TIME

ZA.A4 158,33 I15.88 3 |3 I4

229,73 J80,50 77,D_ J3 47 A

5.66 155.78 117.17 4 26 O

209.07 160.19 75.73 I5 8 I4

350.£5 154.19 1£0.73 5 2I 8

189,45 159.19 7£.09 16 Z£ 30

MI0-COURSE EXECUTI(_ ACCURACY

SGT 8648.1 SGR 496.6 SG3 450.5

RRT -.9333 RRF -,9786 RTF .93J3

SGB 8694.3 R83 .£885 R13 -.9347

SGJ £688.5 5GE 175,8 THA 170.03

-9.09 RAL 293.99 RA0 6567.8 VEL 11.909 PTH £.12 VHP 3.81J DPA -8.04 RAP 29_.44 ECC 1.3365

PO CST TIH INJ ? LAT INJ ? LONG

1333.9 -8.34 17.59

#_i�.i 23.3_ 22J.F5

1085.8 "9.23 33_.87

4872.B 24.33 ?00.97

903.8 -11.58 343.65

A027.6 26.58 I81,33

ORBIT DETERMINATION ACCURACY

ST 535.7 SR 179,0 SS 313._

CRT -,6859 CR5 .974I CST -.8253

LSA 633.8 MSA I93.4 SSA I?.4

ELI 569.8 EL2 J27,1 ALF 166.87

LAUNCH OAT? OEC 15 1965 FLIGHT TIME 120.00 ARRIVAL DATE APR I4 1966

HELIOCENTRIC CONIC

RL 147o24 LAL -.OO

RP 105.5_ LAP .3l

RC 110.95I GL 9.67

PLANETO(ENTRIC CONIC

C3 I9.548 VHL 4.481

LNCH AZNTH LNCH TIME

90.00 3 3 56

90.00 18 9 4I

100.00 4 19 38

IO0,O0 13 36 40

II0.00 3 15 8

110.00 14 57 4I

OISTANCE 353.961

LOL 82.81 VL 28.056 GAL -7.70 4?L 8B.47 HCA I68.33 SMA J50.67 ECC .I_367

LOP 851.15 VP 37.803 GAP 4.17 kiP 91.50 TAL 2J9,15 TAP 27.49 RCA J06.67

GP 18.]9 ZAL 144.37 ZAP I_9.88 ETS" 13.38 zkE 139.48 ETE 161,06 ZAC 3Z.17

OLA -II.ZZ RAL £97.4£ RA0 6567.8 VEL 11,87| PTH £,11 VHP 3.966 DPA -4.7I

L-I TIME INJ LAT ZNJ LONG INJ RT A$C INJ A_MTH INJ TIME PO CST TiM

1853.28 -9.48 19.77 137.07 116.81 3 34 49 1253.3

3£08.5£ £6.24 233.85 161.98 78.94 I3 36 29 4608.5

1608.88 -10.55 1.25 156.50 1J8.13 4 46 87 1008.9

4927.98 27.4£ 212,9A 181,70 77.60 14 58 48 4328,0

1435.35 -13.35 348.4£ 154,85 171,76 5 39 | 835.4

4674.43 30.53 I98.78 160.79 73.86 16 13 36 4074.4

IN( 1.5507 Vl 30.739

APO 154.68 V2 34.903

ETC 179.A8 CLP-137.44

OiFFERENTiAL CORRECTIONs

TOE .1004 TRA-I.Z978 TC3-Z.4807 BAU .6653

ROE -.I076 RRA .I488 RC3 .3786 FAU .J1818

FOE .4289 FRA-I.OGEZ FC3-5.2358 BSP 0720

BOE .1471 8RA 1.3063 BE3 £.5478 FSP -|374

HID-COURSE EXECUTION ACCURACY

SGT 2787.1 SGR 365.5 SG3 4£0.6

RRT -.9373 RRF -.988A RTF .9309

SGB £843.9 R83 .3805 RI3 -.935I

5G1 2837.3 SGE I93.6 THA 169.18

RAP 298,33 ECC 1.3716

INJ ? LAT INJ 2 LONG

-5.81 13.02

24.45 225.64

-6.71 354.57

25.A3 204.70

-9.06 339.96

28.04 184.49

ORBIT OETERMINATION ACCURACY

ST 534.7 SR I58.1 SS ?43.6

CRT -.6084 CRS .9656 C$T -,78¢0

LSA 579.9 MSA 178.8 5SA I?,0

ELI 343.1 EL2 118,9 ALF 169.68

LAUNCH DATE _EC 15 1965 FLIGHT TIME 122.00 kRRIVAL DATE ApR 16 1966

HELIOCENTRIC CONIC

RL JA/.ZA LAL -.00

RP 108.61 LAP .IZ

RC 113.313 GL 5,31

PLANETOCENTRIC CONIC

C3 18.3T5 VHL 4.310

LNCH AZNTH LNCH TIME

90.00 3 47 7

eJO.00 I| 41 51

i00.00 5 0 6

100.00 13 |1 38

110.00 5 49 A5

110.00 IA 38 £3

DIFFERENTIAL CCRR[CTION5

TOE -.0603 TRA-I.£501 TC3-2,7367 BAU .7044

-.aOE -.0686 RRA .1438 RE3 .7466 FAU .10570

rOE .1£22 FRA -.82J6 FC3-4.9266 BSP 91fiJ

gO? .0869 8RA 1.2383 BE3 Z.8367 FSP -1Z4_

OISTANCE 380.003

LOL 8Z.81 VL 28,008 GAL -7.5| AZL 89,18 HCA 171.51 SMA 130.33 ?CO .18333 INC .8ZZl VI 30,759

LOP £54.38 VP 37,757 GAP 4,.44 AZP _0.81 TAL 217.9A TAP _9.45 RCk 106.A4 APO I3A.Z? v2 34.892

GP ?3.73 ZAL 144.13 ZAP 130.45 ET5 19.58 zAE 136.21ETE 156.04 7AC 33.24 ETC 187,79 CLP-135.14

0LA -15.29 RAL £99.34 RA0 6587.8 VEL 11,830 PTH Z.JO VHP 4.20A DPA .86 RAP 297.93 ECC 1.3057

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ _ cAT INJ Z LONG

1700.69 -4,69 11.12 158.60 117.96 4 15 27 1100.? -.92 4,47

5337.16 Z7.59 243.02 164.71 83.33 13 i0 A8 4737.2 26,38 234.56

1465.16 -5.83 353.18 157,97 119.37 3 £A 31 865.2 -I.87 346.62

5047.92 £8.87 221.58 J64.3_ 81.90 I4 35 40 4447.9 27.43 213.0A

1309.6A -8.75 339.59 156.18 123.18 6 11 35 709.6 -4.33 333.30

4776.20 38.24 200.£3 163.82 77.97 15 57 59 4176.£ 30.25 191.58

MID-COURSE EXECUTrON ACCURACY ORBIT DETERMINATION ACCURAC_

SGT 8928.2 SGR 678,_ SG3 380.0 ST 3£7.8 SR IOA.I 55 I44.4

RRT -.9345 RRF -.9956 RTF ,9302 CRY -.4631CRS .8745 CST -.8177

SGB 3000.0 R83 .3386 R13 -.9362 LSA 343.6 MSA 120.4 SSA 14.6

SGJ 2990,7 SG? 235.9 THA 167.68 ELI 330.1 EL8 91.9 ALF 17A.6?

LAUNCH DATE DEC 15 1963 FLIGHT TIME I84.O0 ARRIVAL 0ATE APR IB 1966

HELIOCENTRIC CONIC

RL 147.24 LAL -.00

Rp 108.64 LAP -.07

RC 115.673 GL -4.71

PLANETOCENTRIC CONI_

C3 17.993 VHL 4.242

LNCH ATMTH LNCH TIME

90.00 3 35 44

90.00 10 0 49

100.00 8 54 46

100.00 11 4A 28

110.00 7 20 23

110.00 13 33 21

DIFFERENTIAL CORRECTIONS

TOE -.4351 TRA-I,IOA9 763-£.9478 8AU .7490

ROE .O814 RRA .1|63 RE3 !,0053 FAU .08485

FOE -.3850 FRA -.4812 FC3-4.0539 88P 9833

8OE .4593 8RA I.IIJO BE3 3.1139 FSP -I008

01STANCE 388.023

LOL 8£.81 VL 27.939 GAL -7.30 AZL 90.72 HCA 174.68 SMA ]29.98 ECC .18305 INC .7195 Vl 30,239

LOP 257,50 VP 37.710 GAP 4.7I AZP 89.88 TAL 216.68 TAP 31.37 REA 106.19 APO 153,77 VZ 34.881

GP 34.61 ZAL 143.00 ZAP 187,78 ITS 89,41 ZA_ 129.98 ET_ 147.95 ZA( 36.?? ET( 802._1 (LP-138.11

OLA -£4.85 RAL 50£,80 RAO 856?.7 VEL 11.806 PTH £.09 VHP A,TA30PA 11.62 RAP 296,A0 ECC I._961

L-_ TIH_ JNJ L_T INJ LONG |NJ RT ASC _NJ A_MTH _NJ T_ME PO (ST TIM INJ 2 LAT |NJ £ LONG

1273.J0 8.96 347.18 165.06 JI6.97 6 18 57 673.1 J2.51 3A0.23

5749,87 87.19 273.0_ 171,11 98,£4 1| 36 39 51A9.9 28.05 264.46

1088.50 7.07 33£,09 16A,03 IJ�.IZ 7 12 49 A82.3 10.90 3£5.40

5413.69 £9.32 £A8.74 171.41 96.10 15 14 44 4915.7 29.86 239.98

1008.14 £.93 323.45 161.A8 18A.07 7 37 6 408.1 7.38 317.19

3088.82 34,17 £2£.76 171.77 91.11 IA 59 49 A468.8 35.94 213.32

MIO-COURSE EXECUTION _CCuRACV _BIT 0ETERNINATION ACCURACY

SGT 3055.Z 8GR 874.£ SG3 306.8 ST 79J.9 SR 101.2 55 23A.4

RRT -.824£ RRF -.9986 RTF .9306 CRT -.9806 CR$ .9838 CST -,9369

SG8 3177.9 R23 .3374 R13 -,9401 LSA BZ�.£ M5A 66,9 5SA 11,6

5GJ 3161.4 SG2 32_,7 THA 165,03 _LI 798.1 EL2 19.7 ALF |72.85

J831



JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL. 2. 1965-66p
iT

LAUNCH 04TE- DEC 15 1965 fLIGHT TIME 126.00 ARRIV4L CATE 4PR ZD 1966

HELIOCENTRIC CONIC

RL 147.24 LAL -.00

RP I08_6_ LAP -,25

RC 118.029 GL =37.33

PLANETOCENTR|C CONIC

C3 29.026 VHL 5.388

LNCH AZNTH LNCH TIME

40,28 4 32 22

J39.72 13 3f 4B

40.28 4 32 22

139,72 13 35 48

40.28 4 32 Z2

139.72 13 33 48

0IFFERENTIAL C_RECTION$

TOE-2.2?IO TRA -.4050

ROE .6716 RRA -.1164

FOE-I.I404 FRA .0594

BOC 2.3682 BRA .42J4

DISTANCE 372.01I

LOL B2.BJ VL 27.909 GAL -1.09 AZL 96.78 NC4 177.84 SMA 129.6Z ECC .|BIT9 ]NC 6.T758 Vl 30.259

LOP 260.67 VP 37.664 GAP 4.96 AZP 83.23 TAL 215.38 TAP 33.22 RC4 105.93 4PO 153.32 vZ 34.8?0

GP 60.76 7AL 127.47 ZAP 113.93 ETS 47.31 ZAE IJJ.57 ETE 139.09 ZAC 3I,I0 ETC 127.53 CLP-146.I3

DLA -55.3l RAL 3J9.30 RAO 6568.2 VEL J2.Z64 PTH

L-! TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTM

I788.14 31.07 45.43 204.63 138.36

5467.00 31.08 253.85 Z04.65 138.35

I788.14 31.07 45.43 204.63 138.36

5467.00 31.08 253.65 204.65 138.35

I788.14 31.07 45.43 204.63 I38.36

5467.00 31.08 253.85 204.65 I38.35

NIO-COURSE EXECUTION ACCURACY

TC3-1.8166 BAU .7612 SGT 3199.5 SGR 1092,4 $G3 !47,0

RE3 .7401FAU .03695 RRT -.8930 RRF -.9888 RTF .9499

rC]°J.IOEJ BSP I0289 8GB 3360.9 R23 .2705 RJ3 -.9626

BC3 J.9615 FSP -472 SGI 3348.I 5G2 469,8 THA 162.69

2.2| VHP 7.584 DPA 36,95 RAP 288.43 ECC 1.4777

INJ TIME PO CST T|M INJ Z L4T ]NJ Z LONG

5 2 I0 I|88.1 36.88 39.21

15 6 55 4867.0 36.89 247.63

5 2 I0 JI88,J 36.88 39.Z]

15 6 55 4867.0 36.89 Z47.63

5 2 l0 1188.1 36.88 39,?1

15 6 55 4867.0 36,89 Z47.63

CRBIT DETERMIN4TION ACCURACY

ST 2426.5 SR 7J7,6 SS 795.4

CRT -.9829 CR5 .9980 CST -.99_7

LSA 2648.2 NSJ 150.3 SSA .7

ELI 2527.2 EL2 126.7 ALF 163.75

LAUNCH DATE DEC 15 I965 FLIGHT TINE_ 128.00 ARRIVAL DATE APR 22 1966

HELIOCENTRIC CONIC

RL 147.24 LAL -,00

Re I08.7j LAP
RC I20.382 GL 62.04

PLANETOC6NTRIC CONIC

C3 152.902 VHL 12.385

LNCH A_NTH LNCH TIM_

55.37 18 ! _0

I24.63 23 24 40

55.37 16 1 50

J24.6_ 23 _4 40

_5.37 16 1 30

12d.83 23 24 40

DIFFERENTIAL CCRRECTION8

TOE 5.7f59 TRA-2.412I

RDE-2.4882 RRA 1,9609

roe J,T153 rRA -,5900

BDE 6.2882 BRA 3.i086

DISTANCE 378.105

LOL 82.81 VL 27.858 GAL -6.89 AZL 66.74 HCA J8J.12 SMA I29.27 ECC .18288 iNC23.2598 Vl 30.239

LOP 263.84 VP 37.617 GAP 5.25 AZP 113.26 TAL 214.12 TA_ 35.24 RCA 105.63 APO 152.9J v2 34.860

GP -7_.55 ZAL I04.89 ZAP 104.36 ET$ 262.86 ZAE 90.68 ETE 181.07 ?AC 89.82 ETC 80.96 CLP-173.6Z

0LA 43.59 RAL 299._2 RA0 6570.7 V£L 16.560 PTH 2.88 VHP I3.J6I 0PA -79.74 RAP I07.95 EEC 3.5J64

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ Z L4T INJ Z LONG

4693.74 -8.81 216.00 200.17 47.1_4 17 20 4 4093.7 -14.19 210.38

3327,19 -B.79 110.68 200.|6 47.14 24 20 8 2727.2 -14.18 105.O6

4693.74 -B,SJ 2J6.00 200.17 47.14 17 20 4 4093.7 -14.19 210.38

3327,19 -8.79 110.68 200.16 47.14 24 20 8 2727.2 -14,J8 IO5.O6

4693.74 -8,81 216,OO 200,17 47,I4 17 20 4 4093.7 -14.J9 2ID.38

3327.19 -8.79 110,68 200.16 47.14 _4 20 8 2727.2 -I4.J8 105.O6

MI0-COUR$E EXECUTION ACCURACY [_61T OETERNINATJON ACCURACY

TC3 -.1460 BAU .3021 SGT 3J10.3 SGR 1704,| 5G3 76.9 ST 2716,J SR IZIJ.9 ss 91?.9

RC3 .0228 F_U .00969 RRT -.9507 RRF -.9206 RTF .9962 CRT -.9896 CRS .9849 CST ".9996,

rC3 -.0549 BSP 10475 SGB 3546.5 R_3 -.1556 RJ3 -.9877 LSA 3J06.7 USA 166.3 SSA .6

BC3 .1478 FSP -25J SGJ 3515.6 SG2 467,3 THA I5J.95 ELI 2969,9 EL2 159.6 4LF 156.10

L4UNCH 0ATE DEC 15 1965 FLIGHT TIME 130.00 ARRIVAL C4T[ 4PR Z4 |966

HELIOCENTRIC CON/C

RL 147.24 LAL -.00

RP 1OB.74 LAP -.63

RC J22.731 GL 43.92

PLANE TOCENTRIC CONIC

C3 34.703 VML 5.891

LNCH 47MTH LNEH TIME

90.00 2J 54 25

90.00 17 20 58

IO0.O0 23 35 32

lO0.O0 18 22 31

|iO,O0 I 26 49

IlO.O0 I8 5! 40

0_FFERENTIAL C_RECTZON$

TOE 2.1005 TRA-2.O378 TC3-1.5750 8AU .7421

ROE .3739 RRA -.0029 RC3 -.2793 FAU ,06289

FDE 1.9679 FRA -.8716 FC3-I,5690 BSP J0680

BOE 2.1335 BRA 2.0376 BC3 1.5996 FSP -810

DISTANCE 384.029

LOL 82.B| VL 27.807 GAL -6.66 AZL 8J.49 HCA J84.24 5MA 128.9J £CC .18269 INC B.5072 Vl 30.259

LOP 267.0! VP 37,570 GAP _.48 _?P 98,49 TAL 212,73 T4P 36,97 RC4 105,36 4PO 152.46 vz 34.851

GP -58.79 Z4L 121.26 ZAP 129.66 ET8 3|5.07 Z4E J20.78 ETE 210.40 Z4C 63.|2 ETC 127.31 CLP-144.97

OLA 24.00 R_L 298.13 RAO 6568.4 VEL 12.493 PTM 2.26 VHP 5.359 DP4 -59.69 RAP 318.Z7 ECC J.5711

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ ? cAT INJ ? LONG

3217.70 -_5.85 111.98 178.37 78.O1 22 48 2 2617.7 -17.24 I03.59

4127.29 -2.31 167.92 169.57 61.77 18 29 45 3527.3 -6.06 16I.Z6

2891,64 -28,14 88.50 178.88 79.47 Z4 23 44 2291.6 -29.30 79.89

3928.58 -.27 J52,I9 168,43 60.1J 19 28 0 3328.6 -4.14 145,66

2555.81 -33.53 63.97 179.86 82.9I Z 9 24 1955.8 -34.14 54.78

3837.17 4.37 142.38 165.55 56.06 19 55 37 3237.Z -.12 136.17

MI0-COURSE EXECUT|ON ACCURACY ORBIT DETERMINATION ACCURACY

5GT 3510.4 SGR 490.5 5G3 243.3 ST 2144.8 SR 363.8 SS 895.8

RRT .7901RRF ,9458 RTF ,9455 CRT .9536 CRS -.9900 CSr -,9866

5G6 3544.5 RZ3 ,3154 R13 ,9485 LSA 1346.7 NSA J68.1 554 .9

SGJ 3531.9 SG2 298.9 THA 6,34 ELI 217_.8 EL2 108.1 _LF 9.ZJ

LAUNCH DATE DEC J5 1965 FLIGHT rIl_ 132,00 ARRIVAL 0ATE APR 26 1966

HELIOCENTRIC CONIC

RL 147.24 LAL -.00

RP 108.76 LAP -.81

RE 125.075 GL 36.51

PLANETOCENTRIC CONIC

C3 Z_.877 VML 5.087

LNCH ATMTH LNCH TIME

90.00 23 28 39

90.00 16 3 49

I00.00 I 3 3Z

I00.00 17 15 33

110.00 2 33 0

1J0.00 J8 2 34

DIFFERENTIAL CCRRECTIONS

TDE 1.5294 7RA-1.835_ TC3-2,_697 BAU .7887

ROE .J996 RRA .0180 RC3 °.2139 FAU .07980

FOE J.7887 FRA -.8279 FC3-2.6698 BSP 11235

8OE 1.5424 BRA 1.8356 BC3 2._798 FSP -I02J

DISTANCE 389.98I

LOL 82.81 VL 27.755 GAL -6.42 AZL 83.70 HCA 187.4I SMA 128.55 ECC .16267 INC 6.3005 VI 30.239

LOP 270.17 VP 37.524 GAP 5.71 AZP 96.25 TAL 211.33 TAP 38.73 RCA I05.07 APO 152.03 V2 3A.BAZ

GP -23.92 ?AL 125.27 ZAP 139.OO ETS 326.79 ZAE 128.43 ETE 202.13 ?AC 54.02 ETC 136.6J CLP-145.65

0L_ J6.87 RAL 300.27 RA0 6568.0 ¥EL 12.135 PTH 2.J7 VHP 4.743 OPA -44.87 RAP 3|A.17 ECC 1.4239

L-I 7INE INJ LAT INJ LONG INJ RT ASC _NJ AZMTH INJ TIME PO CST TIN INJ 2 LAT |NJ Z LONG

2830.97 -28.27 84.09 172.48 91.68 24 15 50 223J.0 -27.74 ?5.46

4367.04 5.40 18J.3_ 164.63 62.16 17 |6 3G 3767.0 1.64 J74.67

2537.65 -29.76 62.44 J72.41 93.00 J 45 50 1937.6 -29.02 53.71

4135.59 6.71 J63.60 J63.92 60.80 18 14 28 3535.6 Z.77 157.03

2257.75 -33,62 40.80 J72.04 96.55 3 J0 37 J657,7 -32.35 31.80

3988.26 10.04 J50.40 J61,89 57.15 19 9 3 3388.3 5.64 I44.O7

MI0oCOURSE EXECUTION ACCURACY ORBIT DCTERNINA TION ACCURAC Y

SGT 3601.O SGR 313.6 $G3 304.1 ST 184J.8 5R 225.0 SS 834.9

RRT ,7474 RRF .9272 RTF .9349 CRT ,9257 ORS -.985J CST -.9768

SGB 3614.6 RZ3 ,3404 R13 .9361 LSA 1016.7 MS4 180.5 $54 ?.4

SG/ 3608.6 5G2 207,9 THA 3.74 ELI J853.6 ELI 84.6 4LF 6.47

IB]Z



JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL. 2. 1965-66

LAUNCH D&TE DEC I5 1965 FLIOHT TIME |34,DO ARRIVAL DATE APR ZB ]966

HELJOCENTRI{ CONIC

RL I4T,Z4 LAL -.0O

RP 108.79 LAP -.99

RC JZ7.413 GL 33.0|

PLANETOCENTRIC CONIC

C3 Z2,TZ8 VHL 4.767

LNCH &TNTH LNCH TINE

90.00 0 9 IZ

90.00 15 4Z 9

IDD,OD I 37 46

100,00 ]6 56 17

lID,DO 3 2 13

lJO.O0 |7 48 19

01STANCE 395,922

LOL 82.81 VL IT.T03 GAL -6.18 AZL 8A.59 HCA 190.58 SNA

LOP 273.34 VP 37.478 GAP 5.95 AZP 95.52 TAL Z09.90 TAP

GP -16.85 ?AL |26.19 ZAP 143.46 ETS 353,55 ZAE |50,75 ETE

128.19 ECC .182T4 ]NC 5.4112 Vl 30.259

40,48 RCA 104.T? APO J51.62 v2 54.834

196.46 _AC 50.94 [TC 142,4T CLP-]4T,O9

0LA J3.72 RAL 302,lS RAO 6567,9 VEL 12.004 PTH 2.14 VHP 4,651 DPA -37.63 RAP 513.82 ECC 1.3741

L-Z TIME IN] LAT IN] LONG IN] RT A$C IN] AZMTH IN] TIME PO CST TIN IN] 2 LAT IN] Z LONG

2685,77 -27.53 73.54 ITO.SJ 96,91 D 53 58 2085.8 -26.28 6_,09

4448.58 T.97 185.94 164.|5 62,74 16 56 |8 3848.6 4.26 ]T9.25

2400,J5 -28,8A 52.33 170.31 98.24 2 J? 46 J800.I -27.AO 43.82

4Z09,44 9.14 167.73 163.53 61,42 18 6 26 3609.4 5.25 I61.10

2135,89 -32.29 3|.55 169.60 101,87 3 3? 49 I535.9 -30.32 Z2.89

4046.46 12.|7 |53.56 161.72 57.8| 18 55 45 3446.5 7.83 liT,IS

ORBIT 3ETERMINATION ACCURACY

ST ]722,9 SR J63.9 SS 780.7

CRT .8958 CRS -.9771 CST -,9697

LSA 1889.4 MSA 186.8 S$A 3,8

ELI J729.2 EL2 72.6 ALF A.B8

DIFFERENTIAL CORR£CTrON$ MID-COURSE EXECUTION ACCURAC_

TD[ 1.3280 TRA-I,7568 TC3-2_6893 BAU .8180 SGT 3T06,6 SGR _04,5 $G3 31?.5

ROE .1360 RRA .0337 RC5 -.1209 FAU .O8274 RRT .6163 RRF .8309 RTF .9300

FOE 1.5997 FRA -.7|25 FC3-3.1516 85P 11603 SGB 3712.Z RZ_ ,3258 RI5 .9305

80[ 1.3349 9RA 1.7371 8C3 Z.6921 F$P -1064 5GJ 3708.8 SG2 160.8 THA J.95

LAUNCH DATE 0£C 15 1965 FLIGHT TIME 136.00 ARRIVAL 0ATE APR 30 1966

HELIOCENTRIC CONIC DISTANCE 401.850

RL I47.14 LAL °.00 LOL 81,8I VL 27.65J GAL °5.93 AZL 8_.07 HCA |95.74 SMA

RP I08.81 LAP -].iT LOP Z76.5I VP 37.432 GAP 6.17 kTP 94.79 TAL 208.45 TAP

RC 1Z9.747 GL 31.06 GP -12.85 7AL 125.95 ZAP 146,33 ITS 337.78 7AE 131.50 [TE

PLANETOCENTRIC CONIC

C3 20.977 VHL 4.580 OLA 12.16 RAL 303.9I RA0 6567.9 VEL 11.931 PTH 2.|_ VHP

LNCH AFMTH LNCH TIM_ L-i TIN[ INJ LAT

90.00 O 29 44 Z6IZ,B8 -16,82

90.00 |5 35 44 4482.71 9,03

100.00 I 57 IT 2330.51 -28.05

100.00 |6 50 52 4240.3J JO.14

110.00 3 19 33 2073.09 -_1.32

110.00 17 45 5 4070.50 I3.04

DIFFERENTIAL CCRRECTION$

rOE 1.2365 TRA-1.6687 TC3-3.0093 8AU .8440

ROE .Ill2 RRA .0396 RC3 -,0464 FAU .06|60

FOE 1.4583 FRA -.596Z FC3-3.3676 8$P 11960

BOE 1,2415 gRA 1,6692 6C3 5.0097 FSP -1059

127.84 ECC .18290 _NC 4.9287 Vl 30.259

42,19 RCA 10A.45 APO |51.22 v2 34.826

192.80 ZAC 50.08 ETC |46.51 CLP-148.6J

4.675 DPA -33.35 RAP 31A.47 ECC 1.3452

INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ _ LONC

68.32 170.13 99.44 J 13 16 2012.9 -25.24 60.01

JB7,B9 164,64 63.05 J6 50 27 3882,7 5.35 I_I.J5

47._ 169.88 100,77 _ 36 7 1T30.5 -26.28 38.95

169.48 164.05 61.73 |8 J 33 3640.3 6._8 J62.8]

26.9J |69.04 104.46 5 54 6 I473.J -29.0P 18,4?

154.88 I62.34 58.12 |8 52 56 3470.5 8,73 ]48.44

MI0-COUR$E EXECUTION ACCURACY (_IT DETERMINATION ACCURACY

SGT 3814.6 SGR 154.0 SG3 316.6 ST 1676,3 SR 139.9 SS 743,T

RRT .3815 RRF ,6135 RTF .9268 CRT .8762 CR$ -.9720 CST -.9644

5G_ 3817.7 R23 .2806 RI3 .9270 LSA 1829.2 MSA 190.8 SSA 5.2

5GJ 38J5.J $G2 J4_.3 THA ,_8 EL] 1680.8 EL2 67.2 ALF 4.]9

LAUNCH DATE _£C 15 1965 FL|GMT TIME 138.00 ARRIVAL DATE NAY Z |966

HELIOC[NTR|C CONIC

RL 1A?.24 LAL -.O0

Rp 108.8A LAP -|.54

RC I32.074 GL 29.8T

PLANETOCENTR|C CON|C

C3 19,773 VHL 4.A47

LNCH A_NTH LNCH TIME

90.00 O 43 10

90.00 15 36 15

100.00 2 10 15

100.00 J$ _I 51

110.00 3 3| 29

1IO.00 ]? 4T 6

DIFFERENTIAL C(_RRECT[ON$

TOE 1.1927 TRA-I.6109 TC3°5.2870 BAU .6669

RDE .1021 RRA .0A00 RE3 .0|19 FAU .07910

FDE 1.3522 FRA -.4883 FC3-3,4632 BSP 1_534

BOE I.J970 ERA 1.6114 BC3 3.2870 FSP -1040

0|STANCE 407.764

LOL 82.81 VL ZT,_98 GAL -5,67 AZL 85.38 H(A 196.91 5RA 127.48 ECC .183J4 |NC 4.6244 V| 30.2_9

LOP 279.67 VP 37,386 GAP 6.40 AZP 94.A3 TAL 206.97 TAP 45.88 RCA |0A.13 APO 150,83 v2 34.819

GP -10.30 ZAL 125.14 ZAP 148.52 ITS 540.64 ZAE 131.67 [TE 190.52 ZAC 50.24 ETC 149.48 CLP-IS0.09

0LA 11.38 RAL 305.66 RAD 6567.8 VEL 11.881 PTH 2,11 VHP 4.740 OPA -30.47 RAP 315.59 ICE 1.3254

L-[ TIME INJ LAT |NJ LONG INJ RT ASE |NJ AZMTM |NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2572.85 -26.34 65.49 170.30 100.78 1 26 3 1972.9 -24.59 57.26

449A.SZ 9.A0 188.56 165.49 63,I6 16 5I 9 3894.5 5.72 18].81

2292.00 °27.53 44,56 170,23 |02.13 2 48 27 3692.0 °25.58 36.30

4250,59 10.47 170.06 |64.92 61.84 J8 2 41 3850.6 6.63 183.38

2057,78 -30,69 24.35 169.33 105,95 4 5 27 1437.8 -28.E1 16,03

4077.56 J5.29 155.21 163.26 58.21 18 55 3 34T7.6 8,99 |48.81

MI0-COURS[ [X_CUT_ON ACCURACY _]T 0ETERM|NAT/ON ACCURACY

6GT 3923.0 8GR 142.1 SG3 310,7 ST 1665.2 SR 132,5 SS T18.9

RRT .1072 RRF .3185 RTF .9243 CRT -8708 CR$ -.9723 CST -.9606

SGB 5925.6 R23 .ZZ06 R|3 .9243 LSA J808.2 MSA 193.7 SSA 6.5

SGI 3923.0 SG2 141,2 THA ,22 ELI 1669.2 EL2 65.0 ALF 3.97

LAUNCH DATE DEC J5 1965 FLIGHT TIME 140,00 ARRIVAL DATE MAY 4 J966

HELIOCENTRIC CONIC

RL 14T.24 LAL -.00

RP IO8,86 LAP -1.51

RE 134.395 GL 29.09

PLANETOCENTRIC C(_IC

C3 1_.846 VHL 4.]A1

LNCH AZMTH LNCH TIME

90,00 0 52 50

90.00 J5 40 43

100.00 2 19 44

100.00 16 56 30

JJO.OD 3 40 34

]10.00 17 52 10

O/STANCE 413.665

LOL 82.81 VL 27.546 GAL -5.40 ATL 85,59 HCk 200.08 SMA

LOP ZBZ.83 VP 37.34Z GAP 6,6_ AZP 94.|_ TAL _05,A6 TAP

GP -8.55 ZAL 123.9B 7AP 150.37 ETS 3A2.68 ZA£ 131.6l ET£

127,|3 ECC .18348 INC 4.4141 V! 30._59

45.54 RCA I03.80 APO 150.45 V_ 34._11

188.55 ZAC 50,96 ETC 151.76 CLP-151.53

DLA 11.07 RAL 307.44 RAO 6567.8 VEL 11.642 PTH 2.10 VHP 4.823 0PA -28.33 RAp 316.96 ECC |.5102

L-] TIME INJ LAT INJ LONG INJ RT A$C INJ A_NTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2551.04 -26.06 63,95 171.30 101.50 ! 35 21 1951.0 -24,21 55.77

4493.62 9.37 189.51 166.55 63.16 16 55 37 3893.6 5.69 181.76

2270.78 -27.22 43.06 J71,02 102.86 2 57 34 1670.8 -25.J8 _4._5

42A9.10 JO.4Z 169.98 166.00 6|,63 18 7 19 36A9.1 6.58 163.30

20J7,84 -30.3J 22.93 170.09 J06.6_ 4 J4 I_ 14J7.B -27.?4 14.6#

4074.6| 13.19 ]55,|2 164,37 58,18 J9 0 5 347A.8 8.89 |48.66

ORBIT 0ETERNfNA TION ACCURACv

ST 1671.8 SR 133.2 S$ TO0.1

CRT .8?60 ORS -.9764 CST -,9580

LSA 1806,8 MSA 195.2 55A 7,9

ELI ]675.8 EL2 64,1 ALr 4.00

OfFF£R£NTIAL COPR£(TION$

TDE 1.J715 TRA-I.5588 TC3o3.5510 BAU .8948

ROE .1005 RRA .0371 RE3 .0586 FAU ,07638

FDE 1,2655 FRA -.59A8 FC3-3.5087 BSP 12795

BDE ].|758 BRA |.5592 BC3 3.5515 FSP -]027

_ZO-(OURS£ £_£(_T_ON ACCURAC_

$GT A036,Z $_R 150,4 SG3 305.?

RRT °,0938 RRF .O7A8 RTF .9226

SG_ 4039.0 R_3 -,1622 RI_ -.9226

SG| 4036.2 5G2 149,? THA J79.80

IB33



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 2. 1965-66

LAUNCH _AT[ _EC I5 1965 rLIGNT TIME ]42.00 ARRIVAL 0ATE M4Y E 1966

HELIOCENTRIC CONIC

RL J47.24 LAL -.DO

RP J08.87 L4P -1.68

RC |36,709 GL 28,57

PLANETOCENTRIC CONIC

C3 18.086 VNL 4.255

LNCH AZNTH LNCN TINE

90.00 1 D I6

90.00 15 47 47

100.00 2 27 9

JO0.O0 17 3 55

llO.O0 3 47 57

JlO.O0 17 59 J6

DIrFERENT|AL C(_RECT[ON5

TeE 1.1537 TRA-l.3377 TC3-3,8757 BAU .9374

ROE .1014 RRA .O511RC3 ,O944 FAU .07609

rOE 1,1447 rRA -.3640 FC3-3.6420 BSP 14044

BDE J.J382 BRA ].5381 BE3 3.8769 FSP -J123

OISTANCE 419.549

LOL 82.8! VL 27.495 GAL -5.!3 AZL 85.74 HCA 205.24 5NA 226.77 ECC .]8393 [NC 4.2§$9 V! 30.259

LOP 286.00 vP 57.297 GAP 6.84 A?P 93.9l TAL 205.94 TAP 47.t8 RCA 103.46 APO 150,09 VZ 34,806

GP -7,28 7AL J22.58 ?AP ]52,02 ETS 344.Z0 ZAE J3J.45 ETE 187.24 7AC 52.01 ETC 153.65 CLP-|52.9J

0LA I].05 RAL 309.25 RA0 65£7,? VEL Jl.S]0 PTM Z.09 VHP 4.9J5 0PA -26.63 RAP 318,50 ECC 1.29TT

L-| TIN[ IN] LAT IN] LONG IN] RT ASC IN] AZNTH [NJ TINE PO CST TIN |NJ 2 LAT IN] 2 LONG

2540.67 -25.91 63.23 J72.39 ]OI.B3 I 42 36 1940.7 -24.O2 55.07

4484,70 9.09 J68,00 ]87.78 63.07 ]7 Z 32 5884,1 5,41 181.Z6

2260,45 -27,06 42.33 |TZ.I_J 103.2] 3 4 49 ]680.5 -24.97 34.I3

4240.15 J0.14 169.47 J67.23 61.73 18 ]4 J5 5640.1 6.28 162.80

2007.60 -30.|] 22.20 ]7].|7 107.0] 4 Z] 25 |407.6 -27.49 13.99

4065.76 12.87 ]54,62 165.6I 58.05 J9 7 2 3465.8 6,55 148.J8

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION 4CCURACY

SGT 420|,9 SGR J64,I 503 302.J ST |656.4 SR J37.2 S$ 559.2

RRT -._J21RRF -.J038 RTF .9272 CRT .88]2 CRS -.9790 CST -.9566

SGB 4_05.J R23 -.0954 R13 -,9272 LSA 1778.O M$A J88.9 SS4 9.7

SG| 4202.0 SG2 160.3 THA 179,5_ ELI 1660.8 EL2 64,7 ALF 4.18

LAUNCH OATE OEC 15 1965 FLIGHT TIME I44.00 ARRIVAL DATE NAY B 1966

HELZC_CENTRIC CONIC

RL I47.24 LAL -.OO

RP |08.89 LAP -|.84

RC 159.015 GL 28.Z]

PLANETOCENTRIC CONIC

C3 17.433 VHL 4.I75

LNCH 47NTH LNCH TIME

90.00 1 6 I3

90.00 15 56 56

J00.00 Z 33 13

100.00 17 12 37

110.OO 3 54 I6

IIO.OO 18 B 4

OIFrERENTIAL C_RECTION$

TOE J.2014 TRA-J.4|94 TE3-3.9880 BAU .9300

ROE .1070 RRA .0269 RE3 .132] FAU .06868

FOE 1.JTSl FRA -.J875 FC5-3.4]08 6SP 15064

fiDE 1.206l ERA 1.4196 BC3 5.9902 FSP -914

01STANCE 425.431

LOL 82.8] VL 27.44] GAL -4.84 AZL 85,86 HCA 206.41 SMA 126.43 ECC .]8445 IN( 4.1392 VI 30.259

LOP 289.J6 VP 57.254 GAP 7.0_ A?P 93.7] TAL 202.38 TAP 48.79 RCA I03.lJ APO I49.75 V2 34.801

GP -6.32 ZAL |20.97 ZAP |55,5| ETS 343.57 74[ 13J.27 ETE J86.23 ZAC 53.31 [TC 155.Z0 CLP-134.22

OLA I].24 RAL 3II.J5 RAO 6567.7 VEL ]l.782 PTH 2.0B VHP 5o0J2 0PA -25.20 RAP 520.17 ECC 1.2869

L-I TIME IN] LAT IN] LONG [NJ RT ASC IN] AZMTH IN] TIME PO CST TIM IN] 2 LAT IN] 2 LONG

2538.55 -25.88 63.08 ]73.73 ]01.90 I 48 32 1938.5 -25.98 34.92

4469.72 8.63 ]87,J4 J69.|5 62.95 17 II _6 5869.7 4.93 190.42

ZE57.96 -27.02 4E.I6 J73.45 103.29 3 IO 51 1658.0 -24.92 33.99

4225.53 9.66 168.64 168.60 61.57 18 23 3 3625.5 5,79 161.99

2004.33 -30.04 21.96 J72,5J 107.15 4 27 4J 1404.3 -27.4J 13.77

4031.93 12.37 153.86 167.00 57.88 |9 I5 35 5451.9 8.04 |47,44

MID-COURSE EXECUTION ACCURACY ORB/T DETERMINATION 4CCURACY

SGT 4213.3 SGR 127.5 SG3 283.7 ST 1755.8 SR 147.3 SS 700,I

RRT -.2532 RRF -.J418 RTF .9154 CRT .9087 CR5 -.9893 CST -,9560

SGB 4217.5 R23 -.0934 R]3 -.9154 LSA 1g85.4 MSA 199.5 554 10.2

5GI 4213.6 SG_ 18J.4 THA I79,35 ELl I760.9 ELI 61.5 ALF 4.37

L4UNCH OATE 0EC J5 1965 FL]GNT TIME 146,00 ARRIVAL 04TE NAY 1O 1966

HELIOCENTRIC CONIC

RL J47.24 L4L -.OO

RP !08.90 LAP -1.99

RE 141.3]Z GL 27.95

PLANETOCENTRIC CONIC

C3 J6,869 VHL 4.JOT

LNCH 4?NTH LNCH TIME

90.00 I I] ]3

90.00 ]6 7 36

IOO.O0 2 38 25

!00.00 17 23 5

IJ0.OO 3 59 55

I10.OO 18 18 5

CIFFERENTIAL C_RRECTIONS

TOE 1,2192 TRA-J.3539 TC3-4.2219 BAU .9528

R0E .I122 RRA .D197 RC3 .1603 FAU ,06578

rOE J.I272 FRA -.1|]8 FC3-3.3760 BSP I3478

6DE I.ZZ43 BRA 1.3540 BE3 4.2250 FSP -698

DISTANCE 431.294

LOL 82,81 VL 27.388 GAL -4,55 AZL 85.96 HCA 209.57 SMA 126.08 £CC .]8510 INC 4.0435 VI 50.259

LOP 292.32 VP 37.211 GAP 7.Z7 4?P 93.52 TAL 200.BJ TAP 50,38 RCA 102.74 APO J49.42 V2 54.797

GP -5.57 ?AL IJ9.2J ?AP 154.90 ETS 346.50 ?AE 131,07 ET[ ]85.43 ?AC 54.77 ETC ]fl8.52 CLP-]55.48

OLA 1].58 RAL 3]5.11 RA0 6567.7 VEL 1].758 PTH 2.08 VMP 5.]14 OPA -23,95 RAP 321.93 ECC 1.2776

L-I TIME IN] LA T IN] LONG IN] RT ASC IN] AZNTH IN] TIME PO CST TIN IN] 2 LAT |NJ Z LONG

2542.36 -25.94 63,35 1T5.26 10].78 1 53 35 ]942,4 -24.05 55.]B

4450.73 8.04 186,06 170.66 62.76 |T 2] 47 3850,7 4.33 179.35

226].12 -27.07 42.38 |74,98 105.19 3 ]6 6 ]66].1 -24.99 34.20

4207.20 9.07 167.61 170.11 6].39 18 33 J3 3607.2 5.18 160.98

2006.09 -30.08 2Z.09 174,06 ]07.06 4 33 21 1406.1 -IT.45 J3.88

4055.00 11.75 152.94 168.51 57.67 19 25 20 3435.0 7.40 146.54

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 43J7.J SGR 206.4 5G3 275,8 5T 1799.4 SR 156.8 S5 696.J

RRT -.2742 RRF -.I874 RTF .9|43 CRT .9248 CRS -.9934 CST -.9562

SG8 43_.0 RZ3 -.0664 R15 -.9145 LSA |925.5 MSA 198,1 SSA 1].4

SG| 4317,4 8G2 198,5 TMA ]79.25 ELI 1805,5 EL2 59.4 ALF 4.61

_AUNCH DATE OEC 15 1965 FLIGHT TJM£ J48.00 ARRIVAL 0ATE NAY 12 1966

HELIOCENTRIC CONIC

RL 147.24 LAL -.DO

RP J08.92 LAP "2.14

RC 143,598 GL 27.76

PLANETCX_ENTRIC CONIC

C3 16.378 VML 4.047

LNCH AZMTH LNCH TIME

90.00 I 15 3]

90.00 16 19 39

IO0.O0 2 45 0

JO0.O0 17 34 51

J10.O0 4 5 7

110.OO J8 29 J3

DIFFERENTIAL CORRECTIONS

TOE J.244I TRA-J.Z821 TC5-4.4509 8AU .9753

ROE .118] RRA .0|]8 RE3 .]847 FAU .06297

FOE 1.0860 FRA -.0407 FC3-3.5287 BSP 1388J

BOE 1.2497 8RA 1.2822 BC3 4.4547 FSP -880

DISTANCE 437,144

LOL 82.8J VL 27.336 GAL -4.24 AZL 86.04 HCA 212.73 SMA ]25.74 ECC .J8587 INC 5.9649 Vl 30.259

LOP 295.48 VP 37.169 GAP 7,48 AZP 93.34 TAL 199.21 TAP 51.95 RCA J02.37 APO 149.]] V2 34.793

GP -4.97 7AL 1J7.30 ZAP 156.20 ETS 347,04 7AE ]30.88 ETE 184.79 ZAC 56,36 ETC 157,67 CLP-156.70

OLA J2.04 RAL 315.]6 RkO 6567,7 VEL I].737 PTH 2.07 VHP 5.219 DPA -22.8] RAP 323.76 ECC 1.2695

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTM INJ TIME PO CST TIN INJ 2 LATINJ 2 LONG

2551.06 -26.06 63.95 176.99 |01,50 I 38 2 195].1 -24.2] 55,77

4428.44 7.34 J84,79 172.32 6Z.58 J7 _3 27 3828,4 3.61 178,10

2268.9J -27.]9 42.93 |76.7! ]02.92 3 20 49 ]668.9 -25.14 34.73

4185.8J 8.37 ]66,40 ]71,77 6J.20 ]B 44 37 3585.8 4.46 J39.79

201J.96 -30.19 22,51 175.B] ]06.84 4 38 39 1412.0 -27.59 14.28

4015.55 1|.04 ]51.88 J70.16 57,44 19 36 9 34]5.5 6.67 143.31

NI0-COURSE EXECUT/ON ACCURACY ORB/T DETERMINATION ACCURACY

SGT 4418.7 5GR 224.9 503 268,1 ST 1850.6 SR 167.3 95 694.4

RRT -.2776 RRF -.Z104 RTF .9135 CRT .9403 ORS -.9960 CST -.9570

S_B_24._ R23 -,0456 R/3 -.9134 LSA 1973.9 NSA 193.9 SSA 12.6

5GJ 44J9.1SG? Z]6,1 THA ]?9.]9 £L1 1857,2 £L2 56.? 4Lr 4.86

1834



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (,VOL 2, 1965-66

LAUNCH DATE DEC 15 J965 FLIGHT TIME 150.00 ARRIVAL CAT[ NAY ]4 1966

HELIOCENTRIC CON|C DISTANCE 442.982

RL 147.24 LAL -.O0 LOL 82.81 VL Z?.284 GAL -3.93 AZL 86,10 MCA 215,89 SNA 125.40 ECC .I8675

RP 108,93 LAP -2.28 LOP 298.64 VP 37.128 GAP 7.69 A?P 93.16 TAL 197.60 TAP 33.50 RCA 101.98

RC J49.874 GL 27.61 GP -4.48 ZJL J13.25 ZAP I57,44 ET$ 347.65 ?JE J30.71 ETE I84.26 ?A( 38.06

PLANETOCENTRIC CONIC

C3 15.946 VNL 3,993 OLA IZ.60 RAL 317.30 RAD 6567.5 VEL |I,7J9 PTM 2.06 VHP 3.328 OPA -2|.74

LNCH AZMTH LNCH TIME L'] TIME ]NJ LAT ]NJ LONG INJ RT ASC INJ A?NTH INJ TIME PO (ST TIN

90.00 ! 19 20 Z363.90 -26.23 64.86 178.90 IO|.0B 2 2 4 1963,9

90.00 16 32 56 44.03.48 6.36 183.38 I74.|3 62,39 I7 46 19 3805.5

J00.00 Z 47 I0 ?280.63 -?7.37 43.75 J78.63 ]02,32 3 Z5 IO 1680.6

lO0.OO I7 47 47 4J61.p7 7.38 J65.07 J73.58 61.00 18 57 9 35G2.0

IIO.OO 4 IO 2 20ZI.31 -30_38 23.|7 |77.74 106.49 4 43 44 1421.3

]10,00 18 41 24 3984.06 10.25 150.7J 171.96 57,21 19 47 58 3394.1

DIFFERENTIAL CC_RECTION5 MIO-COURSE EXECUTION ACCURACY

SGT 4§J1,4 SGR Z4Z.7 SG5 260.1

RRT -.2690 RRF -.Z|60 RTr .9IZl

5GB 4517.9 RZ3 -.03IJ RI3 -,9120

SG| 4511.9 SGE 233.7 THA 179.I7

TOE 1.2793 TRA-1.1995 TC3-4.6638 BAU .993Z

R0E ,|Z43 RRA .0035 RC3 .2060 FAU .06000

FOE !.0549 FRA .0317 FC3-3.2575 BSP I4192

BOE 1.E853 BRA 1.1995 BC3 4.6683 FSP -834

TNC 3.8987 Vl 30.259

APO 148.82 V2 34.790

ETC J58.69 CLP-IS?.86

RAP 325.65 ECC J,2624

]NJ 2 LAT ]NJ Z LON_

-24.43 56.65

2.81 J76.70

-25.37 35.52

3.66 158.48

-27.82 14.91

5.86 144.38

ORBIT DETERMINATION ACCURACY

ST 1913.5 SR 178.4 SS 69?.7

CRT .9548 CR5 -.9969 CST -.9584

LSA 2035.3 MSA 193.4 SS4 13.7

ELI IgZI.D EL2 52.8 ALF 5,09

LAUNCH DATE DEC 15 1965 FLIGHT TIME 152.00 ARRIVAL CATE NAY J6 1966

HELIOCENTRIC CONIC

RL 147.24 LAL -.00

RP 108.93 LAP -2.42

RC J48.138 GL 27.48

PLANET_ENTR_C CONIC

C3 15,376 VHL 3.947

LNCH AZMTM LNCH TIME

9O,00 1 Z2 47

90.00 16 47 21

JO0.O0 Z 51 I

JO0.OO J8 I 47

IJO.O0 4 J4 aT

liD.DO 18 54 31

DISTANCE 448.807

LOt. 8Z,BI VL 27.232 GAL -3.61 AZL 86.16 HCA 2J9.06 SMA J25.07 ECC .I8776

LOP 301,80 VP 37.087 GAP 7,9I AZP 92.99 TAL 195.97 TAP 5_,03 RCA I01,58

GP -4.08 ZAL IJ3,07 7AP J58,6I 6T$ 348.13 ZAE I30.56 ETE 183.83 ?AE 59.84

DLA 13.24 RAL 319.54 RAC 6367.6 VEL 11.703 PTH 2.06 VHP 5.439 DPA -20.72

L-] TIME INJ LAT INJ LONG INJ RT ASC ]NJ AZMTH INJ TIME PO CST TIN

2380.39 -z6.44 66.0_ I80,99 I00.53 2 5 4T 1960.4

4376.34 3,70 181.85 I76,10 62,22 18 0 17 3776.3

2295.80 -27.59 44.83 180.74 101.99 3 29 I7 1695.8

4136.I6 6.73 163.63 I75.54 60.8J J9 10 44 3536._

2033.69 -30.6J 24.06 179.87 |06.01 4 48 4| 1433.7

3971.03 9.40 149.47 I73.9! 56,98 20 0 42 3371.0

D]FFERENTIAL CC_gRECT|ON5

TOE 1.32OO TRA-I.1096 TC3-4.B678 BAU 1.0J47

ROE .1308 RRA -,OO3I RC3 ,224I F&U .057|5

FOE 1.0273 FRA .0998 F(3-3,J765 BSP J4499

BDE J.3264 BRA 1.1096 6C3 4.8730 F$P -830

MIO-COURSE EXECUTION ACCURACY

SGT 4601.5 SGR 259,6 SO3 252.4

RRT -._539 RRF -.2129 RTF .�lIO

5GB 460B.B RZ3 -.0J97 RJ3 -,9IJ0

SGI 4602.0 SG2 25J.0 THA 179.18

INC 3.8418 vl 30.259

APO |48.55 v2 34.787

ETC 159.59 CLP-158.99

RAP 327.38 ECC i.2563

_NJ _ LAT INJ _ LONG

-24.72 57.?T

1,94 175.19

-25.65 36.56

2.79 15?.06

-E_.ll i5.75

4.99 143.16

ORBIT OETERNJNATION ACCURACY

ST 1982.9 aR 189.9 SS 702,2

CRT .9674 CRS -.9961 CST -.9602

LSA 2103,3 _SA J89.9 SS4 J4.7

ELI 1991.4 {LE 47.9 4LF 5.30

LAUNCH 0ATE 0EC 15 1965 FLIGHT TIME 154.00 ARRIVAL CAT[ NAY 18 I966

HELIOCENTRIC CONIC

RL I47.24 LAL -.00

Re J08.94 LAP -2-55

RC 150.390 GL 27.35

PLANETOC[NTRIC CONIC

C3 J5.263 VNL 3.907

LNCH AZMTH LNCH TIME

90.00 I 25 57

90.00 17 E 52

lO0.O0 2 5a 40

JO0.O0 18 16 30

liD.D0 4 19 27

JIO.O0 19 8 32

OIFFERENTZAL CORRECTIONS

TOE 1.3685 TRA-I.0099 TC3-5.0536 8AU 1.0324

ROE .1373 RRA -.0139 RC3 .Z392 FAU .03426

FOE 1,0063 FRA .J666 FC3-3.0775 BSP J4739

BOE 1.3T_3 8RA ].DIDO BC3 5.0592 raP -8OI

DISTANCE 454,620

LOL 82.81 VL 27.18I GAL -3.27 AZL 86.21HCA 222.22 SMA 124,74 ECC .|689| INC 3.7923 Vl 30.259

LOP 304.97 VP 37,048 G4P 6.12 AZP 92.61 TAL 194.32 TAP 56.54 RCA 101.17 APO |48.30 V2 34.786

GP -3.74 ZAL 110.77 ZAP 159.74 [TS 348.36 ZAE 130.45 ET[ I83.46 ?AC 61.69 ETC 160.40 CLP-160,O?

OLA 13,94 RAL 321.88 RA0 6567.6 VEL 11.690 PTM 2,06 VMP 5._54 DPA -19.74 RAP 329.56 ECC 1.2512

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ 4ZMTH INJ TIME PO CaT TIM INJ _ L4T INJ 2 LONG

2600.19 -26.68 67,42 183.27 99.87 2 9 I? 2000.2 -25.04 59,13

4347.40 4.78 I80.22 178.24 62.06 18 15 I9 3747.4 1.00 173.fl?

2314.08 -27,84 46.13 I83.03 101.35 3 33 I4 17J4.1 -25.99 37,82

4108.74 5.82 162.10 I77.67 60.63 19 25 18 3508,? 1.86 155.55

2048.80 -30.89 25.15 162.|9 105.42 4 53 36 1448.8 -28.47 16.79

3946,79 8.50 J4B.IB I76.03 56.76 20 14 19 3346.8 4.07 |4J,89

M|O-(OURaE EXECUTION ACCURACY ORBIT OETERN[N4 TION ACCURACv

aGT 4684.9 SGR 273.6 SG3 244.7 aT 2051.9 aR 20J.6 SS 709,9

RRT -.2336 RRF -.2017 RTF .9097 CRT .9779 CRS -.9937 CST -.9624

SGB 4693.0 R23 o.0jJ8 RJ3 -.9097 LSA 2J82.0 MS_ JB6.D S$A 15.7

5GI 4685.A fiGZ 267.9 TH4 179.2l ELI 2071,3 EL2 42.0 4LF 5.46

LAUNCH DATE DEC J5 J965 FLIGHT TIME J56,00 ARRIVAL 04TE MAY 20 I966

HELIOCENTRIC CONIC

RL 147.24 LAL -.00

Rp IO8.94 LAP -2.67

RC 132.629 GL 27.2!

PLANETCK_ENTRJC CONIC

C3 13.009 VHL 3.874

LNCN ATMTM LNCM TIME

90.00 J E8 56

90.00 IT J9 _4

lO0.O0 _ 38 11

I00.00 J8 32 _0

110.O0 4 E4 6

liD.D0 19 23 25

DIFFERENTIAL CORR6CT]ON$

TOE 1.4186 TRA -.9048 TC3-5.23E5 BAU 1.05IE

ROE .144I RRA -.0228 RE3 .2512 FAU .05164

FOE .9837 FRA .2270 FC3-E.9788 BaP 15053

80£ _.4259 8RA .9050 8(3 5._385 FaP -781

DIaT_NCE 460.420

LOt. 82.8I VL 27.130 GAL -2.93 AZL 86.25 HCA 223.38 SMA IZ4.4J ECC .J902J

LOP 308,13 VP 37.009 GAP B.34 AZP 92.63 TAL 192.66 TAP 58.04 RCA 100.75

GP -3.45 ZAL 108.36 ZAP 160.82 ET8 348.89 ZAE 130.31ETE 183.16 ZAC 63.61

DLA 14.70 RAL 384.33 RA0 6567.6 V(L JJ.679 PTH 2.0_ VHP 5,671 OPA -18,77

Lol TIME INJ LAT ]NJ LONG INJ RT ASC INJ AZMTM INJ TIME PO CaT TIM

2623.07 -26.93 69,04 J85.74 99.09 2 12 39 2023,1

431?.01 3.81 178.$1 180.56 61.92 JB 31 21 3717.0

2335.24 -28.]J 47,64 183.5| J00,60 3 37 6 J735.2

4080,07 4.86 J60.5_ J79.98 60,47 J9 40 50 3480,1

Z066.4J -3J.20 26.43 184.71 IO4.?Z 4 58 32 |466.4

39_|.66 7.56 146.84 178.32 56,56 20 28 46 3321.7

MI0oCOURSE EXECUTION ACCURACY

SGT 47T0.0 SGR 290.7 aG3 25?,6

RRT -.2119 RRF -.1894 RTF .9094

SGB 4778.9 R23 -.0041RI3 -.9093

5GI 4?70.4 $G2 284.1 TMA I79.Z6

INC 3.7484 Vl 30.259

APO |48.08 V2 34.785

ETC 161.13 CLP-161.1Z

RAP 331.37 ECC 1.247_

IN] _ LIT IN] 2 LONC

-25.40 60.71

• 02 J71.88

-26.36 39.28

• 89 153.98

-28,87 18.00

3,|1 140.58

OR_IT _ETERMINATIC_N ACCURACY

aT 2J42.1 SR 2_3.4 SS TJ_._

CRT .98_8 CRS -,9900 CST -.964?

LSA 2261.2 MS_ t8J.2 SS_ |6.7

ELI _152.4 EL? 35.6 ALF 5,61

1835



JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL. 2. 1965-66p

LAUNCH DATE CEC 15 1965 FLEGHT TIME JSB.D0 4RR|VAL DATE MAY 12 J966

NELZOEENTRIC CONIC

RL 14T.Z4 LAL -.0D

RP 108,94 LAP -2.78

RC 154.$55 GL 27.04

PLANETOCENTRIC CONIC

C3 |4.B|6 VHL 3.649

LNCH ATNTH LNCH TIME L-[ T|NC ]NJ LAT

90,00 I 3! 46 2648,83 °27.20

90.00 17 36 S? 426_.46 2,79

100,00 3 I 37 E359.08 -28,40

J00.00 18 49 47 4050.44 3.86

JJO.OO 4 EB 4T 2086.33 -3|,54

l]0.O0 19 39 6 3895.95 6.59

DIFFERENTIAL CORRECTIONS

TOE 1.4740 TRA -.7905 TC3-5.3924 BAU 1,0694

ROE .1510 RRA --0317 RE3 ,2602 FAU .04912

FOE .9643 FRA .2836 FC3-2.8699 BSP J5342

BOE 1.4818 BRA .7911 9C3 5.3986 FSP -761

DISTANCE 466.706

LOL 82.B| VL 27,079 GAL -2.57 4?L 86.29 HCA 228.54 SMA

LOP 3||.29 VP 36,972 GAP 8.56 A?P 92.46 TAL ]90.98 TAP

GP -3.20 ?AL 105.63 TAP J61.86 ETS 349.]6 ?AE 130.22 [TE

lEA.09 ECC ,19|66 INC 3.7091 Vl 30.259

59.52 RCA JO0,3| 4PO J47.88 VZ 38.784

|82.90 ?AC 65.58 ETC J6J.79 CLP-262.J3

DLA

|NJ LONG IN] RT ASC IN] ATMTH IN] TIME

70.88 JBB.A0 98.20 2 15 55

]76.75 ]83,06 61.8] ]8 48 22

49.36 JBB.19 99.74 3 AO 56

|58.68 J82.47 60,33 ]9 57 J7

2?.88 JB?.43 103,92 5 3 34

!45.47 Jl0.78 56,58 20 44 2

MID-COURSE _XECUTION ACCURACY

SGT 485i.6 SGR 305.0 SG3 230.B

RRT -.J663 RRF -.1737 RTF .9091

fiGS 4861.2 R23 .0019 R/3 -.9091

SG! 4852,0 SGZ 299.5 THA ]79.32

|5.50 RAL 326.88 RAD 6567.6 VEL 11.67J PTH 2.05 VHP 5.793 DPA -|7.8| RAP 333.60 ECC l,Z438

PO CST TIM IN] 2 LAT IN] 2 LONG

2048.S -25.78 62.50

3685.5 -].DO 170.IZ

1759.1 -Z6.76 40.9A

3450.4 -.|2 152.35

J486.3 -29.30 19.39

3296.0 2.13 139.Z3

OReIT DETERMINATION 4CCURACV

ST 2228.0 SR 223.3 SS ?EZ,Z

CRT .9916 CRS -.985| CST -.9671

LSA 2346.3 MSA J76.Z 5SA 17.6

ELI 2239.2 EL2 29.0 ALr 5.73

LAUNCH DATE DEC J3 1965 FLIGHT TINE 160.00 ARR|VAL OATE MAY 24 1_156

HEL/C_ENTRIC CONIC DISTANCE 47].979

RL 147.24 LAL -.00 LOt. 82.8! VL 27,028 GAL -2,2J AZL 86,33 HCA 23i.70 SMA

RP 108,94 LAP -2,88 LOP 314.45 VP 36.935 GAP 8.78 AZP 92.28 TAL J89.29 TAP

RC 157.067 GL 26.84 GP -2.99 ?AL 103.19 TAP J62.86 ETS 349,37 ZAE 130.15 ETE

PLAN[ TC_ENTRIC CONIC

C3 14,687 VHL 3.832 DLA

LNCH AZNTH LNCH T|N_ L-| TIME IN] LAT IN] LC_G IN] RT A$C |NJ ATMTH IN] TIME

90.00 J 34 32 2677.31 -27.46 72.93 J91.25 97,21 2 J9 9

90.00 J7 35 26 42_Z.98 J.75 !74,9A )_.75 6J.73 19 6J9
]DO.DO 3 5 2 2385.A3 -28.69 5].26 J9].o6 98.78 3 44 48
lO0.O0 |9 ? 37 4020.|B 2.a, 157,22 J85.15 60.23 20 14 37

11o.oo , 33 35 2]o8.Ao -31.89 _9,5] ]9o.34 ]03.02 5 8 43
110.00 _9 35 3, 3869.97 5.6] ]44.]0 ]s3.43 56.22 2_ 0 ,

0|FFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE 1.5334 TRA -,6677 TC3-5.529J BAU 1.0869 SGT 4929,2 SGR 318,4 SG3 224.J

ROE ,1581RRA -.0404 RC3 .2660 FAU .04665 RRT -.|635 RRF -.J559 RTF .9091

FOE .9460 FRA .3415 FC3-2,7500 8SP 15653 SGB 4939.5 R23 .0068 RJ3 -.909!

BO[ l.flAl3 8RA ,6689 8E3 5.53F5 FSP -74J SGI 4929.5 $G2 3J4.I THA ]79.39

I23.78 ECC .J9327 INC 3.6734 Vl 30.259

60.99 RCA 99.85 APO 147.10 v2 34.785

I82.68 ?AC 67.59 ETC 162.40 CLP-163.12

J6.33 RAL 329,55 RAO 6567.6 vEk JI.665 PTH 2.05 VNP 5,9J8 OPA -]6,86 RAP 335.66 ECC 1.7417

PO CST TIM IN] 2 LAT IN] Z LONG

2077.3 -26.|7 64.49

3653_0 -2.04 168,3J

1785.4 -27.J8 42.78

3420.2 -J.J5 150.69

1508.4 -29.T7 20.9A

3270.0 ].]3 137.88

ORBIT DETERMINATION ACCURAC_

ST 2317.1 SR 23?.2 55 728.4

CRT .9932 CRS -,9792 CST -.9695

LSA 2434.4 NSA ]70.9 SSA 18.5

ELI 2329.1 EL2 23.I ALF 9.82

LkUNCH 04TE OEC 15 1965 FkIGHT TIME J6E,O0 ARRIVAL DATE MAY 26 1966

HELIOCENTRIC CONIC

RL 147.24 LAL -.DO

RP 108.94 LAP -2.98

RE 159.265 GL Z6.60

PLJNETOCENTRIC CONIC

C3 14.625 VHL 3.824

LNCH ATMTM LNCH TIME L-] TIME |NJ LAT

90.00 1 37 14 2708.3? -27.70

90,00 18 14 50 4220.J2 .69

100.00 3 8 28 24J4.14 -28.97

100,00 19 26 17 3989.58 1.80

110;00 4 38 30 2]32.45 -32.24

110.O0 20 J2 44 3844.04 4.63

CI_FERENTZAL CORRECTIONS

TOE 1.6009 TRA -.5323 TC3-5.6297 BAU |.1020

ROE .J656 RRA -,0488 RC3 .2686 FAU ,04412

FD£ .9328 FRA .3983 FC3-2.6J15 BSP 15833

8DE 1.6094 8RA .5345 OC3 5.636J FSP -717

OlSTANCE 477.738

LOL 82,81 VL 26.978 GAL -1,83 k?L 86.36 NCA 234.86 SMA

LOP 3|7.62 VP 36.900 GAP 9.01 AlP 92.10 TAL 187,58 TAP

GP -2.80 ?AL |00,4S lAP 163.84 E?S 349.53 ?AE |30.10 EtE

123.47 ECC .19506 INC 3.6401 vl 30.259

62.45 RCA 99.38 APO 141.55 VZ 3A.T86

182.49 ZAC 69.65 ETC J62.95 CLP-164.08

OLA

IN] LONG IN] RT A$C IN] AZMTM INJ TIME

75.17 194.50 96.1I 2 22 22

173.10 188.64 61.69 19 25 10

53.35 194.|3 97.72 3 46 42

155.54 188.02 60,16 20 32 46

31.29 195.46 102.02 3 ]4 3

1A2.74 186.26 56.09 2] 16 48

MID-COURSE EXECUTION ACCURACY

SGT 4999.0 SGR 33I.J 563 217.a

RRT -.1363 RRF -,I336 RTF .9087

SGB 5010,0 R23 .0093 RI3 -.9087

SGJ 4999.2 SGZ 328.0 THA ]79.48

17.19 RAL 332.32 RkO 6567.6 VEL 11.662 PTH 2.05 VHP 6,047 DPA -15.90 RAP 357.74 (C( 1,2407

PO CST TIN IN] Z LAT IN] Z LONG

2108.4 -26,37 66.68

3620,1 -3.|O 166,47

18]4.l -27,60 44.8|

3389.6 -2.|8 149.01

1532.5 -30.25 22.69

3244.0 ,14 |36.52

ORBIT 0ETERNINATION ACCURACY

ST 2415,0 SR 149.3 SS 737.4

CRT .9969 CRS -,9725 CST -.9720

LSA 2531.8 NSA 166,Z SSA 19.3

ELI 2427.7 EL2 19.6 ALF 5,87

LAUNCH DATE O£C 15 1965 FLIGHT TIME 164.00 ARRIVAL DATE HAY 28 1966

HELIC_ENTR[C CONIC

RL 147.24 LAL -.OO LOt. 82,81 VL

RP 108.93 LAP -3.06 LOP 320.78 VP

RE ]6|.449 GL 26.30 GP -2.64 ?AL

PLANE TOCENTRIC CONIC

C3 JA.635 VHL 3.826

LNCH A?NTH LNCH TIME L-I TIME INJ LAT

90.00 l 39 56 2741,83 -27,92

90.00 18 35 3 4186.99 -.38

100.00 3 11 38 2445.02 -29.23

100.00 19 45 42 3959.03 .77

110.OO 4 43 37 2158.30 -32.59

I10.00 20 30 33 3818.51 3.66

O_Fr£RENTIAL CORRECTIONS

TOE 1.6676 TRA -.3914 TC3-5,7I|5 8AU 1.|]88

ROE .1735 RRA -.0568 RE3 ,2679 FAU .04188

FOE ,9165 FRA ,4491 FC3-2,4771 8SP 16097

OOE 1.6766 8RA .3953 8C3 5.7J78 FSP -698

DISTANCE 483.487

26,929 GAL -1.44 AZL 86,39 HCA 238.02 SNA

36.866 GAP 9.25 AZP 9J.91 TAL 185.87 T&P

97.63 TAP J6A.78 £TS 349.6_ ZAE 130.06 ETE

J23.J6 ECC .]970A INC 3.6]04 vJ 30.259

63.89 RCk 98.89 APO J47.43 V2 3=.788

]82.33 ZAC 7|.73 ETC J63.46 CLP-J65.DJ

DLA

IN] LONG IN] RT ASC IN] A?NTN IN] TIME

?7.59 197.54 9A.92 2 25 37

171.26 19|.72 6].69 19 44 50

55.61 197.59 96.56 3 52 43

J53,86 19J.08 60.]2 20 51 4]

33.23 196,79 ]00.92 5 J9 35

IAIo40 189.28 35.99 21 34 ]1

NI0-COUR$_ EXECUTION ACCURACY

SGT 507],0 SGR 342.9 SG3 2JI.2

RRT -.1102 RRF -.I|34 RTF .9094

SGO 5082,6 R23 ,OJ2B RI3 -.9094

SGI 507J.] SG2 340.8 THA J79.57

]8,06 RAL 335,19 RAO 6567.6 VEL 11,663 PTH 2.05 VHP 6.]8] DPA -J4,94 RAP 339.83 ECC 1.2409

PO CST TIM IN] 2 LAT IN] 2 LONG

2]4].8 -26.95 69.06

3387.0 -4.]6 164.62

1845.0 -28.01 47.O1

3359.0 -3,2J 147.34

]558.3 -30.74 ZA.50

3218.5 -,83 135.J9

ORBIT DETERMINATiON ACCURACY

5T 2507.8 SR 26J.4 $S 742.4

CRT ,996T CR$ -.9633 CST -,9743

L5A 2623.4 M54 J61.7 5SA 20.0

ELI 252|.3 EL2 _J.l ALF 5.93

I636



JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL. 2, 1965-66

LAUNCH 0ATE 0EC |5 J965 FLIGNT TIME 166,00 ARRIVAL 0ATE NAY 30 J966

HELIOCENTRIC CO_NIC 0ISTANCE 489.210

RL J4T.24 LAL -,D0 LOL 82.81 VL 26.BTg GAL -1.O3 ATL 86.42 HCA 241.19 SNA 122,86 [CO .19922 IN¢ 3.5622 VJ 30.259

RP |08,92 LAP -3.14 LOP }23.95 VP 36.g32 GAP 9.49 AZP 9|.73 TAL J84.|4 TAP 65.33 RCA g8.36 k@0 147.33 v2 34,791

RC J63.619 GL 25,95 ¢P -Z.A9 IAL 94.22 ZAP I65,?0 ETS 349,$1ZAE 150.04 ETE 162.19 ?AC T3.66 ETC I23.92 CLP-165.9!

PLANETOCENTRIC CONIC

C3 1&.725 VHL 3.637 DLA 16.93 RAL 338.LG RAO 6567.6 VEL 11.6£7 PTN 2.O5 VMP 6.321 OPA -13.96 RAP 341.94 ECC I.ZA23

LNCH A?NTH LNCH TIME L'| TIME IN| LAT IN| LONG INJ RT AS[ IN| AtMTH INJ TIN[ PO CST TIH IN| 2 LAT IN| 2 LONG

90,00 I AZ 39 277?.52 -28.10 60,19 200.97 93.63 2 28 5? 2121.5 °27.30 Tj.8J

90.00 lB 56 2 ilSi.0e "1.45 169.42 195.00 01,22 20 5 16 3554.0 -5,22 16_,16

JO0.O0 3 15 35 2472.87 -29.46 58.02 200.85 95.30 3 56 52 J8T?.9 -26.4J 49.3T

lO0.O0 20 5 46 3928,88 ",26 152.21 194.3A 60.11 21 1| IT 3326.9 -4.23 145.6?

JJD.OD 4 48 5? 2165.76 -32.93 35,30 200.3| _9.74 5 25 22 |585.8 -31.24 26.49

JlO.O0 20 A6 56 3793.75 2.7| |40.1! 192.49 55.91 21 52 g 3193.8 -|.?B 133.90

OIrF[RENTIAL C(_R(CT_ON$ MI0-COUR$_ _X_CUTfON A(CURA[V ORBIT _[TERNINATJON ACCURACY

T0E |.7368 TRA -,2386 TC3-5.2529 BAU 1.|332 $GT 5|36.4 8GR 353,_ SG_ 205.0 ST 2603.4 SR 273.6 $S T46.J

ROE .I620 RRA -.0643 RE3 .264! FAU .03958 RRT -,0829 RRF -.0902 RTF .9099 CRT .9950 CR$ -.9521CST -.9764

F0E .9029 FRA .5002 FC3-2.3273 BSP 16327 5GB 5148.5 R23 .0145 213 -.9099 LSA 2217.9 MSA 157.0 SSA 20.5

80E l.T49! BRA .2474 8C3 5.7590 FSP -679 SGI 5136.4 SG2 352,7 THA 129.62 ELl 261?.6 ELE 22.1 ALF 5.97

LAUNCH OAT[ OEC 15 1965 FLIGHT TIME |68.00 ARRIVAL 0ATE JUN | ]966

HELIOCENTRIC CONIC DISTANCE 494.922

RL J47,Z4 LAL -,00 LOL 82.8| VL 26.831 GAL -.6| ATL 86.4A HCA 244.35 SMA 122,56 ECC .2016I INC 3.5556 VJ 30,259
RP JOB.�| LAP "3.20 LOP 327,JZ VP 36,800 _P 9.74 ATP 9J.54 TAL 182.41 TAP 66.76 RCA 97.85 APO |42.22 v2 34.794

RC 165,775 GL 25.54 GP -2.36 ZAL 9|,75 ZAP 166.60 ET$ 349.66 7AE |30,03 ETE 182.08 ?AC 76.03 ETC 164.35 CLP-|66,60
PLA_TO((NTRI( (ON[_

C3 I4.899 VHL 3.860 0LA |9.79 RAL 34|.23 RA0 6567.6 VEL J1,674 PTH 2.05 VHP 6,465 OPA -13.01 RAP 344.06 ECE 1.2452

LNCH AZMTH LNCH TIME L-| TIME IN| LAT |NJ LONG IN| RT A$C IN| AZMTH |NJ TIN[ PO [ST TIM _NJ 2 LAT IN| 2 LONG

90.00 I 43 27 2815.22 -28.23 82.94 204,58 g2.Z£ 2 32 22 22J3.2 -27.62 7A.32

90.00 |9 17 4J 412J.35 -2.49 I67.60 |98.48 6J.78 20 26 22 352|.5 -6.25 |60.94
JOD,OO 3 J9 20 25J2.47 °29.65 60.58 204.49 93,97 4 | |3 |912.5 -28.79 _|.88

JO0.O0 20 26 29 3899.53 -J.25 150,60 |97.19 60.J3 21 3| 28 3299.5 -5.22 1A4.05

JJO.OO 4 5A 32 22J4.62 -33.24 37.50 204,03 98,48 5 3| 27 I6|4.6 -31.?I 26.60

110.OO Z| T 46 3770.|4 |.6| 138.87 195.88 55.86 22 |0 36 3170.| -2.66 132.62

DIFFERENTIAL CC_'R[CTION$ MI0-CO_,/R$E EXECUTION ACCURACY ORBIT 0[TERMINATION ACCURACY

TOE |.8150 TRA -.0775 TC3-3.7593 8AU J,J463 $GT _0.J $GR _6A.J $03 |99.2 ST 2697.7 $R 285.9 $$ 252.A

ROE .19|2 RRA -.O7|3 RC3 .2571FAU .03749 RRT -.0550 RRF -.0666 RTF .91J6 CRT .992! CRS -.9502 CST -.9766

FOE .8898 FRA .5467 r(3-2.1786 86P |6537 508 52J_.8 223 ,0|62 R|3 -.9116 LSA 2810.9 HSA 152.9 SSA 20,9

BOE 1.8250 BRA .I033 8C3 5.7650 FSP "662 5GJ 5200.1 SG2 363,6 THA J29.78 ELI 2?|2,6 EL2 35.7 ALF 6.00

LAUNCH DATE DEC t3 1965 FLIGHT TIME 120.00 ARRIVAL 0ATE JUN 3 t966

HEL]OCENTR|C CONIC

RL JAT.2A LAL -.00

RP 106.90 LAP -3.26

RE 16T.91_ eL 25.05

PLANETOCENTRIE CONIC

C3 15,162 VML 3.894

LNCH AZMTH LN[H TIME

90.00 1 A8 21

90.00 19 39 51

100.00 3 23 18

100.00 20 47 36
I10.00 5 0 26

110.00 El 26 57

C|$TANCE 500.6|5

LOL 62.8J VL 26.283 6AL -.J? ATk 66.47 HCA 242.5J SNA J22.2T ECC .20423 IN[ 3,5304 ¥! 30.259

LOP 350,26 VP 36.766 GAP 9.99 kTP 91.35 TAL 180.61 TAP 66.16 RCA 97.30 APO IA?.2A V2 3A./98

GP -2,25 7AL 66.72 TAP 167.41 [T$ 349.59 7A_ 130.0_ ETE 161.96 _AC 16.22 ETC 164.14 CLP-167.67

0LA 20,62 RAL 344.31 RAO 656?.6 VEL 11.686 PTH 2.06 VHP 6.611 0PA -12.03

L-I TIME IN| LAT JNJ LON_ IN| RT A$C IN| AINTH IN| TIME PO (ST TIN

2854.66 -26.3J 85.82 206_36 90.81 Z 35 56 ZZSA.T
40_.O5 -3.50 16_,84 202.15 61.68 ZO AS | 3_90,;

2546,56 "29.?_ 63.25 208.]1 92.5? 4 5 46 I_48.6

3671.41 -2.20 149.05 20|.43 60.18 21 52 7 3271.4

2244.63 -53.52 3_.80 201.93 gT.14 5 37 51 |644,6

3246.10 .97 13?.?2 Jgg,44 55.83 22 29 25 3146,1
DIffERENTIaL COe#ECTION3

TOE 1,6879 TRA .091! TC3-5.?339 8AU 1.1637

R0£ .ZOI1 RRA -.0725 RE3 .2472 _AU .0_554

FOE .872? FRA ,5699 FC3-2,0289 8SP J6877

BOE 1.8986 eRA ,Jig6 8C3 5.7392 FSP -656

M]D-COt_q_ EXECUTION _CCU#4CY

SGT 5261.2 $GR 313,5 853 |93.3

RRT ".OZSZ RRr -.0446 RTF .g_38

SGB 5274.5 R23 .0168 RI3 -.9138

SGI 5261.2 SG2 373.3 THA I29.88

RAP 346,18 [CO 1.7496

]NJ _ LATJNJ 2 LONG

-2T.89 ??.16

-7.7A 1_9,1_

-29.12 5J.51

-6.16 142.49

-32.17 30.62

-3,52 131.52

ORBJ_ DEXE_7_ATION ACCU_C_

ST 2281.| SR 296.2 S$ 751.3

c_r ,g662 CR$ -.9425 CST -.9804
LSA 2892,3 MSA 149.6 5SA 21.2

ELI 2?96.? EL2 45.5 kLr 6.05

LAUNCH DATE DEC 13 I965 FLIGHT TIl, q[ |72.00 ARRIVAL OAT[ JUN 3 1966

H[LIOCENTRIE CONIC

RL 147.24 LAL ".00

RP 108.89 LAP -3.3J

RE 170.040 G_ 24.51

PLANETO_ENTRI[ CON_[

C3 J5.537 VHL 3._42

LNCH A?NTH LN(H T/HE
90.OO I 51 25

90.00 ZO 2 25

IO0.O0 3 27 30

IO0.O0 21 9 2
||O.O0 3 6 4j

lID.DO 21 A6 ZO

01STANCE 306.286

LOL 82.81 VL 26.735 GAL ,28 AZL 86.49 HCA 250._8 SNA 121.96 [CO .202J0

LOP 333.45 VP 36.738 _AP i0.76 ATP gl.|6 TAL 178.92 TAP 69,59 RCA 96.72
GP -2.15 ZAL 85.66 7AP 168.33 ETS 349.46 ZAE 130.05 ETE 181.89 ZAC 80.A2

OLA 21.43 R_L 347.58 RAD 656?.6 VEL ll.?Ol PTH 2.06 VHP 6.775 OPA -11.O4

L-I TIM( IN| LAT IN| LON_ IN| RT AS( INJ AZNTH IN| TIM_ PO CST TIN

2895.63 -28.31 88.82 212.29 89.31 2 39 41 2293.6
4059.93 -4.47 164.16 205,99 62.01 21 10 5 3459,9

2585.86 -29.87 66.0t 2J2,28 91.12 4 IO 36 1985.9

3844,96 -3.J0 147.£0 20_.23 60.2_ 22 13 ? 3245.0
2275,55 -33.75 42.J8 2J_.0J 95.73 5 44 3_ J675.6

3728.03 .20 136.68 20_.17 55.82 22 46 28 3128,0

INC 3.5063 VI 30.259

APO 14?.2A V2 34.603

ETC 165.10 CLP-|68.52

OIFr[R£NTIAL (ORR[(TION$
TO[ J.9628 TRA .2798 TC3-5,6443 BAU |,1734

RD[ .2|2| RRA ",0628 RC3 .235| FAU ,03307

FOE .8632 FRA .6434 FC3o|.8430 BSP 16946
802 1.9792 6RA .Zgl8 8C3 5.6492 FSP -621

M_O-(OUR$£ (X£CUTfON AC(URACV

$GT _07.7 SGR 382.3 SG3 |8?,3

RRT .0003 RRF -.0|54 RTF .9|19

$G_ 532|.4 R23 -.0157 R|3 .g|J9

$GJ 5307.7 $GZ 382.3 THA .00

RAP 3A6.32 (CC 1.2357

IN| 2 LAT IN| 2 LONG

-28.|J 60.16

-6.Je J5?.44

-26.40 52.23

-7.04 J41.02

-_2.39 33.|_

-4.29 130.A6
ORBIT O(TERNINATION A_(URACV

ST 2866.5 $R 310.6 S$ ?55.g

CRT .9834 CR$ -.93A0 CST -.98J8

LSA 2976,9 HSA IA9.6 $SA 2|.3

ELI 2862,6 EL2 56.J ALr 6.09

1637



JPL TM 33-99 EARTH--VENUS TRAJECTORIES tVOL 2. 1965-66p

LAUNCH 0JTE 0£C |5_965 FLIGHT T|NE ]?4.00 ARRIVAL 0ATE JUN 7 196G

HELIOCENTRIC CONIC DISTANCE 5|J.939

RL 147.24 LAL -.DO LOL BZ.BJ VL 26.688 GAL .75 ATL $6.5Z NCA 255.#4 SHA

RP 108.87 LAP -5.35 LOP 33£.6_ VP 3£.?09 GAP |D.54 ATP 90,97 TAL 111.16 TAP

RC 172.148 GL 23.89 GP -2.O6 ZAL 82.56 ZAP 169.17 [TS 349.24 ZA[ I30.07 ETE

PLANETO{ENTRI{ COt¢;C

C3 IS.DID VHL 4.003 0LA 22.19 RAL )90.83 RAD 6567,6 VEL I].?ZZ PTN Z,D? VNP

LNCH ATMTN LNCN TINE L-I TINE IN] LAT IN] LONG IN] RT ASC IN] AZNTN

90.00 I 54 42 Z937,75 -28.24 91,89 216.37 87.77

9O.OO 20 25 12 4031.72 -5.37 |62.57 EIO.O0 62.]6

100.00 3 32 0 2624.0Z -29.89 6#.86 ZIG.AI B9.62

lOO.OO 21 30 35 )870.68 -3.92 146.26 Z09.ZO 60.34

110.OO 5 15 |8 2507.09 -33.94 44.62 Z11.25 94.5Z

1|O.OO ZZ 5 47 5710,57 -.48 J35.76 ZO?,OS 55.82

31rFERENT|AL CCIRRECTIONS NIO-COUR$E EXECUTION ACCURACY

TOE 2.0459 TRA .47J8 TC5-5.538| BAU J.I870 SGT 5363,I 5GR 590.1 SG3 182.0

ROE .2240 RRA -.0873 RE3 .2203 FAU .03126 RRT ,0ZSl RRF ,0|00 RTF .9146

rOE .85OO rRk .6#75 FC3-1.##95 BSP 17154 #GB 5377.Z RE3 -*0159 RI5 .9146

BOE 2.05BI BRA .479# #C3 5.5424 FSP -606 SGI 5363.1 SGZ 589,9 THk .J2

12|.70 [CC .2|024 INC 5.483| v| 30.739

71.00 8C_ 96.11 4PO J47.Z9 V2 34.iD8

|#J.#2 ZAC 82.65 [TC |65.42 CLP-|69.36

6.9410P4 -J0.04 RAP 350.46 ECC J.ZE36

IN] TIME PO CST TIN IN] Z LAT [NJ 2 LONG

2 43 40 2557.8 -2#.25 83,Z3

21 32 24 3451.? -g.O5 155.85

4 15 44 2024.0 -E9.62 60.06

2Z 34 I£ 3220.7 -7.84 J39.67

5 5| 45 |707.1 -32.97 35.3Z

23 7 37 5110.4 -4.96 129.54

ORBIT _ETERNINATION 4CCURACY

ST 2939.# SR _25.2 85 754.7

CRT .97#Z CR$ -.9263 CST -.8835

LSA 304#,? NSA 148.4 5SA ZJ.3

ELI 2956.82L2 66.8 AL¥ 6.14

LAUNCH OATE DEC IS 1965 FLIGHT TIN( 176.00 ARRIVAL' 0ATE SUN 8 1866

HELIOCENTRIC CONIC

RL 147.24 LAL -.OO

RP 108.85 LAP -3.37

RC 174.219 GL Z3.22

PLANETOCENTRI( CONIC

C3 1#.#29 VHL 4.07#

LNCH AZNTH LNCH TIME

• 0.00 I 58 IS

90.00 ZO 48 1

IOO.OO 3 36 52

100.00 21 52 6

J10.00 5 20 ZO

110.O0 ZZ 25 7

DISTANCE 517,567

LOt. 82,81 VL 26,641 GAL J.g5 AZL 86,54 HCA 257.0J SNA ]21.4Z [CC .21367

LOP 339.79 VP 36.68J GAP 10,83 AZP 90.78 TAL J75.4I TAP 72.41 RCk 95.4#

GP -1.97 ZAL 79.47 ZAP 169.9927i 348.94 7AE ]30,11 ETE 181.77 ZAC 84.89

DLA 22.90 RAL 354.15 RAO 6567.7 VEL 1].74# PTH 2.07 VNP 7.136 DPA -9.O5

L-Z TIN([ IN] LAT |NJ LONG |NJ RT ASC IN] AZNTH IN] TIME POCST TIN

29#0.#3 -2#.08 95.02 220.56 #6.2] 2 4? 56 23#0.6

4005.86 -6.I9 |GI.lJ ZI4.|5 62.3J ZI 54 47 3405.9

_62.6# -Zg,#4 71.73 220,66 BB.|l 4 ZJ 15 2062.7

3799.05 -4.65 145.07 213.3I 60.44 22 55 Z3 3199.]

233#.98 -34.0# 47.10 220.6Z 92.85 5 59 J9 1739,0

3695.32 -I.O4 134.98 Eli,D7 55.85 23 26 43 3095,5

DIFFERENTIAL CORRECTION8

TOE 2.1227 TRA .$763 TC3-5.3_58 BAU I.Jg82

ROE .2370 RRA -.O90# RC3 ,_? FAU ,02937

FOE .8351 FRA .73Jl ¥C3-I.5288 BSP 17348

BO[ 2.1359 1BRA ,GBZa BE3 5.3897 FSP -591

INC 3.4607 Vl 50.259

APO 147.37 VZ 34.8]4

ETC 165.72 CLP-170.JB

MID-COURSE EXECUTION ACCURACY

SGT 5408.$ SGR 397.0 SG3 IT&,5

RRT .0560 RRF ,0358 RTF .9163

SGB 5423.2 RE3 -.015_ RJ3 .9163

SGI 5408.7 SGZ 396.4 THA .24

RAP 352,&0 ECC 1.2737

IN] 2 LAT IN] 2 LONG

-ZS.3J 8_.36

-9.85 154.34

-29.73 62.95

-S.55 138.45

-33.51 37.95

-5.52 128.76

ORBIT DETERMINATION ACCURACY

ST 3001.4 SR 335.5 S$ 750.4

CRT .9725 CRS -,9193 CST -.9848

LSA 310#.3 NSA |48.6 SSA 2J.0

EL] 30J9.! ELI 77.6 AL¥ 6.21

LAUNCH 0ATE DEC 15 1965 FLIGHT TINE 1?8.00 ARR|VAL OAT[ SUN tl 1966

H[_IOCENTRIE CONIC

RL 147.24 LAL -.DO

RP SOS.S5 LAP -5.59

RC 1?6.3J2 GL 22.49

PLANETOCENTRIE CONIC

C3 It. St? VHL 4.169

LNCH ATNTH LNCH TIN[

90.00 Z 2 9

90.00 21 10 40

100.00 5 42 9

]DO.DO Z2 13 21

110.00 5 27 4S

I]0.00 22 44 II

0I$TANCE 523.165

LOL S2.BI VL 25.595 GAL 1,76 AlL #6,56 NCA 260,17 SNA 121.15 [CC .21742

LOP 542.97 vP 56.653 GAP 11.14 ATP 90.59 TAL 175.65 TAP 75.92 RCA 94.SJ

GP -l.90 7AL 76.37 7&P 170.#0 ETS 545.52 7AE 13O.15 ETE IBJ.?2 7AC ST.]5

OLA 23:_4 RAL 357.45 RA0 6567.7 V[L |i.?#O PTN 2.08 VNP ?.500 OPA -8.O2

k-J TIME IN] LAT IN] LONG IN] RT ASC IN] 47NTN IN] TINE PO CST TIN

3023.B# -27.85 98.16 224.#6 84.65 Z 52 33 2423.9

39#2.90 -$.9I 159.81 218.43 62.47 2_ J? 2 3382.9

2701.46 -29.72 74.61 225.05 86,60 4 27 IO 2101.5

37#0,56 -5,Z7 I44,04 217.53 60.53 23 16 ZJ 31#0.6

2570,93 -34.16 49.59 225,J2 91.38 6 7 19 1770.9

36#3.#5 -1.49 134,37 215.19 55.#5 23 45 35 30#3.9

0IFFERENTZAL CORRECTIONS NID-COURSE EXECUTION ACCURACY

TOE Z.2025 TRA .#9_ TC3-5.I925 BAU I.Z071 SGT 3450.# SGR 403,2 SG3 17| .4

ROE .25|1 RRA -.0931 RE3 .|859 FAU .02747 RRT ,084J RRF .0639 RTF .91#|

rOE .8229 FRA .7731 FC3-1.36#5 BSP 17465 SGB 5465.7 R23 -.0144 RJ3 .918]

802 2.2163 ERA .9009 BE3 5.J960 FSP -573 SG! 5490.9 SGZ 401.8 THA ,36

INC 3.43SS V] 30,259

APO |47.43 V2 3_.821

[TC 155.98 CLP-171,OD

RAP 354.75 ECC 1.2860

IN] 7 LAT IN] 2 LONG

-2S.3D SS.53

-]0.55 155.02

-29.S? 63.80

-9.|5 J37.4J

-33.59 40.40

-5.S_ 128.14

ORDIT 0ETERNINATION ACCURACY

ST 3056.7 SR 547.? $S 746.8

CRT .9666 CRS -._lZ2 CST -.SS60

kS_ 3162.1 NSA 150.3 83_ 20.6

ELI 3075,1 EL2 8S.5 ALF 6.2_

LAUNCH 0ATE 0EC 15 1965 FLIGHT TIN( I#0.0{3 ARR|VAL DATE SUN 13 1966

HELIOCENTRIC CONIC DISTANCE 5_8.74I

RL 147.24 LAL -.OO LOt. #Z.Sl VL 26.549 GAL Z.Z9 AZL 86.58 HCA

RP 108.81 L_P °3.39 LOP 346.14 VP 36.627 GAP 11,46 ATP 90.40 TAL

RC 17#.363 GL 21,70 GP -|.83 ZAL 73.31 ZAP 171.60 ETS 347.97 _AE

PLANETOCENTRIC CONIC

CS IS.Z_3 VHL 4,276 DLA 24.|_ RA_ ._I RAO _5_7.7 VEL ||.#IS PTH

LNCH ATNTH LNCH TII, q_ L-I TINE IN] LAT

90.00 Z 6 28 _067.01 -27.53

90.00 21 32 53 3963.40 -7.52

100.00 3 47 55 2739.94 -Z9,53

100.00 ZZ 34 7 3769.71 -5.76

!10.00 5 35 43 2402.$7 -34.18

110.00 23 2 49 3_7_.74 -I.80

DIFFERENTIAL CONRECTIONS

TOE 2.2775 TRA 1.1255 TC$-4,9729 BAU 1.2162

ROE .2553 RRA -.0942 RC3 ,167I FAU ,02570

FOE .S0#3 FRA .Bl#6 FC3-I.2169 BSP J7630

BDE 2.2930 #RA J.I293 BE3 4.9757 FSP -557

263.34 SNA 1_0.85 ECC .22150 INC 3.4173 VI 30.259

|?J.89 TAP 75.23 RCA 94.11APO 147.66 V2 34.828

130.19 ETE 181.68 _AC 89.43 ETC 166.22 CLP-J?I.BD

2.09 VHP 7,495 DPA -?°00 RAP 354.90 ECC |.3009

[NJ LONG IN] RT ASC ZNJ AZNTN IN] TZNE PO CST TIN IN] 2 LAT IN] 2 LO_IG

10|.28 229.25 83.|J Z 57 35 2467.0 -28,20 _2.68

]58.71 22_.82 62.62 ZZ 3# 56 3363.A -11.14 15!.89

77.45 229.4# 85.]2 4 33 35 2139.9 -29.$9 6#.6?

J43,22 Z_I.B6 60.62 23 36 53 3]65.7 -9.63 J36.57

52.07 Z29.72 89.91 6 15 46 IB02.7 -33.SZ 42.85

133.95 ZJ9.40 5_,#6 74 4 4 3075,7 -6.27 lIT.T|

N|0-COURSE EXECUTION ACCURACY OR_T 0ETERHINATION ACCURACY

SGT 3488.9 SGR 40#.3 $G3 J66.2 ST 3094.4 SR 359.3 SS ?39.5

RRT .1!28 RRf' ,09]2 RTF .9202 CRT .9606 CRS -.9053 CST -.9#7]

SG_ 5504,J R23 -.0133 R|3 .9202 LS_ 519#.] NSA |SZ.? S$A ZO.O

SGI 54#9,J SGZ 405.9 THA .4# ELI 31J5.7 EL2 93.3 ALF 6.3?

IB3#



JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL 2, 1965-66

LAUNCH DATE DEC 15 1965 rLIGNT TIME ]82,00 ARR|VAL OAT[ JUN |5 I962

HEL|OC[NTR|C CONIC DISTANCE 534.28|

RL |47.24 LAL -.00 LOL 8Z.91 VL 26.504 GAL 2.85 AZL 96.60 HCA

RP J09.79 LAP -3.39 LOP 349.32 VP 36,602 GAP |].90 ATP gO.Zl TAL

RC 190.400 GL 20.99 GP -1.77 ZAL 70,29 ZAP 172.39 ET9 347.Z4 ZAE

PLANETOCENTRXC CONIC

C3 |9-363 VHL 4.400 DLA 24_63 RAL 4.12 RAD 6567,8 VEL 11.964 PTM

LNCH AZNTN LNCH TIME L-I TIN_ |NJ LAT |NJ LONG IN| RT AgC

90.00 Z II |9 3J09.53 -27.15 104.33 233,69

90.00 2J 34 26 3947.92 -8.01 |57.93 ZZ?,28

I00.00 3 34 J4 2777,72 -Zg.Z8 80.23 254.00

IO0.OO 22 34 IS 5754.96 -6.IZ 142.63 226.25

|10.00 5 44 7 2453.97 -34.|5 54.52 234,39

]|0.00 23 20 50 3671.48 -|.96 133.73 223.69

DIFFERENTIAL CORRECTIONS MID-COURgE EXECUTION ACCURACY

TDE 2.3498 TRA |,3666 TC3-4.7265 8AU 1.224| $GT 5522,3 $GR 413.0 993 |6|.2

R0E .2827 RRA ".0939 RC3 .1490 FAU .02400 RRT .1407 RRF .1198 RTF .92Z5

FOE .7936 FRA .#_7 F(3-1.0729 BSP 17805 SG8 3537.? R23 ".01|9 R13 .9225

BOE 2.3667 BRA |,3699 BC3 4,7288 FSP -543 SG| 5522.6 SG2 408.9 TMA .61

266.3! SNA |20.62 ECC .22596 ]NC 3.396| v] 30,Z59

JTO.|4 TAP 76.65 RCA 93.36 APO |4T.gT V2 34.936

130.24 ETE |8J.65 7AC 9J.TJ £TC 166.43 CLP-J7Z,60

2.10 VMP 7,701 DPA -5.98 RAP 359.06 ECC l._|BT

iN| AZNTN IN| TIME PO CST TIN |NJ Z Lit [NJ 2 LONG

BI.63 3 3 9 2509.5 -29.03 95,TB

62,73 23 O 14 3347.9 "11.60 |50.99

83.67 4 40 32 2|77.T "29.94 Tl,4T

60.68 23 56 49 3155.0 -9.99 |35.97

BB.4T 6 24 4J J934.0 -33,99 45,29

55.87 24 22 | 30T1.3 -6.43 12?,49

OReJT 0ETERNINATION ACCURACY

ST 3117.9 SR 370.3 SS 730.5

CRT ,9544 CRS -.8995 CST -.gRB|

LSA 3219,9 MSA 133.9 SSA Jg.4

ELI 3137.9 EL2 109.8 ALF 6.48

LAUNCH DATE DEC 15 |965 FLIGHT TIME 184.00 ARRIVAL 0ATE JUN 17 J966

HELIOCENTRIC CONZC

RL |4T.24 LAL -.O0

RP |O9.76 LAP -3.37

RC 192.4|4 GL 20,O1

PLANETOCENTRIC COIqIC

C3 Z0.643 VHL 4.543
LNCH ATNTH LNCN TXME

90.00 Z |9 48

90,00 ZZ 13 5

|00.00 4 I 10

J00.00 Z3 IS 25

|10.OO 5 52 59

|I0.00 23 38 6

DISTANCE 539.793

LO4. 92,91 VL 26.459 GAL 3.44 AZL 96.62 HCA 269.68 5MA 120.36 ECC .23093 INC 3.3750 v| 30.259

LOP 3_2.49 VP 36.578 GAP J2.J6 ATP 90,0t TAL J69.39 TAP 78.07 RCA 92.58 APO 14B,J4 V2 34.845

GP -1.71 ZAL 67.31 ZAP I73.17 ET$ 346,27 ZAE |30.29 ETE 181.62 ZAC 94.00 ETC J66.61 (LP-173.39

DLA 23.06 RAL 7.39 RA0 6567.8 VEL ll,9J7 PTM 2,|2 VMP 7.9210PA -4.95 RAP 1.21ECC 1.3397

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTM INJ TIME PO CST TIN INJ 2 L_T INJ 2 LONG
3130.88 -26.?I I07.28 238.I8 80.22 3 9 19 2550.9 *27.79 98.7b

3937.02 -8.35 157,ZJ 23|.79 62.94 23 ZO 42 3337.0 -11.92 150.35

28J4.4I -28,97 82.92 238.58 92,29 4 49 4 2214.4 -29,73 74.I9

3748.73 -6.33 142,28 230.69 60.72 24 J5 53 3J48.7 -|0,19 135.61

2464.61 -34.07 56.91 239,13 87.05 6 34 3 1864.6 -34.10 47,66

367J.29 -1.97 133.72 227.99 55.87 24 39 J7 307I._ -6.44 127,49

MID-COURSE EXECUTION ACCURACY ORBIT DETERN|NATION ACCURACY

SGT _51,6 SGR 4|6.7 $G3 |_6.3 ST 3|29.9 SR 380,6 SS 720.8

RRT .J690 RRf ,1471 RTF .9248 CRT .9482 CR5 -.9920 CST ".9990

$G_ 5567,2 R23 -.0|02 RJ3 .9249 LSA 3230.3 NSA J59.9 SSA 18.7

5GJ 5552,0 SG2 410.6 THA %73 EL| 3150.7 EL2 J20.2 ALr 6.39

DIFFERENTIAL CORRECTIONS

TOE 2.42J1 TRA J,6230 TC3-Ao4557 BAU Io2302

ROE .3002 RRA -.09Z3 RC3 .129| FAU .02232

FOE ,7794 FRA ,9035 FC3 -.9360 BSP J7950

BOE 2.4397 BRA 1,6256 8C3 4°4576 FSP -529

LAUNCH 0ATE DEC 15 1965 FLIGHT TIN[ Ja6,00 ARRIVAL DATE JUN |9 |966

HELIOCENTRIC CON|C

RL ]47.24 LAL -.00

RP |O8.T$ LAP -3.35

RC 184.407 GL 19.12

PLANETOCENTRIC CON]C

C3 22.147 VHL 4.706

LNCH ATNTN LNCH TIME

90.00 Z 23 1

90.00 22 34 34

IO0.O0 4 8 43

IO0.O0 23 31 31

I|0.00 6 2 16
liD.00 23 54 29

DISTANCE 345.243

LOt. 92.81 VL 26,415 GAL 4,05 AZL 96.65 MCA 272.86 5NA 120.10 ECC .23615 INC 3.3539 Vl 30.259

LOP 333.67 vP 36,355 GAP 12.55 AZP 89,83 TAL |66,65 TAP 79.$0 RCA 91,74 APO 149.47 VZ 34.954

GP -|.66 ZAL 64,41 7AP 173.94 ETS 345.00 ZAE 130.34 ETE JBI.61 ZAC 96,30 ETC 196.T6 CLP-IT4.19

DLA 23.41RAL 10.61 RAO 6567.9 VEL 11.980 PTM 2.14 VMP 9,156 0PA -3,92 RAP 3,37 ECC 1.3645

L-I TIN( IN| LAT IN| LONG IN| RT ASC IN| AZMTH IN| TIME @O CST TIN IN| 2 LAT IN| t LOWG

3190.54 -26,22 110.09 242.70 78,90 3 16 11 2590.5 -21.49 101.64
3931.24 -B.53 136.99 236.32 62.90 23 40 6 3531.Z -12.JO JSO.OJ

2949.64 "29.92 85.49 243.19 90.99 4 36 14 2249.6 -29.37 76,90

3747.37 -6.37 142.Z0 235.15 60.73 24 33 39 3147.4 -10.23 135.54

2494.45 -33.94 59,23 243,91 95,69 6 43 31 1994.5 -34.1T 49.99

3675.3Z -1.82 133,93 232.33 $5.86 24 55 44 30?3.3 -6.28 Itf.69

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 33?6,6 9GR 419,$ $93 |S|.6 ST 3132,9 SR 389.9 SS Tll,2

RRT .1979 RRF .1765 RTF .9272 CRT .94|7 CR$ -.9936 CST -.9999

$GB 3592,4 R23 -.0082 RJ3 .9272 LSA 323J.9 MSA J94.3 $$A JS.O

SGJ 3577,2 SG2 411.2 THA .86 EL! 3154.3 ELi 130.Z ALF 6,70

OJFrERENT|AL CORRECTIONS

TOE 2.4929 TRA 1.9973 TC3-4.1619 BAU 1,2327

RD[ .3199 RRA -,0890 RC3 ,II08 FAU .02064

FDE .7667 FRA .9480 FC3 -,8066 BSP J7990

BOE 2.5133 BRA 1.8996 BC3 _,I634 FSP -511

LAUNCH DATE DEC 13 1963 FLIGHT TII4E 198.00 ARRIVAL DATE JUN 21 1966

HELIOC[NTR_C CONIC

RL 147.24 LAL -.00

RP 108.70 LAP -3.3J
RC |86.379 GL 18,Zl

PLANETCK_ENTRIC CONIC

C3 23.909 VNL 4,990

LNCH AZNTN LNCH TIME
90.00 2 30 4

90.00 22 f12 39
JO0.O0 4 17 I

100.00 23 49 23
110.O0 6 12 0

110.OO O 13 30

Of STANC£ 5_0,654

LOL 82.91 VL 26.371 GAL 4.70 AZL 86.6? HCA 276,03 SMA 119.96 ECC .24197 INC 3.3327 Vl 30.259

LOP 359.9S VP 36,532 GAP 12,9_ AZP 99.63 TAL J64,9| _AP B0.94 RCA 90,93 _PO 149.96 V2 34.963

GP -1.92 ZAL 91.39 ZAP |74.7I [TS 343,27 ZAE 130.39 ETE 191.39 FAC 98.61 ETC 166.99 CLP-174._6

OLA 25.69 RAL |3.76 RA0 636_.0 VEL 12.053 PTH 2.15 VHP 8.407 0PA -2.99 RAP S.33
L-I TI_ INJ LAT INJ LONG |NJ RT ASC |NJ ATMTH INJ TIME PO CST TIN |NJ 2 LAT

3227.95 -23.T0 |JZ,70 247.2_ 77._8 3 23 52 2_29.0 -ZT.J4

3931.10 -9.33 136.87 240.94 62.90 23 39 IJ 333|.I -12.10

2883,J3 -28.24 87,89 247,81 79.77 5 3 4 2293.I -29.36

3751.16 -6.23 J42.42 239.6J 60.7! 24 30 34 3|5|,2 -J0.10

2523.38 -33,77 6J.47 249.7| 84.37 G 34 3 1923.4 -34.18

3983.67 -1.30 134.36 236.66 _,65 I 15 13 3093,T -3.97
DIFFERENTIAL CORRECTIONS

TOE Z.5583 TRA 2.1831 TC3-3.9644 BAU J.2333

ROE .3385 RRA -.0941RC3 .0934 FAU ,019J0

FOE .7527 FRA .9911 FC3 -.6913 BgP I812Z

BOE 2.5806 BRA 2,|847 BC3 3.9653 FSP -497

MI0-COURSE EXECUTION ACCURACY

SGT 5397.0 $GR 42J.3 5G3 J41.0
RRT ,2260 RRF .20_0 RTF ,9300

SGB 3612,9 R23 -.0063 R|3 .9300

$GI 5597.8 SG2 410,3 THA ,99

ECC 1.3935
IN| 2 LONG

|04.33

|30.OJ

Tg.Z7

135.75

52.25

_29,J5

OR61T 0ETERNINATION ACCURACY
ST 3JIB,4 SR 399.0 SS 699.6

CRT ,9352 CRS -.8793 CST -.9906

LSA 3216.J NSA 169,3 SSA |7.3

ELI 3140,6 EL2 |39,9 ALF 6.92

|939



JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL 2, 1965-66

LAUNCM DATE DEC 15 J965 FLIGNT fiNE 190o00 ARRIVAL DATE JUN Z3 1962

HELIOCENTRIC CONIC

RL 147.24 LAL -.00 LOL

RP 10B.67 LAP -3.Z7 LOP

RC 18B.330 GL |7.29 GP

PLANETOCENTRXC CONIC

C3 ZS.964 VHL S.095

LNCH ATMTH LNCN 7INE

90_OO 2 3S Z

90.00 23 9 9

]00.00 A 25 59

|00.00 0 T 49

]10.00 6 22 6

]10.00 0 28 II

DIFFERENTIAL CCRRECTIONS

TOE 2.6208 IRA 2.4853 TC3-3.5606 BAU J.2362

ROE .3590 RRA -,0776 RC3 .077Z FAU .0J76J

roe .7387 rRA 1.0350 FC3 -.5970 BSP 18249

BDE 2.6453 BRA 2.4865 BC3 3.5614 FSP -485

OISTANC[ 556.009

82,81 VL 26.329 GAL 5.38 AZL 86.69 HCA Z79.ZI SNA

2.03 VP 36.5|| GAP J3,40 A?P 89.47 TAL I63.20 TAP

-I.57 7AL 58.85 ZAP 175.47 ITS 340.86 ZAE ]30.43 ETE

119.6J [CO .248}3 INC 3.3112 VI ]0.Z59

B2.40 RCA 89.91APO 149.31 vZ 34.$73

181.59 7AC 100.91 [TC 166,97 CLP-I75.75

DLA 25,90 RAL J6.83 RAD 6568,0 VEL I2.I38 PTH 2.JB VNP 8.676 DPA -|.BT RAP 7.69 [CC ].4Z73

L-I TIME IN| LAT IN| LONG IN| RT ASC IN| A_NTH IN| T|NE PO C$T TIN IN| Z LAT]NJ Z LONG

3262.69 -25.17 IIS.IO ZSI.BO 76.59 3 32 Zfl 2662.7 -26,7T J06.80

3936.97 -8,35 I57.20 245.33 62.81 24 14 45 3337.0 -11.93 130.33

2914.64 -27.B4 90.15 252,45 78.65 5 J4 34 2314.6 -29.J2 9J.58

3760.25 -5,94 |42.92 244.03 60,65 J 10 29 3160.3 -9.81 ]36.27

2551.35 -33.56 63,63 253.52 P3.JJ T 4 3e _951.3 -34.15 54.43

3696.31 -1,0] 135.02 240.9? 55'83 I 29 47 3096.3 -5.49 128.90

MID-COURSE EXECUTION ACCURACY _BIT O[TERNINATION ACCURAC y

SGT 56J2.7 SGR 422.6 SG3 142,5 ST 3092.8 SR 40A.7 56 687.4

RRT .2542 RRF ,2335 RTF .9329 CRT .9285 CR$ -,8729 CST -.99J3

SGB 5628.6 R23 -.0050 RJ3 .9329 LSA 3|89.2 NSA ITA,5 5SA J6._

$GJ 5613.8 SG2 408.6 THA 1.10 ELI 3|I5.6 EL2 149,2 ALF 6.94

LAUNCH DATE OEC 15 1965 FL|GHT T|ME 192.00 ARRIVAL DATE JUN 25 ]966

HELIOCENTRIC CONIC

RL 147,24 LAL -.00 LOL 82.8| VL

RP 108.63 LAP -3.ZJ LOP 5.22 VP

RC 190,259 GL 16,38 GP "1,54 ?AL

PLANETOCENTRIC CONIC

C3 29.359 VHL 5,325 OLA 26.0A RAL

LNCH AZNTH LNCH TIN( L-Z TIME IN| LAT

90.00 2 46 5B 3294.42 -24.65

90,00 Z3 23 53 3949.10 -7,97

100.00 a 35 38 2944.08 -27.43

]00.00 0 21 go 377A.66 -5,A6

1J0.00 6 32 32 2578.36 -33,32

110,OO O AJ 26 37j3,J6 -.37

DIFFERENTIAL CC_R£CTXON$

TOE 2,6823 TRA 2.8065 TC3-3,2543 BAU 1.2340

ROE ,3803 RRA -.0692 RC3 .0625 FAU ,0|6|5

FOE ,7Z60 FRA 1.0805 FC3 -.493I BSP |8338

BOE Z.7092 BRA 2,B013 BC3 3,2549 FSP -47I

OISTANCE 561.300

26.286 GAL 6.|0 AZL 86.7J HCA 282.38 SNA /I9.37 ECC ,25530 ZNC 3.2893 V! 30.259

36.49J GAP J3.88 AZP 89.29 TAL I61,49 TAP 83.88 RCA 88.90 APO 1A9.85 VZ 34,884

56,22 ZAP |76._I ETS 337_37 7AE J30.47 ETE 18|,58 _AC |03.22 ETC 167.O4 CLP-]76.54

J9.90 RAD 6568.1 V[L I2.237 PTH 2.20 VHP 8.966 OPA -.84 RAP 9.85 [CC ].4667

IN| LONG ;NJ R7 A$C IN| ATMTH IN| TIME PO CST TIN |NJ Z LATJNJ 2 LONG

IJT,2B 256,35 75.6| 3 A| 53 2694.4 -26.39 ]09.05

J57,89 249,77 62,74 24 29 42 3349,J -JI,56 13l.O6

92.24 257,08 77.62 5 24 43 2344.I -28.86 83.73

|43,72 248,4| 60.57 I 24 44 3174.7 -9.34 137.06

65.70 258,32 81,91 7 I5 30 1979.4 -34.08 56.34

|35,90 245,25 55.82 J 43 19 3|13,2 -4.85 129.68

MID-COURSE EXECUTION ACCURACY ORBIT DE TERN_NA TZON ACCURACY

5GT 562A.5 SGR 422.8 SG3 138,2 ST 3058.8 SR 4J0.0 SS 675.8

RRT .2825 RRF .2624 RTF .9359 CRT .9216 CRS -.8667 CST -.9921

SGB 5640.4 R23 -.0035 RI3 ,9359 LSA 3154.1MSA 179.6 $5A 15.8

5G| 5625.8 SG2 405.5 THA |,22 £LJ 3082,! EL2 J57,9 ALF 7.06

LAUNCH DATE DEC ]5 1965 FLIGHT TIME 194.00 ARRIVAL DATE JUN ZT 1966

NELIOCENTRIC CONIC

RL 147.24 LAL -.00 LOL

RP |06.60 LAP -3.15 LOP

RC 192,]67 GL 15,43 GP

PLANETOCENTRIC CON|C

C3 31,146 VNL 5,58| 0LA

LNCH AZNTN LNCH T|N£ k-I TIME

90.00 2 56 52 3323.0I

90.00 23 36 48 3967.49

1oo.0o 4 4__5 297|.,5
1oo.oo q 3, zz 379,_8
Ii0.00 6 43 J3 2604.45

_|O:d0 0 53 3A 373A.05

D_FFER[NTIAL CC_'RECTIONS

TOE 2.7455 TRA 3,1500

ROE .4025 RRA ".0588

roe ,7J53 FRA 1,1287

BOE 2.7748 BRA 3.1506

DISTANCE 566.516

82,81 VL 26,245 GAL 6,87 ATL B6.73 NCA 255.56 SNA

6,40 VP _6,47| GAP I4,39 AZP 69,12 TAL 159.BJ TAP

-1,50 ZAL 53.68 ZAP 176.94 [IS 332,04 ZAE I30.50 ETE

|19.14 ECC ,26294 INC 3,2669 Vi 30.259

65,38 RCA 87.81APO 150.46 vz 34.995

|BI,56 ZAC 105.52 ETC 167.07 CLP-I?7.34

26.10 RAL 22.66. RAO 6568,Z VEL 12,350 PTH 2,23 VHP 9,219 DPA .J7 RAP |2.00 ECC 1,5J26

IN| LAT IN| LONG IN| RT A$C IN| AZMTN IN| TIME PO C$T TIM IN| Z LAT IN| Z LONG

-24.16 1|9.23 260.90 74.76 3 52 15 2725.0 -26.02 JlJ.06

-7.AO 158.9A...... 25A,15 62.59 24 42 _6 33§7,5 -IJ.Ol 132.13

-27.0l 94.17 261.70 76_66 5 3_27 2371_A -28._6 SS._]

-4.8J 144.80 252.72 60.46 | 37 36 3_4;3 -B.70 J_:_

-35.06 67._9 263,J0 _.76 7 26 31 200A.A -33.9_ _6.57

.43 136,99 2A9,d6 55.82 | _5 48 3134.0 -4,06 130.78

MID-COURSE EXECUTION ACCURACY ORBIT DETERN_NA TION ACCURACY

TC3-2.9466 BAU !,2272 SGT 5633.0 SGR 422.3 SG3 134.2 ST 3020,2 8R 413.7 55 66_.7

RC3 .0496 FAU .0|468 RRT ,3ij4 RRF ,2921RTF ,9390 CRT .9146 CR$ -.9607 CST -.9928

FC3 -.4079 BSP J8339 $GB 5648.9 R23 -.0019 RI3 .9390 LSA 3114.7 NSA 18A.7 SSA 15.1

BC3 2.947I FSP -4_5 86| _634,6 $G2 401.2 THA |,34 ELI 3043.9 EL2 166,O ALF 7.J6

LAUNCH DATE DEC 15 1965 FLIGHT TIN_ 196.00 ARRIVAL DATE JUN 29 ]966

HELIOCENTRIC CONIC

RL J41.24 LAL -.00 LO(.

RP |09.57 LAP -3.07 LOP

RC 194.054 GL 14.5| GP

PLANETO_ENTR|C CONIC

C3 3_,393 VHL 5.865 DLA 28.IJ RAL

LNCH ATNTH LNCH T|NI_ L-| T|N£ JNJ LAT

90.00 3 7 39 33A8.50 -23,69

90.00 _3 47 54 399J.95 -6.63

100.00 4 56 45 2996.8! -26.60

100.00 0 A5 25 3818,87 -3.98

110.00 6 54 5 2629.68 -32,76

110.00 J 4 34 3758.76 J.38

01FrERENTIAL CORRECTZON$

TOE 2.8030 T_A ].5100 7C3-2,6515 8AU |.2193

ROE .425| RRA -.0465 RC3 .0382 FAU .0|333

rOE ,7039 FRA J,177J FC3 -.3355 8$P |8432

BOE 2.8350 BRA _.5|03 _C3 2.6517 FSP -443

DISTANCE 57|,644

82.81VL 26.204 GAL 7.68 AZL 86.16 HCA 288,75 SNA I|8.91 ECC .27133 INC 3.2437 vJ 30.259

I|,5_ VP 36,452 GAP 14,95 ATP 88.96 TAL I58,J6 TAP 8_,91RCA 86.64 AFO J_J,J7 vz 34.906

-1.47 ZAL 5|.26 ZAP 177,63 _TS 323.26 ZA_ 130,52 ETE 18],58 ZAC 107.8I ETC |67.07 CLP-/TS.]4

25.40 RAO 6568,4 VEL lZ,4B| PTH 2.26 VHP 9.6J9 OPA 1.|6 RAP J4.15 ECC 1.5660

IN| LONG IN| RT ASC _NJ ATNTH IN| TJNE PO C$T TIN IN| 2 LAT |NJ 2 LONG

J20.95 265.43 74.02 4 3 28 2746,5 -25.66 112.63

J60.33 258.40 62.4! 24 54 25 3392.0 -10.27 |53._4

95.94 26_.30 75.84 5 46 42 2396.$ -ZB.29 87,54

J46,16 256.95 60.35 | 49 4 32|6.9 -7,90 139.57

69.60 267.84 79.66 7 37 55 2029.7 -33.84 60.33

138.28 253.62 55.84 2 7 13 3159.B -3.|2 132,07

MZ0-COUR$_ _X£CUTJON ACCURACY ORBIT DET[RM|NAT|ON ACCURACY

SGT 5635.2 SGR 420.8 $63 |30.| ST 2969.9 SR _15.6 59 654.B

RRT .3395 RRF ,3207 RTF .9424 CRT .9073 CRS -,8545 CST -.9935

SGB 5650.9 R23 -.0009 R|3 .9424 LSA 3063.6 NSA ]89.4 5SA IA.5

SGJ 5637,0 SG2 395.7 THA 1.46 ELI 2993.9 EL2 J73.4 ALF 7.26

J840



JPL TM 33-99 EARTH--VENUS TRAJECTORIES {VOL. 2. 1965-66_

LJUNCM OaT[ OEC 15 1965 FLIGNT TIME 19B.0O ARRIVAL 04T[ JUL I 1966

HELIOCENTRIC CONIC

RL 147.24 LAL -.OD LOL 82.81 VL

Rp IOB,5_ LAP -2.99 LOP 14.77 VP

RC 195.918 GL |3.60 GP -1.44 ?AL

PLANETOCENTRIC CONIC

C3 3_.177 VHL 6,179

LNCH A?MTH LNCH T|M£

90.00 3 J9 I2

90.00 0 1 IO

I00.00 5 B 1

I00.00 0 55 Z

110.00 ? 5 3

110.00 1 I4 29

DIFFERENTIAL CORRECTIONS

TOE 2.8608 TR& 3.8938 TC3-Z.3655 BAU 1._074

R0E ,4482 RRA -.0320 RC3 .0E86 FAU .01201

FOE .6940 FRA J.2283 FC3 -.Z723 86P J8502

60E 2.8957 BRA 3.8939 BC3 Z.3657 FSP -43|

01STANCE 575.668

26.163 GAL 8.55 aTL 86,78 HCA 291.93 SNA 119,68 [CO .28057 INC 3.2197 Vl 30.159

)6.435 GAP 15.56 ATP 88.80 TAL 1§6o54 TAP 88,4? RCA 85.39 APO I5J,98 VZ 54.9|S

48.95 ZAP |78.ZZ (T$ 307.(Z 74_ 130.53 £T£ 181.58 _AC |I0.10 ETC 167.04 CLF-IT9.96

OLA E6.06 RAL 28.02 RAO 6568.5 VEL |E.63| PTH E.79 VHP 9.989 DPA Z.IB RAP 16.30 ECC 1.6283

L-I TIME INJ LAT |NJ LONG INJ RT A$C INJ A_NTH INJ TIME PO C$T TIN [NJ Z LAY |NJ Z LONG

337J,13 -23.Z6 JZZ.47 269.94 73,37 4 15 24 2771.1 -25.51 I14.40

40E2.06 -5.67 161.03 ZGE.56 $_.ZI I 8 12 34EZ.I -9.55 155.Z7

3020.35 -26.Z0 97.58 170.85 75.07 5 58 21 1420.3 -E?.99 89,23

3848.08 -Z.99 147.77 261.09 60.24 I 59 1O 3Z46.1 -6.93 14|.20

2654.15 -32.45 71.44 171.53 78.61 7 49 J7 Z054.2 -33.66 62.42

3787.04 E.46 139.75 257.70 55.89 2 |7 36 3187.0 -Z.04 133.55

MI0-COURS[ EXECUTION ACCURACY ORBIT 0ETERHINATION ACCURACY

SGT 5633.7 SGR 4|8.$ $G5 |_6.2 ST 2915.3 SR 415.8 SS 645.2

RRT .3677 RRF ,3496 RTF ,9460 CRT .8998 CRS -.8484 CST -.9941

968 3849.2 R23 .0000 RI3 .9460 LSA 3008.4 HSA 193.7 S$A J3.8

SG| $£35.8 SG_ 3B9.0 THA 1.57 ELI 2939.3 EL2 I80.0 ALF 7.34

LAUNCH OAT[ OECI5 1965 FLIGHT TIME 200.00 ARRIVAL DATE JUL 3 1966

HELIOCENTRIC CONIC

RL 147.Z4 LAL ".00 LOt. 82.8J VL

RP |08.49 LAP -Z.89 LOP J7.96 VP

RC J97.76I GL JZ.TI GP -|.41 ZAL

PLANETO(EN7RI( CONIC

C3 41.597 VHL 6.517 DLA 15.96 RAL

LNCH ATHTH LNCH TIME L-I TIME INJ LAT

90.00 3 3I Zl 3391.17 -12.86

90.00 O 8 5| 4057.14 -4.55

J00,00 fl J9 37 3041.26 o25.81

JO0.O0 I 3 17 $88|.48 -1.86

110.O0 7 I6 3 2677.94 -3Z.I_

110.00 I 13 20 3818.57 3.68

DIFFERENTIAL CORRECTIONS

TOE Z,9197 TRA 4.3034 TC3-2.0914 BAU J.J�JJ

hOE .4718 R#A -.0J_4 RC3 .0204 FAU .01071

FOE .6833 FR4 I.ZBZ4 tC3 -.Z177 8SP 18559

BOE 2.9576 BRA 4.3035 BC3 Z.09J5 FSP o4J9

DISTANCE 581.569

16.|24 GAL 9.49 AFL 88.81HCA 295.1Z SNA 118.46 ECC .29077 INC 3.i945 Vl 30.239

35.4|8 GAP |6.22 ATP 88.64 TAL 154.96 TAP 90.08 RCA 84.0Z APO 152.91 v2 34.930

45.75 ZAP 178.57 [T$ 280.30 ZAE 130.52 [TE 181._9 ZAC 11E.37 ETC 166.98 CLP-179.79

30.50 RAO 6668.8 VEL 12.805 PTH 2,33 VHP 10.394 0PA 3.17 RAP 18.44 ECC |.7010

INJ LONG _NJ R7 kS( ZNJ AT_TH INJ TIME PO C$T TIM INJ 2 LAT /NJ Z LONG

tZ3.8| 274.41 72.82 4 17 53 2791.3 -25.00 115.79

164.00 286.62 62.02 I I6 29 3457.2 -8.Z$ 157._9

99.08 273.38 74.37 6 I0 19 _44_.3 -27.70 90.80

I49.60 265.13 80.16 2 7 59 3281.5 -fl.BZ J43.05

73,ZZ 177.16 77,6J $ 0 41 Z077.9 -33.49 64.25

141,40 161.69 55.99 Z 26 59 3218.6 -.83 135.20

MID-COURSE EXECUTiON ACCURACY ORBIT OETERMINATION ACCUR4CY

SGT 5628.2 SGR 416,3 SG3 122,5 ST ZBS7.5 SR 414.2 5$ 637.1

RRT .3960 RRF .3785 RTr ,9497 CRT .8921 (R$ -.84_4 C$T -.9948

SGB 5643.5 R23 .0007 RI3 .9497 LSA E950.Z NSA 197.4 SSA 13.2

SGJ 5630,6 $G2 383 o2 THA 1.68 £LJ _88J.4 EL2 J85.6 ALF 7.40

LAUNCH 0ATE OEC 15 19§5 FLIGNT TINE Z0Z.00 _RR[V4L 0ATE JUL S 1956

NEL[OCENTRIC CONIC

RL 147,14 LAL ".00 LOL 82.$I VL

RP |08.45 LAP -_.79 LOP _1.|5 VP

RC 199.380 GL 11.83 GP -1.39 ZAL

PLANETOCENTRJC CONIC

C3 47.774 VHL 6.9I_

LNCH ATNTH LNCH TINE L-I TIME [NJ LAT

90.00 3 43 55 3409.33 -ZZ.49

90.00 0 15 4 4096.8Z -3.29

]00.00 3 31 25 306Z.75 -15.4Z

100.00 J 10 15 39/8.6J -.60

_10.00 ? 27 0 Z?01.JZ -31.TT

110.O0 I 31 9 3853.04 4.97

DIFFERENTIAL CORRECTIONS

TOE Z.9547 TRA 4.7449 TC3-|.8_67 BAU 1.1668

ROE .4938 RRA .0037 RC3 .0141FAU .00938

FOE .6799 FRA 1.34_3 FC3 -.1699 BSP I8489

808 3.0256 BRA 4.7449 BC3 1.8168 FSP -405

OI$T4NCE 586.517

26.085 GAL 10.49 AZL 86.85 NCA 298.51SNA I]8.25 ECC .50205 INC 3.1680 V! 30.159

36.40E GAP 16.95 ATP 88._0 TAL J53.43 TAP 9J.73 RCA 82.53 APO J53.97 VZ 34.942

44.65 ZAP 178.47 [TS _47,|2 ZA[ 150.49 ETE JPl.59 ZAC 114.61 [TC 156.88 CLP I?9.3_

OLA _5.6| RAL 3_._ RAO 6_66.8 VEL 13.005 PTH _.37 VHP 10._37 0PA 4.14 R4P EO.G? ECC |.TBGE

INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIM INJ Z LAT INJ 2 LONG

125.01 E78.83 7_.33 4 40 45 1809.5 -24.70 11?.03

166.EZ 170.56 61.86 I 23 Zl 3496.$ -T.03 159.54

I00.49 179.8| 73,7_ 6 ZZ 25 1462.8 -27.4| 9E.23

151.64 _69.07 60._1 2 15 34 5318.6 -4.58 145.11

74.93 _81.71 76._5 8 IZ _ _I01.1 -35.E7 6_.03

I43.21 ZG_JSl 56.14 Z 35 12 3153.0 .49 136.99

HID-CCIJRSE EXECUTION ACCURACY OR81T CE?_RM/NAT_ON ACCURACY

SGT _620.1 $GR 411.5 SG3 ll�.0 ST 2800.9 SR 4II.0 $S 631.6

RRT ,4249 RRF .4080 RTF ,9535 CRT .8845 CR$ -.8369 CST -.9954

SG8 5635.1 R23 .0012 R13 .9538 LSA 2893.5 MSA 200.3 SSA IZ.6

SGJ 5622.8 8GZ 372.3 THA 1.79 ELI 2824,5 EL2 190.Z ALF ?.45

LAUNCH OATE OEC 15 1965 FLIGHT TII4_ Z04.00 ARRIVAL OATE JUL 7 I966

HELIOCENTRIC CONIC

RL 147.14 LAL ".OO

RP JO8.4I LAP -2.68

RC _OJ.376 GL JO.9B

PLANETOCENTRIC CONIC

C_ 53.860 VHL 7,339

LNCH AZNTH LNCH TIME

90.00 3 56 43

90.00 0 19 56

I00.00 fl 43 IB

100.00 l I6 Z

1J0.00 7 37 50

JJ0.00 J 37 99

DIFFERENTIAL CORRECTIONS

TOE 3.0450 TRA 3.1137 TC_-|.5818 8AU 1.1390

ROE .5199 RRA .0_51 RC3 .0091 FAU .0081_

FOE .6747 FRA 1.4019 FC3 ".1305 _$P 1854J

e0_ 3.0910 ORA 5.ZI37 803 J.581_ FSP -394

01STANCE 590.898

COL. 81.8I VL _6.047 GAL J|.$? A_ 88.86 HCA 301.50 SNA I18.04 ECC .31455 IN( 3._397 VZ 30.259

LOP 24.35 VP 38.387 GAP 17.75 ATP 88.38 TAL 1_1.95 TAP 93,45 RCA 80.91 APO 155.17 vZ 34.955

GP -J,36 ZAL 42.73 TAP J77,98 ET$ _23.98 ZAE J30.43 ETE I81.50 ZAC JJ6.B4 ETC 166.74 (LP |70.48

OLA 15.81RAL 35.07 RAO 6568.9 VEL 13.237 PTH _.42 VHP II.386 DP4 5.09 RAP ZZ.69 ECC 1.8864

L-J TZME INJ LAT ZNJ LONG _NJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ Z LAT INJ Z LONG

3425.70 -Z_.15 116.09 28_.I8 7|.89 4 $3 49 2825.7 -14.42 liB.|5

4140.13 -1.89 168.84 274.38 61.74 I 16 56 3540.1 -5.65 161.98

3081.08 "15.06 101.80 _84.18 73._3 6 34 40 2482.1 -27.11 93.61

3958.98 .77 |53.86 E71.90 80.1# E 2# I J359.0 -3._Z 147.33

2723.72 -3J.40 76.59 18_,J9 75,74 6 E$ J4 EJZ3,? -33.04 6?.75

3890.J| 6.37 J45.J7 28_,43 56.34 2 42 49 3290.J J.90 J38.93

M_0oCOURSE _XE_UT|ON ACCURACY OR_[ T 0ETERNINATION ACCURAC y

SGT _608.] SGR 406.7 SG3 IJ5.6 ST Z738.8 SR 405,9 56 626.8

RRT .4530RRF .4368 RTF .9575 CRT .8?67 CRS -.8314 CST -.9960

SGB _620.B R23 .00|4 R|3 .95?5 LSA 183].5 N$_ 201,4 SSA 12.0

SGI 5609.! $G2 562.3 TH& 1,89 _LI 2762.0 EL2 193.7 ALr 7.44

1841



JPL TM 33-99 EARTH--VENUS TRAJECTORIES iVOL. 2, 1965-66}

LJUNCN DATE DEC 15 1965 FLIGHT TIN( E06.00 ARRIVAL DJT[ JUL "9 1966

H[LZOC[NTR|C (ONIC DISTANCE 595.15B

RL J47.14 LAL -.00 LOL BE.B| VL 26.010 GAL |Z.75 AZL 85.89 HCA

RP 108.37 LAP -2.56 L_ Z?.54 VP 36.373 G4P 18.63 AZP PP.2) TAL

R{ 203.I47 GL J0.lA GP -1.34 ZAL 40,90 ZAP 177.13 [TS Z11.06 ZAE

PLANETOCENTRIC CONIC

C3 GI.044 VHL 7.e13 DLA 15.3B R4L

LNCH ATNTH LNEH TIME L-I TIME

90,00 4 9 35 3440,70

90,00 0 Z3 35 4186.51

100,00 5 55 113 31130752

I00,00 I EO 41 4002,IE

110,00 7 48 Z9 2745,75

110,00. 1 43 51 3929,46

DIFFERENTIAL C(_RRECTION5

TOE ].|163 TRA 5.7182 TC3-1.3518 0AU 1,J032

ROE ,3441 RRA ,0490 RE3 ,0055 FAU ,00684

FOE .6717 FRA 1.4£99 re3 -.0971BSP lB560

BOE 3.1637 BRA 3,7184 Be3 1.3518 FSP -383

304.69 SNA ||7.B4 [CC .32846 INC 3.1095 Vl 30.259

150.54 TAP 95,Z3 RCA 79.J3 APO J56.53 VZ 34.968

130.34 [TE |61.60 7AC 119.04 ETC 166.57 CLP 177.57

37.14 RAO 6569.| V[L 13.506 PTH 2.47 VHP 11.867 OPA 6.0Z RAP Z4.7B [CC Z.OO46

INJ LAT INJ LONG INJ RT A$C INJ ATMTH INJ TIME PO CST TIM INJ Z LAT INJ Z LONG

-21,83 127,07 267,46 7|,50 5 6 56 2840,7 -Z4.15 119,J7

-.40 171.13 ZTB.OB 61,69 I 33 ZZ 5586.5 -4.JB 164.59

-24,6_ ID];_J 288,46 72,58 6 46 _0 2500.3 -26,83 94.89

Z.Z3 156.2Z 276.62 60.|8 Z E7 E4 3402.1 -1.76 149.10

-31.02 78.J9 290.55 74.86 e 34 15 2145.T -32.7B 69.4Z

7.85 147.25 273.15 56.6Z Z 49 21 3329.5 3.41 140.98

MID-COURSE [XEEUTICe4 ACCURACY ORBIT DE TERNINA TIO_ ACCURACY

SGT 5S88,0 SGR A01.1 SG3 11_.3 6T Z676.9 SR 399.Z S$ 624.3

RRT .4812 RRF ,4637 RTF .9616 CRT .8689 CRS -.gZ6Z CST -.9966

SGB 5602.3 RE3 .0013 R13 .9616 LSA 2170.1 MSA 203.4 $SA JI.5

561 5591.3 SG2 351.4 THA 1.99 EL| 2699.4 EL2 195.9 ALF 7.41

LAUNCH DATE DEC 15 1965 FLIGHT TIl, q[ Z08.00 ARRIVAL DATE JUL IJ I966

HELIOCENTRIC CC_IIC

RL 147.14 LAL -.00

RP J08.33 LAP -2.43

RC 204.B93 GL 9.33

PLAN(TO(ENTR|C CONIC

C3 69.56e VHL 8.341

LNCH ATNTH LNCH T|PI_

90.00 4 ZZ 21

90.00 0 26 9

JO0.O0 6 6 53

100.00 J Z4 19

110.00 7 58 53

J10,00 I 48 4_

DISTANCE 599.353

LOt. 8Z.B! VL 23.974 GAL 14.03 AZL 86.92 HCA 307.89 5NA IJ7.64 ECC .34398 INC 3.0768

LOP 30,74 VP 36.359 GAP 19.62 AZP 88.11 TAL 149.22 TAP 97.11 RCA 77.18 APO 13B,11

GP -1.32 7AL 39.L_0 2AP J76.3B ETS ZD3.64 ZAE 130.21ETE 181.61 ZAC 121.20 ETC 166.36

V! 30.259

VZ 34.981

CLP 176.63

OLA 25.I0 RAL 39.06 RAD 6569.3 VEL 13.8J7 PTH 2.52 VHP 12.468 DPA 6.93 RAP Z6.65 ECC 2.1449

L-I TIME INJ LAT INJ LONG INJ RT ASC |NJ ATNTH INJ TIME PO CST TIN INJ 2 LAT INJ Z LONG

3454.56 -21.52 127.97 291.6Z 71.14 5 19 57 2854.6 -23.90 120.11

4Z35.36 1.J8 173.95 2_1.65 61.71 J 36 44 3635.4 -E.61 167.32

3117.59 -E4.33 ]04.J9 292.63 72.0T 6 58 51 25J7.6 -26.3fl 96.10

4047,57 3.76 158.72 280,22 60.32 Z 31 46 3447,6 -,22 132,20

2767,16 -_0,63 79,74 g94,80 74,02 e 45 l 1167,Z -3Z,3J 71.03

3970,73 9.39 149.46 176,77 56.98 2 54 59 3370.8 4.98 143.13

(_RB;T D_TERNINATION ACCURACY

ST 2615.6 SR 390.9 S5 624.3

CRT .8614 CRS -.B213 CST -,9971

LSA 2709.7 MSA Z03.3 55A 10.9

EL1 Z637.3 ELZ 196.9 ALF 7.38

DIFFERENTIAL CCRRECTION$

TOE 3.1917 TRA 6.2613 TC3-1.1379 BAU 1.0583

ROE .5685 RRA .0736 RE3 .0031 FAU .00554

FDE .6712 FRA 1.5428 FC3 ".0_89 BSP 18566

80E 3.2419 BRA 6.2630 Be3 1.1379 FSP -372

NID-C(_RSE EXECUTION ACCURACY

5GT 5565.8 SGR 394.7 563 J09.J

RRT .5093 RRF .4946 RTF .9657

56B 5579.8 R23 ,001| R13 .9657

5GJ 5569,5 562 339.5 THA 2,08

LAUNCH DATE DEC 15 1963 FLIGHT TIME 210,00 ARRIVAL DATE JUL 13 1966

HELIOCENTRIC CONIC

RL 14T.24 LAL -.00

RP 108,29 LAP -2.29

RC Z06.614 GL 8.54

PLANETOCENTR_C CONIC

C3 79.743 VHL 9.930

LNCN AZNTH LNCN TIME

90,00 4 34 57

90°00 0 27 41

100,OO 6 ]e Z4

100.00 J 26 56

110,00 e 8 59

110,00 I 5Z 30

DISTANCE 603.1Z3

LOL 82.81 VL 25.939 GAL ]5,44 AZk 86.96 HCA 311.08 _sN_ i17.46 ECC .36135 |NC 3.0411 V! 50.259

LOP 5),93 VF 36,347 GAP 20,75 47F bB,O0 TAL 147,99 TAP 99,08 RCA 75,01 APO 159,90 VZ 34,994

GP -1.30 ZAL 37.64 ZAP 175.4_ ITS |96.94 ZAE 130.0_ ET[ |B_'61 ZAC 125.31ETC 166.11 CLP 173.64

OLA Z4,79 RAL 40,84 RAD 6569,6 VEL I4,181 PTH 2,58 VHP 13,141 DPA 7,BO RAP 23,90 [CC Z.3114

L'I TIME IMJ LAT INJ LONG INJ RT ASC INJ AZNTH [NJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

3467,40 -ZI,24 128,81 295.66 70,BZ 5 3Z AA Z867,4 -13,66 120,97

4286.15 2.82 J76.79 285.08 61.eJ J 59 e 3686.2 -.97 i10.J6

3133.89 "Z3.98 105.28 296.67 71,60 7 10 38 Z533.9 -26.27 97.Z3

4094,69 5.35 161.34 183.68 60.55 Z 35 J| 3494.9 1.39 134.79

2787.96 -30.23 8J.2Z 298.90 73.12 e 55 17 Z187.9 -32.23 71.58

4013.66 10,97 151,77 280.27 97,42 Z 59 43 3413.? 6.60 143,4J

OPBIT DETERMINATION ACCURACY

ST 2558.2 SR 38J.2 SS 627.9

CRT .8_44 CRS -.8176 CST ".9976

LSA 2653.8 MSA 202.0 5SA IO.4

EL1 257B.9 ELI 196.5 ALF 7,30

DIFFERENTIAL CCRRECTIONS

TOE 3.279? TRA 6.8368 TC3 -.9377 BAU .9997

ROE .5931RRA ,1052 RC3 .OOIelFAU .00412

rOE .6743 FRA 1.6242 FC3 -,0447 BSP 18453

SOE 3.3329 BRA 6.8576 BE3 .9377 FSP -360

NI0-COURSE EXECUTION ACCURACY

5GT 5542.3 5GR 387,7 SG3 106.2

RRT ,5378 RRF ,5240 RTF .9697

SGB 5555.8 R23 .0008 R13 .9697

SGI 5546.Z SG2 326.7 THA 2,16

LAUNCH DATE DEC 15 1965 FLIGHT TII_ 212,00 ARRIVAL DATE JUL |5 1966

HELIOCENTRIC CONIC

RL |A1.24 LAL -.O0

RP JOg.Z5 LAP -Z.15

RC 10B.309 GL 7.77

PLANET_ENTRIC CONIC

c3 91.976 VHL 9.590

LNCH AZNTH LNCH TIM_

90.00 4 47 JA

90,00 0 2B 16

100.00 6 19 36

100.00 1 28 35

IIO,OO e 18 43

0ISTANCE 606.485

LOt. 82.81 VL 25.906 GAL J6.99 AZL 87.00 HCA 3JA.28 SNA lJT.ZB ECC .38089 INC 3.0017 VI 30,259

LOP 37.J3 VP 36.336 GAP 21.97 AZP 87.90 TAL 146.89 TAP 10J,17 RCA 72,61 APO 161,95 v2 35.007

GP -1.29 ZAL 36.23 ZAP |74.44 ETS |95.76 ZAE 129.80 ETE 181.61 ZAC 125.37 ETC 163.83 CLP 174.39

OLA 24.45 RAL 42.45 RAO 6569.B VEL 14.605 PTH 2.65 VHP 13.897 OPA B.64 RAP 30,90

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO C$T TIM INJ Z LAT

3479.19 -20.97 129.57 299.56 70.53 5 45 J3 2879.E -13.44

4338.43 4,49 _79.72 298.37 62.01 J 40 34 373B.4 .TJ

3149,14 -23.65 J06.29 300,56 71.16 7 E_ 5 2549.1 -16,00

4J43,72 6.98 164,05 207,01 60,66 2 37 38 3543,7 3,04

2907,74 -29.e3 82.63 302.93 72.48 9 5 3J 2207.7 -31.93

110.O0 I 55 57 4057.88 12.59

DIFFERENTIAL CORRECTIONS

TOE 3,3739 TRA 7,4976 TC3 -,7563 BAU .9300

ROE .6176 RRA ,1374 RC3 .0013 FAU .0026?

rOE ,6797 FRA 1,1129 rc3 -,ozsJ BsP ie457

BOE 3.4199 BRA 7.499] B63 .7563 FSP -351

154.J9 2B3.65 57.95 3 3 35

M|0-COU_$E EXECUTION ACCURACY

SGT 5511,8 SGR 37g,B SG3 103.3

RRT .5655 RRF .5526 RTF ,9737

5GB 5524,9 R23 .0003 R13 .9737

$GJ 5516.0 $G2 313,0 THA 2._4

ECC 2.313T

INJ 2 LONG

J2J.76

173.07

98.28

J57.47

74.03

3437,9 8.26 147.76

ORBIT 0ETERMINATION ACCURACY

5T 2498.8 SR 370.0 55 633.8

CRT .8477 CRS -,8J40 CST -.9980

LSA _596.6 HSA 199.3 SSA 9.8

EL1 2518.5 EL2 194.7 ALF 7.Z0

I642



JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL. 2, 1965-661

LAUNCH DATE 0[C 15 |965 FLIGHT TIME 2|4.00 ARRIVAL 0AJE JUL ]? 1962

H[LZO([N?R/C CONIC DISTANCE 609.335

RL 147.24 LAL -.D0 LOL BE.B1 VL 15.874 GAL 18.?Z AZL 87.04 HCA

RP i08.2J LAP "Z.OD LOP 40.34 VP 35.326 GAP 13.38 ATP 87.82 TAL

RC 209.976 GL 7.03 GP "1.Z? ZAL 34.9? ZA# 173.35 ITS 193.47 ZA[

PLANETOC[NTRIC CONIC

C3 JO6.?9I VHL 10.334 DLA 24,0? RAL 43,69 RAO 65?0.0 VEL |5.104 PTH

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT A$C ZNJ AZNTH INJ TIME

90.00 4 59 B 3469.64 -20.73 130.26 303,2? ?0.17 5 57 I8

90.00 O E? 5E 4391.61 6,19 J82.72 291.50 62.31 I 4I 4

lO0.O0 6 AO 26 3J63.20 -23.34 IO7.ZZ 304.26 70.77 ? 33 I0

JOO.OO J 29 J3 4J93.68 8.63 166_B4 290.JB 61.27 Z 39 g

J10.00 8 28 3 Z8Z6.54 -29.A4 83.96 306.57 71.7B 9 15 g

llO.OD I 58 8 A103.10 14,Z0 156.69 Z86.B9 58.5? 3 6 31

DIFFERENTIAL CORRECTIONS MX0-COURS{ EXECUTION ACCURACY

TOE 3.4815 TRA 8.1979 TC3 -.590A 8AU .8429 SGT 5477.Z $¢R 371.2 SG3 100.6

ROE .6423 RRA .1727 RC3 ,0015 FAU .00J07 RRT .5930 RRF .5811RTF .9775

FOE .6885 FRA J.8117 FC3 -.0086 88P 18438 $GB 3489.7 RE3 -.0004 R|3 .9775

BD£ 3.5412 BRA 8.J997 DC3 .5904 FSP -341 $GJ 548|,6 SGZ 198.7 THA 2.31

3]7.a9 SH, 117.11ECC .40292 INC 2.9516 vl 30.259

145.93 TAP 105,42 RCA 69.92 APO 164.29 v2 33.010

129.49 [TE 161.61 ZA¢ 127.36 ETC 165.51 CLP 173.47

2.72 VHP 14.753 OPA 9.4_ RAP 32.84 ECC Z.7575

PO C8T TIH iNJ 2 LAT INJ 2 LONG

2689.8 "23.23 122.A8

3191.8 2.44 116.05

2563.Z -23,74 99.25

3593.? 4.72 JS0.23
2226.5 -31.64 ?5.44

3_03.1 9.94 150.18

ORBIT 0ETERHZNATION ACCURACY
ST 244J.3 SR 35?.5 SS 643.2

CRT .BAIT CRS -,BJIJ CST -.9984

LSA 254_,3 HSA 195,? $SA 9.3

ELI 2459.9 EL_ 191.6 ALF ?.O?

LAUNCN OATE DEC 15 1963 FLIGHT TJN[ 2J6.00 ARRIVAL DATE JUL 19 1966

HELIOCENTRIC CONIC D_$TANCE 611.533

RL J4T.Z4 LAL -.00 LOL 82.81 VL 25.844 GAL Z0.65 ATL 87.09 HCA 320.69 SHA 116.94 £C¢ .427B8 ZNC 2.9082 VI 30.259
RP JOB.J7 L_P °1.84 LOP 43.54 VP 36.3I? GAP 24,99 ATP 87.75 TAL |4_.13 TAP |0_.84 R(A 66.9| APO 166,98 V_ 35.034
RC 2JI.6J1 GL 6,30 GP -1.26 7AL 33.8? ZAP J72.16 ITS |91.75 ZAE |29.09 ETE 181,60 ZA¢ 129-27 ETC 163.19 CLP 172.26

PLAH_TOCENTRZC CONIC

C3 124.891 VHL 11.1?5 OLA 23.66 RAL 49.15 RAD 65?0.3 VEL 15.692 PTH 2.T9 VHP 13.727 OPA J0.2I RAP 34.72 ECC 3.0554

LNCH AZNTH LNCH TIME L-I TZNE INJ LAT ;NJ LCNG INJ RT A$C |NJ AZNTH INJ T;ME PO CST T|H INJ 2 LAT |NJ 2 LONG

90._0 5 10 34 3499.]3 -20.52 I_,85 306,7? ?0,04 6 B 53 2699.1 -23.05 JZ3.JO

90.00 O 16 29 4445.93 7.89 185,79 294.45 62.72 I 40 35 3846.9 4.17 179.08

IO0.O0 6 50 51 3175.83 -23.05 108.05 307.75 70.42 ? 43 46 2575.8 -25.51 JDO.l]

JO0.00 | 28 34 4144,46 10._? |8g,?J 193.|8 6|.T? 7 3g 39 _64A._ 6.42 163.04

110.00 8 38 54 Z644.01 -29.06 85.17 310.08 71,|5 9 24 18 2244.0 -3|.35 76.?2

IJ0.OO I 39 ZO 4J49.05 15.82 159_27 289.91 59.29 3 8 29 3349.0 11.63 152.67
DIFFERENTIAL CORRECTIONS NIO-COUR$E [X[CUTroN ACCURACY ORBIT DETERMINATION ACCURACY

TOE 3.6098 TRA 8.8667 TC3 -.A394 8AU .7336 $GT _438,? Seer 361._ $G_ 98.1 ST 23_6,0 $R 343.9 $$ 637.0

ROE .6672 RRA .21|1 RC3 .0023 FAU-.DO0?6 RRT ,6202 RRF .6094 RTF .9812 CRT .8366 CRS -.8092 CST -°9987
FOE .?OZO FRA 1.9219 FC3 .0053 88P 18390 $GB 5450.? RE3 -.0010 RJ3 .9812 LSA 2491.3 HSA 1_0.6 $$A 8.7

8OE 3,6710 _RA 8.869Z BC3 .43P4 FSP -333 $GI 3A45.4 $02 283.6 THA 2.37 ELI 2403,4 EL2 167.0 ALF 6.92

LAUNCH 0ATE 0[C 15 1965 FLIGHT TIME 21_.00 ARRIVAL DATE JUL 21 1966

HELIOCENTRIC CONIC DISTANCE 612.895

#L 147.14 LAL -.00 LOL 82.8J VL 25.816 GAL 12.82 AZL 87,I5 HCA J23,90 $_d 116.80 EC( .4_627 IN¢ Z.8511 vl 30.259

RP 108.13 LAP -I,68 LOP 46.74 VP 36,310 GAP 26.84 AZP 87.70 TAL |44._9 TAP 106.49 RCA 63,51 APO 170,09 V2 35.04?

RC 213.230 GL 5.60 GP -I._4 7AL 3_.96 ZAP I70,87 ET$ 190.40 ZAE 126.59 ETE 181.60 7AC 131.01ETC 164.16 CLP 170.95

PLANETOCENTRIC CONIC

C3 J47,218 VHL 11.133 OLA 23.21RAL 46.11RAD 6570.6 VEL |6._87 PTH 2.66 VHP ]6.842 OPA 10,92 RAP 36.51 ECC 3.4228

LNCH AZNTH LNC_ T|ME L-I TIME ]NJ LA_ ZNJ LON_ INJ RT A$C ZNJ A?N?H ZNJ Y|N_ PO CST T|N ]NJ 2 LAT ]NJ 2 LONG

90.00 5 21 29 3306.7Z -Z0.34 131.34 310.03 69._6 6 19 56 2906.7 -22.90 123.60

90.00 0 24 3 4500,55 9,58 188.91 297.19 63.23 I 39 4 3900.5 5.91 162.15
100.00 ? 0 44 3186.70 "22.80 108.76 310.99 70.13 7 53 51 2586.7 -25.30 100._5

100,00 I Z? _e 4293.80 |I._I 112.65 2_5.91 $2.38 2 39 5 3695.8 8.12 165.91

110.00 8 43 14 2839,79 "E8.7J 86,27 3J3,_3 70,_9 9 3_ 54 Z159,8 -31.08 ?7.8?
]10,00 1 39 29 4195.47 17.41 161.93 292.85 60.11 3 9 24 3595.5 13.30 135.22

DIFFERENTIAL C_IQR[CTIONS N_D-COURS[ EX[CUT_0N ACCURACY C_q'BIT DETERMINATION ACCURACY

TOE 3._641 TRA 9.8178 TC3 -.30_0 8AU ._43 $GT 5_8.Z S_q 3_Z,0 _03 _.7 ST 1334._ 5R 319.4 $S 676._

ROE .6926 RRA .2328 R¢3 .0036 FAU-.00296 RRT .6473 RRF .637S RTF .98A5 CRT .8327 CRS -.8065 CST -.9990

FOE .72J6 FRA 2.0499 F¢3 .01?3 BSP 18231 $08 5409,7 223 -.00|? RI3 .9845 LSA 2445.8 MSA 184.2 SSA 8.2

8OE 3.8273 8RA 9,8210 BC3 .3020 FSP -323 SGJ 5403.0 802 _68.I THA 2,42 EL1 2350.7 EL_ 181.1 ALF E.74

LAUNCH OArE DE( J3 J963 FLZGI'tT TII, I_ 220.00 ARRIVAL DATE JUL 23 1966

HELIOCENTRIC CONIC

RL 147._4 LAL -.00 LOt.

RP J08.09 LAP -1,5I LOP

RE 214,816 GL 4.91GP

PLAN_TO_ENTRIC CONIC

C3 |?5.048 VHL 13.231

90.00 5 31 49

90.00 0 20 26

JOO,OO ? 10 4

IOO.OO I _4 32

JJO.OO 8 32 _7

110.OO I 38 28

DIFFERENTIAL C¢RR_CT|ON$

TOE 3.9413 TRAJD.7520 TC3 -,1804 OAU .4223

ROE .7184 RRA ,1974 RC3 .0052 FAU-.00331

FOE ,7A63 FRA 2.1930 FC3 .0273 88P J8J77
BOE 4.0063 gRAJO.TS6J 8C3 .180_ FSP -316

OISTANC[ 613.169

82.81 VL 25.790 GAL 25.30 AZL 87.22 HCA 321.1! SNA I/6.66 ECC .48866 INC 2.7845 Vl 30.259

49.93 VP 36,305 GAP 28.97 kip 87,66 TA_ 144.3I TAP 111.4| RCA 69.6_ APO 173.$7 v2 36.060
-1.23 ZAL 3_.16 ZAP J69.4A ITS J89.3J 7A£ J27.96 ETE J8J.58 ZAC J32.74 ETC J64.36 CLP J69._J

OLA 22.71RAL 47.0_ RAO 65?0.9 VEL 17.215 PTH 2.94 VHP 18.129 OPA 11.37 RAP 38.16 ECC 3.8808

Lol TXM( XNJ LAT _NJ LONG [NJ RT ASC _NJ AZNTH [NJ T_M( PO CST T|M _NJ Z LAT _NJ 2 LONG

3312.J9 -20.2] 131,69 312.99 $9.?3 6 30 21 2912.2 -22.79 123.96
4353,44 IJ._5 J92.08 299.68 63.84 ! 36 22 3955.4 7.64 18_.23

3195.38 -22,60 109.32 3J3._3 69.90 8 3 19 Z_95.4 -25.13 101,44

4347.48 13.52 175.6A 298.52 63.09 2 37 20 37A7.5 g.01 168.8_

2873.49 -28.39 87.21 3|6,26 ?O.JI 9 40 _J 2_73.5 -30,83 78.86

4242,14 18._7 154.6A 29_._| 61.02 3 9 10 3642.1 14.96 157.82

MI0oCOURSE EX[CUT|ON ACCURACY ORBIT 0ETERHINA TXON ACCURACY

5GT 5349.B 5DR 341.3 SG3 93.4 ST 1261.8 $R 313.9 SS 700.2

RRT .6732 RRF ,6645 RTF .9B76 CRT .8299 CR$ -.8086 CST -,9993

SGB 5_60.6 R23 -,_25 RI3 .9876 LSA 2400,9 MSA 176.7 $SA 7.6

SGI 3334.7 $G2 252,1 THA 2.46 EL! 2296,? EL2 I74.0 ALF 6.5_

J943



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 2, 1965-66

LAUNCH DATE 0EC ]6 1965 FLIGHT TIME 7D.D0 JRRIV4_ DATE FEE z4 ]96G

HELIOCENTR|{ CONIC

RL J47,2Z L4L -,00

RP lD7.66 LAP 3,38

RC 56.29l GL ]5.85
PLANETOCENTR[C CONIC

C3 35.A0] VNL 5.950

LNCH AZMTH LNCM TIME

90.00 J 54 13

90.00 lZ 22 58

]00.00 3 12 44

]00.00 13 47 B

]J0.00 4 14 30

]]0.00 15 I 5]

DIrFERENTrAL CC_'RECT|ON5

TOE -.1749 TR4 -.3216 TC3 ,3489 BAU .1686

ROE -.3gig RRA .0646 RC3 -.07Z0 FAU .06225

rD£ .4782 FRA -.812I FC3-1.SZE4 BSP 1328
BOE .4289 BRA .528J BC3 .3563 FSP -475

D|STANCE 195.088

LOL 83.83 VL 28,085 GAL °10.67 47L 86.62 M(A 88.66 SMA 150.86 ECC .22220 INC 3.3759 ¥J 30.Z62

LOP 17Z.48 VP 38.096 GAP -7.82 kTP 89.92 TAL 225.7£ TAP 5j4.42 RCA J01.78 4PO |59.84 ¥2 35.200

GP 2.80 7AL J47.92 TAP 25,59 ET$ 353.01 ZAE |5|°69 ET[ 345,50 7AC 6J.83 ETC t64.25 CLP -25.45

DL4 -5.97 RAL 291.33 Rk0 6568.4 ¥[L |2.521 PTH Z.Z7 VHP 5.922 DPA -12.B? RAP 329.40 ECC ].5826

L-I TIME IN] LAT IN] LOIS IN] RT ASC IMJ &ZNTM IN] T|M[ @0 CST TIN IN] 2 LAT |NJ Z LONG

2169.44 -18.45 38,64 160.77 ljl,87 Z 30 Z] |569.4 -15.32 31.37

5185.£l 25.93 252._4 164.59 78,20 |3 49 23 4585.S 24.04 224.08

J916.16 o19.66 19,49 160.Z4 IJZ,gB 3 44 40 1316.Z -16.38 12.z3

4914°12 27,21 211.96 164,28 77.12 15 9 2 43|4,| 25.|6 203.76

1722.79 -22,90 3.23 158.65 iJSJO 4 43 13 J122.8 -19.2J 356.04

4680.E6 30.66 |93.L:)0 163.26 74,09 16 J9 52 4080.3 28.18 |84.88

MIO-COUR_ EXECUT|OI ACCURACY O_BIT D_TERM!NATION ACCURAC y
SGT _45.7 SCR 3_1.7 SG3 175.Z ST I93.0=$R 377.6 ss 266.2

RRT ,0398 RR_ "o0852 RTF -.5286 CRT ,8470 CRS .9059 CST .5597

SG8 671.7 R23 -.042] R15 -.8308 LSA 477,8 MSA |47.7 5SA Z3.9

$GI 546,1 $GZ 391.1 THA 3.34 ELI 413.6 EL2 93.7 4LF 65.24

LAUNCH DATE DEC J6 1965 FLIGHT T|NE 72.00 ARRIVAL DATE FEB 26 ]962

NEL/(X:ENTRIC CONIC DISTANCE 201.858

RL J47.ZZ LAL -.00 LOL 83.8_ VL 28.184 GAL -J0.59 AZL 86.65 HCA 91,89 SMA I31.59 ECC .21776 INC 3.35]O V] 30.262
RP 107.69 LAP _.35 LOP J75.73:VP ]8.16J GAP -?,0_ ATP _0,11 7AL _6,98 TAP )|8.87 RCA ]02.95 APO 160.Z4 V2 _5.J9J

RC 58.i84 GL 15.97 GP _,0J ZAL 148,59 ZAP 29,22 [T$ 353,45 ZAE I52.82 IT[ 345,94 ZAC E|.40 £TC |64.28 CLP -29.07

PLAN_ETO(ENTR]C CONIC

C3 _4.$25 VHL 5.884 DLA -5,97 RAL _90,50 RAD 65_.4 V[L JZ.490 PTH 2,26 VHP 5,532 OPA -lZ.80 RAP 328.95 ECC 1.5698
LNCN A_NTH LNCM TIM( L-! TIME IN] LAT ZNJ LONG IN] RT ASC IN] AZMTH IN] TIME PO CST TIM IN] 2 LA T IN] 2 LONG

90,OO I 50 55 2163.86 -IS._J _8._O 189,57 111.99 2 26 59 J56}.9 -J5.J6 3].03

90.00 12 J9 40 5179.99 25,85 231.85 163.35 78.01 13 46 0 4580.0 23.94 223.70
100.00 3 9 E5 1910.59 -19,51 J9,14 |59,04 11_.10 3 41 16 1310.6 o16.Z2 1].90

JO0,O0 13 43 50 4908.50 2?.JZ 2J1.57 163.0_ 76.93 15 5 38 4308.9 25.05 20_.38

110,00 4 lI ]l 17J7.21 -ZZ.74 Z.B8 157.45 IJ6,24 4 _9 49 1117.2 -19.02 35§.T]

410.00 14 5e 33 4674,64 30,56 J9Z,79 162.0I 73.87 16 16 28 4074.6 28.04 184.50

DIFFERENTIAL COPR[CTJONS MI0-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURAC Y

T0_ -.J699 TRA -,_L_0J TC_ ._468 BAU ,1636 SGT 540,5 SGR 391.0 SG] 1_9.7 ST J90.7 SR 377.8 SS 286.1

ROE -.3S75 RRA ,0651RC3 -.0680 FAU ,06968 RRT ,0464 RRg -,|058 RTF -.5072 CRT .84|| CRS .9014 CST ._408

FOE .5408 FRA -.9465 FC3-J.742Z BSP J283 SGB 667.| R23 -.0547 RJ3 -.5106 LS_F _86:3 NSA 154.8 SS4 2_.9

BO£ ,4232 BRA ._267 _C3 .35_4 FSP -55I SGI 541.2 SGZ 390.J THA 4.01 EL| 4J2.6 EL2 _4.5 ALr 65,68

LAUNCN DATE DEC 16 ]965 FLIGHT TIME 74,00 ARRIVAL DATE FEB ZB ]966

HELIOCENTRIC CONIC

RL ]47.2Z LAL °.00

R_ _07.72 L4P 3.3J

RC 60.]33 GL 16.07

PLANETOCENTRIC CONIC

C3 3_.844 VHL 5.826 0L4

LNCH A_NTH LNCH TIN( L-I TIM{ IN] LAT

90.00 | 48 B 2158.63 -18.J7

90.00 12 16 46 5175.19 25,78

100.00 3 6 58 1905.37 -19,37

_00.00 13 40 57 4903.69 21,05

llO.00 4 B 24 J/lZ.OJ -22.58

1]O,00 14 55 4I 4669,B| 30.46
DIFFERENTIAL CORRECTIONS

TOE -.|6]7 TRA -,_222 TC3 .3387 8AU ,1563
ROE °.3832 RRA .0666 RC3 -.0625 FLU .0780_

rOE .6081 FRA-l.0975 FC_-1,9918 BSP 1244

_OE .4159 8RA .3_90 BC3 ,3444 _SP -64|

DISTANCE 208.598

LOL 83.83 VL 28.Z69 GAL -|0.52 ATL 86,67 HCA 95.J3 SMA 132.22 ECC .ZJ396

LOP 178.96 VP 38.215 GAP -6,25 47P 90.30 TAL _28.04 TAP 5_3.J7 RCA 103.93
GP 5.24 ZAL J49.I6 ZAP 33.05 ETS 353,82 ZAE ]54.Z9 ETE 348.33 74C 60.76

INC 3.3261 VJ 30,262

4PO 160.51 V2 35,181

ETC 164.32 CLP -32.91

-5.98 RAL 289.79 RAO 6568._ VEL 12.463 PTH Z.Z5 VHP 5.173 DP4 -12.77 RAP 328.Z9 ECC ].5586
INJ LONG INJ RT ASC ]NJ AZMTH INJ TIME PO CST TIN INJ Z LAT]NJ 2 LONG

37.97 158.53 112,10 2 24 6 1558.6 -15.02 3D.T!

E]|,5_ 16_.27 77.86 15 4_ Z 4575.2 23.85 223.38
1_.82 J_8;DO 113._2 3 38_4 _d -16.07 II.59

Z,56 I56.41 !16,37 4 56 56 lllZ,O -18.85 355.40
19Z.45 |60.92 7],68 16 |_ 31 4069.8 27.g3 184.]7

MID-COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

$_T 5_J.6$GR _9,5 $_ _27._ ST |85,9 SR 377.4 SS 305.9

RRT .0492 RRF -.1_47 RTF -,4757 CRT .B268 CRS ,8968 CST ,509Z

SGB 6_9.0 RZ_ -.0744 R|3 -.4807 LSA 493.7 NSA |6Z.I 554 23.9

SGJ 53_,3 SGZ 388.4 THA 4.4Z ELI 409.5 £L2 96.4 4Lr 66.46

LAUNCH DATE DEC 18 1965 FL|C_,IT TI.14_ 76.00 ARRIVAL DATE MAR 2 ] 966

NELIO_ENTRIC CONIC

RL |47._Z LAL -.00

RP J07.75 LAP S.Z7
RC 62,133 GL 16.14

PLAN[TO(ENTRIC CONIC

C3 33.334 VHL 5,774

LNCH ATMTH LNCH TIME
90.00 I 4_ 51

90.00 IE 14 I8

100.00 3 4 El
100.00 I3 38 79

110.O0 4 6 6

II0.O0 14 53 14

DISTANCE 715._05

LOt. 83.83 VL 28.340 GAL -10,4S AZL 86.70 HCA 98.36 S_A J32.75 ECC ,Z1070

LOP J82.20 VP 38.258 GAP -5,_2 ATP _O.48 TAL 228.96 TAP 327.32 RCA 104.78
GP _,49 ZAL J49,64 ZAP 37,1| ETS 354.J_ ZAE J56.08 ETE 346,66 ZAC 59.90

DLA -5.99 RAL 289,19 RAO 6568.3 VEL 12.438 PTH

L-! TIME !NJ LAT IN| LONG !NJ RT A$C ZNJ AZNTH
2J53.67 -18.05 37.66 157.6Z 112.20

5171._ 25.72 231.23 161.34 77,73

I_30,4Z -19.Z4 18.5| 157.09 JI3.33
4899.48 26.98 210.94 161.02 76.6_

J707.11 -27,43 2.25 I_5.5J 116,50

4665.56 30.38 I�Z.J4 159.99 73.52

INC 3.3009 V] 30.262

APO J60.72 v2 35.17J

ETC 164.35 CLP -36.97

DIFFERENTIAL CORRECTIONS M!O-COURSE EXECUT!0N ACCURACY
TOE -.1527 TRA -.33|5 TC3 ._0i BAU ,I448 $GT 518.6 $GR 387.4 $63 757.6

RD[ -.3?86 RRA .0690 RC3 -.0558 FAU ,087_5 RRT .0519 RRF -.J506 RTF -.4Z33

FDE .S_50 FRA-1.2593 FC3-Z.Z660 BSP !138 SGB 647,3 RZ3 -.lOll RJ3 -.4308

BOE .408_ BRA .3386 BC3 ,_249 FSP -737 SGJ 5|9.5 562 386.E THA 4.98

2.25 VHP 4.847 DPA -12,80 RAP 327.4| ECC ].5486

INJ TIME PO CST TIM INJ 2 LATINJ _ LONG
Z Z| 45 J553.7 -J4.88 30.42

J3 40 _9 4571.0 23.77 223.10

_6 I 1300.4 °|5.92 ]1.2g

15 0 9 4299.5 24.87 202.77

4 34 33 JIDT,J -J8.69 355.12

16 JO 59 4065,6 27.83 ]e3.e8

ORBIT D[TERMINAT!ON ACCURACY

CRT .8035 CRS .8948 C$T .4690

LSA 502.2 MSA ]69.8 584 23,7
EL| 405.6 EL2 J00._ AL¥ 67,]6

1844



JPL TM 33-99 EARTH--VENUS TRAJECTORIES qVOL 2, 1965-66

LAUNCH 0ATe" OEC I(; 1965 FLIGHT TIME ?8.00 4RR[VAL CAT£ MAR 4 |966

_[LIOC[NTR_C CONEC

RL 147.ZZ LIL -.OD

RP 107.78 L4P 3.Zl

RC 61.180 GL 16.19

PLANETO_ENTRI{ ((_NJ(

(3 32.77E VML S.725

LNCH A?MTH LN(H TIME L-Z TIME INJ L4T

90.00 I 44 Z 2148.90 -17.92

90.oO 11 12 15 518?.16 25.66

IOO.OO 3 E 31 1895.68 -19.11

IOD.O0 J5 36 26 4995.71 26.92

liD.DO 4 4 1G 1702.45 -Z2.29

JJD.DD ]4 51 JZ 4861.73 30,31

DIFFERENTIAL C_RECTION$

TDE -.J410 TR_ -.3470 T(3 .2919 BAU .1196

R0E -.3737 RRA ,0714 RC3 -.0471FAU .0972Z

roe .7681 FR4-1.4379 FC3-Z.5879 BSP 1000

B0E .3994 BRA .3545 BC3 .Z957 FSP -843

gI$TANCE ZZl.97g

LOL 55.95 YL 28.598 CAL -10.39 AZL 96.72 HCA 101.59 SMA 1)3.19 [CC .ZDIS9

LOP 185,44 VP 39.ZgZ G4P -4.S5 ArP 90.66 TAL ZZg.?Z T4P 351.31 R(4 105.50

GP 3.77 ZAL 150.03 ZAP 41.40 ETS 354.45 7AE IS8.Zi [TE 346.94 74( 58.80

INC _.Z755 Vl 3O.ZSZ

APO lEO.S8 vZ 55.160

ETC 164.35 CLP -tl.Z6

0L4

ZNJ L_N{ ZNJ RT AS( INJ ATMTH _NJ TIN(

31.31 156.85 I|Z.30 Z 19 51

2)0.96 160.55 77.6J 13 38 2Z

19.17 J56.33 113.43 3 34 9

210,67 160.77 76.50 14 5_ 2

J.97 154.14 116.61 4 32 3B

19J,B7 J59,19 13,3B 18 B 54

MJD-COURS.E EXECUTION ACCURACY

SGT 503.6 SG_ 3_4,B $G3 290.6

RRT ,0480 RRI r -.1806 RTF -.3469

SGB 633.8 RZ3 -.140_ RI3 -.3570

SGI 504.4 SG2 383.7 THA 4.99

-6.01RAL ZBB.71R40 6368.3 VEL 11.416 PTM 2.24 VHP 4.§5Z OPA -12:97 RAP 516,29 EC( J.5594

PO (ST TIM INJ Z LAT ZNJ 2 LONG

1548.9 -14.14 30.])

4567.3 ZJ.?0 2E2.85

1293.7 -J3.?B II.OJ

4295.? 24.80 102.52

1102.A -18.55 554.84

4081.7 2/.73 195,62

(_BIT _ETERNINATION ACCUR4C v

ST 176.1 SR 3?4,6 SS 343.6

CRT .7653 CR$ .8931 CST .4104

LSA 5J0.? MSA I71.4 SSA Z5.5

ELI 400.1 ELI 106.1 ALF 68,64

LAUNCH DATE DEC IS 1965 FLIGHT TIl, q[ 80,00 ARRIVAL 0ATE NAR 6 J966

H[L]C,(ENTRIC CONIC

RL 147.ZZ LAL -.00

RP I07.9J LAP 5.14

RC 6E.298 GL 19.ZZ

PLAM[TO_ENTRIC CONIC

C3 3Z.Z55 VHL 5.979

LNCH ATNTH LNCH TIM_

90.00 J 47 40

90.00 1Z 10 56

100.O0 3 1 9

JO0.O0 15 34 4e

liD.DO 4 Z 51

lIO.O0 14 49 3_

D/STANCE ZZB.617

LOL _3,83 VL 2B.446 GAL -10.3! AZL 66.75 HE4 104.8Z SMA 133,55 [CC .20545

LOP 189.67 VP 38,317 GAP -4.16 ATP gO.B3 TAL 230.32 TAp 335.14 RCA 106.11

GP 4.06 ZAL 130._4 ZAP 43.93 ET$ _4.7| ZAE 160.68 ETE 3A?.i_ 7AC 57,49

OLA -6.0Z RAL 298._3 RAO 65(_1.3 VEL 12.393 PTH 2.14 VHP 4,288 0P4 -11.99

L-_ TIME [NJ LAT JNJ LONG INJ RT AS( INJ AZMTH INJ TIME PO CST TIM

ZJ44,Z_ -17.80 31.08 I56.Zl 11Z,39 Z 18 15 i544,3

516_.BZ 25.61 2_0.73 159.98 7T._O 13 36 39 4563.8

1891,09 -18.99 J7.93 133.68 113.53 3 32 40 1191.1

48gZ.Z4 Z_.87 _10,4_ 15_._5 7_.3_ 14 _ _0 4_9_.Z

J997.90 -22,13 1.69 154.09 116.73 4 31 10 ]097.9

46_8.70 30._4 i91.6_ _58._J 73.14 16 T i3 40_9.Z

INC 5.249J V! 30.262

APO 160.99 v2 35.J49

ETC 164.35 CLP -45.79

DIFFERENTIAL CORRECTIONS

70[ -.4254 7RA -.368_ T(3 .2344 B_U .J109

ROE -,36i2 RRA .0768 RE3 -.03_9 FAU .10801

FOE .95_9 FRAoJ.SJ_J F(3-2.8990 BSP B_2

BOE .3990 BR4 .3765 BC3 .737J FSP -965

MID-COURSE EXECUTION ACCURACY

SGT 489.3 SGR 381.# $G3 3Z_.5

RRT .0308 RRF o.2144 RTF -,1417

$G_ 6_0.6 R_ -.1_33 R13 -,_13

SGJ 489.6 SG2 381.4 THA 3.31

RAP 524.93 ECC 1.5505

TNJ Z LAT INJ Z LONG

-i4.61 29.85

23.64 272.6!

-|5._4 10.74

24.73 Z02.26

-19.39 554.58

17.65 185.58

ORBIT DETERMINATION AC_UR4CV

ST 189.3 SR 3T_,Z $S 3_,1

CRT .7041 ERS .89_6 CST .325J

LS4 318.4 MSd 184.? $S_ 25.3

ELI 39Z.? ELZ I14.0 ALF 70,53

L4UNCN 0_TE 0EC 16 ]965 FLIGHT TIME S_.00 ARRIVAL DATE MAR B 196G

HELIOCENTRIC CONIC

RL IA/.ZZ LAL *.00

_P 101.85 LAP 3.06

RC 69.594 GL 16.13

PLANETOCENTRIC CONIC

C3 31.758 VNL 5._55

LNCH ATMTH LNCH TIME

90.00 I 41 43

gO,DO JZ 9 ZO

lO0.OO 3 0 l_

100.00 13 33 33

II0.00 4 I 51

110.00 14 49 Zi

OIrrER_NrIAL COrRECTiONS

TOE -,IO61 TRA -.3990 TC3 ._037 8AU ,0871

ROE -r3S_4 RRA .08Zi RE3 ".0_0 rAU .11909

rOE .9442 FRA-1.8037 FC3-3._4E3 BSP 646

8OE .378| BRA .4074 8(3 .2052 rsP -I087

OISTANCE Z35.2Zl

LOL 83.83 VL Z9.482 GAL -10.15 AZL 86.78 HCA 108.05 SMA 133.83 iCE .Z0352

LOP J91.90 VP 38.333 GAP -3.53 ATP 91,00 TAL 130.78 TAP 338.83 R_A 10_._Z

GP 4.37 ZAL 130.37 zAp 50.6g ETS 354.g8 ZAE 163.46 ETE 347,E8 ZAC 55.92

IN( 3oZZZ_ vl 5D,Z_Z

APO 161.04 V2 55.159

ETC 1_4.33 GLP -50.55

DLA -G.04 RAL 188.03 RAD 6568.3 VEL 11.37_ PTH Z.Z3 VHP 4.055 0PA -13.15 RAP 5_5.54 ECC ].$ZZ7

L-I TIME ZNJ LAT INJ LONG iNJ RT ASC INJ AZNTH ]NJ TIME PO CST TIN INJ _ LAT ]NJ Z LONG

1139.73 -17,68 36.80 155,67 11_.48 Z i7 Z3 1539.1 -14.48 19.58

51_0.54 25.57 Z30,50 159.32 77.39 13 35 _1 4560.5 2_.51 222.59

1899.58 -18,86 17.63 i55.14 1i3.63 3 31 38 I186.6 -15,_l I0,41

4888.94 _G.81 ZlO._O 15_.00 78._7 14 35 Z 4288.9 24.66 Z0"_.06

1693.46 -22,01 1.41 1_3.55 l|6.84 4 30 6 1095.5 -19.24 554.57

4654.82 30.17 191.38 157.95 73.i1 16 5 36 4054.8 Z?.SE 183.15

MID-(OURS£ EXECUTION ACCUR4CY ORBIT OETERMINATION ACCURAC_

SGT 4BO.B SGR 3?8.9 SG3 363.6 ST 154.6 SR 369.3 SS 390.1

RR7 -.00i3 RRF -,2_4I RTF -,09_ ERT ._132 (MS ._939 (ST ._J03

SGB _J2.Z R23 .E544 R13 .0949 LSA 527,6 MSA 191.8 SS_ _3.0

$91 480.8 5G_ 378,9 ?HA 179.85 ELI 984.6 EL2 124.SALr 72.80

LAUNCH DATE DEC J9 J965 FLIGHT TI_. 84._0 ARRIVAL DATE MAR 10 J966

HELIOCENTRIC CONIC

RL 147.ZZ LAL -.00

RP |07.89 LAP 2.9B

RC 70.559 GL 16.24

PLANETOCENTRIC CON|C

C5 51.175 VHL 5.59_

LNCH ATMTH LNCH T|M_

gO.O0 1 4l 9

90.00 IZ B 27

100.00 Z 59 37

I00.00 13 31 40

110.00 4 ! 19

liD.DO 14 47 30

D_STANCE ZIJ,7BB

LOt. 83.83 VL 18._09 GAL -10.17 AZL 86.81 HCA I11.27 SMA J34.04 ECC .Z0145 INC 3.1942 Vl 3O.ZSZ

LOP 195.J3 VP 38.343 GAP -2.93 A_P 9J,J6 TAL _3J.JO TAP 342,37 RCA J0?.04 APO 161.04 VZ 35.J76

GP 4,70 ZAL iflO.TZ ZAP 55.66 ETS 3flS.ZS 7AE 166.35 ETE 341.30 7AC 54.i5 ETC 164.30 CLP -55.55

DLA -6.07 RAL _87.87 RAD 6568.2 VEL 12.355 PTH 2._3 VHP 3.853 DPA -J3.35 RAP 321.53 ECC 1.5147

L-I TIME INJ LAT INJ LONG INJ RT ASC |NJ A_MTH INJ TIME PO C$T TIM INJ _ LAT INJ Z LONG

1135.11 -17.37 _6.5_ 155.2_ 11_.57 E J6 44 1535,2 -14.36 19.51

5157.35 15,57 Z_0.28 JSB.B6 77.29 13 34 14 4537.4 13.51 _77.13

I881.09 -18.74 !1.38 154.70 II3,?E 3 30 59 I191,1 -15.38 IO.ZO

48B_.TI 26.7_ Z09.97 158._4 1G.16 14 54 6 4295.7 24._9 20J.54

16_9.04 -_J.85 J.|4 t§3,1_ J16.94 4 29 16 1099.0 -i8,09 954.06

4631,52 _.IJ 191.14 157.49 72._9 15 5 I 4051.5 27.43 I82.93

ORBIT OET£RM_NATION ACCURA(V

ST 161.5 SR 365.7 55 408.S

CRT .4954 (R$ .8_46 CST .056£

LSA 535.7 MSA 19B.4 SS_ E2.7

CL! 37_.3 ELI 137.5 ALr 75.93

0/FF£R£NT|AL CORRIECTION$

TO[ -,088¢ TRA ".4361 TC3 ,14j9 BAU ,0595

• O[ -.355_ RRA .0_3__C3 -.0113 rAU .13053

FOE I.O304 FRA-l.990S FC3-3.6131 9SP 464

80£ .$663 gRA .445I 8(3 ,I414 FSP -I_Z_

MID-COURSE EXECUTION ACCURACY

SGT 484.B SGR 376.0 $G3 402.1

RRT o.057_ RR_ -.1975 RTr .0818

SG8 _13.6 RZ3 .2830 RJ3 -.1073

SGi 486,1 SG_ 3T4,_ THA |73,_5

1845



JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL 2. 1965-66

L_UNCH DkT[ DEC l$ 1965 FL|GNT TIME $6.00 4RR[V4L DATE NAR 12 ]966

H[LIOCENTRIC CONIC

RL 147.ZZ LAL -.O0

RP lO?.�Z LAP Z.SS

RC TZ.741 GL 16.Z)
PLANETOCENTRI{ (_

C3 30.796 VHL 5.]49

LNCH ATNTH LNCH TIME L-I TIME INS LAT

90.00 I 40 57 2130.66 -J7.45

90.00 1Z 7 55 5J54.16 25,47

I00.00 Z 39 24 1871.57 -IO.EZ

IOO,OC I3 32 S 4082,48 26.71

llO.OO 4 I 2 I884.60 -EI.74

liD,DO 14 47 0 4848.22 30.04

DZFFERENTIAL CORRECTIONS

TOE -.0631 TRA -.4823 TC3 .066J BAU .0273

ROE -.3489 RRA .0931 RE3 .0041FAU .I4149

FOE 1,1175 rRA-2.1627 FC3-3.9773 BSP 403

BOE .3546 BRA .4918 BE3 ,0662 FSP -1345

0IST_KE 248.320

LOL 83.83 VL 28.527 ¢AL -10.|0 AZL 86.83 HCA 114,49 SMA 134,IS ECC .19979 ]NC 3.1650 Vl 30.262

LOP J98.33 VP 38.345 GAP -2.36 AZP 91.3| TAL Z3I.Z7 TAP 345.?7 RCA 107.37 APO I60.99 VZ 35.114

DkA -8.09 RAL 287.78 RAD 6J68.2 V£k 12.336 PTH 2.22 VHP 3.632 DPA -13.56 RAP 319.5Z ECC 1.5068

INS LONG INS RT'ASC INS AZMTH |NJ TIME PO CST TIN INS Z LAT INS Z LONG

38.24 I54.88 liE.66 Z 16 Z8 I530.? -J4.73 29.0J

230.05 I58.50 77,J9 13 33 49 4334.Z 23.45 ZZI.gT

|7.|0 154,35 1J3.82 3 30 42 |277.6 -J5.Z4 9.93

209.75 198.17 76.05 14 53 31 4Z82.5 Z4,33 201.63

.87 152.77 JI7.05 4 Z9 7 1084.6 -JT.94 353.80

190.9I 157.I2 72.68 16 4 78 4048.E 27.40 JBZ,7I

RIO-COURSE EX[CUTICN ACCURACY OREIT OETERNINATION ACCURACY

SGT 510.3 SGR 373.6 SG3 439,4 ST 163.8 SR 361.5 SS 471.1

RRT -,J345 RRF -.3460 RTF .Z79G CRT .3215 CRS .8976 CST -.I169

SG8 832,5 R23 .2880 RI3 -.32|3 LSA 545,6 NSA 204.4 SSA 22.4

SG| 5|5,4 $G2 366.S THA 188.50 ELl 366.I ELI |S3.1 ALF 79.93

LAUNCH DATE D(C JS 1963 FLIGHT TIN( 88.00 ARRIVAL 0ATE MAR 14 1966

HELIOCENTRIC CONIC

RL 147.ZZ LAL ".00

RP I07.98 LAP 2.77

RC 74.93A GL 18.20

PLANETOCENTRI( CONIC

C3 30.317 VHL 5.506

LNCH AZNTH LNCH TIN_

90.00 I 41 6

90.00 12 T 44

100.00 Z 39 33

JO0.O0 13 31 38

110.00 4 I 9

110.OO 14 46 51

OIFFERENTIAL CORRECTIONS

TO[ -.O38A TRA -,535I TC3 -.0215 BAU .0122

ROE -.3412 eRA .1025 RE3 .0212 FAU .I_I95

¥0£ 1.1909 FRA-2,3208 FC3-4,339| BSP 620

BOE ,3437 eRA ,5448 SC3 .0302 FSP -1473

DISTANCE 254.816

LOL 83.83 VL 28.538 GAL -10.02 AZL 88.87 HCA |17.7J SNA |34.t6 [CC .19850 INC 3.I343 Vl 30.26E

LOP 201.58 VP 38.34J GAP -1.8I AZP 91.46 TAL 231.32 TAP 349.03 RCA J07.64 APO 160,$8 v2 35.101

GP _.39 7AL 150.82 ZAP 66.11 ET$ 355.87 ZA( |73.45 E7( 346.34 ZAC 50.06 (TC I64.20 CLP -66.00

0LA -8.11 RAL 287.7? RAD 8568.2 vEk I2.316 PTH 2.22 VHP 3.54J DPA -13.79 RAP 317.36 ECC 1.4989

L-I TINS INS LAT INS LONG INS RT A$C JNJ ATNTH INS TIRE PO CST TIN INS Z LAT INS 7 LON0

2J26.02 -17.33 35,93 I54.61 112.75 Z 16 3Z 1328,0 -14.09 28.73

3150.92 23.42 229.$3 158.Z| 77.09 13 33 35 4550,9 23.39 ZZI.75

1872.96 -18.49 16.82 154.08 II3,9J 3 30 46 1273,0 -|3,IO 9,66

4879.71 28.86 209.52 157.88 75.95 14 33 17 4279,7 Z4.46 20J.41

I880.07 -ZJ.80 .60 152,50 JJ7.I6 4 29 9 |080.J -17.79 553.54

4644.88 29._7 I90,67 I56.83 72.74 16 4 16 4044.9 7T,3_ 182.48

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 5_|.8 S_R 371.7 5_3 4?5.3 ST I72._ SR 3_6,_ 55 44J.9

RRT -.2261RRr -,3973 RTF .46|5 CRT .J307 CRS .9000 CST -.5040

SG8 873.8 RE3 .2264 RI3 -.502J LSA 554,7 NSA 209.5 SS_ ZZ.J

SGI 572._ SG2 355.5 THA J65.99 ELI 357,5 EL2 170.3 ALF 85.32

LAUNCH 0ATE DEC 11 19_5 FLIGHT TIME 90.00 ARRXV4L D_T[ NAR 1_ lgG_

HELIOCENTRIC CONIC DIST4NCE 261.278

RL I4T.Z_ LAL -.00 LOL 83.83 VL 25.54| GAL -9._4 AZL 8G.90 HCA 120.93 5HA 134.28 ECC .19695 INC 3.1DIS

Re 108.00 LAP Z.SS LOP 20_.$0 VP 38,33Z GAP -1.29 AZP 91.60 TAL Z3I.Z5 TAP 35Z.18 RE4 107.84 APO 160.73

RC 77.191 GL J_.l? GP 5,74 ZAL 150.75 ZAP 71.50 [TS 358.E_ 7A[ 177.J7 ET[ 34Z.9| ZAC 47.BB ETC 1G4.14

PLANETO_ENTRIC CONIC

C3 29.830 VHL 5.4_ OLA -8.13 RAL 287.85 RAD _8.Z VEL I_.Z�_ PTH _.EJ VHP 3.428 OPA oI4.D0 RAP 315.10

LNCH AZNTH LNCH TIME L-I TIN( INS LAT INS LONG INS RT ASC INS AZMTH INS TIME PO CST TIN

90,00 I 4l 35 2121.ZZ -17.20 3_,86 154.41 11_.85 2 1_ 36 1321.Z

90,00 12 7 51 5147._9 25.37 229.60 158.00 76.gB 13 33 39 4547.5

100.00 3 0 I 188_.21 -18.3_ 16.52 153.89 114.01 3 3! 9 lZSB.Z

100.00 13 32 7 4875.84 28_80 Z09.28 157.67 75.$3 14 53 Z_ 4275,B

110,O0 4 I 3_ 1875.40 -21.45 .31 152.31 J17.27 4 29 31 107_.4

110.OO J4 41 1 4641,42 29,90 I90.43 1_8.tl 72._I I6 4 22 4041.4

DIFFERENTIAL CORRECTIONS NIO-COURSE EXECUT|_I ACCURACY

TOE -.008_ TRA -,3952 TC3 -.1223 BAU .0513 SGT _42.2 $GR 370.8 5G3 307,0

ROE --3329 RRA .I10I RE3 .0397 FAU .16094 RRT -.3182 RRF -.4_13 RTF .£OBO

FOE 1.2972 FRA-Z,4457 FC3-4.6709 8SP 1005 $GB 74J.4 R23 .1886 R13 -.6388

BOE .3530 BRA .6053 BC3 .1286 FSP -1582 SG1 651.1 $G2 343.3 THA 165.58

Vl 30.2_2

VZ 35.089

CLP -71.40

ECC 1.4909

INS Z LAT INS Z LONG

-|5.96 28.48

Z3.33 ZZ1.55

-14,96 9.3S

E4,39 201.18

-17.8_ "353.27

Z?.Z5 IBZ.Z5

ORBIT DETERMINATION ACCURACv

ST 188.7 $R 35J.0 53 455.Z

CRT -.0537 CRS .9043 CST -.4659

LSA 565.5 HSA Z15.9 554 ZJ,S

ELI 35I.Z EL7 I88.5 ALF 92.32

LAUNCH DATE DEC 18 196_ FLIGHT TIH_ 92.00 ARRIVAL OATE MAR 18 196_

HELIOCENTRIC CONIC

RL 147.2Z LAL -.00

RP I08.04 LAP Z.34

RC 79.446 GL I6.13

PLAN(TOCENTRIC CONIC

C5 29.332 VHL 3.418

LNCH ATMTH LNCH TIME

90.00 1 42 ZA

90.00 12 8 J7

1OO.OO 5 0 49

1OO.OO J3 32 33

1IO.OO 4 Z Z2

|10.OO 14 47 29

LOL 83.83 VL 28.537 GAL

LOP 208.0I VP 38,318 GAP

GP 6.10 ZAL 150.87 ZAP

DISTANCE 267.704

-9.85 AZL 88,93 HCA 124.15 SNA 134.25 ECC .19571 INC 3.0670 Vl 30.262

-.79 AZP 91.72 TAL 231.05 TAP 355.20 RCA 107.98 APO I60.53 vz 55.OT_

7_.92 [TS 3_8.61 ZAE 178.95 ETE 186.73 ZAC 45.6_ ETC 164.09 CLP -76.84

OLA -8.I6 RAL 288.01 RAO 8_68.Z VEL 12.276 PTH 2.21 VHP 3.344 OPA -|4.19 RAP 312.75 ECC 1.4827

L-I TIME JNJ LAT INS LONG INS RT A$C INS AZNTH INS TIM_ PC) CST TIM INS Z LAT INS _ LONG

2116.20 -17,07 35.35 154.29 liE.g4 2 17 40 1_16.7 -13.BJ 78.18

_144.18 2_.SZ 229.38 157,8_ 75.88 |_ 34 J 4344._ 25.Z_ 271.30

1883._3 -|8.22 18,22 I53.78 J|4,Jl 3 3J 52 1765,2 -14.8J 9.09

4872.39 _8.54 209.04 157.32 75.72 14 53 45 4272.4 24.32 Z00.95

J670.5| -_J,30 .OJ 152.18 JJ7.39 4 30 J3 1070,3 -17,4_ 552.99

4837.88 29,_3 190.18 |96,46 72,48 16 4 47 4037.9 77,J4 182,02

ORBIT DETERMINATION ACCURACY

ST 21Z,3 SR 344,6 SS 46_,3

CRT -._J47 ORS .9089 CST -.5947

L5A _76.$ MSA ZJ7,3 55A 21.4

EL| 349.2 EL_ Z04.6 ALr 101,54

OIFrERENTIAL CORRECTION9

TO[ .0|14 TRA -.660? TC3 -.2344 BAU .0948

ROE -.3238 RRA ,1177 RC3 .0593 FAU .16824

rOE 1,507_ FRA-2.3361 FC3-4.9357 88P 1464

802 ,524_ 8RA .67|J B(3 .2418 FSP -1672

MIDoCOURSI[ EXECUTION ACCURACV

SGT 747.8 SGR 370.3 SG3 533.5

RRT -,4048 RRF "._0_| RTT .7134

SGB 834.5 R23 .1601 RI3 -,7347

SGJ 768.3 SG_ 330.5 THA |_8.OJ
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 2, 1965.66)

LAUNCH DATE DEC 16 1965 FLIGHT TIME 94.00 ARRIVAL OATE MAR 20 |966

HELIOCENTRIC CONIC
RL 147.Z2 LAL -.00

RP I08.08 LAP 2.41

RC 8J.719 GL |6.0?

PLANETOCENTRIC CONIC

C3 28.820 VHL 5,368

LNCH ATMTH LNCH TIME

90.00 J 43 32

90.00 J2 B _

100.00 3 I 56

100.00 I3 33 I5
110,00 4 3 27

110.00 I4 49 13

DISTANCE 2?4.09?

LOL 93.93 VL ZB.flZ? GAL -9.75 AZL 96.97 HCA IZT.3_ SMA 134.19 [CC .19489 IN( 3.0295 Vl 30.262

LOP 211.23 VP 38.298 GAP -.31 AZP 91.84 TAL Z30.?S TAP 3SB.IJ RCA ]0B.0? APO J60.29 V2 35.063

GP 8.47 ?AL I_O.51 7AP 82.3l ETS 357.05 ZJE I75.J4 ETE |?3.23 ZAC 43.44 ET( 164.O_ (LP -82.26

DLA -$.19 RAL ZSS.Z3 RA0 6568.Z VEL IZ.255 PTM 2.ZO VHP 3.Z85 DPA -14.34 RAP 310.51ECC 1.4743

L-I TIME IN| LAT IN| LONG IN| RT A$C IN| ATMTH ZNJ TIME PO E$T TIN [NJ _ LAT[NJ 2 LONG

2110.87 -16,92 35.02 154.22 1|3.05 2 18 43 1510.9 o13.66 27.86
5140.7I 25.26 ZZ�.JZ 157.77 76.77 J3 34 39 4540,7 23.J9 221.07

1857.94 -18.07 15.89 153.70 1IA.22 3 32 54 I257.9 -14.65 B.77

4888.87 2t.46 208.80 157,44 75.60 Id 54 24 4268.9 24.24 20O.?l

1665.32 -21.14 559.70 IGZ.12 Ij7.GJ 4 3| l] I065.3 -|7.29 352,69

4634.25 29.76 J89,92 J5(.37 ?2.34 J6 5 27 4034.3 2?.05 161.77

ORBIT DETERHINATION ACCURACY

ST 241.7 SR 337.2 SS 470.5

CRT -.3450 CR$ .9126 CST -.6920

L$4 587.Z NSA Z|9.6 SSA 21.I

ELI 354.2 EL2 216.0 kLF JIE.?6

DIFFERENTIAL CC_RECTZON$

TOE .0521 TRA °.7299 TC3 -.3537 BAU .1405
ROE -.3136 RRA ,125I RC3 .0802 FAU .17388

FOE |.3323 reA-Z.5939 rC3-3.2228 BSP |962

BOE ,3179 BRA .7402 BE3 .3646 FSP -|755

MID-COURSE EXECUTION AECURACY

$GT 873.! SGR 570.8 5G3 554.?

RRT -.4840 RRF ".5599 RTF ,7852
$GB 948.6 R_ ,I39_ RI3 -.799_

SGI 994.1 862 316.9 TMA 166.6B

LAUNCH DATE 0EC 16 1965 FLIGHT TIME 9_.00 ARRIVAL DATE HAR Z2 1966

HELIOCENTRIC CONIC

RL 141.22 LAL -.OO

RP 108.12 LAP 2.27

RC 84.008 GL 15.99

PLAN_TOCENTRIC CONIC

C3 28,291 VHL 5,3J9
LNCH AZMTH LNCH T;ME

90.00 J 49 0

90.OO 12 9 53

100.00 3 3 23

IO0.O0 J3 34 1I

I10.00 4 4 32

llO.OD 14 49 12

OISTANCE 280.457

LOt. 83.83 VL 28,5|2 GAL -9.85 AZL 8?.0J HCA 130.57 SHA 134.06 ECC .19353 INC 2.9886 v! 30.262

LOP 214.44 VP 38.275 GAP .15 ATP 91.94 TAL 230.35 TAP .92 RCA I08.12 APO 160.01 v2 35.050

GP 6.84 ZAL I50.30 ZAP 87.59 ITS 337.54 ZAE 171.34 ETE I?l.G8 7A¢ 41.32 ETC 164.04 CLP -87.57

DL_ -6.22 RAL 288.53 RAO 8568.J VEL J2.234 PTH 2,20 VHP 3.250 OPA -J4.44 RAP 308.32 ECC 1.4856

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ ATMTH ZNJ TIME PO CST TIN INJ 2 LATINJ 2 LONG

2J05.II -16.77 34.87 134.22 113.16 2 20 5 1505.1 -|3.49 27.52
5137,2I _5.2I 228.88 I57.75 76.66 I3 55 3l 4337.2 23,12 220.93

I952.24 -J7,9I 15.55 I53.69 114.34 3 34 16 1252.2 -14.48 8.44

4865.31 26,42 208,35 Ifl?.4| 75.49 I4 53 J7 4265.3 24.|7 200.49

1659.75 -20.96 359.38 132.II |IT.G4 4 32 32 1059.8 -17.10 352.37

4630.3? 29.68 189.66 I56.34 72.21 IG 6 22 4030.6 26.96 IBI.53

ORBIT O£TERNINA 710N ACCURACY

ST 275,5 SR 329,0 $S 473,7

CRT -.4427 CRS .9J80 C$T -,7563

LSA 599.4 HSA 221.0 SSA 20.6

ELI 367.9 EL2 220.9 ALF 124.04

DIFFERENTIAL CORRECTIONS

TOE .0823 TRA -.SOIl TC3 -.4858 8AU .I877

ROE -.3028 RRA .J319 RC3 .J017 FAU .17696

FOE 1.3448 FRA-2.603I FC3-5.4J54 BSP 2496

BOE .3J37 8RA .BJI9 8C3 .49_4 FSP "180J

RIO-COURSE EXECUTION ACCURACY

$GT 1014.2 SGR 372.1 SG3 568.1

RRT -.3534 RRF -.6124 RTF .8329

SGB 1080.3 223 .1273 RJ3 -.8429

SGI I036,9 SO2 303.2 THA 167.43

LAUNCN DATE DEC 16 1969 FLIGHT TIME 98.00 ARRIVAL DATE MAR 24 1966

HEL|OCENTRIC CONIC

RL ]47.22 LAL -.00

Rp 108,16 LAP 2._3

RC 86.309 GL 15.90

PLANETOCENTRZ( CONIC

C3 27.743 VHL 5.267

LNCH AZMTH LNCH TIME

90.00 1 46 49

90.00 12 II 1

J00.00 3 5 JJ

IOO.OD 13 35 20
1IO.O0 4 6 ]1

1IO.OO I4 50 24

D/FFERENTIAL CORRECTIONS

TOE ,1112 TRA -,8732 TC3 °.6226 BAU .2353

ROE -.2907 RRA ,|382 RC3 .|242 FAU .17827

F0E 1.3290 FRA-2.5810 FC3-3.5631 89P 3030

gO£ .3112 8RA .8840 BC3 .6349 rIP -1841

DISTANCE 286.785

LOL 83.83 VL 28.A93 GAL -9.54 ATL 8?.06 HCA 133.76 SNA 133.9J ECC .19254 [NC Z.945? Vl 30.t62

LOP 217.64 VP 38.248 GAP ,59 AZP 92.03 TAL 229.85 TAP 5.63 RCA 108.13 APO 159.69 v2 35.036

GP 7.22 ZAL 150.04 ZAP 92,?2 ETS 558.09 7AE 167.64 ETE I?J.OB ZAC 39.34 ETC J64.06 CLP -92.74

DLA -6.27 RAL 288.90 RA0 6568.1 VEL 12.21l PTH 2.19 VHP 3.238 DPA o14.46 RAP 306.26 ECC 1.4566

L-I TIME |NJ LAT INJ LONG INJ RT ASC INJ ATMTH |NJ TIME PO CST TIN INJ 2 LATINJ Z LONG

2098.80 -16.60 3A.20 154.26 113.27 2 21 46 1498.8 -13.31 If.IS

5133.78 25.J6 228.65 I57,78 ?6.53 13 36 34 4533.8 23.06 220.60

1846.00 -I7,74 15.I7 J83,73 JJd.46 3 35 57 J246.0 -14.29 8.07

4861.81 26.36 208.31 |57.44 75.57 14 56 22 426|.8 24.09 200.24

1653.67 -20.77 359.00 152.16 lI?.?8 4 34 Jl 1053.? -16.89 332.02
4626.90 29.60 189.40 156.37 72.0? 16 ? 30 4086.g 26.87 18|.78

MID-COURSE [XECUT]ON ACCURACY ORBIT 0ETERNINATION ACCURACY

SOT 1165.3 SGR 3?4.2 SG3 575.8 ST 3JI.8 SR 319.5 SS 471.4

RRT -.8162 RRF -,G823 RTF .86_0 CRT -.5156 CR$ .9220 C$T -,8020

SGB 1223,9 223 ,1197 215 -.8723 LSA 610,0 MSA tZJ.3 SSA Z0.2

$GI 1J89.3 86_ _88.7 ?HA |68,|0 ELi 388.8 ELE 2| 9.6 ALF 133.8_

LAUNCH DATE DEC 16 1965 FLI_'IT TIM( 100.00 ARRIVAL 0ATE MAR 26 1966

HELIOCENTRIC CONIC OISTAN_[ 293,08_

RL J47.22 LAL -.00 LOt. 83,83 VL 28,469 GAL "9.42 ATL #7.JJ _CA 136.99 SN_ J33.7Z ECC .J9J82 l_[ Z.8937 vJ 30.762

RP lOB.20 LAP !.97 LOP ZZO.83 VP 38.Z|8 GAP 1.00 AZP 9_.1_ TAL 229,_B TAP 6.25 RCA 108.10 APO 159.35 V2 35,023
RC 88.623 GL 15.78 GP 7.62 ZAL 149.73 2AP 97.64 ET$ 358.69 ZAE 164.08 ETE I70.?0 ZAC 37.55 ETC 164.20 CLP -9?.7I

PLANETO_ENTR/C CONIC

C3 27.176 VHL 3.2J3 OLA -6.33 RAL Z89.34 RAG 6558.| V(L 1Z.J88 PTH _.19 VHP 3.245 OPA -14.40 RAP 304.42 ECC 1.4472

LNCH AZMTH LNCH TIME L-I TIME IN| LAT ;NJ LONG IN| RT AS( JNJ A2MTH _NJ 7|ME is() CST TIN |NJ 2 LAT IN| 2 LONG

90.00 I 49 J 2091.75 -I6.41 33,85 1_4,35 J13.40 2 23 53 1491.7 -13,!J 26.73
90.00 12 12 IT 5130.54 25,|0 228.42 157,89 ?_.45 13 37 48 4330.5 22.99 220.39

100.00 3 7 21 1839.04 -17.54 14.74 1_3,8_ 114._0 3 38 0 1239.0 -|4.08 7.66

100.00 13 36 39 4858.4? 26.30 _08,08 137,53 ?5._8 14 57 3? 4258,5 24.02 200.02

210.00 4 B 43 16A6.93 -ZO.56 358.59 13_._5 117.93 4 36 10 10A6.9 -J6.66 351.63
110.OO 14 51 46 4623.35 29,53 189.15 I_,43 71.94 16 8 50 4023,4 26.?8 18|,03

O|FFERENTIAL CORRECTIONS M_O-C(_I_SE [XECUT|0N ACCURACY ORBIT 0ET[RMJNATION ACCURACY

TDE ,J381 TRA -.944A TC3 ",?830 BAU ,Z_O 5GT J32_,8 $GR 377,0 $63 _78._ ST 349.0 SR 309.0 S$ A65,9

RDE -.2??7 RRA .1438 RC3 .J478 FAU ,|7750 RRT -.6719 RRF ",?094 RTr .8868 CRT -.5694 CR$ .9264 C3T -.8323

FDE J.2964 FRA-2.5216 FC3-5,6546 88P 36|7 $68 J375.5 RZ3 ,I|?Z R|3 -.8923 LSA 620.7 NSA 220.6 SSk 19.B

BOE .3102 8RA .9333 8C3 .779J FSP -1856 SGI J347.9 SG2 274,0 THA 168.69 ELI &14,0 EL2 2|4.1ALF |4|.O_
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL. 2. 1965-66P

LAUNCH DATE OEC 16 1963 FLI4HT TIN( 102.00 ARRZVAL "_4T( N4R 18 1966

HELIOCENTRIC CONIC

RL 147.ZZ LAL -.00

R# 103.14 LAP 1.92

RC 90.946 GL 15.63

PLAN[TOC[NTRIC CONIC

(3 26.986 VHL 5.156

LNCH AZMTH LNCH TIRE

90.00 1 Sl 39

90.00 IZ 13 40

DISTANCE 199.349

LOt. 83.83 VL 18.440 GAL -9.30 AZL 87.16 HCA J40J9 SNA

LO# 224,03 VP 38.JBS GAP J.40 ATP 92.18 TAL 218.39 TAP

GP 8.05 7AL 149.31 ZAP J02.31 ITS 359.37 ZA( 160.7Z [TE

133.51 ECC .19015 ]NC Z.8314 V! 30.16Z

8.78 RCA 108.04 APO 138.9T VZ 35.010

IT0.37 7AC 35.97 ETC J64,44 CLP-|O2.45

0LA -6.41RAL 189.84 RAO 6368.1 Y[L IZ.164 PTH Z,J9 VHP 3.Z?0 OPA -|4.15 RAP 302.90
L-I TIN[ INJ LAT INJ LONG INJ RT A$C INJ ATNTH JNJ TIME PO CST TIN ZNJ Z LAT

1083.?2 -16.19 33.36 154.49 IJ3.35 Z 26 23 14B3.T -IZ.BT

5127.67 23,06 228.22 158.00 ?6.36 13 39 B 4511.T ZZ.93

100.00 3 9 3? 1B31,J5 -17_32

i00.00 13 34 4 4853.47 26.25

11030 4 1l 13 1639.32 -20.31

]lO.OO J4 33 17 4620.06 29.46

DIFFCR[NTIAL CORRECTIONS

TOE .1625 TRA-|.0J30 TC3 -.9113 BAU .3296

ROE -.264Z RRA .1482 RC3 .|713 FAU .11438

ro[ 1.2336 rRA-2.A237 FC3-5.6850 BSP 4178

ODE .3101 BRA 1.0238 BC3 .9273 FSP -1836

ECC 1.4375
ZNJ Z LONG

Z6.Z6
ZZD.ZO

14.26 133.96 114_7§ 3 40 28 1231.1 -13.84 7.E0

COT.J? 151.££ 15.17 14 58 59 4235.3 Z3.fl 199.J2

358.13 132.39 118.!0 4 38 32 1039.3 -16.40 351.Z0

188.92 136.59 71.82 16 10 17 A020.I Z6.69 190.85

NI0-COURS[ EXECUTION ACCURACY ORBIT 0[TERNINA TION ACCURACY

SGT 1482.9 SGR 360.1 SG3 3?0.9 ST 385.8 SR 297.8 SS 458.9

RRT -.720B RRF -.1336 RTF ,9OI3 CRT -.6096 CRS .93Z2 CST -.8506

SGB 1331.0 R23 ,1103 RJ3 -.9051 LEA 632.2 MSA Z19,4 SSA 19.3

8G1 1508.9 SG2 239.3 THA 169.19 ELI 441.6 [LZ 706.3 ALF 146.63

LAUMCH OAT[ DEC 16 1963 FLZ_,HT ?II_ 104.00 ARR|VAL DAT[ MAR 30 1966

HELIOCfNTRIC CONIC

RL 147.22 LAL -.00

RP 108,29 LAP 1.$5

RC 93.179 GL 13.44

PLAM(TOCENTR|( CONIC

C3 25.9?3 VHL 3.098
LNCH A_H LN_*_T_

90.00 I 54 d?

90.00 12 15 5

100.00 3 13 1

100.00 13 39 32

110.00 4 J4 JO
110.00 14 34 33

OIRTAMCE 305.588

LOL 83.83 VL 28.408 GAL -9.17 AZL 81.23 HCA 143.39 SNA 133.27 ECC .18993 INC Z.7730 VI 30.162
LOP 227.25 VP _8,149 GAP 1.79 AFP 92.23 TAL 227.83 TAP 11,23 RCA 107.95 APO J58.38 V2 34.996

GP 8.53 7AL 148.98 ZAP I06.73 ITS .13 7AE 137.56 [TE 170.00 7AC 34.63 ETC 164.83 CLP-106.93

OLA -6.32 RAL 290.41RAO 6568.J VEL |2.139 PTH 2.18 VNP 3.310 0PA -13.99 RAP 3OI.43 ECC 1.4273
L-I TXNI_ fNJ LAT ]NJ LONG [NJ _ ASC INJ ATH/H _NJ Y_ PO (sT TIN ZMJ 2 LAT iNJ 2 LONG

Z074.39 -13.94 32.80 |34.67 113,72 2 29 22 1474.4 -JZ.60 25.71

3125.45 2_.02 224,07 15B.19 76.29 13 40 30 4523.3 22.89 220.05
1822.00 -17.06 |3,7| 164.14 !14.93 3 43 13 1222.0 °13.56 6.67

4833.08 26.21 201.70 |57,83 73.09 13 0 2_ 4233.1 Z3,9J 199.66

1630.31 -Z0.03 337.61 I52.37 114,30 4 41 21 JO30.S -16.09 350.70

4617.27 29.40 JSJ,?J J56.18 71.72 16 11 30 4017.3 16.61 180.64

ORBIT DETERNZNATION ACCURACY

ST 421.1 5R 285.3 5S 447.7

CRT -.6388 CR9 ,9368 CST -.8632

LEA 641.2 NSA 2J7,3 5SA 18.7

ELI 468.9 ELZ .197.1 ALF 151.O0

DZFF£R£NTZAL CORRECTIONS

TO[ .1828 TRA-I.O?84 TC3-J.0618 BAU .37_0
ROE -.1495 RRA .J320 RC3 ,1972 FAU .J7034

FOE J.1935 FRA-Z.30B9 FC3-3.6842 BRP 4745

8DE .3093 BRA 1.0890 BC3 1.0800 FSP -1815

HIO-COURSE EXECUTION ACCURACY

SGT 1644.0 SGR 385.6 5G3 561,2

RRT -.7653 RRF' -,7947 RTF .9116

EGg |688,6 R23 ,I263 R|3 ".9133

SGI 1670.8 SG2 244.2 THA J69.60

LAUNCH 04T( DEC 16 196§ FLIGHT TIME 106.00 JRR]¥AL 0ATE APR I J966

HELIOCENTRIC CONIC

RL 141.22 LAL -.O0

mP 108.35 LAP 1.49
RC 95.621 GL 15.J9

PLANETOCENTR]C CONIC

C3 23,336 VHL 5.03A

LNCN ATNTH LNCH TIRE

90.OO I 58 32
90.00 J2 16 26

100.00 3 16 41

1_._ 13 40 51

JI0.00 4 17 39

]|0.00 14 36 29

DISTANCE 311.799

LOL _3,83 VL 26.373 GAL -9.03 AZL 81.30 HCA 146.38 5NA

LOP 230.44 VP 38.111 GAP _.|_ ATP 92.25 TAL Z_?.03 TAP

GP 9.09 1AL 148o36 TAP I|0.86 EYS .99 7AE 154,6] ETE

J33.00 ECC .1B916 iNC Z.$98Z Vl 30,26Z

15.61 RCA 1O?.B4 APO 13/.16 vz 34.983

169._6 7AC 33.53 [TC 165.43 CLP-JIJ.J4

OLA -6.68 RAL 291.05 RAD 6368.0 VEL 12.113 PTH 2.J? VNP 3.3_3 OPA -13,61 RAP 300.3Z ECC 1.4110

L-1 TIRE INJ LAT ]NJ LONG ZMJ RT ASC INJ AZNTH INJ TIME PO CST TIN ]MJ 2 LAT INJ _ LONG

2063.30 -|5.63 32.12 154J9 113.91 2 32 33 1463.3 -12.27 E3,06

312A.2? 23,00 127.99 138.44 76.26 13 41 30 45Z4.3 ZZ.B7 719.97
lOll,J6 -16,74 13.05 134,36 115,13 3 46 32 1211.7 -13.12 6.04

4831.64 26,|9 207._0 138.10 15.04 13 I 49 4751,6 23.88 199.57
1620.29 -19.70 331,00 132.79 lJB.5Z 4 44 39 J020.3 -15.14 350.12

46J3.28 29.36 104.59 151,03 71.63 16 13 74 40J3.3 26.31 180,31

OR81T OET(RHINATION ACCURACY

5T 434.0 SR Z71.3 S5 434,3
CRT -,6608 CRS ,9417 CST -.8689

LEA 649.8 RSA 215.1 SS4 19.0

ELI 493.1 ELI 187.4 ALF 154.47

DIFFERENTIAL CORRECTIONS

TOE ,1993 TRA-I.1384 TC3-1.2130 BAU .4185
ROE -,2345 RRA ,|348 RC3 .Z243 FAU .JE4g9

rO_ J.J280 _RA-2.1677 rc3-5.6376 BSP 3789

DOE .3078 8RA 1.1489 8C3 1._335 rsP -1765

HID-COURSE (XECU?ION ACCURACY

SGT I802.7 $C,_ 392.1 5G3 346,6
RRT -.0040 RR1r -,8325 RTF .9|84

SGB 1844.9 R23 .1379 R|3 -.9217

8GI |830.5 SGE 229.6 THA 169.92

LAUNCH OAT[ DEC 16 1965 FL|GHT TIM( J04.00 ARRIVAL DATE APR 3 1966

HELIOCENTRIC CONIC

RL 147.12 LAL ".00

RP 108.31 LAP 1.3I

RC 97.969 GL 14.87

PLANETOC_NTRIC CONIC

C3 24.673 VHL 4.961

LNCH ATMTH LNCH TIM(
90.O0 2 3 3

90.00 12 I7 33

100.00 3 21 6

100.00 13 A2 11

110.OO 4 21 48

110.00 14 51 38

DZSTANC( 317.984

LOL 83.83 VL 28.336 GAL -R.BR AZL 87.39 I/CA |49.?8 SMA

LOP 233.63 VP 38.071 GAP 2.31 AZP 92.26 TAL 226.14 TAP

GP 9.75 ZAL J48.10 7AP 114.70 _TS Z.00 ZAE J5J.89 ETE

132.72 ECC .188A4 ;NO 2.6096 V! 30.161

1_.92 RCA IO7.71 APO 157.71 VZ 34.970
168.99 ZAC 32.67 ETC 166.Z8 CLP-II_.09

OLA -_.90 RAL 291.76 RA0 6568.0 V[L 1_.085 PTH 2.16 VHP 3.429 OPA -13.07 RAP 299.46

L-] TIN( ]NJ LAT JNJ LONG INJ RT A$C [NJ AZNTH INJ TIN( PO CST TIN INJ 2 LAT

Z049.77 -13.26 31.31 135.13 114,13 Z 37 13 1449.8 -J1.87

3J24.72 23.01 228,02 138.76 ?6.2? 13 42 36 4324,7 12.88

1797.99 -J6,36 |2.27 134.62 113.37 3 31 4 J198.0 -JZ.BI
483i.74 16.19 ZO7.61 159,41 ?3.03 J5 3 3 4151.? 23.88

J607,88 -J9.19 336,17 153.03 IJ8,78 4 48 36 1007.9 -15,30

4614,59 29.34 180.34 157.36 7J.62 16 14 53 4014.6 26.55

0I_FER[NTIAL CORR(CT|ON$

TOE ._|02 TRA-J.19_ TC3-1.373| 0AU .4606

RO( -.ZJ_3 RRA .J370 RC3 .2348 FAU .J3894

FOE 1.0433 FRA-2.0_5 rC3-3.3770 05P 38A2

BD£ .3032 BRA J._036 8C3 1.3963 FSP -J722

N|0-COUR$[ [XECUUON ACCURACY

SGT J960.| SGR 4DJ.J $G3 330.2

RRT -,8387 RRIr -.8672 RTF .9231

SG0 Z000,7 R23 .1333 RJ3 -,9261

5GI J989,| SGZ 2J3.2 THA 170./4

Ecc Io4060

INJ Z LONG

14.27

120.00

3.77

J99.57
349.42

180.47

ORBIT DETERMINATION ACCURACY

ST 483.2 5R 158.0 SS 416.6

CRT -,6753 CR$ .9473 CgT -,8714

LEA 634.3 MSA Z12,0 SSA 17._

ELI 318.Z ELI 177.4 ALr 157.38
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL. 2. 1965-66

LAUNCH 041£ DEC 16 1965

HEL]OCENTR|C CONIC

RL 141.22 LAL -.OO

R? 108.41 LAP 1.14

RC 100.323 GL J4.44

PLANET_ENTRIC CONIC

C3 23.979 VNL 4.897

LNCH AZMTH LNCH TIME

90.00 2 8 35

90.DO 12 18 16

100.00 3 26 Z9

100.OO 13 43 3

110.OO 4 26 50

JlO.OO 14 39 17

FLIGHT TIME II0.00 ARRIVAL 0ATE APR 3 1966

01STANCE 324,143

LOL 83.83 VL 78,195 GAL -8.?3 AtL 87,50 HCA I31,97 5Md J32.41 [CC .10776 IN£ 2.S0Z4 VJ 30.162

LOP 736°62 VP 38.029 GAP Z.84 AZP 92°23 TAL ZES.20 TAP 18.17 RCA 107.35 4PO 157.27 v2 34.957

GP I0.56 ZAL J47.63 ZAP IJ8.24 ETS 3,JB 7AE 149.36 ETE JGB,Z3 7AC 32.05 [TC J61.46 CLP-IJ#.T7

DkA -?,71RAL ZgZ.S4 RAD 6568.0 VEL IZ.0§6 PTH Z.15 VMP ).505 0PA -12.35 RAP 298,84 ECC 1.3946

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH IMJ TIME PO CST TIM ]NJ E LA T ]NJ E LONG

Z032.61 -14,78 30.29 158.45 114,43 Z 42 26 1432,8 -11,36 23.28
5127.68 25.06 220.22 159.15 76.36 13 45 43 4527.7 22.93 220.20

1781.34 -15.88 11.28 154,92 115.66 3 36 10 1161.3 -12.30 4.32

4854.18 28.13 207.1s 138,82 75.12 IS 5 58 4Z54.2 13.93 J99.74
1561.38 -18.79 355.37 153.34 119.10 4 53 72 992.6 -14,71 348.56

4615,91 79.37 |88.63 157,76 71.67 J6 16 8 4015.9 26,59 J80.33

DIFFERENTIAL CORRECTIONS MI0-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
TDE .2J53 TRA-J,7406 TC3-I,5343 BAU ,5006 SGT 2JJ_,6 5GR 415,7 $_3 5J0.6 ST 308._ $R 243._ 5S 397.3

ROE -.2072 RRA ,1382 RC5 .7887 FAU .15196 RRT -.8679 RRIr -.B983 RTF .926J CRT -,6843 CRS .9526 C$T -.6605

FOE .9607 FRA-1.8569 FC3-5.4864 8SP 7357 5GB 7152.7 R23 .1764 R13 -.9290 LS4 656.7 MSA 209.2 SSJ 16,6

DOE .2955 8RA 1.7307 BC3 |.5615 FSP -1654 SGJ 2143.1 $62 202.4 TMA 170,28 ELI 557.9 ELI 167,6 ALF 159.82

LAUNCH OATE DEC 16 1963 FLIGHT TIME 117,00 ARRIVAL DATE APR T 1966

HELIOCENTRIC CONIC O._STANC( 330.778

RL J47.22 LAL -.00 LOI. 83.8_ VL 28.753 GAL -8°57 AZL 87.63 HCA I56.16 5MA 132.10 ECC .18713 INC 2,3688 Vl 30.262

RP 108.44 CAP ,98 LOP 740,01 VP 57.988 GAP 3.|7 ATP 92.17 TAL 274.|9 TAP _0,36 RCA I07,_8 APO J56.8|_4.945

RC 102.682 GL 13.86 GP |I,SB ZAL |47,14 ZAP 121.48 ETS 4.63 ZA( I47,00 [TE 167.28 74( 31.64 ETC 169.03 (LP-|27.2|

PLAN[TC_ENTR;E CONIC

C3 23.751 VHL 4.872 OLA -7.66 RAL 193,41RAO 6567.9 VEL 17.026 PTH Z.15 VHP 3.591DP4 -11.37 RAP 798.44 ECC 1,5827
LNC_ 4ZMTH LNCH TIME L-r TIME |NJ LAT |NJ LONG INJ RT A$C ZNJ ATMTM ZNJ T_ME PO C$T TiM INJ 7 LAT INJ Z LONG

90.00 2 15 54 7010.85 -I4.J8 28._)_ 155.79 IJA.TS 2 49 4 1410.8 -J0.70 2_,O|

90.OO 12 18 I3 3134.58 75,I7 728.70 159.64 76.58 13 43 47 4534.6 23.07 220,66

100.00 3 33 13 1760.37 -15.Z5 I0.02 I55._6 li$.02 4 E 33 1160.3 -11.63 3.10

100.00 13 45 14 4860.34 26.34 208.7J I59.32 75,32 15 4 J5 42£0,5 24.06 200.14

$10,OO 4 35 3 157_,O0 -18.|4 354,22 |53.67 JI_.48 4 5_ 16 975.0 -14.O7 347.46

|10.OO 14 39 54 4670,45 79.47 J88.95 I38,27 7|.83 16 16 55 4020,4 26.70 180.83

DIFF£RENT]AL CCRRECTION$ MJD*cO@RSE EXECUTION ACCURACY O7817 OETERM|NATION ACCURACY
TOE .71|6 TRA-1.7810 TC3-1.7036 8AU .5394 $GT 2763.0 $(_ 4_0.6 SG3 490.4 ST 577,2 SR 227.Z Ss 372.1

ROE -.1049 RRA .1597 RC3 .3190 FAU .14486 RRT -,8976 RRF -.9257 RTF .9281 CRT -.6652 CRS .9566 CST -.8623
FOE .839t FRA-1.6940 FC3-5,3935 B$P 6883 $GB 2_03.6 RE3 ,_26 RJ3 -.9310 L$4 63_,3 MSA 7_5._ SSA - I_.8

DOE .ZSiO 8RA 1.7908 BC5 J.73FI F$P -1596 SGJ 2295.6 SGZ 191,4 THA 170.29 EL1 55|.9 EL2 |58.1 *LF 162.02

LAUNCH OATE OEC 16 1963 FLIGHT TIME |14,00 4IRIVAL D4TE APe 9 J96S

NELIOCENTRIC CONIC OJSTANCE 336,_90

RL 147.22 LAL -.00 LOL 85.85 VL 28.208 GAk -8.40 ATk 87.80 MC4 159.35 SMA 131._7 ECC .18654 INC E.1969 Vl 30.Z6Z

RP 108.46 LAP .77 LOP 243,20 VP 37.941 GAP 5.48 ATP 92.06 TAL 223.13 TAP 22.46 RCA 107,19 4P0 |35.55 V2 34.932

RC 105.043 GL 13.04 G? 12.93 7AL J46.66 ZAP I24,40 ET$ 6.45 ZAE 144.7T ETE 165.98 EAC 31.45 ETC 111.21 CLP-125.42

PL4N[TOCCNTRIC CONIC
C3 22.462 VML 4.742 OkA -8.33 RAL 294.38 RAO 6567.9 VEL II.994 PTH 2.14 VNP 3.690 OPA -10.05 RAP 298,22 [CC 1.3700

LNCH 47NTM _NCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIN[ PO C$T TIM INJ 2 LAT INJ 2 LONG

90.00 Z 24 38 1981.27 -|3.31 2?.22 156.1_ 113.23 Z 57 39 1381.3 -9.80 20.30
90,00 12 16 31 3147,7_ 15.37 7_9.51 160.27 76.99 J3 42 39 4341.8 23.33 121.§4

IO0.O0 3 41 57 1731.87 -14.39 &.34 153._5 116.48 4 10 48 J131.9 -10.72 1.48

100,00 13 42 14 4872.43 26,54 20_,05 13_._5 75,72 15 3 Z_ 4272. 4 24,32 200.95

JIO.OO 4 40 39 J547,DO -17+26 _52.72 I34,05 119,_7 5 £ 46 917.0 -13.11 346.02

llO.O0 14 59 41 4630.07 29.67 189.67 138.94 72.19 16 16 SJ 4030,1 76,95 161.49

0IFrERENTIAL CORRECTIONS NIO-COURS[ _XECUTION ACCURACY

TOE .1973 TRA-1,3109 TC3-1.8798 BAU .5763 $GT 2407.8 SGR 454.5 563 457.9

ROE ".1669 RRA .1391RC3 ,3774 FAU .|3711 flRT -,_I13 _ -,9488 RTF .9266

FOE .7495 F74-1,5198 FC3-S.27_7 86P 7375 SGB _430,3 723 ,_364 R13 -.9320

BOE .2584 BR4 !.3203 BC3 1.9173 FSP -|519 $G1 2443,4 $G2 184.4 TMA 170.18

LAUI_N OATE DEC 16 1963 FLIGHT TIME 116.00

HELIOCENTRIC CONIC 0ISTANCE 342.480

RL J47.27 LAL -,O0 LOL 83,83 VL 2B,JGZ GAL -8.2Z AZL 88.03 HCA 16Z.54 SMA

RP I08.52 LAP .39 LOP 74_,38 V? 57,896 GAP 3.78 AIP 91.88 TAL _22.02 TAP

RC 107.406 GL J1,83 GP 14,75 ZAL 14_,72 TAP 116,94 ET$ 8,81 24[ |4_.59 ET[

PLANETOCENTRIC CONIC

C3 21.664 VHL A.634 OLA -9.33 RAL 29_.47 RAO _567.9 VEL JI.9_O PTH Z.13 VHP

ORBIT 0ETERMINATION ACCURACY

ST 338.9 SR 710.2 _4_._

CRT ".6767 CRS .9602 C$T -.8493

LSA 640.9 M$_ 20!.9 SSA 14.S

EL1 5_9_8 EC._--149+:3+ALr 16_.04

ARRIVAL DATE APR II 1966

151.43 ECC ,18600 INC 1.9636 Vl 30.262
24.56 RCA 106.98 APO 155,8? V2 34.920

164.21 ZAC 31.48 ETC 114,13 CL9-128.42

_,803 0PA -B.2J RAP 796.15 ECC 1.3363

LNCH AZMTH LNCH TIME L-! TIME ZNJ LAT _NJ LONG
90.00 2 37 3 1939.45 -17.08 _4,78 156.67 11_.80 3 9 22

90.00 17 13 If 5171.53 25,73 _31.27 161.JJ 77.75 J3 39 73

100.00 3 33 48 169I,81 -13./$ 6,00 156.12 117,08 4 72 0

100.00 J3 39 6 4894,53 Z6,PO 2J0,59 J60.81 76.46 13 0 4J

110.00 4 31 38 1510.75 -16.01 350,64 |54.4_ JR0,61 3 16 48

110.OO 14 57 46 4648,36 30,04 190.92 159.83 72.8? 16 13 15
OIFFERENTIAL CORRECTIONS MJD-COUR_ EXECUTION ACCURACY

TOE .1631 T74-I,3301 TC3-7o0697 BAU o6178 $5T 25_0,8 $(_' 489.4 $63 444,6

ROE -.J4_7 RRA .1588 RC3 ,4398 FAU .1_919 RRT -._247 RRF -.9676 RTF .9291
FOE .6137 FRA-1,3447 FC3o3,|618 BSP 7885 SG8 1597.3 R_3 ,Z?_? RI3 -.95_7

80[ .ZZ09 gRA 1.5_95 Be3 7,1159 r$P -1449 861 1590.g $G7 183.5 THA ]69.89

INJ RT AS( _NJ A_NTH _NJ Tf_ _ CST rim [NJ 7 LAT INJ 7 LONG
1539.5 -8.5j ]7,9_

4571.7 15.78 Z73.JA

109J.8 -9.43 339.Zl

4294°5 24,7? 202.44

910.8 -11.83 344.0_

4048,4 Z?,41 J82.72

OR0_T 0ETERMINATION ACCURACv

ST 340.8 SR 190.3 58 302.0

CRT -,6504 CR$ .96dl CST -.82_?

LS4 6J?.7 NS4 19S.7 SSA 14.1
£L1 333.8 EL2 140.8 4L_ 166.19
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 2, 1965-66)

LAUNCH DATE DEC 161965 FLIGHT T|lq[ 118.00 ARRIVAL DAT[ APR 13 1666

HELIOCENTRIC CO_AIC 01STANCE 348.548

eL 14?.ZZ LAL -.DO LOL 83.83 VL ZS.IIA GAL -8.OA AZL 81.36 HCA 115.72 SNA 131.08 [CC .18552

RP 1D8.50 LAP .40 LO# 149.58 VP 3?,bSO GAP 4,0? AZP 91.58 TAL ZZ0.86 TAP Z$.58 RCA 109.76

RC 109.77D GL 10,03 GP 11,$? ZAL |45,83 ZAP I18.99 ITS IZ.06 ZA[ lAD.3| ETE ltl.?Z ZAC 51.78
PLAN[TOCENTRIC C(_NIC

C3 Z0.784 VNL 4.559 OLd -JO.�? RAL 296.?S RA0 6567.8 V[L I|.gZ3 PTN Z.lZ VNP

LNCH 4ZNTH LNCN TIM[ L-I TIME IN| LAT |NJ LONG IN| RT ASC IN| AZMTH

90.00 Z 55 17 1876.18 o10.18 11,09 |S7.30 116.59

90,00 12 S 10 5214.89 26.32 234.30 162.30 /9.15

IO0.OO 4 11 8 1631.58 -11.27 Z.53 156.14 IJ1.87

100.00 13 32 0 4934.83 IT.S2 2|$.43 I62.03 11.83

110.O0 5 6 55 1456,86 -14.12 341.61 JSS.OT 111.49

110.00 I4 82 42 4681,31 30,70 193.34 16J.JZ 14,|?

DIFFERENTIAL C(_R[CT|ON5 M|O-CI_JR_ [Y_CUTION ACCURACY

T0[ .10?5 TRA-I.3314 TC3-Z.2?35 BAU .9462 SOT 2191.D SC,R 539.9 8G3 417.6

ROE -,1730 RRA ,I589 RC3 ,5778 FAU .JZOZ? RRT -.9316 RRF -,9815 RTF .g186

F0E .4807 FRA-J.lSZ? FC3-5,0099 8$P 9353 SO8 Z740.8 RZ3 .3081 RJ3 ".9978

BD_ .1634 BRA 1,5406 8CJ 7.3328 FSP ol351 SGJ 2?)4.0 S_ J_._ THA J99.34

INC 1.6349 Vl 3O.ZGZ

APO 155.4D VZ 54.9D9

ETC 118.30 CLP-131.Z5

3.9410PA -5.51 RAP 288.O8 [CC 1.342J
IN| TIME PO CST TIN INJ 2 LAT IN| Z LON5

5 26 53 1276.$ -6.54 J4.51

15 32 5 4614,9 14.56 2ZG.O?

A 38 Ig 1031.6 -7.45 $55.8Z

14 54 15 4334.8 25.86 ZD5.J7
5 31 11 859.9 "9.86 341.JI

16 10 44 4082.3 ZS.ZZ 185.02

O2817 _ETERMINATION ACCURACY

ST 532,5 SR 169.5 $$ Z49.D

CRT -.5931CRS .9533 CST -.7994

LSA 587.3 HSA I84.4 55A 13.6

EL1 847.7 EL7 131.7 ALF 168.83

LAUNCH DATE DEC I9 |985 FLIGHT T|NE 120.OO ARR|VAL DATE APR 15 J966

HELIOCENTRIC CONIC DISTANCE 384,596
RL 147.77 LAL -,DO LOL 83.83 VL 79,D65 GAL -7.84 AZL 88.88 HCA 168.90 _A 130.72 [CC .18509

: RP 108.59 LAP .12 LOP 752,73 VP 37.80_ GAP 4._5 AZP 8J,J0 TAL 219,66 TAP 78,56 RCA |O6.53

RC 112.133 GL ?,OJ GP 71,39 ZAL 145,51 7AP 130,25 ITS JGo?l ZA[ J37.61 [T[ 158.08 ZAC 32,57

PLAN([TOC[NTRIC CONIC i i_i _
C3 J9.848 VHL 4.455 OLA -13,?_ RAL 298.35 RAD 6567,8 V[L 1J.884 PTH 2,11 VHP 4,127 OPA -1,53

LNCH AZMTH LNCH TIN( L-| T|N( INJ LAT |NJ LONG |NJ RT ASC |NJ AZMTH |NJ TIN( PO C$T TIN

90.00 3 75 _D 1770.?7 -6.92 15.01 J58.37 1J1.53 3 54 5D IlTO.8
90.00 I1 47 51 5298.34 7?.15 240.23 164.14 81.99 13 16 9 4698.3

JOO.OO 4 39 75 1531.99 -8.OA 356.88 157.19 1|8.89 5 A 51 931.7

100.00 J3 16 76 5017.85 78.5J 219.00 J64.03 80.60 J4 39 59 44J2,6

liD.DO 5 31 25 1398.87 -10,94 342.78 196.01 111.59 5 54 13 798.9

110.O0 I4 40 56 4748,74 3J,82 |98,|5 163.19 76.81 16 0 5 4148.2

DIFFERENTIAL CONRI[CTIONS NI0-COUR8[ EXECUTION ACCURACY

TO[ -.DO|8 TRA-1.3093 TC3-2.5007 BAU .665l SGT ZSZ2.ZoSGR 618.4 SG3 385.5

ROE -.0884 RRA ,153| RC3 .6431 FAU ,I0996 RRT -.9321 RR[r -.9917 RTF .9280

FOE .7718 FRA -,9438 FC3-A.7969 BSP 8861 SOB 7888.7 R23 .3338 213 -,9333

80[ .D884 BRA J._177 SC_ 7.5871FSP "J258 S01 7880.9 SO7 718.6 THA JG8.38

INC 1.1194 Vl 50.262

APO 154.92 vz 34.897

[TC 184.44 CLP-133.94

RAP 297.93 ICe i.3z_6
IN| 7 LAT IN| 7 LON0

-3.17 8.39

Z5,86 231.84

-4.11 35D.18

76,91 ZJO.SS

-6.57 336.42

19,68 189.60
ORBIT DETERMINATION ACCURACY

ST 524.0 SR 130.1 SS J74.0

CRT -.4768 CRS .9042 CST -.79Z9

LSA 546,9 HSA 149.? 554 14.6

ELI 577,8 CL7 113.5 ALF J?Z.9Z

LAUNCN DATE DEC 16 1965 FLIGHT Tilq[ IZ2.OO ARRIVAL DATE APR 17 1666

HELIOCENTRIC C_IC DISTANCE 560.623

RL 147.22 LAL -.DO LOL 65.83 ¥L 18.015 GAL -?,64 AZL 89.80 HCA I?Z,D8 SNA 130.36 ECC .18471

RP 108.65 LAP .03 LOP 255.91 VP 37.755 _AP A.62 AlP _,20 TAL _16.41 TAP 30.49 RCA 106.78
Rc 114.4o5 GL 1.27 GP 2e.19 ZAL 148,02 zAe 1Zt.66 ITS 23,_EZk[j33:6_[T[ 182.85 tAc 54.3_

PLANE TOCENTRXC CONIC

C3 lS.�6D VHL 4.354 O_A -19,16 RAL 300,65 840 6517.| V[L 1J.847 PTH 2.10 VHP 4,443 0PA 5.26 RAP 29?.52 ECC 1.3lID

LNCH AINTH LNCH TIME L-] TIME IN| LAT IN| LONG IN| RT ASC IN| ATNTH IN| TIME PO CST TIN IN| _ LAT IN| _ LONG
90.00 A Z6 58 1_58.50 -.IZ 3.17 161.03 |18.32 4 52 56 958.5 3.61 356.53

90,DO 11 4 35 5489.00 28.29 254,09 166.03 88.83 12 36 4 4889.0 21.83 Z45.43

|OO.OO 5 )6 78 1114,20 -1,42 145,96 190.31 1J9.8( 5 58 43 7)4.2 ).)? 3)_.44

1DO.DO 11 3? 45 5188",53 2_.78 751.90 167,97 81.77 14 4 14 4588.5 79,06 _75.17

liD.DO 6 19 ? 1700,59 -4,65 333.81 15_._0 123.90 6 39 ? 600.6 -.16 327,6D

JJO.OO 14 IJ 37 4894,90 51.51 709.23 19?,_0 83.14 18 33 IJ 4294,9 $2.16 _OO._A

DIFFERENTIAL C(:_R£CTION$ MJD-COUR$1[ _CUTION ACCURACY OP81T O[TERNINATION ACCURACY

TO[ -,1715 TRA-1,7336 TC_-7,7348 8AU ,7239 SGT 2851._ S_I! 745.1 SG5 338.0 ST 596.5 $R 69.1 SS 131.Z

RD[ -,0_25 RRA ,J40J RC) ,8217 FAU ,095_? RRT -.9Z69 RRF -.9987 RTF .9173 CRT -,SGOO CR$ .61_6 CST -.9?57

FOE -,1148 FRA -,6811 FC3-4.3550 8SP 9358 SGB _O4_,4 22] ._459 RI3 -.9348 L5A 611.A NSA 58.3 SSA ZS.Z

ODE ,7127 BRA 1.2415 Be3 7.8558 FSP -I|03 SGJ 3031,Z SO| _11.5 rHA 169,75 ELl 597.8 EL2 5T.! ALF I?$.ZS

]NC :1_ Vl 3O.Z¢Z
kPO 154.44 ¥) 34.8_6

£T( 1_4.0_ CLP-136._5

LAUNCH DATE DEC 16 1965 FL_taAT TIN( J_A,O0 ARRIVAL DATE APR 19 1_66

HELIOCENTRIC CONIC

RL 147._7 LAL -.00

RP 108.66 LAP -,16
RC 116,_52 GL -17.34

PLAN[TO(ENTRIC CONIC

C3 J9.338 VHL 4.398
LNCH AZMTH LNCN TIN(

7d,1) 6 J )2

105.87 10 B 28

74.I3 6 J 37

I05,87 JO 8 78

110,O0 9 S _

110.O0 12 3 4_

O/STANCE $_6.677

L(_ 83.83 VL 27.96_ GAL -7.43 _ZL _|.84 H_A 175.75 SI4A |_0,00 [CC .18438 INC 1.9394 Vl 30,261
LOP 259,08 VP _7,708 GAP 4.88 A_P _,06 TAL 717,11 TAP 32,17 RCA 106,03 APO 153,97 VZ 34.875

OP 41.48 ZAL 141.87 2AP 125.03 (TS 35.10 74[ 1_5.45 [T[ 144.30 7AC 39.90 [TC 709.88 CLP-140.02

DLA -31,14 RAL 305.47 RAD 6867,8 VEL 11.883 PTH 2.10 VHP 5.785 OPA 18,36

L*I T|M[ JNJ LAT IN| LONG |NJ RT A$C |NJ AZN?H JNJ TIME PO C$T TIN

1279.88 72.35 354.17 114.58 1|3.72 6 72 52 6?9.9
5176.89 7_.36 _73.48 174.58 1J3.71 11 44 45 5117.0

1279.96 77,35 354,17 174.58 113.72 6 77 5_ 679.9

5776.99 21.36 173.48 |14.58 113.7| |1 44 45 5171,0
684.20 14.71 _06.37 170,40 JEI,Zl 9 16 55 84.7

5420.65 _.45 E49.37 111.87 106.35 13 34 3 481D.6

DIFFERENTIAL C(_RI[CTION$

TO[ -,1828 TRA-I.O143 TC3-7,1791 8AU ,7664

ROE .|749 RRA .O843 RC$ 1.0307 FAU ,06_74

rOE -.$549 FRA -,314_ FC3-3,1219 8SP 9898

80£ .8_J¢:BRA 1.017_ BC3 2,94_42 rSe -875

RAP 795.00 [CC 1.3183

IN| Z LAT IN| Z LONG

25.36 346.d8
25.37 265.79

15.36 3A6.48

75.3? 765.19

18.73 299.86

37.38 740,69

0281T O[T(RNINATION ACCURACY
ST 1136.5 SR 232,8 $$ 395.3

CRT -,9661 CRS .9998 CST -.9669

L$A 1270.7 NSA IO9.Z SSA 4.4

£LJ J158.6 EL2 58.B ALF 168.78

N|O-COURS[ IX[CUT|ON ACCURACY

.I,_T 30?8.6 _ 843.7 8G3 151._

RRT -,9134 RRF -,9981RTF .9300

SGB 3220.0 223 .33A5 RJ3 -.9415
SGJ 3J98.7 SG_ 369,7 TNA 194.14

)
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 2 1965-66)

LAUNCH DATE DEC 16 1965 FLIGHT TIME IZ6.DO

HELIOCENTRIC CONED

RL |4T,Z2 LAL -,DO

RP |O8.G9 LAP -.35

RC J|},ZO6 GL -SZ.IT

PLANETOCENTRIC CON|C

C3 ST,3ZG VNL 7.5T1

LNCH AZNTH LNCN TIME

Z6,86 5 ZO S!

IS3.|4 IS 3| l)

ZG,BG 5 EO 5I

153.14 |§ ]| l]

Z6,86 5 ZD 51

153.I4 J5 3| |3

D|rFERENTZAL CCsqRECT|ONS

TDE-4.OO75 TRA .313S TC_ -.8514 8AU .679J

ROE .5730 RRA -.2809 RC3 .Z458 FAU .02098

FDE-I.ZDTZ rRA .E233 FC3 -.3J69 BSP I0695

BOE 4,D483 BRA .4209 BC3 ,BSG| FSP -31D

ARRIVAL OAT[ APR 21 1966

DISTANCE 372.88D

LOL 83.83 VL 27,913 GAL -?.2| A/L I0Z.4? MCA ItS.)g SMA ]29.83 [CC .|8403 INCIZ.AYOS ¥1 30,tGZ

LOP 262,25 VP 37.660 GAP 5.13 AZP TT.53 TAL 2|S.78 TAP 34.|6 RCA 105,78 APO 153,49 VZ }4,865

GP 7|,58 /AL 116,21 IAP 10T.J? [T8 59.ZI IA( 101.64 (TE 144.76 ZAC 58,35 [TC Z4O.Tg CLP_158.05

OLA -65.5T RAL 3AD,82 RAO 6559.0 VEL 13.381 PTH Z.44 YNP |0.79) DPA 4T,J8 RAP 280.14 [CC 1.9434

L-I TIN| IN| LAT IN| LONG IN| RT ABE IN| ArMTH |NJ TIN| PO CST TIM IN| 2 LA T IN| Z LONG

2DI9.05 Z4.85 65.93 239.23 154.0J 5 54 30 1419,1 3J.99 GE.Z3

5577.49 24.86 ZSB.O? 239.25 154.00 17 4 IJ 49TT.5 31.99 ESA,37

2019.05 24.85 65.93 239.23 154.01 5 54 30 J4|g.I 31.99 62.23

5577.49 24.86 H58.07 H39,25 154.00 |T 4 I1 49T?.§ 3|.99 254.31

2019.05 24.85 65.93 H39.H3 154.01 5 54 30 I439,| 31.99 62.23

5577.49 24.86 258.07 239,H5 154,00 17 4 !| 4977.5 31.99 Z54.37

NID-COURS.E [X[CUT|(_N ACCURACY C_SIT _ETERM|NA T|ON ACCURACY

SGT 3348.9 SGR 7BH.5 SG3 96;4 ST 3038.2 SR AGH,5 85 86D,3

RRT ",8066 RRF ",9|83 RTF .9747 CRT -.956T DR5 .9769 CST -.9988

SGB 3439.| RH3 ,1985 R13 ".gBDI LSA 3188,0 NSA I48.5 SSA ,4

SG| 3408.9 SG2 484,4 TNA 169,13 ELI 3070,3 ELZ 133,2 ALF |7|.70

LAUNCH DATE DEC IS 1965 FLIGHT TIME |28.00 ARRIVAL DATE APR 23 1966

HELZOCENTRIC CONIC DISTANCE 3?B,GB2

RL I47.ZZ LAL -.OO LOL 83.83 VL H7.881 GAL -?.OI ArL 7|.46 HCA IBI.6B SNA 129.28 ECC .18415 INC|8.53$D V| 30.262

RP JOB.T2 LAP -,53 LOP 285,42 VP 37,61H GAP 5,4I ArP |08.53 TAL 2J4,3D TAP 36,|8 RCA 105,46 APO 153,07 v2 34.856

RC 1Zl.557 GL 59.48 GP -69.78 rAL 108.52 rap |08.84 (TS HSZ,8B rAE 97.0J [T[ 199.55 ZAC 85.28 [TC IOl,09 CLP-J59.I7

PLAN[TO_ENTRIC CONIC

C3 104.|44 VHL JO.ZO5 OLA 40.37 RAL 298,|8 RAO 6570.O V[L |S.OI6 PTH _,70 VHP 10.447 OPA -84.57 RAP 63.28 ECC Z,7|40

LNCH AZNTH LNCH TIME L-I TEN{ IN| LAT IN| L(_dG IN| RT ASC IN| ATNTH IN| TINE PO CST TIN IN| Z LAT IN| Z LONG

59,93 |$ l| 53 4565.8| -lJ,Sl _07._ J94.34 5|,03 17 27 59 3965.8 -J_.4_ 2D|,14

IZO,O? 22 56 J 3305.32 -J|,49 I||.J4 194.33 51.03 H3 51 6 2705.3 -I6.aA 105.O9

59,93 18 II 53 4565,81 -1|.5| HOT,ZO 194.3A 51,03 l? 27 59 3965.8 -I6.46 2OJ.14

IHO,O7 ZZ 56 J 3305,3H -II.49 |1|,_4 194,33 5|,03 23 5J 6 2705.3 -12.44 |05,09

59.93 ]6 II 53 4565,8I -II.SJ H07,ZO I_4.34 5|.03 |7 27 59 3965.8 -f6.48 20J,|4

120.07 22 56 | 3305.32 -JJ.49 Jij,|4 J94._) Sl,03 23 5| 6 2705.3 -I6,44 105,O9

DIFFERENTIAL CORRECTIONS NIO-COURSE EXECUTION ACCURACY ORBIT DETERNINA TION ACCURACY

TOE 4.6770 TRA-H,7440 TC3 -,35H4 BAU .4908 SGT 3479,| $GR 7|7,2 $83 94,9 ST H804.6 SR 334.Z 55 861.8

ROE -.4778 RRA ,90H4 RC3 -.0088 FAU .0|777 RRT -,8H94 RRI r -.TJA8 RTF .9833 CRT -.9124 CRS ,88J8 CST -.9976

FOE ;,6819 FRA -.6397 FC3 -.1477 BSP |0407 SGB 355Z.Z RZ3 -.I996 RJ3 -.9798 LSA 2949.2 MSA |49,Z 55A ,5

BDE 4.9003 BRA 2.8886 BC3 .35H5 FSP -308 $G| 3530,Z $GH 394;9 THA J70.17 ELI HBHI.2 EL2 J3E,O ALF 173,78

LAUNCH 0ATE DEC 16 |965 FLIGNT TIME |3O.0O ARRIVAL DATE APR Z5 |966

HELIOCENTRIC CONIC

RL 147.22 LAL -.O0

RP lOS.T5 LAP -,T2

RC lZ3,903 GL 45,84

PLANETOCENTRIC CONIC

C5 35,524 VHL g,960

LNCH ATNTH LNCH TIN(

90.00 21 51 gA

90.00 17 I9 |7

TOO.DO Z3 33 6

|O0.OO 18 ZO 46

liD.DO J 24 Z8

lID,DO 19 A9 49

DISTANCE 384,605

LOL 83.83 VL 2?.808 GAL -6.7? AZL 81.40 HCA |84.82 SNA 128.90 E(C .18395 INC 8,59?0 V| 30.262

LOP 268,59 VP 31.565 GAP 5.64 ArP 98.57 TAL 213.09 TAP 37.9_ RCA 105,19 APO 152.6| VZ 34.846

GP -38.79 HAL 121,57 ZAP |30.25 ITS 3|4.00 rAE |Z0.50 ET[ 209.92 ZAC 63,40 [TC 127.85 CLP-|4$.0O

OLA 24.05 RAL 298.59 RAO 6568.4 VEL ]2.526 PTH Z,27 VHP

L'| TIN[ IN| LAT ZNJ LONG INJ RT ASC |NJ AZNTH IN| TIME

3HES.D$ -25.T4 112.49 ITg,Z7 77,?8 22 45 39

413|,T4 -Z,J6 168.I7 I70.40 6I,T6 18 28 9

2898.78 -28.05 89.02 179.80 79.Zl 24 21 25

3933,25 -.|1 152.45 I$9.26 60.11 19 Z6 20

25{2.84 -3_,47 64.50 l_0.gI 82.60 2 7 JJ

3842.16 4.55 142.$4 J86.35 56.09 19 53 51

DIFFERENTIAL CCRRECTION5 MiD-COURSE EXECUTION ACCURACY

TOE Z.]D58 TRA-Z,JD59 TC3-1.5652 8AU .7534 5GT 3534.3 SGR 462.9 SG3 233,4

ROE .3593 RRA .Dill RC3 -.2584 FAU .DGIZ_ RRT .7627 RRF .9329 RTF .9433

FOE J.8932 FRA -.8565 FC3-1.4935 8SP ]D883 SGB 3564.5 RH3 .3Z21 R|3 ,9460

8DE 2. J363 8RA H,JD59 BC3 1,5864 FSP -763 88| 3582.1 SGZ 297.9 THA 5.75

LAUNCH DATE DEC I6 196_

HEL|C_ENTRJE CONIC

FLI'G, HT TIME J32.00

O|STAN([ 390.545

3.461 OPA -5g,54 RAP 3|9,08 ECC 1.5846

PO CST TIN |NJ 2 LAT IN| 2 LONG

2525.J -2T,]7 lO4.1Z

353J,7 -5.92 161.51

2298.8 -29.25 80.42

3333,3 -A.O8 |45.92

1962,6 -34,|3 55.3Z

32A2,Z .O? J36.43

ORS|T DETERN|NATION ACCURACY

ST 2131.5 5R 3aS.S 85 86_.5

CRT .94G9 ER5 -,9976 CST -.9856

LSA 2521.2 NSA ]70.3 $5A 1.1

ELI 2156.5 ELI 109,8 ALr B,75

ARRIVAL DATE APR 27 1966

RL 147,22 LAL -.DO LCX. 83.83 VL 27,75_ GAL -6.53 ATL 83,4_ H_A 187.98 SMA 1H8.53 EEL ,|839D INC 8.5075 V| 30.262

RP 108,78 LAP -,9(J LOP 27|.78 VP 37._|7 GAP 5.87 ArP 96,45 TAL HI|.66 TAP 5g,_4 RCA |0A.89 APO 152,16 VZ 34,838

RC |26.H43 GL 3?.Ol GP -H5,09 rAL IHS.H_ rap 139,15 ET$ 3_4.89 rAE 1_7,58 ETE H02.54 rAC 55.|9 ETC I36,49 CLP-146.64

PLANETOCENTR|C CONIC

C3 28,957 VH_ _,I_H OLA 17,47 RAL 300._ RAD _,| VEL JH.|79 PTH _.|9 VHP 4,872 OPA -45,8_ RAP 5J5.37 ECC 1.4436

LNCH ATNTH LNCN TZME L-| T|ME IN| LAT IN| LONG IN| RT A$C IN| ArMTH IN| TIME PO CST TIM IN| 2 LA T IN| Z LONG

90.00 23 HO J_ 2864.05 -29.3| 96._0 JTI,9_ 90.47 24 7 59 2264,0 -27,95 77,86

90.00 I6 T Z? 4354.23 5.00 180.$0 |65.75 62.09 IT HO J 3754.2 J.ZH |73.96

_OO.O0 0 55 41 2_68.99 -Hg.B4 64.77 173.89 9|,78 ! 38 30 1969.0 -_9.28 56_O|

|00,00 IT 18 _ 4|HA.52 6.3A 16H,98 !$_*0| $0.7) IB 2T 23 3524,5 Z.39 ]56.4Z

liD.DO 2 H8 |4 HH85.TO -33.BH AH.98 J73.1_ 95.H9 3 4 19 1665,7 -32.72 33.90

llO.OO J8 4 38 3980.38 g.75 |49.!39 |6H,94 57,07 19 J0 55 3380.6 5,35 J43,67

D|F_(RENTIAL C(_R[CTION8 N|0-_$E EXECUTION ACCURACY OREIT DE TERNZNA T|ON ACCURACY

TOE 1.5T88 TRA-I,9058 TCI-H,ZO|5 8AU .79611 8GT _6_J.5 $GR 3|3.0 $83 _88,] ST |862.8 SR 229.1 55 815.7

ROE ,_O74 RRA .0244 RC3 -.ZO39 FAU .O761| RRT .7233 RRF .9|53 RTF .9326 CRT .9210 CR$ -.9835 CST -.976)

FOE 1,7383 FRA -,9060 FCI-H.444| 85P ||29J $GB 363_.0 R23 .3482 R|3 ,9338 LSA 2038.4 N5A J81,5 55A 2.5

BD[ 1.5904 BRA J.9060 BC3 Z,H|09 FSP -960 $GI 3628.6 852 HI5.7 THA 3.59 EL| 18T4.B EL_ 88.7 ALr 6.4P

J$SJ



JPL TM 33-99 EARTH--VENUS TRAJECTORIES iVOL 2, 1965-66

LAUNCH 0ATE 0EC J6 1965

HELIOCENTRIC CONIC

RL |4?,ZZ L4L -.00

RP 109.B0 LAP -1.08

RC J29.59I GL 33,$S

PLANETOCENTRIC CONIC

C3 23.638 VHL 4o862

LNCH ATMTH LNCH T|HE

90.00 O O 5?
90.00 15 45 35

100.00 J 29 58

i00.00 J6 59 15

I_0.O0 2 55 84

IIO.O0 J? 50 19

rLJGMT TIME 134.00 ARRIVAL 04T[ APR Z9 1966

DISTANCE 396.4?4

LOL 83.83 VL 27.?01 GAL -6.Z9 ATL 94,40 HCA Jgl.JS SMJ J29.]6 [CC .]B394 iNC S.6003 vl 30.262

LOP 274.91 VP 37,470 GAP 6.I0 ATP 95._0 TAL ZIO.2I TAP 4].36 RE4 104.59 APO 151.73 V2 34.830

GP -19.|! 74L JZ6.EI ZAP I4_.?| [TS 33|.85 74[ |30.0J [T[ J_7.J? 74( SE.20 [TC JdE.I_ CLP-147.99

0LA 14.38 RAL 302.33 RAD 6568.0 V[L 12.042 PTH 2.15 VHP 4.763 OPA -38.6? 84P 315.03 ECC 1.3890

L-| T_N[ IN| L&T |NJ LONG _NJ RT ASC IN| A_MTH IN| T|N_ PO CST TEN IN| Z L&T IN| Z LONG

2118.34 -27.?? ?S.99 1_1,91 95.76 0 46 IS 2118,3 -Z6.68 67.39

4433.JS ?.SS I85.17 165.18 6Z.63 ]6 59 30 3835.I 3._3 17B.48

2431.25 -29.12 54.90 |71.74 97.09 2 l0 29 J93|.3 -27.93 46.03

4J97.47 8,75 167.06 |64._4 _|._0 19 9 ]3 3597.3 4.85 160.44

2J63.96 -32.67 33.65 J?l.0e 100.£B 3 31 88 J564.0 -30.85 74.9J

4037.32 ||.84 153.07 |62.69 57.?0 18 3? 36 3437_§ 7.50 J46.68

0IrFERENTIAL COq'REC?IONS
T0E 1.3735 TRA-I,8014 TC3-2.6087 BAU ,8253

R0[ .I460 RRA .0374 RE3 ".IZ]O FAU .079|9

F0_ 1.3639 FRA -.8955 FC3-2.9000 ese 11603

8o[ J.3813 BNA 1.8018 B(3 2.61|5 FSP -I00Z

LAUNCH 0ATE DEC I6 J965

HELIOCENTRIC CONIC

RL J47.22 LAL -._0

RP 108.82 LAP -J.29
RC J)O,glI Gb 31.33

PLAN_TOC[NTRIC CONIC
C_ 21,743 VHL 4.663

N|O-COURSq_ EXECUTI_N ACCURACY ORBIT O£TERNZNATZON ACEURACV

SOT 3722.3 $GR 213.4 803 30O.I ST 1749.7 SR 172.7 SS T66.4

RRT .6008 RRF .8236 RTF .9274 CRT .893? CR$ -.9763 CST -.9692

SOB 3?29.6 R23 .3318 RJ3 .9279 LSA 1907.9 NSA 187.3 SSA 3.9

SOl 3724.7 S¢2 |70.3 THA 1.99 ELI J755.6 EL2 ??.Z ALF 5.05

FL|GHT Till( 136.OO ARR]VAL CA TE MAY J 1966

O|gTkN_E 402.391

LOt. 83.83 VL 17.647 GAL -6.02 ATL 84.91 HCA 194,3| SNA 127.79 _CC .IB40? INC 3.0913 VJ 30,262

LOP 278.09 VP 37.424 GAP 6.32 ATP 94.93 TAL 208.74 TAP 43.05 RCA 104.27 APO 131.32 v2 34.872

0P -14.00 7AL |26.04 ZAP |46,67 E?$ 335,55 _A[ 130,90 [T[ |93.35 zXC 31,30 ETC J46.Z| CLP-149.44

LNCH AZNTH LNCH TIME L-| _|#E IN| LAT
gO.OO O 2t 9 2642.33 -27.13

90.00 I3 38 33 4470.39 8.66

I00.00 J flO 3 2338.7Z -28.40

I00.00 16 33 20 4229.43 9.79

IIO.O0 3 13 11 2098.68 -3|.74

IIO.OO I? 46 43 4062.24 12.74

DIFFERENTIAL CORRECTIONS
TOE I._733 TRA-I.?)08 TC3-2,93|_ BAU .8323

RO_ .l_O? RRA .0424 RE3 -.0_12 FAU ,07_48
rOE !.4283 FRA -.38_I rC3-3.J243 BSP 11997

6DE 1.279Z ERA 1.7313 BE3 Z.93J7 FSP -1004

DLA J2.77 RAL 304.31 RA0 6flE?,9 VEL 1J.963 PTH 2.13 VHP 4.7?6 0PA -34.29 RAP 313.68 [cc 1._379
|NJ LONG |NJ RT ASC _NJ A_M?H |NJ T|ME PO C$? T|H _NJ 2" LAT |NJ Z LONG

?0.42 _71.4, p_ I _ i| t_42.3 -23._ _z.os
JS?.Jg 1_5.59 62.93 16 _3 6 3870.6 4,96 I80.47

A9,33 11|.21 99.76 2 29 24 1739.7 -26.7fl 40.9I
J_/_.B6 154,99 6J.61 18 3 49 3629.4 5.97 167.ZI

28.79 170o42 103.42 3 48 I0 1498.7 -29,37 20.76

J54.43 163.24 58.0| 18 34 23 346Z.Z 8.4Z 147.99

NXO-COUR$( EX[CUT|ON ACCURACY OR_XT OETERNIN4TION ACCURACY

SGT 3831.0 SGR |64.6 SG3 300.7 ST J998,0 SR 149.| SS 730.B

RRT .3903 RRF .6292 RTF .9239 CRT .9753 CRS -.972_ CST -.9637

5G8 3834.5 R23 .290I RJ3 .924J LSA 1944.6 ,SA 191.9 SSA 5.3

SOJ 3_3|.5 502 151.6 THA .96 _LI 1703.0 [L_ 71,9 4LF 4.40

LAUNCH 0ATE O[C 16 J965 FL|GHT TIME ]39,00 ARRIVAL DATE NAY 3 t966

HELIOCENTRIC CONIC 0IS?ANC[ 409.295

RL 147,ZZ LAL -.00 LOL 83.83 VL 27.394 GAL -3.?6 AZL 95._4 HCA 197.48 SMA 127.43 ECC .19429 JNC 4.7639 vJ 30.262

Re I0_.63 LAP -J,45 LOP 28].25 VP 37.3?9 GAP 6,34 ATP 94,54 TAL 20?.24 TAP 44.72 RE4 I03.94 APO 130.9I VZ 34.81i

RC I33.736 GL 30.29 GP -1|.33 7AL |23.29 ZAP J49.92 [TS 338.32 74_ I31.1_ ETE 191.04 _AC 31.43 [TC 149.24 CLP-15D.g?

PLANETOC[NTR_C CONIC

C3 20.436 VHL 4.52| OLA |I.94 RAL 306.0? RAO 6367.9 V[L |J.909 PTH 2.IZ VHP 4.933 OF4 -3|.23 RAP 3t_.79 ECC J.3363
LNCH 47N_H LNCH T|N[ L-1 TIME |NJ LAT INJ LONG |NJ R? ASC |NJ ATNTH |NJ TIME PO CST TIN _NJ Z LATINJ Z LONG

90.00 O 36 14 2399,23 -26.67 67.35 I71.7Z 99.90 ! 19 34 ]999.Z -Z3.03 39.0?

90.00 15 38 33 4493.86 9.07 19?.95 |66.40 63.06 16 53 |7 3883.9 3.39 IBI.Z!

100.00 2 3 39 2317,30 -17,88 46.36 171.47 101.24 2 42 J? I717.3 -26,03 38.04

JOO.O0 J6 53 49 424j.02 10.15 169.52 165,82 91.74 18 4 30 3641.0 6.3I ]62.85

II0.00 3 23 38 2060.90 -3I.II _6:02 |?0._I i04.93 3 39 39 1460.8 -28.74 1T.67

If0.00 I? 49 20 4070.79 13.03 1_4,#7 164.1Z 58.11 18 36 II 34?0.3 8.?Z I48,47

_IFrERCNTIAL CC_RECTIONS N|D-COURS[ (X[(UT|_ ACCURACY ORBIT 0?TERN|NATION ACCURACY

TDE ]._2_6 TRA-|,6?02 TC3-5.212d BAU .B??? SOT 3939.3 SG_ |50.B SO3 296,5 ST |69_,3 SR 141.4 S$ ?06.4

ROE .1108 RRA .0423 RC3 ,0051 FAU .07636 RRT ,1440 RR_ .3636 RTF .9212 CRT .9699 CRS -.9726 CST -.9396

FOE J.3247 rRA -.4813 rc3-3.2346 BSP |2394 $68 3942.2 R23 .2332 RI3 .92J3 LSA |8|9.6 MSA 195.I 554 6.6

BOE _.2276 BRA 1.6707 8C3 3.2124 KSP -992 SGI 3939.3 S{2 |49.Z THA .32 EL| |686.9 EL2 69.5 ALF 4.I9

LAUNCH 0ATE OEC J6 I96fi FLIG_AT T|I_ 140.00 ARR|VAL OAT? NAY 5 ]966

HELICKENTRIC CONIC D|STANCE 4|4.|83
RL 147,22 LAL -.OO LOt. 83.83 VL 2?.540 GAL -3,49 _ZL 8_.4? HCA 200.63 :.,_A J2?.O? ECC .J946| |NC 4.3342 Vl 3O,Z6Z

RP I08.87 LAP -1,60 LOP 284.41 VP 37.332 GAP 9.?_ A2_P 94.24 TAL _05.71 TAP 46.36 RCA 103.61 APO J50,32 v2 34.809

RC 133.353 GL 29,43 GP -9.47 ZAL |24.17 ZAP 130.80 ETS 340.69 ZA_ |31.2Z ETE 199._| 7AC 32._2 E?C I31.60 CLP-I52.Z5

PL4NETOCENTRIC CONIC

C3 19.428 VHL 4.409 OLA 1].37 RAL _O?,86 RAO 6567,8 VEL ||.866 PTH 2.JI VHP 4.910 OPA -29.99 RAP 3|8,|? [CC 1.3197

LNCH ATNTH LNCH TI_E L-| TZM£ _NJ LAT IN| LONG JNJ RT AS( ;NJ AZNEH |NJ T|M_ PO CST T_N IN| Z LAT IN| Z LONG
90.00 0 46 19 2574.79 -26.37 95.61 I72.46 I00.72 I 29 23 1974.9 -74.62 37.39

90.00 J3 42 39 4484.23 9.08 187.97 167.43 63.06 16 57 20 3884.Z 5.39 191.23

IO0.OO Z 13 40 Z293,58 -27.53 44.6? 172,19 10_,0? Z _1 53 1_93.6 -23,61 36.41

i00.00 ]6 38 3 4_40.67 I0.13 |_9,30 |96.86 6J.73 18 8 46 3640,7 6,30 161.$3

IJ0.OO 3 35 8 2038.62 -30.70 24.42 |7J.29 ]05.92 4 9 7 1439.6 -28.23 J6.09

IlO,O0 |? 33 6 4068.40 J2.96 134,?? 163,_0 _8,09 19 0 54 3468.4 8,63 148.3Z

O|FFER[NTZAL CORRECTIONS _ NI0-(OUR$_ EXECUTION ACCURACY ORBIT 0[TERM_N4T_ON ACCUR4CV

TOE !,J97J TRA-J.6|39 TC3-3.4772 BAU .9032 $GT 4030.1SGR |36.3 $93 290.4 ST ]6_6.1 SR 14|.3 $5 687.7

R0( .|092 RRA .0391RC3 .0308 FAU .07393 RRT -.0464 _ .J326 R?r .9J96 CRT .$749 CR9 -.9769 CST -.9569

FOE 1.2394 FRA -.390_ FC3-3.2942 BSP 12842 SOB 4053.1 R23 -.17_6 RJ3 -.9J_ LSA JBI3.B H$A 196,4 $$4 $.0

B0[ |,_020 _RA J,6J44 8C3 3.4??6 FSP -983 $GJ 4050,! SG2 156.3 THA J79.90 ELI J690.6 ELI 68.4 ALF 4.ZJ

J932



JPL TM 33-99 EARTH--VENUS TRAJECTORIES f VOL 2 1965-66)

LAUNCH 0ATE _EC 16 1965 FLIGHT TIME 142.00 ARRIuA_ 0ATE NAY 7 196_

HELIOCENTRIC CONIC DISTANCE 42_.061

RL J47.ZZ LAL -.OO LOL 83.83 VL 27.486 GAL -5.ZJ ATL 85.64 MCA 203.81 SMA J26.7J £(C ,38303 JNC 4.3634 Vl 3D.Z6Z

RP 108,88 LAP -1.76 LOP ZBT.3B VP 37,Z88 GAP 6.91 ATP 93.99 TAL 204,16 TAP 47,97 RCA 105,26 APO 130.15 VZ 34,804

RC J37.863 _L 28,87 GP -8.JO 7AL 12E,80 TAP |52.46 ETS 342._2 ?AE 13|.|4 [TE 187._d 7AC 3_.I6 ETC J53.32 (LP-153.39

PLANETOCENTR|C CONIC

C_ 18.60Z VHL 4.JIJ 0LA 11,30 RAL _0g.69 RAC 6567.8 V_L 11.8J1 PTH 2.10 VHP 4.99g CPA -27.17 RAP 519.72 ECC 1.3061

LNCH AZNTN LNCH TIME L-! TIME IN| LAT |NJ LONG IN| RT AS( IN| ATMTH IN| TIME PO CST TIN _NJ 2 LAT IN| Z LONG

90.00 0 54 21 2562.26 "26.Z1 64.74 17_.50 101,J5 I 52 3 I96_,3 -24.4| 56-5}

90.00 15 49 2_ 4476.Z7 B,83 |87,52 168,64 62.99 17 3 57 3876.3 5.14 IB0,?_

100,00 Z 21 30 22gI,_9 -27.36 43.79 175,_ |OZ,fO 2 59 32 1661.t °25.58 35.56

100,00 17 4 53 4252.58 9.89 169,04 168.07 61,65 I8 15 2_ 5632.6 6.03 162.58

IIO.OO 3 42 54 2026.50 -30.4B 25,54 |72.52 106.29 4 |6 40 1426.5 -Z7.94 15.27

IlO.O0 17 59 59 4060.05 12.66 |54.31 166.43 57.98 19 7 39 5460.0 _,34 147.87

0IFFERENTIAL CC_RECTIONS NI0-COURSE EXECUTION ACCURACY C_B[T _T[RNrNATION ACCURAC Y

TOE 1.1672 TRA-I._?T7 TC3-3.7766 BAU .9395 SGT 4194.Z $GR 169.1 SG3 2B7.3 ST I680.9 SR 145.4 SS 657.2

ROE .1089 eRA .03)1RC3 .0_7J rAU .07287 RRT -.1639 RRF -.03B1RTF .922_ CRT .8821 CRS -.9805 CST -.9531

rOE 1.1190 FRA -.340Z FC3-3.3913 BSP 13797 SGB 4J97.6 R23 -.1148 RI3 -.922J LSA 1_00.3 HSA 192.7 SSA 9.6

B0E 1.1722 BRA 1.5780 BC3 3.7777 FSP -1039 SGl 4194.3 SG2 166.8 THA 179.62 ELJ 16FS.B EL2 6B.3 ALF 4.37

LAUNCH 0ATE DEC J6 ]965 FLIGHT TINE 144.00 ARRIVAL CATE MAY 9 1966

HELIOCENTRIC CONJC

RL J47.22 LAL -.O0

RP J08.90 LAP -1.92

RE |40.I64 GL 28.47

PLANE TOCENTRIC CONIC

C3 17.895 VML 4_230

LNCH AZMTN LNCH TIME

90.00 I O 4l

90.00 15 58 14

100.00 E 27 56

IO0.O0 17 13 40

JIO.OO _ 49 32

110.00 le 8 34

0ISTANCE 425.93_

LOL 83.B3 VL 27.433 GAL -4,9_ AZL 85.77 MCA 206.97 SMA 126.35 ECC .1B554 INC 4.2307 Vl 30.262

LOP 2_K].74 VP 37.243 GAP 7.|8 AZP 93.77 TAL 202.59 TAP 49.56 RCA I02.91 APO 149.B0 V2 34,?99

GP -7.06 ZAL JZJ.2I ZAP 153.95 ET$ 343.58 ?AE J31.01ETE 186.78 ?AC 54.45 ETC 155.13 CLP-134.86

OLA 11.65 RAL 311.60 RA0 6567.7 VEL 11._0_ PTH 2,09 VHP 5,092 OP_ -25,65 RAP 32J.39 ECC J.2945

L-I TIME |NJ LAT |NJ LONG IN| RT AS_ IN| ATMTM IN| T_M[ PO CST TIN IN| 2 LAT IN| 2 LONG

E_58.3_ -26,15 64,46 J?A,_O JOJ,Z6 J 43 20 J9_B.3 -24.34 56.27

4462.10 B.39 186.71 169.99 62.86 17 12 36 3862.1 4.69 179.99

2276,94 -_7,3J 43,49 J74,5_ 10_,65 3 5 5_ J676.9 -_5.30 35.27

4218.71 9.44 168.25 169.44 61._1 18 23 59 )8lB.? 5.56 161.61

202J.63 -_D.3B 23.20 J73._1 J06.47 4 23 13 142J.6 -27.83 14,93

4046.79 12.18 153.58 J£?.80 57.81 19 16 J 3446.8 7.B4 |47.17

ORBIT OETERMINATION ACCURACY

ST 1763.4 SR 155.0 SS 687.5

CRT .9063 (RS -.9894 (ST -.9344

kSA 1888.4 NSA 20i.1 SSA 10.3

ELI 1769.0 EL_ 65.3 ALF 4.56

O]FFEREM_/AL CORRECTIONS

TOE 1.2197 TRA-I.4_O TC3-3.9J9_ BAU .9382

XDE .IIAI R_A .0_8_ RC3 .lZA_ F_U .O6667

FOE 1,150? FRA -.1869 FC3-3.2255 BSP 13100

80E I.ZZ_O eRA 1.4683 eC3 3._Z16 FSP -876

RIO-COURSE EXECUTION ACCURACY

$GT 4224.7 SGR 191.0 SG3 272.4

RR_ -._148 RRF -.0932 RTF .91_0

SGB 4229.0 R23 -.J055 R13 -,9120

$G| 4_4,9 $_ |_6._ TH_ I29,44

LAUNCH _ATE 0EC 16 1965 FLIGMT TIME IA8.00 ARRIVAL OAT£ MAY II 1966

HELIOCENTRIC CONIC

R_ IAT.E2 L_L -,00

Rp 108.9I LAP -2.07

RC I42.458 GL IS.IT

PLANETOCENTRIC CONIC

C_ 17.285 VHL 4.15e OLA

LNCN ATNTN LNCH TIME L-I TIME [NJ LAT

90.00 I 6 0 2560.84 "26.|9

90.00 |_ 8 43 4443,68 T.82

100.00 2 35 26 227B.67 -27.34

I00,00 11 Z5 58 4200._9 B.B6

llO.O0 3 55 26 2022,01 -30.39

I10,00 |8 I8 27 40_0.25 1|._8

OIFFERENTIAL CORRECTIONS

T0E 1.2345 TRA-I.3996 TC3-4.1562 BAU .96|1

RD[ .1189 RRA .0210 RC3 .1523 rAU .06397

FOE 1.1026 FRA -.113! FC3-3.2041 8$P I3_03

BDE 1.2402 8RA 1.3998 BC3 4.I_90 FSP -862

OISTANCE 431.785

LOL 83.93 VL ZT,379 GAL -4.62 A?L 8_.88 _(A 210.14 S_A |26.00 ECC .18618 IN( 4.1240 Vl 30.262

LOP 295.90 VP 37._00 GAP 7.40 A_P 95._? TAL EOI.O0 TAP _I,13 RCA I02.54 APO 149.46 VZ 34.?95

GP -8.24 ?AL 119.42 Z_P |55._4 _TS 344.59 _AE _30.86 Et_ 188.94 _AC _$.92 ET( 156.49 (LP-156.09

11.96 RAL 513.58 RAO 6_7,7 VEL 11.776 PTH Z.OB VHP 5.192 0PA -24._0 RAP 323,16 ECC I.ZB45

|NJ LONG _NJ RT 48C |NJ A?MTH IN| T|ME PO CST TIM IN| 2 LAT IN| 2 LONG

64.63 176._0 101.18 | 48 41 1960,6 -24.38 56.42

185.66 |71._0 62.?0 17 22 46 354_.7 4.10 ITB.95

43.62 176.03 102.59 3 11 24 1678.7 -25.33 55.39

167.25 170.94 61.33 18 33 59 3600.9 4.97 160.63

23.23 17_.13 106.46 4 29 8 1422.1 *27.84 14.96

J52.68 1_9.3| _?,6J 19 25 37 3430,3 7.Z2 I46.29

MID-COURSE EXECUTION ACCURACY ORBIT 0ETERNINATION ACCURACv

$GT 4_2?.3 $GR 209.Z SG3 265,4 ST 1B04.1 $R i64.| SS 682.9

RRT -.Z40Z RRF -.1451RTF .9110 CRT .9222 CR$ -.9935 CST -,9545

SGB 4332.3 R23 -.076_ R13 -.9J09 LSA 1925.? MSA 199.6 SSA 11.5

$GI 4327.6 $GZ 203.0 TH_ 179.33 ELl IBlO._ EL2 63.2 ALF 4.80

LAUNCM OATE DEC 16 J965 FLIGHT Tl14( ld8.OO ARRIVAL OATE NAY 13 1966

HELIOCENTRIC CONIC

RL 147.22 LAL -.OO

RP 108.92 LAP -2.2|

RC J44.737 GL _7,94

PLANETOCENTRIC CONIC

C_ 18.752 VHL 4,D93

LNCH A_MTH LNCH TIME

90,00 J IO 34

90.00 16 20 37

JOO.OO 2 38 I6

I00.00 17 35 38

lIO.O0 a O 5|

110,00 16 29 _0

DISTANCE 437.626

LOL 83.83 VL 27.326 GAL -4.3J 4_L _5.96 HCA 2J3,30 SMA

LOP 297.06 VP 37.1_B G_P 7.61 AZP 93.38 TAL 199.39 TAP

GP -_.58 7AL 1J7._7 7AP 1_6._3 ET$ _A5,39 7AE J30,?J ETE

J25.65 ECC .J869] INC 4.D359 Vl 30,262

52.68 RCA 102.12 APO 149.14 v2 54.79J

J85.26 _AC 52,5J £TC J57.68 CLP-JS?.27

OLA J2.39 RAL _15._5 R_D 6_67.7 VEL 1J.753 PTH 2.07 VHP 5.295 DPA -23.09 RAP _25.OO ECC J.2757

L-! TIME ZNJ LAT _NJ LONG |NJ RT A$C |NJ ATMTH |NJ TIME PO CST TIN IN| 2 LA T IN| 2 LONG

256B.IJ -26,2B 6_,15 J?e.OO IOO.94 1 53 22 1968.J -2_.5J 56.93

4421.78 7.13 184,42 |73.15 62._Z 17 34 19 3821.8 _,40 IT7.73

228_.27 -27.44 44.08 J77.7_ 102.36 3 16 2J J685.3 -25.46 35,84

AI29.86 e.|? 166.02 17_,5_ 6|.|5 IB A5 16 3579.9 4.26 I_9.47

_0_6.83 -30.48 _3._7 17_.#5 106._7 4 34 3e 14_6.8 -27.95 15.29

401|.O6 10.88 J51.63 170.96 57.39 19 _6 21 ]4|1.| 6.50 145.27

ORBET O£rERN/_ATION ACCURACY

5T |853,6 SR I24.5 $5 88|.T

CRT .93?8 CR$ -.9960 CST -.9553

LSA 1972.8 MSX 197.5 SSA J2.T

£L1 le60.g EL2 60.J ALF 5.05

O_F£RENTfAL C_RR£(TION$

TOE 1.2522 TRA-I,3E48 TC3-4,3865 BAU .9832

RO£ .1244 RRA .0|_0 R(_ ,|?68 VAU .06|_B

FOE 1.0828 FRA -.O431 FC3-3.1666 BSP J390!

gO£ 1.28J$ ERA 1,3249 BC3 4.J901 FSP -e4T

HIO-COUR$£ EXE(UT|ON _((UR_(V

SGT 4422,I $GR 22?.2 SG3 258.3

RRT -.24_9 RRr ".|72_ RT_ .9|01

SGB 4432.9 R23 -.0_44 RJ3 -,9101

SGI 442?.4 SG2 228.2 r_ I29,22

J853



JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL 2, 1965-66)

LAUNCH 0ATE DEC 16 1965 _LrGHT TIME |50,00 ARRIVAL DATE NAY IS 1956

HELIOCENTRIC CONIC 0|STANCE 44].455

RL J47.22 LAL -.DO LOL 83,83 VL 27,273 GAL -3.99 ATL 86.04 MC4 2J6.46 SNA 125.31 [CC .JSTBD

RP 108.93 LAP "2.35 LOP 300.22 VP 37.1J6 GAP 7.82 ATP 93.19 TAL 197.76 TAP 54.22 RCA IOI.T8

R( I47.008 GL 27,7£ GP -5.05 ZAL J15.53 ZAP |57.86 [T$ 346.05 ZAE 130,58 ETE 184.70 ZJC 59.2Z

PLANETOCENTRIC CONIC

(3 16.287 VHL 4.036 DLA 12.93 RAL 317.80 RAD 6567,? VEL 1j.733 PTH 2.07 VMP 3.402 DPA -Z|.95

LNCH ATNTH LNCN TIME L-I TIME IN| LAT |NJ LONG |NJ RT ASC IN| AZMTH |NJ TINE PO CST TIN

gO.O0 | 14 35 2379.94 -26.43 65,99 179.89 100.54 1 57 35 1979.9

90,00 16 33 49 4397.05 6.36 153.02 174.95 82.35 17 47 6 3797.J

lO0.O0 E 42 37 2296.00 -Z7.59 44.84 179.63 |0|.99 3 ZO 53 1696.0

JOO.O0 17 48 28 4156.E4 7,39 J64.75 174.39 60.95 18 57 44 3556.Z

liD.DO 4 fl 57 2035,25 -30,64 24.J7 178,76 105.93 4 39 53 1433.2

110.00 J8 41 37 3989,75 10.09 J50.48 172.75 57.i7 19 48 ? 3389.8

D|FF[R[NTIAL C(_R[CTION$ NID-C_JRSE EXECUTION ACCURACY

TOE 1,2899 TR4-1,2402 TC3-4.6038 OAU 1.0034 $¢T 4519.4 SGR 244.7 SG3 251.0

ROE .I304 RR4 .0045 RC3 .198! FAU .05848 RRT -.24J4 RRF -.1829 RTF .9089

F0E 1.031| FRA .0271 FC3-3.1086 gSP 14223 SGB 4526.1 R23 °.0383 RJ3 -.9088

BDE 1.2963 8RA 1.2402 6C3 4.6081FSP -825 SG| 4519,8 SG2 237.5 THA ]79.Z5

INC 3.96J5 V| 3D.Z6Z

APO 148.B5 VZ 54.788

ETC 158.72 CLP-|SB.41

RAP 326.89 [CC 1.2680

IN| 2 LAT IN| Z LONG

-24.71 5?.?4

2.60 I76.5_

-Z5.66 36.57

3,46 158,16

-28,15 15.86

3.70 144.15

ORS|T 0ETERN|NAT]ON ACCURAC Y

ST 19J3,l SR 185.2 55 684.I

CRT .9524 CRS -.997D CST -.9567

LSA 2030.8 MSA 194.6 ssA 13.8

ELI J921.2 EL2 56.Z ALF 5.27

LAUNCH DATE DEC I6 1965 FLIGHT TIN_ 152,00 ARRIVAL DATE NAY 17 1966

HELIOCENTRIC CONIC

RL 147.22 LAL -,O0

Rp JD8.94 LAP -2.48

RC I49.266 GL 27.60

PLANETOCENTRIC CONIC

C3 J5.886 VHL 3.986

LNCH AZNTH LNCH TIME

90.00 1 18 |Z

90.00 16 48 13

100.00 2 46 39

JO0.O0 I8 _ E7

]lO.O0 4 10 52

110.OO 18 54 43

DISTANCE 449.272

LOL 83.83 VL 27.221 GAL -3.66 AZL 86.10 HCA 219.82 SMA 124.97 ECC .18881

LOP 303.39 VP 37.076 GAP 8.03 AZP 93,00 TAL 196.11 TAP 55.73 RCA 101,38

GP -4.60 ?AL 1|3.36 ZAP |59.02 £T8 346.58 7A[ J30.45 [T[ |84.24 ?AC 6|.0l

DLA 13.55 RAL 320.06 RA0 6567.6 V£L 11.716 PTH Z.06 VHP 5.512 OPA -20,88

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN

2595.6J -26.62 67.09 IB|.97 100.02 2 J 28 1995.6

4370.03 5,50 18J.49 176.92 62.16 18 1 3 3770.0

2310.35 -27.79 45,86 181.72 J0|.49 3 25 9 1710,4

4130.52 6.54 |63.3| 176.36 60.77 19 l| J7 3530.5

2046.85 -3{J.86 25.01 180,88 J05._0 4 44 59 J448.9

3986.79 9.24 149.25 I74.71 56.94 20 0 50 3366.8

INC 3.8974 Vl 30.262

APO 148.57 V2 34.786

[TC 159.64 CLP-159.Sl

DIFFERENTIAL CORRECTIONS

TOE 1.3289 TRA-1.1479 TC3-4.81J3 8AU 1.0228

ROE .1366 RRA -.0043 RC3 .2|64 FAU .05575

FOE 1,0042 FRA .0939 FC3-3.0382 BSP 14531

gOE 1.3359 BRA 1.1479 BC3 4.8182 FSP -803

WID-CGUR8[ EXECUTION ACCURACY

SAT 4608.7 SGR 261.5 $G3 243.9

RRT -.2286 RRF -.J8_0 RTF .9078

SG8 4616.1R_3 -,0258 RJ3 -.9078

SGI 4609.0 SG2 254.5 THA J79.25

RAP 328.84 ECC 1,Z614

IN| Z LAT IN| Z LONG

-24.97 58.82

1,73 174.84

-25,9Z 37,56

2.60 J56,75

-Z8.42 J6,66

4.82 142,94

ORBIT DETERMINATION ACCURAC Y

5T 1980.A SR 196.3 55 888.6

CRT .9652 CRS -,9963 CST -.9585

LSA 2091.| MSA ]9J.1 55A 14.8

EL| 1989.4 EL2 5J.I ALF 5.47

L&UNCH CATE DEC 16 J965 FLIGHT TIWE ]54,00 ARRIVAL DATE NAY 19 1966

HELIOCENTRIC CONIC

RL 147,22 LAL -.00

RP 108.94 LAP -2.61

RC I_1.511 GL 27.44

PLAN[TOCENTRIC CONIC

C3 15.546 VNL 3,943

LNCH AZNTH LNCH TIME

90.00 I 21 3|

9O,OO l? 3 44

100.00 2 50 26

lO0,O0 IB 17 30

110.00 4 15 40

lIO.OO ]9 B 46

DIFFERENTIAL CORRECTION9

T0E |,3760 TRA-I.O450 TC3-5.0008 8AU 1.0404

ROE .I431 RRA -.0|32 RC3 .2316 FAU .05298

FOE .9835 FRA .1605 rc3-2.9504 6SP |4772

BCE 1,3_34 8RA 1,0451 BC3 5.0062 FSP -77_

DISTANCE 455,077

LOL 85.83 VL 27,168 GAL -3.32 AZL 66.16 HCA E22.78 SNA 124.64 [CC .]8995 INC 3.81|I V| 50.262

LOP 306.55 VP 37.036 GAP 6,24 ATP 92.82 TAL 194.44 T_P 57.23 RCA |00.96 APO 148.32 V2 34.T85

CP -4.22 7AL 111,06 ZAP 160.13 ETS 347.D2 ZAE 130.35 ET6 193.85 7AC 62.87 [TC 160.47 CLP-160.57

DLA 14,24 RAL 322.42 RAD 6567.6 VEL I1.702 PTH 2,06 VHP 3,625 OPA -19.84 RAP 330.82 ECC 1.2558

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH |NJ TIME PO CST TIN INJ Z LATINJ 2 LONG

Z614,76 -26.84 68.45 164.24 99.37 Z 5 6 20J4.8 -25,27 60.14

4341.09 4.58 179,87 179.07 62.03 18 J6 5 3741.1 .80 173.22

2327.95 -28.02 47.12 IB4,01 100.86 3 29 14 1728.0 -26.Z4 38.77

4JO3.|O 5.63 161.79 178.49 60.59 19 25 53 3503,1 1,67 155.24

2061.32 -31.|1 26.06 163.|9 104.93 4 50 J 1461.3 -28.75 17.65

3942.52 8.34 J47.95 176.83 56.73 20 14 28 3342.5 3.90 14|.67

HID-COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

$GT 4690.8 SGR Z77.4 SG3 236.8 ST 2057,4 SR 208.0 S5 696.3

RRT ".2101RRF -.1743 RTF .9065 CRT .9761 CR8 -.9941 CST -.96DB

SGB 4699.0 R23 -.O172 RI3 -.9065 LSA 2173,9 MSA 187,2 SSA 15.8

SGI 4691.2 SG2 271.Z THA 179.29 ELI 2067.4 ELI 44.9 ALF 5.64

LAUNCH 0ATE 0EC 16 J965 FLIGHT TII4_ 156.00 ARRIVAL DATE NAY 21 I966

HELIOCENTRIC CONIC

RL 147.22 LAL -.00

RP I08.94 L4P -2.72

RC 153,743 GL 27.28

PLANE TOCENTRIC CONIC

C3 15.267 VHL 3.907

LNCH AZMTH LNCH TIME

90.00 I 24 37

90.00 J7 EO ZO

IO0,OO 2 54 4

I00.00 18 33 33

IJ0.OO 4 20 26

IJO,OO |9 23 41

OISTANCE 460.868

LEX. 83.83 VL 27.116 GAL -2.97 AZL 86.2J HCA 225.94 5NA J24.31 ECC .19125 INC 3.7916 Vl 30.262

LOP 309.71 VP 36.997 GAP 8.46 ATP 92.64 TAL 19Z.77 TAP f18.TI RCA IO0.54 APO 148.08 VZ 34.784

GP -3,90 ZAL |08.63 ZAP 161.20 ET$ 347.37 ZAE 130.26 [T[ 183.52 ZAC 64.80 ETC 16J.21 CLP-J61.59

OLA J4.99 RAL 324.89 RAO 6567.6 VEL 11.690 PTH 2.06 VHP 5.741 DPA -|8.82 RAP 332.83 ECC 1.25J3

L-I TIM_ INJ LAT INJ LONG INJ RT AgC INJ ATNTH INJ TIME PO CST TIN INJ 2 LATINJ Z LONG

2637.13 -27.08 70.05 186.71 98.61 2 8 34 2037,1 -25.61 6|.69

4310.59 3.60 J78,J6 181,39 61.89 18 32 10 37J0.6 -.19 ITI,52

2348.62 -28.28 48.60 186.48 JO0.J2 3 33 J3 J748,6 -26.59 40.21

4074.33 4,66 |(HE|.20 180,80 80.44 J9 4| 27 3474,3 .69 153.66

2078,4J -31.4| 27._0 |85.70 104.24 4 55 4 J478,4 -29.J3 18.84

39J7,3J 7.39 146.61 179,12 56.53 20 28 58 3317.3 2.94 1AO.35

ORBIT DETERMINATION ACCURACY

ST 2136.7 5R 2J9.7 $S 702.3

CRT .9846 CRS -.9905 CST -,9632

LSA 2252.4 MSA 182.2 SSA 16,B

EL| 2J47.6 EL? 38.2 ALF 5.7F

OIFFER£NTIAL CORRECTIONS

TDE 1.425d TRA -.9369 TC3-5.1833 BAU 1.059J

R0E .1496 RRA -.0223 RC3 .2437 FAU .05047

FD£ .9620 FRA .2204 FC3-2.8618 BSP |5067

8DE 1,4332 BRA .9372 BC3 5.1890 FSP -756

NI0-COUR$E EXECUTION ACCURAC_

5GT 4774.B 5GR 292.4 $G3 230.3

RRT -.1697 RRF -,J640 RTF .9061

SGB 4783,7 R23 -.0087 RI3 -.9061

5G1 4775.1 5G2 _87.J THA J79.33

2854



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 2, 1965-66J

L_UNC_ OATE OEC 16 196_ FLIGHT TI_£ 1_8.00 ARRIV4L QAT[ NJV 23 1966

HELIOCENTRIC CONIC

RL 147.22 LAL -,00

RP |08.94 LAP -2.83

RC 155.962 GL Z?.O9

PLAN£TO(£NTRIC CONIC

C3 15.O53 VHL 3.880

LNCH AZNTH LNCH TIME

90.00 I Z7 33

90.00 17 37 37

100.00 Z 57 37

IOO.00 18 50 3A

llO.O0 4 25 14

110,00 19 39 26

CISTANCE 466.647

LOL 83.83 VL 27.069 GAL "Z.6| AZL 86°25 HCA ZZ5.]! SNA 123.99 [CC .19Z10 1NC 3.7469 Vl 30.262

LOP 312.87 VP 36.960 GAP 8.6? A?P 92,46 TAL 19|.07 TAP 60.18 RCA 100.09 APO |47.88 v2 34,784

GP -3.63 ZAL I06.I0 ZkP 16Z.ZZ [TS 347,65 lk{ 130.19 ETE 183,24 IAC t6.78 ETC 161.89 CLP-152.59

DLA 15.76 RAL 32T,47 RAD 6567.6 VEL 11.68J PTM 2.05 VHP 3.66E DPA -iT.B2 RAP 334.6T ECC I,ZIT7

L-I TIME ]NJ LAT /NJ L(_NG ]NJ RT A$C ]NJ AZNTH INJ T|ME PO CST T/M INJ 2 LAT INJ 2 LONG

Z662.SZ -27.33 /I.B6 189.36 97.73 Z 11 55 206Z.5 -Z5.97 63.46

4279.94 2.38 J76.38 J63.90 61.79 18 49 16 3678.B -J.2J 169.73

2372.07 -28.53 50.29 189.16 99.27 3 37 9 177Z,I -Z6.9? 41.85

AOA4,52 3,66 138,36 |83.30 60,3J 19 37 59 3444.3 -.32 152.03

2097.91 -31.73 28.73 188.42 103.45 5 0 12 1497.9 -29.35 20.20

3891.45 6.4Z 143,24 181,59 36,35 20 44 18 329J,4 1°93 139.00

OR81T OETERNINATION ACCURACY

ST 2221.5 5R 231.A S5 ?09.;

CRT .9908 CRS -.9837 CST -.9657

LSA 2336.6 NSA |77.0 SSA 17.7

EL1 2233.3 EL2 31.2 ALF 5.B9

01FrERENTIAL CC_RECTION$

TOE 1.4800 TRA -.820_ TC3-5.3435 BAU 1,0769

ROE .1363 RRA -.0312 RC3 .2528 FAU .04798

FOE .9432 FRA .2780 FC3-2.7597 BSP 153_I

BO[ 1,488Z BRA .8208 BC3 5.3515 FSP -737

MID-COURSE EXECUTION ACCURACY

SGT 4854.5 SGR 306,7 SG3 223.8

RRT -.1671RRF o.1496 RTF .9059

SG8 4864.2 RZ3 -.O0ZA R!3 ".9059

551 4854.8 SG2 302.4 ?HA 119.39

LAUNCH DATE 0EC 16 1963 FLIGHT TIN[ 160,00 ARRIVAL DATE NAY Z5 1966

HELIOCENTRIC CONIC

RL |47.22 LAL -.00

RP 108.9A LAP -2.93

RC 158,168 GL 26.87

PLANt[TC_NTRIC CONIC

C3 14,904 VHL 3,86J

LNCH A?MTH LNCH UME

90.00 I 30 22

90.00 1? 56 34

I00.00 3 I 6

100.00 19 8 31

I10.00 4 30 7

liD.DO 19 36 0

DIFFERENTIAL C_RECTION$

TDE 1.5394 TRA -.69A| TC3-5,4864 BAU 1.0944

ROE .1633 RRA -.0399 RC3 .2586 FAU .04562

FOE .9262 FRA .3337 FC3-Z.6499 81P I56Z3

BDE 1.5490 BRA .6952 BC3 5.49_3 FSP -7|7

0|STANCE 472.412

LOt. 83.83 VL 27.014 GAL -2.24 AZL 86.29 HCA 232.27 SNA 123.67 £CC'.!9432 _NC 3.7063 Vl 30.262

LOP 316.O4 VP 36.923 GAP 8.90 AZP 92.27 TAL 189.37 TAP 61.63 RCA 99.64 APO 14?.70 v2 34.78_

GP -3.39 ZAk 103,45 ZAP 163.22 ET$ 347,86 7A_ 130.|4 ETE 183,01 IAC 6_.61ETC |62._0 CLP-163.55

DLA 16.61RAL 330.15 RAO 6367.6 VEL !1.674 PTH 2,05 VHP 3.986 0PA -16.83 RAP 336.93 £CC i.2453

L-f TIME _NJ LAT fNJ LONG INJ RT ASC INJ A_NTH _NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2690.76 -27.57 73.89 192.22 96.74 Z 13 13 2090.8 -26.33 63.44

4_46.JT J.33 IT4.36 186.6J 61.72 19 ? 20 3646.E -2.26 167.93

2398.14 *28,82 32.18 |92,03 98.31 3 41 4 1798.1 -27,37 43.68

4014.0| 2,63 |56,88 185.99 60._1 20 15 25 3414,0 -1.35 130.36

2J19.65 °32.06 30.34 191.34 102.53 5 5 27 1519.6 -30,00 21.74

38M.27 5.43 143.86 184.Z_ 56.?0 ?1 0 ?_ 3265.3 ,9fl 137.63

NIO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 4931.3 $GR 320,1 $03 _17,6 ST 2310.? $R 243.2 91 T16.1

RRT -.1430 RRF ".1331 RTF .9060 CRT ,9948 CR$ -.9?99 CST -.9693

$_B 4941.9 223 .0030 R13 -.9060 LSA 2425.2 M$A I71.6 SSA 18.6

$G! 4931.7 $GE 316,8 THA 179.47 ELI 2323.4 EL2 24.7 ALF 5.98

LAUNCH C_TE 0£C 16 196_ FLIGHT TIN[ 162.00 ARRIVAL OAT[ MAY 27 1966

HELrOCENTRIC CONIC DISTANCE 478.164

RL 14T.Z2 LAL -.00 LOL 83.33 VL 26.963 GAL -1.86 AZL 86.33 HCA 235,43 SMA 123.35 £CC .19611 INC 3.6690 Vl 30.262

RP 10_.94 LAP -3.02 LOP 319._0 VP 36,818 GAP 9.1Z A?P 92.08 TAL 187,65 TAP 63.03 RCA 99.16 APO 117.54 VE 34.787

RC 160.359 5L 26.61 GP -3.18 ZAL 100.70 ZAP 164.16 [TS 348.00 7AE 130.I0 ETE 182.31 ZAC 70.89 [TC 163.06 CLP-164.Ag

PLANETOCENTRIC CONIC

C3 JA,BZ6 VHL 3.850 OLA 17,48 RAL 332.95 RAO 6567,6 VEL 11.671 PTH 2.05 VNP 5,114 OPA -15.$4 RAP 339.01 ECC 1.2440

LNCH AZNTH LNCH T[N£ L-! TIME INJ LAT INJ LONG rNJ RT A$C _NJ A_NTH _NJ TIME PO CST T|M INJ _ LAT ]NJ 2 LONG

90.O0 I 33 B 2721,69 -27.8D 76,13 195.28 95.64 2 18 29 2121.T -26.72 67.63

90.00 13 16 7 4212,88 .43 172.70 139.51 61.69 19 26 20 3612.9 -3.33 166,07

IOO.O0 3 4 36 2426.68 -29.08 54.26 195.11 91,23 3 43 3 1826.1 -27,7T AS,TI

I00,00 19 27 19 3983,12 1.53 155.18 18B,BB 60,15 20 33 43 3383.1 -E.AD 143.66

110.00 4 35 8 2143.45 -32,40 32.12 194.47 I01._5 3 I0 51 1543.5 -30.47 23.43

110,OO 20 13 17 3339.11 4.44 142.48 187.10 56,07 21 17 17 3239.1 -,05 136,27

CIFFER_NTIAL CC_RECTION5 MIO-COURSE _X_CU_ON ACCURACY ORBIT OE TERNINA ?ION ACCURAC_

TOE 1.6051 TRA -.3563 TC3-5.3921 BAU 1.1096 SGT 5000.3 SGR 332.7 $G3 211,5 ST 2406,1 JR 255.1 33 724.1

R_E .1707 RRA-.0483 RC3 ,1614 FAU .04318 RRT -.1170 RRr ".1128 RTF .9057 cRr .996_ (RS -.913_ CST -.9709

roe .9121 FRA .3893 FC3-2.5215 BSP 15826 $G8 _011.4 R23 .0064 R13 -,9057 LSA 2520.1 MSk 166.5 $SA 19,4

e_E Z.6142 BeA .H86 eL3 3.3982 FSP -69_ $GI 3000.5 $02 330._ T_A 179.55 ELI ?_19.5 EL? ?0.2 ALr 6.03

L_ONCH DATE 0EC 16 1963 FLIGHT TIME 164.00 ARRIVAL OATE NAY 29 1966

HELIOCENTRIC CONIC

RL J47.22 LAL :.00

RP J09.93 LAP -3,I0

RC 162.536 GL 26.29

PLANETOCENTRIC CONIC

C3 14.B_ VHL 3.950

LNCH AZNTN LNCH TIME

90.00 I 35 32

90.00 18 36 33

IO0.O0 3 8 lO

100.00 19 46 55

110.00 4 40 19

110.00 20 31 13

LOL 83.83 VL 26,913 GAL -1.46 A_L 86.37 MCA 238,59 $MA 123,04 ECC .19Pl0 INC 3.6343 VI 30._6_

LOP 322.37 VP 36,853 GAP 9.36 ATP 91,90 TAL J85.92 ?_P 64.5J RCA 98,67 APO JA?,42 V2 34.789

GP -3,00 7AL 97.86 ZAP J65,11ET$ 348.08 7AE 130,08 ETE 182.63 7AC 72,98 [TC 163.58 CLP-165.AJ

DLA IB.33 RAL 333.85 RAD 6567.6 VEL 11.671 PTH 2,05 VHP 6.248 DPA -14.$5 RAP 341,11

L-I TINE INJ LAT INJ LONG INJ RT ASC _NJ AZNTH INJ TIME PO CST TIN INJ 2 LAT

2735.13 -29.00 79.56 198.53 94.44 2 21 47 2155.1 "27.09

4179.33 -.63 170.63 192.62 61.69 |9 46 12 35?9.3 -4,41

2457.47 -29.32 56,52 J98,39 96.08 3 49 7 1857,3 -29.17

3952.22 ,54 153.49 19J.97 60.11 20 52 48 3352.2 -3.44

2169,13 -32.73 34,04 197.81 J00.46 5 16 29 1569.J -30,94

3813.32 3.46 141,13 190.15 55,9? 21 34 48 3213.3 -1.03

OIFr[RENT_AL CORRECTIONS

TOE J.6716 TRA -.4127 TC3-3,6772 BAU !.1262

RD[ ,17P5 RRA -.0563 RC3 .2608 FAU .04098

FOE .8968 FRA .4399 FC3-2.3933 BSP 16097

BO[ 1.6811 8RA .4J65 BC3 5.6832 FSP -678

MI0-COUR_E EXECUTION A(CURAC_

SGT 3071.2 $GR 344.5 9G3 205.4

RRT *,0913 RRF -.0932 RTF .9065

5GB 5082.8 R23 .0099 RJ3 -.9065

SGI 3071.3 SG2 343.1 THA 179.64

ECC 1.2439

INJ 2 LONG

70.01

164.J9

47.91

146.96

2_.28

134.9_

ORBIT DETERM|NATION ACCURACv

ST 2498.? $R 267,J SS 729,?

CRT .99?0 CR$ -.9662 CST -.9733

LSA 2611,7 MSA 161.4 SSA 20.1

ELI 2512,9 EL2 20,? ALF 6.0_
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL. 2. 1965-66p

LAUNCH DAT£ 0EC 16 J965 FLIGHT TIME 166.00 ARRIVAL CATE NAY 31 1966

HELIOCENTRIC CONIC 0ISTJNC[ 489,6Z0

RL |4?,ZZ LAL -.00 LOL 93.83 VL 26.863 GAL -1.05 A?L 96.40 NCA ZAI.T5 SNA

RP i09.92 LAP -3,17 LOP 325.53 VP 36.8]9 GAP 9.60 ATP 9J.TI TAL 194.J8 TAP

RC 164,699 GL 25.92 GP -2.84 ?AL 94.93 TAP 166.01ETS 348.10 ?J[ |30.07 ETE

PLANETOCENTRIC CONIC

C3 ]4.899 VHL 3.860-0LA I9.20 RAL 338.86 RJ0 6567,6 VEL lj.674 PTH Z.05 VHP

LNCH ATNTN LNCN TIN[ L-I TIME IN] LAT

90.00 ] 38 37 Z290,91 -28.|6

90.00 J8 57 45 4145.87 -].71

100.00 3 Ii 49 2490;33 -29.54

lO0,OO 20 7 14 3921,66 -,50

110,O0 4 43 44 2|96.49 -33.05

110.00 20 49 48 3798,29 2,50

DfFFERENT[AL C(_RECT|ONS

TDE 1.7422 TRA -.2586

ROE -1869 RRA -.0637

FOE .8826 FRA .4894

B0£ 1.7522 BRA ,E663

]22.14 £(C .20029 INC 3,6022 vJ 30.262

65.93 RCA 98.16 APO J4T.32 v2 34.792

]88.49 ?AC 75.12 ETC 164.05 (LP-166.30

6.387 DPJ -J3.65 RAP 343.22 [CC 1.2152

|NJ LONG IN] RT ASC IN] A?NTH IN] TIME

Bl.I6 ?0|.97 93.|4 Z 25 7

168.96 195.93 61.73 20 6 51

58.94 201,96 94.93 3 53 20

J5J.81 195.26 60.1I ZJ I2 35

36.JZ Z0_.35 99.27 5 22 2]

J39.62 /93.38 55.90 2] 52 }6

N|OoC(_JRSE EXECUTION ACCURACY

TC3-5.7236 BAU 1.1413 SGT 5|35.9 SGR 355.5 SG3 199.5

RC3 .2571FAU .03876 RRT -.0651RRF -,07J6 RTF .9073

FC3-2.2532 BSP I6335 $GB 5J48,2 R23 .OJZ3 R13 -.9073

BC3 5.7296 FSP -660 SG| 5136.0 SGR 354.8 THA I79.74

PO CST TIN ]NJ 2 LATINJ Z LONG

2190.9 -27.42 72.57

3543.9 -5.47 |62.3J

J890.3 -28.55 50.27

332J.7 -4,47 145.28

I596.5 -31.42 27.Z7

3|89.3 -I.99 J33.62

(_fBIT _[TERNINATION ACCURACY

ST 259Z.3 $R 279.J 55 734,6

CRT .9955 CRS -.9586 CST -.9756

CS& 2?04.2 NSA 156.9 $SA Z0.?

ELI 2607,| EL2 26.2 ALF 6.IZ

LAUNCH OAT£ DEC 16 I965 FLIGHT TI_ 168.00 ARRIVAL _A TE JUN 2 1966

HELIOCENTRIC CONIC

RL 14T.22 LAL -.OO

RP I08.9| LAP -3.23

RC I66.847 GL 25.49

PLAN_TOCENTRIC CONIC

(3 15.O64 VHL 3.88;

LNCH AZHTH LNCH TIME

90.00 I 4I 25

90.00 I9 I9 39

I00.00 3 I5 37

100.00 20 28 8

110.00 4 51 25

IJO.OO 21 B 49

DISTANCE A95.324

LOL 83,93 VL 26.8|4 GAL -.62 AZL 86.43 HCA 244.91 INA I22.44 £CC .Z0270 INC 3.5717 Vl 30.262

LOP 328.70 VP 36.787 GAP 9.84 AZP 91.5_ TAL 182.43 TAP 67.3_ RCA 97.62 APO 147.26 v_ 34.796

GP -2.69 ?AL 91.94 ?AP 166.90 ETS 348.05 ?AE I30.08 ETE 182.36 ZAC 77.29 £TC I64.48 CLP-I67.|7

OLA 20.0_ RAL 341.95 RAO 6567.6 VEL |I.68J PTN 2.05 VHP 6.53| 0PA -12.85 RAP 345.33 ECC 1.2479

L-I T|NE INJ LAT INJ LONG INJ RT ABE INJ AZNTH [NJ TIME PO CST TIN INJ 2 LATINJ 2 LONG

2828.80 -28.27 83.93 205.60 91_76 Z Z8 34 2228.8 -27.72 73.30

4112.92 -2.77 167,1_ 199,44 61.8I 20 28 12 3512.9 -6.52 160.45

2525.02 -29.7J 61.5I Z05.32 93.49 3 57 42 1925.0 -28.91 52.79

3891.92 -|,51 I50.18 I�B,TA 60.14 21 33 O 3291.9 -5.47 143,63

_225.30 -33,34 J8.31 2_3,J0 98.00 5 _8 3| |625.3 -31.89 29.39

3764.41 1,59 |38.57 I96.8l 55.85 22 ]I 34 3164.4 -2.90 132.37

NIO-COURSE EXECUTION ACCURACV ORBIT DETERNINATION ACCURACY

SGT 5|98.2 $GR 365.8 SG3 I93.9 ST 2682.9 SR 291.3 SS 738.3

RRT -.0384 RRF -.Oa9J RTF ,9086 CRT .9928 CRS -.9510 CST -.97TT

$GB 5ZI].O R23 .014I RJ3 -.9086 LSA 2T93.6 NSA 153.0 Ssa 2I.Z

SGI 5198.2 SG2 365.5 TNA I79.94 £LI 2698.5 £L2 34.7 ALF 6.J5

OIFFERENTfAL CORR[CTJON$

TOE 1.8150 TRA -.0952 TC3-5.7352 BAU 1.1562

ROE .1960 RRA -.0206 RC3 .ZSD3 FAU .03670

rOE .86B9 FRA .5365 FC3-2.IOSB BSP ]6580

BOE |.825_ BRA .1183 8C3 5.74_7 FSP -645

LAUNCH DATE 0EC 16 1965 FLIGHT T|N[ ]?0.00 &RRIVAL 0ATE JUN 4 ]966

HELIOCENTRIC CONIC

RL 147.22 LAL -,00 LOL 83.83 VL

RP |0B.B9 LAP -3.29 LOP 331,87 VP

RC 168,990 GL 24.99 GP -2,57 ZAL

PLANETOCENTRIC CONIC

C3 15.325 VHL 3.9J5

LNCH ATNTH LNCH TIM[

90.00 1 44 ]9

90.00 J9 42 6

JO0.O0 3 I9 37

100.00 20 49 30

110.00 4 57 25

]J0,00 2I 28 12

_IrFERENTIAL CC_RECTIONS

T0E 1.8859 TRA ,0790 TC3-5.?J58 BAU I.l?2I

ROE .2058 RRA -.0267 RC3 .2402 FAU .03496

rOE .8492 FRA .5809 FC3-|.97_1 88P |6873

B0E J.8971 8RA .|JOI 8C3 5.7209 FSP -640

01STANCE 501.009

26.765 G_L -.|8 AZL 86.46 HC& 248.08 SNA 122.]5 ECC ,20554 INC 3.5428 VI 30.2_Z

36.756 GAP IO.I0 AZP 91.32 TAL 180,68 TAP 68.76 RCA 97.06 _PO 147.23 v2 34.800

88.89 ?AP 167.76 [tS 342.92 ZA£ I30.IO £TE J82.25 ?AC ?9.48 ETC 164.97 CLP-I6B.D3

0LA 20,89 R_L 345.I3 RAD 6567.6 VEL 11.692 PTH 2,06 VNP 6.682 DPA -II.85 RIP 547.46 ECC 1.2522

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTN INJ TIME PO C$7 TIN INJ 2 L_T ]NJ 2 LONG

2868.53 -28.32 86.83 209.40 90.30 2 32 8 2268.5 -2T.97 T8.J8

4080,89 -3.80 165,33 203.15 61.92 20 50 7 3480.9 -7.53 158.65

256|.23 -29.83 64.19 209,36 92.08 4 2 18 J96|.3 -29.22 55.44

3863.40 -2.48 I48.6I 202.4| 60.20 ZJ 53 53 3263.4 -6.42 142.O5

2255,29 -33.61 40.62 209.03 96.66 5 35 O |655.3 -32.32 31.62

3742.I3 .24 152.41 ZO0.41 55.82 2_ 30 34 3142.1 -3.75 131.20

MID'COURSE EXECUT|ON ACCURACY ORBIT 0ETERMINA TION ACCURACY

$GT 5259.4 SGR 374.9 SG3 188.6 St 2763.7 SR 303.3 S5 T35.Z

RRT ".OIZ6 RRF -.O31A RTF .9II5 CRT .9890 CRS -.9429 CST -,9795

$G8 5272.8 R23 .0198 RI3 -.9115 LSA 2871.9 NSA 149.T SSA 21.4

SGJ 5259.4 $G2 374.9 THA J79.95 ELI 2780.0 £L2 44.6 _LF 6.20

L*UNCH CATE OEC 16 J965 FLIGHT T|N_ I22.00 ARRIVAL DATE JUN fl J966

HELIOCENTRIC CONIC

RL 147,22 LAL -.00

RP 108.88 LAP -3.33

RC JTI.096 GL 24.43

PLANETOCENTRIC C_IC

(3 I5,69J VHL 3.96|

LNCH A?MTH LNCH TIN£

90.00 J 47 23

90.00 _0 4 59

100;00 3 23 52

100.00 21 IJ J2

lJO.OO 5 3 45

JIO.O0 El 4? 48

DIFF£R_NT/AL C(_R_CT|ONS

TOE 1.9700 TRA .2686 TC3-5.6277 8AU 1.1816

RD£ -2169 RRA -.08|8 R£3 .2_83 FAU .0325I

FOE .8462 fR_ .633D FC3-1.7938 BIP 169_4

BDE ].9819 8RA .2808 BC3 5.6324 FIP -803

0ISTANCE 506.675

LOL 83,83 VL 26.717 GAL .28 AZL 86.49 HCA 251,24 SMA

LOP 335.04 VP 36.725 GAP 10.37 AZP 9I.J3 TAL 178.92 T_P

GP -2.45 ZAL 85.79 Z_P I68.60 £TS 347.72 ZA£ I30,12 £T£

I2|.86 £CC .20824 INE 3.515l VJ 30.262

70,I6 RCA 96.49 APO 142.23 V2 34.805

J82.16 7AC 81,69 £TC 165.23 CLP-J68.ST

OLA 2J.69 RAL 348,38 RAO 656?.6 VEL 11.708 PTH 2.06 VHP 6.84! 0PA -10.83 R_P 349.60 ECC ].ZSBZ

L-I T/N£ [NJ LAT ZNJ L(_IG INJ RT AS( INJ ATNTH INJ TIM£ PO CST TIN INJ 2 LAT _NJ 2 LONG

2909.85 -28.29 89.95 Z13.36 88.79 2 35 53 2309.8 -28.16 81.19

4050.22 -4.78 163.61 207.03 62.06 21 12 30 3=50.2 -8.48 J56,89

2598.76 -29,89 66,98 Z13,37 90.61 4 7 JO 1998,8 -29.48 58.20

3836.54 -3,38 J47.13 ZD6.Z6 60.28 22 J5 B 3236.5 -7.31 140.55

2286,24 -53.82 43,00 213.J3 95,27 5 41 5J 1686.2 -32.73 33.94

3721,83 -.04 J38.35 204.J8 55.82 2_ 49 49 332J.8 -4.52 J30.14

NIO-COURSE EXECUTION ACCURACV ORBIT O£T£RNINATION ACCURACY

SGT 5307.8 SGR 383.9 SG3 183.0 ST 2855.3 SR 316.J 5S T44.6

RRT .0J67 RRF ,0018 RTF .9102 CRT .9844 ORS -.9353 CST -.9914

SGB 5321.7 R23 -.0136 RJ3 .9102 LSA 2963.9 NIA 148,9 55A 2].5

IGJ 5307,8 $G2 383.8 TNA ,07 £L| 2872,2 £L2 55.3 ALF 6.22
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 2, 1965-66)

L_U_C_ CArE CEC J6 196_ FLIGHt TIN_ |T_.00 4R#?VAL 0ArE JUN # 1966

0ISTANC[ 512.318

.76 ATL 86.51NCA 254.4] SMA 1Z1.5? ECC .Z1141 ZNC 3.4885 V| 3O.Z6Z

10.65 A?P 90.94 TAL I77.|6 TAP 71.56 RCA 95.J? APO |47.27 V2 34.111

83.93 [TC 155.55 CLP-169.69

HELIOCENTRIC CONIC

_L 147,ZZ LAL -.O0 LOL 83.83 VL 26.669 GAL

RP 108.86 LAP -3.36 LOP 338.21 VP 56.696 GAP

RC 173.196 GL 23.80 GP -2.35 ?AL 8Z.67 TAP 169.43 ETS 347.42 7AE 130.16 [T[ J82.09 ?4C

PLANETOCENTR|C CONIC

C3 ]6.274 VHL 4.022 CL4 22.45 RAk 351.69 RA0 6567.6 V[L JI.728 PTH 2.07 VHP ?.DOt CPA -9.8J RAP 3S1,74 [CC J.2662

LNCH AZNTH LNCH TIME L-I TIN[ |NJ LAT |NJ LONG IN| RT A$C ]NJ ATNTH IN| TIME PO C$T TIN _NJ 2 LAT IN| 2 LONG

90.00 I 50 39 Z952.37 -28.J9 92,96 217.46 87.23 _ 39 51 2352,4 -28.28 84.30

90.00 2D ?_ 8 _02J._4 -_.69 J83.99 Z2J.09 82.2J ?J 3_ # 342J.4 -9.37 J33,2_

100.00 3 ZB 25 Z657.I5 -29,BB 69,83 217.53 Bg. JI 4 12 22 2037.2 -29.68 61.03

]O0.OO 21 33 2 3811,89 -4.ZI 145.78 2J0.28 60.38 2Z 36 34 32II,9 -9.13 139.17

|JO.O0 5 J0 29 2317.81 -33.99 45.45 217.40 93.82 5 49 ? I?I?,B -33.09 36.33

lID.D0 22 7 27 3703.99 -.72 135,42 208.10 55.82 23 9 J! 3J04,0 -5,20 129.20

C]FFERENTIAL CC_RECTIONS NIO-C(_JR$[ EXECUTION ACCURACY _B|T _ETERNINA T|ON ACCURACY

TDE Z.O463 TRA .4648 TC3-5,5168 8AU 1.1938 SGT 5357,4 $GR 391.6 SG3 |77,7 ST 2926.2 SR 3_8.3 S$ 741.8

ROE .2287 RRA -.0860 RC3 ,2137 FAU ,03063 RRT ,0439 RRF .0257 RTF .9122 CRT .9792 CRS -.9276 CST -.9829

rOE .8310 FRA ,6769 rC3-1.6394 BSP J7133 SGB 5371.7 R23 -.0146 RI3 .9122 LSA 3032.9 NSA 148.2 354 2J.4

BOE 7.0590 8RA .4727 BC3 5.5210 FSP -59J $GI 5357,5 SGZ 391.2 THA .18 ELI 2943.8 EL2 66.3 ALr 6,27

LAUNCH DATE DEC |6 1965 FLIGHT TIN( |76°00 ARRIVAL DATE JUN |0 ]966

HELIOCENTRIC CONIC

RL ]42.22 LAL -.00 LOL 83.83 VL

RP |08.84 LAP -3.38 LOP 341.38 VP

RE 175.278 GL Z3.JO GP -2.26 7AL

PLAN_TOCENTRIC CONIC

C3 16.784 VHL 4.097

LNCN ATMTH LNCH TfN[

90.00 J 34 II

90.00 ZO _I I6

I00.00 3 33 I9

100.00 El 54 48

JJ0.00 5 I7 38

]10.O0 22 26 59

DIFFERENTIAL ((_RECTZONS

TOE 2.J231 TRA ,672B TC3-3,366_ BAU 1.2049

ROE .Z417 RRA -.0892 RC3 .1973 rAU ,02878

FOE ,BJ76 rRA ,7206 FC3-I,4844 BSP I7324

BDE Z.1368 BRA .6787 BC3 5.3698 FSP -576

OISTANC[ 517,938

26.622 GAL 1.26 ArL 86.54 HCA 257.57 $_A JZI.Z9 £CC ,ZI487 rNC 3,4626 Vl 30,262

36.668 GAP ]0,94 A_P 90.75 TAL J75.39 TAP 72.96 RCA 95.23 APO 147.35 VZ 34.81?

79.55 ZAP I70.25 ETS 347.01 ?JE J30.20 ETE I82,02 ?AC 86.18 ETC 165.84 CLP-ITO.SI

0L4 23.15 RAL 355,04 RAD 6567,7 VEL |I.754 PTH 2,07 VHP 7,182 OPA -8.79 RAP 353.88 [CC 1.2762

L-I TfN£ IN| LAT [NJ LONG IN| RT A$C IN| A?MTH IN| TIN[ PO C$T TIN IN| 2 bAT |NJ Z LONG

2995.71 "2B.OI 96.1Z Z21.69 85.66 2 44 7 2395.7 -28.32 87.47

399_.05 -6.53 I60.50 Z15.29 62.39 ZI 57 51 3395.1 -JO.IB 153.72

2676,06 -Z9,80 72.72 221,81 87.59 4 17 36 2076,1 -29,82 63.92

3789.94 -4.95 I44,58 ZI4.43 60.48 Z2 57 58 3189.9 -8.85 137.94

2349.73 -34.I1 47.94 221.8I 92.36 5 56 48 I749.7 -33.41 38.?7

3689.D4 -I.Z9 I34.64 ZI2.16 55.84 Z3 28 28 3DBg.D -5.76 128.4J

NIO-COURS[ EXECUTION ACCURACY ORBIT OETERN[NATXON ACCURACY

SGT 5403.3 SGR 398.5 553 |72.5 ST 2987.9 5R 340.5 $$ 738,6

RRT .0715 RRF .05J6 RTF .9142 CRT .9736 CRS -.9201 CST -,9843

$GB 5418.0 RZ3 -.DIAl RI3 .9142 LS4 3093.0 MS4 I48.5 SS4 21.1

SGI 5403°4 $G2 397.5 THA .30 ELI 3006.3 ELI 77.3 ALF 6.34

LAUNCH OAT[ 0[C J6 1965 FLIGNT TINE 178.00 ARRIVAL DATE JUN IZ 1966

HEL|OCENTRIC CONIC

RL ]47,22 L_L -.O0

Rp IOB,BZ LAP -3.39

RC 177.34I GL Z2.35

PLANETOCENTRIC CONIC

C3 17.538 VNL 4,J88

LNCH 47NTH LNCH T_NE

90.00 1 58 4

90.00 21 I4 14

lO0.OO 3 38 40

]O0.OO 22 I6 19

]lO.O0 5 25 I4

II0,00 22 46 I5

D_rFERENTIAL CORRECT|ON5

TOE _.20|3 TRA ,_954 TC3-3,|7_7 BAU 1,2|36

ROE ,2558 RRA -.0912 RC3 .I796 FAU ,02693

FOE ,8049 FRA .7651 FC3-1.3292 BSP |7439

gO£ _,_162 BRA .900! BC3 5,I75B rsP -559

CISTANC[ 523.53J

LOL 83.83 VL 26.575 GAL l.?B A?L 86.56 HCA 260.74 SNA J21.02 ECC .21866 INC 3.4374 Vl 30.2_2

LOP 344.55 VP 36.641 GAP I1.25 A?P 90.35 TAL |?3.62 TAP 74.36 RE& 94.56 APO I47.48 V2 34.824

GP -2.I7 ?AL 76.43 ?AP 171.O5 Et$ 346,47 ?AE 130.25 ETE 181,97 ?AC 88.45 ETC I66,10 CLP-JTJ,3J

DL4 23,79 RAL 358.40 RA0 6567.7 VEL 1|.786 PTH 2,08 VNP 7.367 0PA -7.76 RAP 356.03 ECC 1.2886

L-I TINE IN| LAT |NJ LONG IN| RT A$C |NJ ATMTH [NJ TIME PO C$T TIN |NJ 2 cAT IN| 2 LONG

3039.44 -27.74 99.29 226,02 84.09 2 48 44 2439.4 -28,27 90,67

397|.61 -7,27 I59.|7 219.63 62.56 22 _0 26 33?1.6 -10.89 I32.37

2715.08 -29.66 75.61 2_6.21 86,08 4 23 56 2115.1 -29.89 66.BZ

377|._1 -5.38 I43.33 2|8.7| 60.59 23 I9 |0 3J7J._ °9.46 I3_.89

2381.69 -34.|7 30.44 276.35 90.88 6 4 56 17BI.? -33.67 41.25

3677.36 -1.74 |34,03 216.32 55;86 23 47 3_ 3077.4 -6.21 127.80

NI0-COURS[ EXECUTION ACCURACY ORBIT 0ETERNINATION ACCURACY

SGT 5443'7 SGR 404.7 $G3 167.6 ST 3041.2 SR 352.4 Ss 734.4

RRT ,0997 RRF .0788 RTF .9161 CRT .9677 CR$ -,9129 CST -,9856

5GB 3458.7 R23 -.0J31RI3 .916| LSA 3144.7 _5A 150.1 SSA 20,7

SGJ 5443.8 $G2 402.7 7HA .43 _L| 3080.3 _L2 88,4 ALF 6.40

LAUNCH DATE 0EC 16 1965 FLIGHT TIME 180.00 ARRIVAL D4T[ JUN ]4 1966

HELIOCENTRIC CONIC

RL 147,22 LAL -.00

RP ]08.79 LAP -3.39

RE ]79,385 GL _1.55

PLANETOCENTR|C CONIC

c3 J8,452 VHL 4.296 OLA 24.37 RAL

LNCH A?NTH LNCH TIN_ L-! TIME IN| LAT

90.00 2 2 24 3083,04 -27.40

90.00 21 36 47 3951.71 -7.89

lO0,O0 3 44 32 2753.78 -_9.44

_00,00 ZZ 37 ZO 3756.ZZ -6.08

iJO.O0 5 33 I9 _413,42 -34,|8

lID.DO _3 5 Z 3669.33 -2,04

DIFFERENTIAL CORRECTIONS

TOE _.2746 TRA |.I_75 TC3-4.9539 _AU I._22

ROE .271| RRA -.O920 RC3 .|6|| FAU .02520

FOE .7905 FRA .8077 FC3-I.IB23 BSP J7620

BOE 2.2907 BRA I.|31t BC3 4.9563 FSP -545

01STANCE 529.095

LOL 83.83 VL 26.529 GAL 2.32 AZL 86.59 HCA 263.91SNA J20,75 ECC ,22279 INC 3,4126 vl 30.262

LOP 347.73 VP 36.615 G_P I1.57 AZP 90.36 TAL 171.85 TAP 75.77 RCA 93.85 APO 147.85 V2 34.832

GP -_.|O ZAL 73.34 ZAP |71.84 E?$ 345.?6 ZAE 130.30 _TE |8|.92 ZJC 90.?3 ETC |66.34 CLP-|?2.11

1.77 RAO 6587.7 VEL 1].825 PTH 2.09 VHP ?.562 0PA -6.72 RAP 358,19 ECC 1.3037

IN| LONG IN| RT A$C |NJ AZMTH IN| TIN_ PO CST TIN IN| 2 LAT |NJ 2 LONG

|02.43 230.43 82.5_ 2 53 47 2483.0 -28,J5 93.85

158.04 2_A.07 82.72 22 42 38 335J.7 -IJ.49 151.2J

78.47 230.69 84.59 4 30 25 2153.8 -29,88 69.69

J42.T0 _3.08 60.68 23 39 56 3156.Z -9.94 136.O4

§2.91 _30.98 89.42 6 |3 32 1813,4 -33.88 43,68

133.61 220,58 $_.87 24 6 12 3069.3 -6.5J 127.37

NIDoCOUR$E EXECUTION ACCURACY ORBIT DETERNIN_ TION ACCURACY

SGT 5481.Z SGR 410,0 5G3 J62.6 ST 3078.7 SR 363.9 $S 727.!

RRT .J271RRF ,1055 RTF ,9184 CRT .96|6 CRS ",9058 CST -,9B67

SGB 5496.5 R23 -.OlZO RJ3 .9184 LSA 3178.6 NSA 152.6 SS4 Z0.1

SG| 548|.4 SG2 406,6 THA .55 EL1 3096.5 _LZ 99.3 ALF 6.50
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 2. 1965-66)

LAUNCH OAT[ DEC J6 |96_ rLIGNT TIME 182.00 ARR|VAL OAT[ JUN ]6 1966

HELIOCENTRIC CONIC

RL J47.22 LAL -.00 LOL 83.83 VL

Rp JOB,?7 LAP -3.38 LOP 350.90 VP

RC 181.409 GL 20.71 GP -Z.03 ZAL

PLANETOCENTRIC CONIC

C3 19,547 VHL 4.421

LNCH AZNTH LNEN TIME

90.00 Z 7 16

90.00 El 58 38

I00.00 3 50 57

100.00 22 57 38

)10.00 5 41 52

lJO.OO 23 23 12

0|t_ERENT|AL CORRECTIONS

TeE E.3457 TRA 1.3728 TC3-4.7062 BAU 1.2304

R0E .Z875 RRA -.0914 RE3 .J4EE FAU .02354

F0E .7759 FRA .8502 FC3-I.0426 8SP 17787

B0E 2.3633 8RA Io3158 BE3 4,?084 rSP -532

01STANCE 534.624

26.484 GAL 2.89 ATL 86.61HCA 267.08 SNA 120.48 £_C .22730 ZNC 3.3881 v! 30.26Z

36.589 GAP 11.91 ATP 90.17 TAL 170,09 TAP 77.|7 RE4 93,10 4PO J47.87 V2 34,840

70.29 TAP |72.61 ETS 344.83 ZA[ 130.35 [T[ 181,89 TAC 93.02 [TC 166.54 CLP-I?Z.90

OLA 24.8? RAL 5,12 RA0 £567.8 VEL IJ,671PTH Z.11 VHP ?.7?0 0PA -5.69 RAP ,34 ECC 1.3217

L-I TIME IN| LAT |NJ LONG ZNJ RT A$C ZNJ AZMTH IN| T|ME PO C$T TIN IN| Z LA T |NJ Z LON5

3125,98 -26.98 105.51 234.90 81.07 2 59 _2 2526,0 -Z7.94 96.97

3935.93 -8.38 157,J4 228.58 62.85 23 4 14 3335.9 -1J.96 150.29

2791.68 -29.17 81,26 235._5 83.15 4 3? 29 2191.7 -_9.B| 72.51

3745.46 -6,44 |42.J0 227,53 60.75 24 0 3 5145.5 -|0.29 135.43

2444.66 -34.J3 55.35 235.70 87.97 6 2_ 37 1844,7 -34.03 46.11

3665.24 -2.20 133,40 224.91 55.88 24 24 17 3065.2 -6.66 127.15

M|0-COUR$E EXECUTION ACCURACY ORBXT 0ETERNINATION ACCURACY

SGT 5513.9 SGR 4J4.4 SG3 157,8 ST 3098.8 SR 374.7 SS 718.3

RRT .1547 RRF ,|324 RTF .9209 CRT .9553 CRS -.8988 CST -.�BTT

SGB 5529.5 RE3 -.0J09 R13 .9209 LSA 3199.1 NSA 156.O SSA 19.5

SGI 5514,_ SG2 409,4 THA .67 ELI 31J9.5 EL2 110.0 ALF 6.60

LAUNCH 0ATE 0EC 16 1965 FLIGHT T|N( 184.00 ARRIVAL CAT| JUN JB 1966

HELIOCENTRIC CONIC

RL 147.22 LAL -.O0 LOL 83,83 VL

RP 108.74 LAP -3.36 LOP 354.08 VP

RC J83,413 GL .J9.82 GP -1,97 ZAL

PLANETOCENTR|C CONIC

C3 20.844 VHL 4,566

LNCHA_NTH LNCH TIME

90,00 2 J2 48

90.00 22 19 _2

I00.00 3 58 |

100.00 23 |6 59

110.OO 5 50 55

;JO.O0 23 40 35

OIrFERENTXAL COPRECTION5

TOE 2.4J50 TRA ].6_29 T(3-4.43_7 8AU |._60

ROE .305| RRA -.0893 RE3 .J236 FAU .02168

roe .76j7 FRA .8933 rC3 -.9089 BSP 17909

BOE 2.4342 6RA 1.6353 8C3 4.43_4 FSP -5|7

0|STANCE 540.|Je

26.439 CAL 3.48 AZL 86.64 HCA 270.25 SMA 120.22 ECC .23224 INC 3.3636 V| 30.262

36.565 GAP 12.28 ATP 89.99 T_L ]68.33 TAP 78.59 RCA 92._0 APO J48.I4 V2 34._49

67.29 ZAP 173.38 ET9 343.62 ZA£ 130.41 ETE |81.86 7AC 95.32 ETC 166.72 CLP-J73,68

OLA 25.29 RAL 8.43 RAO 6567.8 VEL 11.926 PTH 2.12 VHP 7.99J 0PA -4.65 RAP 2,50 ECC 1.3430

L-_ TXME IN| LAT IN| LONG IN| RT ASC IN| AZNTM IN| TIME PO C$T TIN IN| 2 LAT[NJ 2 LONG

3167,66 -26.51 108.47 239.42 79.66 3 5 36 2567.7 -27.67 99.99

3924.90 -8.72 J56,5! 233.14 62.95 23 24 56 3324.9 -12,28 |49.64

2828.42 -28.84 83.94 239.85 81.77 4 45 |0 Z228.4 -29.68 75.23

3739.37 -6,64 14J,76 23_.O_ 60.79 24 19 J9 3139.4 -|O.48 J35.08

2475.21 -34.03 57.73 240.47 86.57 6 32 10 1875,2 -34.J3 48.49

3665.35 -2.20 133.41 229.27 55,88 24 4| AO 3065.4 -6.66 127.16

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 5_4|.8 SGR 4J8.0 $G3 JS_,l ST 3|08.4 SR 39d.7 SS 708.4

RRT .|824 RRF .1602 RTF .9233 CRT .9489 CRS -.8920 CST -.9886

SG8 5557,6 R23 -.009_ RJ3 .9233 LSA 3207.2 HSA 160.1 SSA 18.8

SGJ 5542.4 SG2 410.9 THA .79 EL| 3J29.8 EL2 120,6 ALF 6.71

L4UNCH 0ATE 0[C 16 |965 fLIGHT TIME 186.00 4RR|¥AL CATE JUNEO 1966

HELIOCENTRIC CONIC

RL J47.22 LAL -.00

RP |08.?| LAP -3.33

RC 183.395 GL 18.92

PL4NETOC[N'PRZC CONrC

C3 22.373 VHL 4.730

LNCH A?NTH LNCN TIME

90.00 2 19 7

90,00 22 39 |2

I00.00 4 5 47

100,00 23 35 12

110.O0 6 0 26

IIO.O0 0 0 59

CIrFERENTIAL CORRECTIONS

T0E 2.4645 TRA |.9104 TC3-4.1394 BAU 1.2385

R0E .3238 RRA -.085_ Re3 .1057 FAU ,02025

rOE .1490 FRA .9_1_ F(3 -,7_4 BSP 17970

8DE 2.5055 BRA J.9123 8C3 4.|408 FSP -501

01STANCE 545,565

LOL 83.83 VL 26,394 GAL 4.|0 ATL 86.66 MCA 213.43 SM4 J19.97 £CC .23762 ZNC 3.3392 Vl 30.262

LOP 35/.26 VP 36.542 G*P 12.67 A_P 89.80 TAL 166.56 TAP 80.0| RCA 91.46 APO J48.48 VZ 34._58

GP -1.91 _L _4.37 ZAP 174.14 ITS 342.01 ZA[ 130.46 [TE 181.84 _AC 97.63 ETC |66.86 CLP-J74.46

0LA 25,63 RAL 11,69 RA0 6561.9 VEL 1].990 PTH 2.14 VHP _._27 0PA -3,61 R4P 4.66 ECC J.3982

L-_ T|NE |NJ LAT _NJ LONG IN| R7 AS( |NJ AZMTM IN| T|M_ PO C$T TIN IN| 2 LAT |NJ E LONG

3207,50 -25.99 111.27 243.97 78.34 3 12 34 2607.5 -27.34 JOE,B6

3919,19 -8.90 l_6.|9 237.72 63.0l 23 44 3J 33J9.2 -12.45 J49.3|

2863.59 -28.47 86.49 244.49 90,48 4 53 31 2263.e -29.49 77.83

3?38.34 -6.67 141.?0 _39.52 60.19 24 57 31 3138.3 -]0.52 135.02

2504.89 -33.89 60,04 245.29 85.21 6 42 Jl 1904.9 -34.18 50.81

3669.80 -2.03 133.64 233.85 55,87 ! 2 9 3069.8 -6.49 127,40

NIO-COURSE EXECUT|ON ACCURACY ORBIT CETERMINA TION ACCURACY

SGT _56_,9 SGR 420.8 $G3 148.6 ST 3|08.T SR 393.7 $5 698.8

RRT ,2J07 RRF .1890 RTF .9259 CRT .9423 CRS -.8854 CST -,9895

SG_ 5581,8 RZ3 -.0074 R13 .9259 LSA 3206.2 NSA J64.8 $SA 18.O

SG! 5566.6 SG2 41|.3 THA ,9_ ELI 3130.8 EL2 J30,8 4LF 6._?

LAUNCH 0ATE 0EC J_ 1965 FLIGHT TIMI[ |88.00 ARR[VAL OATE JUN 22 J966

HELIOCENTRIC CONIC

RL 147.22 LAL ".00 LOL

RP 108,68 LAP -3.29 LOP

RC 187.357 GL 17,99 GP

PLANETOCENTRZC CONIC

C3 24.|65 VHL 4.9|6

LNCN A_MTH LNCH TIME

90.00 2 26 19

90.00 22 _7 23

I00.00 4 14 16

I00.00 23 52 7

|10.00 6 10 23

JlO.O0 0 16 26

D_FFERENTZAL CORRECTIONS

TOE 2.5477 TRA 2.2002 TC_-3,840| 6AU 1.2409

ROE .3434 RRA -.0803 RC_ .0886 FAU .0J873

FOE .7349 FRA .98J3 FC3 -,67J0 BSP 18096

BOE Z.5708 8RA 2.2017 Be3 3,8412 FSP -488

O|8TANEE 550.964

83.83 VL 26.350 GAL 4.76 kTL 86.69 HCA 276.60 fiMA 119,7_ ECC ,24352 INC 3.3146 V| 30.26Z

,44 VP 36.520 GAP I3.08 A_P 89,62 TAL |64,84 TAP 81.45 RCA 90.57 APO 148.87 V2 34.868

-1,86 _AL 61,52 ZAP 174.89 ETS 339.83 ZAE |30,52 ETE |81.82 _AC 99.94 ETC 166.98 CLP-JTS.24

OLA 25.90 RAL 14.87 RAO 6568.0 VEL 12.064 PTH 2.|6 VHP 8.480 OPA -2.57 RAP 6.82 ECC J.3977

L-J 7lM_ _NJ LAT |NJ LONG IN| RT ASC _NJ AZMTH |NJ T_ME PO C$T T_N IN| 2 LAT IN| 2 LONG

32Ad,gJ -25,45 |]_.87 _48,_4 77.14 3 20 24 2644.9 -26.97 JO5.54

3919.37 -8.89 J_6,EO 242.29 6_.01 24 2 42 3319.4 -12.45 149.32

2896.88 -28.07 88.88 249,16 79._8 5 2 33 2296.9 -29.26 80,28

3742.63 -6,53 )4J.94 241.02 60,77 24 54 29 3142.6 "|0.38 335.27

2_33.61 -33.70 62.26 _50.13 83,9J 6 52 36 |933.6 -34.18 55.05

3678.67 -|.69 134,10 238,02 55,85 1 J7 44 30?8.7 -8.J6 |27.87

MI0-COURS_ EXECUTioN ACCURACY ORBXT DETERMINATiON ACCURACY

SGT 5585,6 SGR 42_.6 SG3 144.2 ST 3092.3 SR 401.5 S$ 687._

RRT .2384 RRF .216g RTF .9288 CRT .9356 CR5 -,878B CST -.9903

$G8 5601.5 R23 -.0059 RJ3 ,9288 LSA 3188.5 MSA J69.9 $$A _7.3

SG| 5586.5 SGZ 410.4 THA |,.04 £LJ 31J5.0 ELZ |40.? ALr 6,94
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 2, 1965-66_

LAUNCH DATE OEC I6 1965 FLIGHT TIME 190.00 ARRIVAL DJTE JUN Z4 1965

HELIOCENTR]C CONIC

RL ]iT.ZZ LAL -.DO LOL 63.83 VL

Rp 108.65 LAP -3.Z4 LOP 3,6Z VP

RC 189.297 GL 17.05 GP -1,81 IAL

PLANETOCENTRIC CO_qIC

C3 Z6.Z59 VHL 5.124

LNCH ATNTH LNCH TIME

90.00 Z 34 32

90,00 23 13 52

100.00 4 23 30

JO0.O0 O 11 31

110.O0 6 20 43

110.OO O 30 47

DIFFERENTIAL CORRECTIONS

TOE 2.6079 TRA 2.5065 TE5-].5149 BAU 1.2412

ROE .3639 RRA -.0733 RC3 .07Z9 FAU .01726

r0[ .TZJ4 FRA 1.0257 FE] -.5691BSP 16211

BDE 2.6332 BRA Z.5073 BC3 3.5357 FSP -475

O|STANCE 556.306

Z6.307 G4L 5.45 ATL 66.71HCA 279.78 SM4 119.47 ECC .2499T INC 3.2897 Vl 30.262

36.498 GAP I3.53 AZP 89.44 TAL 16].12 TAP 62.90 RCA 89.61 APO |49.34 VZ 34.876

58.77 TAP 175.63 ETS 536.81 ZAE 130.57 ETE JBl.Bl ZAC 102.25 ETC 167.OS CLP-176.O2

0LA 26.09 RAL 17.97 RAO 656B.1 VEL 12.15| PTM 2.18 VHP 8,752 DPA -1.54 R4P 8,98 ECC 1.4322

L-I TIME IN] LAT IN] LONG IN] RT A$C IN] AZMTM XNJ TIME PO CST TIM IN] g LAT IN] Z LONG

3279.40 -24.90 116.25 253.12 76.07 3 29 11 2679.4 -ZG.SB 107.99

3925.86 -8.69 I56.57 246,82 62.94 24 19 IB 3325.9 -12.25 149.70

2928.08 -27,66 91.11 253.83 78,18 5 12 J8 g328.1 -29.01 82.55

3752.41 -6,2J |42,46 245.48 60.70 I 14 3 3152,4 -10.06 135.62

256J,32 -33.48 64.39 254.97 82.66 7 3 24 1961.3 -3A.13 55.Zl

3691.93 -l.IB 134.79 242.37 55.85 I 32 19 3091.9 -5.66 128.57

NIO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

5GT 5600.4 SGR 423.6 SG3 139.9 ST 3084.4 SR 407.B SS 675.4

RRT .266! RRF ,245J RTF .93J9 CRT .9287 CRS -.872Z CST -.991I

SGB 5616.4 RZ3 -,0043 RI3 .93|8 LSA 3159.5 MSA 175.2 SSA 16.5

SGJ 5601,6 SG2 408.3 THA 1.16 ELI 3087.8 ELZ 150.1 ALF 7.06

LAUNCH DATE DEC 16 1963 FLIGHT TIME 192,00 ARRIVAL 0ATE JUN 26 1966

HELIOCENTRIC CONIC

RL 147.22 LAL -.00 LOL 83.83 VL

RP 108.62 LAP -3.18 LOP 6.81 VP

RC 191.2J6 GL 16.11 GP -1,77 ZAL

PLANETCq_ENTRIC CONIC

C3 28.70| VHL 5.337

LNCH AZMTH LNCM TIME

90.00 2 43 46

90.00 23 28 31

100.00 4 33 27

JO0.O0 0 25 28

liD,DO 6 31 23

J|O,OO O 44 O

OIFFERENTIAL CORRECTIONS

TOE 2.6663 TRA 2.83J7 TC3-3.2275 BAU 1.2386

ROE .3B52 RRA -.0644 RC3 .0566 FAU .01583

FOE .7085 FRA 1,0718 FC3 -.4776 BSP 18303

BO£ 2.6940 BRA Z.8325 Be3 3.2281FSP -462

DISTANCE 561,56!

26.265 GAL 6.18 ATL 86.74 HCA 292,96 SMA 1J9.23 ECC .Z5703 INC 3.2643 V| 30.262

36.479 GAP 14.0J AZP 89,27 TAL 161.4| TAP 84,37 RCA 88.39 APO J49.88 V2 34.889

56.|2 ZAP I76.35 ETS 332,44 7AE I30.6I ETE |81.80 7A( 104.55 ETC 167.12 CLP-176.SI

DLA 26,2| RAL 20.96 RAO 6568.2 VEL 12.251 PTH 2.20 VHP 9.045 DPA -.51 RAP 11.14 ECC I.A724

L-I TIME IN] LAT IN]LONG IN] RT ASC IN] ATMTH IN] TIME PO CST TIM IN] 2 LAT IN] 2 LONG

3310.62 -24.38 1|8.39 257,71 75.13 3 38 57 2710.6 -26.J8 IID.I9

3938.89 -8.29 157.3J 251.29 62.83 2A 34 I0 3338.9 -11.87 150.46

2957.06 -27.23 93.16 258,49 77,I8 5 22 44 2357.1 -28.73 84.67

3767.69 -5.70 143,33 249.89 60.61 J 28 15 3167.7 -9.57 136.69

2588.03 -33,23 66.44 259.B0 81.48 7 14 31 1986.0 -34.05 57.29

3709.48 -.51 I35,71 246,67 55.82 J 43 50 3109.5 -4.99 129.49

MID-COURSE _XECUTION ACCURACY ORBIT DETERMINATION ACCUR4CY

$GT 561J.2 SGR 423.7 SG3 135.7 ST 3027,8 SR 412.6 SS 663.7

RRT .2936 RRF .2733 RTF .9350 CRT .9215 CR5 - ._655 CST -.99|8

SGB 5627.I R23 -.00_9 RJ3 .9350 LSA 3121.8 MSA |80,5 SSA 15.8

5G1 5612.6 SG2 404.9 THA I.Z8 ELI 3051.7 ELI 159.0 ALF 7.18

LAUNCN DATE DEC 16 I965

HELIOCENTRIC CONIC

RL 147.ZZ LAL -.00

RP I08.58 LAP -3.11

RC 193.113 GL 15.18

PLANETOCENTRIC CONIC

C) _I._48 VHL 5.6]7

LNCH ATMTH LNCH TIME

90.00 2 _4 3

90,00 23 41 I4

100,00 4 44 2

I00.00 0 37 52

110,00 6 42 19

I]O.OO 0 56 5

FLIGHT TIME 194.00 JRRIVAL DATE JUN ZB ]gGG

DISTANCE 566.780

LOL 83.83 VL 26.223 GAL 6.96 AZL 66.76 NCA 286.14 SMA 119,00 £CC .26479 INC 3.2382 Vl 30.262

LOP 9.99 VP 36,459 GAP |4.53 aZP 89.10 TAL ]59.73 TAP 85.87 RCA 87.49 kPO 150,5| V2 34.900

GP -1.73 ZAL 53.57 ZAP 177.04 [TS 325.79 ZAE 130.65 [TE 181.80 7AC 106.86 ETC 167.15 CLP-I7T.60

DLA 26.27 RAL 23.84 RA0 6568.3 VEL 12.366 PTH 2.23 VMP 9.362 DPA .52 RAP 15.30 ECC 1.5192

L-I TIME INJ LAT IN] LONG |NJ RT ASC [NJ 4?MTM IN] TIME PO CST TIM IN] 2 LAT IN] Z LONG

3338.46 -23.88 120.28 262.29 74,31 3 49 4| 2738.5 -25.80 112.I4

3958,47 -7,68 ]58,43 255,68 62.66 Z4 47 13 3358;5 -11.28 I51,60

2983.86 -26.8Z 95,0A 263.14 76.27 5 33 46 2383.9 -28.44 86.61

3788.31 -5.01 144.47 254.22 60.49 I 4] 0 3J88.3 -8.90 137.85

2613.79 -32.95 68.40 264,60 80,35 7 25 53 2OI3.8 -33.93 59.30

3731.14 .32 136.84 250.92 55,82 I 58 16 3131.1 -4.17 130.63

CIFFERENT]AL CORRECTIONS

TOE 2.7Z61 TRA 3.1796 TC3-2.9194 BAU 1.2315

RCE .4073 RRA -.0533 RC3 .0461 FAU .01439

FOE .697T FRA 1.1205 FC3 -.3950 BSP 18309

BDE 2.7563 8RA 3.|80| 8C3 2.9198 FSP -447

LAUNCH DATE OEC 16 1965

HELIOCENTRIC CONIC

RL I47,22 LAL -.00

RP 108.55 LAP -3.03

RC 194.989 GL I4.25

PLAN[TO(ENTRIC CONIC

C3 34.866 VHL 5.905

LNCH ATNTH LNCH TIME

90.00 3 5 15

90.00 23 32 4

100.00 4 55 12

IO0.O0 0 48 44

110.00 6 53 25

IIO.OO l 7 0

LOL 83.83 VL

LOP 13.16 VP

GP -1.69 ZAL

MID-COURSE EXECUTION ACCURACY ORBIT OET£RNINATION ACCURACY

SGT 5618.7 SGR 423.1 SG3 131.8 ST 2996.7 SR 415.8 SS 653,6

RRT ,3221RRF .3024 RTF .9384 CRT .9141 ORS -.8591 CST -.9926

5GB 5634.6 R23 -.0015 RI3 .9384 LSA 3079.8 MSA_ 185.7 SSA 15.1

SGJ 5620.4 SG2 400.4 THA |.40 ELl 3010.8 £L2 16?.3 ALF 7.28

FLIGHT TIME 196.00

DISTANCE 571.688

26.I82 GAL 7,79 AZL 86.79 HCA

36.440 GAP 15,09 AZP 88.94 TAL

51.I3 ZAP 177.67 ETS 315.05 7AE

0LA 26.26 RAL

L-I TIME IN] LAT

3363,01 -23.41

3984,34 -6.87

3008.37 -26,40

3814.OI -4.I4

2638.67 -32.65

3756.68 1.30

ARRIVAL DATE JUN 30 I966

DIFFERENTIAL CORRECTIONS

TOE 2.7810 TRA 3.5454 TC3-2.6232 BAU 1.2229

ROE .4298 RRA -.0406 RC3 .0331FAU .01306

FOE .6864 FRA 1.1698 FC3 -.3243 BSP JB379

BDE 2.8J41 BRA 3,5456 BC3 E.6234 rsP -433

269.32 SMA 118.77 £CC .Z7332 INC 3.2J12 VI 30.262

158,07 TAP 87,39 RCA 86.3J APO 151.23 v2 3A.912

130.67 ETE 1BI.80 ZAC J09.16 ETC 167.1A CLP-178.40

26.61RA0 6568,4 VEL 12.499 PTH 2.26 VHP 9.706 0PA 1.53 RAP 15.46 ECC 1.5738

IN] LONG IN] RT ASC IN] ATMTH IN] TIME PO CST TIN IN] 2 LAT IN] 2 LONG

121.93 266.85 73.60 4 I 18 2763.0 -25.44 113.84

J59.89 259.97 62,46 24 58 28 3384,3 -10.50 153.J0

96,76 267.76 75,45 5 45 21 2408,6 -28,J4 88.39

145,89 258.48 60.37 I 52 18 3214.0 -8.06 139.29

70,26 269,37 79.27 7 37 2A 2058.7 -33.79 61.23

J36.17 255.09 55.84 2 9 37 3156.7 -3.20 131,96

MI0oCOUR$E EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

5GT 5620.8 $GR 42J.4 SG3 127.9 5T 2935.J SR 417.3 SS 643.1

RRT .3497 RRF .3306 RTF .94J9 CRT .9064 CRS -.8525 CST -.9933

5GB 3636,6 R23 -.0005 R13 .9419 LSA 302T.6 MSA 190.7 SSA 14.4

SG! 5622.8 SG2 394.7 THA l.Sl ELI 2959.5 £L2 174.8 ALF 7.37

1859



JPL TM 33-99 EARTH--VENUS TRAJECTORIES {VOL 2. 1965-66,)

LAUNCH DATE DEC [6 |965

HELIOCENTRIC CON1(

RL 14T.ZZ LAL -,00

RP 108,51 LAP -Z.94

RC J96,84Z GL 1_.33

PLAN(TOC£NTRIC CONIC

C3 38.739 VNL 6.Z24

LNCH AZNTH LNCH TIME

90,00 3 17 16

90.00 O 50

100.00 5 6 49

lO0.O0 0 5S e

110.00 ? 4 3?

110.00 J 16 48

FLIGMT TIME IgB.00 ARRIVAL 0ATE JUL Z J966

DISTANCE 516.890

LOL 8],83 VL 26.141 GAL 8,67 AZL 86.8Z HCA 292,51 SMA 1|8.54 ECC .28211 |NC 3.1831 ¥] 30,ZGZ

LOP IS,5? VP 36.4Z2 GAP |5,11 A?P 88.78 TAL 156,45 TAP 88.96 RCA 85°03 APO 15Z.06 V] 3A.9Z4

GP -1,66 7AL 48.81 lAP I78.17 ET$ 297.10 ZAE 130.68 IT[ 181,80 IAC 111.44 ETC 161,10 CLP-J?9.lZ

OLA 26,19 RAL E9.24 RA0 6568.5 VEL 12.653 PTM Z.30 VHP 10.081 0PA 2,53 RAP 17.61 6CC ],6375

L-I TIME IN] LAT IN] LONG IN] RT A$C IN] ATNTM |NJ TIME PO CST TIN |NJl LAT ]NJ l LONG

3384.57 "22.99 125.37 Z?1.39 ?3.00 A 13 40 2?84,6 -25.10 115.33

4016,00 -5.67 I6|.68 Z64,|5 62.25 1 11 56 5416,0 -9.54 154,93

3031.41 -26.00 98.34 272,35 74.7I 5 5? 20 2431.4 °27.85 90,02

3844.40 -3.12 147.57 262.63 60.26 2 2 12 3244.4 -7.05 140,99

2662.77 -32.33 ?2.09 2?4.09 78.25 ? 49 0 2062.8 -33.61 63.09

3785.80 2.41 139.69 Z59.19 55.89 2 19 54 3185.8 -2.08 135.49

ORBIT _[TERN]NATZON ACCURACY

ST 28?8.5 SR 416.9 $$ 633.6

CRT .8985 CRS -.8460 CST -.9939

LSA 2910.3 NSA 195,1 SSA 13.8

ELI 2902,8 £L2 181.5 ALr 7.44

0]Fr_RENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE 2.8352 TRA 3.9344 TC3-2.3369 BAU 1.2104 SGT 5616.3 SGR 418.9 $G3 |24.Z

ROE .4528 RRA -.0257 RC3 .0258 FAU .01116 RRT .3?73 RRF ,3588 RTF ,9456

FOE .6165 rRA 1.2211 rC3 -.2628 BSP 18449 SGB 5633,9 223 .0003 R|3 .9456

BO( 1,8?J] 8RA 3.9544 BC3 Z.3371 FSP -423 SGI 5620.5 $G_ 387.8 THA |.62

LAUNCH OATE 0EC 16 1965 FLIGHT TIN] 200.00 ARRIVAL OATE JUL 4 1966

NCL|OCENTRIC CONIC DISTANCE 581.764

RL 147.22 LAL -.00 LOL 83.83 VL 26,10J GAL 9.62 AlL 86.85 HCA 295.70 SNA ij8,32 ECC .29308 INC 3,1537 V] 30.262

RP 108.47 LAP -2.84 LOP 19.56 VP 36,406 GAP J6,38 AlP 88.63 TAL 154.87 TAP 90.56 RCA 83.63 APO 153.00 V2 34.936

RC 198.673 GL 12.43 GP -1.62 ZAL 46.6I lAP J78.37 ET$ 270.00 ZAE 130,68 [TE 181.80 ZAC 113.71 £TC J67.02 CLP |79.95

PLANETO_ENTRIC CONIC

C3 43.267 VHL 6.578 0LA 26.07 RAL 31,74 RA0 6568.6 VEL J2.931 PTH 2.34 VHP 10.491 0PA 3.52 RAP 19.75 £CC ].Till

LNCH AZNTH LNCH TIME L-I TIM( INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ Z LAT INJ l LONG

90.00 3 29 62 3403.59 -22,61 124.63 2?5.89 72.49 4 26 33 2803.6 -24,79 116.64

90.OO O 12 20 4052.79 -4.70 163.75 268.21 62.04 I 19 53 3452.8 -8.40 157.03

lO0.O0 5 18 44 3052.60 -25.62 99.79 276.86 74.04 6 9 3? 2452.6 -27.56 91.33

lOO.OO J 6 9 3879.01 -I.95 149.47 266.69 60.I7 2 10 48 3279.0 -5.90 142,9l

iJO.O0 7 15 5I 2686.19 -31.99 73.83 278,74 17.27 8 0 37 2086.2 -33.41 64.89

I10.00 l 25 31 3818.19 3.64 I4J.38 263.2I 55,99 2 29 10 3218.2 -,85 135.J8

0IFFER[NTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT 0ETERMINA TION ACCURACY

TO( 2.890] TRA 4.3389 TC3-2.0624 _AU 1.]9_0 $GT 5603.8 SGR 41_.6 SG3 120,6 ST 28|7,3 SR 414.8 $S 623.B

ROE .4762 RRA -.0088 RC3 .0182 FAU .01049 RRT .4051RRF .3866 RTF .949_ CRT: .8907 CRS -.8395 CST -.9945

FOE .6680 FRA 1,2768 FC3 -.2098 BSP |8494 5GB 56]9.2 R23 .0003 RJ3 .9492 LSA 2908,8 NSA 198.8 SSA 13.Z

80E 2.9290 ERA 4.3389 8C3 2.06_5 FSP -412 SG1 5606.3 $02 379.8 THA 1.73 ELI 2841,5 EL2 186.9 ALF 7.50

LAUNCH 04TE 0[C 16 1965 FLIGHT TIME 202,00 ARR|VAL OAT[ JUL 6 ]966

HELIOCENTRIC CONIC 01STANCE 586.486

RL 14T,ll LAL -.00 L0L 83,83 VL 26,062 GAL 10.64 ATL 86.88 MCA 298,89 SMA ]18.1] [CC .504_6 ]NC 3.1217 V] 30.Z62

RP |O8.A3 LAP -2,73 LOP 22,75 VP 36,3_0 GAP 17.12 ATP 88.49 TAL 153.33 TAP 9Z.22 RCA 82.1A APO 154.09 Vl 34.948

RC 100.ASJ GL 11.55 GP -1.60 ZAL 44,53 TAP |78,17 ETS 242,64 7AE ]30,64 [TE 18].80 7AC 1|5.96 [TC 166.9l CLP ]Tg.lo

PLANCTOCENTRIC CON|C

C3 48.578 VHL 6,9?0 0LA 25.91RAL 54.10 RA0 6568.g VEL 13.036 PTH 2.38 VHP 10.941 0PA 4.49 RAP _].88 [CC 1.7993

LNCH A_NTH LNCN TIME L-[ TIME IN] LAT |NJ LONG IN] RT A$C IN] ATMTH IN] T|NE PO CST TIN ]NJ E LAT XNJ I LONG

90.00 3 42 52 3420.55 "22,26 ]25.75 280.54 72.03 4 39 52 2820,5 -14,51 lJ?,80

90.00 0 18 10 4093.95 -5.38 ]66.06 272.15 61.87 1 66 24 3494.0 -7.]E 159.37

JO0.O0 5 30 51 3072.40 -25.24 10|.]4 281.55 73.43 6 22 4 2472.4 -27,17 92.93

100.00 l 12 52 3911.33 -.65 151.57 210.63 60.11 2 18 9 5317.3 -4,62 |45.04

llO,O0 7 27 0 2709.00 -31.64 75.5I 285.32 76.33 8 12 9 2109,0 -33.19 66.63

llO.O0 I 33 12 3853.50 4.99 j43.24 267.13 56.14 2 37 26

0rFFER£NT[AL CORRECTIONS MID-COURSE EXECUTION aCCURACY

TOE 2.9516 TRA 4.7970 TC3-1.7986 8AU 1.1681 SGT 5602.9 SGR 411.5 SG3 117.2

R0£ .flO00 RRA .0111 RC3 .0123 FAU .00917 RRT .4332 RRF .416l RTF .9535

FOE .6623 FRA 1.3367 FC3 -.1634 BSP ]8448 SGB 5618.0 R23 .0013 RI3 ,9535

806 2.993? 8RA 4.7970 8C3 1.7986 FSP -398 SG! 5605.7 8G2 370.7 THA 1.83

FLIGHT TIME 204.00

DISTANCE 591.024

L(3_ 83,83 VL 26.084 GAL |I,74 AlL 86,91HCk 302.08 SMA ]I7.90 ECC .31729

LOP 25.94 VP 36.375 GAP 17.93 A?P 88,36 TAL 151.86 TAP 93.94 RCA 80.A9

GP -1.57 7AL 42.58 TAP I??.63 ETS 223,59 _AE 130.58 ETE 181.80 7AC 118.19

OLA 25.70 Rkk 36.32 RAO 6569.0 VEL 13.274 PTH 2,43 VHP 11.438 OPA 5.44

L-] _TIHE INJ .LAT INJ LONG INJ RT ASC INJ A?MTH INJ TIME PO CST TIN

_435.86 -21.93 I26.75 284.?1 71.62 4 53 20 2835.9

4138.77 -1.94 168.57 275.97 61.74 1 3] 39 3538.8

3091,01 °24.87 I0_.40 285.74 72.86 6 3A 33 2491.0

3958.85 .76 153.85 274.A7 60.12 2 24 22 3358.9

2731.23 -3|.27 77.14 287.80 75.43 8 23 32 2131.2

3891.39 6,42 145._3 270.96 56.35 2 44 44 3291.4

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE 3.0]Ji TRA 5.2?23 TC3-1.5542 BAU 1.I393 SGT 5587.8 $GR 406.5 SG3 ]13.9

ROE .5238 RRA ,0330 RE3 .0077 FAU ,00793 RRT .4607 RRF .4443 RTF .9576

F0£ .657] _RA 1.3996 FC3 -.1252 BSP 18488 SG_ 5602.5 R23 .0014 R|3 ,9576

BOE 3.0563 BRk 5.2T24 8C3 J.5543 FSP -388 SGI 5590.9 SG2 360.6 THA 1,93

LAUNCH OATE O[C 16 ]965

HELIOCENTRIC CONIC

RL J47.21 LAL -.00

RP 108.39 LAP -2,62

R( 202,264 GL 10.69

PLAN[TOCENTRIC cONrc

C3 54.828 VNL ?.403

LNCH ATMTH LNCH TIME

gO.O0 3 56 4

90.00 0 22 AO

zO0.O0 5 A3 2

100,00 1 18 23

110.00 ? 38 1

J10.00 I 39 53

3253,5 .50 ]3T.O2

ORBIT 0ETERMINATION ACCURACv

ST 2?60,9 SR 411.O SS 6lO.5

CRT .8825 _p -.8336 CST -.9953

LSA 2852.3 NSA 101.9 SSA 11.6

[L] 2784.8 EL2 |9J,8 ALF 7.5l

ARRIVAL OATC JUL B 1966

INC 3.089T V! 30.262

APO J55.31 V] 34.96]

ETC ]66.76 CLP 178.23

RAP 24.00 ECC 1.9023

IN] Z LAT INJ l LONG

-24,14 J18.84

-5.T0 ]61.91

-26.98 94.14

-3.22 ]47,33

-32.95 68.32

J.95 138.99

ORBIT 0ETERNINATION ACCURAC Y

ST 269T.8 SR 405.4 SS 616.0

CRT .87A0 ORS -.8276 CST -.9959

LSA 2789.3 MSA 203.9 SS4 J2.0

£LJ 2721.J EL2 195.3 ALF 7.5l

]860 -%

=



JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL. 2. 1965-66

LAUNCH 0ATE DEC 16 1965 FLIGHT TIME 206.00 ARRIVAL CAT[ JUL ]D 1966

HELIOCENTRIC CONIC

RL |47,Z2 LAL -,00 LOL 83,83 VL

RP 109.35 LAP -2,49 LOP 29,14 VP

RC 204,023 GL 9,85 GP -1,§5 7AL

PLANETOCENTRIC CONIC

C5 52.Z15 VHL 7.896 0LA

LNCH ATMTN LNCH TIME L-| TIME INJ LAT

90.00 4 9 17 3449,89 -ZI.6]

90.00 0 23 fib 4/86.53 -.40

100,00 5 55 9 ]|08,59 -24,5I

100,00 I 22 47 4005,07 2,E6

JJ0,00 7 46 30 #TfiZ.91 -30,89

I]0.00 I 45 36 3911.51 7,95

. OIFFERENTIAL C_RRECTIONS

TOE 3.0759 TRA 5.764] TC]-J.3251 BAU 1.I022

ROE ,3476 RRA ,O574 RC] ,0044 FAU ,O0666

FOE ,654E FRA 1.4679 FC] -.09E7 85P |8504

BOE 3.1Z43 BRA 5.78A6 BC3 1.3231 FSP -377

DISTANCE 595,3]8

25,987 GAL J2.93 A?L 96,9] HCk 305,27 SMA 117,70 ECC .33146 INC ],0542 Vl 50,262

]6.360 GAP |8,63 ATP 88.24 TAL 150.46 TAP 8].73 RCA 78.69 4PO 156.71 v2 34.974

40,75 ZAP 176.90 ET$ 212.12 ?AE 110.49 ET[ J81,60 ZAC 120,]8 ETC 166.57 CLP 177.32

Z5.45 RAL 38.39 RA0 6568.2 VEL 13.549 PTH 2.48 VHP I|,969 0PA 6.36 RAP 26.J0 ECC 2.0259

IN] LONG IN] RT ASC IN] AZMTH IN] TIME PO C$T TIM rNJ 2 LAT IN] 2 LONG

127.67 Z88.00 71,26 5 6 47 2848.9 -23.99 119,79

171,2] 279,66 61,68 I 35 45 ]566,5 -4,16 164,59

103,59 290°04 72,33 6 46 57 2508,6 -26.70 95,47

156.28 276.19 60.|9 2 29 31 ]403.1 -1.72 149.76

76,7J 292.I7 74.57 8 34 43 EI52.9 -]2.69 69.96

147.36 274,69 56,64 2 51 7 3331.5 3.48 J41.09

MI0-COURS[ EXECUT|ON ACCURACY ORBIT _ETERNINATION ACCURACY

SGT 5569.8 SGR 400.6 503 110.7 ST 2635.3 SR 398.1 SS 613.9

RRT .489] RRF .4726 RTF .86|7 CRT .8657 CRS -.6220 CST -.9965

$GB ]583.3 RE] .0013 RI] .9617 LSA 2727.3 MSA 205,0 $SA II.4

5GJ 5572,3 SG2 549,4 THA 2,02 ELI 2657,B EL2 187,6 ALF 7,49

LAUNCH DATE 0EC 16 1965 FLIGHT TIME 209,00 ARRIVAL 0ATE JUL IZ 1966

HELIOCENTRIC CONIC

RL J47,22 LAL -,00 LOt, 83,83 VL

Rp JOB,3] LAP -E,36 LOP 32,34 VP

RC 205.757 GL 9.04 GP -|,52 ?AL

PLANETOCENTRIC CONIC

C3 70,995 VHL 8,426 OLA El. J6 RAL

LNCH ATHTH LNCH TINE LoI TIME IN] LAT

90,00 4 22 2Z 3462,87 -21,34

90,00 0 26 J2 4236,63 J,EE

J00,00 6 7 6 3125.23 -E4,J6

100,00 I 26 IO 4049,51 3.83

IJO,OO 7 59 22 2773,99 -30,50

110.00 I 50 23 ]973.5] 9.48

DIFFERENTIAL CORRECTIONS

TDE 3.J476 TRA 6.337_ TC3-I,J_|8 BAU 1.055_

R0E .5716 RRA .0844 RE3 .0023 FAU .00515

rOE .6538 FRA 1.5421 FC3 -.0653 BSP 18498

eoE 3.199I eRA 6,338I BC3 l.IIJe FSP -367

DISTANCE 599.379

Z5.95! GAL 14.24 AZL e6.96 HCA

36.347 GAP 18,84 AErp 88.12 TAL

39.06 ZAP 176.06 ETS 205,02 ZAE

308.47 SMA 117.51 ECC .34728 /NC 3.0157 Vl 30.262

149.|4 7AP 87.6| RCJ 76,70 APO ISB.]| V2 34.987

130,]6 ETE 181.90 7AC J22,54 ETC 166.35 ELP 176.37

40.31 RAO 6569,4 VEL |3,869 PTH 2,53 VMP 12,601 0PA 7,26 RAP 29,17 ECC 2.J684

IN] LONG INJ RT A$C IN] AZMTH IN] TZNE PO CST TIM IN] 2 LAT IN] 2 LONG

128.5! 293.18 70.93 5 20 5 8862.8 -23.75 J20.67

174.02 293.22 61,71 I 38 49 36]6.6 -2.57 167.40

104,70 294,21 7J._5 6 59 JJ 2525._ -26,42 96.63

156.83 291,78 60.33 2 33 39 ]449.5 -.Jfi 152,30

80,23 E96,42 73,75 8 45 36 2174,0 -32,42 7|,54

148.6! 279.31 57.0| 2 56 36 337].5 3.08 ]43.30

MIO-COURSE EXECUTION ACCURACY ORB|7 DETERMINATION ACCURACY

SGT 5546.2 $GR 394.0 $03 207.7 ST ?573,8 SR 389.3 $5 614.5

RRT .5158 RRF .5009 RTF ,9658 CRT .8577 CRS -,8169 CST -.9970

5GB 5560,1 R23 ,OOI! RJ3 ,9659 LSA 2666,8 MSA 204,8 SSA 10.S

5Gl 5349.9 SGZ 3]?.3 THA 2.IJ ELI 2595.5 EL2 I86.5 ALF 7,44

LAUNCH 0ATE 0EC 16 196_ FLIGHT TIME 210,00 ARRIVAL OATE JUL 14 J966

HELIOCENTRIC CONIC

RL ]47,ZZ LAL -,00 LOL 83.93 VL

Rp 10_,27 LAP -2.22 LOP 35,53 VP

RC 207.465 GL 8,24 GP -1.50 ?AL

PLANETOCENTRIC CONIC

C3 81.490 VHL 9,027

LNCH AZHTH LNCH TIME

90.00 4 35 I3

90,00 0 29 26

I00.00 6 18 48

]OO.O0 I 28 32

110.00 S 9 35

IlO.O0 I 54 15

CIFFERENTI4L CORRECTIONS

rOE 3.2313 TRA 6.9404 TC3 -.8|32 BAU ,9848

R0E ,5960 RRA .|143 RE3 ,0013 FAU ,00384

FD/ .6570 FRA J.6257 FC3 -,04J9 BSP JB40J

BOE 3.2858 BRA 6.9414 BC3 .9132 FSP -355

OISTANCE 603.060

25.816 GAL 15.68 AZL 87.0] HCA 3|J,67 SNA I17.32 ECC .56502 ]NC 2.9138 vJ 50.262

36,335 GAP 20.97 4IF 88.02 TAL I47.9] TAP 99.59 RC4 74.49 4PO 160,|4 V2 35.000

37.31 ZAP 175.13 ETS 200.]4 ?AE 130.17 ETE 161.60 7AC 124.63 ETC 166.08 CLP 175,37

OLA 24,83 RAL 42,07 RAO 6569,6 VEL 14,242 PTH 2,59 VHP 13,287 DPA 9.13 RAP 30,21ECC 2,341|

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A?NTH |NJ TIME PO CST TIM INJ 2 LATINJ 2 LONG

3474,91 -21.07 129.29 297.23 70.63 5 33 8 2874.9 -23.52 121.48

4285.54 2.69 176.82 286.65 61.62 I 40 55 36B8.5 -.90 170.29

3140.94 -23.83 I05.75 299,26 ?|.40 7 l| 9 2540.9 -26.15 97.71

4097,73 5,45 161,49 285,24 60,56 2 36 50 3497,7 1,48 134.95

2794.34 -30.10 61.68 300.52 72.98 8 56 9 2194.3 -32.13 73.06

4017.09 II.lO 151.96 28_,81 57.46 3 1 12 34|7.1 6.73 J45.59

MI0-COURSE EXECUTION ACCURACY ORBIT 0ETERMINA TION ACCURACY

SGT 5521.4 SGR 386.7 6G3 104.8 ST 2515.8 SR ]79.I SS 618.5

RRT .5435 RRF .5296 RTF .9700 CRT ,8_02 CRS -,$125 CST -.9976

$GB ]534.9 R23 ,0007 RJ] .9700 LSA 2610,4 HSA 203.4 SSA I0.3

SG| 5525.4 SG2 324.4 THA 2,19 ELI 2536.5 EL2 197.9 ALF 7.35

LAUNCH D4TE 0It I6 1965 FLIGHT TIME 212,00 ARRIVAL 0ATE JUL 16 J966

HELIOCENTRIC CON/C

RL IA7.22 LAL -.00 LOL 83.83 VL

RP JOe,Z3 LAP -2,O7 LOP 38,7] VP

RC 209,146 GL 7,48 GP -1.48 ZAL

PLANETOCENTRIC CONIC

CS 94.|26 VHL 9,702 DLA 24.48 RAL

LNCH AZNTH .LNCH TIME L-| TIME IN] LAT

90,00 4 47 42 3485,97 -20,82

90.00 0 29 43 434].78 4,60

IO0.O0 6 30 9 3159.64 -23,50

100,00 I 29 57 4147,35 7,|0

110.00 B I9 24 2813.85 -29.70

I|O.O0 J 57 I1 4061.89 IE.73

OIFFERENTIAL C_RECTION5

TOE 3,3218 TRA 7,5919 TC3 -.733E BAU .8227

R_E .6202 RRA ,1469 RE3 ,0010 FAU .00248

FDE .6621FRA 1,7163 FC3 -,0229 8SP I6400

BDE 3.3792 6RA 7.393] BC3 ,7332 FSP -346

OISTANC£ 606.357

25.863 GAL 17.26 A?L 97.07 MCA 314.97 SMA 1J7.J4 ECC ,39497 INC 2.9273 VJ 30.262

36.324 GAP 22.24 kIP 87,9] TAL 146.84 TAP IOI.TI RCA 72,04 APO 162,23 V2 35.014

36,11 ZAP I74.12 ETS 187.06 ZA£ 129.9] ETE 18|.79 ZAC J26.70 ETC 165,79 CLP 174.31

43,67 RAO 6569,8 VEL 14,679 PTH 2,66 VHP J4,019 OPA 8,96 RAP 32,21 ECC 2,5491

INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LATINJ 2 LONG

J30.0J 301.JE 70,36 5 45 46 E##6.D -23.31 122.22

179,90 289,92 62,0] 1 42 5 ]741,$ -92 J73._6

J06.72 ]02.J4 70.98 7 E2 45 2555.6 -25.88 98.73

J64.25 289.56 60.88 2 39 4 ]547.3 3.J6 157.67

e],06 304,44 72,25 9 6 18 22t3,8 -3j,64 74,51

154.41 28_.|9 58,00 3 4 5] ]461,9 8.41 147.97

NI0-COUR$E EXECUTION ACCURACY ORBIT D_TERMIN4 TION ACCURACV

SGT 5490,! SGR 379,4 503 J02,J ST 2456,5 SR ]67.4 SS 624.B

RRT ,5705 RRF ,5576 RTF ,9741 CRT ,$430 CRS -.8085 CST -,9980

SGB 5503,J R23 ,O001RJ] ,9741 LSA 2553.3 NSA 200,7 SSA 9,7

501 5494,4 SG2 310.6 THA 2.26 ELI 2476,1 EL2 196.0 4LF 7.23

/961



JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL 2. 1965-66)

LAUNCH 0ATE 0EC 16 1965 FLIGHT TIME Z24.DO ARRIVAL 0JTE JUL ]B 1966

HELIOCENTRIC CONIC

RL 147.22 LJL -.DO LOL

• P 108.19 LAP -1,92 LOP

RC 210.eOO CL 6,73 GP

PLII_TOA_ENTRIC CONIC

C3 |09.459 VHL |0.462

LNCH ATMTM LNCH TIME

90.00 4 59 45

90.00 O 29 3

100.00 8 41 7

JO0.O0 I 30 23

110.00 8 Z8 47

110.00 1 59 12

0|FFERENTIAL C(_RECTION$

TOE 3.4272 TRA 8.3046 TC3 -.5686 BAU .832|

ROE .6444 RRA .1824 RC3 .00|4 FAU .00086

rOE .67J| FRA J.8180 F(3 -.0068 _$P I8_73

BDE 3.4873 BRA 8.3066 BC3 .5686 FSP -338

0ISTANCE 609.100

83.93 VL Z5.85J GAL 19.DZ AZL BT.JZ HCA 3|8.07 SMA 116.97 ECC .40750 INC 2.8754 V1 30.262

41,94 VP 36.314 GAP 23,68 ATP 87.86 TAL I43.90 TAP 103,97 RC* 69,30 JPO 164.63 VZ 35.027

-J,47 7_L 34.86 7_P I73.03 ET$ ]94.64 ZkE Jzg.61 ETE 181.79 ZAC 128,68 ETC 165,43 CLP 173,18

DLA 24.09 RAL 45,10 RAD 6570,1 VEL 15.I92 PTH 2.73 VHP 14.954 0PA 9,76 RAP 34.|5 ECC 2.80i4

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ ATMTH INJ TIME PO CST TIM INJ 2 LAT |NJ 2 LONG

3495.94 -20.59 130.65 304.83 70.12 5 58 1 2895.9 *23.11 IZZ.BB

4395.96 6.32 I82.95 293,05 62.34 I 42 19 3?96.0 Z.ST 176.28

3169.15 -23.20 107.61 305.83 70,60 7 33 56 2569,2 -Z5,63 99.65

4197.98 9.77 167.09 291.71 61.3I 2 40 2I 3598.0 4.87 160.47

2832.28 -29,3| 84.36 308,17 71,57 9 15 59 2232.3 -31.55 75,86

4107.62 J4.36 156.94 288.4| 58,64 3 7 39 3507,6 lO.I] J50.43

MJ0-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 5454.9 SGR 369.5 SG3 99.4 ST 2399.5 SR 354.4 S5 634,9

RRT .5973 RRF ,5855 RTF .9779 CRT .8365 CR5 -.8053 C$T -.9984

SGB 5467.4 R23 -.DO05 RJ3 .9779 LSA 2499.5 MSA |96.8 55A 9.2

$G| 5459,4 $62 296,J THA 2.32 ELI 2417.9 ELI I�Z.T ALF 7.09

LAUNCH OATE DEC 16 J965 FLIGHT TIME 216.00 ARRIVAL DATE JUL 20 1966

HELIOCENTRIC CONIC 0ISTAMCE 811.162

RL 147.22 LAL -.O0 LOL 83.83 VL 25.821 GAL 21.00 AZL 87.18 HCA 321.28 SNA ll6,Bl ECC .43304 INC 2.8]64 VI 30.262

RP 108.I5 LAP -1,78 LOP 45.J4 VP 36.306 GAP 25.33 ATP 87.80 TAL 145.]5 TAP I06.43 RCA 66.Z3 APO 167.39 V2 35.040

RC 212.427 GL 6.00 GP -1.45 ZAL 33.78 ZAP J7|.83 ETS 192.79 7AE 129.20 £TE 181.78 ZAC J30.57 ETC 165.O6 CLP 171.96

PLANETOCENTRIC CONIC

C3 I28.228 VHL 1J.324 OLA 23.66 RAL 48,34 RAO 6570.4 VEL I5.798 PTH 2.80 VHP 15.9310PA IO.SI RAP 36.02 ECC 3.1103

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A?MTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 5 IJ 18 3504.58 -20,39 131.20 308.31 69.91 6 9 43 2904.6 -22.94 123.46

90.00 0 27 24 4A50.76 8.04 ]86.08 295.96 62.76 I 41 35 3850.8 4,33 179.35

100.00 6 5| 35 3181.24 -22.93 108.40 309.30 70.27 7 44 36 2581.2 -25.41- IOO.48

IOO.OO J 29 48 4249.33 I0.43 ]69.99 294.69 6].83 2 40 37 3849.3 6.58 I63.31

110.00 8 37 40 2849.35 -28,F4 95.55 3JI.65 70.96 9 25 IO 2249,4 -3I,Z6 ??,lJ

110.OO 2 0 ]2 4153.99 J5.99 159.55 291,47 59.38 3 9 26 3554.0 iJ.B! 152.94

OIFFERENTIAL COPRECT|ON$ MI0-C(_JRSE EXECUTI(_N ACCURACY ORBIT 8ETERNINAT|ON ACCURACY

TOE 3.5515 TRA 9.0871 TC3 -.4J92 BAU .7186 SGT 5415.B 5GR 359.8 SG3 97.0 ST 2344.8 SR 340.4 55 649.4

ROE .6688 RRA .2209 Re3 .0024 FAU-.O0|OI RRT ,6239 RRF .613I RTF .9816 CRT .8310 CRS -.803| CST -,9987

F8E .6847 FRA 1.9323 FC3 .0068 BSP I8318 $GB 5427.7 R23 -.0012 R13 .9816 LSA 2449.2 HSA ]91.5 55A 8.6

8OE 3.6139 BRA 9.0898 8C3 ,4192 FSP -329 SGJ 5420,4 SG2 280.9 THA 2.38 ELI 2561.9 EL2 I88.0 ALF 6.92

LAUNCH 04TE DEC J6 1965 FLIGNT TIME ZIS.OO ARRIV4L 04TE JUL 22 1966

NEL|OCENTRIC CONIC

RL J47.22 LAL -.00

RP |SB.I| LAP "1.60

R( 214,827 GL 5.50

PLANETOCENTRZC CONIC

C3 151.428 VHL 12.306

LNCH A?NTH LNCM TIME

90.08 5 22 J?

90.00 0 24 42

100.80 7 I 31

lO0.O0 I 28 8

110.00 8 46 O

110.00 2 0 9

OIFFERENTIAL CORRECTIONS

TOE 3.7027 TRA 9.9536 TC3 -.2835 8AU .5739

ROE .6937 RRA .2625 RE3 .0038 FAU-.O0324

FOE .7044 FRA 2.0626 FC3 .0185 8SP 18158

80E 5.7671 BRA 9.9570 8C5 .2835 FSP -319

DISTANCE 6J2,347

LOL 83.83 VL 25.?95 GAL 23.25 AZL 87,25 HCA 324.49 SNA IJ6.66 ECC .462|0 ZNC 2.7485 VJ 30,26Z

LOP 48.35 VP 36.299 GAP 2?.22 A?P 87.76 TAL ]44.63 TIP 109.IJ RCA 62.75 APO ]70.5? V2 55.053

GP -i.43 ?_L 3_.90 ?AP J70.53 ET5 i9i.32 ?AE 128.68 ETE 181.77 ?AC 132.35 ETC J64.65 CLP J70.63

0L4 25.20 RAL 47.38 RA0 6570.6 VEL I6.515 PTH 2.88 VHP 17.075 OPA 11.20 RAP 57.80 ECC 3.49Z1

L-I TIME JNJ LAT INJ LONG _NJ RT A$C |NJ A?MTH INJ TIME PO CST TIN INJ Z LAT INJ Z LONG

35|1.55 -20.23 |31.65 311.54 69.75 6 20 48 291].5 -22.80 123.92

4505.91 9,75 J89.22 298,66 65.28 I 39 47 3905.9 6.88 |8Z.45

3191.56 -22.69 109.07 312.5J ?O.OO 7 54 43 259J.6 -25,2I 101,IB

4301.13 J2.08 172,95 297.45 62.45 2 39 49 370I.! 8.30 166.2!

2864.7] -28.60 86.6J 314.87 70.42 9 33 44 2264.7 -30.99 78.23

4200.74 J7.59 162.23 294,33 60.21 3 I0 tO 3600.7 13.49 155.51

MIO-COURSE EXECUTION ACCURACY ORBIT OETERMINA TION ACCURACv

SGT 5574.3 SGR 349.4 SG3 94.7 ST 2293.6 $R 325.5 S$ 669.3

RRT .6501RRF .6405 RTF .9850 CRT ,8268 CR5 -.8022 CST -.9990

SGB 5385.6 R23 -.OOl9 RI3 ,9850 LSA Z404.3 HSA 184.8 SSA 8.1

SGI 5379.] SG2 265.3 THA 2.43 ELI 2309.5 ELZ J8J.8 ALF 6.73

LAUNCH OATE OEC 16 1965 FLIGHT TIME 220.00 ARRIVAL OATE JUL 24 J966

HELIOCENTRIC CONIC

RL 147.22 LAL -.OO LOL

RP IO8,07 LAP -1,43 LOP

RC 215.599 GL 4.61 GP

PLANETOCENTRZC CONIC

(3 180.408 VHL 13.432

LNCH A?MTH LNCH TTME L-I TIME INJ LAT

90.00 5 32 37 35J6.39 -20.IJ

90.00 0 20 48 4561.2I IJ.42

100.00 ? lO 50 3199.68 -22.50

]00.00 I 25 16 4353.16 13.70

llO.O0 8 53 41 2877.94 -28.29

110,00 1 58 55 4247.68 19.15

OIFFERENTIAL CORRECTIONS

TOE 3.8773 TRAIO.gD48 TC3 -.1637 BAU .395J

ROE .7190 RRA .3067 RE3 .0054 FAU-,O0589

FOE .7294 FRA 2.2097 rC3 .0283 BSP 18098

80E 3.9434 8RA|0,9092 8C3 ,I638 FSP -312

0ISTANCE 612.392

83.83 VL 25.768 GAL 25.77 AZL 87.33 HCA 327.70 SNA

51.55 VP 36.294 GAP 29.A2 ATP 87.74 TAL 144.39 TAP

-1,41 ?AL 32.23 ZAP 169.08 ETS 190,12 ?AE 128.03 ETE

11G,53 ECC .49529 INC 2,669! Vl 30.262

1|2,09 RCA 58.81 APO 174.25 V2 35.067

IB1.75 ?AC J34,00 ETC 164,23 CLP 169.17

OLA 22,70 RAL 48.19 RAD 6570.9 VEL 17.370 PTH 2.96 VHP 18.396 OPA JI,B4 RAP 39.46 £CC 3.9691

INJ LONG INJ RT A$C INJ AZHTH /NJ TIHE

131.96 314.46 69.64 6 3| J3

192.42 301.12 63.91 I 36 49

log.60 3J5.41 69.78 B 4 lO

175.97 299.96 63.J7 2 37 49

87.52 317.76 69.96 9 4| 39

164,97 296.96 6|.|3 3 9 42

MID-COURSE EXECUTION ACCURACY

SGT 5324.7 SGR 338.2 SG3 92.5

RRT .6752 RRF .G666 RTF .9880

$GB 5335.5 R23 -.0026 RI3 .9880

SG! 5329.? SG2 249.2 THA 2.46

PO CST TIN INJ 2 LAT INJ 2 LONG

2916,4 -_2.T0 |24.24

3961.2 ?.82 185.59

2599,7 -_5,05 101.73

3753._ 9.99 169,14

2277.9 -30,75 79.18

3647,? J5.16 J58,13

ORBIT 0ETERM_N4T_ON 4CCURACY

ST 2241.4 SR 309.6 59 694.?

CRT .8236 CR$ -,8020 C5T -,999?

LSA 2360.1MSA J77.J 55A 7.5

ELI 2256,0 EL2 174.5 ALF 6.53

J862



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 2. 1965-66

LAUNCH 0ATE 0[C 17 1265 fLIGHT TIN{ 70,DD ARRIVAL CATE fEB 25 |966

HELIOCENTRIC CONIC

RL 147.21 LAL -.DO

RP _07.67 LAP 3.36

RC 57.230 GL 13.55

PLANETOCENTRIC CONIC

C3 36.761 VHL 6.063

LNCH 47MTN LNCH TIME

90.00 l 31 B

90.00 12 13 33

100.00 3 9 Z7

100.00 13 38 13

IIO.O0 4 JO 46

110.O0 14 33 25

DIFFERENTIAL CORRECTIONS

T0[ -.1673 TRA ".3Z7Z TC3 .3272 BAU .1637

ROE -.4003 RRA .0689 RC3 -.O682 FAU .06362

FOE .4822 FRA -.8913 FC3-|.3434 BSP IZ50

BDE .4340 BRA .3344 8C3 .3330 FSP -498

0[STANCE 196.123

LOL B4.83 VL 28.Z09 GAL -J0.9B AZL 86.64 NCA 89.26 INA I31.73 £CC .2223A INC 3.3637 V! 30.264

LOP 174.10 VP 36.182 GAP -7.42 AZP 89.96 TAL 227,95 TAP 317.11 RCA 102.43 APO 161.07 V2 35.193

GP 3.29 ZAL 149.45 ZAP 27.81 [T$ 332.60 7AN 132.69 ETE 346.27 ?AC 61.I6 ETC I64.40 CLP -27.63

0LA -6.36 RAL 290,79 RA0 6368.4 VEL 12.373 PTH 2.28 VHP 3.758 0PA -12.60 RAP 328.69 ECC 1.6030

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ ATMTH INJ T|NE PO CST TIN INJ 2 LAT INJ Z LONG

2166.61 -18.38 38.47 160.79 111.93 Z 27 14 1366.6 -13.24 31.19

3207.49 26.82 233.78 164.93 78.91 13 40 41 4607.3 24.43 225.57

1913.96 -19.60 19o33 160.26 113.03 3 41 El 1314,0 -16.32 12.10

4933.37 27.38 813.47 164.63 77.83 15 0 31 4335.4 23.37 203.21

I721,96 -28.88 3.17 138.65 116.12 4 39 28 II22.0 -19,18 355.99

4700,14 31.02 194.63 163.65 74.87 16 11 45 4100.1 28.63 186.25

HID-COURSE EXECUTION ACCURACY ORBIT _[TERN|NATION ACCURACY

SGT 328.4 SGR 39|.4 503 182.0 ST 184.0 SR 379,0 s$ 26J.1

RRT .0462 RRF -.1051RTF -.4957 CRT .8313 CRS .8913 CST .3012

SG8 557.6 RZ) -.0546 R13 -.4995 LSA 471,4 NSA J31.3 $SA 23.6

SGI 5_9,1 SG2 390.3 THA 4.31 ELI 410.6 EL2 94.4 ALF 66.72

LAUNCH OATE DEC 17 1963 FLIGHT TIME 72.00 ARRIVAL 0ATE FEB Z7 1966

HELIOCENTRIC CONIC

RL I47.21 LAL -.00

RP IO7.70 LAP 3.33

RC 39.158 6L 13.64

PLANETOCENTRIC CONIC

C3 35.985 VHL 3.999

LNCH _rNTH LN(H TIN(

90.00 J 48 16

90.00 12 IO 48

100.00 3 6 35

100.00 13 35 J!

JI0.OO 4 7 53

1|0.00 14 50 22

OIST_NCE 208,884

LOt. 84.83 VL 28.300 GAL -I0.89 AZL 86.66 HCA 92.49 SNA 132,43 ECC .21843 INC 3.3333 VI 30.264

LOP 177.33 VP 38.241 GAP -6.63 AZP 90.15 TAL 228.99 TAP 321,49 RCA 103.30 APO J6J.36 VE 35.186

GP 3.53 ZAL |_0.O_ ZAP 3J.38 ETS 3_3.0_ 7AE 154.02 ErE 346.76 ZAC 60.59 (TC 164.46 CLP -31.40

DLA -6.38 RAL 890.04 RA0 6368.4 VEL 12.344 PTH 2,27 VHP 3,381DPA -12.34 RAP 328.10 ECC 1.3922

L-I T_ME _NJ LAT INJ LONG _NJ RT ASC INJ AZMTH fNJ T_M_ PO CST T_N INJ 8 LAT INJ 2 LON6

2160.75 -18.23 38,10 159.69 112.05 2 24 17 1560.7 -15.08 30.84

3808.36 86.16 233.43 163.79 78.73 13 37 31 4602.6 24.34 225.23

1908.12 -19.45 18.99 159.13 113,16 3 38 23 1308,1 -16.15 11.75

4930.48 27,45 813.12 |63.48 77.68 I4 37 21 4330,4 23.48 204.87

1716,17 -22.70 2.82 137._4 116.87 4 36 29 I116.2 -I8.99 333.63

4695.13 30,93 194.87 162.50 74,67 16 8 37 4093.1 28,58 193.90

ORBIT DETERN|NATION ACCURACY

IT 181.4 IR 379.4 IS 280.8

CRT .8201CRS .8874 CST .4811

LSA 479.1MSA 138.9 SSA 23.6

ELI 409.4 EL2 96._ ALr 67.26

01FFERENTIAL CORRECTIONS

T0£ -.1614 TRA -.3893 TC3 .3210 BAU ,J569

ROE -.3966 RRA .O704 RE3 -.0371 FAU .07343

FDE .5444 FRA-1.0533 FC3-1.767| BSP IlgJ

BDE ,4282 BRA .3367 BC3 .32_0 FSP -376

MID-COURSE EXECUTION ACCURACY

SGT 52J.8 5GR 39D.9 503 8D7,8

RRT .0521RRF -.|270 RTF -.4634

508 651.9 R23 -.0721RJ3 -.4712

SGI 58t.7 S_8 389.7 THA 3.04

LAUNCH 0ATE 0EC |7 19e3 FLIGHT TIME 74.00 ARRIVAL DATE HAR 1 1966

HELIOCENTRIC CONIC

RL 147.21 LAL -.00

Rp 107,73 LAP 3.29

RC 61.1Z? GL 13.70

PLANETOCENTRIC CONIC

C3 33.294 VHL 3.941

LNCH AZMTH LNCH TIME

90.00 I 45 53

90,O0 12 8 B

100.00 3 4 13

I00.00 13 32 31

II0.00 4 3 30

IJO.OO 14 47 43

01FF_RENTIAL CORRECTIONS

TOE -,1534 TRA -.3366 TC3 .3069 BAU .1468

RD£ -.3923 RRA ,0789 RC3 -.0305 FAU .06218

FDE .6134 FRA-I,1884 FC3-2.0143 BSP 1104

BDE .42|4 8RA .3444 BC3 ,3|lI FSP -664

C|STANC[ 209.612

LOL 84.83 VL 28.377 GAL -10.81 ATL 86.69 HCA 93.73 SNA |33.0| ECC .21494 INC 3.3071 ¥I 30.264

LOP 160.38 VP 38.288 _AP -3.87 AZP 90,33 TAL 229,97 TAP 323.70 RCA I04,42 APO I61.60 v2 35.176

GP 3.80 ZAL 150.36 7AP 33.36 ETS 353.43 ZA£ 153.69 ETE 347.21 ZAC 39.80 ETC |64.3I CLP -33.38

0LA -6.40 RAL 289.41 RA0 6366.4 VEL 12.317 PTH 2.27 VNP 5.038 0PA -12,32 RAP 327.28 ECC 1.5809

L-I TINE INJ L4T ]NJ LONG INJ RT ASC |NJ _?NTH _NJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2155.18 -18.08 37.76 158.73 I18.17 2 21 50 1333.2 -1A.92 30.Sl

3198.33 26,|0 233.14 162.80 78.61 13 34 46 4398.3 24.27 224.95

1902.39 -19,30 18.65 138.19 113.28 3 33 56 1302.6 -Jfl,gB 11.42

4926,16 27.39 212.81 162.50 77.53 14 34 37 4326.2 23.40 204.58

1710,72 -22.54 Z,48 I_6.$9 116.4i 4 34 I 1110.7 -18.81 335.33

4690.80 30.83 193.96 161.51 74.50 16 5 fl4 4090.8 28.42 185.60

MID-COURSE EXECUT|ON ACCURACY ORBIT DETERNIN4TION ACCURACY

SGT 311,5 SGR 389.7 5G3 233.2 ST 177.8 SR 379.1 SS 299.9

RRT .0534 RRF -,1587 RTF -,4192 CRT .7996 CR$ .8847 CST .44A0

SGB 643.1 R23 -.0978 RI3 -,4277 LSA 486.B NSA I66.7 SSA 23.3

501 518.6 SG_ 388.3 THA 3,69 ELI 406.8 EL2 99.3 ALF 68,06

LAUNCH DATE 0£C 17 1963 fLIGHT TIME 76.00 ARRIVAL DATE MAR 3 1966

HELIOCENTRIC CONIC

RL 147,21 LAL -.00

RP IO7.76 LAP 3,24

RC 63.151 GL 13.73

PLANETOCENTRIC CONIC

C3 34.668 VHL 3.888

LNCH AZNTH LNCH TIME

90.00 J 44 3

90.OO 18 5 52

100.00 3 2 20

IO0.O0 13 30 16

110.OO 4 3 36

110.00 14 45 30

O|STANCE 216.307

LOL 84.83 VL 28.440 GAL -lO.7A AZL 86.72 HCA 98.96 SMA 133.49 ECC .21193 INC 3.2?83 Vl 30.264

LOP 183.82 VP 38.386 GAP °3.13 AZP 90.3l TAL 230,80 TAp 329.76 RCA 103.20 APO 161.78 V2 33.166

GP 4.09 ZAL 130.98 ZAP 39.77 ET$ 353.79 ZAE 157,69 ETE 347.63 ?AC 58.78 ETC 164.53 CLP -39,59

DLA -6.42 RAL 2B8.90 RAD 656_.A VEL J2.492 PTH 8,26 VHP 4,726 DPA -J2.35 RAP 326.24 [CC J.5706

L-_ TIME |NJ LAT _NJLONG _NJ RT A$C ]NJ A?MTH |NJ TIME PO C$T T_M INJ E LAT INJ 2 LONG

8149,84 -17.93 37.42 157.91 112.28 8 19 33 1349.8 -14.77 30.19

5194.64 86.05 232.88 161.96 78.49 13 32 27 4394.6 24.20 224.70

1897.29 -19.16 18.32 157.37 113.40 3 33 58 1297.3 -15.83 11.10

4922.42 27.33 818.55 161.65 77.40 14 52 18 4322.4 25.32 204.33

I70_,51 -88.38 8.I6 155.76 116.54 4 32 1 110_.5 -19.64 353.08

4686.97 30.78 193.68 160.66 74.35 16 3 37 4087,0 28,33 185.34

ORBIT DETERMINATION ACCURACY

ST 172.2 SR 378.2 SS 3J9.J

CRT ,7644 (RS .8819 CST .3860

LIA 493.4 M_A J74.6 $$A 23.4

ELI 402.2 _L2 |04.4 ALF 69.33

0IFFERENTIAL CORRECTIONS

T06 -.1419 TRA -.3490 TC3 .2853 BAU .1338

ROE -.3879 RRA .0764 RC3 -.0422 FJU .09174

FDE .6833 FRA-J.3386 FC3-2.89J0 8SP 1012

BDE .4131 gRA .3_73 BC3 .2886 FSP -769

NID-COURSE EXECUTION ACCURACY

SGT 498.9 SGR 388.1 6G3 266.2

RRT .0507 RRF -,1816 RTF -.3342

SGB 632,0 R23 -.1364 RJ3 -.3636

SGJ 499.B SG8 386.8 THA 3.64

1863



JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL 2. 1965-66)

LAUNCH 0ATE C[C 17 ]965 FLIGHT TIN! 78.00 ARRXVAL OAT[ HAR S 1966

HELrOC[NTRIC CONIC

RL 147.2| LAL -.00

RP |O7.80 LAP 3.18

RC 65.219 GL |5.77

PLAN[TOCENTRIC CONIC

C3 31,089 VHL 5.839

LNCM A_NTH LNCH TIN?

90.00 ! 4? 38

90.00 IE 4 0

JO0,O0 3 0 55

100.00 13 ?8 75
iiO.OO 4 Z B

110.O0 14 43 4!

0ISTANCE 222.966

LOL 84.85 VL 28.492 GAL -10.$6 47L 86.75 HCA IOZ,19 SMA

LOP 187.05 VP 38.354 CAP -4,4T ATP 90.69 TAL 73L,47 T&P

GP 4.40 ?AL 151,32 ZAP 44.?| ET$ 554.17 ZAE 160.03 ETE

135.88 £CC .70931 INC 3.2495 vl 30.164
333.66 RCA 105.88 &PO 161.91 v2 35.J55

348.08 ?A( 57.53 ETC |64.58 CLP -44.04

0LA -6.45 RAL 288.49 RA0 6568.5 VEL 17.468 PTH ?,16 VHP 4,446 0PA -12.62 RAP 324.96 ECC 1,5610

L-| TIN? INJ LAT INJ LONG ]NJ RT ASC /NJ AZNTM |NJ T/N? PO CST TIN rNJ ? LAT rNJ Z LONG

2J44.66 -17.81 37.10 157.71 117.58 E 18 E3 1544.7 -14.67 19.88

5191.31 E£.O| 252.64 161.25 78,38 15 50 32 459J.3 24.14 ?Z4.4T

1897.J6 -19.02 J8,00 156.67 113.51 5 52 27 I297.2 -15.68 JO.80

49J9.04 ?7.28 717.51 160.94 77,?9 J4 50 ?4 4319.O 25.26 204.10
1700.48 -27.23 1.85 155.07 J16.66 4 30 28 1100.5 -18.47 354.75

4683.48 30.72 |95,43 |59.94 74.21 |6 J 45 4083.5 ?8.25 185.10

0/FFERENT|AL CORRECTIONS

TOE -.1291 TRA -.5695 TC3
ROE -.3830 RRA .08|0

rOE ,T650 FRA-_.5555

8OE .404? BRA .5785

LAUNCH OAT[ O[C 17 |965

HEL|OCENTR_C CONIC

RL J47.?J LAL

RP 107.85 LAP

MZ0-COUR_E [_EUTION ACCURACY 0RSIT DETERMINATIO'_ ACCURACY

.2577 BAU .1|61 SGT 486.J SGR 586,? SG5 ?99.3 ST 167.6 SR 376.6 SS 339.0
RE3 -.0374 FAU ,_0|95 RRT .0586 RRF -.2|6J RTF -.7575 CRT .7127 CRS .88J5 CST ,3JI5

FC5-2.5888 BSP 859 SGB 6?0.8 RE3 -.1890 R15 -.7704 LSA 501.O NSA 182.5 5SA Z3.2

BE5 .2547 rsp -875 $81 486,7 SG? 585.4 THA 4.7? ELI 396.8 EL? J|1,7 ALF 70.84

FLIGHT T/N? BO.O0 ARRIVAL DATE WAR 7 1966

01STANCE ?29.590

-.00 LOt. 84.85 VL ?8.55? GAL -|0.59 AZL 86.78 HCA 105.A_ SMA 154.19 ECC .80705 ;NC 3.Z194 VJ 30.264

5.10 LOP J90.29 VP 58.374 GAP -5.87 AZP 90,86 TAL 251.99 TAP 357.4J RCA 106.41 APO 16J.98 VZ 35.143
RC 67.5?7 GL J5.78 GP

PLANETO(ENTR/C CONIC

C3 33.540 VHL 5.7910LA

LNCH A?NTH LNCH TXME L-I TIME INJ LAT INJ LON_ INJ RT A$C [NJ AZMTH INJ TIME

90.00 I 4J 39 ?J39.57 -17.68 56.79 156,67 112.48 2 17 J8

90.00 l? Z 32 5188.21 25.96 ?52.45 160.65 78.28 13 29 0
IO0.O0 ? 59 54 1887.IZ -18,88 17.69 156.09 115.67 3 5J Z!

IO0.O0 J5 26 57 4915.90 27,74 717.09 160.54 77.18 14 48 55

llO.OO 4 1 5 1695.56 -Z?.08 1.54 154,48 116.79 4 29 21

lIO.OO J4 41 J6 4880.?5 50.66 J95.J9 J59,53 : 74.09 16 0 J6
OIFrERENTZAL CORRECTrONS NIO-CCX,,IRSE _X_CUTION ACCURACY

TOE -.I]2_ TRA -,5965 T(3 .2103 BAU .0948 SGT 476.9 SGR 384.J S¢5 534.8

R0E -.5778 RRA .0866 RE5 -.0208 FAU .11787 RRT ,0089 RRF -.7544 RTF -.1793
FOE .8447 rRA-I.72IZ rCG-Z.gl]t BSP 699 588 81?,4 RZ5 -._511RJ3 -.J354

80E .5959 BRA .4056 BE5 .21J5 FSP -996 SGJ 477.0 587 384.1 THA 1.17

4.73 ?AL I51.58 ZAP 48.88 ETS 554.45 ZAE 162.69 £TE 348.5J 7AC 56.05 ETC J64.60 CLP -48.7J

-6.48 RAL 888.18 RAO 6568.5 VEL J2.446 PTH Z.Z5 VHP 4.199 OPA -J?.74 RAP 3?3.45 ECC 1.5570
PO CST TIM INJ 2 LAT INJ 2 LONG

J539.6 -|4,48 Z9.57

4588.? Z4.09 Z24.Z6
J?B7,! -J5.53 IO,50

45J5.9 25.20 203.88

|O95,6 -|8,5J 354,44

4080_2 28.J7 J84.88

ORB/T DETERMINATION ACCURACY

_T |67.6 SR 374,4 55 3_7.8

CRT .6319 CRS .8810 CST .2045
LSA 507.9 MSA J90.2 5SA 13.0

ELI 389.9 EL? JZJ.O ALF 72,97

LAUNCH 0ATE 0EC IT 1965 _LJGHT TIME 8Z.OO ARRIV4L 0ATE MAR 9 J966

HELIOCENTRIC CONIC

RL 14T.2| LAL -.00

RP 10T.ST LAP 3.02

RE 69.470 GL 15.78

PLANETOCENTRIC CON|C

C3 33.017 VHL 5,746

LNCH ATNTN LNCH TIN?
90.00 J 4| 3

90,00 12 ! 26
!00.00 2 59 !8

JO0,O0 15 75 53

JJ0,O0 4 0 26
llO.O0 14 4! 13

0!STANCE Z36.!77

LOL 84.85 VL 28.562 GAL -]0.51 AZL 86.81HCA 108.64 SMA

LOP |95.5_ VP 38.585 GAP -3.70 A_P 91,02 TAL ?32.36 TAP
GP 5.08 Z_L J5!.77 _AP 53.77 [T$ 354.75 ZAE |65.65 ET[

J54.43 £CC .20503 TNC 3.1886 VI 30.264

541.00 RCA 106.67 APO 16!.99 VZ 35,138

348._8 7AC 54.35 [TC J64,6J CLP -53.6J

DLA -6.57 RAL 287.97 RA0 6568.5 VEL 17.475 PTM 2.25 VHP 5.987 0PA -J2.89 RA_ 3El.T! ECC 1.5433
L-] T_ME [NJ LA7 |NJ LONG |NJ RT ASC IN! AZMTH |NJ TIME PO CST TIN IN! Z LkT IN! Z LONG

2154.52 -17.55 56.48 156.14 J!?.59 ? J6 58 1534.5 -14.34 89,27
5185,25 25._? 232,?2 !60.15 78.J8 13 27 5| 4585,2 24.03 224.06

J887.12 -|8.74 J7.58 155.60 J15.77 5 50 40 J282.| -15.58 10.20

49!?.88 27.19 E!1,88 159.84 77.08 14 47 45 43J2.9 85.|4 203,68

1690,68 -21.95 !.74 !54.O0 |16.90 4 ?8 57 1090.7 -|8,14 354.J6
4677.09 30.60 192.97 !58.83 73.97 !5 59 JO 4077.| Z8.10 184.6T

OIFF£RENTZAL CORRECTIONS

TOE -.0940 TRA -,452J TC3 .J554 BAU .0687

R0E -.37_6 RR_ .Og30 R(3 -.0075 FAU .1258!

rOE .9287 FRA-|.905? FC5-3.7470 BSP 508

B0E .3833 8RA .4420 8C5 .1556 FSP -!115

MID-COURSE EXECUTION ACCURACY ORBIT 0ETERM/NATION ACCURACY

5GT 478.5 5GR 387.3 583 370.9 5T 150.4 5R 371.7 SS 376,7

RRT -.0599 RRF -.7982 RTF .0367 CRT .5ZJ4 CRS .88Z9 CST .073Z

SGB 612.5 R?5 .7937 RI5 -.0575 LSA 516.0 MSA 197.5 SSA 22,7

SGI 478.9 SG? 58J.4 TMA 174.99 EL! 382.3 EL2 133.J Akr 75,52

LAUNCH 0ATE OEC J7 !965 FLIGHT TIME 84,00 ARRIVAL _ATE MAR j! |966

HELIOCENTRIC CONIC

RL |4T.?! LAL -.00

RP 107.90 LAP ?.95

RC 7J.843 GL 15.76

PLANETO(ENTRIC CONIC

C5 52.492 VHL 5.700

LNCH A_MTH LNCH TIME
gO.O0 ! 40 50

90.00 J? 0 41

!00.00 ? 59 5
_00.00 13 75 9

|_O.O0 4 O !0

110.O0 !4 40 32

DIFFERENTIAL C_RECTIONS

TDE -.0777 TRA -.4756 TC3 ,0885 BAU .0585

ROE -.365l RR_ .JOO? RC5 ,0075 FAU .!3469

FOE 1.0!01 FRA-?.0775 FC5-5.5887 BSP 4!1

80[ .3723 BRA .4861 BC5 .0_86 tSP -!735

01STANCE ?42.728

LOL 84.85 VL 28.583 GAL -10.44 A?L 86.84 HCA 111.87 SNA 134.59 ECC .?0375 INC 3.1566 vl 30.264

LOP !9_.74 VP 38,390 GAP -?.61 AZP 91.18 TAL 83_.59 TAP 544.45 RCA 107.74 _PO !6J.95 V? 35.|20

GP 5.44 _AL J51.88 _AP 58.86 ET$ 555.08 _ I68.89 ETE 34_.55 7AC 57.45 [TC 164,6! CLP -58.70

OLA -6._5 RAL ?87.84 RA0 6568.5 VEL 17,404 PTM ?.74 VMP 3.797 OPA -13.07 RAP 519.77 ?CO ].534T

L-I TIME INJ LAT INJ LONG INJ RT ASC /NJ AZHTH INJ TIME PO CST T_M INJ Z LATINJ Z LONG
2129,45 -!7.47 36.16 !55,75 117,69 2 16 ?0 15_9.4 -|4.19 _8,9T

5|87.54 25.88 73_.07 159.75 78.09 !3 27 4 4582,5 23.98 Z23.86

1877.10 -!8.6J 17.07 155,?? 113.83 3 30 ?! 1777.! -J3._5 9.91

4909,9! 77,15 711.67 !59.44 76.98 J4 46 59 4309.9 25.08 Z03,48

J685.78 -?!.78 .94 J55.6J J17o07 4 ?8 !6 !085.8 -J7,98 353.BT

4674.00 50.54 !97.75 !58.45 73.85 J5 58 76 4074.0 88.03 JB4.46
NIO-COUR$[ EXECUT|ON ACCURACY C_'SIT OCT[RNINA TION ACCURACY

$GT 497.0 SGR 580.8 585 407.0 ST !6J.8 SR 368.3 S$ 394.1

RRT -.1!15 RRF -.345g RTF .2?43 CRT .3764 CR5 ,8858 CST -.0846

SGB 626.? R?5 .7864 RIG -.?694 LSA 5?4,3 NGA ?04,5 SSA _?.5

SG! 50J.2 $82 575.5 THA J68.76 £L! 374.Z EL? J47.6 ALF 78.85

J884



JPL TM 33-99 EARTH--VENUS TRAJECTORIES i VOL 2. 1965-66_

LAUNCN DATE OEC 17 J965 FLIGHT TIME 86.00 ARRIVAL OATE MAR 13 |966

HELIOC[NTRIC CONIC

RL |47.Z| LAL -,00

RP 107,94 LAP Z,83

RC T3.B4§ GL |5,73

PLANETOCENTRI( CONIC

C3 3J.975 VHL 5,653

LNCH A?NTH LNCN TIME

9D.DD Z 40 58

90.00 12 0 J?

JO0.O0 2 59 II

100.00 13 24 46

JJD.DO 4 0 Ifl

||O.O0 14 40 J|

DIFFERENTIAL CORRECTIONS

TOE -.048_ TRA -.5260 TC3 .OJ03 BAU .D|13

ROE -.3578 RRA .1080 RE3 .O243 FAU .I4525

FOE 1.0800 FRA-Z.Z406 FC3-3.9326 8SP 554

BOE .3610 BRA .5370 BC3 .0263 FSP -136I

O|STANCE Z49.242

LOL 84.B5 VL 28.596 GAL -10.35 AZL 86.88 MCA 115.09 SMA 134.69 ECC .20165 [NC 3.|Z32 vi 30.264

LOP J99.97 VP 38.388 GAP -2.04 AZP 91.33 TAL 232,68 T4P 347.77 RCA ]07,53 APO 161.85 V2 35.)D8

GP 5.BZ ZAL J5J.93 TAP 64.I0 ET$ 355.44 ZA( _72o37 [T( 350.39 ?AC 50.40 ETC |64.6! CcP -63.95

DLA -6.59 RAL 287.8l RA0 6568.3 VEL |2.383 PTH 2.24 VMP 3.642 OFA -13.25 RAP 317.67 ECC J.5262

L-I TIME INJ LAT INJ LONG INJ RT AS( INJ JZMTM INJ TIME PO C$T TIM INJ 2 LAT INJ E LONG

2124.29 -I7.28 55.84 155.45 112,79 2 16 23 1524.3 -14.04 28.66

5|79.42 25.84 23|.91 159.43 78.00 13 26 36 4579.4 23.93 223.67

1872.00 -|8.46 16.76 154.91 113.93 3 30 23 1272.0 -15.08 9.60

4906.94 27.10 211.46 J59.12 76.88 14 46 33 4306.9 25.02 203.27

1680.80 -2J.62 ,64 J53.30 JJT.14 4 28 J5 J080.8 -|7.81 353.5B

4670.9I 30.4B 192,53 158,11 73.73 15 58 2 4070._ 27o_5 |84.24

NI0-COIJR$E EXECUTION ACCURACY (_qBIT OETERMINAT|ON ACCURACY

SGT 538.9 SGR 379.9 SG3 442.3 ST 168.2 SR 364.0 SS 408.5

RRT ".2009 RRF -.3963 RTF .4065 CRT .ZOI? CRS .8876 CST -.2610

SGB 659.3 R23 .2464 RI$ -,4557 LSA 531,9 MSA E10.4 $SA ZZ._

SGI 548.8 SG2 365.4 THA J65.30 ELi 366.0 EL2 165,8 ALF 83.34

LAUNCH DATE DEC IT I965 FLIGHT T]ME BB.O0 ARRIVAL 0ATE MAR J5 J966

HELZO(ENTRIC CONIC

RL 147.21LAL °.00

RP |07.98 LAP 2.?2

RC 76.070 GL 15,6B

PLANETOCENTR|C CONIC

C3 3/.454 VHL 5.608

LNCH A?MTH LNCH T|ME

90.00 I 4! 27

90.00 12 O J2

JO0,O0 2 59 38

100.00 13 24 42

liD.DO 4 0 AO

JlO.OO 14 40 9

0ISTANCE 255.721

LOL 84.85 VL 28.601 GAL -10.27 AZL 86.9| HCA 118.31 SMA 134.73 ECC .20020 INC 3.0880 VJ 30.264

LOP 203.J9 VP 38.38I G_P -I.SI AZP 91.47 7AL 232.65 TAP 350.9_ RCA IO7.76 APO 161.70 v2 35.095

GP 6.20 ZAL 15J.91 ZAP 69.45 ET$ 355.84 ZAE I76,02 ETE 352.35 ?*C 48.23 ETC |64,62 CLP -69,32

OLA -6.62 RAL 287.86 RAG 6568.3 VEL J2.362 PTH 2.23 VHP 3.517 0PA -13.AA RAP 315.45 ECC 1.5176

L-_ TIME INJ LAT |NJ LONG |NJ RT ASC INJ ATNTM ]NJ TIME PC) C$T TIM |NJ 2 LAT JNJ 2 LONG

ZI18.98 -17.14 35.57 f55.22 llZ.Sg 2 I6 46 1519,0 -13.89 28,35

5176,45 25.80 23|.61 I59,I9 77,90 13 16 28 4576,5 23.87 223.47

J866,75 -JB,32 J6.43 I54,88 114,04 3 30 45 1266,8 -J4,97 9,29

4903.91 27.03 211.25 158.88 76.77 14 46 25 4303.9 24,96 203.07

1675.68 -21.46 .33 153.08 117.27 4 28 35 1075.7 -17.64 355.29

4667.73 50.42 192.30 157.86 73.61 13 57 57 4067.7 27,BB 184.03

ORBIT 0ETERN_NATION ACCURACY

ST 181,7 SR 359._ 55 4_].7

CRT ,0253 CRS .89J7 CST -.4202

LS4 54|.2 MSA 215,7 SSA 2|.g

£L1 359._ EL2 I81.6 ALF 89.02

D_gFERENTZAL CORRECTIONS

TOE -.0772 TRA -.584l TC3 -.0808 8AU .0384

ROE -.3498 RRA ,I16I RE3 .0423 FAU .J5456

FOE 1.1450 FRA-2.3752 FC3-4.2540 BSP 884

BOE ,3505 8RA .5955 8C3 .09J2 FSP -1469

MI0-COURSE EXECUTION ACCURACY

$GT 607.9 $GR 379,8 $G3 474.1

RRT -.2941RRF -.4493 RTF ,5616

$GB 716.8 R23 .2060 R]3 -.601|

SGI 623.3 SG2 354,1 THA 164.46

LAUNCH OAT[ 0EC 17 1965 FLIGNT TIME 90.00 ARR]VAL OAT[ MAR iT 1966

NELZOCENTRIC CONIC

RL |47.21 LAL -.00

RP 108.02 LAP 2.60

RC 78.516 GL J5.63

PLANETO(_NTRIC CONIC

C3 3D.923 VHL _,561

LNCH ATNTN LNCN TIME

90.OO I 42 16

90.00 12 O 24

IO0.O0 5 0 26

lO0.O0 13 24 55

liD.DO 4 I 24

110.00 14 40 25

DIFFERENTIAL CCRRECTIOt4$

TOE .0058 TRA -.6475 TC3 -,1822 BAU .0795

R0E -.3408 RRA .1243 RE3 .0619 F_U .16_65

roe ;.1993 FRA-Z.484Z rc3-4.5537 BSP IE97

80E ,3409 8RA .6593 BC5 .1924 FSP -1575

DISTANCE 262.164

LOL 84.85 VL 28.599 GAL -10,1B AZL 86.93 HC* 121.52 SMA |34,71 ECC .19887 INC 3.0506 Vi 30,264

LOP 206.40 VP 38.367 GAP -.99 A?P 91.60 T&L 232.49 TAP 354.0) RE* J07.92 APO 161.50 v2 35.DB?

GP 6.59 ?AL 151,84 ?kP 74.85 ETS 356.27 ?AE 179.68 £TE 40.69 7AC 46,01 ETC 164.63 CLP -74.74

OLA -6.66 RAL 287.99 RAO 6568.2 VEL 12.34! PTH 2.23 VHP 3.421 OPA -13.61 RAP 313.16 (CO 1.3089

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ A?MTH INJ TIME PO CST TIN INJ 2 L4T INJ 2 LONG

2113,45 7J6.99 35.18 153.06 113.00 2 17 29 1513.4 -13,73 28.02

5173.44 25.75 231,40 159,02 77.80 13 26 37 4573.4 23._2 223.26

1861.28 -18,17 16.10 |54.52 |J4.|5 3 31 27 1261.3 -1_.75 g.gT

4900.84 27.00 711.03 158.70 76.67 14 46 36 4300._ 24.90 202.86

1670.36 -21.30 .OJ 152.92 JJ7.39 4 29 J5 JDTD.4 -17,46 352,9_

4664.33 30.36 192.07 157.68 73.48 15 58 10 4064._ 27.80 183,81

MI0-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 701.6 SGR 380.4 $G3 502.3 ST 201.7 SR 353.3 SS 430.6

RRT -.3846 RRF -.5025 RTF ,6778 CRT -,1389 CRS .8948 CST -.558!

SGB 798.1 R23 .1729 R13 -.70_ LSA 549.5 MSA 220.0 SSa _Z.6

SGI 721.3 SG2 341.5 THA 164.72 ELI 354.9 EL2 |98.8 ALF 96.62

LAUNCH DATE DEC 17 1965 FLIGHT TIME 92.00 ARRIVAL DATE MAR 19 1966

HELIC_ENTRIC CONIC

RL 147.2I LAL -.OO

RP lOB.06 LAP 2,47

RC 80.581 GL 15,56

PLAN[TOC[NTR|C CONIC

C3 30.380 VHL S.SI2

LNCH ATMTH LNCH TIME

90.00 I A3 _4

90.00 JZ O 32

i00.00 3 I 33

100.00 13 25 24

liO.O0 4 2 29

liD.DO 14 40 58

DIFFERENTIAL CONRECTION5

TDE .O3AJ TRA -.7360 TC3 -oL_94_ _AU .1241

ROE -.35I| RRA .13_1RC3 .0822 FAU .16861

FOE 1-274| FRA-_.5492 FC3-4.8049 BSP i770

BOE ,3329 8RA .7281 BC3 .3055 FSP -1648

O[$TANCE 268.572

LO_. 84.85 VL 28.590 GAL -IO,OB A?L 86.99 HCA |24.74 $MA 134.65 ECC .19765 INC 3,0106

LOP 209.82 VP 38.349 G_P o.50 _TP 9J.7_ TAL _32.23 TAP 356,96 RCA IO_,04 APO 16J,26

GP 6.98 Z_L 151.71 ?AP 80,23 ETS 356.75 EkE 176.37 ETE 163,10 ZAC 43.79 ETC 164.65

Vl 30,864

V2 35.069

CLP -80.I6

OLA -6,71RAL 288.19 RAO 6568.2 V_L 12.319 PTH 2,22 VHP 3.3510PA -13,74 RAP 5|0,88 ECC 1.5000

L-_ TIME INJ LAT |NJ LONG INJ RT A$C _NJ AZMTH INJ TIME PO CST TIN |NJ 2 LAT INJ 2 LONG

_!07,61 -16.84 34.82 154.96 ll3.11 2 18 32 I_07.6 -13.57 7?.6?

5170.37 25,7| 231.18 158,91 77.71 ]3 27 2 A570.4 23.76 223,05

1855.51 -18.01 15.75 154.43 I|4.27 3 3_ ZB 1255.5 -14.58 8.63

4897.70 26.96 2|O.BI 158.59 ?6,56 14 4? 2 4297.? 24.84 202.65

1664.74 -2|,12 559.66 15_.82 1J7.52 4 30 13 1064.7 -J7.27 351,66

A661.23 30.30 191.83 157.57 ?3.36 15 58 39 4061.2 27,72 183.59

MI0-COURSE EXECUTION ACCURACY ORBIT 0ETERMZNAT;ON 4CCURAC_

5GT 8J7,3 $0R 38J,8 $G3 524,J ST 227,B SR 346,7 $$ 437,7

RRT -.465_ RRF -.5355 RTF .7589 CRT -.2729 ORS .8998 CST -.6581

SG_ 902.1R23 '1509 RJ3 -,7781 LSA 559.8 MSA 225.3 SSA 2J.3

SGl 840,1SG2 328.9 THk 165.46 ELI 355.6 EL2 213.7 ALF IO6.13

J863



JPL TM 33-99 EARTH--VENUS TRAJECTORIES _ VOL 2, 1965-66H

tAUNCM DJT£ OEC 17 1965 FLIGMT TINE 94.00 ARRIV4L OAT[ NAR Zl 1966

HELIOCENTRIC CONIC

RL Z4?.ZJ LAL -.00

Rp I08.10 LAP Z.34

RC 82.862 GL 15.47

PLANETOCENTRIC CONIC

C3 29.821 VML 5,46]

LNCH AZNTH LNCH TIME

90.00 I a4 5Z

90.00 1Z 1 34

I00.00 3 3 0

I00.00 13 26 8

liD.D0 4 3 52

110,O0 14 41 45

DISTANCE g74.947

LOL 84.85 VL 28.576 GAL -9.98 A?L 87.03 MCA |27.95 SMA 134.54 ECC .19651 INC Z,9674 Vl 30.264

LOP ZIZ.83 VP 38.327 GAP -.05 ATP 91.83 TAL 231.85 TAP 359.80 RCA |08.10 &PO 160.98 VZ 35.056

GP 7.37 ZAL 1§J.53 ?AP 85,54 ETS 357.28 ?AE 172.56 ETE 167.26 ZAC 41.64 ETC 164.70 CLP -85.51

DLA -6.76 RJL 288.46 RA0 6568.Z VEL 12.296 PTH _.ZJ VHP 3.30? DPA -13.63 RAP 308.67 ECC 1.4908

L-I TIME [NJ LAT IN| LONG IN| RT A$C IN| AZNTH |NJ TIME PO C$T TIN IN| g LAT XNJ 2 LONG

21Ol.36 -16.67 34.44 154.92 |13.23 z 19 34 15Ol.4 -|3,38 27.3o
5157.31 25.67 g30._? 158.86 77.6j 13 27 4J 4fS?.3 23.70 222.85

I849.35 -17.83 15.37 154.39 ||4.39 3 33 49 1249.3 -|4,39 8,Z7

4894.55 26.91 2i0.59 158.54 76.46 14 47 4Z 4294.6 24.77 202.44

I658.75 -20.93 359.30 152.78 117.66 4 31 31 1038.8 -J7.06 352,3J

4657.9J 30.23 191.60 157.51 73.23 15 59 23 4057.9 27.64 183.36

MI0-COURSE EXECUTION ACCURACY C_61T _ETERNINATION ACCURACY

$GT 948.9 SGR 383,9 SG3 541._ ST 258.3 SR 338.7 SS 439.0

RRT -.5383 RRF -.6063 RTF .8142 CRT -.3791 CR5 .9026 CST -.7344

$GB 1023,6 R23 .1344 RIG -.8274 LGA _68,2 NSA 2?3.5 SSA ZJ.O

SGJ 973,8 SG2 3J5,2 THA J66.24 EL| 362.9 ELZ 223.1 ALF 117.O6

DXFFERENTIAL CORRECTI_S

TOE .0627 TRA -.7870 TC3 -,4|42 BAU .|702

ROE -.3Z00 RRA .1397 R(3 .1037 FAU .17305

F0[ 1.2286 FRA-2.3863 FC3-5.0239 8$P 2275

80E .3261 BRA .7993 BC3 .4270 FSP -17Z5

LAUNCH DATE DEC 17 I965 FLIGHT TIN( 96.00 ARRIVAL DATE MAR Z5 |966

H_LIOCENTRI( CONI(

RL 147.21 LAL -.00

RP 108.14 LAP 2.20

RC 85.157 6L 15.$7

PLANETC_CENTRZC CON|C

C3 29._43 VML 3.408

LNCH A?MTH LNCH TIME

90.00 I 46 42

90.00 IZ Z 28

100.00 3 4 47

100.00 13 27 4

I_O.O0 4 3 35

liD.DO 14 42 45

DISTANCE 28J.288

LOt. 84,85 vk 28.557 GAL -9.87 AZL 87.08 HCA 131.16 SMA 134.59 ECC .19544 ;NC 2.9203 Vl 30.264

LOP 216.04 VP 38.300 GAP .42 AZP 91.92 TAL 23].38 TAP 2.54 RCA 108.IZ APO 160.65 V2 35.043

GP 7.76 ?AL 151.30 ZAP 90.72 ET$ 357.86 7AE 168.83 ETE 167.97 ZAC 39.62 ETC 164.B0 CLP -90.72

0LA -6.82 RAL 288.80 RAO 6568.2 VEL 12.273 PTH 2.21 VHP 3.285 OPA -13.85

L-I TIME INJ LAT INJ L(_NG INJ RT A$C INJ AZMTH INJ TIME PO CST TIM

ZO94.37 o16.49 34.02 154.94 113.35 2 21 36 J494.6

5164.29 25.62 230.76 158.86 77.51 13 28 32 4364.3

I842.66 -17.64 14.96 154.40 1|4.53 3 35 30 124Z.7

489J.44 26.86 210.37 158.54 76.35 J4 48 35 4291.4

1632.28 -20.73 358.91 15Z.80 J17,81 4 33 $ 1052.3

4654,59 30.17 191.36 157.31 73.10 16 0 19 4054,6

01FFERENTIAL C(_RECT|Cq_$

T0E .O9OO TRA -.8597 TC3 -.5420 BAU .2175

R0E -.3084 RRA *ld6| RC3 .1253 FAU .|7463

FOE 1.2306 tRA-2.5677 rC3-_.I698 BSP 280?

BOE .3213 BRA .8720 BC3 .55_3 FSP -1748

RAP 306.38 ECC 1.4813

IN| 2 LAT IN| 2 LONG

-13.19 26.90

Z3.65 Z22.65

-14.19 7.88

24.7I 202.25

-J6.84 351.94

27._6 J83,14

ORBIT OETERNINJ TION ACCURACY

ST 291.8 SR 330.2 55 440.J

CR7 -.4578 CRS .9059 CST -.7813

LSA 579.6 _5k 226.7 SSA Z0.6

ELI 377.B EL2 226.7 ALF J27.43

NIO-COURSE EXECUTION ACCURACY

SGT 1092.8 SGR 386.6 SG3 549,6

RRT -.6003 RRF -,6330 RTF .8309

$G8 J15g.2 R2_ .1273 R13 -.B604

$61 1119.2 SG2 301.9 THA 167.05

L_UNCN okrE 0EC 17 1965 FLIGHT TIME 98,00 _RR[V_L 04TE N_R Z_ J966

MEL|OCENTRIC CONIC

RL 147.21LAL ".00

RP J08,18 LAP 2.05

RC 87.4£5 GL 15.24

PL_NETOCENTRIC CONIC

C5 28.646 VML 3.352

LNCH AZMTH LNCM TIME

90.00 1 48 53

90.00 J2 3 32

100.00 5 6 36

100.00 13 28 10

11D,00 4 7 40

IJ0.O0 14 43 56

CIFFERENTIAL CORRECTIONS

TOE .1154 TRA -.9320 TC3 -.6754 BAU .2648

ROE -.29_4 RRA .1321 RE3 .1480 FAU .17465

rOE 1.2058 FRA-2.3E35 FC3-5.2783 BSP 3355

BDE .3172 BRA .9443 BE3 .6914 FSP -1772

01STANCE 287.598

-9.75 AZL 87.13 HCA 134.36 SNA 134.20 ECC .19443 INC

,84 AZP 9Z.OJ TAL 230.82 T&P 5.19 RC4 J08.1J APO

95.70 ETS 358.30 ?AE 165.24 ETE 168.29 ?_C 37.76 ETC

LOL 84.85 VL 2_.533 G4L

LQP 219.25 VP 38.271 GAP

GP B.l? ?4L 151.02 Z4P

0LA "6.89 RAL 2B9.21RA0 6568.2 vEL 12.248 PTH 2.20 VHP 3.Z84 0P4 -]3.80 RAP 504.67 ECC J.47J4

L-I TIME ZNJ LAT IN| LONG IN| RT A$C IN| AZNTH IN| TIME PO CST T]N ]NJ 2 EAT ZNJ Z LONG

2087.09 -16.28 33,57 155.00 113.49 2 23 40 1487.1 -H_.97 26.46

9161,47 25.58 230.36 158.92 77.4E 13 Z9 33 4561.5 Z5.59 22Z.46

1835.29 -|7.44 14.52 154.46 ]14.67 3 37 32 1235.3 -13.96 7.45

4888.50 26.81 210.I7 158.60 76,25 14 49 38 4288.5 Z4.6fi 202.05

J645.17 -20,30 358.49 15Z.86 117,97 4 35 5 1045.E -16.60 35_,55

4631.38 30.10 191.13 157.57 72.98 16 ] 27 4051.4 27.48 182,92

MID-COURSE EXECUTION ACCURACY ORBIT DE TERMINATION ACCURACY

5GT 1744.1 5_R 389.9 SG3 353.2 ST 326.6 5R 520.1 55 435.6

RRT -.6564 RRF -.7006 RTF .B761 CRT -.5|66 CRS .9129 CST -.816!

SGB /303.8 RZ3 .123J RJ3 -.8832 LSA 589.J MSA 226.8 SSA 20,3

561 1271,7 $G? ?87.8 THA 167.74 ELl 398.3 EL2 224.7 _LF J36.1J

2.8683 VI 50.264

160.30 vZ 35.030

164.97 CLP -95.76

L_UNCH DATE DEC 17 1963 FLIGHT TIME 100.00 _RRIV_L O_TE NAR 27 1966

HELIOCENTRIC CONIC

RL 147.21 LAL -,00

RP 108.22 LAP 1.90

RC 89.?83 GL 15.09

PLAN_TOCENTR_C CONIC

C3 28.028 VHL 3.294

LNCH AZMTH LNCH TIME

90.00 I 51 _0

90,00 12 4 42

IO0.O0 3 9 30

100.00 13 Z9 23

1J0.OO 4 iO 7

IlO.O0 14 45 I6

DISTANCE ?93.877

LOL $4.83 VL 28.503 GAL -9,63 AZL 87.19 HCA 137.57 SNA 133.99 ECC .J9348

LOP 222.45 VP 38.237 GAP 1.25 A_P 9_.08 TAL _30.18 TAP 7.75 RCA 108.06

GP 8.6J ?AL 150.70 ?AP I00.45 ETS 359.21 ZAE 161.81 ETE 165.40 Z4C 36.11

OLA -6.98 RAL 289.68 RA0 6568.1 VEL 12.273 PTH 2.20 VHP 3.30? DPA -13.66

L-I TIME IN| LAT IN| LONG IN| RT ASC |NJ AZNTH IN| TIME PO CST T]N

2078.68 -16.06 33.06 135.11 113.64 _ 26 B 1478.7

5158.97 25.34 230.39 159.03 77.34 13 30 41 4539.0

1827.04 -17.20 14.07 154.37 114.83 3 39 57 1227.0

4853.85 26.76 209.98 |58.71 76.17 14 50 49 4285.9

1637.26 -_0.23 358.01 157,97 118.15 4 37 24 1037,3

4648,40 30.04 190,97 |57.68 7_,87 J6 ? 44 4048.4

01FFERENTIAL CORRECTIONS

TOE ,1355 TRAo|.OOE_ TO3 -.813J BAU .31J4

R0E -.?8]? RRA .1369 RC3 .1711FAU .17751

FOE 1.1895 FRA-2.4403 F(3o5,3286 BSP 3904

806 .3J39 BRA 1.0147 Be3 .8309 FSP -J762

MI0-COURS£ EXECUTioN ACCURACY

5GT 1399.5 SGR 393,7 SG3 549.9

RRT -.7053 RRF -.7432 RTF ,893]

SG8 1453,B R23 .J745 RI3 -.8988

SGI 1427.9 SG2 273.6 THA 165.34

INC 2,8104 VI 30.264

kPO 139,91 V2 55.016

ETC 163.24 CLP-J00.57

RAP 302.97 ECC 1.4615

INJ 2 LATINJ ? LONG

-J_.72 25.96

?3.54 Z22.29

-13.71 6.96

24.60 2OJ.85

-J6,33 551.0_

27,41 |82,T?

ORBIT 0ETERMINATION ACCURAC_

ST 361.5 SR 509.? SS 479._

CRT -.5607 ORS ,9183 CST -.8376

LSA 399.3 MSA ?26.0 SS_ _9.8

ELI 4_?.? EL? 219.3 ALF |42,_J
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L_UNCM DJTE 0EC J7 J965 FLZ6MT TIME ID2.DO ARRIVAL CAT[ MAR 29 J966

HELIOCENTRIC CONIC

RL 147,Z| LAL -,00

eP 108.28 LAP i.T4

IC 9Z,llZ GL |4.49

PLANETOCENTRIC CONIC

{3 27.J87 VHL 5.233

LNCH AZNTH LNCH TIME

90.00 J 54 35

90.00 lZ 5 56

JO0.OO 3 JE 32

]00.00 13 30 40

JlO.O0 4 J3 0

110.00 14 AE 41

DIFFERENTIAL CORRECTIONS

TOE .]583 TRA-|.0699 TC3 -.9548 BAU ,3568

RDE ",Z669 RRA .1609 RC3 .1955 FAU .16907

rOE 1.I]4B FRA-Z.3356 FC3-5.3445 BSP 4454

BOE .3J03 BRA 1.0820 8C3 .9746 FSP -]747

0ISTANCE 300.116

LOL 84.85 VL 28.4?3 G4L -9.50 47L 87.26 MCA ]40.?? SM_ 133.74 ECC .19258 ]NO 2.7449 VI 30.Z61

LOP 225.65 VP 3B.ZOZ GAP 1.65 ATP 92.13 TAL E29.45 TAP 10.22 Re4 ]0?.99 4PO ]59,50 v2 35,003

GP 9.08 7AL 150.34 ZAP 104.95 ETS 359.99 ZA[ |58.58 ETE |68.35 ZAC 34.69 ETC 165.64 CLP-lOE.i4

CLA -?.lO RAL 290.22 RAO 6568.1 VEL 121J97 PTH Z.19 VHP 3.336 OPA -]3.42 RAP 30J.52 ECC J.4507

L-I TIME IN] LAT IN] LONG |NJ RT A$C IN] ATMTH IN] TIN[ PO CST TIN [NJ 2 LAT[NJ Z LONG

2069.07 -J5.79 32.47 155.26 1]3.8] 2 29 4 1469.l :12/44 2_.40

5157.06 25.51 230,26 159.20 77.28 13 3] 53 4557.] 23.5l 222.16

1817.63 -16.93 13,45 154.72 I15.01 3 42 49 ]217.6 -13.42 6.41

4883.74 26.73 209.83 I58.88 76,J0 ]4 52 4 4283.7 24.55 201.71

I628.Z8 -19.96 357.48 ]53.12 I|8.36 4 40 8 |028.3 -JE.0J 350.51

4645.86 Z9.99 190.74 |57.84 ?Z,78 ]6 4 7 4045.9 27.34 i82.55

M|0-C()URSE EXECUTION ACCURACY ORBIT _ETERMINATION 4CCUR4CY

SGT ]556.3 SGR 398.5 SG3 542.5 ST 395.4 SR 297.] SS 419.2

RRT -.7494 RRF -.7829 RTF .9050 CRT -.5933 CRS .9231 CST -.8526

SG8 1606.5 R23 .I289 RI3 -.9096 LSA 608.1NSA 224.2 SS4 19,4

5G1 J_B_.5 SG2 259.0 THA 168,84 ELl 447.I EL2 211.5 ALF 148.02

LAUNCH OAT_ DEC J7 1965 FLrGHT TINIE 104,00 ARRIVAL CATE MAR 51 1966

HELIOCENTRIC CONIC OIETANCE 306.347

RL 147,ZJ LAL -,DO LOL 84,85 VL 2B,438 GAL -9,36 AZL 87,33 HCA J43,97 SMA

RP 10_.31 LAP 1.57 LOP 228,85 VP 38.I63 GAP 2.02 AZP 9Z.16 TAL 228.66 TAP

RC 94.449 GL 14.65 GP 9.62 7AL I49.9_ ZAP ]09.16 ET$ .87 7A( I55.57 ETE

PLAN(TOC(NTRIC CONIC

C3 26.722 VNL 5.18_ OLA

LNCH ATNTH LNCH TIME L-I TIME IN] LAT ZNJ LONG IN] RT ASC IN] A?MTH _NJ T|M_

90.00 J 58 14 2057.86 -15.48 31.80 I53.45 ]J4.0] 2 32 32

90,00 J2 7 8 5158,07 2_,_0 23D,I9 J59,42 77,25 13 33 2

IO0.O0 3 16 8 1806.68 -16.6I J2,79 I_4.91 ||5.21 3 46 J3

lO0.O0 13 31 55 4881.48 26.71 209.75 I39.10 76,05 ]4 33 JB

IJO.O0 4 16 23 1817.91 -19.62 356,85 ]53.31 ]18.57 4 43 2J

]IO.OO I4 48 7 4644.02 29.96 ]90.61 J58.07 72.7] 16 5 3J

DIFFERENTIAL CORRECTIONS NI0-C(_JRSE EXECUTION ACCURACY

TOE .|736 TRA-1.1_35 TC3-|.IO04 8AU .4010 5GT I71_.3 SGR 404.5 SG3 531.2

ROE -.ZElt RRA .|842 RC3 .2218 FAU .18446 RRT -.7888 RRF -.8198 RTF .9133

FOE 1.0480 FRA-2.2J23 FC3-5.3281 BSP 5007 EGg I760.4 R23 .J374 RJ3 -.9J73

BOE ,3053 BRA 1.|453 8C3 I.I2_5 FSP -172| SGJ I743.3 SG2 244,5 THA ]69,24

J33.47 ECC ,19172 INC 2.6699 Vl 30.264

12.62 RCA I07.88 APO 159.06 V2 34.990

168.15 7AC 33.5J ETC 166.23 CLP-|09.45

-7.26 RAL 290._ RAO 6568.J VEL 12.I70 PTH 2.]8 VHP 3.384 DPA -J3.O7 RAP 300.33 [CC 1.4398

PO CST TIN IN] 2 LAT IN] 2 LONG

I457,9 -12,]1 24.74

4556.J 23.49 22_.09

1206.7 -]3.08 _.T8

4282.5 24.53 201.63

i017._ -]5.65 34_._8

4044*0 27.30 ]82.45

ORBIT 0ETERMINATION ACCURACY

ST 427.3 SR 283.8 55 405.8

CAT -.6J60 CRS .9272 CST -.8613

LSA 615.1 MSA 221.6 SSA 18.9

ELI 47]._ EL_ 202.7 4LF I_2.16

L4UNCH 04TE 0EC 17 1965 FLIGHT TIME ]06.00 ARRIVAL 04T[ 4PR Z 1966

HELIOCENTRIC CONIC

RL 141,Z1 LAL -,00

Rp ID8,35 LAP |,40

RC 92.794 GL 14.33

PLANETOCENTR|C CONIC

C3 26,052 VHL 5.]02

LNCH 4ZMTH LNCH T|HE

90.OO 2 Z 56

90.00 ]2 8 7

I00.00 3 20 2l

100.00 13 33 3

110.O0 4 20 23

1]O.00 14 49 30

O|FFERENTIAL CORRECTIONS

TOE .1850 TRA-I.I909 _C3-1.248_ B_U .4A_1

R0E -.2330 RRA .]66I RC3 .2494 FAU .15853

FOE .9800 FRA-2.065! FC3-5._720 BSP 5529

BOE .2991BRA ].2025 BC3 1.2732 F$P -I667

D/STANCE 3J2.54!

LOL 84.85 VL 28.400 G4L -9.2I AZL 87.42 HCA 14?.]7 SMA ]33.18 ECC .1909! ]NC 2.5824 VI 30,264

LOP 232,04 vP 38.|23 GAP 2.38 AZP 92.17 TAL 227.79 TAP ]4.95 RC4 107,76 4PO ]58.61 V2 34.97T

GP ]0.25 ZAL 149.52 Z4P l]3.09 ETS 1.88 ZAE ]52.76 ETE I67.B0 ZkC 32.58 ETC 167,04 CLP-JI3.4g

0L4 -7,48 RAL 291.S0 RA0 6568.| VEL 12,14] PTH _.]8 VHP 3.445 0PA -]2.58 RAP 299.39 ECC 1.42B4

k-I TIME INJ LAT ]NJ LOe_G INJ RT ASC INJ AZMTM INJ TINE PO CST TIN INJ 2 LATINJ 2 LONG

2044.49 -|5.11 30.99 135.68 ]14.24 2 36 40 1444.5 -|].?] 23.96

5156.47 25.50 230.21 139,70 77.26 ]3 34 3 4556.5 23.50 222.12

1793.66 -16.24 12.01 155.14 JI5.45 3 50 15 ]195.7 -I2.EB 5.02

4882,53 26.7I 209,73 159.38 76.06 I4 54 25 4282.5 24.53 201.63

1605.66 -19.22 356,14 153,54 I|8.83 4 47 9 1005.7 -15.23 349.29

4643.28 29.94 |90.56 |_8.36 72.68 16 6 53 4043.3 27.28 ]82.38

NI0-COURS[ EXECUTION ACCURACY ORBIT 0ETERNINATJON ACCURAC Y

S_r IBET.O S_R _lZ.! SG_ _I_.T sr 4_8._ SR 270.0 s$ _.4

RRT -.822S RRF -.8536 RTF .9|87 CRT -.6325 CRS .9330 CST -.864]

SGB |912.0 RZ3 _1516 RI3 -.9223 LSA 621.5 MSA 2J8.9 SS4 18.5

SGI I898.0 SG2 230.6 THA 169.55 ELI 493.9 EL2 ]93.3 ALF 155.49

LAUNCH 0ATE OEC J7 ]965 FLIGHT TIME fOB.DO ARRIVAL 0ATE APR 4 1966

H[LIOCENTR|C CONIC

RL ]47._I LAL -.00

RP ]08.39 LAP J.23

RC 99.J45 GL I3.93

PLANE TOCENTRIC CONIC

C3 25.314 VHL 5.O3!

LNCH A?MTH LNCH TIME

90.00 2 7 52

90.00 12 8 47

]O0.OO 3 25 28

]DO,D0 J3 33 52

110.OO 4 25 lO

IJO.O0 J4 50 40

OIFFERENTIAL CORRECTIONS

TOE .]895 TRA-J.24_Z TC_-I.4024 _AU .4840

ROE -.2lTB RRA .]677 RC_ .2_10 FAU ,J5229

FOE .8954 FRA-I.g|E9 FC3-5.2082 BSP 6067

80E .28_7 844 1,2flA5 8C3 J.4303 FSP -J821

O[STANCE 318.709

LOL 84.85 VL 28.339 GAL -9.06 AZL 87.52 HCA 130.36 5M4 ]32.87 ECC .19014 INC 2.4786 V] 30.264

LOP 235,23 vP 38.081 GAP 2.73 AZP 92.15 TAL 226.86 TAP J7,22 RCA ]07.6J APO ]58.14 V2 34.964

GP JJ.OO 7AL I49.08 ZAP I16,72 ETfl 3.03 ZAE 150.J6 ET£ 167.26 7AC 3].89 ETC ]6B.]4 CLP-l]7.26

OLA -7.78 RAL 292.23 RAO 6568.0 VEL 12.JI2 PTH 2.|7 VHP 3,517 DPA -]|.92 RAP 298.69 ECC J.4J66

L-I TIME INJ LAT [NJ LONG INJ RT ASC |NJ ATNTH INJ TIME PO CST TIN INJ 2 LATINJ 2 LONG

2028.14 -14.6_ 30.01 1_5._5 I14.50 2 41 40 1428.J -1].EZ 25.0_

5158.01 2S.54 230.39 160,06 77.34 ]3 34 46 4558.0 23.55 122.29

1777.80 -15.77 11,06 1_35.41 ]J5.73 3 55 6 1177.8 -]2.|B 4.J!

4884,58 26,74 209,89 J59.74 7_.J2 14 55 J7 4284.6 24,57 201,77

1590,8F -18,73 355.27 153.80 IJ9.13 4 5J 4J 990.9 -]4.7] 348.46

4644.26 29.96 190.63 J58.72 72.72 J6 8 4 4044,3 2?.30 ]82.44

NI0-COURS[ EXECUTION ACCURACY ORB|T 0ETERMINATION ACCURACY

SGT 2019,8 SGR 422.6 SG3 499.0 ST 481.8 SR 254,_ 55 372.2

RRT -.8528 RRF -.8846 RTF .g226 CRT -.6409 CRS .9368 CST -.8639

SGB 2063.6 R23 ,1696 RI3 -.9260 LSA 623,7 MSA 235.J S5A 17_7

SGJ 2052.J $G2 _J7.2 THA J69.77 EL] 513,J EL_ J83.6 ALF J58,37
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES {VOL. 2, 1965-66)

z

LAUNCH 04TE 0[C J7 I965 FL|GHT T|NE 110.00 ARRIVAL DATE APR 6 1966

HELIOC[NTR|C CON|C 0[STANCE 3ZA.852

RL J47.21 LAL -.00 LOL 84.85 Vk 28,3J6 GAL -8.90 ATL 87.65 HCk JS3.55 SNA 132.55 ECC ,I8942 INC E.3522 V! 30.Z64

RP J08.43 LAP 1.05 LOP 23b.42 VP 38.03? GAP 3.06 AZP 92.|J T&L 225.87 TAP J9.42 RCA I07.44 APO 15?,66 VZ 34.95!

RC IOl,fl02 GL 13,39 GP |I.93 ZAL 148.6| ZAP |20.05 ETS 4.43 ?AE J47.74 ETE 166.5J rAC 31.43 ETC 169.60 CLP-JZO.?9

PLANETOCENTRIC CONIC

C3 24.565 VHL 4,956 OLA -8.|9 RAL 293.07 RA0 6568,0 VEL |2.08| PTH 2.|6 VHP 3.599 0P4 -|1.05 RAP 298.22 ECC |.4O43

LNCH A?NTH LNCH TIME L-| T[NE INJ LAT INJ LONG |NJ RT ASC _NJ ATHTH INJ TIME PO CST TIM tNJ 2 LAT ZNJ 2 LONG

90.00 2 14 22 _007.57 -IA.07 28.78 Ifl6.27 1J4.83 2 47 50 1407.6 -10.60 21.82

90.00 12 8 52 fi164.e0 25.63 230.79 160.50 77.33 _3 34 56 4564.8 23.65 222.68

100,00 3 31 45 1757.92 -15.18 9.88 155.72 IJ6,06 4 I 3 li57.9 -IJ.55 2.97

100.00 13 34 I0 4889.61 26.83 ZI0.25 J60.19 76.29 I4 55 39 4289.7 24.68 202.J!

1t0.00 4 30 58 1512._1 -18.i2 3f4.J9 J54.1J 119.49 4 57 Jl 972.5 -J4.O6 347.44

110.00 14 31 26 4647.85 30.03 J90.88 159.J9 72.85 16 8 54 4047.8 27.39 182,68

0IFFERENTIAL CORRECTIONS

TOE .1879 TRA-1.2870 TC3-I.5597 8AU

ROE -.2002 RRA ,1681

FOE .8094 FRA*|.?513

802 .274_ 8RA 1.2980

LAUNCH OAT[ DEC 17 1965

HELIOCENTRIC CONIC

RL |47.2I LAL -,00

RP I08.46 LAP .87

RC 103,882 GL 12.67

PLANCTO_ENTRIC CONIC

C3 2).782 VHL 4.877

LNCH ATNTH LNCH TIH_

90.00 2 22 37

90.00 J2 ? 53

100.00 3 39 41

100.00 I3 33 3|

JlO,OO 4 38 IZ

JiO.O0 14 51 29

_ _ : MI_-COURSE EXECUTj__ON .ACCURACV ORBIT CET[RMINATION ACCUR4CY

.3227 SGT 2167.3 SGR 436.4 5G3 479.4 ST 502.7 sR 239.0 Ss 35J.2

RE3 .3164 FAU .|45j9 RRT -.8778 RRF -.9122 RTF .9247 CRT -.643I CR5 .94J6 CST -.8579

FC3-5,1J67 BSP 6563 SGO 22J0.8 R23 .1943 RJ3 -.9281 LSX 612.9 MSA 2J|.5 SSA J7.0

8C3 1.5915 FSP -1554 SGJ 2201,2 SGZ 205.8 THA 169.89 ELI 528.7 EL2 174.O 4LF J60.84

FLIGHT TIME ||2.00 ARRIVAL 0ATE APR B I966

DISTANCE 330.971

LOL 84.85 VL Z8,27! GkL -8.73 AZL 87.8J HCA J36.74 SNA J31.21 ECC .18874 ZNC _.1939 Vl 30.264

LOP 241.60 VP 37.992 GAP 3.38 A?P 92.02 TAL 224.82 TAP 2J.56 RCA J07.26 APO J57.I7 V2 34.939

GP J3.IZ 7AL 148.J3 ZAP I23,08 ET5 6.|3 ZAE J45.47 ET[ ]65.47 ZAC 31.19 ETC I71,52 CLP-J24.OB

OLA -8.77 RAL 193.99 RAO 6568.0 VEL |2.048 PTH 2,15 VHP 5.695 OPA -9.89 RAP 297.94 ECC 1.39]4

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH JNJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

1980.82 -13.30 Z7,_0 1_6,64 ||3,23 2 55 37 I380.B -9.79 20.27

5|75.65 25.79 231,55 I61.06 77,87 13 34 I0 4375.6 23,86 223,4!

1732.J7 -14.40 8.36 I36,09 II6.48 4 B 33 1132.2 -J0.73 1.50

4899.53 26.98 210,94 |60.76 76.62 14 53 11 4299.5 24,87 202.77

I348.93 -17.32 352.83 J54,46 JJ9,94 5 4 | 948.9 -J3,2J 346.J3

4653,53 30.J9 191.43 I59,78 73.14 I6 9 5 4055.5 27.58 J83.20

oIFrEREN_ZJL ((_R£C_ON_ _0-_OUArS£ EXECUTION ACCURACY ORBIT 0EYERNINA TION ACCURACY

TO_,JT_fRA:},3_3_J-TC_-|_7_B_U .560_ _G7 LP_[_:_ _v_ 4_6.J $G3 4_9.4 ST _ _|7_S_ 2ZJ.4 SS" 323,B

R0£ -,JSIZ RRA .1_82 R(_.3_92 EAU .I3804 RRT o.8967 RRF -,9_65 RTF ,92_2 CRT -,6350 ORS .9435 CST -,_489

roe .70_6 FRA-I._BS?=FC3_.OE:_i BSP 7077 SGB 2357.7 R23 .2235 RJ3 -.9296 LSA 615.5 MS4 206.4 SSA J6.3

BOE .2523 BRA 1.3340 8C3 1.76_7 FSP -J496 SGJ 2349.4 SG2 J96,9 THA 169:88 ELI 538.3 EL2 164.4 ALF _63.J9

LAUNCH DATE 0EC |7 ]965 FLIGHT I"]ME |J4.0O ARRIVAL 0ATE APR 10 1966

NELIOCENTRI¢ CONIC 0ISTANCE 337,067

RL 147,21 LAL -,00 LOL 64.8_ VL 28,224 GAL -8,56 AZL 8B,O! HCA 159,93 SMA J31,86 EC( ,IBBIJ INC 1,9888

RP 108.30 LAP .68 LOP 244.79 VP 37,946 GAP 3,68 A_P 91.87 TAL 223,72 TAP 23,65 RE4 107.06 APO I36.67

RC I06.22_ GL 11,66 GP J4,68 ZAL 147.69 ZAP 125.7_ ETS 8.26 ?A[ 143,28 ETE J64.06 ?A( 3i,17 [TO |74,08

v! 30.264

V2 34.926

CLP-J27,16

PLANETO(ENTRIC CONIC

C3 22.957 VHL 4.79] 0LA -9.62 RAL 293.0l RAD 6567.9 VEL 12.014 PTH 2.J4 VHP 3.799 0PA -8.33 RAP 297.82 [CC J.3778

LNCH A_MTH LNCH TIME L-| TIME INJ LkT INJ LONG INJ RT ASC ZNJ A?MTH INJ TIME PO CST TIN IN_ 2 LAT INJ 2 LONG

90.00 2 33 28 1944.60 -12,24 23.06 |57.06 113.74 3 3 53 |344,6 -B,67 18.20

90.00 |2 5 I4 5194.63 26.05 232.86 161.80 78.49 I3 3| 48 4394.6 24.20 224.69

]00_00 3 30 5 1697.44 -|3,34 6,33 J56.52 lIT.O0 4 IB 22 J097.4 -9.6I 339.52

IO0.O0 |3 3I IB 4917.02 27.23 212.17 161.31 77.22 _4 53 I_ 43J7.O 23.2_ 203.96

lIO.O0 4 47 34 13]7.43 -|6.25 351.02 154.87 I20.50 3 12 5l 9J7.4 -I2.08 344.40

]I0.00 |4 _0 |8 4669,80 30.46 I92,43 160.36 73.68 I6 B 6 4069.8 27,93 184.17

O|FFERENTI_L CC_RECTION$ HI0-COURSE EXECUTION ACCURAC_ ORBIT 0ETERMINATION ACCURACY

TOE .1510 TRA-|.34_I TC3-1,8996 BAU .3965 SGT 2433.5 SGR 483.1 SG3 437.2 5T 523,6 $R _02.3 $$ 291.1

R0E -.1610 RRA .J67| RC3 .41|| FAU .|3026 RRT -,9|40 RRF -.95_? RTF ,9263 CRT -.6|37 CRS .9440 CST -.8327

rOE .5922 FRA-J.41A6 FC3-4.9120 BSP 7552 $GB 2500.6 R23 .2380 RI3 °.9302 LSA 601.3 MSA 200.3 SSA Jfl.6

90E .2207 BRA 1.3_85 BE3 /.9436 FSP -J4|9 SGI 2493.2 5G2 |92.9 THA |69.74 ELI 34|.4 EL2 153.0 ALF J63.49

L4UNCH OAT[ DEC 17 |965 FLIGHT TIME ||6.00 ARRIVAL DATE APR J2 I966

HELI_ENTRIC CONIC

RL I47.21LAL -.O0

RP IpS.S4L*P .SO
RC IO_._ GL J0.20

PLAN[TOC_NTRIC CONIC

C3 2z.oe_ VHL 4.699

LNCH A?MTH LNCH TIME L-! TIME INJ LAT

90.00 2 48 33 |892.94 -10.69

90.00 JJ 39 28 _227.48 26.48

100.00 4 4 28 |648.I2 -J|.80

100.00 13 26 I6 4947.53 27,69

110.00 5 0 20 I473.|6 -I4.70

110.OO I4 46 _3 4693.25 30.94

OIFFERENTIAL CORRECTIONS

TOE ,1049 7RA-1.3_6 TC3-2.0877 BAU .6324

ROE -,1375 RRA .I635 RE3 ,4788 FAU ,12219

FOE ,4498 FRA-J,2392 FC3-4.7900 BSP 805J

B0E ,1730 BRA 1.3707 0(3 2.1419 FSP -|349

OISTANCE 343.1AJ

LOc 84.85 VL 28.176 GAL -8.37 AZL 88.29 ,CA 163._ SNA13_.3_ EC_ .|B75_NC J.7100 VI 30.264

LOP 247._7 VP _ 31.898 G_P _ 3'_A?P 91.64 TAL 122.57 TAP 25.69 RCA _5 _P_ ]fl6.J? V_ ]4.914

GP I6.82 ZAL 147,27 ZkP I28.0I £TS 11.04 74[ J4j.08 ET£ I62.10 ZAC 31,40 _ 177,52 CLP-|30.04

OLA -J0.9I RAL 296.18 RAO 6567.9 VEL 1|.978 PTH 2.13 VHP 3.923 0PA -6.17 RAP 297.B0 ECC 1.3635

INJ LONG INJ RT A$C INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT |NJ Z LONG

22.06 J57.64 ]J6.38 3 20 7 1292.9 -7,06 J3.26

23_,J9 J6_,80 79.57 13 26 35 46_7.5 24.77 226.93

3.48 J57.07 JJ7.67 4 31 36 1048.J -8,00 336,75

2j4.33 |62.53 78.27 J4 48 44 4347.5 25.80 206.04

348,52 J55.38 12|.2| 5 24 33 873.2 -10.46 34J,99

J94.28 J6|.64 ?4.67 16 3 B 4093,3 28.32 185.9J

MI0-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2392.4 SGR 522.4 SG3 4J3,8 ST 326.0 SR J79.1 SS 24?.3

RRT -.9243 RRF -,9730 RTF .9263 CRT -.3676 CR$ .9334 CST -.BJ33

5GB 2644.3 R23 .2926 RJ3 -.9307 LSA 578.0 RSA 188.8 SS_ 15.Z

SGJ 2637,3 $G2 J96,0 THA J69.39 ELI 336.3 EL2 144.6 _F 168.J9

_=
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL. 2, 1965-66 J

LAUNCN 0ATE 0EC l? J965 FLIGHT TIME 118.00 ARRIVAL OATE APR 14 1966

HELIOCENTRIC CONIC

RL I4T.ZI LAL -.00

Rp 10B.58 LAP .31

RC 110.951 GL 7.93

PLANETOCENTRIC CONIC

C3 21.163 VHL 4.600

LNCH AZMTH LNCH TIME

90.00 3 11 Z3

90.00 11 47 48

IO0.O0 4 26 1

1OO.OO 13 15 5_

110.OO 5 J9 B

lJO.O0 14 39 13

DIFFERENTIAL CORRECTIONS

TOE .0257 TRA-1.3530 TC3-Z.Z909 BAU .6679

ROE -.IDSJ RRA .1616 RC3 .3694 FAU ,11293

FOE .Z734 FRA-|,044B FC3-4.6199 6SP 8529

BDE .Jill BRA 1,3626 BC3 2.3606 FSP -1257

O|STANCE 349.194

LOL 84.85 VL 28.126 GAL -8,18 ATL 66.69 HCA 166.30 SNA 131.14 ECC .JB?O0 INC 1,3067 Vi 30.264

LOP 251.|3 VP 37,851 GAP 4.26 AZP 91.27 TAL 22|.36 TAP 27.68 RCA 106.62 APO |55.67 v2 34.903

GP 19.91 ZAL J46.69 ZAP 129.68 ITS JA.84 _AE 136.68 ETE 159.34 ZAC 3|.97 ETC 182.32 CLP-|32.?T

DLA -|2.95 RAL 297,58 RAO 6567.9 VEL 11.939 PTH 2.J2 VHP 4.083 0PA -3.05 RAP 297.77 ECC ].3483

L-[ TINE JNJ LAT [NJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT fNJ 2 LONG

1813.64 -8.26 17,50 158.47 117.J8 3 41 37 1213.6 -4,55 10.79

5286.20 27.I3 Z39.36 |64,30 81.57 13 15 54 4686.2 25.69 230.99

Ifi72.86 -9.38 359.ZO 157.87 118,51 4 52 14 9?2.9 -5,50 33E,56

3002.2I 28.39 218.24 164.07 80.22 J4 39 J4 4402.2 26.75 209.83

1406.48 -12.31 344.83 156.13 122.14 5 42 35 806.5 -7.98 336.41

4741.35 31.72 |97.64 163,28 76.53 15 58 15 4141.4 29.54 189.J1

MID-COURSE EXECUTION ACCURACY ORBIT _[TERNINA TION ACCURACY

SGT 2726.5 SGR 579.0 SG3 386.1 ST 523.6 SR 149.0 SS 190.B

RRT -.9264 RRF -.9850 RTF ,9238 CRT -.4799 CRS .9012 CST -.#007

SGB 2787.3 R23 .3238 R13 -,9308 LSA 532.4 NSA J65.3 SSA 15.5

SGI 2779,3 SG2 211.0 THA 168.78 ELl 528.7 EL2 129.5 ALF l?J.7Z

LAUNCH OATE DEC I7 1965 FLIGHT TIME |20,00 ARRIVAL 0ATE APR J6 J966

HELIOCENTRIC CONIC

RL 147.2I LAL -.OO

RP 108.6I LAP .12

RC 113.313 0L 4.1Z

PLANETOCENTRIC CONIC

C3 20.Z29 VHL 4.498

LNCH AZNTH LNCH TIME

90.00 3 30 50

90.00 I1 22 47

100.00 3 2 52

100.00 IZ 53 26

1IO,OO 3 50 32

110.00 14 22 I6

DIFFERENTIAL CORRECTIONS

01STANCE 355.227

LOt. 84.85 VL 28,075 GAL -7.98 AZL 89.33 HCA 169.48 SMA 130.77 £CC .J6652 INC .6643 V2 30.26a

LOP 254,32 VP 37,802 GAP 4,54 AZP 90.65 TAL 220.14 TAP 29.62 RCA 106.38 APO 155.16 V2 34.892

GP 24.68 ZAL 146,48 ZAP |30.33 ET5 20.26 ZAE 135.63 ETE 155,33 ZAC 33.J7 ETC 189,34 CLP-135.42

0LA -16.50 RAL 299.39 RA0 6567.B VEL 11.900 PTH 2.11 VHP 4.]12 0PA 1.74 RAP 297,54 ECC 1.3329

L-I TIME INJ LAT INJ LONG |NJ RT ASC INJ AZMTH |NJ TIM_ PO CST TIM INJ 2 LA T INJ 2 LONG

1676.81 -3.93 9.78 160.06 118.07 4 I8 47 1076.8 -,15 3.14

5401.42 28.01 247.67 166.82 85.64 12 52 49 4801.4 27.1J 239.12

|444,36 -3.13 35_.02 159.40 119,A9 5 26 57 844,4 -1.17 345.4_

5|09.J0 29,38 226.03 166.68 64.Z| 14 18 35 4509.1 28.26 217.41

1295.04 -8.El 338.8I 157,51 123,30 6 IZ 7 695.0 -3.77 332.53

4831.18 32.95 204.36 I66.12 80.32 15 42 47 4231.2 31.26 195,54

MIO-COURSE EXECUTION ACCURACY ORBIT 0ETERM[NATION ACCURACY

TOE -.1185 TRA-|.3|38 TC3-2.5096 BAU ,7045 SGT 2857.6 SGR 665.6 503 _51.2 ST 549.1 SR 10|.9 SS 130.9

ROE -.0622 RRA .|536 RC3 .6987 FAU ,10165 RRT ",927| RRF -.9930 RTF .9252 CRT -.3822 CRS .6997 (ST -.9091

FOE .0264 FRA ".8270 FC3-4.350| gSP 9019 SGB Z934.0 RZ3 .3440 RI3 -.9316 LSA 563.5 MSA 105.6 $SA 19,1

BOE .1336 BRA 1.3227 BC3 2,6050 FSP -JIAB S0I 2923.9 SG2 243.9 THA 167.73 ELl 550.6 EL2 95.9 ALF 175.82

LAUNCH DATE 0EC 17 1955 FLIGHT TIME 122.00 ARRIVAL DATE APR |e 1966

HELIOCENTRIC CONIC

RL 147,21 LAL -.OO

RP 106.64 LAP -.O7

RC 1|5.673 GL -3.27

PLANETOCENTRIC CONIC

C3 19.377 VHL 4.425

LNCH ATNTH LNCH TIME

90.00 5 23 37

90.00 10 12 30

100.00 6 26 24

100,00 II 52 24

110.00 6 57 Z_

110.00 15 37 _3

CIFFERENTIAL CORRECTIONS

TOE -o4188 TRA-I.2109 TC3-2.71|0 B4U .7459

NOE .0334 RRA .1306 RC3 .8799 F4U .08520

FOE -.3404 FRA -.5526 FC3-3.7679 B$P 9620

BOE .4201 BRA !.2179 BC3 2.8502 FSP -980

0ISTANC_ 36J.239

LOL 64,85 VL 29.023 GAL -7.7b AZL 90.52 HCA 172.65 SMA 130,40 ECC .18610 INC .5254 V| 30.264

LOP 257.30 VP 3?.754 GAP 4.80 AZP 89.48 7AL 218.87 TAP 31.51 RCA 106,|3 APO 154.66 VZ 34.861

GP 32,B0 ZAL |43,40 ZAP I26,60 ET$ 28.53 ZAE 130,76 £TE 149.43 ZAC 33,97 ETC 200.J0 CLP-J3B.20

0LA -23.50 RAL 302.21RA0 6567.8 VEL 11.673 PTH E.II VMP 4.756 0PA 9,82 RAP 296.62 ECC 1.3222

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A_MTM INJ TIME PO CST TIM |NJ 2 LAT INJ 2 LON_

I369,13 5,96 352.37 16A.B3 117,73 5 46 26 769.1 9.62 343.el

3693.50 27.67 268.97 171.72 96.27 11 47 25 5093.5 28.23 260.33

1166.46 4.Z6 336.75 163,90 119.62 6 45 51 566.5 8,11 350.14

§37|,41 29.60 245.46 ]71.92 94.40 13 21 55 4771.4 29.89 236.69

1069.26 .36 326.95 161.47 124,16 7 15 13 469.5 4,85 320.74

5041.37 34.18 220.61 172.12 89.84 15 1 54 444J.4 33.78 2J1,39

MI0-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2995.5 $GR 801.3 $03 298.3 ST 749.9 SR 74,0 55 208,3

RRT -.9193 RRF -.9973 RTF ,9256 CRT -.9641CRS .9117 CST -.959T

SGB 3100.8 R23 .3490 R13 -.9344 LSA 779.5 MSA 56.8 5SA 19.J

501 3085.6 602 306.1 THA 166.04 ELI 753.3 EL2 19.5 ALF 174.56

LAUNCH OATE OEC 17 1965 FLIGHT TII_ 124.00 ARRIVAL DATE APR 20 1966

NELIO(ENTRIC CONIC

RL 147.Zl LAL -.00

RP 108.6_ LAP -.25

RC 118.O29 0L -21.09

PLANETO_£NTRI( CON[(

C3 22.009 VHL 4.691

LNCH AZMTH LNCH TIME

39.91 4 33 30

|20.09 I1 38 27

59.91 4 53 50

120.09 JJ 36 27

59.91 4 53 30

120.09 11 38 27

OIFFERENTIAL CORRECTIONS

TOE-1.2504 TRA -.8865 TC3-2.4762 BAU ,7812

ROE .3264 RRA .0312 RC3 .9581 FAU .05573

FOE -.875I FRA -.1672 FC3-2.1921BSP 10l|4

BOE 1.2923 eRA ,8871BC3 2.653I FSP -663

OISTJNCE 367.225

LOL 84.85 VL 27.970 0AL -7.56 AZL 93.49 HCA I75.81 SN4 130.02 £C( .18572 INC 3.4891 vl 30.264

LOP 260.67 VP 37.705 0AP 5.05 AZP 86.52 T4L 217,54 TAP 3_.36 RCA 105.87 APO IGA.17 v2 34.870

GP 48.57 ZAL 138.80 ZAP I21,60 ET$ 40.55 ZAE 120.40 ETE 141.71 Z_C 43.72 ETC 216.70 CLP-142.36

OLA -A0.39 RAL 309.25 RA0 6567.9 VEL !1.975 PTH 2.1_ VHP 5.985 OPA 25.27 RAP 293.20 ECC 1.3622

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CGT TIM INJ 2 LAT INJ 2 LONG

J546.26 26.30 J7.82 J63.35 J2J,67 5 19 36 946.3 30.46 i0.34

3572.46 26,5J 239.58 183.36 121.66 J3 IJ J9 4972.5 30.49 252.09

1546,28 26.50 17.82 I63.35 121.67 5 19 36 946.3 30.48 10.34

3572,46 26.5J 259,56 J63,36 12J,66 13 Jl J9 4972,5 30.49 232.09

1546.28 26.30 17.82 ]63.35 121.67 5 19 36 946.3 30.48 10.3=

5572.48 26.51 259.58 I63,36 121.66 13 1! 19 4972.5 30.49 252.09

MIO-COURSE EXECUTION kCCURACV ORBIT OET£RN_NATION ACCURACY

SGT 3122.6 $GR 984.7 SG3 201.6 ST 1567.0 SR 399.9 SS 555.4

RRT -.9004 RRF -,9960 RTF .9322 CRT -.9724 CR5 .9993 CST -.9606

$GB 3274.2 R23 .3258 RI3 -,9447 LSA 1723.5 MSA 132.2 SSA Z.3

501 3248.2 502 41J.7 THA |63.88 ELI 1634.! EL2 90.6 ALF |66.19
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES tVOL 2. 1965-66J

LAUNCH DATE DEC J7 1965 fLIGHT TIME |26.0(] ARRIVAL DATE APR ZZ 1966

HELIOCENTRIC CONIC

RL 147.21 LAL ".00

RP 108.7] LAP -.4A

RC 120.382 GL -6].76

PLANETOCENTRIC CONIC

C3 J59.192 VML ]2.6]7

LNCH AZMTH LNCH TIME

24.84 7 13 33

155.16 17 32 54

24.84 7 I3 33

]55.16 ]7 32 54

24.8A 7 13 33

J55.]6 17 32 34

DIFFERENTIAL CC_RECTICqqS

TOE-4.]792 TRA 1.9603 TC3 -.J157 BAU .2462

RO£-5.OO66 RRA .7430 RC3 .0004 FAU .00579

r(]E -.9628 FRA .4999 FC3 -.05J5 BSP 7332

g0E 5.1484 eRA 2.0971 8C3 .]I57 FSP -|50

(|]STANCE 375.]15

LOL 84.83 VL 27.9]6 GAL -7.32 A?L ||3.67 HCA ]78.90 SMA /29.64 ECC .I8522 INC23.6627 Vl 3(].Z64

LOP 265.84 VP 37,656 GAP 5.28 AIP 66.34 TAL Z|6.J4 TAP 55,04 RCA ]05.63 APO 153.65 vZ 54.860

GP 78.06 ?AL ]05.66 ZAP JO0.B8 ITS 97.71 ZAE 99.72 ETE |?9.39 ZAC 65.09 [TC Z8(].68 CLP 156.09

(]LA -68.30 RAL lI.19 RAO 6570.7 VEL 16.749 PTH 8.90 VHP J7.4|6 DPA 55.36 RAP 865.Z5 ECC 3.6J99

k-| TIME IN] LAT IN] LONG IN] RT ASC IN] AZMTH [NJ TIME PO CST TIM IN] Z LAT IN] ? LONG

2244.70 1|.45 73.07 276.55 157.B3 ? 50 58 ]644.7 ]8.83 7(].3]

5790.48 i].45 263,02 276.58 ]57.83 19 9 24 5190.5 |8.84 260.76

2244.70 1|.45 73.07 276.55 ]57.83 7 50 58 ]644.7 |8.83 70.3]

5790.48 11.45 263.02 276.58 157.83 19 9 24 5190.5 18.84 260.Z6

2244.70 |J,45 73.07 276.55 157,83 7 50 58 ]644.7 18.83 70.31

5790.48 11.45 263.02 276.58 157.83 19 9 24 5190.5 J8.84 260.26

MI(]-COURSE EXECUTION ACCURACY _B[T 0ETERNINATION ACCURAC Y

SGT 3079.4 SGR 1643.5 SG3 65.5 ST 2030.6 SR 1392.7 SS 713.9

RRT .947j RRF .930| RTF .9988 CRT .9864 CRS -.98(]0 CST -.9994

SGB 3490.5 R23 -.1192 RI3 .9929 LSA 2556.0 NSA J98.8 SSA .3

SGJ 3458.8 5G2 469.5 THA 27.36 EL| 2455.0 EL2 ]89,5 ALF 34,3l

LAUNCH DATE DEC 17 1965 FLIGHT TIME 128.O0 ARRIVAL DATE APR 24 J966

HELIOCENTRIC CONIC DISTANCE 379.26I

RL 147.2! LAL -.00 LOt. 84.85 YL 27.862 GAL -7.I3 AZL 73.8J HCA 182.25 SMA

RP 108.74 LAP -.63 LOP 267.0J VP 37.607 GAP 5.57 AZP |06.]8 TAL Z|4.87 TAP

RC I?Z.731GL 37.J7 GP -63.J3 ?AL 11J.|4 Z_# lJ_:34 ITS 290.42 Z;E 10l.O9 ETE
PLANETOCENTRIC CONIC

C3 84.123 VHL 9.172 (]LA 37.85 RAL 298.00 RA0 6569.6 VEL 14.334 PTH 2.6| VHP 9.|66 OPA -83.76 RAP J|.19 ECC 2.3845

LNCH ATMTH LNCH TIH[ L-I 71ME IN] LAT [NJ LONG IN] RT A$C IN] AZMTH IN] TIME PO CST TIN IN] 2 LAT IN] Z LONG

63.76 16 23 29 4467.05 -I2,77 199.94 ]91.07 54.06 17 39 56 3867.] -]7.37 J93.58

IJ6.24 22 33 9 33J0.8] -I2.73 JJ2.39 J91,06 54.05 23 28 20 2710.8 -17,35 106.23

63.76 16 25 29 4467.05 -12.77 199.94 191.07 54.06 17 39 56 3867.1 -I7.37 193.58

J]6.24 22 33 9 33]0.B] -12.75 1J2.39 191.06 54.05 23 28 20 2710.8 -17.35 ]06.73

63.76 16 25 29 4467.03 -12.77 199,94 191,07 54.06 17 39 56 3867.! -17.37 193.58

JJ8.Z4 22 35 9 33J0.81 -12.75 IJ2.39 191.06 5A.05 23 28 20 2710.8 -J7.35 ]06.Z3

DIFFERENTIAL CC_RECTIONS MI(]-COURSE EXECUTION ACCURACY ORB] T (]ETERMINA TION ACCURACY

TOE 4.1774 TRA-2.7525 TC3 -.3|87 BAU .5857 SGT 3529.3 SGR 433.4 5G3 ]08.9 ST 2690.3 SR 133.4 SS B38.4

ROE .O626 RRA .5373 RC3 -.0466 FAU .02379 RRT -,4830 RR1 r -.2752 RTF .9747 CRT .0524 CRS -.]430 CST -.8959

F0E 1.6743 FRA -,6851 FC3 -.2448 BSP 10910 8GB 3556.2 R23 -.2297 RJ3 -,9732 LSA 2817.0 MSA 151.8 5SA .O

BOE 4.I779 BRA 2.8044 BC3 .5208 FSP -369 8GJ 3535,8 $G2 380.6 THA 176.35 ELl 2690.3 EL2 135.2 ALF .]5

129.26 ECC .|8544 INC16,]867 V] 30.Z64

37.12 RCA 105.29 APO ]53.23 V2 3A.851

205.86 ?AC 8|.93 ETC ]09.Z3 CLP-154.74

LAUNCH DATE DEC ]7 ]965 FLIGHT TIME 15(].0(] ARRIVAL DATE APR 26 1966

HELIOCENTRIC CONIC

RL 147.?] LAL -.00

RP 106.76 LAP -.8]

RE 175.075 GL 43,69

PLANETOCENTRIC CONIC

C3 36.Z53 VHL 6.021

LNCH A_MTH LNCH TIME

90.00 2] 50 29

90.00 J7 16 42

100.00 Z3 31 35

100.(]0 18 15 J7

]JO:O0 | 22 49

lJO,OO J8 47 28

(]lrFERENTIAL CORRECTIONS

T(]E 2.0994 TRAo2.1755 TC3-1.564| BAU .7669

R(]E .3442 RRA .0248 RC3 -.2392 FAU .06003

FOE 1.8202 FRA -.8443 FC3-1.4335 BSP |I|84

8DE 2.J274 8RA 2.I756 8C3 J.5823 FSP -765

(]ISTANCE 385.178

LOL 84.85 VL 27.908 GAL -6.88 AZL $1.34 HCA 185.39 SMA J28.88 ECC .|8522 INC B.6638 V] 30.?64

LOP _70.17 VP 37,559 GAP 5.79 ATP 98.63 TAL 2|3,44 TAP 38.83 RCA 105.01 4PO 152.75 vz 34.84Z

GP -36.67 tAL 121.9| _AP |30.$9 ITS 313o05 ZAE 120.32 ETE 209.45 7AC 63,62 ETC 126.49 CLP*]46,gB

OLA 23,9_ RAL 299.07 RAO 65_8.4 VEL 12.555 PTH Z.28 VHP 5,555 (]PA -59.26 RAP 3]9.87 ECC 1,5966

k-I TIME IN] LAT IN] LONG IN] RT A$C rNJ AZMTH IN] TIN[ PO C$T TIM IN] Z LA T IN] 2 LONG

5228.13 -25.70 112.71 |80.15 77.68 22 44 17 2628.l -27.14 104,34

4158.93 -1.93 168,37 171.17 6|.74 18 25 4l 3538.9 -5.70 161.97

Z902,17 -28,00 89.26 180.66 79.09 Z4 J9 57 2302.2 -79.22 e(].67

39AO.I3 .13 152.82 170.02 60.11 ]9 23 57 3340.J -_.85 146.29

2566.40 -33.43 64.79 1il.69 82.43 Z 5 36 ]966.5 -34.12 55.61

3848.59 4.80 142.98 167.1| 56.|1 19 51 37 3248.6 ,32 ]36.76

MI0-COUR$[ EXECUTiON ACCURACY OROIT (]ETERN_NATION ACCURACY

SGT 3559.9 SGR 436.9 SG3 224.5 ST 2]J1.0 SR 327.8 ss 84|.3

RRT .7318 RRF .9174 RTF .9409 CRT .9388 CRS -.9848 CST -.9844

SGB 3586.6 R23 .3288 RI3 .9434 LSA 2289.5 MSA 172.8 SSA 1.3

SGJ 3574.4 SG2 296.6 THA 3.J7 ELI 2133.4 EL? 11|.7 ALF 8.37

LAUNCH DATE DEC 17 ]965 FLIGHT TIME J32.00 ARRIVAL CATE APR EB 1966

HELIOCENTRIC CONIC

RL 147.2] LAL -.00

RP 108.79 LAP -.99

RC J27.413 GL 37.35

PLAN£TOCENTRIC CONIC

C3 27.958 VHL 5,288

LNCH ATMTH LNCH TIME L°| TIME IN] LAT

90.00 23 |3 16 2891.|9 -28.31

90.00 16 9 55 4345.24 4.7J

JO0.O0 0 49 7 2594.73 -29.88

JO0.O0 17 20 43 4116.93 6.09

110.00 2 20 33 2308.70 -33.95

1]O.O0 18 5 47 3975.73 9.57

(]IFFERENTIAL CC_RECTIONS

T(]E 1.6126 TRA-J.9742 TC5-2.1A63 8AU .8053

ROE .2J20 RRA ,0318 RC3 *.I919 FAU .07294

FOE 1,6812 FRA -.7853 FC3-2.2583 8SP ]1372

BOE 1.6265 BRA 1.9745 Be3 2.1551FSP -909

(]/STANCE 391.105

LOL 84.95 VL 27.733 GAL -6.64 ATL 83.32 MCA |86.55 SNA

LOP 273,34 VP 37.511 GAP 6.02 A?P 96.6] TAL 2]|.99 TAP

GP -25._9 7AL 125.33 ZAP I39.36 ET$ 322.87 7RE |26.88 ETE

128.50 ECC .|8514 INC 6.6536 Vl 30.264

40.54 RCA 104,7J APO 152.29 V? 34.834

202.77 ZAC 56.2_ ETC 136.56 CLP-147.59

OLA

IN] LONG IN] RT ASC IN] ATMTH IN] TIME

88.49 175,25 89.47 24 J 27

180.10 166.83 62.05 17 22 24

66,68 ]75.25 90.77 | 32 22

I62.56 J66.07 60,68 ]8 29 _0

44.75 |75.04 94.24 2 59 ]

]49,73 |63.94 57.03 ]9 ]2 3

MI(]-COURSE EXECUTION ACCURACY

SGT 3641.8 SGR 305.6 5G3 270.8

RRT .6945 RRF .9002 RTF ,9301

SGB 3654.$ R23 .3500 RJ3 .93J4

SG| 3648.1 SG2 221.7 THA 3.38

J7,94 RAL 301.09 RA(] 6568,1VEL |2.220 PTH 2.20 VMP 4.994 (]PA -46.55 RAP 3]6.54 ECC 1.4601

PO CST TIM IN] Z LATINJ ? LONG

229J,2 -?8.09 79,_3

3745.2 .93 173.4_

]994,7 -79.A6 57.9D

35|6.9 2.14 156.0D

J708.7 -32.99 35.64

3375,7 5.J6 /43.41

ORBIT DETERMINATION ACCURACY

ST |874.5 SR ?30,0 SS 795,?

CRT .9|49 CR9 -.9813 CST -.9754

LSA ?04(].8 NSA IP?.8 SSA ?.7

ELJ J886.1 EL? 9?.3 ALF 6.4Z

]870



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 2, 1965-66J

LAUNCH 0ATE 0EG 17 1963

HELIOCENTRIC CONIC

RL 147,ZJ LAL -,00

RP lOB.B! LAP -l,17

RC 129,T4T GL 33,98

PL4NETOCENTRIC CONIC

C3 Z4.30P VNL 4.931

LNCH 4ZMTN LNCH TIME

90.00 13 49 48

90.00 15 48 J6

100.00 I 23 9

I00.00 17 | 32

110.00 Z 49 24

ll0.O0 17 51 46

FLIGNT TIME |34.00 ARRIV4L 0ATE APR 30 J966

0!STANCE 397.0Z3

LOL 84.83 VL 27.699 GAL -6.38 AZL 64.Z3 NC4 19|.7Z SM4 lZB.IZ [CC .18515 [NC 3.7684 V| 30.Z64

LOP 276,3! VP 37.463 GAP 6.25 47P 95.63 TAL 2|0.52 T4P 42.23 RC4 104.40 APO 131.84 V2 34.BZ6

GP -J9.16 ZAL 126.26 TAP 143.96 ET$ 329.20 _AE 129.36 ETE 197.70 ZAC 53.33 ETC J4Z.OT CLP-14B.B7

0LA 14.92 RAL 302,94 RA0 6369.0 VEL 12.078 PTH 2.16 VHP 4.874 DPA -39,51R4P 316.23 ECC !.4033

L-i TIME |NJ LAT |NJ LONG IN! RT A$C |NJ AZMTH IN! TIME PO CST TIN IN! 2 LAT IN! E LONG

2746.56 -27.95 77.93 173.25 94.73 24 35 35 2146,6 -27.00 69.40

4424,63 7.22 184.58 166.20 62.55 17 2 0 3824,6 3.49 177.89

245B.21 -29.33 56.38 173.10 96.06 2 4 7 JBGB,g -28.18 47.96

4188.2Z 8.45 166.34 165.34 61.22 JB 11 20 3588.2 4.34 139,93

EJ86.31 -32.96 53.49 172.52 99.63 3 25 53 1588.3 -31,28 26,67

4030.89 11.60 132.7! /63.64 57.6Z 18 38 57 3430.9 7.25 !46.32

0IFFERENTIAL C_RECTION5

TOE 1.4063 TRA-I.8692 TC3-2.5467 BAU .8353

R0E .I540 RRA .0419 RC3 -.1179 FAU .076|2

FOE 1.5216 FRA -.6817 FC3-2.6890 BSP 11731

B0E 1.4147 BRA 1.8697 BC3 2.5494 FSP -953

MID-COURSE EXECUTIC_I ACCURACY ORBIT _ETERN|NATIpN ACCURACY

5GT 3744.3 SGR 2J8.9 SG3 284.7 ST 1762.4 SR !78.9 SS 749.3

RRT .5761RRF .9094 RTF .9247 CRT .8889 CRS -,9751 CST -,9682

5G8 3750.7 R23 .3370 R|3 .9252 LSA 1914,2 MSA 189,1 SSA 4.0

5G1 3746.4 SG2 178.8 THA 1.93 ELI 1769.6 EL2 BJ.6 ALF 3.J7

LAUNCH DATE DEC 17 1965 FLIGHT TIME 136.00 ARRIVAL DATE MAY

HELIOCENTRIC CONIC

RL 147.21 LAL -.00

RP 108,84 LAP -|.34

RC 132.O74 GL 3J.95

PLANETOCENTRIC CONIC

C3 22.492 VHL 4.743

LNCH ATNTH LNCH TIME

90,00 0 15 21

90.00 J5 40 54

100,00 1 43 38

lO0.O0 16 55 Ie

110.00 3 7 28

I10.OO 17 47 57

OISTANCE 402.929

LOL 84.85 VL 27,644 GAL -6.|2 AZL 84.76 HCA 194.88 SMA 127.75 ECC .18525

LOP 279.67 VP 37.4J6 GAP 6.47 AZP 95.06 TAL 209.02 TAP 43.90 RCA 104.08

GP -13.O1 ZAL 126.15 ZAP 1_6.99 ETS 333.49 ZAE 130.36 ETE 194.16 7AC 52,47

OLA 13.29 RAL 304.73 RAO 6567,9 VEL 11_995 PTH 2,14 VHP 4,877 OPA -35.04

L-I TIME INJ LAT JNJ LC_NG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM

2668.59 -27.38 72.30 172.71 97.52 0 59 49 2068,6

4460.68 8.35 186.63 166.35 62.84 16 55 14 3860.7

2383.88 -28.67 51.15 J72.50 98.84 2 23 22 I783.9

4220.62 9.50 J68.36 165.93 61.53 18 3 39 3620,6

2|2J.52 -32.09 30.48 17|.76 102.48 5 42 50 J521.5

4055.74 I2.50 154.07 164.15 57.92 18 55 32 3455.7

DIFFERENTIAL CORRECTIONS HIO-COUR$E EXECUTI_ ACCURACY

TD£ 1.3031 TRA-|,?930 TC3-Z.8647 8AU .8615 SGT 3949,| 5GR 173.1 5G3 286.2

ROE .J288 RRA .04_7 RC3 -.0328 FAU .07566 RRT .3827 RRF .628J RTF .9209

roe J.3942 FRA -.3740 FC3-2.9|21BSP 12082 $G8 3833.0 R23 ,2978 R13 .9211

B0E J.3094 BRA 1.7936 BC3 2.86F1FSP -957 5GJ 3849.7 SG2 159.9 THA ,99

2 1966

INC 3.2388 VI 30.264

4PO 131.41 v2 34.819

ETC J46.08 CLP-!30.25

RAP 316.88 ECC 1.3702

INJ 2 LAT INJ 2 LONG

-26.06 63.BB

4.64 179.9!

-27.13 42.68

3.63 /61,72

-30.04 21,B7

8,1B 147.65

ORBIT DETERMINATION 4CCURACY

ST 1712.O SR 136,6 S5 716.3

CRT .8722 CRS -.9718 CST --9623

LSA 1832.3 MSA 193.4 SSA 3.4

ELI J717.4 EL2 76.4 ALF 4.57

LAUNCH 04T[ 0gO 17 1965 FLIGHT TIME 136.00 ARRIVkL OAT! N4v 4 !965

HELTOCENTRIC CONIC 0ZST4NC[ 40B.822

RL 147.2! LAL -.00 LOL 84.B5 VL 27,589 GAL -5.85 AZL 65.11MCA 198.0S SMA 127.38 [CO .18345 INC 4.8916 v| 30.264

RP 108,86 LAP -1,51 LOP 282.83 VP 37.369 GAP 6.68 ATF 94.65 T4L 207,49 T4P 45.54 RCA !03.15 APO 15J.00 V2 34.812

RC !34.393 GL 30.64 GP -12.25 7AL 125.44 TAP 149.29 ET3 336,54 ZAE 130.74 ETE 191.64 Z4C 52.58 [TC 149.12 CLP-!_!.62

PL4NETOCENTR|C CONIC

C3 21.083 VHL 4.392 OLA 12.42 RAL 306.51 RA0 6567.9 VEL !1.936 PTH 2.12 VNP 4.927 0P4 -31.92 R4P 318,00 ECC 1.3470

LNCN A?MTH LNCN TIME L-J TIME IN! LAT IN! LONG _NJ RT A$C IN! AZMTH IN! TIME PO C6T T!M ]NJ 2 L4T |NJ 2 LONG

90.00 O 29 36 Z623.18 -26.93 69.03 172.93 99.09 ! 13 39 2023.2 -23.40 60.12

90.00 15 40 29 4474.90 8.79 J87.44 167.32 62.97 16 55 4 3874.9 5.!0 !80.?I

lO0.O0 I 57 39 2340.27 -28.18 48.00 172,69 100.42 2 36 39 1740.3 -26.45 39.63

IO0.O0 16 55 27 4233.03 9.91 169.07 166.72 61.65 18 6 0 3633.0 6.04 162.aJ

lJO.OO 3 20 17 2081.72 -31,46 27.35 171.87 104.JI 3 54 58 148!.7 -29,20 !9.07

110,00 17 49 18 4064.36 12.8| 154.54 165.00 56.04 18 37 3 3464,4 8.50 148.11

OIFFERENTIAL CORRECTIONS NIO-COUR5[ EXECUTION ACCURACY ORBIT 0[TERMINA TION ACCURACY

T0E 1.2495 TRA-1.7269 TC3-3.1422 BAU .8858 SGT 3953.0 SGR 158.7 SG3 282.8 ST 1696.0 SR 148,9 55 693.3

R0E ,1185 RRA .0450 RC3 .0011FAU .07374 RRT .J605 RRF .3881RTF .9|80 CRT .8678 CRS -,9729 CST -.9383

FOE 1.2939 FRA -.4722 FC3-3.0277 BSP |1424 SGB 3956.2 R23 .2437 R|3 ,9181 LSA 182718 MSA 196.5 $54 6.8

B0E 1.2551 BRA 1.7275 BC3 3.1422 FSP -944 SG| 3953.1 SG2 J56.7 THA .37 ELI J700.9 ELI 73.8 XLF 4.37

LAUNCH DATE DEC 17 1963 FLIGHT TIME 140.00 ARRIVAL OkTE NJY 6 !966

HELIOCENTRIC CONIC 0ISTANCE 414.702

RL 147.21 LAL -.OO LOt. 84.85 VL 27.534 GAL -5.57 A_L 85.35 HCA 201.21 6MA 127,O1 ECC .18573 INC 4.6454 V! 30.264

RP 108.87 LAP -J.68 LOP 286.00 VP 37.323 GAP 6.90 AZP 94.33 TAL 203,95 TAP 47.16 RCA 103,42 APO !50.60 v2 34.806

RC 136.709 GL 29.73 GP -10.29 ZAL J24.36 TAP 15|.20 ET$ 338.79 2AE 130.86 ET[ |89,79 7AC 53.26 ETC 151.32 CLP-J32.96

PLANETOCENTRIC CONIC

C3 20.000 VHL 4.472 OLA 12.OI RAL 308.31RAD 6567.8 VEL 11.890 PTH 2.|J VHP 4.998 DPA -29.34 RAP 3|9.38 ECC 1.3291

LNCH A?N7H LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AXMTH JNJ TIM[ PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 O 40 36 2596.62 -26.64 67.J6 J73.6| 99.99 1 23 53 1996.6 -24.98 58.89

90.00 15 44 I| 4476.17 8.83 187.5J J68.32 62.99 16 58 47 3876.2 3.14 J80.78

I00.00 2 8 4 2314.54 -27.84 46.16 173.35 10|.34 2 46 38 1714.5 -26.00 37.83

100.00 16 59 24 4233.48 9.92 |69.09 167,74 6|.66 18 9 58 3633.3 6.06 162.43

JlO.O0 3 30 8 2057,73 -31.05 25.80 172.49 |05.07 4 4 26 1457.7 -28.67 17.40

110.OO 17 53 49 4063.06 12.77 |54.47 |66.06 58.02 J9 1 52 3463.I 8.43 |48,O4

OIrFERENTIAL C_I_RECTION$ MID-COURSE £X[CUTION ACCURACY ORBIT 0ETERNINA TION ACCURACY

TOE I,ZJ�I TRA-J.6677 TC3-3.4092 BAU .9116 5GT 4063,| SGR |62,8 SG3 277,8 ST 1696.3 SR J48.9 $$ 673,0

ROE .|J35 RRA .04|4 RC3 .0455 FAU .07156 RR7 -.0171RRF ,1718 RTF .9162 CRT .8726 CRS -,9770 CST -,9353

FOE 1.2126 FRA -.3835 FC3-3.0975 BSP 12882 SGB 4066.4 R23 -.I875 R|3 -.9|62 LSA 1820.9 MGA J98,0 S$4 8,1

802 J.2246 BRA 1.6682 8C3 3.4095 FSP -939 SGI 4063.1 5G2 162.8 THA 179.96 ELI J70J.2 EL2 72.5 ALF 4.39

1971



JPL TM 33-99 EARTH--VENUS TRAJECTORIES {VOL 2, 1965-66

LAUNCH 0ATE DEC 17 |965

HELIOCENTRIC COMIC

RL |47oZ1 LAL -.00

RP |06.89 LAP -|.64

RC 139.0J5 GL 29.13

PLANETOCENTRIC CONIC

C3 19.1]3 VHL 4.372

LNCH AZMTH LNCH TIME

90.00 OAB 53

90.00 15 SO 39

Ioo.o0 2 1£ 16
Io0.oo 17 5 55
riO.DO 3 38 12
I10.00 18 0 zg

FLIGHT T|ME 142.00 ARRIVAL OATE NAY B 1966

01STANCE 420.565

LOL 84.85 VL 27,479 GAL -5-29 AZL B5.54 HEA 204.58 SMA 126.64 ECC .18615 INC 4.4606 vJ 30.264

LOP 289.16 VP 37.278 GAP 7.11AZP 94.06 TAL 204.39 TkP 48.76 RCA i03.07 APO IG0.ZZ vz 34.801

GP -B.B5 ZAL 125.02 ZAP 152.87 [TS $40.5I ZAE 130.84 ETE 188.57 ZAC 54,50 ETC 155,48 CLP-154.25

OLk JJ.90 RkL 310.15 RAO 6567.8 VEL 1|.853 PTH 2.10 VHP 5.085 DPA -27.64 RAP 520.95 ECC 1.3145

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH |NJ TIME PO CSL,TIM INJ 2 LAT INJ 2 LONG

2582.22 -26.46 66.15 174.60 JO0.A7 I 3! 55 1982.2 -24.75 57.90

4469.06 8.61 187.11 169.50 62.92 17 5 7 3669.1 4.9J 180,38

2300.56 -27.65 45.15 I74.54 JDJ,B4 2 54 57 1700.4 -25.74 36.87

4226.J6 9.68 168.68 169.95 61.58 JB 16 22 5626.2 5.B1 162.05

2043.99 -50.80 24.80 I75,46 105.61 4 12 I6 I444.0 -29.51 16,A6

4055.29 12.49 154.05 |67.27 57.92 19 8 5 3455.3 B.I6 147.62

DIFFERENTIAL COIRRECTION$ MI0-COURS[ EXECUTION ACCURACY

TOE 1.1606 TRA-|._5_O TC5-5,7594 BAU .9608 SGT 4245.1 SGR 17i.3 SG3 279.7

ROE ,1148 RRA .0336 RE3 .07_Z FAU .07241 RRT -.13|8 RRF -.0|05 RTF .9231

roe 1.0799 FRA -.3723 FC3-3.2800 BSP |4429 SGB 4248.5 R25 -.1124 RI3 -.9251

BDE 1,1665 BRA 1.6_34 BE5 5.7605 FIP -1072 $G1 4245.1 IGZ 169.8 THA J79.69

LAUNCH DATE DEC I7 1965 FLIGHT TIME 144.00

HELIOCENTRIC CONIC OISTANC_ 426.429

RL J47.21 LAL -.00 LOL 64,85 VL 27.4_4 GAL -4,_ A_L BS,6B HCA 207,54 IMA 126,28 ECC

RP 108.90 LAP -l._9 LOP 292.52 VP _7.253 GAP 7.31 A?P 93.83 TAL 202.79 TAP 50.55 RCk

RC 141,3J2 GL 28.68 GP -7.74 ZAL |21.46 ZAP 154.57 ETS _41.85 ZAE 150.77 IT[ 187,26 ZAC

PLANETOCENTRIC CONIC

C5 18.551 VHL 4.284 OLA J2.05 RAL 312,08 RAO 6567.7 VEL JI.BZl PTH 2.09 VHP 5.J74 DPA

LNCH ATMTH LNCH TIME L-I TIN( INJ LAT INJ LONG INJ R# AS( INJ AZMTH INJ TIME

90.00 0 55 )I 2576.80 _29,39 65.76 I75.86 I00.65 | 38 28

90.00 ;S 59 21 4455.36 8.59 186.55 170.85 62.80 17 13 36

100.00 2 23 0 2294.69 -27,57 44.75 175.60 502.05 3 I I4

IO0.O0 I7 14 34 A212.72 9.25 167.92 170.29 61.45 18 24 46

110.00 3 45 5 Z037.81 -30,69 24.56 174,7l 105.85 4 I9 3

JJO.O0 I8 B 57 4042,56 12.02 555.54 I68,65 57.76 19 16 20

DIFFERENTIAL CCIRRECTXON$ MID-COURSE EXECUTION ACCURACY

TOE 1.2547 TRA-I.SIS9 TC3-3,856l BAU .9465 SGT A255.5 SGR i94.9 5G3 261.8
ROE .1207 RRA .O_OZ RE3 .1179 FAU .06479 RRT -.I848 RRF -.0546 RTF ,9096

FOE I.I243 FRA -.]862 FC_-3.0565 _$P 1315_ 5GB 4240.0 225 -.|157 RI5 -.9066

BDE 1.2406 BRA I.GI6Z Be5 3.8579 FGP -B4I 5G1 4235.7 5G2 191,5 THA 179.51

ORBIT DETERMINATION ACCU#ACV

ST 1662.7 SR 151.0 S5 626.1

CRT ,8745 CR5 -.9754 CST -.$536

LSA 1772.9 MSA 169.7 SIA lO.I

ELI 1667.9 EL2 75.0 ALF 4.55

ARRIVAL OATE MAY 10 1966

.|8664 INC 4,5160 Vl 30.Z64

102.71APO 149.95 V2 34.797

55.59 ETC 155.J2 CLP-155.49

-26.02 RAP 322.62 ECC |.3020

PO C$T TIM XNJ 2 L_Y iNJ Z LONG

1976.8 -24,66 5T.53

5855.4 4,47 I79.6l

I694,7 -25.65 36.48

5612.7 5.56 I61.28

1457,8 -29.21 I6.04

5442.4 7,68 I46.93

ORBIT 0_TERMINATION ACCURACY

ST J767.4 5R I62.0 55 674,0

CRT .9056 CR5 -.989A CST -.9526

LGA 1887.6 MSA 202.5 SSA J0.4

ELI 1775.5 EL2 59.2 ALF 4,74

LAUNCH DATE 0EC 17 1965

HELIOCENTRIC CONIC

RL lAT.Zl LAL -.00

RP 108.92 LAP -2.14

RC J43.598 GL 26.55

PLANETOCENTR|C CONIC

C3 17.695 VHL 4.207

LNCH AIMTH LNCH TIME

90.00 1 I 6

90.00 16 9 41

100.00 2 28 4A

100.00 17 24 45

J|0.00 5 51 15

110.00 J9 16 44

FLIGMT TIME 146.00 ARRIVAL DATE Nkv JZ 1966

0|STANCE 432.275

LOL 94.85 VL 2?.570 G_L -4.69 A_L 85.60 HCA 2|0.70 SMA 125.92 ECC .18726 INC 4.I992 vJ 30.254

LOP 295,49 VP 57,190 GJP 7.52 AZP 95.6| TAL 201.18 TAP 51.98 RCA 102.54 aPO I49.50 VZ 34.793

GP -6.89 ZAL 119.75 ZAP 155.75 ET5 342.92 ZAE 150,66 ETE 186.40 7AC 57.06 [TC 156.51 CLP-156.68

OLA 12._1RAL 514.07 RAD 6567.7 VEL 11.793 PTH 2.09 VHP 5.270 OPA -24.61 RAP 32A.39 ECC 1.2912

L-I TIME INJ LAT INJ LONG INJ RT ASC |NJ AZMTH ]NJ TIME PO CST TIN [NJ 2 LAT [NJ 2 LONG

2577.63 -26.41 65.B4 177.34 100.61 I 44 5 |977.B -Z4.67 57.§0

4437.59 7.62 J85._0 172.34 62.65 J7 25 35 _857.4 _,90 172.60

2295,16 -27.55 44.78 177.08 102.02 5 7 0 1695.2 -25.64 36.52

4195.29 8.68 166.94 171.77 61,28 18 54 59 3595.3 4.78 160.32

2057.10 -30.68 24.31 176.19 105.88 4 25 J0 J437.I -29.20 J5.99

4026,I2 11.43 152.45 170.I2 57,56 19 25 50 5426.1 7.07 I46.07

DIFFERENTIAL CORRECTIONS MI0-COURSE EXECUTION ACCURACY

fOE 1.2459 TRA-I.4479 TC5-4.10|6 BAU .9710 5GT 4_4|.9 5GR 212._ 5G5 255.8

ROE .J252 RRA .0223 RE3 .1456 FAU .06243 RRT -.2134 RRF -,1122 RTF .9082

FOE J.0758 FRA -.1179 FC5-3.0542 BSP 1561A S6B 4347.1 223 -.0659 RI3 -.90Bl

BDE J.2502 BRA 1.4480 BE3 4.1042 FSP -838 SGJ 4342.2 SG2 207.5 THA 179.40

LAUNCH DATE DEC J7 1965 FLIGHf TINEJ4B.O0

HELIOCENTRIC CONIC O|GTANC[ 458.505

RL |47.21 LAL -,00 LOL J4:B5 VL 27.3J6 GAL -4,37 AZL 85,90 HCA 213.86 5HA 125,57 ECC

RP IO8.95 LAP -2.26 LOP 296.64 VP 57.547 GAP 7.73 AZP 95.41 TAL 199.55 TAP 55,42 RCA

RC 145.874 GL Ze,09 GP -6.16 7AL 117.84 ZAP 157.04 ET5 543,77 ZAE 150.55 ETE J85.69 ZkC

PLANETOCENTRJC CONIC

C5 I7.124 VHL 4.156 OLA 12.72 RAL 5i6.15 RAO 6567,7 VEL 11.769 PTH 2.08 VHP 5.57| DPA

LNCH ATMTN LNCH TIME L-I TTM_ INJ LAT INJ LON6 INJ RT AGE INJ AZMTH INJ TIME

90.00 I 5 53 2_84.24 -_6.A9 66.29 179.02 100.40 I 48 57

90.00 16 El 30 4415,75 6.95 J84.07 175.99 62.49 17 55 5

100.00 2 55 47 2500.75 -27.66 45.18 178.76 101.e2 5 12 8

100.00 17 56 16 4174.49 B.O0 165.77 175.42 61.10 18 45 5J

110.00 5 56 A9 2040,89 -50.75 24.58 177.89 105.75 4 50 50

110.00 18 29 45 4007.09 10.75 15|.42 171.77 57.55 19 56 50

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE 1.2677 TRA-J.567_ TC5-4.5276 BAU .9915 5GT 44_.6 5GR 230.0 5G3 249.0

ROE .1305 RRA .OJd] RE5 .1702 FAU .05969 RRT -.22J4 RRF -.1406 RTF .9067

FOE 1.0580 FRA -.0447 FC5-5.0177 BGP 53956 SGB 4441.6 R25 -.0622 R13 -,9066

BOE 1.2744 BRA 1.5672 BE3 4,5509 FIP -816 5G1 4455.9 5G2 224.5 THA 179.54

ORBIT DETERMINATION ACCURAC_

ST 1902.2 SR J70.9 SS 667.3

CRT .9199 CRS -.9954 C$T -.9526

LSA |9|9.9 NSA 200,? SIA Jl,6

EL| J809,0 EL2 ..... ALF 4.95

ARRIVAL _ATE MAY J4 1966

.18800 INC 4.1025 VI 50,264

101.96 APO IA9.18 V2 34.790

5_.67 ETC J57,72 CLP-157.g3

-25.52 R_P 526.24 ECC 1.2815

PO CST TIM INJ 2 LAT INJ 2 LONG

1994.2 -24.79 56.0_

58J5,9 5.2J ]77.59

1700.7 -25.75 56.90

5574,5 4.08 |59.J7

1440.9 -28.26 16.25

5407.1 6.35 145.06

ORBIT 0ETERNINATION ACCURAC_

ST 1852.4 52 J90.9 $$ 666.0

CRT ,9550 CRS -.996J CST -.9534

LIA 1967.4 MSA J98.9 $SA J2,B

ELI 1860.J EL2 63.9 ALF 3.22

J972



JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL 2. 1965-66b

L4ONCH DATE DEC 17 1969 FLIGHT TIME 150.00 ARRIV4L DATE NAY J6 1966

NELZOCENTRIC CONZC

RL 147.21LAL -.00

RP 108.93 LAP -E.42

RC 148.138 GL 27.88

PLANETOCENTRIC CONIC

C3 16.624 VHL 4.077

LNCH ATNTH LNCH TIME
90.00 I 10 5

90.00 16 34 38

100.00 2 38 19
100.00 J? 49 5

JI0.00 4 Z 5

JIO.O0 J8 41 48
DIFFERENTIAL CORRECTIONS

TOE 1.Z986 TRA-I.279T TC3-4.5473 BAU 1.0|J5
ROE .1363 RRA .0054 RC3 .1914 FAU .05701

FOE 1.0075 FRA .0145 FC3-Zo9691BSP I4249

SOE 1.3057 ERA 1.2797 BC3 4.5513 FSP -79_

OiSTANC[ 443,925

LOL 84,85 VL 27,262 GAL -4.05 AZL 85.98 MCA 117.03 SMA 125.22 ECC .18886

LOP 301.80 VP 32.J05 GAP 7.94 ATP 93.Z1 TAL 197,90 TAP 54,93 RC4 101.52

GP -5.58 ?AL 115.8! ZAP I58.25 ETS 344,47 ?AE 130.45 ETE 185,11 ZAC 60.38

ZNC 4.0201 VJ 30.264
APO 148.B? VZ 34.28T

£TC 158,78 CLP-J58.94

OLA 13.24 RAL 318.33 RA0 6567.7 VEL IJ.748 PTH Z.0? VHP 5.476 OPA -ZZ.13 RAP 318.14 ECC 1.2736

L-I TIME INJ LAT INJ LONG ZNJ RT A$C INJ A?MTH INJ TIME PO CST TIN INJ 2 LAT INJ Z LONG
2595.I8 -26.6Z 67,06 180.89 100.03 J 53 ZO 1995.2 -24.96 38.29

4391.I9 6.17 J82.69 175.79 62,31 17 47 50 3791.Z Z.4Z J76.02

2310.59 -27.79 45.88 180.64 I01.48 3 16 50 I710.6 -25.93 37.38
4151.01 7.2Z 164.46 J75.22 60.9| 18 58 16 355J.0 3.29 157.88

2048.49 -30.89 15.13 179.79 J05.43 4 36 14 1448.3 -Z8.46 |6.77

3985.88 9.95 150.Z? 173.56 57.j3 19 48 14 3383.9 5.55 143.95

MI0-COUR$E EXECUTION ACCURACY ORBIT DETERMINATION ACCUR4CY

SGT 4526.9 SGR 247,2 SG3 242.3 ST I910.4 SR J91.6 SS 6?0.8

RRT -.2176 RRF -.1535 RTF .9054 CRT .9499 CRS -.9971 CST -.9548

SGB 4533.7 R23 o.0452 RI3 -.9053 LSA 202A.3 MSA J96.1 554 13.9

SGI 4527.2 SG2 241.3 THA 179.32 ELI 1919.I ELZ 39.6 ALF 3.45

LAUNCH DATE 0EC J? 1985 FLIGHT TIME 152.00 ARRIVAL DATE NAY 18 1966

HELIOCENTRIC CONIC 0ISTANC[ 449.734

RL 147.71 LAL -.00 LOL 84.85 VL 27.208 GAL -3.72 AZL 86.05 HCA 220.I9 SMk 124.88 ECC .18986 INC 3.9491 vJ 30.264
RP 108.94 LAP -2.55 LOP 304.97 VP 37.064 GAP 8.15 AZP 93.02 TAL 196.24 TAP 56.43 RCA IOJ.|7 APO J48.59 V2 34.786

RC 150.390 GL 27.69 GP -5.09 ZAL 113.64 ZAP |59.40 ETS 345.03 ZAE 130.36 ETE I84.62 ZAC 62.18 ETC 159.72 CLP-160.OI

PLANETOCENTRIC CONIC
C3 16.192 VHL 4.024 DLA I3.84 RAL 320.60 RA0 e'_6?16 VEL |1.729 PTH 2.07 VHP 5,584 0PA -21.00 RAP 330.09 ECC 1.2665

LNCH A?NTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC |NJ A?MTH INJ TIME PO CST TIM INJ 2 LAT INJ 7 LONG

90.00 J 13 51 2610.13 -26.79 68.12 162.96 99.53 I 57 21 2OIO.J -75.20 59.82

90.00 I6 49 J 4364,20 5.3I 18J.|6 177.76 62.15 18 J 45 3764.2 f.55 174,31

100.00 Z 42 30 2324.23 -27.97 46.85 182.72 I01.00 3 EJ J4 1724.2 -E6.J? 38.52

100.00 18 3 3 4125.32 6.37 |63.03 172.18 60.73 J9 I| 48 3525.3 7.42 156.46

110.OO 4 7 8 2059.40 -3|.0e 25.92 J81,89 105.00 4 4J 27 1459.4 -28.71 17.52

110.OO JB 54 54 3962.92 9.10 I49.04 I75.5| 56.9| 20 0 5? 3362.9 4.68 142.74
DIFFERENTIAL CORR[CTJON9 MIO-EOURgE EXECUTION ACCURACY ORBIT OET[RMINATION ACCURACY

TOE 1.3363 TRA-I.1846 TC3-4.7570 BAU 1.0308 SGT 4614.6 SGR 263,7 SG3 235.8 ST 1976.2 SR 202.8 SS 675.4

ROE .I424 RRA -.O036 RC3 .2096 FAU .05439 RRT -.206I RRF -.|558 RTF .9044 CRT .963J CRS -.9963 CST -.9567

FOE .98J4 FRA .0899 FC3-2.9082 BSP 14553 SGB 4622.2 R23 ".0318 R13 -.9044 LSA 7089.3 MSA J92.4 SS4 14.9

eOE 1.3439 BRA !.1846 BC3 4.76J6 FSP -775 SGJ 4614.9 $G2 258.1 THA 179.32 ELI 1985.8 ELZ 54.3 ALF 5.65

LAUNCH 04TE DEC 17 J965 FL[GNT TIME J54.00 ARRIVAL DATE N4Y ZO 1966

HELIOCENTRIC CONIC

RL 14T.2| LAL -.00

RP lOe.94 LAP -E.6T

RC J52,629 GL 27.51

PLANETOCENTRiC CONIC
C3 15,823 VHL 3.97S

LNCH AZNTH LNCH TIME

90.00 I 17 J?
90.00 11 4 33

100.00 2 46 24

100.00 J8 18 7
IIO.00 4 12 3

110.OO 19 8 38

DIFFERENTIAL CORRECTIONS

TOE 1.3821 TRA-1.0790 TC3-4.9497 8AU 1.0482

ROE .J486 RRA -.0127 RC3 .2248 FAU .05172

FOE .9609 FRA .1553 FC3-2.8294 8SP 14782

8OE 1.3901 BRA 1.0791 8C3 4.9548 FSP -749

0ISTANCE 455.530

LOL 84.83 VL 27.155 GAL -3.3? AZL 86.11HCA 223.35 SMA 124.54 ECC .19100 INC 3.8869 Vl 30.Z64

LOP 308.13 VP 37.024 G4P 8.36 AZP 92.83 TAL 194.56 T4P 57.91 RC4 100.?3 APO 148.33 v2 34.285

GP -4.68 ?AL 111.33 74P 160.50 ETS 345,49 ZA( 130.28 ETE 184.21 7AC 64.06 ETC 160.32 C_P-161.05

OcA 14.52 RAL 322.98 RAD 6567.6 VEL 11.7IA P?M 2.06 VHP 5.696 DP4 -19,91 RAP 332,08 ECC J.2604

L-I TIN[ INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ Z LONG

2628,T1 o26.99 69.45 183,22 98.90 2 I 6 2028.7 -15.49 61.10

4335.I9 4.39 179.53 |79.90 62.00 18 16 49 3733.2 .61 112.89

2341.29 -28.19 48.08 I84.99 100.39 3 25 26 1741.3 -76.46 39.70

4097.84 5.45 161.50 179.32 60.56 19 26 25 3497.8 ].49 154.93

2073.30 o31.32 26.93 I84.19 104.45 4 46 37 1473.3 -29.02 18.48

3938.39 8.19 147.74 177.64 36.70 20 14 36 3338.6 3.73 141.46
MI0-EOURSE EXECUTION _CURACY ORBIT CETERNINATION ACCURACY

SGT 4695.5 SGR 279.6 SG3 229.2 ST 2051.3 SR 214.2 SS 682.8

RRT -.1890 RRF -.1494 RTF .9032 CRT .9745 CRS -,9944 CST -.959J

SGB 4703.8 R23 -.0223 R13 -.903J LSA 2164.3 MSA 188.3 SSA 15.9

SGI 4695.8 562 274,5 THA 179.35 ELI 2062.1 EL2 47.8 ALF 5.81

LAUNCH DATE DEC |7 1965 FLIGHT TIME 156.00 ARRIVAL DATE NAY Z2 1966

HELI(XENTRIC CONIC

RL 147.21 LAL -.OO
RP 108.94 LAP -2,78

RC 134.833 GL 27.33

PLAN_TOCENTRIC CONIC

C3 |3.322 VHL 3.240

LNCH ATMTH LNCH TIME
90.00 I 20 99

90.00 17 21 13

100.00 2 50 9

1OO.OO 18 34 14

110.00 4 I6 56
1JO,OO 19 23 56

OJFFER[NTIAL CORRECTIONS

TOE 1.430? TRA -.96_11 TC3-5.|347 BAU 1.0667

ROE ,1550 RRA -.02J8 RC3 ,2369 FAU .04928

FOE .9401 FRA .2148 FC3-2.7483 8SP 15077

BOE J.439I BRA .9684 BE3 5.1402 FSP -731

0ISTANCE 461.314

LOL 84.85 VL 27.103 GkL -3.02 AZL 86.17 HCA 226.51 5MA 124.21 ECC .19230 INC 3.8316 VJ 30,264

LOP 311.29 VP 36.985 GAP 8.57 AZP 92.64 TAL 19Z.87 TAP 39.38 RCA 100.32 APO 148.09 v2 34,784

GP -4.34 7AL 108.9| ZAP 161.56 ETS 345.85 ZAE I30.2I (TE 183.87 ZAC 65._9 ETC 161,32 CLP-|62,06

0LA J5.26 RAL 325.4? RAO 6567.6 VEL 1|,701PTH 2.06 VHP 5.812 0PA -18.85 RAP 334,09 ECC 1.2335
L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH JNJ TIME PO CST TIN JNJ 2 LAT |NJ 2 LONG

2630.63 -27.21 71.0J 187.68 98.J4 2 4 39 2050.6 -23.81 62.63

4304.53 3.41 177.82 I82.23 61.87 18 32 57 3704.5 -.38 J71.J8

236|.47 -26.43 49.53 |8?.46 99.66 3 29 30 1761.5 -26.80 41.10

4D68.93 4.48 159._O 181.64 60.41 19 42 3 3468.9 .51 153.37
2089.92 -3J,60 28.15 186,70 103.76 4 31 46 1489.9 -29.38 J9.64

3913.23 7.24 146.39 179.94 56.50 20 29 9 3313.2 2.?9 J40.J4

MI0-COURSE EXECUTION ACCURACY OROJT OETERMINATION ACCURACY

SGT 4?77.9 5GR 294.5 SG3 223.0 ST 2129.? SR 225,? 59 689.0

RRT -,1695 RRF -.J405 RTF ,9028 CRT .9833 CRS -.9909 CST -.9616

5GB 4787.0 R23 -.0J33 RJ3 -,9028 LSA 2242.J M5A J83.2 554 16.9

SGI 4778.2 SG2 290.2 THA J79.40 ELI 2141.2 EL2 40.8 ALF 5.95

1873



JPL TM 33-99 EARTH--VENUS TRAJECTORIES tVOL 2. 1965-661

LAUNCH DAT[ O[C 17 J98_ FLIGHT TIME 159.DD ARRIVAL OAT[ NAY 24 1966

H[LIOC{NTRIC CONIC

RL 147.21 LAL -.00

RP |06.94 LAP -Z.B9

R( 157,067 GL ZT.|Z

PLANETO(ENTRIC CONIC

C3 19.286 VHL 3,910

LNCH ATMTH LNCH TIME

90.00 ! 23 Z9

90.00 17 56 _6

100.00 2 53 46

100.00 18 51 2l

110.00 4 21 _0

Jl0.00 19 39 46

0IFFERENTIAL C_RECT|ON$

TOE J.4844 TRA -.9484 TC3-5.3018 BAU J,0846

ROE .|616 RRA -oO308 RC3 .2460 FAU .04690

FOE .9221 FRA .2717 FC3-2,6564 BSP 1536]

BDE 1.4932 BRA .8490 BC3 5.3075 FSP -713

DISTANCE 467,085

COL 84,95 VL 27,050 GAL -Z.65 AZL B6.ZZ MCA 229.67 SMA 123.98 ECC .19375 ]NC 3.7817 Vl 30,264

LOP 314.45 VP 36,94B GAP 8.79 AZP 91.45 TAL 19J.16 TAP GO,B3 RCA 99.88 APO 147.88 v2 34,78§

GP -4.D4 ?AC 106.36 ?AP 161.57 ET$ 346,13 ZAE J30.J7 ETE 193.58 TIC 67.99 EYe 162.01 CLP-J63.03

OLA 16.05 RAL 328,07 RAD 6567.6 VEL 11.691 PTH Z.06 YHP 5.93| OPA -17.81 RAP 336.14 ECC 1.2512

L-I TIME INJ LAT INJ LONG |NJ RT ASC INJ AZMTH INJ TIME PO C$T TIN INJ 2 LAT ]NJ Z LONG

2675.7| -27,44 71,81 190.34 97.27 2 8 5 2075.7 -26.15 64.38

4272.5_ 2.38 176,03 I84,75 61,77 18 50 9 36TZ.6 -I,4I I69,40

2384,59 -ZS.$B 51.20 190,14 98,81 3 33 31 |784.6 -27,16 42.72

4038,91 3.47 158.25 184,15 60.29 19 59 39 3438.9 -.51 151.72

2109.04 -31,90 29,56 189.42 102.99 4 56 59 1509.0 -29.78 20,9e

3897,11 6,26 ]45.01 182.42 56._3 20 44 33 3297.2 1.79 138.78

HID-COURSE EXECUTION ACCURACY ORBIT _ETCRNINATION ACCURACY

SGT 4857,2 SGR 30B.6 $G3 217.1 ST 2213.3 SR 237,3 $5 696.1

RRT -,1478 RRF -,|276 RTF .9026 CRT .9899 CRS -.9862 CST -.9643

SGB 4867.0 R23 -.0064 RI3 -.9026 LSA 2325.4 NSA 177.9 SSA 17.9

SGI 4857,5 5G2 305.2 THA 179.46 EL1 2225.7 EL2 33.4 ALF 6.06

LAUNCH 0ATE DEC 17 1963 FLIGHT TIM_ 160,OO ARRIVAL DATE HAY 26 1966

HEL;O_ENTRIC CONIC OISTANCE 472.842

RL 147.ZI LAL -.OO LOt. 84.85 VL 26.999 GAL °2.27 AZL 86.26 HCA 232.83 SMA J23,56 ECC ,19537 INC 3.7363 Vl 30.264

RP 109.94 LAP -2.98 LOP 317,62 VP 36.911 GAP 9,01 AZP 9_,26 TA L 189.44 TAP 62.27 RCA 99.42 APO 147.70 VZ 34.786

RE 159.265 GL 26.88 GP -3.79 ?AL J03.70 ZAP J63,55 ET$ 346.33 ZA£ 130,J3 ET[ |83.33 ZAC 70.02 ETC 162,63 CLP-163.96

PL_NET_ENTR]C C_]C

C3 1_.1|8 VHL 3.888 OLA J6,87 RAL 330.78 RAO 6567,6 VEL II.683 PTH 2,05 VHP 6.054 DPA -16.78 RAP 338.20 [CC 1.2488

LNCH A_NTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIM( PO CST TIN INJ 2 LAT ;NJ 2 LONG

90,O0 J 26 22 2703.74 °27.67 74.83 193.20 96.28 2 11 26 2103.7 -26.51 66.36

90.00 17 57 41 4239.57 1.32 174,19 187.47 61.71 19 8 20 3639,6 -Z.48 167.56

I00.00 2 57 ZO 2410.41 -29,93 5_.08 I93,02 97.86 3 37 30 |8|0.4 -27.5§ 44.55

I00.00 19 9 24 4008.13 2,43 156.55 196.85 60.20 20 16 12 3406.1 -1.55 150.03

110.00 4 26 48 2130.49 -32.22 31.15 192.35 |OE,IO 5 2 18 1530.5 -30.ZJ 22.31

J10.00 19 56 26 3860.8J 5,26 J43,62 185.09 56.|8 21 0 47 3260,8 .79 1_7.40

DIFFERENTIAL CORRECTIONS MIO-COUR$( EXECUTION ACCURACY _BIT DETERMINATION ACCURACv

TOE 1.5421 TRA -.7208 TC3-5,4476 BAU l,J02_ SGT 493_.8 SGR 322.0 $G3 21J.3 ST 2300.2 SR 249,0 SS 702.4

ROE °1684 RRA -.0395 RC3 .2516 FAU .04463 RRT -.1_47 RRF -.]J2B RTF .9029 CRT .9943 CRS -.9805 Csr -.9670

FOE ,9047 FRA .3256 FC3-Z.5557 BSP 15657 $G8 4944,3 R23 -.0002 RJ3 -.9029 LSA 24JJ.7 NSA 172.Z SSA IB.8

BOE 1.5513 BRA .72J9 BC3 5,4535 FSP -698 SGI 4933.9 $G2 319.4 THA 179.53 ELI 23J3.4 EL2 26,4 ALF 6.14

L4UNCM OATE 0EC 17 1965 FLIGHT TIME 162,00 ARRIVAL 04TE NAY 28 1966

NELZOC£NTRIC CONIC

RL 147.21 LAL ".O0

RP 106.93 LAP -3,06

RC 161.449 GL Z6,60

PLANETOCENTRIC CONIC

C3 13.023 VHL 3.676

LNCH ATMTH LNCH T|H_

90.00 I 29 10

90,00 18 17 Z4

I00,00 3 0 34

I00,_ 19 28 22

110.00 4 31 54

110,00, 20 13 51

_]FFERE_TZ_L CORRECTZONS

TOE 1.6076 TRA -.5802 TC3-5,5578 BAU 1.1174

ROE .1757 RRA -.0479 RC3 ,2546 FAU .04228

FOE .8913 FRA .3806 FC3-2.4363 BSP 15842

BOE 1.6172 BRA .5922 BC3 5.5636 FSP -675

0|STANCE 478.582

cOL 84.85 VL 26.947 GAL -1.69 ATL 86.31 HCA 235.99 SMA ]23.24 ECC .J9717 INC 3.6946 VI 3D.ZE4

LOP 320.79 VP 36.875 GAP 9.23 ATP 92.07 TAL 187,7J TAP 63.70 RCA 98.94 APO 147,54 V2 34.788

GP -3._5 ZAL 100,94 taP 164,50 [T$ 346,46 ZAE 130.11 ET[ 183.11 ?AC ?Z-IO ETC 163.19 CLP-164,90

OLA 17.72 RAL 333,60 RAO 6_J67.6 VEL 11.679 PTH 2.05 VHP 6.182 0PA -15.75 RAP 340.28 ECC 1.247Z

L-| TIME _NJ LAT JNJ LONG INJ RT A$C JNJ ATMTH ]NJ TIME PO CST TIM INJ _ LAT ]NJ 2 LONG

2734.59 -27.88 77.06 196.26 95.18 2 14 45 2J34,6 -26.87 68.54

4205,90 ,23 J72,3J 190,40 61.68 19 27 30 3605.9 -3.56 165.68

2435.81 -29.18 55.15 196,11 96.79 3 41 33 1838.8 -27.93 46.57

3976.91 1,37 154,84 189.76 60.14 20 34 39 3376.9 -2.61 148.32

2|54°09 -32.54 32,91 195.49 101.10 5 7 48 1554.1 -30.67 24.20

3854,39 4.26 142.23 187.96 56.05 21 |7 46 3234.4 -,23 136.02

_IO-COURSE EXEC_T]ON ACCURACY ORSZT OETERH]_ATION JCCUR_CV

SGT 5002.0 SGR 334,5 $G3 205.4 ST 2395.2 $R 260.7 SS 710.7

RRT -.0993 RRF -.0936 RTF .902B CRT .9967 CRS -.9739 CST -.9697

SGB 5013.2 R23 .0036 R13 ".902_ LSA _506.4 MSA 166.9 SSA 19.6

$G1 5002.| SGZ 332,9 THA 179.62 ELI 2409.3 EL2 21.1 ALF 6,19

LAUNCH 0ATE DEC J7 1965 FLIGHT TIME 164,00 ARRIVAL OATE HA_ 30 J966

HEL]CK:ENTRIC CONIC

RL 147.21 LAL -.00 LOL 84.85 VL

RP 106.92 LAP -3,14 LOP 323.95 VP

RC 163,619 GL 26.27 GP -3.35 _AL

PLANE_TOC[NTRIC CONIC

C3 15,006 VHL 3.874

LNCH _HT# LNCH rE_ L-[ r[k_ _NJ LA r

90.00 1 31 56 2768.06 -28.06

90.00 16 38 _ 4171.90 -,87

I00,00 3 4 30 _469,56 -29,4]

J00.00 19 46 9 3945,63 ,3|

110.00 4 37 JO 2179.63 -32.86

110.00 20 31 58 3806,33 3,27

OIFFERENT|AL C(_RECTION5

TO[ 1.6744 TRA -.4326 TC3-5,6430 BAU |.]332

RO[ .I634 RRA -.0559 RC3 ,2541FAU .04007

F06 .677J FRA ,43J7 FC3-2,3120 BSP J609J

606 1.6844 _RA .4364 Be3 5.6487 FSP -658

DISTANCE 484,315

26.897 GAL -I.48 A_L 86.34 HCA

36.840 GAP 9,47 A_P _1,_8 TAL

98.08 ZAP 165.42 ET$ _46,52 ZA£

239,15 SNA 122.93 ECC .19917 INC 3,6558 vJ 30.264

185.97 TAP 65.12 RCA 98.4A APO J47.41 V2 34,791

130.11 £TE 162,93 _AC 74.22 _TC |63.?! CLP-165,80

0LA

_NJ LONG [NJ Rr A$C [NJ Ar_FH [NJ r[_£

79.50 J99.52 95,97 2 16 4

170.4_ 193.53 61,70 19 47 34

57.41 199,40 95.62 3 45 40

153.12 J92.69 60.11 20 53 54

34.84 J98.94 I00.01 5 13 30

|40.87 191.03 55,95 21 35 26

MI0-COURSE EXECUTION ACCURACY

$_T 5_69.8 SGR 346,3 SG3 199.8

RRT -.0740 RRF -.0?42 RTF .9034

• _B 509|,6 R23 ,0070 RJ3 -.9034

$G1 5069,g $G2 345.4 THA 179.71

|9.39 RAL 336.53 RAD 6567,6 V[L 11.679 PTH 2.05 VHP 6.315 DPA -14,73 RAP 342.36 ECC 1.2470

FO csr T[H [NJ Z LAr SNJ Z LO_

_|66,| "27,21 70.93

3_71,9 -4.65 163.77

]869.6 -28.32 48.79

3343.6 -3.67 146.60

1579.6 -31.13 16.04

3209.3 -J.22 13A.66

OR_IT 0_TERNINATION ACCURACY

ST 2488.2 SR 272.6 SS TI7.0

CRT .9971CRS-.9669 CST -.9722

LSA 2399,7 MSA J6J.7 SSA 20.3

EL| 2303,1 EL2 20.5 ALF 6.23

J874



JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL 2, 1965-66)

LAUNCM DATE DEC |7 ]965 rLIGM? TIME 166,00 ARRIVAL DATE JUN l 1966

HELIOCENTRIC CONIC DISTANCE 490.028

RL 147.2l LAL -.O0 LOL 84.65 VL 26.846 GAL -J.06 AlL 66.36 HCA 242.32 SMA |22.62 [(C .20|37 IN¢ 3.6J95 V] 30.264

RP ]0S.91 LAP -3.20 LOP 327.12 VP 36.607 GAP 9.70 AZP 91,66 TAL J64.22 TIP 66.93 RCA 97.93 APO 147.3] V2 34.794

RC 165.779 GL 25.86 GP -3.17 ZAL 95.J3 ZAP 166.31ETS 346.50 ZA[ 130.1] ET[ 182.77 Zk¢ 76.37 ETC ]64,18 CLP-J66.68

PLANETOCENTR]C CONZC

C3 ]5,D?Z VHL 3.682 DLA 19.45 RAL 539,57 RAO 6567.6 V[L |l.66] PTH 2,05 VMP 6.455 DPA -J5.7J RAP 544.49 ECC ],2480

LNCH AZNTH LNCH TIME L-I TIME IN] LAT |NJ L(_IG IN] RT ASC IN] AZNTM IN] TIME PO C6T TIN IN] 2 LAT IN] 2 LONG

90.00 1 34 42 2803.96 -28.Z0 B2.Jl 20R.96 92.67 2 2l 26 2204.0 -27.55 73.5l

90.00 ]8 59 28 4157.97 -I.96 J68.52 196.87 6J.75 20 B 26 5558.0 -5.75 J61.86

100.00 3 612 2502.46 -29.60 59.BA 202.89 94.36 3 49 54 1902.5 -28.66 fl1.15

JO0,O0 20 6 40 5914.70 -.7A ]51.43 I96.|9 60.]2 2J |3 54 5514.7 -4.7] ]44.89

JlO.O0 4 42 40 2206.90 -53.16 36.9l 202.40 98.62 5 19 27 1606.9 -51.59 28.03

1]O.OO 20 50 41 3783.02 2.30 159.55 194.29 fS.B9 21 55 44 5163.0 -2.19 J33.34

OZFFERENTXAL CORRECTIONS MXD-COURS_ EXECUTION ACCURACY ORB|T OETERMINATION ACCURACY

TDE |.7437 TRA -.2769 TC3-5.6966 6AU 1.1489 5GT 5|55.6 $GR 557.5 SG5 ]94.5 ST 2580.2 SR 284.6 $8 721.5

ROE .]9J7 RNA -.D632 RC3 .2505 FAU .05800 RRT -.0483 RRF -.054| RTF .9047 CRT .9960 CRS -.9594 CST -.9747

FOE .8628 FRA .4795 FC5-2.J850 BSP 16547 SGB fl]48,0 R23 .0102 RI5 -.9047 LSA 2689.6 MSA 156.8 8SA 20.9

6DE 1.7§43 BRA .2840 8C5 5.?02| FSP -643 SGI 5155.? SG2 3_6.9 THA 179.8] ELI 2595.7 EL2 25.4 ALF 6.27

LAUNCH DATE DEC 17 1965 FLIGHT TIME ]68.00 ARRIVAL DATE JUN 3 1966

H[LI(XENTRIC CONIC

RL 147.2] LAL -.00

RP IO8.90 LAP -5.26

-RC 167.9|5 GL 2_.45

PLANCTO(ENTRIC CONIC

C3 J5.22B VHL 3.902
LNCH ATMTH LNCH TfME

90.00 1 37 31

90.00 19 2l 38

100.00 3 12 2

1oo.oo Zo z9 48
110.00 4 48 26

110.00 Zl 9 53

01STANCE 495.723
LOL 84,_ VL 2G.796 GkL -.63 AZL 86.41 HCA 245,48 SMA 122.52 £CC .20380 INC 5.5853 V] 30.264

LOP 330.28 VP 36.T74 GAP 9.95 AZP 91.49 TAL ]82.46 TAP 67.94 RCA 97.39 APO J47.25 V2 34.798

GP -3.01ZAL 92.I2 ZAP 167.I8 £T8 346.40 ZAE J30.]3 £T£ J82.64 ZAC 78.54 £T( |64.6] CLP-167.54

OLA 20.31RAL 342.70 RA0 656?.6 VEL II.688 PTH 2.06 VHP 6.597 0PA -12.68 RAP 546.61
L-I TIN£ IN] LAT |NJ LONG IN] RT ASC IN] A?MTH IN] T|M£ PO CST TIM IN] 2 LAT

2842.06 -28.29 84.90 206.63 91.27 2 24 53 2242.l -27.91

4104.48 -3.04 166.65 200.42 61.83 20 30 3 3504.5 -6.78

2557.26 -29.75 62.41 206.57 95.0] 3 54 19 1937.3 -29.02

3884.52 -l.76 149.77 J99.7J 60.15 21 3A 32 3284.5 -5.72

2255.68 -33.44 59.I! 206.]? 97.54 5 25 42 1655.7 -52.04

3758.87 1.38 138.28 197.73 55.84 22 I2 52 3158.9 -3.]]
DIFFERENTIAL CORRECTIONS

TOE 1.8158 TRA ".1102 TC5-5.?|27 84U |.1640

ROE .2008 RRA -.0699 RC3 .2455 FAU .03600

FOE .8491FRA .5275 FC3-2.0468 85P J6588
BOE 1.8269 BRA ,1305 BC5 5.?]79 FSP "628

MID-COURSE EXECUTION ACCURACY

8GT 5197.7 SGR 567.4 SG3 189.1

RRT -.0223 RRF -,0530 RTF .9059

SGB 5210.7 RE5 .0127 R13 -.9059

9GJ 5197.7 8G2 567.5 THA ]79.91

[CC 1.2506

IN] 2 LONG

76.26
159.97

53.68

145.22

30.16

152.08

0RBIT 0£TERMINA TION ACCURACY

ST 26?0.0 SR 296.6 SS 725.l

CRT .9954 CRS -.9516 CST -.9768

LSA 2778.2 MSA J53.0 SSA 2J.3

ELI 2686,2 EL2 33.8 ALF 6.30

LAUNCH DATE DEC ]7 ]965 FLIGHT TIME 170.00 ARRIVAL DATE JUN 5 1966

HEL|OCENTR]C CONIC

RL 147.21 LAL -.00

RP ]08.89 LAP -3.3J

RC I70.040 ¢L 24.91

PLAN[TOC[NTR|C CONIC

C3 15.482 VHL 3.935

LNCH ATMTH LNCH T|N_

90.00 I 40 25

90.00 19 44 24

J00.00 5 16 4

100.00 20 5t 25

110.00 4 54 31

110.00 Zl 29 28

DIFFERENTIAL C(_RECTIONS

TOE 1.8895 TRA .06|6 1_3-5.6952 BAU 1.1798

ROE .2107 RRA -.0760 RC5 .2556 rAU .05424
roe .8364 FRA .5664 FC3-1.9146 BSP ]6890

80[ 1.9012 BRA .0979 6C5 5,6999 FSP -619

DISTANCE 501.401

LOL 6A.95 VL 26.74? GAL -,l_ AZL 66.45 HCA 246.64 SMA 122.02 £CC .20646 INC 3.5528 Vl 30.264

LOP 333.A5 VP 36.745 GAP 10,2] AZP 91.50 TAL I60.69 TAP 69.55 RCA 96.85 APO J47.2J V2 34.903

GP -2.87 ZAL 89.04 7AP 168.04 [TS 346.22 ZAE 150.16 £T£ 182.52 ZAC 80.74 ETC 165.00 CLP-J6B.3S

OLA 21.14 RAL 345.91RA0 6567.6 VEL 11.699 PTH 2.06 VMP 6.748 0PA -ll.63 RAP 548.74 ECC J.2546

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ T[M£ PO CST TIN ZNJ 2 LATINJ 2 LONG

2882.11 -28.32 67.65 210.46 89.81 2 26 27 2282.1 -28.04 79.17

407].69 -4.09 164.85 204.16 61,96 201 _2 15 5411,9 -7.81 ]58.12

2573.67 -29.85 65.I1 210.45 91.59 3 58 56 1973.7 -29.31 56.35

3855.56 -2.74 148.]8 203.42 60.22 21 55 Al 3255.6 -6.68 141,61

2265.69 -35.68 41.42 210.15 96.20 5 52 16 1665.7 -32.46 32.aO

3756.5J .52 157.11 201.36 55.82 22 5] 44 3136.3 -3.97 130.9D

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
SGT 5259,8 SGR 376.8 805 184.0 ST 2754.8 SR 308.9 SS 727.2

RRT .0044 RRF -.0]03 RTF .9096 CRT .9899 CRS -.9446 CST -.9792

508 5275.5 RE3 -.0144 R13 .9096 LSA 7861.9 NSA 148.B SSA 21.6

SG1 5259.8 SGZ 376.8 THA .02 ELl 2771.7 EL2 43.6 ALF 6.33

LAUNCH DATE DEC 17 1965 FLIGHT TIME 172.00 ARRIVAL OATE JUN 7 1966

HELIOCENTRIC CONIC

RL JA?.Zl LAL -.00

RP 106.87 LAP -3.35
RC 172.146 GL 24.33

PLANETC_ENTRIC CONIC

C3 J_.Bd4 VHL 3.980

LNCH ATNTH LNCH TIM£
90.00 ] A3 28

90.00 20 7 35

100.00 3 20 21

100.00 2l 13 23

110.00 3 0 37

110.00 El A9 16

01STANCE 507.059

LOt. 84.85 VL 26.699 GAL .29 AZL 86.46 MCA 251,81 SMA

LOP 336.62 VP 36.713 GAP 10.47 AFP 9|.10 TAL 178.92 TAP
GP -2.75 7AL 85.92 ZAP 1_.87 ET8 345.94 ZkE 130,20 £T£

12|.73 £CC .20939 INC 3.5216 Vl 30.264

70.73 RCA 96.EA APO tAT,22 v2 34.808
182.A5 ZAC 82.97 £TC 165.36 CLP-]69.2]

OLA 21.94 RAL 349.20 RAO 6367.6 VEL Jl.TJA PTH 2.06 VHP 6.90? 0PA -10,6] RAP 350.87 £CC 1.2608

L-I TIN£ IN] LAT IN] LONG IN] RT A$C IN] AZMTH IN] TIME PC) CST TIM IN] 2 LAT IN] 2 LONG

2923.79 -28.2? 90.87 214.44 88.28 2 32 11 2523.8 -28.21 82.21
4040.67 -5.08 163.07 208.09 62.11 21 14 56 3440.7 -8.78 J56.3A

261J.39 -29.89 67.92 214.47 90.12 4 5 52 2011.4 -29.56 59.13

3828.51 -5.66 146.68 207.31 60.31 22 17 11 3228.3 -7.59 140.09

2296.65 -33.89 43.8I 214.27 94.79 5 39 ]5 1696.7 -32.85 $4.73

3715.81 -.27 136.04 205.19 55.82 22 5] 12 5J15.8 -4.75 129.82

ORBIT O£TERMINATION ACCURACY

ST 2837.4 5R 52].1 58 ?29,5

CRT .9853 ORS -.9359 CST -.9806

LSA 2943.5 NSA 148.6 SSA 2J.?

£L1 2654.9 EL2 34.6 ALF 6.36

OIFFERENTIAL C(_RECTION$

TOE 1.96T2 TRA .2573 TC3-5,610_ 8kU J.J894

ROE .ZZl3 RRA -.0808 RC3 .22]8 FAU .05189

FOE .8247 FRA .6215 FC3-J.7426 85P 16995

802 J.9797 BRA .2697 8C5 5,6150 FSP -594

MI0-COURS£ £XECUTION AECURAC_

SGT _303.6 $OR 585.4 SG3 ]78.4

RRT .0514 RRF .0J_8 RTF .9079

SGB 53J7.6 R23 -.0J28 RI5 .90?9

SGI 5305.6 $G2 585,3 THA .J3

J875



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 2 1965-66)

z

LAUNCN DATE D£C J? J965

HEklOC£NTR|¢ CONIC

RL 147.21 LAL -.00

RP 108.85 LAP -3.37

ec 174.239 GL 23.£a

PLAN(TOC[NTRZC CON|C

C5 ]6,326 VHL 4.040

LNCH ATNTH LNCH TIN[

90.00 I 46 42

90.00 20 3I Z

JO0.O0 3 24 56

100.00 21 35 30

IIO.00 3 ? 4?

ILO.00 22 9 8

FLIGHT TIN[ J74.00 ARRIVAL DATE JUN 9 |966

LOL 84.i5 VL

LOP 339.79 VP

GP -2.63 7AL

OISTANC£ 511.695

26.650 GAL .77 AZL 86.5! HCA 254.98 SNA !2!.44 [CC .21239 INC 3.4915 V| 30.Z64

36.683 GAP 10.75 AZP 90.91 TAL 1?7.14 TAP 72.!2 RCA 95.63 APO 147.26 v2 34.B14

62.76 zAP 169.69 £?6 345,56 ZAE 130.24 IT[ 182.34 7AC 95.21ETC /65.58 CLP-J?O.03

DLA 22.70 RAL 352.55 RA0 6567.? V(L 11.735 PTH 2.07 VNP 7.073 OPA -9,5_ RAP 353.02 (CC 1.2687
L-I TIME iNJ LAT |NJ LONG INJ RT ASC INJ AZMTH INJ T|N[ PO CST TIN INJ 2 LA T |NJ 2 LONG

2966.16 -28.14 94.02 2!8.57 86,?I Z 36 9 2366.8 -28.30 85.35

4011.3I -6.02 161.42 212.20 62.28 21 37 54 34!1.3 -9.68 154.66
2650,04 -29,66 70,79 2JB,65 BB,6I 4 9 6 E050,0 -29,74 61,99

3803.E? -4.50 145.30 211.37 60.42 22 58 53 3203.3 78.4! 13S.69
2325.27 -34.04 46.27 218.57 95.35 5 46 35 1726.3 -33.20 37.J3

3697.90 -.96 !35.!0 209.16 55.83 23 10 46 3097.8 -5.43 128.86

OIFF[R£NTIAL CORRECTZON$

T0£ 2.0455 TRA .4585 TC3-5.4979 BAU |.Z008

ROE ._334 RRA -.0848 RC3 .2072 FAU .03003

rOE .9121 rRA .666_ FC3-1.5936 gSP !7133

BOE 2.0588 BRA .4663 BC3 5.5018FSP -577

LAUNCH OAT[ DEC J7 1965

HELIOCENTRIC CONIC

RL 147.21 LAL -.00

Re 108.63 LAP -3.39

RC |76.312 GL 22.97

PLANCTO(ENTRI( CONIC

(3 16,939 VHL 4.116

MID-COURSE EX[CUTION ACCURACY ORBIT DETERNINATION ACCURACY

SGT _Z.S SGR 393o2 SG3 17_15 ST 2911.4 SR 535.3 $$ 726.7

RRT ,0589 RR_ .0404 RTr .9!OJ ..... CRT .9801CRS -.9282 CST -.9823

SG8 5366.9R23 -.OI_6 RI3 .910| _ : L$A 30!5.9 N$A 147.6 S$A 21._
$61 53_Z.6 SG2 392.5 THA .25 [LJ 2929.6 ELI 65.8 ALF 6.4D

FLIGHT TIM( 176.00

O]$TANC( 518.306

LOt. 84.85 VL 26.603 GAL 1.27 ATL 86.54 H(A 258.14 SNA

LOP 342.97 VP 36,655 GAP 1!.05 AZP 90.7I TAL 175.37 TAP

GP -2.53 7AL 79.61 ZAP 170.49 [TS 345.04 ZAE 130.29 [TE

OLA 23.40 RAL 355.93 RA0 6567.7 VEL 1J,76! PTH 2,09 VHP

ARRIVAL DATE JUN II 1968

12J.16 [CC .25609 INC 3.462Z vJ 30.164

73.51 RCA 94.98 APO 147.34 V2 34.821
|82.27 7AC 87.47 [TC 165.97 CLP-|TD.B3

?.249 DPA -8.53 RAP 355.16 [CC I.ZTBB
LN(_ AZ_TH LN£H TIM[ L-! T!_E ZNJ LA7

90.00 I 50 13 3010.60 -27.93

90.00 _0 34 37 3964.36 -6_B7

100.00 3 29 54 2689.21 -29.76

100.00 21 5? 33 3781.00 -3.25
1JO.00 5 13 3 2360.23 -34.J4

110.00 2_ 28 53 368_.75 -I.53

DIFFERENTIAL CORRECTIONS

TO[ Z.I2O_ TRA .6699 TC3-5.3488 BAU I.ZJL)0

ROE .2464 RRA -.0878 RC3 .1909 rAu .o28E5

FOE .7967 FRA .7105 FC3-1.4436 BSP I7326

BDE 7.J353 BRA .6756 BC3 5.35_3 FSP -5_3

_NJ LONG ZNJ RT A$C 7NJ ATMTH !NJ TZM[ PO C$T T_N _NJ 2 LAT INJ Z LONG

97,Z0 222.63 BG.l_ 2 40 24 24J0.6 -28.31 8_.56

J_9,90 _16,45 6_,46 22 0 57 3384,4 -JO.50 J53.10
7_.70 222.97 67.08 4 14 43 2089.2 -29.85 64,89

!44.07 ZJ5.57 60.53 23 0 34 3!8!.0 -9.|4 137,44

48.76 223.02 91.87 _ 54 23 1760.2 -53.50 39.51

134.31 213.26 55.85 23 30 16 306_.7 -6.00 |28.0_

M_D-COUR$[ [X_CUT_ON ACCURACY ORBIT O[TERNINAT_ON ACCURACY

$_T _397.6 SGR 400,1 $G3 166.6 ST 2971.1 SR 345,3 SS 725._

RRT .oe58 RRT .0655 Rrr .9121 CRr .9745 ¢R$ -.9205 CSr -.ge3e
SG) _412.4 223 -.0133 R!3 .912! 1 LSA 3074._ NSA |48.4 SSA ZI.3

$GJ 5397.7 $6Z 398,6 ?HA .37 EL! 2990.1 [Lt ??.0 ALF 6.47

LAUNCH OAT[ DEC 1? 1965

HELIOCENTRIC CONIC

RL J4?,Zi LAL -.00

RP 108.81 LAP -3.39

RC J?_,366 GL 22,20

PLAN[TO¢(NTR_C CONIC

C3 17.693 VHL 4.207

LNC, ATNT_ LNC_ T_[

_O.OO I 54 3
90.00 21 l? 51

100.00 3 35 19

100.00 ZZ I9 19

110.00 5 22 48
I|0.00 22 46 ZO

_LIGHT TIN[ 178.00 ARR|VAL OAT[ JUN 13 1966

OIS?ANCE 523.89]

LOL 64.95 VL 26.556 GAL 1,80 AZL 86.5? NCA 261.3! 3NA 120.69 [CC .2199! INC 5.433? VI 30.264

LOP 346.14 VP 36.620 GAP 11.55 AZP 90.5_ TAL 175.59 TAP ?4.90 RCA 94.30 APO 147.4? v2 34.829

GP -2.44 ZAL 76.41 ZAP !71.26 ITS 344.35 ZA[ 130._3 [T[ I62.22 _AC 89.75 [TC 166_25 CLP-lTI.62

DLA 24.04 RAL 359.34 RA0 6567.7 VEL 11,793 PTN 2.09 VNP ?.434 OPA -7.49 RAP 35?.3J £Cc J.29|3

L-I TIN[ JNJ LAT INJ LONG INJ RT A$_ _NJ AZNTH |NJ TIN[ PO C$7 TIN |NJ _ LA? INJ 2 LON_

3054.83 "27.63 100.40 227.18 63.55 Z 45 0 E454.8 -28.24 91.79

3960.44 -7.62 159.54 220.84 62.64 22 23 52 3360.4 -11.22 151.?Z

21_9.4? -29.59 76.6,0 227.40 65.56 4 20 4? Z123.5 -29.B9 67.B|

3762.03 -5.88 143.0_ 219.90 60.64 23 22 1 3162.0 -P.75 136.37

2392,Zl -34.16 51.26 22?.59 90.40 6 2 40 1792.2 -33,75 42,0_

5671.06 -I.98 135.70 _I?.4B 55._? 23 49 31 3071.1 -6.44 127.47
O|FrER[NT|AL CORRECTIONS

TOG 2,19_9: TRA .8963 TC3-5.t331 8AU 1.2200

ROE .260_ RR4 -.0_94 RC3 .|735 rAU .07639
rOE .?671 FRA .?_54 rC3-1.2901 BSP I742_

BOG Z.2J43 BR4 .9008 PC3 _.J36J FSP -546

NJ0-COURSE [XECUT[ON ACCURACY ORBIT OETERNINATION ACCURACY

$GT 5436.4 SGR 406.Z $63 163.9 ST 3024.3 SR 357.1 55 722,Z

RRT .I139 RR¥ .O929 RTF .9140 CRT .9685 (RS -.9J37 CST -.985_
$G_ 5451.6 R2_ -.0118 RJ3 .9140 LSA 3126,! MSA I50.0 S$A 20.6

$GJ 54_6,6 6G2 403,6 THA ,49 _LJ 3044.0 EL2 BB,3 ALF 6.53

LAUNCH DATE DEC l? 1965 FL|¢,#IT T|14_ 180.00 ARRIVAL OAT[ JUN 15 1966

HELIOCENTRIC CONIC

RL 147.21 LAL -.DO
RP IOB.?# LAP -3.39

RC 180.400 GL _1.38

PLAN_TOC_NTRIC CONJC

C3' 18.622 VHL 4.3|5

LNEH AZMTH LNCH TIME
90.00 I 56 25

90.00 21 40 43
IOO,O0 3 41 15

IO0.O0 _2 40 34

JlO.O0 5 3I !

110.O0 23 7 17

OI$TANC£ 529°445

LOt. 84.85 VL 26.509 GAL 2.35 AZL 86.59 HCA 264.48 SNA 120.62 [CO .2_409 INC 3.4056 V| 3D._64
LOP 349.32 VP 36.(_ GAP 11._8 kTP 90.33 TAL J?I.BJ TAP 76.29 RCA 93.59 APO 14?.65 V2 34.836

GP -Z.36 _AL 7_.36 _AP J?Z.06 £T$ 34_.47 rA_ 130.4! _T_ I8_.I7 ZAC 92.04 £TC 166.46 CLP-172.AJ

OLA 24.60 RAL Z.7_ RAD 6567._ V£L JJ.832 PTH 2.I0 VNP 7.630 OPA -6.44 RAP 359.47 ECC Z.3065

L-I ?|HI _NJ LAT |NJ LONG INJ RT A$C |NJ ATMTH |NJ TIME PO CST TIN JNJ _ LAT |NJ Z LONG

309_.§3 -2?.25 103.57 231.62 8_.OO 2 50 4 2498.9 -28.06 95.0|

3940.1_ -8.25 1_1.38 225.33 62.BZ 22 46 23 3540.1 -11.63 130.53

2?67_37 -29.35 79.47 231.91 84.07 4 21 22 _167.4 "29.86' ?O.?O
3746.92 -6.39 142,J8 Z24.32 60.74 23 43 1 3146.9 "t0,24 135.51

2423_93 -34.!7 53.73 23_.26 88.93 6 11 25 1823.9 -33.94 44.50

_663.1Z -Z.Z8 133.29 221.7B _5.8_ 24 8 20 _063.1 -$.74 127.05

ORS|T D[T[RN|NAT|ON ACEURACV

ST 305_.4 SR 36_.4 SS _1_.s

CRT .9624 CR$ -.9060 CST -.9663

LSA 3J56.6 _S_ J52,3 $S_ ZO.Z

ILl 30?8.9 £L2 99.4 ALF 6.62

OZ_ER[NTIAL CORR[CT|ON$

TO_._?|O 724 I .1316 TC3-4.9338 BAU 1._89

ROE .2758 RRA -.O_9_ RC3 .!551 FAU .O2471
FDE ,772# FR_ ,79?6 FC3-J,J4B? BSP 1759D

8DE 2.2977 DRA !.!351 9C3 4.9562 FSP -533

NJ0-COUR$E EXECUT|ON kCCURAC_

$_T 5473.0 SGR 421.4 SGJ 1_9.1
RRT .1409 RRF .11_0 RTF .9166

$_1 54?3°4 $62 40?.3 ?HA ,61

IB76



JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL 2, 1965-660

LkUNCN 0ATE 0EC l? 1965 FLIGHT TIN| 182.00 ARRIVAL 04T[ JUN If 1966

HELIOCENTRIC CONIC 0[$TANCE 534.965

RL 147.21 L4L -.00 LOL 84.85 VL 26.463 GAL 2.92 ATL 86.62 HCA 26?.65 SNA IZ0.35 ECC .12866 ]NC 3.3??8

RP |05.76 LAP -$.37 LOP ]H52.49 VP 36.577 GAP 12.03 ATP 90.I4 TAL |70.04 TAP 77.69 RCk 92.83 APO J47.87
RC 182,414 GL 20.52 GP -Z.Z8 7AL 70.28 ZaP 172.82 ETS 342.33 ZaE 130,47 |rE 182.13 7AC 94.33 ETC 166.66

PLAN[TOC[N?RIC CONIC

C3 19.73I VHL 4.442 DLA 25.09 RAL 6.14 RAD 8567.8 V£L 11.879 PTH Z.II VHP ?.839 0PA -5.59 RAP 1.63

vJ 30.264

v2 34.845

CLP-J73.J9

£CC J.3247

LNCH AZNTH LN(N TIME L-| TIME IN| LAT IN| LONG IN| RT A$C |NJ AZNTH IN| TIME PO CST TIN |NJ Z LAT IN| 2 LONG

90.00 2 3 11 3142.31 -26.80 105,67 236.12 B0.5! 2 55 40 2542.3 -17.84 98.16

90.00 22 2 52 3924.05 -8.75 156,46 229.90 62.96 23 8 16 3324.1 -12.31 149.39

100.00 3 47 48 2805.42 -29,05 82.26 236.50 82.63 4 34 33 2205.4 -29.77 ?3.33

100,00 23 | 4 3736.17 -6.75 14J.58 228.82 60.81 24 3 20 3136.2 -10.59 134.90

lJO.O0 5 39 46 2455.J1 -34.10 56.17 237.0! 87.49 6 20 41 1855.J -34.07 46,92

110.O0 23 25 35 3659.25 -2.43 133.09 226./5 55.89 24 26 34 3059.2 -6.89 126.84

01FFERENTIAL CORRECTION5 MI0-COURSE EXECUTION ACCURACY ORBIT D[TERNINAT[ON ACCURACY

TOE 2.3406 TRA 1.3801 TC3-4.6851 BAU 1.2364 5GT 5504.8 5GR 415.8 5G3 154.5 ST 3078.7 SR 379,0 55 706.1

ROE .2923 RRA -.0889 RC3 .1365 FAU .02307 RRT .1680 RRF .1456 RTF .9192 CRT .9561 CR$ -.8989 CST -.9875

FOE .TflBfl FR4 .8403 FC3-1.0120 BSP 17748 SGB 5520.4 R23 ".0098 R13 .9192 LS4 3177.4 NSA 156.1 SS4 J9.5

BOE 2.3588 BR4 J.3829 BC3 4.687| FSP -5J9 56| 5505.2 $62 409.9 THA .73 ELI 3100,0 EL2 J10.3 4LF 6.72

LAUNCH DATE 0EC 17 J965 FLIGHT T]NE |84.00 ARRIVAL 0ATE JUN |9 1966

HELIOCENTRIC CONIC 01STANCE 540.446

RL 147.2J LAL -.00 LOt. 84.85 VL 26.4J8 GAL 3.52 AZL 86.65 HCA 270.82 SNA 120.09 [CC .23366 INC 3.350|
RP 108.73 LAP -3.35 LOP 355.67 YP 36.553 GkP .12.39 AZP 89.95 TAL 168.27 TAP 79.10 RCA 92.03 4PO 148.15

RC 184.407 GL 19.82 GP -2.21 7AL 67,26 ZAP 17_.58 ET$ 340.84 ZA[ 130.53 [T[ 182.J0 7AC 96.64 [TC 166.83

PLANETOC[NTRXC CONIC

C$ 21.048 VHL 4.58g 0LA 25,51RAL 9,49 RAO _567.9 V[L 11.934 PTH 2.12 VHP 8.062 OPk -4.34 RAP 3.79
LNCH ATNTH LNCH TIN| L-I TIME IN| LAT IN| LONG IN| RT ASC

90.00 Z 8 53 3|84.33 -26.30 J09.64 240.67

90.00 22 24 1 3912.89 -9.09 155.83 234.51

JO0.O0 3 55 0 2842.20 -28.70 84.94 241.14

100.00 23 20 34 3750.26 °6.94 141.25 233.36

_10.00 5 49 O 2485,54 -33.99 58.54 24|.83

]IO.O0 23 43 4 3659,68 -2.41 133.1J 230.56
OIFFERENT|AL (_RECTION$

TOE 2,4077 TRA J.6456

ROE .3099 RRA -.O864

FOE .7441 FRA .8833
BDE 2.4275 8RA J.6458

NZ0-COURS[ EXECUTION ACCURACY

TC3-4.4127 BkU J.2421 SG7 5532.4 SGR 419.3 SG3 150.0

RC5 .1182 FAU .02|48 RRT .1952 RRr .1726 RTF .9220

FC3 -.8835 BSP 17890 5GB 5546,3 R25 -,0086 R13 .9220

BC3 4.4143 FSP -506 SG1 5533,0 SG2 41J.2 ?HA .85

Vl 30.264

V2 34.854

CLP-173.97

[CC 1.3464
IN| A?NTH iN| TIN| PO CST 7IN IN| 2 LAT IN| 2 LONG

79.|0 3 | 57 2584.5 -27.54 101.19
63.07 23 29 14 3312.9 -12.64 148.94

81.26 4 42 23 2242.2 -29.61 76.23

60.85 24 22 45 3J50.3 -10.78 134.56

86,09 6 30 26 1885.5 -34.J5 49.30

55,89 24 44 4 3059.7 -6.87 126.86

ORBIT 0_TERN_NATION ACCURACY

ST 3085.7 SR 388.7 $5 696.J

CRT .9495 CR$ -.8919 C$T -.9883

L54 3182.9 NSA 160.4 SS4 J8.8

ELI 3J07.7 [L2 J21.0 ALF 6.83

LAUNCH OAT[ DEC 17 J965 FLIGHT TINE |86.00 4RRrVAL O&T[ JUN 21 J966

HELIOCENTRIC CON|C

eL 141,21 LAL -.00
Rp lOB.TO LAP -3.31

RC 186.$79 GL J8.70

PLANETOC[NTR|C CON|C

C$ 22.602 VNL 4.754

LNCH 47NTN LNCH TIN| L-| TIN| IN| LAT

90.00 2 |g 18 3224.36 -Z5.75
90.00 22 43 52 3907.28 -9.27

IO0.O0 4 2 37 2877,29 -28.31

IO0.O0 23 36 53 3729.58 -6.96

110.00 5 38 43 25J5.06 -33,83

110.00 0 3 32 3664.57 -2.23

0IFF[RENTXAL C(_RR[CTION$

TOE 2.4748 TRA 1.9246 TC3-4.1170 8AU 1.2444

ROE .3286 RRA -.0822 RC3 .1006 FAU .01986

FOE .73|4 FRA .9280 FC3 -,7607 BSP 17947

BDE 2.4965 BRA 1.9264 BC3 4.1|82 FSP -490

01STANCE 545.884

LOL 84,85 VL 26.373 GAL 4.16 ATL 86.68 HCA 274.00 SN4 1J9.83 [CC ,239J1 INC 3.3223 Vl 30.264

LOP 358.85 VP 36.529 GAP 12.78 ATP 89.77 TAL 166.52 TAP 80.51 RCA 91.18 4PO J48.49 v2 34.863

GP -2,15 74L 64.31 ZAP 174.32 [T$ 338.87 ZkE 130.60 [TE 182,07 74C 98.95 [TC J66.97 CLP-174,74

0LA 25.84 RAL 12.76 RAD 6567.9 VEL 11.999 PTH 2.|4 VHP 8.300 OP4 -3.29 RAP 5.95 ECC 1.3720

INJ LONG |NJ RT A$C INJ ATMTH INJ T|NE PO CST T/N /NJ 2 LATINJ 2 LONG

112.45 245.25 77.80 3 9 2 2624.4 -27.18 J04..07
155.50 239.14 63.12 23 46 59 3307.3 -12.80 148.6J

87.47 245.82 79.98 4 50 54 2277.3 -29.40 78.84

J4|.21 237.9| 60.86 24 4J 3 3129,6 -10.80 134.52

60.83 246.68 84.75 6 40 39 J915.! -$4.18 51.60

133,37 234.98 55.88 J 4 37 3064.6 -6.69 127.J7

MID-COURSE [XECUT]ON ACCURACY _9IT DE TERNINA TION ACCURACY

5GT 5555.3 SGR 422.0 SG5 145.7 ST 30S3.4 SR 397,4 SS 686.5

RRT .2230 RRF .2009 RTF .9246 CRT .9428 CR5 -.8850 CST -.9892
$GB 5571.3 R23 -.0066 RI3 .9246 L54 3179,5 NSA 165.3 s54 JB.O

$61 5556.1 562 4J1.3 THA .98 ELJ 3106.| EL2 13|.3 4Lr 6.94

LAUNCH OAT[ DEC 17 1965 FLIGHT TIN[ 188.00 ARRIVAL 0kTE JUN 23 J966

HELIOCENTRIC CONIC

RL 147.21 LAL -.O0 LOL

RP 108.67 LAP -3.17 LOP

RC J88.330 GL 17,76 GP

PLANETOCENTRIC CONIC

C3 24.425 VHL 4.942
LNCH AZNTH LNCH TIM_

90.OO 2 22 41

90.00 25 2 8

100.00 4 II 40
100.00 23 35 flO

JIO.O0 6 8 54

110.00 0 19 1
DIFFERENTIAL C_RRECTION$

TOE Z.5555 TRA 2.2185 TC3-3.8159 BAU 1.2464

ROE .3482 RRA -,0765 RC$ .0839 rAU .01837

FOE .7174 YRA .97|9 FC$ -.651J BSP 18065

BO£ 2.5595 8RA 2.2196 BC3 3.8J69 FSP -478

DISTANCE 551.270

84,85 VL 26.329 GAL 4.82 AZL 86.7| _1_4 277.J7 sMA 119.58 ECC .24509 INC 3.2943 Vl 30,264

2.03 vP 36,507 GAP 13.20 AZP 89.59 TAL |64.77 TAP 81,94 RCA 90.27 4PO 148.89 V2 34.873

-2.09 2AL 61.45 TAP 175.05 ITS 356,21 74[ J50.66 ETE |82.05 74C 101.26 ETC 167.08 CLP-J75.52

OLA 26.09 RAL J6.00 RAO 6568.0 V[L 12.075 PTH 2.J6 VHP 8,555 OPA -2.24 RAP 8.11 ECC 1.4020
L-I TIN[ INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST T;N INJ 2 LATINJ 2 LONG

326/.72 -25.19 J15.04 2_9.95 76.62 3 J7 3 2661.7 -26.78 106,73

3907.82 -9.25 155,54 243.76 65.12 24 7 16 3307.8 -12.79 148.64

2910.36 -27.90 89,84 250.51 78.80 5 0 1| 23J0.4 -29.|6 83.27
3734,42 -6.80 14J.48 242.44 60.82 24 58 4 3134.4 -J0.64 134.80

2543.56 -33.63 63.03 251.55 85.46 6 51 18 1943,6 -34.17 55,83

3673.98 -J.87 133.86 239.59 55.86 l 20 15 3074.0 -6.33 J27.62
NIO-COUR$E EX_CUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 5573,8 SGR 423.8 5G3 141.4 ST 3064.5 SR 404,7 $5 674,9

RRT .2502 RRF ,2284 RTF .9277 CRT .9359 CRS -.878| CST -.9900
SGB 5589.9 R23 -.0051R|3 .9277 LSA 3|59.3 N54 170.5 SSA 17.3

SGJ 5574.8 SG2 4J0.2 THA |,|0 ELI 3087.9 EL2 14J.5 4LF 7.06
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES {VOL 2 1965-66J

LAUNCH 0ATE 0EC |? J965

HELIOCENTRIC CONIC

RL 147,Z1 LAL -.00

Re 108.63 LAP -3.21

RC 190.259 GL 16.81

PLANETOCENTRIC CONIC

C3 26.559 VHL 5.194

LNCH ATMTH LNCH TIME

90.00 Z 31 8

90.00 23 18 3£

]00.00 4 21 JO

JO0.O0 0 19 ]1

JlO.OO 6 J9 29

llO.00 0 33 ZZ

FLIGHT TIME .190.00 ARR|VAL 0ATE JUN 25 1966

0|STANCE 556.998

LOL 84.85 VL 26.286 G4L 5.52 AZL 66.73 HCA 280.39 SMA |19.34 [CC .25163 |NC 3.2699 Vl 30.264

LOP 5.ZZ YP 36.466 GAP ]3,69 AZP 89.4J TAL'|63.04 TAP 83.39 RCA 89.31APO 149.36 V2 34.884

GP -E.04 ?AL 98.68 ZAP J75.77 ET8 532.93 ZAE |30.71 [T[ |82.04 7AC 103.98 EYE 16T.16 CLP-l?6.29

0L4 25.27 RAL 19.12 RA0 6558.1 VEL 12.163 PTH 2.J8 VHP B.829 DPA -|.20 RAP 10.28 _CC 1.437J

L-! TIME INJ LAT INJ LONG INJ RT ASC INJ ATMTH |NJ TIME PO CST TIM INJ 2 LATINJ 2 LONG

3295.9| -24.63 II7.39 294.46 75.57 3 26 4 2599.9 -26.37 109.15

3914.99 -9.03 I55.99 248.33 53.05 24 23 51 3315.0 -12,58 ]49,O6

294J.|9 -27.47 92.04 295.21 77.72 5 10 11 234J,2 -26.86 93.52

3744,94 -5.45 142.07 246.94 60.75 J 17 56 3144,9 -10.3| 139.40

257J.00 -35.39 65,I4 _56.42 82.23 7 2 20 J97J,0 -34,1| 59.97

3£87.89 -|.33 |34,58 243.77 95.64 I 34 50 3087,9 -9.81 126.35

O|FFERENTIAL CCRRECTIONS

TOE 2.9931 TRA 2.9290 1C3-3.5089 BAU 1.2462

ROE .3687 RRA *.0690 RE3 ,0665 FAU .0J693

roe .?o38 FRA 1.0168 rE3 -,_518 85P I8174

802 2.6192 8RA 2.9299 EC3 3.5096 FSP -456

LAUNCH 0ATE DEC |7 1969

HELIOCENTRIC CONIC

MI0-COUR$E EXECUTION ACCURACY ORBIT 0E TERMINATION ACCURACY

SGT 5567,8 SGR 424.6 SG3 137.3 ST 3034.5 SR 4]0.7 SS 663.1

RRT .2773 RRF .2559 RTF .9309 CRT .9286 CRS -.$7|J CST ".9908

SGg 5603.9 RE3 -.0037 RIG .9309 LSA 3128.I MSA 175.O SSA J6.5

$G| 5589.0 SGE 407.9 THA l.ZJ ELI 3098.4 EkE J91.2 ALF 7,18

FLIGHT TIME |92.00 ARRIVAL OATE JUN 27 1966

01STANCE 561.858

RL J47.21 LAL -.00 LOt. 84,85 VL 26.243 GAL 6.26 AZL 86.76 HEA 283.53 SNA 219.J0 ECC .25580 INC 3.2369 vl 30.264

RP 308.60 LAP -3.|5 ,LOP 8.40 VP 36.466 GAP J4,|4 A?P 89._4 TAL 16J,33 TAP _4.8_ RCA 88.27 APO 149.92 V2 3_.89fi

RC J92.I67 GL |9.85 GP -J.99 ZAL 56.0I ZAP J76,46 ET$ 327.23 ZAE 1_O.76 ETE 182,0_ ?AC 105,89 £TC J67.21 CLP-177.O8

PLANETOCENTRIC CONIC

C3 29.0_1 VHL 9.390 OLA 26.38 RAL 2_.14 RAO 6568.2 VEL 12.265 PTH 2,2J VHP 9.|29 OPA -.|6 RAP 12.44 ECC 1.478J

LNCH ATNTH LNCH TIME L-I TIME ]NJ LAT |NJ LONG INJ RT ASC INJ AZMTH |NJ TIME PO CST TIM INJ 2 LATINJ 2 LONG

90.00 t 40 42 3325.55 -E4.0g 119.47 25_.07 74.65 3 36 9 2776.6 -29.97 111.30

90.00 23 33 7 3929.02 -8.60 I96.75 252,83 62.92 24 38 36 3329.0 -J2,]6 149.88

100.00 4 3J 25 2969.67 -27.04 94,_4 259,91 76,79 9 20 54 2369.7 -28.60 85.59

JO0.O0 0 29 2 376l.I3 o9.91 142.97 251,36 60.65 J 51 43 3161.1 -9,78 136.3_

110.00 6 30 23 2597.39 -33.J3 67.I5 E61.29 81.07 ? 13 4I _997.4 -34,01 98.02

IJO.O0 0 45 33 3706.I8 _.64 135,54 248.J| 55,82 J 48"19 3106.2 -5.12 129.3_

O|FFERENTIAL CONRECTION$ M|O-COUR$E EXECUTION ACCURACY ORBIT OETERN[NATIONACCURACY

TOE 2,8485 TRA 2,8582 TC3-3,_DO9 BAU 1.2434 SGT 5597.? SGR 4_4.6 $G3 133,3 5T _999,4 SR 425.0 59 651._

ROE .3899 RRA -,0996 RE3 .0547 FAU .01954 RRT .3045 RRF .2836 RTF .9343 CRT .92J2 CRS -.$64| CST -.9916

FOE .6909 FRA 1.0633 FC3 -.4530 65P ]8266 $G9 5513.8 R23 -.0029 RI3 .9343 LS4 3088.0 N$A 181.6 SSA 15.8

eOE 2.5770 9RA 2,$588 8C3 3.Z0J4 FSP -454 SGJ 5599.2 552 404.3 THA 1,33 ELI 3019.7 EL2 J60.2 ALF 7.29

LAUNCH DATE DEC |? 1965 FLIGHT TIME 194,00 ARRZYAL OAT[ JUN 29 ]966

NEL;OCENTR|C CONIC

RL ]47.2| LAL -.00

RP 108.97 LAP -3.07

iC J9_.0_4 GL i4.91

PLANETOCENTRIC CONIC

C3 31.999 VHL 9.593

LNCH A2NTH LNCH T|NE

90.00 2 9I 23

90.00 29 49 37

_00,00 4 42 20

I00,00 0 4I 17

JIO,OO 6 41 34

IIO.O0 0 95 35

DISTANCE 567,040

LOL 84.95 VL 26.201 GAL 7,05 ATL 96.79 MC_ 255.71 SMA 118.86 ECC ,26659 ]NC 3.20il Vl 30.264

LOP 11.99 VP 95.446 GAP 14.57 AZP 89,08 TAL |59.54 TAP $6,35 RCA 87.16 APO |90.95 v2 34.905

GP -1.99 ZAL 53.49 ZAP 177;]_ ETS 319.25 74£ 130,60 ETE 182,02 7AC 105,20 ETC ]57.22 CLP-J77.86

OLA 26.42 R4L 25.04 RA0 6968._ VEL 12.383 PTH 2.24 VHP 9.446 DP4 .86

L-I TIME IN| LAT IN| LONG |NJ RT A$C |NJ AZNTH IN| TIME PO C$T T]N

3393.9_ -25.59 ]2].29 263,68 73,87 3 47 16 2753.5

3949.99 -7,99 157.94 257.24 52.73 24 5! 27 3349.9

2999.86 °25.62 95.88 264.59 75.87 5 32 16 2395.9

3787.92 -5,|9 ]44.]7 Z5fl,74 60.52 | 44 20 5J82.8

2622.80 -32.85 69.08 266.]2 79.96 7 29 17 Z022.8

3728,64 ,22 135.7! 252,38 55,82 2 0 4] 5129,6

RAP 14.50 ECC 1.9260

IN| 2 L4T IN| 2 LONG

-25.5_ ]|3.19

-11,94 151.10

-28.30 67,49

•"9,08 137.94

-33.88 60.00

-4.25 130.50

0]FFERENTIkL CORRECTIONS

rOE Z,?091 TRA 3.2109 TC3-2.8935 BAU 1.2396

ROE ,a]19 RRA -.0482 RE3 .0425 FAU °0|4]|

roe .680] FRA 1.1127 rE3 -._82_ BSP I8Z66

80E 2.7362 BRA 3.2113 BE3 2.8919 FSP -439

MID-COURSE EXECUTION ACCURACY ORBIT DE TERMINATION ACCURACY

SGT 5604.4 SGR 425.6 $G3 ]29.9 ST 2992.0 SR 4|7.8 SS 64].G

RRT .3322 RRF .3|22 RTF .9377 CRT .9334 CRS -.8573 C$T -.9923

$G6 9620.4 R_3 -.00|0 R]3 ,9377 LSA 30_3.9 NgA I85.9 954 J3.1

SGI 9606.2 SG_ 399,6 THA ].49 ELI 2976.? EL2 168.6 ALF 7.39

LAUNCH OATE DEC ]7 1965 FLIGHT TIME 196,00 ARRIVAL 0ATE JUL | 1966

HELIOCENTRIC CONIC

RL I47.21 LAL -.00

RP 1D8.53 LAP -2.99

RC 195.918 GL |3.97

PLAN1ETO_ENTRIC CONIC

C3 35.392 VHL _.946

LNCH ATMTH LNCH TIN[

90,00 3 3 3

90,OO O O 4

100.00 4 53 50

100.00 0 51 57

110.00 5 92 59

lIO.O0 1 9 22

OI$TANCE 972.128

LO_. 84.85 VL 26.159 GAL 7.89 AZL 86.82 HCA 289,90 SMA 1J8.63 ECC ,27fi34 INC 3.1763 Vl 30.264

LOP I4,77 VP 36.428GAP I5.24 AZP 88.92 TAL |_7,98 TAP 87.85 R(A _9,97 APO JJ1,_9 V2 34.918

GP -1,91 7AL 51.00 ZAP 177.67 ET$ 306.7? 7AE 130.82 ETE 182,01 ZAC lJ0.50 ETC 157.21 CLP-175,66

OLA 26.39 RAL 27.82 RA0 6568.4 VEL I2.919 PTH 2.27 VHP 9.794 DPA l._8 RAP 16.76

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ A_MTH INJ T|ME PO CST T|M ]NJ 2 LAT

3_77,07 -23.14 122.87 268°28 73.21 3 59 _0 2777.1 -25._2

3977.27 °7.09 |59.49 281.54 62,5| | 6 2J 3377.3 -10.72

30J9.89 -26,2J 97.34 269.24 75.05 5 44 10 24J9.9 -26,00

3809.69 -4.Z9 145.$5 260,0] 50.39 ] 99 27 3209.? -8.20

2847.32 -32.54 70,93 270.9J 78.90 7 37 2 2047,3 -53.73

3795.0_ J.23 I38.08 255,58 99.84 2 ]1 97 3159,O -3,26

OIFFERENTIAL C_RECTION$

702 2.7_J TRA 3._8_8 TE3-2.9949 8AU J,2265

ROE .4344 RRA -.0348 RE3 .0321 FAU .0J281

FOE .6688 FRA 1.J626 FC3 o.3|38 BSP 18348

6OE Z,790I BRA 3.9809 _C3 2.5951FgP -428

MI0-COURSE £XECUT|ON ACCURACY

$_7 _5DA,B $¢R 422,0 SC3 J25.8

RRT ,359_ RRF .3397 RTF ,94|4

SGB 5870.7 RI_ -,0002 R|3 .94J4

SGI 5606.9 SG2 393.? 7HA J.96

ECC |.98|6

IN| 2 LONG

]14.81

]52.69

89,2D

J39.05

6|.69

131.88

OR6IT 0ETERNINATION ACCURACY

ST 2897.9 SR 418.7 SS 631.1

CRT ,9054 (R5 -.$502 CST -.9930

LSA 2989.0 MSA ]92._ S$A 14._

ELI 2922.6 EL2 176.3 ALF 7.48
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 2, 1965-665

LAUNCH 0ATE 0EC 17 1965 FLIGNT TIM( |98.00 ARRIVAL DATE JUL 3 |966

HELIOCENTRIC CONIC

RL 147.2| LAL -.DO LOL

RP 108.49 LAP -Z.89 LOP

RC I97.761 GL 13.05 GP

PLANETOC_NTRIC CONIC

C3 39.316 VNL 6.270

LNCH ATMTH LNCH TIME

90.00 3 I5 31

9O.OO O 8 42

IOO.OO 5 5 46

IOO.O0 J I 7

110,00 7 4 21

liD.DO I 19 4

OIFFERENTIAL C(_RECTIONS

TOE Z.SD77 TRA 3.975| TC3-Z.3078 BAU |.215J

ROE .4572 RRA -.0195 RC5 .0255 Fi_J .0||55
roe .6589 FRA 1.2|55 FC3 -.2536 BSP |8405

BDE Z.8447 BRA 3.9752 Be5 2.5079 FSP -4|6

DISTANCE 577,105

84.85 VL 26.119 GAL 8.79 AZL 86.86 MCA

|7.96 VP 56.4J0 GAP 15.86 AZP J8,77 TAL

-|.87 7AL 48.67 ZAP I7B.06 [TS 287.55 ZAE

293.09 SMA IJS.aO ECC .28489 INC 5.I441 V; 30.264

|56.5S TAP 89.44 RCA 64.67 APO JSZ,I4 V2 34.930

150,84 ETE 18Z.D| 7AC J12.79 ETC 167.15 CLP-|79.47

OLA 26.3J RAL 30.47 RAD 6566.5 VEL 12.676 PTH Z.50 VHP I0.174 DPA 2.86 RAP |8.92 ECC 1.6470

L-I TIME INJ LAT INJ LONG |NJ RT ASC ]NJ AZMTH INJ TIN[ PO CST TIN INJ 2 LATINJ Z LONG

3397,46 -22.75 124.22 ZTZ,B5 72.65 4 |2 9 2797.5 -24.89 IJ6.ZZ
4010.57 -6.04 J6|;38 265.75 62.26 I I5 55 34JD.6 -9.70 154.61

3041.99 -25.6! 99.07 275.85 74.38 5 56 30 2442.0 -27.71 90.78

364|.50 -5.26 J47,40 264.16 60.27 2 5 9 3241.3 -7.I6 140.82
2671.05 -32.22 72.70 275.65 77,90 7 48 52 2071.0 -35.55 63.72

5765.00 2.58 |39.65 260.70 55.89 2 22 9 5185.D -2,11 133.45

MJO-COURSE EXECUTION ACCURACY ORB|T DETERMINATION ACCURACY

5GT 5601.5 SGR 419.5 5G5 122.2 ST 2840.5 SR 417.9 $5 622,0

RRT .5864 RRF .3675 RTF .9453 CRT .8970 CRS -.8453 C$T -.9937

SG8 56J7,2 R25 .OO05 R15 .9453 LSA 2950.9 MSA J96.6 554 13.7

5GJ 5605.9 6G2 586,6 THA |.66 EL! 2865.0 EL2 JB).J ALF 7.55

LAUNCH OATE DEC 17 1965 FLIGM7 TZN1E 200.00 ARRIVAL DATE JUL 5 J966

DISTANCE 58J.952

84.85 VL 26.079 GAL 9.75 ATL 86.89 HCA

21.15 VP 36.595 GAP 16.54 AZP 88.62 TAL

-1.83 ZAL 46.46 ZAP 178.14 ETS 262.57 ZAE

HELIOCENTRIC CONIC

RL |47.2| LAL -.O0 LOL

RP J06,45 LAP -2.79 LOP

RC I99.580 GL 12.14 GP

PLANETO_ENTRIC CONIC

C3 43.957 VHL 6,63D DLA 26.18 RAL 52.98 RAO 6568.7 V[L |2.858 PTH 2.54 VHP 10.590 OPA 3.87 RAP 21.06 ECC }.7254
LNCH AZMTH LNCH TIME L-I TIME IN| LAT IN| LONG IN| RT ASC IN| AZMTH IN| T|M[ PO CST TIN _NJ 2 LAT IN| 2 LONG

90.00 3 28 36 5415.52 -22,37 |25,40 277.58 72.j7 4 25 3J 26|5.3 -24.60 117.44

90.00 0 15 39 4049.02 -4.62 |65.54 269.80 62.06 I 23 8 3449.0 -6.52 156.82

lOO.OO 5 J8 3 3062,44 -25.43 |00.47 278.41 75.73 6 9 6 2462.4 -27,42 96.25

lOO.O0 J 8 53 5877.14 -2.01 149,57 268.25 60.J7 2 15 30 3277.J -5.97 JA2.BI

llO.O0 7 |5 47 2694.09 -31.67 74,4| Z80.35 76.94 6 0 4J 2094.J -55.54 65,49

110.00 J Z7 39 3818.25 3.65 14J.39 264.75 55.99 Z 3| J7 3218.3 -.84 135.18

DIFFERENTIAL CCRRECTION$ MI0-COURSE EXECUTioN ACCURACY ORBIT DETERMINATION ACCURACY

TOE _.859_ TRA 4.395_ TC3-2.0557 BAU J.|952 SGT 5594.2 SGR 4|5.7 SG3 J18.7 ST 2779.3 SR 415.2 SS 614.4

ROE .4BOA RRA -.0017 RE3 .OJ6J FAU .01027 RRT .4135 RRF .3952 RTF .9495 CRT .9885 ¢RS -.9364 CST -.9944

rOE .6504 rXA J.ZTl5 FC3 -.E022 BSP |8442 SGB 5£09.6 R25 .00|0 RJ5 .9493 LSA 2869.5 NSA 200.5 SSA JS.J

BOE Z.8993 8RA 4.3958 BE5 2.05_7 FSP -405 SGJ 5596.8 SG2 578.4 THA 1.77 ELI 2803.8 EL2 186.9 ALF 7,60

296.27 SMA JJ6.lB [CC .Z9543 INC 3.1iD5 VJ 30,_64

154.77 TAP 91.O4 RCA 83.27 APO 153.1D v2 34,942

150.83 ETE 182.00 ZAC |J5.06 ETC 167.07 CLP |79.70

LAUNCH DATE 0[C 17 1965 FLIGHT T|NE 202.00 ARRIVAL 0ATE JUL 7 |966

HELIOCENTRIC CONIC D]Z_TANCE 596.642

RL J47.2| LAL -,OO LOL 64.95 VL 26.040 G4L 10.79 ATL 86.93 HCA 299.46 SMA JJT.97 ECC .307ll INC 3.0748 Vl 30.264

Rp J08.4| LAP -2.68 LOP Z4.35 VP 36.377 GAP 17.29 AZP 86.49 TAL 153,24 TAP 92.70 RCA 81.74 APO 154.20 VZ 34.95_

RC 2OI.376 GL 11.26 GP -1.80 7AL 44.58 ZAP J77.86 ETS 239.44 ZAE 150.90 £TE 182.00 ZAE |17.31 [TC J66.94 CLP 178.85

PLANETOCENTRIC CONIC
C3 49.406 VHL 7.029 DLA 25.99 RAL 55.35 RA0 6566.6 V[L 15.068 PTM 2.38 VHP J1.047 0PA 4.63 RAP 23.20 ECC J.BJ31

LNCH ATNTH LNCH TIME L-I TIME |NJ LAT IN| LONG IN| RT A$C |NJ ATMTH IN| TIME PO CST TIN IN| Z LAT |NJ 2 LONG
90.00 3 46 2 3451.13 -22.05 126.44 281.86 71.75 4 39 13 263J.1 -24.32 118.52

90.00 O 21 6 4091.8| -3.45 |65.94 275.74 6|.88 | 29 J8 3491.8 -7.18 159.25

100.00 5 _O 29 3081.5| -25.06 101.76 282.90 75.15 6 21 5I 2481.5 -27.|3 93.57
100.00 1 15 2D 3916,67 -.67 151.54 Z72.2D 60.11 2 20 37 3316.7 -4.64 145.00

110.O0 7 27 8 2716.53 -31.52 76.06 284.92 76.05 8 J2 25 2116.5 -53_J2 67.20

lID.DO I 35 J| 3854.4| 5.02 143.28 268.66 56.14 2 39 25 3254.4 .54 137.07

OIFFERENTZAL CORRECTIONS MID-COURSE EXECUT|ON ACCURACY ORBIT DE TERMINATION ACCURACY

TOE Z.9164 TRA 4.8503 TC3-|.7704 BAU 1.1694 $GT 5585,2 SGR 4JJ.4 SG3 IJ5,4 ST 2720,0 SR 4|0.9 S5 609.4

ROE .SO40 RRA .0185 RE3 .0105 FAU .00697 RRT ,44|0 RRF .4236 RTF .9534 CRT .6796 CR5 -.B30O CST -.9951

FOE .6447 FRA 1.3525 re3 -.1572 BSP J8397 5GB 5600,5 R23 ,0015 R|5 .9554 LSA 28JD.2 MSA 205.5 SSA |2.5

806 2.9596 BRA 4.8504 BE3 |.7704 FSP -392 SG| 5588.1 562 369,1 TMA J.87 ELI 2744.0 EL2 193.6 ALF 7.61

LAUNCH OATE DEC 17 1965 FLIGHT T|ME 204.00 ARR|VAL DATE JUL 9 1966

NELIOCENTRIC CONIC

RL 147.2J LAL -.OO LOL 84.85 VL

RP ID8.37 LAP -2.56 LOP 27.54 VP

RC 203.147 GL 10.39 GP -|.77 ZAL

PLANETOCENTRIC CONIC

C3 55.867 VHL 7.472
LNCH AZMTH LNCH TIME

90.00 3 55 58

90.00 O 25 |4

JOO.OO 5 42 57

100.00 I 20 36

liD,DO 7 38 ZO

_IO.OO J 41 42
DIFFERENTIAL CORRECT|ON$

TOE Z.9720 TRA 5.3325 TC3-1.5264 8AU |.1592

RDE .5276 RRA .0408 RC5 ,0063 FAU .DO774

r0E .6395 FRA J.3967 FCJ -.1200 BSP |8456

BOE 3.0185 BRA 5.3326 BE3 J.5264 rSP -362

DISTANCE 59|.J41

26.00| GAL |1.91 AZL 86.96 HCA 302.66 5MA 1|7.76 ECC .32008 INC 3.0368 VI 3D.164

36.362 GAP J8.J2 AZP 86.36 TAL 151.77 TAP 94.43 RCA 80.07 APO 155.46 V2 34.968
42,43 ZAP 177.30 ET$ 223.28 ZA( |50,74 ET[ 182.00 ZAC 1J9.54 ETC J66,76 CLP J77.97

DLA 25.77 RAL 57.57 RA0 6569.0 VEL |3.31! PTH 2.43 VMP 1J.552 0PA 5,76 RAP 25.52 ECC 1.9188

L-| TIME JNJ LAT ZNJ LONG INJ RT ASC INJ AZNTH ZNJ TIME PO CST TIN |NJ 2 LATINJ Z LONG

3445.38 -2|.73 I27.57 286.26 71.58 4 55 4 2845.4 -24.D7 I19.49

4138.|4 -1.96 J68.55 277.56 61.75 I 34 |2 3558.1 -5.72 I6I.BT

3099.42 -24.70 |02.97 287.51 72.61 6 54 56 2499.4 -26.85 94.83

3959.34 .78 J53.88 176.04 60.J2 2 26 35 3359.3 -3.20 147.35
Z758.40 -3J,J5 77.66 289,42 75.15 8 23 56 2136.4 -32,67 68.66

3893.J2 6.48 J45.53 272.50 56.36 2 46 35 3293.1 2.02 J39.09

M]0-COURSE EXECUTION ACCURACY ORBIT OET[RMINATION ACCURACY

5GT 5569.| $GR 406.2 SG5 112.2 57 2656.0 SR 404.7 SS 605.3

RRT .4679 RRF .45J5 RTF .9576 CRT .8710 CRS -.8235 CST -.9958

$G8 5565,9 R23 .00J5 RJ5 .9576 LSA 2746.3 NSA 205.6 SSA 11.9

SG1 5572.5 SG2 358.? THA J.96 EL| 2679.4 EL2 |97.J ALF T.60

1879



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 2. 1965.661

LAUNCN 0AT( DEC 17 lg6S

HELIOCENTRIC CONIC

RL 147,Zl LAL -.00

RP |08.33 LAP °2,43

RC Z04.B93 G1. 9.55

PLANETOCENTRXC CONIC

C3 63.42? VHL 7.954

LNCH ATNTH LNCN TIN(

90.00 4 g ]Z

90.00 O 28 I1

100.00 5 55 19

100.00 1 24 45

1]0.00 7 49 IB

l]O.O0 1 47 16

FLIGht TEN( Z06.00 ARR|VAL OAT[ JUL |l 1966

LOL B4.B5 VL

LOP 50,14 VP

GP -1.75 ZAL

DZSTANCE 595.40B

25.g64 GAL 13.13 ATL B?,00 HCA 305.85 SNA 117.5E ECC .33452 INC 2.9960 Vl 30.E64

36,34B GAP ]9.04 ATP 88.24 TAL 1S0.37 TAP 96.22 RCA 7B.25 APO 1§6.89 v2 34.98|

40,6J ZAP l?6.SB (TS ZIZ,g4 7aE ]30.64 (TE ]82.00 ZAC 121.73 ETC 166.57 CLP 177.06

OLA 25°50 RAL 59.64 RAD 6569.2 V(L |5,593 PTH 2.4B VHP J2.|]2 DPA 6.70 RAP 27.42 [CC Z.043B

L-| TIM( IN] LAT IN] LONG |NJ RT ASC XNJ AZNTH ]NJ T_N( PO CST TIN IN] 2 LAT _NJ 2 LONG

5458.45 -2J.44 128.25 290._6 7|.05 5 6 5J 2BSB.4 -23.B3 ]20.37

_iS?.t# -.37 ;?l.Z? ##;.Z5 6;._9 I 37 $8 J_8?.J -4.;_ ;_4.e_

31J6.34 -2A.35 104.11 291.62 72.1] 6 47 ]5 2516.3 °26.57 95.O]

4004.63 2._1 156.56 279.76 60.19 2 3] 30 5aOa.S -].67 149.84

275_.72 "_0.76 79.2| 293.80 74,5| 8 _5 |8 tlSe.7 -32.6] 70.47

3934.02 B.02 IA7.49 276.24 56.66 2 52 50 3534,0 3.5b I4I.Z7

OIFFERENTIAL C(_sqRECTIONS

TOE 3.O3E# TRA 5.8520 TC3-1.29BZ BAU 1.J008

ROE .5512 RRA .0657 R(3 .0034 FAU .00648
roe ,63e6 FRA |.4665 r(3 -,08#5 BSP |J453

eoE 3.0825 BmA 5.852A 0C3 1.2982 rSP -57t

LAUNCH DATE DEC 17 JgG5

NELX_ENTRZC CONIC

N|O-COUR$( (XECUTZON ACCURACY ORBIT 0ET£RNINATION ACCURACY

$GT 5549.4 SGR 400,0 SG3 109,2 ST 2592.8 SR 396.9 SS 603.6

RRT ,4946 RRF ,4790 RTF ,96|9 CRT .8622 CRS -.8|74 CST -.9964
SG8 5563.B R23 .0014 R|_ .9619 LSA 2683.6 NSA 206.6 SSA ]1.3

SG| _5_2.9 SG2 5A?,4 T_A 2.05 ELI 2615.4 EL2 ]99.3 ALF 7.56

FL|GHT TXN( 208.00 ARRIVAL DATE JUL J3 1966

D|STANCE 599.39!

RL 147.21 LAt. -.00 LOt. 114.85 VL ZS.9ZB GAL 14.46 ATL 87.05 HCA 30_).05 SHA 117.37 ECC .35067 ;NC 2.9517 VJ 30.ZS4

RP |08._9 LAP °Z._g LOP 53._5 VP _6.3_ GAP _.0.06 A_P _8.14 TAL 149,06 TAP 9B,]J RCA 76.21 APO J_J_.12 V] 34.994

R( 206,614 GL 8.74 GP o1.7_ ZA_ 38._Z ZAP 175,74 (TS _6.18 ?AE I_0,50 (T( 181.99 7AC ]23,B8 £TC 166.55 CLP 176.]0

PI.AN_TO_ENTR]C CONIC

C3 72.471 VHL 9,513 OLA 25.20 RAL 4|.S_ RAO 656g,4 VEL 15._22 PTH 2.54 VHP _2.736 OPA 7.60 RAP _9.49 ECC Z.J927
LNCH A_MTN LNCH TIN( L-! TIN[ |NJ kay [NJ LONG |NJ RT AS( _NJ A?NTH |NJ TIME PO CAT T;N |NJ Z LAT ;NJ Z LONG

90.00 4 Z_ 3_ 3470._16 -2|.t7 |29.0| 294.75 70.74 5 ZD 26 2870._ -23.60 12].19

_10.O0 O 30 _ 4E311.63 1.29 174.|5 284.80 61.71 I AO A4 3(;38.6 -2.5] ]_7.S_

100.00 6 7 _9 3J31_.37 -24.0J |0_.18 295.80 7|.64 6 59 42 2532.4 -26.30 97.lZ

100.00 J 27 _Z 4052.05 3.9| 158.97 285.54 60.34 2 35 24 3452,0 -.O6 ]52.44

JJO..OO 7 59 5_ 27_0.45 *_0,57 60.6_ 296,05 75.51 8 46 19 2J80,4 -32,33 72,02
JJO.00 | 51 53 3976.74 9.61 149.78 279.86 57.04 2 58 9 3376.7 5.Z0 143.46

O_FIrER[NTIAL CORR[CT_ON$ N_0-COUR_ []((CUT_ON ACCURACY ORB|T DI".'TERNJNAT[ON ACCURACY

TOE 3.J006 Tea 6.AJ57 TC3-1.0861 ilAU 1.057.5 SGT 55_5.9 SGR 395.1 $65 106.2 S'r 253J.1 SR 387,5 SS 604.6

ROE .574_ RRA ,0_51 RC3 °0015 FAU .00518 RRT ,5216 RRF .5067 RTF .9661 CRT .8536 CR$ -.8117 CST -.9970

FOE .656| FRA J.5429 FC3 -.0619 BSP 18448 SGB 5559.9 RZ5 .0010 R13 .9661 LSA 2622.8 HSA 206.4 SSA JD.e

_OE 3.|_34 BRA 6.4|44 _1(_ J.0862 FSP -362 SGJ 5529.7 $GR 355.l THA 2.|3 ELl 2552.7 EL2 200.J ALF 7.49

LAUNCH 0ATE DEC ]7 ]_65

HELIOCENTRZC CONIC

RL 147.21 LAL -.DO LOL 84.$5 VL

RP 10_.25 LAP -2.|5 LOP 37o13 VP

RC 208.309 GL 7.94 GP -1.?0 ZAL

PLANETO(EN_R_C CONIC

C3 B3.300 VNL 9.127 DkA 24.B7 RAL

LNCN AENTN LNCH T_N_ L-I T|NE IN] ;AT

90.00 4 55 40 34_l.B2 -20.9|

90.00 O 3| I 42_l.60 2.99

100.00 6 J_ 22 31A7.51 -23.6_
100.00 ] 30 0 4101.14 5.56

1]O.00 B J0 17 2800.47 -29.98

110.O0 ] 55 34 4020.95 |1.24
D_FFERENTX_L C(_RRECT|ON$

TOE 3.JB05 TRA 7.0263 TC3 ".BSBB BAU .989B

ROE .SgBB RRA .J254 RC3 .0008 FAU .00577

FOE ,6393 FRA _.6279 FC3 -.0392 BSP lB545

BOE 3.2364 ERA 7,02_4 _5 1.8_B_ FS p -_J

LAUNCH OAT( DEC 17 1965

HELIOCENTRIC CONZC

RL 147.21 LAL -.00

RP |O8._| LAP -2,D0
RC 209.976 GL 7,]7

PLAN[TOCENTR|C CONIC

C3 96.359 VHL _.BJ6

LN_H A2NTN LN_H TIN2
90.00 A 48 2]

90.00 O 31 I

i00.00 6 30 _2

100.00 I 31 I1

110.00 8 ZO 11

1_0.00 I S_ 21

LO_ 84.85 VL
LOe _o_, vP

GP -|.E_ 7AL

FLigHT TZNE 2]O.OO ARR]WL 0ATE JUL ;5 J_S_

D;STANCE 603.022

25.893 GAL 15,92 AZL 67,]0 HCA 312.25 SNA |I?.JB (CC .36B77 ]NC z.g03l Vl 30.264

36.323 GAP 21.21A_P B8.05 TAL ]4?.86 TAP 100,1| RCA 73.97 APO J60.39 v2 35.007

37.38 ZAP 114.B| ET$ 201._4 ZA( J50.31 ET[ 181.99 7AC 125.96 ETC ]66.04 CLP |75.]0

45.31 RAD 6569.$ VEL |4.506 PTH 2_60 VHP ]3.436 DPA B.46 RAP 31.53 ECC _.3T09

OZFF(RENTZA_ CORRECTIONS

T0( 3.2674 TRA 7.68B4 TC5 -.7101BAU ._14B

ROE .6224 RRA .1_62 RC3 .0007 FAU .002_0

FOE .6445 rXA |.7208 rC5 -.0206 BSP 18338

eOE 3.3262 lm_ 7.6900 BC5 .7101 rSP °342

IN] LONG |NJ RT AS( _NJ AZNTN IN] TINE PO C$T TIN JNJ _ LAT]NJ Z LONG

1_9.74 298,81 70.46 _ 53 42 288l.B -23.39 121,9t

177.09 288.2] 61.83 t 42 32 3691.6 -.$0 170.46
106.18 299,85 71.21 II 49 2547.5 "_6.03 98.]7
161.68 2B6.80 60.58 2 38 22 350J.J 1.60 155.]4

BZ.lf 302.14 72,75 8 56 58 2200.5 -32.0a 73.5]
|52.17 283.56 57,50 3 2 35 3420.9 6.B7 ]45.80

N_D-COUR$_ _X_CUTXON ACCURACY ORBIT D(T_RNJNA T]ON ACCURACY

$GT 5500.4 $GR 3B5.5 SG3 105.5 ST 2473.1 SR 376.8 $$ 609.0

RRT .5487 RRF .534_ RTF ,9703 CRT .8456 CRS -.8070 CST -.997_

SGB 5515.9 R23 .0006 RI3 .9703 LSA 2566.3 NSA 204.B SSA 10.2

5GI 5504.4 SG2 322.0 THA 2.2J ELI 2493.7 EL2 199.f ALF 7.39

26.660 GAL

FLZGHT T|NE 212.00 ARRIVAL 0ATE JUL 17 |966

DISTANCE 606.211

lT._A _ZL 87.15 HC_ 51_.45 SNA ]17.00 ECC .38_]5 INC 2.8493 Vl 30.264
36.312 GAP 22.51AtP B?.97 TAL 146.79 TAP J02.24 RCA 71.A7 APO 162.53 V2 35.020

35.99 7AP 175.80 ET$ 198.20 ZA£ 130.06 ETE 181.98 7AC 12B.02 ETC 16fl.72 CLP 174.O4

DLA 24.50 RAL 44.90 RkO 6569.9 VEL ta.755 PTH 2.67 VHP 14.225 OPA

LoI TT_ INJ &AT ]NJ LONG _NJ RT A$C INJ A2_.l ]NJ TI_E
3492.18 -ZO.68 _30.41 502.70 70.2l _ 46 33

4345.76 4.73 180,|5 29J,47 62.05 ! 43 26

3161.66 -23,37 107.12 303,72 70.8J 7 23 33

4JS|oSI 7.24 164.48 290,10 60,92 2 40 22

2819,62 o29.56 85,47 306,06 72,04 9 7 11

4066.3t 12.89 154,65 286.72 58.06 3 6 7

N|O-COURSE EXECUT|ON ACCURACY

SGT 546B,2 $(.R 576.9 SG3 100.8

RRT .5751 RRF .5622 RTF .9?44
SG_ 5481,1 R23 .0{300 R13 .9744

SG| 5472.5 $62 308.1 THA 2.28

9.29 RAP 33.53 (C( 2.585B

PO CS7 TIN ]_J 2 _AT l_J 2 LON_
2892.2 -23.19 122.63

3745.B .95 J73.4B

256J.7 -25.77 99,J4

355J,5 3.31 157.90

22]9,6 -31.75 74.93

5466.3 8.57 1a8.71

_IT OETERNJNAT_ON ACCURACY

ST 24]4.] SR 36A.6 $6 6]6.0

CRT .B379 CR$ -.BO_5 (ST -.99B0

LSA 2509.8 NSA 202.0 SSA 9.6

£LJ 2433.4 EL2 ]97.4 ALF 7.E6

1980



JPL TM 33-99 EARTH--VENUS TRAJECTORIES iVOL. 2. lg65-66)

L4UNCH 04T[ 0[C ]7 1965 fLIGHT TIN£ 2|4.00 4RRIVAL C4T[ JUL |9 |966

H[L|OCENTRIG CONIC 0Z$TANC[ 60B,B4Z

RL 147.21 LAL -.00 LOL 84.85 VL 25.8Z8 GAL |9.34 ATL 87.2l HCA 318.66 SMA |J6.83 ECC .41218 iN( 2.1890 VJ 30.264

RP J08,17 LAP -|.84 LOP 43.54 VP 36.302 GAP 23.99 A?P 87,9! TAL 145.87 TAP |04.53 RCA 68.68 APO J64.99 VZ 35.034

RC ZJI.6]7 GL 6,43 GP -|.66 7AL 34,76 TAP 172.10 [TS 195.69 ?AE 129.73 [T[ 181.97 ZAC ]29.99 [TC |65.35 CLP 172.90

PLANETOCENTRIC CONIC

C3 lj2.234 VHL 10,594 0LA 24.10 RAL 46.31 RAD 6510.1 V£L |3,283 PTH Z.74 VHP 15.J19 0PA |0.07 RAP 35.47 [CC 2.64T1

LNCH ATNTH LNCM TIME L-I TIME INJ LAT INJ LONG ZNJ RT ASC INJ AZNTH rNJ TIME PO CST TIN INJ 2 LAT[NJ 2 LONG

90.00 5 0 32 3501.30 -20.46 131,00 306.39 69.89 5 58 54 2901.5 -23.00 123.25

90.00 O 30 4 4400o?! 6.47 163.22 294.56 62.3? I 43 25 3800.? 2.72 176.55

I00.00 6 41 55 3174,65 -25.08 107.97 307.40 70.45 7 34 50 2574.6 -25,53 100.03

lO0.O0 ! 31 23 4202,80 8.92 167.36 293.24 61.35 2 4J 26 3602,8 5.03 160.73

I10.00 8 29 37 2837.69 "29.20 84.73 309.76 71.38 9 16 55 2237.7 -31.46 76.26

II0.00 2 0 lO 4|12.52 |4,53 J57.22 289.94 58.72 3 B 42 3512.5 10.29 |30.69

DIFFERENTIAL CORRECTIONS N]0-COUR8[ EXECUTION ACCURACY ORBIT _[TERNINATION ACCURACY

TO( 3._695 TRA 8.4135 TC3 -.5470 8AU .8207 SGT 5432.3 SGR 367,5 $G3 98.3 ST 2357.6 5R 35].2 SS 626,8

ROE .6462 RRA .1919 RC3 .0013 FAU .00064 RRT .60J2 RRF .5894 RTF .9783 CRI .8309 CR5 -.7990 CST -.9984

FOE .6537 FRA 1.8250 FC3 -.0050 BSP 18304 8GB 5444.8 R23 -.0006 RJ3 ,9783 LSA 2456.6 MSA 197.9 5SA 9.1

BOE 3.4309 eRA 8.4157 BC3 .5470 FSP -333 5GI 5436.8 SG2 293.4 THA 2.34 ELI 23?5.7 EL2 J93.9 ALF 7.10

LAUNCH OATE OEC IT J965 FLIGHT TIME 216.00 ARRIVAL OATE JUL El J966

HEL|OC[NTRZC CON;C OZSTANCE 610.761

RL |47.2J LAL -.00 LOt. 84.85 VL 25.798 GAL 2|.36 A?L 87.28 HCA 32].67 SNA 1J6.67 ECC .4383_ ZNC 2.7204 v! 30.264

RP IO8.13 LAP -1.6_ LOP 46.74 VP 36'294 GAP 25.68 A?P 87.86 TAL J45.15 TAP 107.02 RCA 65,53 APO 167.81 V2 35.047

RC 21_.230 GL 5.70 GP -|.64 7AL 33.70 ?AP 171.50 £T$ 193.73 ZAE 129._1ETE 181.95 7AC 131,87 ETC 164.95 CLP 17|.66

PLAN{TO((NTRIC CONIC

C3 131.705 VHL IJ.AT60LA 23.66 RAL 47.53 RA0 6570.4 VEL J5.907 PTH 2.B! VHP 16.140 0PA |0,80 RAP 37.33 ECC 3.1675

LNCH ATMTH LNCH TIME L-Z TrNE IN| LAT IN| LONG _NJ RT A$C IN| A?NTM |NJ T_ME PO C$T TIN IN| 2 L_T IN| 2 LONG

90.00 5 12 I! 3309.53 -20.27 J3J.52 309.86 69.80 6 I0 40 2909.5 -22.84 123.79

90,O0 O 28 9 4456,13 8.21 186.37 297.46 62.80 | 42 26 3856.1 4.50 179.65

JO0.O0 6 52 27 3186.22 -22.81 J08.73 310.85 70.14 7 45 34 2586.2 -25.3! 100.82

100.00 1 30 34 4254.70 10.60 J70.29 296.19 61.89 2 41 29 3654.7 6.76 163.61

JIO.OO 8 38 31 2854.37 -28.83 85.89 313.22 70.78 9 26 6 2254.4 -3I.lT 77.48

JIO.OO 2 0 59 4159.28 16.|7 |59.85 292.98 59.47 3 JO 19 3559.3 12.00 |53.23

DIFFERENTIAL CC_RECT_ONS NIO-C_JR$E EXECUTZON ACCURACY ORB/T DETERMINATION ACCURACY

TOE _.4900 TRA 9.2100 TC3 -.3993 8AU .7030 SGT 5392.3 SGR 357,4 8G3 95.9 ST 2303.2 JR 336.7 SS 64|.8

ROE .8701RRA .2304 RC3 .0024 FAU-.O0125 RRT ,6270 RRF .6163 RTF .9820 CRT ,8249 CR$ -.7964 CST -,9987

FOE .6672 FRA 1.9423 FC3 .0082 88P 18255 8GB 5404.1 R23 -.0013 R13 .9820 LSA 2406.9 NSA 192.4 SS4 8.5

BOE _.fl537 BRA 9.2129 BC3 .3993 FSP -325 SGI 5397.0 $G2 278,2 THA 2.39 ELI 2320.0 EL2 |88.9 _LF 6.92

LAUNCN D&T[ 0[C 17 J965 FLIGHT TIME 216.00 ARRIVAL CAT[ JUL 23 1966

HELIOCENTR|C CONIC 0I$TANCE 61|.761

RL 147.2J LAL -.00 LOL 84.85 VL 25.771 GAL _3.65 A_L 87.36 HC_ 325.06 SNA 1|6.53 ECC .46807

Rp 108,09 LAP -1.31 LOP 49.95 VP 36.287 GAP 27,62 ATP 87.83 TAL |44.67 T_P 109,74 RCA 6].98

RC 214.816 GL 5.00 GP -1.62 Z_L 32.84 ZAP 170.18 ETS 192.16 7AE |28.77 [TE 18|.94 74C |33.63

PL4NETOCENTRIC CONIC

C3 155.822 VHL 12.483 DLA 23.J9 RAL 48,54 RkO 6570.7 VEL J6,648 PTH 2.89 VHP 17.3|3 0PA 1|.49

LNCH ATNTH LNCH TIME k-I TIME IN| LAT ]NJ LONG [NJ RT ASC ]NJ ATNTH IN| TIME PO CST T/N

90.00 5 23 12 3515.89 -20,12 |31.92 313.05 69.65 6 2| 48 2915.9

90.00 0 25 II 4511.76 9.92 189.56 300.14 63.34 I 40 23 39||.8

100,00 7 2 25 3196.01 -22.58 109.36 314.03 69,88 7 55 4| Z396.0

I00.00 I 28 40 4306.88 12.26 173.28 298.92 62,52 2 40 27 3706.9

110.00 8 46 50 2869.31 -28.49 86.92 316.40 70.26 9 34 39 2269,3

llO.OO 2 O 44 4206.34 17.78 162.55 293.81 60,3| 3 10 50 3606.3

OIFFERENTIAL CORRECTIONS N|0-COURSE EXECUTION ACCURACY

TOE 3.6376 TRAJO.0915 TC3 -.2654 8AU .5530 6GT 5349.6 SGR 346.6 SG3 93.7

ROE .6945 RRA .2718 RC3 .0039 FAU-,00354 RRT ,6524 RRF .6429 RTF .9854

FOE .6869 FRA Z.0760 FC3 .0197 BSP JBlO] SGB 5360.8 R23 -,0070 RI3 .9854

B0E 3.7033 8RA10,0952 8C3 ,2655 FSP -316 SGI 5354.4 SG2 262.4 THA 2.43

|NC 2.6412 V| 30.264

AP0 17].07 V2 35.060

ETC J64.52 CLP 170.31

LAUNCH OATE DEC |7 J965 FLrGHT T_NE 2_0.00

HEL|OCENTRIC C(_NIC

RL 147.21 LAL -.00 LOL

RP 108.05 LAP -1.34 LOP

RC 216.375 GL 4.32 GP

PLANETOCENTRIC CONIC

C3 J86.015 VHL 13.639 0LA

LNCH ATNTH LNCH TIME L-Z TZME [NJ LAT

90,00 5 33 32 3520.|3 -20.02

90.00 0 2l ! 4567.42 11.61

!00.00 7 11 42 3203.57 -22.A1

I00.00 1 25 32 4359.21 13.88

110.OO 8 54 28 2882.08 -28.19

liD.DO 1 59 16 4253.51 19.34

OIFFERENT|AL CORRECTION8

TOE 3.8101 TRAI|.0608 TC3 -.1474 8AU .3667

ROE .7J92 RRA .3|56 RC3 .0055 FAU-.O0628

FOE .7122 FRA 2.2273 FC3 .0292 88P 18036

80E 3.8774 BRAIJ.O653 8C3 .1475 FSP -309

22.67 RAL 49.31 RAO 6571,0 VEL 17.531 PTH 2.97 VHP 18.670 _PA 12.11 RAP 40.73

_NJ LONG IN| RT A$C IN| AZNTH _NJ T_ME PO C$T TIN IN| 2 LAT

132.19 315.93 69.55 6 32 |2 2920.1 -22.63

192.78 302.55 63.99 I 37 9 3967.4 8.02

109.86 3|6.88 69.68 B 5 6 2603.6 -24.97

I76.32 301.39 63.26 2 38 |1 3759.2 10.19

87,80 319.24 69.82 9 42 30 2282.1 -30.68

165.31 298,40 61.25 3 10 9 3653.5 15.36

NZO-COURSE EXECUTiON ACCURACY

SGT 5299.3 SGR 334.9 SG3 91.6

RRT .6767 RRF .6683 RTF .9884

SG8 5309.8 R23 -.0028 R13 .9884

8G1 5304,1 662 246.3 THA 2.45

ECC 4.06J 3

INJ _g LONG

l _4.49 -_-_

J85.94 :=_
"i

102.00

169.48

79.48

J58.46

ORBIT OETERMINATION ACCURAC_

ST 2_01.0 SR 305.2 SS 6_R,3

CRT .8169 CR5 -.7949 CST -.9992 '=

LSA 2319,4 NSA 177,3 $SA 7.4

ELI 2215._ EL2 J74.9 ALF 6.50 =_

!88J

O|$TANCE 611.566

84.85 VL 25,746 GAL 26.26 AZL 8?,45 HCA 328.29 SNA JJ6.40 £CC .30207 [NC 2,548! VI 30.264 !

53.J6 VP 36,282 6AP 29.88 A?P 8?,83 TAL 144.48 TAP IJ2,76 RCA 57,96 APO J74.84 v2 35.073

-J.80 ZAL 32.21 ZAP 168,7| ET5 190,86 ZAE 128.09 ET£ 181,9J ZAC 135.26 ETC |64.08 CLP 168.82

RAP 39.09 [CC 3,3644

INJ _ LATINJ 2 LONG

-22,7| J24.2J _

6.2? J82.78 _i

-25,12 J01.48

8.48 J66.53 _ i
|

-30.9J 78.56

13,69 155,82

ORSZT CETERNINAT]ON ACCU_AC_

ST 2_52.4 JR 3_J.4 $3 662.5

CRT ,8203 CRS -.7952 CST -.9990 _!_

LSA 2362.4 MSA J85.5 SSA 8.0 I

ELI 2267,9 EL2 J82.3 ALF 6.72 t

I
ARRIVAL 0ATE JUL 25 J966 :_



JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL 2, 1965-66

LAUNCH OATE 0EC IB 1965 FLIGHT T|NE 70.00 kRRIV4L CATE r£6 26 1966

HELIOCENTRIC CC_/]C

RL 147.20 LAL -,O0

RP 101.69 LAP 3.35

RC 58.184 GL 15.23

PLAN[TOCENTRIC CONIC

(S 38.ZO8 VHL 6.181

LNCH A?NTH LHCH TIN?

90,00 1 48 20

9O.OO 12 5 6

I00,00 3 6 28

100.00 13 29 40

11o.oo 4 ? 20

iJO,O0 14 45 16

0IFrERENTIAL CORRECTIO_I5

TOE -.1807 TRA -.3371 TC3 .3027 8AU oI569

ROE -.4097 RRA .0740 RC3 -.0523 FAU .06906

rOE .48_6 rRA -.9709 FC3-J.5649 BSP 1136

BDE .4401 BRA .345I BC3 .3072 FSP -517

0|STANCE 197.366

LOL 85.86 VL 28.333 GAL -13.Z$ J?_ 96.65 HC4 89.86 6NA

LOP 173.73 VP 38,268 GAP -7.02 ATP 89.99 TAL 229.93 TAP

GP 3.79 7AL 150.92 ZAP 30.|3 [T$ 352,25 ?AE |53,82 £T£

J32.66 £CC .22324 INC 3.3492 vJ 30,Z66

319.79 RCA 103.04 APO 162.27 vZ 35.191

347.10 ZAC 60.38 ETC 164.59 CLP -29,93

OLA -6.75 RAL 290,32 RA0 6569.5 VEL J2,632 PTH 2.29 VHP 3.601 0PA -12.33 RAP 327.B? ECC 1.6Z8B

L-I TIME IN| LAT IN| LONG |MJ RT A$C IN| A?MTH |NJ TIME PO CST TIN |NJ 2 LAT 3NJ 2 LONG

2163.97 -lB.3! 38.30 160.90 111.99 2 24 Z4 33(4.0 -13.17 31.04

3229.63 26.50 235.34 J63,36 79.64 33 32 16 4629.6 24.B0 227.0B

J9J1.95 -J9.55 19.23 150.36 If3.0? 3 38 20 13|2.0 -16.Z6 11.98

4936,88 27.82 215.00 |65.08 79.60 14 52 17 4356.9 25.97 206.68

1721.34 -22.B6 3.J4 I5B,73 JJ6.14 4 36 2 11ZJ,5 -19.J6 333.95

4720.26 31.37 J96.I0 I64.J4 75,67 I6 3 51 4|20.3 29.O8 |_7.64

MI0-COURS_ [XECUT|ON ACCURACY ORBIT OETERNINATION ACCURACY

SGT 5I|.I SGR 391.4 JG3 |88.6 ST 176.7 SR 380.3 S$ Z56.4

RRT ,0534 RRF -,J274 RTF -.4934 CRT ,8124 CRS ,8774 CST .4306

$G8 643.1 RZ3 -.0693 RI3 -.4399 LSA 463,8 MSA 153.3 SSA 23._

SGJ 512.J SG2 390.0 THA 3.39 ELI 408.2 EL2 96,0 ALF 68.04

LAUNCH OATE DEC 18 J965 FLIGHT TINE 72.00 ARRIVAL OATE FEB ?B 1966

HEL[C_ENTRIC CONIC

RL J41.Z0 LAL -,DO

RP 107.72 LAP 3.3J

RC 60.J33 GL I_.29

PLANETOCENTRIC CONIC

C3 37.424 VHL 6.JIB

LNCH A_HTH LNCH TIME

90.00 _ 45 35

9O.00 12 Z J4

100.00 3 4 I

100.00 ;3 26 49

110.00 4 4 52

110.00 I4 42 2T

OIFFERENTIAL CC_RECTION$

TOE ".I325 TRA -.3416 TC3 .2938 BAU .J488

ROE -.4060 RRA .0763 Re3 -.0460 FAU .07736

rOE .5439 FRA-J.I_I3 r,C3-I.7895 B$P 1093

90£ .4337 9RA .3501Bc3 .2914 FSP -602

DISTANCE 203.916

LOt. 83.96 VL 28.435 GAL -JJ.J9 4?L 86._ HCA 93.J0 SMA J33.28 ECC .2|94? ZNC 3.3J76 vJ 30.266

LOP I79.96 VP 38.320 GAP -6,24 AZP 90,I8 TAL 230.98 TAP 324.08 RCA I04.03 APO 162.53 v2 33.1B1

GP 4.07 ?AL J5J.46 ZAP _4,06 ET$ 33_.72 ZAE J33,36 £TE 347,66 ZAC 59,66 ETC J64.66 CLP -33.84

OLA -6.TB RAL 289.66 RAD 6568,5 VEL J2.60I PTH 2,29 VMP 5.240 OPA -12.28 RAP 327.J2 ECC 1,6J39

L-I TIME IN| LAT IN| LONG ;NJ RT A$C IN| ATMTH IN| TIME PO CST TIM IN| 2 LAT IN| Z LONG

2157.82 -18.15 37.92 I59.99 II2.1I 2 21 33 1537,8 -14.99 30.6?

5225,31 26.45 235.03 164.32 t9.30 13 29 19 4625.3 24.73 _26.79

1905.84 -19.39 18._5 159.J4 J|3.2I 3 35 41 1305.8 -J6.0B 11,62

4952.52 27.76 2|4.68 J64.03 78.45 14 49 21 4352.5 25.89 206.38

1715.34 °22.68 2.16 157.72 116.29 4 33 27 1115.3 -J8.96 339,60

4715,79 3|.30 I95.77 I63,09 75.49 I6 1 3 4113.9 28.99 187_33

MXD-COUR$¢ eXECUTION ACCURACY (_B|T DETERMINATION ACCURACY

SGT 503.4 SGR 39|.1 503 214.? ST J72.8 SR 380.8 $S 274.0

RRT .0349 RRF -.15lB RTF -.4132 CRT .793J CRS .8728 CST .4117

SGB 637.5 R23 -.0947 RI3 -.4243 LSA 4?2.0 NSA 163.1 SSA 23.3

SGI 504,5 $G2 389.6 TMA 6.07 ELI 406.4 EL2 98.6 ALF 68.91

L&UNCN 0ATE 0EC 18 1963 FLfGHT TIME 74,00 ARRIV4L 0ATE M4R Z 1966

_EL|OC[NTRIC C_IC

RL 147,20 LAL -.00

RP 107o73 LAP 3.27

RC 62.133 GL 15.33

PLANETO_ENTRI( CONIC

C3 38.718 VHL 6.060

LNCH A_NTH LNCH TIME

90.00 1 43 59

90.00 JI 39 46

JO0.00 3 Z 4

300.00 13 24 22

llO.OO A 2 33

JJO.OO J4 40 3

OIFFERENTIAL CC_REETION$

TOE -,1433 TRA -.3534 TC3 .2756 BAU .J_66

ROE -,4019 RRA .OBOJ RE3 -.0383 FAU .O8636

roe .6132 FRA-|.2818 FC3-2.036_ BSP 988

8DE .4268 BRA .3624 8C3 .2782 FSP -693

OI$T4NCE 230.632

LOL 85.86 VL 28.484 GAL -JJ.lI AZL 86.7! HCA 96.33 SNA 133.81 ECC .21623 |NC 3,2_38 V| 30.Z66

LOP J82.Z0 VP 38,36| GAP -3.50 A?P 90.36 TAL ZJl.87 TAP 328.20 RCA I04.87 APO 162.14 V_ 33.J?|

GP 4,38 ?AL 131,91 ?AP 38.|9 ETS 353o|_ ?A[ 157o2_ ETE ]48,22 ?AC 38.71 ETC 164,?2 CLP -37.97

OLA -6.82 RAL 289.11 RA0 6368.4 V£L 12.373 PTH 2.28 VHP 4.9|| DPA -32,2? RAP 326,15 ECC J.6043

L-I TIME ?NJ LAT IN| LONG _NJ RT ASC _NJ A?NTH JNJ TIMe PO CS7 TIN IN| ? LAT ZNJ 2 LONG

2151,92 -lB.00 37.35 159.01 112.23 2 19 31 1331.9 -14.83 30.31

3221.59 26.40 234.77 J63.42 79.38 J3 26 48 462J.6 24.87 226.53

1900.00 -|9.23 |8,48 338.47 1J3.34 3 33 44 1300.0 -15.91 IJ.Z?

4948.74 27.7I 2J4.41 36_,J3 78,32 J4 46 3| 4348.7 23.82 ?D6,J_

1709.62 -22.51 2.41 156,84 116.43 4 33 22 J109.6 -18.77 353,Z6

47JJ.BB 3J.23 393.49 J62.J9 75.33 13 58 33 41JJ.9 28.90 J87.06

MI0-COURSE EXECUTION ACCURACY ORBIT 0ETERNINATION ACCURACY

$GT 493.l SGR 390.4 553 243.1 ST 169.4 SR 380.7 SS 292,6

RRT ,0540 RRF -.|812 RTF -.3546 CRT ,7633 CR$ .8706 C$T .363|

SGB 628.9 R23 -.|303 RI3 -,3676 LSA 479.O MSA 171.4 SSA 23.?

SG| 494.3 $G2 388.9 THA 6,43 ELI 403,7 EL2 I03,2 ALF 69.87

LAUNCH OAT¢ 0¢C 18 1965 FLIGHT TIME 76.00 ARRIVAL 0ATE NAR 4 1966

HELIC_ENTRIC CONIC

RL 147,_0 LAL -.00

RP 107.78 LAP 3.23

RC 64,180 GL 15.33

PLANETO_ENTRIC CONIC

C3 36,O70 VHL 6.006

LNCH A?HTH LNCH TIME

90.00 I 42 31

90.00 I| 57 42

100.00 3 0 33

lO0.O0 13 EE Ig

110.00 4 I 21

lIO.OO 14 38 3

0_FFERENTIAL _ORR_CTION$

TOe -.13_O TRA -.3716 TC3 .2484 8AU ,J206

R0¢ -.397_ RRA .0848 RC3 -.0289 FAU .096J1

roe .6851 FRA-I.453I F(3-2.3089 86P 856

802 .4188 BRA .3811BC3 .2501FSP -792

OISTANCE 217.313

LOt. 85,86 VL 28,540 GAL -IJ.02 A?L 86.75 HCA 99,56 SMA 134.24 ECC .2|343 INC 3.2537 Vl 30.Z66

LOP 183.44 VP 38.393 GAP -4.79 AZP 90,54 TAL 232.61 TAP 332.|7 RCA 305,39 APO 162.89 V2 33.160

GP 4.70 ?AL 152.27 ZAP 42.55 ET$ 3_3.5! ?AE |59.44 ETE 348.82 ?AC 57.54 ETC 164.78 CLP -42.33

DLA -6.85 RAL 288.61 RAO 6568.4 VEL 12.548 PTM 2._7 VHP 4.615 OPA -|2.31 RAP 324.95 ECC 1.5936

L-I TIME IN| LAT IN| LONG IN| RT A$C IN| AZMTH IN| TIN? PO C$T TIM |NJ 2 "LAT IN| _ LONG

2j46.20 -17.85 37,_0 I58.26 J12.35 2 IB 17 1346.2 -14.67 29.97

5218.31 26.36 234.54 162,66 ?9.27 |3 24 41 4618.3 24.61 Z76,3J

J894.34 -|g.08 18.13 157,72 1|3.46 3 32 g 1294.3 -J3,74 10.93

4945.39 2?.66 Z|4.18 362,37 78,E0 14 44 45 4343.4 25,?6 ZO3,89

1704.30 -22.34 Z,01 156.09 1J6.57 4 29 45 1J04.| -J8.39 354.94

4708.40 31.37 195._3 161.42 75,19 Z3 _6 31 4308.4 28.82 _86._?

MIO-CO_)RSE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

SGT 482.0 &GR 389.4 $G3 274.D ST J63.6 SR 380.0 S$ 3JZ.3

RRT .0443 RRF ".2|50 RTF -.2686 CRT .7173 CRS ,8697 CST ,?936

SGB 6J9.7 R23 -.1807 RJ3 -.2843 LGA 485.7 MS4 J79,7 $54 ?3.D

SGI 482.9 $G2 388.3 THA 5.81 EL1 399.7 EL2 109.7 ALF 71.17

18B2



JPL TM 33-99 EARTH--VENUS TRAJECTORIES iVOL, 2, 1965-66

LAUNCN 0ATE DEC 18 1965 FLIGHT TIME 78.00 ARRIVAL 0ATE MAR 6 1966

HELIOCENTRIC CONIC

RL 147.20 L4L -.00

RP 107.81 LAP 3.14

RC 66.Z68 GL 15.35

PLANETOCENTRZC CONIC

C3 35,163 VHL 5.955

LNCH A?MTH LNCH TIME

90.00 I 41 28

90.00 11 56 2

100.00 2 59 31

100.00 13 20 40

110.O0 4 0 14

110.00 14 36 26

DIFFERENTIAL CC_�RECTION$

TDE -.1170 TRA -.3960 TC3 .2186 BAU .1011

ROE ".3925 RRA .0906 RE3 -.0178 FAU .10659

FOE .7575 FRA-I.6341 FE3-2.6022 BSP 719

BDE .4095 BRA ,4062 BE3 .2J33 FSP -905

0I$TANCE 223.95?

LOL 85,86 VL 28.584 GAL -10.94 A?L 86.78 HCA |02.78 SMA 134.58 ECC .21098 INC 3.2209 Vl 30.266

LOP 188,67 VP 38,416 GkP -4.12 ATP 90.71 TAL 233,19 TkP 335.97 RCA 106.19 APO 162.98 V2 33,149

GP 5.05 ?AL 152.56 ?AP 47,13 ET$ 353.68 ?kE l$1,97 ETE 349.48 ?JC 56.14 ETC 164.83 CLP -46.93

OLA -6,90 RAL 288.33 RAO 6568.4 VEL IZ.523 PTH 2,27 VNP 4.351 OPA -12.38 RAP 323,52 _CC 1.5836

L-[ TIME INJ LAT INJ LONG INJ RT ASC INJ A?MTM |NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2140.60 -17.71 36.85 157.63 112.46 2 17 9 1540.6 -14.5J 29.63

5215.35 26.32 234.33 162,02 79.17 13 22 57 46|5.3 24.56 226,10

1888.81 -18,93 17.79 I57,09 113.58 3 31 0 1288.8 -J5.38 10,60

4942.35 27,62 215.96 161.73 ?8.09 14 43 2 4342.4 25.70 205.69

1698.7| -22.17 1.74 155.46 116,71 4 28 33 1098.7 -18,41 354.63

4709.21 31.11 195,00 160.77 75.07 15 54 52 4105.2 28.75 186.60

MID-COURSE EXECUT|0N ACCURACY ORBIT DETERMINATION ACCURACY

SGT 473.3 $GR 3BB.E $G5 307.2 ST 161.2 $R 378.5 SS 328,9

RRT .0188 RRF -.2525 RTF -.1539 CRT .6468 CRS .8686 CST .1988

SGB 612.2 R23 -.2436 R15 -.16_4 LSA 491.6 MSA 187.9 SSA 22.9

SGI 473.5 $G2 388.0 THA 2.69 ELI 394.1 EL2 118.1 ALF 73.03

LAUNCH DATE DEC 18 1965 FL|GHT TIME 80.00 ARRIVAL DATE HAR 8 1966

NCLIOCENTRIC CONIC 01STANCE 2_0.565

RL 147.20 LAL -.O0 LOL 85,86 VL 28.618 GAL -10.86 AZL 86.81HCk 106.01 SM_ 134.$4 ECC .Z0884 INC 3.1873

RP 107.85 LAP 3.06 LOP 191.90 VP 38.431 GAP -3.48 AFP 90.88 TAL 233.61 TAP 339.63 REA 106.68 APO 163.00

RC 68.394 GL 15.34 GP 5.42 ?AL 152.77 ?AP 51.94 ET$ 354,24 7AE |64.8| ETE 350.27 ?AC 54.51 ETC 164,88

PLANE T_ENTRIC CONIC

C3 34.882 VHL 5.906 OLA -6.94 RAL 298.08 RAD 6568.4 ¥EL I_.500 PTH 2.26 VHP 4.120 DPA -12.49 RAP 321,86

LNCH A?NTH LNCH TIME L-I TIME INJ LA7 INJ LONG INJ RT A$C |NJ ATMTH INJ TIHE PO CST T/N

90.00 I 40 51 2135.04 -17.56 36.51 J57.JJ 112,58 2 16 26 1535.0

90.00 11 54 44 5212.54 26.29 234.J3 161.49 79.08 13 21 36 4612,5

100.00 2 58 52 I883,3_ -18.78 17.45 I56.56 113.70 3 30 15 1283.3

100.OO 13 19 23 4939.49 27.58 21_.76 161.19 77.99 14 41 43 4539.5

lIO.OO 3 59 32 1693.39 -2E.OI J.4I 154.93 116.84 4 27 45 1093.4

110.OO 14 35 I3 4702.19 31.06 194.76 160,23 74.95 15 53 35 4102.2

DIFFERENTIAL CORR[CTION$ MI0-COUR$E EXECUTION ACCURACY

TOE -.1004 TRA -.4292 rE3 .1648 BAU .0769 SGT 472.6 SGR 387.3 SG3 341,5

ROE -.3870 RRA .0972 RE3 -.0050 FAU .11729 RRT -,0242 RRF -.2954 RTF -.0026

FOE .8346 FRA-I.BI3$ FC3-2.�IJ0 8SP 542 $GB 611.0 R23 .2954 R13 -.0119

80E .3998 BRA ,4401 BE3 .16=9 FSP -1017 SGJ 472.9 5G2 386.9 THA 176.56

Vl 30.266

v2 33.138

CLP -51.74

[CC 1.574!

INJ 2 LAT INJ 2 LONG

-14,35 29.30

24.51 225.91

-15.41 10.27

25.63 205.49

-18.23 354.32

28.68 186.39

ORBIT DETERMINATION ACCURACY

ST 159.2 SR 376.5 ss 346.8

CRT .5502 CR$ .8701 CST .0810

LSA 498.5 N$A 195.8 $$A 27.7

ELI 387,9 EL2 129.1 ALF 75.23

LAUNCH OATE 0£C 18 1963 FLIGHT TIHE 82.00 ARRIVAL DATE M4R 10 1966

HELIOCENTRIC CONIC

RL 147,20 LAL -.00

RP 107.89 LAP 2.9e

RC 70.553 GL 15,32

PL_NETOCENTR_C CC_4IC

C3 34.317 VNL 5.858 DLA

LNCH ATNTH LNEH TINE L-I TIME INJ LAT

90.00 I _0 36 2129.48 -17.42

90.00 11 53 47 _209.85 26.25

100.00 2 58 36 1877.84 -18,63

100,00 13 I8 28 4936.73 27,54

110.00 3 59 13 1688.06 -21,85

110.O0 14 34 21 4699.27 31,O!

DIFFERENTIAL CORRECTIONS

TDE -.O802 TRA -.4692 T(3 ,1070 BAU .0493

ROE -.3808 RRA .1048 RC3 .0096 FAU .1282J

r0E .9059 FRA-I.9931 FC3-3.2344 BSP 439

B0E .3891 BRA .4808 B¢3 .I075 FSP -1141

0ZSTANC£ 237.135

LOL 85.86 VL 28.642 GAL -10.78 AZL 86.85 HCA 109.24 SMA 135.05 ECC ,20693 INC 3.1526 _1 30.266

LOP 195.13 VP 38.438 GAP -2.87 J?P 91.04 T4L 233.89 TAP 343,13 RCA J07.09 APO 162.97 v2 35.126

GP 5.81 ?AL 152.92 ?AP 56.95 ET$ 354.61 ?AE 167.94 ETE 351,33 ?AC 52,69 ETC 164.93 CLP -56.76

-6.9B RAL 287.93 RAO 6568.4 VEL 12.477 PTH 2.26 VHP 3.920 0PA -12.63 RAP 319.99 £CC 1.5648

INJ LONG INJ RT ASC |NJ 4?MTN INJ TIME PO CGT TIN INJ 2 LAT INJ 2 LONG

36.16 156.68 112.69 2 16 5 15Z9.5 -14.t9 _8.97

233,94 161,05 78.99 13 20 37 4609.9 24,47 225,73

17.12 156.13 113.BI 3 29 54 1277,8 -15.23 9.95

213,56 I60,7_ 77.90 14 40 45 4336.7 25,60 205_30

1,08 154.51 116.97 4 27 21 1088.1 -18.05 354.0|

194.57 1_9.79 74.83 I3 52 40 4099.3 28,62 186.19

MI0-COURSE EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACv

SGT 485.4 $GR 386,6 553 376.6 ST 139.4 SR 373.7 SS 362.3

RRT -.0912 RRF -.3413 RTF .1717 CRT .4183 ORS .8709 CST -.069?

SGB 620.6 R_3 .2982 R13 -.2182 LGA 504.5 MSJ 203.4 SSA 12.5

SGI 488.8 $G2 382.4 THA 169.17 ELl 380.6 EL2 |42.2 ALF 78.22

LAUNCH DATE DEC I8 1965 FLIGHT TIHE $A,O0 ARRIVAL 0ATE MAR 12 1966

HELIOCENTRIC CONIC

RL 147.20 LAL ".00

Rp 107.92 LAP 2.88

RC 72.74! GL 15.28

PLANETOCENTRIC CONIC

C3 33.737 VHL 3.810

LNCH AZMTH LNCH TIME

90,00 I 40 43

90,00 It 53 11

I00.00 2 _8 41

100.00 13 17 33

IIO,OO 3 $9 15

110.00 I4 33 49

OISTANCE _A3.669

LOL 85.86 VL 28.657 GAL "10.69 A?L 86.88 HCA 112,46 $MJ 135.15 ECC .20522 INC 3.1166 VJ 30.266

LOP I98.35 VP 38.438 GAP -2.29 A?P 91.19 TAL 234.03 TAP 346.49 RCA 107.42 APO 162.88 V2 35,114

GP 6.20 7AL I52.99 ZAP 62.13 ET5 355.00 ?AE 171.31 ETE 353.05 ?AC 50.69 ETC 164,98 CLP -61.95

OLA -7.03 RAL 287.87 RAD 6568.3 VEL 12.453 PTH 2.25 VHP 3.752 DPA -J2.78 RAP 3J7.93 ECC 1.3536

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ ATNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2123.85 -|?.27 35.82 156,54 ll2,BO 2 16 6 1523.9 -14.03 28o64

_207.19 26.22 233.76 160.70 78,90 13 19 58 4607.2 24.42 225,55

I872.28 -|8.47 16.77 15_,79 113,93 3 29 54 1272.3 -13.08 9.6_

4933.99 27.50 213.37 160.40 77.80 14 40 7 4334.0 2_.55 205.11

1662.67 -21,68 .75 1_4.16 llT.IO 4 27 16 IO82,7 -17.87 353.69

4696.3? 30.96 194.36 159,43 74.72 J5 32 5 4096.4 28.55 185.99

ORBIT OETERMINATION ACCURACY

ST 164.9 SR 370.3 SS 37?.5

CRT .2638 CRS .8742 (ST -.226?

LSA 511,9 HSA 2J0.4 SSA 2?.?

ELI 373.4 EL2 137.? 4LF _1.83

OIFFERENTIAL CORRE(TfoN$

TOE --O_86 fRA -.518| TC3 ,0365 BAU .0202

ROE -.3739 RRA .1129 RE3 .0258 FAU .13B_

FOE .9767 FRA-2.1532 FC3-3.3_32 8SP 505

BOE ,3789 _RA .5302 8_3 .0447 FSP -1253

MI0-COURS£ EXECUTION ACCURACY

SGT 519.? SGR 356.6 SG3 410.4

RRT -,1750 RRF -.3915 RTF .3531

SGB 64?.8 R23 .262? Rl3 -.409?

5Gl 528.8 $G2 374.1 THA 164.89

1883



JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL 2. 1965-66,

L_ONCM CITE 0£C ]B 1965 FLIGHT TIME 86,00 aRRIVAL CAT[ NAR _ 1966

HELIOCENTRIC CONIC

eL 147.Z0 CAC -.00

RP 107.96 LAP Z.7T

RC 74,954 GL 15.25

PLANETOCENTRIC CONIC

C5 5_,IgB VHL 5.75Z

LNCH &ZMTH LNCH TIME L-I TIME INJ LAT

90.00 ] 41 10 2JI8.08 -JT.J2

90.00 I] 52 53 5Z04.93 76.18

100.00 2 59 8 IB66.59 -1B,IZ

]OO.OO J3 J7 37 4951.25 27,46

110.00 5 5¢ 38 |677,I5 -21.5J

llO.OO I4 _3 36 4£93,45 30.90

OIFrERENTIAL CCRRECTION5

TOE -.054I TEA -.5734 TC3 o.0445 BAU ,0776

ROE -.366Z RRA .1_|4 RE5 .0435 fAU .14831

g0E 1.034J FRA-Z.3020 gC3-3.8676 BSP 774

BOE ,3678 BRA ._861 BE3 .0622 FSP -1569

0[STANCE 250,165

LOL 85.86 VL EB.664 ¢4L -I0.61 4ZL 86.92 HC4 |13.68 SM4 I35.20 ECC .20366 ZNC 5.0789 Vl 50.t6e

LOP 20|,56 vP 36.431 G4P -I.73 47P 91.34 TAL Z_4.04 TkP 349,72 RE4 107.67 4PO 162.74 V2 35.10|

GP 6.61 7Ak 153.0J 74P 67.43 ET$ 55_.43 ZAE I?4.66 [TE 356,86 ZAC 48.56 ETC ]65.0_ CLP -$7.ZB

0L4

IN] LONG IN] RT 4SC IN] 47MTM IN] TIME

35.46 J56.08 JI2.gI 2 J6 28

233,51 160.43 7B.B! 13 19 3B

J6.42 155.53 II4.05 5 50 ]4

233,J7 J_O,J3 77,7J ]4 59 4B

• 42 153.90 117.23 4 27 35

194.15 159,16 74.60 15 51 49

MIO-EOURS£ EXECUTION ACCUR4CY

SOT 577,B SGR 387.2 SO3 442.6

RRT -.Z68B RRF -.4430 RTF .5157

$GB 695.6 RZ3 .ZJ94 RI3 -.56J7

SOl 593.1 SO2 363.3 TH4 163.41

-?.0B RAL 2BT.B9 RAO 6568.3 VEL 12,433 PTH 2.25 VHP 5.614 0Pk -12.94 RAP 31_.77 £CC 1.54fi3

PO C$T TIN IN] 2 LAT IN] 2 LONG

15]_.J -J3._7 26.79

4604.5 24.58 225.57

1266.e -]4.91 9.ZB

435J,2 25.49 204.93

]077.2 -I7.69 555.37

4095.5 28.48 JB5.79

ORBIT 3ETERNINATION 4CCUR4CY

ST 175.7 SR 366.0 5s 5B9.2

CRT .094I CR$ .g76_ CST -,3864

LS4 516.5 M54 2J6.7 554 22.0

ELI 566.5 EL2 174.7 4LF BE.55

LAUNCH 04TE 0EC ]B ]965 FLIGHT TIME BB,O0 ARRIVAL 04T[ M4R 15 |966

HELIOCENTRIC CONIC

RL |47.20 LAL -,00

RP _08,00 LAP Z,66
RC 77.J9J 0L IS.J6

PL4NETOCENTRIC C{_NIC

C3 32.63J VHL 3.712

LNCH AZMTH LNCH TIME

90.00 I 4| 58

90.00 IJ _Z _3

IO0.O0 2 59 _4

IO0.O0 13 J7 39

l]O.O0 4 0 2J

IIO.O0 14 33 4|

DIFFERENTI4L CORRECT|(_I$

TDE -.OD_7 TRA -.65_6 TCJ -,J_7_ BAU .0657

ROE -.3577 RR4 .J299 RC3 .06_4 FAU .J5656

FOE 1,0846 FR4-2.4|56 FC3-4.1538 BSP JlE_

BOE ._7B BRA .648_ _E3 ,IEP? F_P -J464

OI$TAM(£ 2_6.625

LOt. 85.66 VL 28.663 G_L -10.51 4ZL 86,96 HE4 fiB.g0 SM4

LOP 204.80 VP 38.4Z0 G4P -I.2| AZP 9|.47 TAL 233.93 TAP

0P 7.02 Z_L J57.96 Z_P 7_.8J ET$ 335.90 7_£ J78,43 ETE

135.20 £CC .20224 INC 3.0391 Vl 50.266

3_2.83 RC4 107.86 APO 162.54 VZ 35,089

IB,O3 Z_C 46,36 ETC J65.09 ELP -72.67

Dk4 -7.15 RkL 287,g9 R40 6568.3 VEL 12.AID PTH 2._4 VHP 5.505 0P4 -|3.08 RAP 3J5.52 ECC ]._370

L-_ TIME INJ LAT INJ LONG INJ RT 45C INJ 4ZNTH INJ TIME PO (ST TIM INJ _ L4T INJ E LONG

21IZ.lO -16.96 35.10 1_5,88 113,02 2 17 10 ISi2.I -_3.69 27.94

_20_._3 26.I3 233.38 160,23 7g.72 15 19 35 4601.8 24.33 _5.)8

|B60.$9 -[8.J3 I_.06 J55.34 1J4.|7 3 30 35 1260.7 -]4.T4 8.94

4928.47 27.4_ 21_.98 1_9._3 77.6| 14 39 47 45_8.5 25.44 204.74

167|,44 -2J.35 .07 133,71 II7,37 4 _8 J_ I07J.4 "I7.49 353.04

4690.48 30.85 193,93 158.95 74.49 15 5J 52 4090,5 28.41 1BS.SB

MI0-C(_)R$[ EXECUTION 4CEUR4CY C_IT DETERMINATION 4CCURACV

SOT 66J.4 SGR 3Bg,7 SG3 470.6 ST J93.0 5R 36J,0 SS 599.5

RRT -.3596 RRF -.4956 RTF .6393 CRT -.0644 CRS .8S09 CST -.3201

SOB 767.I RE3 .1853 RJ3 -.6749 LSA 526.7 M54 222.0 S54 71.8

SOl 66J,7 _02 35J,9 THA I63,56 EL] 56J,3 EL2 J92,4 4LF 9_,76

L*UNCH 0ATE _EC IB 1965 FLIGHT TIME 90.00 ARRIVAL 0ATE M4R 18 1966

HELIOCENTRIC CONIC

RL 147.20 LAL -.00

RP 108.04 LAP 2._4

R( 7_,446 GL 15.0_

PL4NETOCENTRIC CONIC

C_ 52,O53 VHL 5.662

LNCN ATMTH LNCH TIME

90.00 1 43 6

gO.O0 1_ 5_ g

_DO,O0 3 1 D

100.00 13 I7 56

110.00 4 1 23

JJO.O0 J4 34 3

C[rFERENT_kL CORRECTIONS

TOE .O|_O TR4 -.7024 TC5 -.2391 BAU .1084

ROE -,348] RR4 .13B4 RC5 .0_24 FAU .]634J

FOE 1.1146 FR4-2,5005 FC3-4,4155 BSP I589

BOE ,3485 BR4 .7J39 603 .25_g FSP -I554

OISTANC£ 263.050

LOL 83.66 VL 28,656 GAL -10.4I 47L 87.00 NC4 I22.I1SN4 135.15 ECC .20092 INC 2.g967 Vl 30.Z66

LOP Z08.0| VP 38.403 GAP -,70 47P 91.59 TAL 253.70 TAP 355.81 RE4 107.99 APO 16Z.30 VZ 53.016

GP ?.42 74L I5_.87 74P 78,|_ ET$ 356.4] 74E I77,43 ETE J31.03 7AC 44,15 ETC 165,I7 CLP -78,0g

DL4 -7.19 RAL 288.17 Rk0 6568.3 VEL ]?,387 PTH 2.24 VHP 5.424 0P4 -13.20 RAP 3|],24 ECC 1.5275

L-[ TIME INJ L4T INJ LONG ZNJ RT 45( ]NJ 47MTH INJ TIME PO CST TIN INJ 2 LAT _NJ Z LONG

2105.82 -16.79 34.7) 155.76 115,14 2 I8 1Z 1305.8 -15.51 27,57

5199.12 76,]J 233.19 160.09 78.64 13 19 48 4599,1 24.28 225.00

1854.5J -I7.98 )5.68 J55.2J 134.29 3 3] 54 I254.5 -|4.55 8.57

4925.66 27.38 212.78 159.79 77.52 J4 40 _ 4325.7 _5.39 20455

1665.46 -_|.]4 359.7| 153.58 117.51 4 29 8 |065,5 -17.29 352.70

4687,47 30.79 193,72 I58.8] 74,37 I5 52 IO 4087,5 26.54 165.38

MI0-COURS£ EXECUTION ACCUR4C_ ORBIT 0ETERNINATION ACCURACY

SGT 766.2 SGR 390.B 5G3 494.5 S7 2]5.9 SR 334.8 SS 405.7

RRT _4437 RRF -.547_ RTF .7301 CRT -,2051 CRS .8842 CST -.6293

5G8 860.I R25 .1596 RI3 -.7547 LSA 534. 2 MSk 226.4 SSA Zl.5

5G| 790.2 SG2 539.6 TH_ 164._7 ELl 358.9 EL2 208.9 4Lr 10o.72

L_UNCH 04TE OEC JB 1965 FLIGHT TIME 92.00 ARRIVAL 047[ MAR 20 J966

HELIOCENTRIC CONIC 0ISTANCE 269.439

RL 147,_0 L&L -.DO LOL 63.86 VL 28.643 GAL -10.3I kZL 87,05 HE4 |25.33 5M4 135,04 ECC .19969 ]NO 2.9514 Vl 30.166

RP J06.08 LAP _.4J LOP _IJ.2_ YP 38.381 GAP ",22 A?P 91.7J TAL _33,36 TAP 359.69 R(_ J08.08 4PO |6Z.OJ V2 35,063

RC 6],71g GL |4.99 GP 7,83 ZAL I52,7! Z4P 83.5| ET$ 356.98 ZAE 173,72 ETE 161.75 740 41.97 ETE 165.28 CLP -83.45

PL4NETOCENTRIC CONIC

C3 3J.46J VHL 5.609 _LA -7,25 RAL _86.4J R40 656_,3 V[L J_,_63 PTH _.23 VHP 3.369 _PA -I3._7 RAP _09.0J ECC |.5178

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG IN] RT kSC IN] 47MTH IN] TIME PO CST TIM INJ 2 LAT IN] 2 LONG

90.00 I 44 34 _Og9.I5 -I6.6! 34.30 _35.69 113.77 ZIg 33 J499.Z -13.32 Z7.]T

90.00 lI 53 39 5196'40 26.07 _33.00 160.0| 78,55 13 20 15 4596.4 Z4.73 224.82

I00.00 3 2 _6 1847.94 -I7.79 l_.2B I55.I4 ]I4.42 3 33 I4 1247.9 -14.35 8.J9

lO0.OO I3 I8 Z8 492_.84 27,34 2I_.58 J_g. TI 77,42 J4 40 3I 45_2.8 25.33 204.35

]10.00 4 2 44 1659.12 -_o,g4 359.3_ 153.51 1|7.65 4 30 13 1059.] -J7.08 352.33

110.00 14 34 39 4684.44 30.74 193,_0 J58.73 74,25 13 52 43 4084.4 28.27 185,17

OI_rER£NTI4L CORR_(TION$ - MJ0-(O(JRSE EXE(UT]ON 4((URACY ORBIT OETERMIN4T]ON 4CCOR4CY

TDE .0447 TR4 -.7730 TC3 -._501 BAU ,1535 SGT 888,8 SGR 393,3 SG_ 5J2.8 ST 243.4 SR 347.5 55 408.3

R_[ -.3573 RR4 .J464 RC3 ,|033 FAU .|6839 RRT -.5183 RRF -.597J RTF ,7929 CRT -,3|43 CRS .8873 CST -,?J0_

FCE J.]262 FR4-2,3487 FC3-4,6335 BSP 2068 $08 972,0 R23 ,JAJB R|3 -.8099 LSA 54J,B N$A 229.6 SSA 2J,3

_C[ ,340_ _RA ,7668 BE3 3650 FSP -J650 $GI 9J5.4 SG2 526.7 TH4 |65,]4 EL1 56|.5 EL2 _2E.2 4LF ]J0.47
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 2 1965-661

LAUNC_ DATE 0EC |8 1965 FLIGHT T[NE 94.00 ARRIVAL DATE NAR 22 1966

MEL[OCENTRIC CONIC

RL 147.20 LAL -.00

RP 108.1Z LAP Z.27

RE 84.008 GL 14.88

PLANETOCENTRIC CONIC

C3 3D.8_ VHL 5,554

LNCH 47MTN LNCH TIME

90.00 1 46 22

90.00 11 54 22

tOO.DO 3 4 12

lOO.OO 13 19 13

110.00 4 4 25

IJO.O0 14 35 28

DISTANCE 275.795

LOL 85.86 VL 28.625 GAL -10.20 ATL 87,10 HCA 128.54 SNA 134.90 ECC .19855 INC 2.9023 Vl 50.266

LOP 214.44 VP 38.355 G4P .24 ATP 91.81 TAL 232.92 TAP 1.46 RCA 108.12 APO 161.68 v2 35.050

GP 8.24 7AL 152.51 TAP 88.72 ET$ 357.59 7AE 169.99 ETE 164.50 74( 39.91 ETC 165.43 CLP -88,71

DLA -7.32 RAL 288.75 RAO 6568.2 V£L 12.338 PTH 2.22 VHP 3.538 CPA -13.29 RAP 506.89 ECC 1.5077

L-| TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO {ST TIN INJ 2 LAT INJ 2 LONG

2091.98 -I6.42 33.87 i_,67 113,40 2 21 I4 1492.0 -13.1I 26.75

5_95.74 26.04 232.8J 159.99 78.48 13 20 55 4593.7 24,19 224.65

1840.89 -17.59 14,86 155,12 |14.56 3 54 53 1240.9 -14,13 7.77

4920.07 27,30 212,38 159,69 77.52 14 41 15 4320.1 25.28 204.17

1652,32 -20.73 358,91 153.49 117.81 4 31 58 1052.3 -J6.84 351.94

4681.40 30,68 |9]._8 158,71 74.J_ 15 55 50 4081.4 2_,20 184.96

DIFFERENTIAL CC_RECTION$

TOE .0704 TRA -.8459 TC3 -.4688 BAU

RDE -.3257 RRA ,1535

FOE 1.1Z94 FRA-2.5495

BO£ .3332 BRA -8597

LAUNCH DATE OEC 18 1965

HELIOCENTRIC C(_NIC

RL 147.20 LAL -.00

RP 108.J8 LAP 2.|3

RC 86,309 GL 14.7_

PLANETOCENTR]C CONI_

C3 30.223 VHL 5.498

LNCN AZNTH LNCH TIME

90.00 I 48 32

90.00 J| 55 14

100.00 3 6 19

IO0.O0 13 20 8

II0.00 4 8 27

I10.00 14 36 29

MI0-COURSE EXECUTION ACCURACY ORBIT 3[TE_MIN4TION ACCURACY

• _001 5GT 1024.9 SGR 396.8 SO3 _23.9 ST 274.2 SR 339.4 SS 409.5

Re3 .1245 FAU ,170_9 RRT -._823 RRF -.6447 RTF .8354 CRT -.3987 CRS .8928 CST -.T631

FC3-4.795_ BSP 2580 SGB 1099.I R_3 .1323 RI3 -.8475 L$A 551.3 MSA 231.7 $SA 20.9

BE3 .4851 FSP -1667 5GI 1053.3 $G2 313.9 THA 166.05 ELI 370.6 EL2 230.3 ALF 120.84

FLIGHT TIME 96.00 ARRIVAL DATE MAR 24 1966

DISTANCE 28_.118

LOL 85.88 VL 28.601 GAL -10.08 AZL 87.15 HCA 131.74 SMA 134.71 ECC .19744 INC Z.8486 Vl 30.266

LOP 217.64 VP 38.325 GAP .68 AZP 91.90 TAL _32,39 TAP 4.13 RCA J08.18 APO 161.51 v2 35.056

GP 8.66 ZAL 152.27 7AP 93.76 £TS 358,26 ZAE 166.37 ETE 165.74 ?AC 38,00 ETC |6_%64 CLP -93.80

DLA -7.40 RAL 289.11RAD 6568.2 VEL J2.312 PTH 2.22 VHP 3.329 OPA -13.23 RAP 304.93 ECC 1.4974

L-I TIME INJ LAT INJ LONG _NJ RT A$E INJ ATMTH INJ TIHE PO CST TIN INJ 2 LAT INJ 2 LONG

2084./4 -18.20 33,39 155.71 113.54 2 23 16 1484.| -12,88 26.29

519|.25 26.00 232.64 160.03 78.38 J3 21 45 4591.2 24.14 _24.47

1833,19 -17.38 14.39 155.16 JJ4.TI 3 36 53 1133.2 -13,90 7.32

4917.43 27._6 _12,20 159,7_ 77,23 14 42 5 4317,4 25.23 203.99

1644.92 -20.49 358.47 153.53 117,98 4 33 51 1044.9 -16._9 551.52

4678.47 30,63 193.07 158,74 74.02 15 54 28 4078.5 28.13 I84.76

ORBIT OETERMZNATION ACCURACY

ST 306,7 8R 330.1 SS 407.4

CRT -.4630 ORS .8981 CST -.8001

.1278 RI3 -.8752 LSA 560.8 MSA 232.6 SSA 20.6

300.6 TH_ 166.83 ELI 388.0 EL2 232.5 ALF 130.49

DIFFERENTIAL CORRECTIONS

TOE .0947 TRA -.9190 TC3 -.5933 BAU .2469

ROE -.3130 RRA .|596 RC3 .|46J FAU ,J7jAI

FDE 1,1|53 FRA-Z.3|39 FC3-4.9|01 8SP 3105

BOE .3_70 BRA .9328 BE3 .6JI0 F3P -J886

MfD-COURSE EXECUTION ACCURAC_

3GT 1J69.7 3GR 400.4 SG3 528.9

RRT -.6384 RRF -.6893 RTF .8642

3GB I236.3 R_3

SGJ 1199._ SG_

L*UNCH C_T[ 0EC IB 1965 FLIGHT TIME 98.00 ARRIV4L 04TE NAR 26 1966

HELIOCENTRIC CONIC

RL 1_7.20 L_L -.00

Rp 108.20 LAP 1.97

RC 88.623 GL 14,59

PLANETOCENTRIC CONIC

C3 19._T5 VHL 5.438

LNCH AZMTH LNCH TIME

90.00 l 51 6

90.00 II 56 13

lOO.O0 3 8 5J

I00.00 13 21 10

110.OO 4 8 5J

110.O0 14 37 39

DISTANCE 288.409

LOL 85,86 VL 28.573 GJL -9.96 AZL 87.2J HE4 134.95 SNA 134.50 ECC .19640 INC 2.7894 Vl 30.266

LOP 220.85 VP 38.292 GAP 1.10 AZP 91.97 TJL 231.76 TAP 6,7J RCA 108.08 APO 160.91 v2 55,023

GP 9.10 ?AL 151.98 ZAP 98.58 ET3 359.00 ZAE 162.89 ET[ 166,38 ?AC 36.28 ETC 165.94 CLP -98.69

DLA -7.51RAL 289.56 RAD 6568.Z VEL 12.286 PTH 2.21 VHP 3.359 DPA -13.13 RAP 303.17 ECC 1.4867

L-I TIME ZNJ LAT INJ LONG INJ RT A$C INJ ATNTH _NJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2075.45 -15,97 32.86 15_.79 113.70 2 25 42 1475.5 -12.65 25.77

5189,06 2_.97 232.49 I60.11 78.3J 13 22 42 4589.1 24.10 224.32

1824.67 o17.13 13.87 155.24 114.88 3 39 15 1_24,7 -13.64 6.82

4919.08 27.22 212.03 159.81 77.15 14 43 5 4315.1 _5.18 203.83

1636,77 -20._5 357.98 153.61 118.16 4 36 8 1056.8 -16.31 351.05

4675.74 30.58 197.87 158.82 73.91 15 55 35 4075,7 28,07 184.57

ORBIT DETERNINAT|ON ACCURACY

3T 339,8 SR 319.4 33 400.9

CRT -.5108 CRS .9019 c3r -.8269

LSA 569.1MSA 23_.3 $$A 20.3

ELI 405.7 EL2 _30.0 ALF 138.46

CIFFERENTIAL CORRECTIONS

TOE .1166 TRA -.9910 TO3 -,72_6 BAU .2954

R0E -.2990 RRA .1630 RC] .1687 FAU .17033

rOE 1.O796 FRA-2.450_ FC3-4.9862 _SP 3641

8DE .3209 6R4 1.0047 8C3 .7421 FSP -1697

MID-COURSE EXECUTION ACCURACY

SGT 1319.8 SGR 404.5 3G3 529.0

RRT -.6885 RRF -.7308 RTF .8842

$GB 1380.4 R_3 .1_66 RI3 -.8911

3G1 1550.3 SG2 286.7 THA 167.51

LAUNCH OAT[ DEC J8 1965 FLIGHT TIME 100.00 ARRIVAL DATE MAR 28 1966

HELIC_ENTRIC CONIC

RL 147.20 LAL -,O0

RP 108,24 LAP 1.82

RC 90.946 GL 14.39

PLANETOCENTR;C CONIC

C3 28.904 VHL 5.376

LNCH AZMTH LNCH TIME

90.00 1 54 8

90.00 11 57 16

100.00 3 JJ 48

ADO.DO 13 ?2 17

110.OO 4 II 40

110.00 IA 38 55

DISTANCE 294.669

LOL 85.86 VL 28.542 GAL -9.83 AZL 87.28 HCA 138.15 3HA 134.25 ECC .19540 INC 2.723? VI 30.266

LOP 2?4.05 VP 38.257 GAP 1.50 AZP 9_.03 TAL _31.06 TAP 9.21 RCA 108.02 APO J60.48 V2 55.0JO

GP 9.57 ?AL 151.65 ?AP 103.15 ETS 359.81 ?AE 159.61 £TE 166.69 ?AC 34.79 ETC 166.35 CLP-103.34

DLA -7.63 RAL 290.07 RAO 6568._ VEL 12.259 PTH 2,_1 VHP 3.367 DPA -12.91 RAP 301.64

L-[ T|ME INJ LAT _NJ L(_IG INJ RT ASC _NJ A?NTH INJ TIME PO C3T TIM INJ 2 LAT

_065,66 -I5.70 _.27 55.91 113,87 _ _8 33 1465.7 -12.54

5187.37 _5.95 _32.37 80.25 78,_5 13 _3 44 4587.4 ?4,07

18J5,0_ "J6.86 I3.29 55.3_ 115.06 3 4_ 3 1_15,1 -13.34

49J3.18 17.20 Z11.90 59.95 77.09 14 44 10 4313.2 25.15

1617.63 -19.94 357.44 53,73 118,36 4 38 48 10_7.6 -15.99

4673.38 30.53 192.70 58.96 73.81 15 56 48 4073.4 28,0J

_IrFERENT/AL CORRECTION3

TOE .1356 TRA-I.O604 TC3 -.8559 BAU .3389

g0E -.784_ RRA ,J69I RC3 .I916 _AU .J6731

r0E J.O377 rRA-?.332Q rC3-5.O113 8SP 4176

BDE .314g BRA 1.0738 _C3 ,8771 RSP -1678

MID-COURSE £X£CUTION ACCURAC_

SGT J472.4 SGR 409.0 3G3 523.J

RRT -.7319 RRg -.?694 RTF ,8978

SG_ |5_8.1 R_3 ,1305 RJ3 -.9034

SG1 1503.5 3G2 27?.9 THA J68,J1

ECC J.4757

INJ 2 LONG

25,20

?24.20

6.27

203.70

350.54

J84.&J

ORBIT OETERMINATIC_ ACCURACY

ST 372.4 SR 507.8 58 393.0

CRT -,546J CR3 ,9074 CST -.8426

LSA 577,9 M3_ 25J.3 35A 19.9

ELI 427.8 _L_ ?24.4 4LF J44,66
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES t VOL 2 1965-66,

L4UNCH CAt£ CEC I8 /965 FLIGHT TjME ]O_.O0 ARRIVAL C_TE MAR 3P 1961

HELIOCENTRIC CONIC

RL 147,20 LAL -.0D

RP 108.29 LAP 1.65

RC 93,279 GL I4,15

PLANETOCENTRIC CONIC

C3 28,?10 VHL 5.31I

LNCH A?NTH LNCH TIME

90.00 ! 57 4I

90,00 11 5B 18

100.00 3 15 16

100,00 13 23 24

110.00 4 IA 57

llO.O0 14 40 ]3

0IFFERENTIAL CC_RECT[ON5

TOE .150_ TRA-I,1262 T¢3 -.9926 BAU .3831

ROE -.2683 RR& .1724 RE3 .216I FAU ,16323

FOE .9793 FRA-2.2382 FC3-5.0093 BSP 47J0

BDE .3078 BRA 1.1393 BC3 1.0159 FSP -I656

01STANCE 300.90I

LOL 85t86 VL ?8.506 GAL -9.69 A?L 87,35 MCA 111.35 9M4 J33.98 ECC .I9446 INC ?.6482 V] 30,266

LOP 227,75 VP 38.ZJ8 GAP 1.89 4?P 92.07 TAL 230.Z8 TAP I|.64 RCA 107.97 4PO I60.03 V? 34.996

GP lO.O9 7AL I5].29 ZAP JO?.45 ETS .TO ZAE I56.57 ETE I66.77 7AC 3).54 ETC 166,93 CLP-JDT,73

CLA -7.?9 RAL 290.64 RAO 6568.1 V[L J2._30 PTH 2.20 VHP 3.409 CPA -]2.59 RAP 300,36 ECC 1.4643

L-I TIME IN] LAT IN] LONG IN] RT ASC IN] AZMTH IN] TIME PO EST TIM IN] ? LAT IN] ? LONG

2054,iJ -]5.39 31.59 156,01 114.07 2 31 55 I454.4 -12.0; 74.54

5J86,48 25,94 232,3I 160.44 78.22 ]3 24 45 4586.5 24.05 724,14

]804.I! -J6.54 12.63 J55.52 115,26 3 45 20 I204.1 -]3.00 5,63

4912.02 27,I8 211.82 |60.]4 11,05 J4 45 |6 4312.0 75.]Z 203.62

1617.26 -I9.60 556.82 155.89 118.58 4 4I 54 1017,3 -15.63 349.95

4671.63 30.50 192.58 159,15 73.75 15 58 5 407],6 ?7.97 I84.29

MID-COURSE EXECUTION ACCURACY ORBIT 9E TERMINATION kCCUR4CY

SGT 1625.4 SGR 414.4 SG3 513.8 ST 403.5 5R 294.9 sS 381.3

RRT -.??lI RRF -.8054 RTF .9074 CRT -.5718 CRS .9115 CST -.8536

5GB 1877.4 R23 .J374 RJ3 -,�l_J L5_ 585.1MSA 228.9 S$_ I9.5

SGI 1657.3 SG2 2_B.B THA J66.60 ELl 450.3 EL2 2]6.B ALF 149.56

LAUNCH 0ATE OEC I8 1965 FLIGHT TIME I04.00 ARRIVAL DATE APR I I966

HELIOCENTRIC CONIC

RL J47.2D LAL -.00

RP ]08.33 LAP 1.49

RC 95.821 GL 13.85

PLANETOCENTRIC CONIC

C3 27.491 VHL 5.243

LNCH ATMTH LNCH TIME

90.00 ? I 53

90.00 11 59 13

IO0.O0 3 19 22

100.00 13 24 25

IIO.00 4 18 47

110.O0 I4 41 29

DIFFERENTIAL CORRECTIONS

TOE .16]9 TRA-I.I869 TC3-1,1325 BAU .4256

ROE -.2518 RRA .1745 R¢3 .2419 FAU .15784

FOE ,9J71 _RA-2.1014 FC3-4.9706 8SP 5229

BOE .2993 BRA 1.1997 8C3 J.]5_0 FSP -J6]1

01STANCE 307,104

LOL 85.86 VL 28.468 GAL -9.55 A?L 87.44 HCA |44.55 SMA

LOP ?30.44 vP 38.I77 GAP 2.26 A?P 92.09 TAL _29.43 TAP

GP 10.68 ZAL 150.89 ?AP I11,46 ET5 l.TI 7AE J53.65 ETE

133.68 ECC .19356 INC 2.5620 Vl 30.266

13.99 RCA 107.8] APO 159,55 v2 34.983

J66.64 7AC 32.53 ETC 167,?I CLP-|I|.B6

OLA -8.00 RAL 291.28 RA0 6588,1 VEL 12.201PTH 2.19 VHP 3.465 CPA -12.13 RAP 299.34 ECC 1.4574

L-I TIME IN] LAT IN] LONG IN] RT ASC IN] A?MTH IN] TIME PO CST TIM IN] 2 LAT IN] 2 LONG

2041.24 -15.02 30.80 I56.28 114.29 2 35 54 1441.2 -11.62 23,77

5188.79 25.94 232,33 160.70 78.23 13 25 40 4586.8 2_.06 224./6

1791.29 -16.]7 lI.8? 155,73 |J5.49 3 49 ]5 1191.3 -12.60 4.89

4911.98 27.18 211.8J I60.39 77.05 J4 A6 17 4312.0 25,12 203.6?

1605.21 -19.2! 356.11 I54.09 118.84 4 45 32 1005.2 -I5.21 349,27

4670.82 30,48 ]92.52 J59.41 73.72 |5 59 20 4070.8 27,95 J84.74

MJO-COUR$E EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

5GT 1776.8 5GR 420.9 SG3 500.4 ST 432.4 5R 28|.2 SS 368.2

RRT -.8053 RRF -.8587 RTF .9138 CRT -.5891 CRS .9168 CST -.8578

SGg I8_6.0 R23 .I494 RI3 -.9]g0 LSA 591.? MSA 226.2 SSA 19.O

5GI 1809.5 SG2 245,1 THA 169.00 ELI 471.9 EL2 208.2 ALF 153.49

LAUNCH DATE 0EC 18 1965 FLIGHT TIME 106,DO ARRIVAL 04TE APR _ 1966

HELIOCENTRIC CONIC

RL 147.20 LAL -.gO

RP 108,37 LAP 1.51

RC 97.969 GL I3,47

PLJNETOCENTRIC COMIC

C3 26.747 VHL 5.I72

LNCH A?MTH LNCH TIME

90.00 2 6 53

90.00 II 59 52

100.00 3 24 13

IO0.O0 13 25 I3

IIO.00 4 23 19

lIO.OO 14 42 36

CIFFERENTIAL C_REETIONS

r0E .1669 TRA-I.2425 TC3-1_771 8AU ,4668

ROE -.2341 RRA .|76] RE3 .2708 FAU .I5201

FOE .840l FRA-I.9590 FC3-4.9203 85P 5755

80E ,2875 8RA 1.2550 8C3 1.3055 FSP -157J

DISTANCE 3]3.280

LOL 85.86 VL 28.426 GAL -9.40 4?L 87.54 MCA 147.75 SMA 133.36 CCC .19270 INC 2.4613 Vl 30.268

LOP 235.64 VP 58,135 GAP 2,61 4?P 92.08 TAL 228.52 TAP I6.27 RCA I07.67 APO 159,06 v2 34.970

GP IJ.3B 74L 150.47 TAP 115.I9 ETS 2.86 ?AE 150.99 ETE 166.32 ?AC 31.77 ETC ]68.73 CcP-lIS.?3

OLA -8.28 RAL 291.99 RA0 6568.1 VEL 12.J7! PTM 2,18 VHP 3,532 DPA -11.56 RAP 298,57 ECC 1.440?

L-I TIME INJ LAT INJ LONG INJ RT A$C [NJ AZMTH INJ TIME PO CST TIM INJ ? L4T !NJ Z LONG

2025.47 -14.58 29.85 |56.52 114,55 2 40 59 1425.5 -If.t4 22,85

5188.92 25.97 232.48 161,02 78.30 ]3 26 2J 4588,9 24.10 224.31

J775,99 -I5.72 I0,95 155,97 115,76 5 53 49 1176.0 -I2.12 4.00

4913.63 27.20 2]1.93 160.72 77.10 I4 47 7 431_.6 25.15 203.73

1590.94 -I8.75 355,27 154.35 J19.I3 4 49 50 990,9 -I4.TI 348.47

4671.45 30.49 192,56 |59.74 73,?_ ]6 0 28 4011.4 27.97 I84.2B

MI0-COUR5E EXECUTION ACCURACY ORBIT CETERNINA TION ACCURACY

5¢T |927.2 5GR 429.6 SG3 485.5 ST 458.2 SR 266.1 SS 350.9

RRT -,8_60 _Rr -.8696 RTF .9184 CRT -.5984 CR5 .9201 CST -.8597

SG8 1974.5 R23 ,1649 R13 -.9223 LSA 595.I MSA 222.4 $SA 18,5

5GI I980.9 SG2 231.7 THA 169.29 ELl 49I.J EL2 J98,9 _tr J56.#I

LAUNCH DATE DEC IB 1965 FLIGHT TIME 108.00 ARRIVAL LATE APR 5 1966

HELIOCENTRIC CC)NIC

RL 147.20 LAL -,OO

RP 108.41 LAP 1,I4

RE IOO.373 GL 12.98

PLANE TOCENTRIC CONIC

C3 25,975 VHL 5.097

LNCH ATMTH LNCH TIME L-I TIME IN] LAT

90.00 2 i? 58 2oo6.12 -!4.03
90.00 lz o 2 91_3:75 26.04
loG.Go 3 30 6 1757.28 -15.16
IO0.00 13 25 35 4917.82 21.27

110.O0 4 28 45 J573.63 -18.16

110.00 14 45 25 4674.24 30,55

OIFFERENTIAL CORRECTIONS

TCE .1654 TRA-J.29]5 TC3-1.4262 BAU .5063

RCE -,2155 RR4 .J769 RE3 ,3033 FAU ,I&561

FEE .7554 FR4-1.8083 FC3-4.8532 _SP 6271

BDE .ZTI? 6RA 1.3036 6C3 1,4581 FSP -1573

DISTANCE 319.431

LOL #5.86 VL 28.383 GAL -9.24 A?L 87,66 H(A J5D,94 5MA

LOP ?36.82 VP 38.090 GAP 2.95 AZP 92.05 TAL 227.54 TAP

GP 12,23 ?AL 150.02 ZAP I18.62 ETS 4,19 ?AE 148.5J ETE

J33.D3 E(C .J9J8_ INC 2,3410 VJ 3D.766

18,48 RCA 107,51 4P_ 158,56 v2 34.957

165.78 7AC 31.24 ETC 170.01 CLP-I|9,35

0LA

IN] LONG IN] RT A$C IN] A?MTH IN] TIME

28.70 156.8! 114.85 2 46 24

232.81 161.42 ?8.46 13 26 36

9.84 136.26 116.08 3 59 23

212.23 161.12 77.25 14 47 33

354.26 1_4.6! J19.47 4 54 59

192.76 160.16 ?3.86 ]6 ] 19

MI0-COURSE EXECUTION ACCURACY

5GT 2D74,8 5GR 441,3 SG3 468,7

RRT ",8627 RRF -.8977 RTF .9214

SGB 2121,3 R23 .]855 Rl3 -,9251

SGI 2109,_ 5G_ 219.5 TH_ 169.49

-8.66 RAL 292.78 RA0 6568.1 VEL 12.139 PTH 2.18 VHP 3.6]0 CPA -10.78 RAP 298,03 EL( 1.4775

PO CST TIN IN] ? LAT IN] 2 LONE

1406.1 -10.56 21,7]

4593,8 24.!9 ?24.64

1157.3 -JI.53 2.93

43J7.8 ?5.24 704.O1

973,6 -14.10 347,50

4074,2 28.03 184.47

_RSIT CETERMINATION ACCURACY

ST 480.2 5R 249.9 SS 33D.7

CRT -.6005 CRS .9226 CST -.8569

LSA 595.6 MSA ?17.6 SSA I_.0

ELI 507,2 _L2 189.2 4LF 159.71

1886



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 2, 1965-66

LAUNCH C4T£ CEC |8 1965 FLIGHT TIN[ ]J0.0D ARRIVAL DATE APR 7 1966

HELIOCENTRIC CONIC

RL I47.20 L4L -.DO

RP 108.44 LAP .96

RC 102.6S2 GL 1Z,33

PLANETOCENTR]C CONIC

C3 25.|72 VHL §.017

LNCH ATNTH LNCH TIME L-| TIN[ IN| LAT

90,O0 2 20 30 1981.69 -13.37

90.00 IJ 59 ?4 5?02.67 26.J6

lO0.O0 3 37 2Z 1733.74 -14.4fl

JOO.O0 13 2_ 14 4925.8_ 27.38

110.00 4 35 ?4 1532.07 -17.43

110.00 14 43 41 4680.33 30.66

DIFFERENTIAL CORRECTIONS

TOE .Ifl68 TRA-1.3316 TC3-1.5797 BAU .fl438

RDE -.1965 RRA .I763 RC3 .3402 FAU ,13848

FOE .6686 FRA-l,6446 FCA-4.T676 BSP 6752

9DE .7513 BRA 1,3433 BC3 1.6139 FSP -1456

DISTANCE ]25,557

LOL 85.86 VL 26,3]7 GAL -9,07 AZL 87,81HCA 154,13 SHA

LOP 240.01 VP 38,045 GAP 3.77 ATP 91.97 TAL 226.51 TAP

GP 13.28 7AL 149.57 ZAP J21,74 ETS 5.78 ?AE 146,I8 ETE

132.69 ECC .19111 IN( 2.1940 Vl 30.266

?0.64 RCA 107.33 APO 158.04 V2 34.945

164.98 7AC 30.95 ETC 171.60 CLP-122.72

0LA -9.17 RAL 293.64 RAD 6568.0 VEL 12.106 PTH 2.17 VHP 3,699 CPA -9.76 RAP 297.69 ECC 1.4/43

IN| LONG IN| RT ASC IN| AZMTH IN| TIME

27.25 I57.|5 115.22 2 53 52

233.4A 161.92 78,75 13 26 7

8.45 156.59 116.46 4 6 16

212.79 J61.63 77.52 14 47 20

353.0J 154.93 119,98 5 J 16

193.20 |60.69 74,09 16 I 42

MID-COURSE EXECUTION ACCURACY

SGT 2217.5 SGR 456,6 sG3 449.3

RRT -.8844 RRF -.9227 RTF .9229

SGB 2264.0 R23 .2J23 RJ3 -.9267

SGJ 2254.3 SG2 209.6 7HA 169.59

PO CST TIN IN| 2 LAT IN| 2 LONG

138J.7 -9.$2 20.32

4602.7 24.54 225.24

1133.7 -10.78 1.58

43?5.8 25.39 204.56

952.0 -13.32 346.50

4080.3 28,J8 184.$9

ORB|T 0ETERN|NATION ACCURACY

ST 497.9 SR 232.6 $5 308.1

CRT -,5948 CRS ,9256 CST -.8496

LSA 592.9 MSA 212.6 SSA" 17.4

ELI 519.5 EL? J79.3 ALF 162.28

LAUNCH DATE DEC 18 1965 FLIGHT TIME 112,00 ARRIVAL DATE APR 9 1966

HEL/C_CENTRIC CONrC

RL 147.20 LAL -.00

RP 108.48 L4P .77

RC 105.O49 GL 1J.46

PLAN[ TOC[NTRIC CON/C

C$ ?4.934 VHL 4.933

LNCH AZNTH LNCH TIN?

90.00 Z 30 9

90.00 11 57 26

JOO.00 3 46 37

JOO.O0 I3 23 40

JlO-gO 4 43 45

|JO.O0 I4 43 I

DISTANCE 331.660

LOL 85.86 VL 28.299 GAL -8.90 AtL 87.99 HCA 157.32 SMA

LOP 243.20 VP 37.998 GAP 3.58 A?P 9J.85 TAL 225.42 TAP

GP |4.64 ?AL I49,12 ZAP |24.54 ETS 7.73 ZAE J43.99 ETE

J32.35 ECC .|9039 INC 2.0090 V| 30.266

22.74 RCA |07.|3 APO 157.52 v2 34.932

|63.86 ZAC 30.88 ETC J74.04 CLP-125.97

DLA -9.90 RAL 294.60 RA0 6568.0 VEL J2.07J PTH 2.|6 VHP 3.800 OPA -8.4| RAP 297.53 ECC J.4005

L-I TIME IN| LA7 fNJ LONG IN| R7 AS( IN| AZNTH rNJ TIN_ PO CST TIM IN| 2 LAT IN| 2 LONG

1949.74 -12.39 25._7 J57.56 |J5.67 3 2 39 1349.7 -9.83 18.49

52|7.95 26,36 254.5l J62.57 79,26 J3 24 24 46|8.0 24.6J 226.28

1703.08 -J3.5J 6.66 J56.99 JJ6,92 4 |5 0 J|03.1 -9.79 359.84

4939.85 27.59 2J3,78 162.29 78.0J |4 46 0 4359.8 25.66 g05.52

1524.I4 -|6.48 351.4| |55.3J I20.38 5 9 9 924,| -12.32 344.77

4691.55 30,87 194.0| 161.57 74.53 J6 I JE 4091.5 28.44 |85.65

ORBIT DETERMINATION ACCURJCY

ST 510.| SR 213.4 SS 219.0

CRT -.5758 CRS .9255 CST -.83B2

LSA 58A.2 MSA 205.I SSA 16.9

ELI 526.5 EL2 J69.! ALF 164.86

DIFFERENTIAL CC_RECT]ONS

TOE .J358 TRA-J.3637 TC3-J,7428 BAU .5807

ROE -.1755 RRA .JT55 RE3 .3853 FAU .J3133

FOE .563J FRA-J.4833 rC3-4.6726 BSP 7249

BOE .2219 BRA 1.5750 BC3 1.7849 FSP -|398

HID-COURSE EXECUTION ACCURACY

SGT 2359.4 SGR 478,4 SG3 429.7

RRT -.9023 RRF -.9446 RTF .9239

SGB 2407.4 R25 .2429 R13 -.9278

SGJ 2398.8 sG2 202.9 THA |69.56

LAUNCH DATE 0EC I8 1965 FLIGHT TIME 114.00 ARRIVAL DATE APR 11 1966

HELIOCENTRIC CONIC

RL 141.20 LAL -.D0

RP 108.52 LAP .59

RC 107,406 GL 10.24

PLANETOCENTR]C CONIC

C] Z3,456 VHL 4.64]

LNCH ATNTH LNCN T|ME

9O.00 2 A3 2

90.00 11 53 15

JO0.O0 3 58 53

lOD.OO 13 20 3

liD.DO 4 54 4?

||0.00 |4 40 43

_IFFERENTIAL CCIRRECTIONS

TOE .D998 TRA-J.3833 TC3-1.9145 BAU .6J60

RDE -.1528 RRA .1732 RC3 .4405 FAU .12353

F0E ,4455 FRA-I.SIID FC3-4.5592 BSP 772J

8CE ,J825 BRA 1.394l Be3 J.9645 FSP -1325

D|STANCE 337,740

LOL 85.86 VL 28.240 6AL -8.7| AZL 68.23 HCA 160.50 SNA 131.96 Ice .:|897| |NC 1.7676 V| 30.266

LOP 246.38 VP 37.950 GAP 3,88 ATP 91.67 TAL 224.29 TAP 24.79 RCA 106.93 APO 156.99 vz ]4.920

GP 16.43 ZAL 148.66 ZAP 126.96 ETS J0.19 ZAE 141,8| ETE 162.31 ZAC 31.05 ETC 176.97 CLP-12B.B2

OLA -10.95 RAL 295.69 RA0 6568.0 VEL 12.035 PTH 2.|5 VMP 3.9J60PA -6.6| RAP 297°50 £CC 1,5860

L-| TIME IN| LAT IN| LONG IN| RT ASC IN| AZMTH IN| TIME PO CST TIN IN| ? LAT IN| 2 LONG

1906.18 -11.09 22.82 158.06 116.22 3 14 48 1306.2 -7,48 |6.01

5243.53 26.67 236.32 J63.43 80,|! 13 20 37 4643.5 25.03 2?8.04

1661.44 -|2.22 4.25 J57.48 ||7.50 4 26 35 I06|.4 -8.44 357.]0

4963.50 27.9l Z15,47 163.|7 78.84 14 42 47 4363.5 26.09 207.14

I486.65 -|5.J7 349.28 |55.77 12|.00 5 |9 29 886.6 -10.95 342.72

4711.06 31.2| 195.43 J62.29 75.30 |5 59 J5 4|||.l 28.88 187.00

MI0-COURSE EXECUTION ACCURACY ORBIT DETERN|NA TION ACCURACY

SGT 2496.2 SGR 508.2 SG3 407.8 ST 516.8 SR J9J.7 _ ?44.O

RRT -.9|47 RRF -.9627 RTF .9239 CRT -.5385 CRS .9J60 CST -.8227

SGB 2547.4 R23 .2773 RI3 -.928! LSA 570.J NSA J95.0 $SA 16.5

SGJ Z539.4 5G_ 201.9 THA |69.58 ELI 528.! EL2 158,l ALF 167.57

LAUNCH DATE DEC 18 1965 FLIGHT TIME 1|6.00 ARRIVAL DATE APR 13 1966

HELIOCENTRIC CONIC

RL J47.20 LAL -.00

RP J08,56 LAP .40

RC 109.770 GL 8.46

PLAN[TOC[NTRIC CONIC

C3 27.538 VHL 4.747

LNCH ATMTH LNCH TIME

90.00 3 J J9

90.00 |J 44 59

J00.00 4 J6 J2

IO0.O0 13 I2 46

110.OO 5 9 55

llO.OO 14 35 33

OIFFERENTIAL CORRECTIONS

TOE .0395 TRA-l.AB82 T(3-2.0998 BAU .6513

ROE -.J254 RRA .I699 RC3 .5J27 FAU .||527

FOE .2970 FRA-J.J344 FC3-4.4279 BSP 8204

80E .1312 BRA 1.3985 BC3 2.|615 FSP -1253

DISTANCE 343.799

LOL 95.96 VL 28.189 GAL -8.53 AZL 88.56 HCA |63,69 SMA 13J.58 ECC .18908 INC J.A357

LOP 249.56 VP 37.90| GAP 4.|7 AZP 9J.38 TAL 225.1J TAP 26.79 RCA 106.70 APO 156.46

GP 18.90 ZAL 148.26 ZAP J28.9J ETS 15.40 ZAE 139.56 ET£ 160.|6 ZAC 3J.50 ETC |80.98

DLA -J?.53 RAL 296.95 RAO 6567.9 VEL J1.997 PTH 2.14 VHP 4.056 OPA -4.I! RAP 297.52

L-I TIME IN| LAT IN| LONG IN| RT ASC INJ AZNTN |NJ TIME PO CST TIN INJ 2 LAT

1843.30 -9.17 19.20 |58.75 lj6.9| 3 32 2 1243.3 -5.49

5286.96 27.14 239.4! J64,63 8|.59 13 J3 6 4687.0 25.70

J6OJ.65 -|0.3J .83 J58.J5 |J8.21 4 42 54 1001.6 -6.46

5003.84 28.4J 2J8.36 |64.4J 80.28 |4 36 |0 4403.8 26.77

J433.44 -J3,29 346.31 |56.40 12].79 5 33 48 $33.4 -8.99

4744.82 3|.77 J97.90 J63.6J 76.67 |5 54 38 4144,8 29.6J

MID-COURSE EXECUTION ACCURACY

5GT 2631.1 SGR 55|.3 SG5 38A.2

RRT -,9224 RRF -.977| RTF .9257

SGB 2688.2 R23 .3099 RJ3 -.9285

SGJ 2680.| SG2 209.1 THA 169.99

Vl 30.266

V2 34.909

CLP-J31.60

ECC J,3709

IN| 2 LONG

12.45

?3|.04

354.16

209.94

339.85

189,]6

ORBIT OETERMINATION ACCURACY

ST 520.4 SR 164.5 SS 199.7

CRT -.4212 (RS .8852 CST -.8|64

LSA 553.5 NSA J75.2 SSA 16.6

ELI 526.6 EL? 143.4 ALF 170.84

|887



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 2, 1965-665

HELIOCENTRIC CONIC 01STANCE 349.837

RL 147.20 LAL -.00 LOL 85.86 VL 78.137 GAL -8.33 A?L 69.05 HCA 166.87 SMA 13J.20 ECC .J885! tNC .9476 VJ 30,166

RP 1D8,59 LAP ,Z? LOP 257.73 VP 37.852 GAP 4.4_ A?P 90.92 TAL 221.88 TAP 28.75 RCA 106.47 APO 155.83 VZ 34.897

R¢ 117.133 GL 5.70 GP 22.49 ZAL 147,84 HAP Z30.J5 ET$ Z7.76 ?AE J36.98 ETE 157.14 ZA( 32.39 ETC J86.30 CLP-Z54.?5

PLANETOCENTRIC C(_NIC

C3 EI.594 VHL 4,64T DLA -15.06 RAL Z98.48 R}0 6567. 3 V[L 1|o957 PTH

LNCH ATMTH LNCH TZM[ L-I TIME ZNJ LAT [NJ LONG |NJ RT A$C INJ *TNTH INJ fJM[

90,00 3 29 47 1744.77 -6.09 13.60 J59,88 ||7.7| 3 58 52

90.00 1J ?8 i5 5364,77 77,79 245.02 J66,49 84.33 |2 58 IO

IO0.O0 4 42 57 1508.69 -7.Z8 555.60 159,24 I|9,01 5 B 6

lO0.O0 12 58 16 5076,08 29.15 223.6! 166.52 8?,96 J4 62 52

1]0.00 5 52 58 1352.04 -I0.32 34J.87 I57.39 122,77 5 55 30

110.00 J4 24 45 4805.50 52.63 ?02.42 |65.68 79.2! 15 44 51

CIrFERENTJAL C(_RECTION$ MI0-COUR$E EX£CUTION ACCURACY

TeE -.0626 TRA-1.3680 T(3-2.2957 8AU .6856 SGT 2758.4 SGR 6i2.5 SG3 555.1

ROE -,0895 RRA .1629 RE3 .6085 FAU .10547 RRT °.9240 RRF -.9875 RTt .9_27

FEE .tJ_5 FRA -.9552 FC3-4.?784 8SP 8634 SGg 2825.6 R23 .3374 Rl3 -.9785

80E .IO9| 8RA 1.3776 BC3 2.5749 FSP -1155 SGI 28|6.3 9G2 279,3 TMA 168.53

Z,|3 VHP 4.240 0PA -.49 RAP 287.48 ECC |o3_54

PO CST TTM IN| 2 LAT TNJ 2 LONG

|144.8 -?.34 6.93

4764.8 76.71 736.5l

908.? -3,35 349.0?

4476.1 ?7.84 715.04

75?.0 -5.93 555.55

4205,5 50.80 193.68

ORBIT _ETERMJNATION ACCURACY

ST 553.5 SR |27.7 55 147.0

CRT -.37J0 CRS .7700 CST -.86Z5

LSA 551.J _SA 136.O SSA 18._

ELI 335.7 £L? 1|8,1 ALF 174.67

LAUNCH DATE 0EC 18 ]965 FLIGHT TIME |20.00 4RRIVAL DATE APR 17 1966

_ELIOCENTRIE CONIC

RL 147.?O LAL -.00

RP 108.63 LAP .03

RC 114.495 Gk .97

PLANETOCENTRIC CONIC

C3 ?0,714 VHL 4,557

LNCH ATMTH LNCH TIME

90.00 4 ?? |7

90.00 10 _8 50

IO0.OO 5 31 76

IOO.OO J? 76 72

110.00 8 15 75

110.00 14 O 55

DIFFERENTIAL CORRECTIONS

TOE -.7494 TRA-I.3|03 TC3-?.4999 O_U .7225

ROE -,0790 RRA .1492 RE3 .7426 FAU ,09320

roe -.1528 FRA -.7|03 ¢(3-3.8936 OSP 9129

8C[ -75J1 eRA 1.3187 8C3 2.6079 FSP -I037

DISTANCE 355.854

LOt. 85.86 VL 28.083 GAL -8.12 A?L 89.84 HCA 170,05 SMA 130.82 ECC ,18798 INC .1455 V1 50.266

LOP 255.91 VP 37.802 GAP 4.72 A?P 90.16 TAL 220,61 TAP _O.66 RCA 106.22 AP0 155,41 v2 54.886

GP 28.06 ?AL 147.?0 ?AP 130.|0 ETS 23.90 HAE 133.50 ETE 157,87 7AC 34.15 ETC 194.10 CLP-136,Sg

DLA -J9.49 RAL 300,56 RAD 6567,B V£L IJ.92J PTH 2,17 VHP 4,5?5 DPA 5.I0 RAP 297.J3 ?CO 1,34Jl

L-| TIME |NJ LAT IN] LONG IN] RT ASC IN] ATMTH _NJ TIME PO CST TIN IN] 2 LAT IN] ? LONG

I566.49 -.38 3.61 |62.31 118.3J 4 48 23 966.5 3,41 356.98

5523.Z8 _8.32 256,57 169.7i 90.09 12 24 55 4923.3 ?8,03 Z47.92

1343.35 -1.73 346.46 161.56 119.85 5 53 49 743.3 2,26 339.94

5221.66 29,86 234.36 169.68 88.56 13 53 24 4621.7 29,34 225.60

I711.90 -5.08 334.41 159,48 123.85 6 33 35 611.9 -.60 578,19

49?5.88 53.80 211,62 169.41 84.54 15 ?3 1 4325.9 32.67 206.56

HID-COURSE EXECUTION JCCURAC_ ORBIT OETERMINAHI_ ACCURACY

SGT 2887.8 SGR 705.8 SG3 317.5 ST 615.3 SR 77.9 SS |40.5

RRT -.9204 RRF -.994_ RTF ,9274 CRT -.4747 CRS .4634 CST -.9807

5G8 2972.8 R23 .3526 RJ3 -,9298 LSA 631.6 MSA 64.1 SSA 76.8

SGl 2960.6 SG? ?69,2 TH_ 167,21 ELI 616.5 EL2 64.1 ALF 176.75

L_VNC_ _ATE _EC 18 1965 FLIGHT T[NE 1_,00 ARRIVAL OAT? APR 19 ]966

HEL|OCENTR|C CONIC

RL 147,20 LAL -.OO

Rp 108.66 L4P -,16

aC 116.852 Gk -8.56

PLANETOCENTRIC CONIC

C3 ?0,546 VHL 4,533

LNCH A?NTH LNCH TIME

89.0? 7 43 ?0

90.98 7 59 _8

_00,00 7 _? 5

IO0,O0 JO 53 56

1!0,00 7 51 51

110,O0 12 50 58

CIFFERENT[AL CC_RECTION5

T_E -,6447 TRA-_.1679 TC3-?.6?JO OAU .76J4

R_E .1027 RRA ,1099 RE5 .9016 FAU .07452

FOE -.5379 FRA -.4708 FC3-3.|400 BSP 9646

8¢E .6578 8RA 1.1681 8C3 ?.7718 FSP -845

01STANCE 36|,850

LOL 85.86 VL 28.029 GAL -7.9| JHL 91,36 NC4 173.72 SMA |30.43 ECC ,18751 INC 1.359J V! 30.Z66

LOP 259.08 VP 37.752 GkP 4.97 AHP 88.65 T_L 219.30 TAP 37,52 RCA 105.97 APO 154.88 v? 34.875

GP 37.58 ?aL 145.06 ?_P 127.26 ETS 32,79 ?hE 127.6? ETE 146,75 ?AC 38.03 ErE 205,69 CLP-J59,82

0LA -78.33 RAL 304,10 RAO 6567.8 VEL 11.913 PTH 2,12 VMP 5.097 0PA 14.53 R_P 295,82 ECC 1.3381

L-| TIME INJ LAT IN| LONG [NJ RT ASC IN| AZMTH IN| TIME PO CST TIN IN| _ LAT IN| ? LON;

975,76 19,48 326.66 173.08 110.99 7 fib 46 325.8 72.16 319.01

871.85 19.49 5?2.72 173,08 110,98 8 14 30 271.9 ??.IT 515.07

897,f0 15,07 321._9 170.08 117.15 8 7 J 297.5 J6.56 5J4.5s

5663,39 26.22 266.46 175,44 |04.90 17 8 ?0 5063.4 78.01 258.17

898/|4 6,87 317.98 166,42 123.57 8 6 49 798.1 1|.24 311,61

5735,51 33.19 235,66 177,1? 98.68 14 17 54 4635,5 34.04 ?76.57

MI_-COURSE EXECUTION ACCURACY OR81T 0ETERMIN_ TION ACCURAC Y

SOT 3016.4 S6R 84_,5 SG3 758.J ST 959.2 SR 140.5 SS 3D9,5

RRT -,9095 RRF -.9972 RTF .9256 CRT -.9750 CR5 .9949 CST -.958_

5GB 3131.9 R23 .3520 R15 -.9539 LSA 1013.7 NSA 88.7 5SA 8,8

5Gl 3115.5 5GZ 339.3 TH_ 165.57 ELI 968.9 EL? 30.9 ALF 171.87

LAUNCH _ATE OEC 18 1965 FLIGHT TIHE 1?4.00 ARRIVAL OAT? APR 2t 1966

HELIOCENTRIC CONIC

RL I_7.?0 LAL -,00

RP 108.69 L4P -,55

RE J19.206 GL -30.77

PLANETOCENTRIC CONIC

C3 77.185 VHL 5.214

LNCH ATMTH LNCH TIME

47.89 4 26 12

132,11 17 43 ?6

47,89 4 26 I?

J]?,|l l? 43 26

47.89 4 ?6 J_

13?.11 12 45 ?6

CIFFERENTIAL CCRRECTION$

_0£-_.8839 TR_ -.69t4 TC3-2.0165 8_U .7850

ROE ._034 RRA -.0497 RE3 .7740 FAU .04275

F0£-1.0387 FRA -.0584 FC5-J.56|3 8SP |0313

8_E 1.9500 eRA .6932 8C3 ?.1599 FSP -517

015TANCE 367,815

LOL 85.86 VL ?7,975 GAL -7.69 AHL 95.51HCA 176.37 SMA 130.04 £CC .18708 INC 5.5|?? vJ 30,766

LOP 262.75 VP 37.70? GAP 5,27 AHP 84.50 TAL 217.95 TAP 34.3? RE4 105.71 APO 154,36 V2 34.865

GP 55,76 HAL 133.66 HAP 117.64 _T$ 45.96 ?AE J|4,88 ETE 140.46 ZAC 48.0| ETC ?22.96 CLP-145,54

OLA -49.23 RAL 3J4.92 RA0 6568.1 VEL 12.189 PTH ?.J9 VHP 7,009 0PA 3_.?0 RAP ?90.?6 ECC 1.4474

L-I TIME INJ L_T ]NJ LON_ JNJ RT AS( INJ A?MTH ]NJ T/M_ PO CST TIN _NJ ? LAT INJ ? LONG

1719.66 29.17 55.87 196.19 _31.67 4 54 52 1|19.7 34.74 ?9.05

550?.79 79.J4 255.42 |9G,20 131.61 |4 15 9 4907.8 34.?5 748.6J

1719.66 ?g.17 35,87 196.19 151,62 4 54 52 IJ|9,7 54,24 79.U5

5502.79 79,14 ?55.42 J96.20 131.6| 14 J5 9 490?.8 54.?5 148.6J

17J9.66 79.12 35.87 196.19 131.62 4 54 5? 11|9.7 54.24 ?9.05

550?.79 29.14 ?55.42 J96.20 |31.61 14 J5 9 4902.8 54.?5 748.6i

M[0-COURSE EXECUTION ACCURACY ORBIT _ET£RMINATION ACCUR4C v

SGT 3171.9 8GR 982.1 SG5 157.5 57 7100.4 59 554.? $5 691.8

RRT -.88|2 RRF -.9898 RTF .9580 CRT -.9775 CRS ,9989 CST -.988#

5G8 3320.5 R?5 .3D95 R|5 -.9504 LSA ??75.? MSA 144.6 55A ]._

561 3290,? SG? 447,6 TH_ |64,44 ELI ?J69,4 EL? ]15.5 ALF 165.50

1888



JPL TM 33-99 EARTH--VENUS TRAJECTORIES q VOL. 2, 1965-66)

LAUNC, 0ATE CEC 18 196_

HELIOCENTRIC CONIC

RL 147.20 LAL -.00

Rp 108.72 LAP -.53

RE 121.557 GL -58.46

PLANETOCENTR]C CONIC

C3 626.071 VHL 25.061

LNCH AZNTH LNCN TINE

36,61 8 12 45

143.39 17 36 2

36.61 B 12 45

143.39 17 36 Z

36.61 B 12 45

;43.39 17 36

FLIGHT TIME lZ6.00 ARR|VAL DATE APR 23 1966

DISTANCE 373.538

LOL 85.86 VL 27.920 GAL -7,4J A?L J40.48 HCA 179.31 SNA 129.64 ECC .18616 1NC50.4754 Vl 30.266

LOP 265.42 VP 37.652 GAP 5.40 *ZP 39.52 TAL 216.42 TAP 35.73 RCA 105.51 APO 153.78 VZ 34.836

GP 66.48 7AL 97.93 ZAP 95.86 ETS 162.42 ?AE 71.41 ETE 24|.24 7AC 71.06 ETC 348.16 CLP 104,83

0LA -58.54 RAL 19.99 RA0 6572.6 VEL 27.375 PTH 3.40 VHP 33,003 OPA 55.71 RAP 232.96 £CC11.3363

L-I TIME INJ LA7 INJ LONG INJ RT ASC INJ ATMTH INJ TIME PO CST TIM INJ 2 LIT INJ Z LONG

2359.39 1.J5 69.48 289.26 148,33 8 52 4 1759.4 7.95 65.66

710.20 1.16 295.18 289.28 148,33 17 47 52 110.2 7.96 291,37

2359,39 1,J5 69.48 289.26 148.33 B 52 4 1759.4 7.95 65.66

710.20 1.16 295.18 289.28 148.33 17 47 52 110.2 7.96 291.37

2359,39 1.J5 69.48 289.26 148.33 8 52 4 1759.4 7.93 65.66

7J0.20 |.J6 295.18 289,28 146,33 17 47 52 110.2 7,96 Z9|.37

_IrFERENTIAL CORRECTIONS MZ0-COURSE EXECUTION ACCURACY ORBIT _ETERNINA TI_N ACCURACY

TOE Z.4009 TRA .4866 TC3 -,0570 BAU 1.5593 SGT 616.9 SGR 3221.6 5_3 51.9 ST 552.6 SR 1732.8 SS 852.0

ROE-6.7120 RRA 6.1576 RE3 .1820 FAU-.02245 RRT -.2230 RRF .9976 RTF -.1557 CRT -.8264 CRS -.9976 C$T .7856

FOE-J.J128 FRA 1.1988 FC3 .0309 BSP 3339 SGB 3280.1 R23 -.0766 R13 ,9970 LSA 1983.9 MSA 313.2 SSA ,5

BOE 7.J285 8RA 6.J768 BE3 .1857 FSP -6| $GI 3224.6 5C2 600.8 THA 92.53 ELI J793,8 EL2 300.6 ALF J05.20

LAUNCH OAT[ 0EC 18 1965 FLIGHT T/NE 128.00 ARRIVAL CATE APR 23 1966

HELIOCENTRIC CONIC O[$TANC£ 379.839

RL 147.20 LAL -.O0 LOL 85.86 VL 27.864 GAL -7.24 AZL 75.2_ HCA 182.82 SNA 129.25 ECC .18676 INC14.7798 V| 30.266

RP IO8.75 LAP -.72 LOP 268,59 VP 37.602 GAP 5.73 AZP 104.76 TAL 215,23 TAP 38,05 RCA 105,11 APO 153.39 V2 34.846

RC 123,903 GL 55.27 GP -61.50 ZAL 113.14 ZAP 115.18 ETS 294,10 ZAE 103,99 ET£ 208.36 7AC 79.40 ETC 113.76 CLP-153.OB

PLANETOCENTRIC CONIC

C3 7_,6Z5 VHL 8.580 OLA 3_.89 RAL 29B.2_ RAO 6_69.4 V£L 13,963 PTH 2,35 YHP 8.448 CPA -80.97 RAP 349.91ECC 2.2117

LNCH A7MTH LNCH TIME L-_ T_ME INJ LAT INJ LONG INJ RT A$C /NJ AZMTH INJ T_M_ PO CST TIN INJ 2 LAT |NJ 2 LONG

66.97 16 39 18 4386.63 -13.3_ 193.85 189.09 56.37 17 52 24 3786.6 -17.68 187.28

J13.O3 22 13 10 3329.96 -13,33 114.56 J89.08 56.37 23 8 40 2730.0 o17,66 107.99

66.97 16 39 18 4386.63 -13.35 193.85 189.09 56.37 17 52 24 3786,6 -J7.68 187.28

J13.O3 22 J3 IO 3329.96 -J3,33 114,56 189.08 56,37 23 8 40 2730.0 -17,66 107.99

66.97 16 39 I8 4386.63 -13,35 193,85 189.09 56,37 17 52 24 3786.6 -17.68 J87.28

113.O3 22 13 10 3329.96 -13,33 114.56 189.08 56.37 23 8 40 2730.0 -17.66 107.99

OIFFERENTIAL CC_R(CT|ON$ MJg-COURSE EXECUTION A(CURAC_ ORBIT DETERMINATION ACCURACY

TOE 3.7441 7RA-2.7278 TC3 -,6386 BAU .6330 SGT 3536,4 SGR 376.6 SG3 119.2 ST 2589.7 SR 185.5 SS 822.6

ROE .2390 RRA .3825 RE3 -.0759 FAU .02807 RRT -,|254 RRF .J280 RTF .9678 CRT .6979 CRS -,7702 CST -,9943

FOE 1.6670 FRA -.7116 FC3 -.3301 BSP 10892 SGB 3556.4 R23 -.2528 R13 -,9674 LSA 2719.1 NSA 155,8 SSA ,4

BOE 3.7517 BRA 2.7545 8C3 .64_1 FSP -403 5GJ 3536.8 5G2 373,6 THA 179.23 ELI 2593.0 EL2 132.7 ALF 2.87

LAUNCH 0ATE 0£C 18 1965 FLIGHT, TIME 150.00 ARRIVAL DATE APR 27 1966

HELIOCENTRIC CONIC

RL ]47.20 LAL -.00

Rp 108.78 LAP -.90

RC 126.245 GL 43.48

PLAN_TOCENTRIC CONIC

C3 36.914 VNL 6.076

LNCH ATNTH LNCH TIME

90.00 21 49 50

90,00 17 13 31

I00.00 23 30 A4

lO0,O0 18 15 18

II0.00 I 21 39

llO.O0 18 44 48

CIFFERENTZAL CORRECTIONS

TOE 2.0993 TRAo2.2307 TC3-1.5526 BAU .7739

RDE .3296 RRA .0398 RC3 -.2201 FAU ,05858

FOE 1.7567 FRA -.8239 FC3-1.3738 8SP 11180

eCE Z.1250 eRA 2.2310 8C3 1.5681FSP -733

DISTANCE 385.748

LOL 85.86 VL 27.808 GAL -7.00 AZL 81.29 HCA 185,96 SM* 128.86 ECC .18651 [NC 8,7124 Vl 30.266

LOP 271.76 VP 37.553 GAP 5.95 AZP 98,67 TAL 213.77 TAP 39.73 RCA 104.83 APO 151.9D VZ 34.838

GP -38.47 _AL 122.29 7AP 131.56 ETS 312.20 7AE 120.21 ETE 208.95 _AC 63.81ETC 129.20 CLP-147.91

OLA 23.91 RAL 299._8 RA0 6568.4 VEL 12.581 PTH 2,28 VHP 5.644 DPA -58.89 RAP 320.66 ECC 1.6073

L-I TIME INJ LAT |NJ LONG INJ RT ASC INJ A?MTH INJ TIME PO C$T TIN |NJ 2 LAT INJ 2 LONG

3228,27 -25.70 112.72 180.96 77.67 22 43 38 2628.3 -27.14 104.39

4147.92 -1.64 169.08 141.89 6J.73 18 22 38 3547.9 -5.41 162.42

2902.98 -27,99 89,32 181.49 79.06 24 19 7 2303.0 -29.22 80.73

3948.45 ,41 153,28 170.75 60.11 19 21 7 3348.4 -3.57 146.73

Z368.24 -33.42 64._3 182,53 82.35 Z 4 27 1968.2 -34.11 33.73

3855.93 5.08 143.37 167.85 56,J5 19 49 4 3255.9 .60 137.15

M_D-COURSE EXECUTION ACCURACY ORBIT DETERM]NATION ACCURACY

SGT 3574,0 SGR 412.J SG3 216.1 ST 2097.4 SR 311.2 58 817.7

RRT .6963 RRF .8991RTF .9381 CRT .9_05 CRS -.9816 CST -.9833

SGB 3597.7 R23 .3363 RI3 .9404 LSA 2265.8 MSA 174.7 $SA 1.5

9GI 3585.6 5G2 294.8 THA 4.62 ELl 2J17.3 EL2 112.9 ALF 7.88

LAUNCH OAT[ OEC 18 1963 FL|GHT TIME 132.00 ARRIVAL DATE APR 29 1966

HELTOCENTRIC CONIC DISTANCE 391.663

RL 147.20 LAL -.O0 LOL 85.86 VL 27.752 GAL -6.7A AZL 83.17 HCA 189.12 SNA

RP 108,80 LAP -1.08 LOP 274.92 VP 37.504 GAP 6.18 AZP 96.7_ TAL 212.30 TAP

RC I28.581 GL 37.60 GP -26.69 _AL 125.44 ?AP 139,63 ETS 321.26 ZAE J26.29 ETE

PLAN[TOCENTRIC CONIC

C3 28.891 VHL 5.375 OLA 18,31 RAL 301.54 RAO _568._ VEL 12.258 PTH 2.21 VHP

LNCH AZNTH LNCH TIME L-I TIME _NJ LAT

90.00 23 7 24 2913,58 °28.29

90.00 16 Jl 37 4339.23 4.52

100.00 0 43 37 2615.98 -29.89

100.00 17 22 I 4112.O7 5.93

liD.DO 2 13 44 2327.76 -34.04

liD.DO 18 6 23 3973.06 9.47

GIFFERENTIAL CORRECTIONS

TOE 1.6377 TRA-2.0419 TC3-2.J030 BAU .815_

RDE .2142 RRA .O400 RE3 -.1790 FAU .07020

FDE 1,6248 FRA -.7657 FC3-2.1035 85P 11503

BOE 1.6516 BRA 2,0423 8C3 2.1106 FSP -863

128.47 ECC .18639 INC 6.8340 vJ 30.266

41.A2 RCA 104.53 APO 152.42 v2 34.830

202.89 ZAC 37.13 ETC 136.79 CLP-148.30

3.112 DPA -47.04 RAP 317.68 EcC 1.4755

rNJ LCYt4G INJ RT ASC INJ AZNTH INJ TJ't4E PO CST TIN INJ 2 LAT INJ 2 LONG

90.13 J76.50 88.65 23 55 57 2313.6 -28.18 81.46

179.76 167.86 62.02 17 23 57 3739.2 .74 173,12

68,26 176.5_ 89.94 I 27 |3 2016.0 -29.38 59,47

162,29 167.09 60,65 J8 30 33 3512,1 1.97 155.7a

46.23 176,38 93.37 2 54 32 1727.8 -33.20 3?.09

149,58 164.92 57.00 19 12 36 3373.1 5.06 143,27

MID-COURSE EXECUT/ON ACCURACY OR81T DETERNINATION ACCURACY

5GT 3662,6 SGR 302.0 SG3 257.J ST 1877.5 SR 228,8 $5 773.9

RRT .6606 RRF .8815 RTF .9275 CRT .90?2 CRS -.9786 CS7 -.9743

SGB 36?5.0 R23 .3550 R13 ,9287 L5A 2033,3 NSA 184,6 SSA 2.8

SGJ 3668.0 $G2 226.4 THA 3.J3 EL1 1889.0 £L2 95.7 .ALF 6.32
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]

JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 2. 1965-66_ i

LAUNCH _ATE CEC I_ 1965 FLIGHT TIME J34.00 JRRIV4L C4TE MAY 1 ]966

HELIOCENTRIC CONIC

RL 147.20 L4L -.00

R@ 108.82 LAP -1.26
RC I]_.911 GL _4,30

PLANETOCENTRIC CONIC

(3 25.340 VHL 3,034

LNEH ATMTH LNCM TIME L-! TIME IN] LAT

90.00 23 43 28 2771.12 -28,07

90.00 15 50 19 44|6,5Z 6.97

100.00 ] 17 9 Z491.67 -29,48
100.00 17 3 14 418].20 8.22

II0.00 2 44 7 2209.53 -33.I9

110,00 17 32 45 4026,1| 1|.45

CIFFERENTIAL CORRECTIONS

TOE ].4367 TRA-J,9305

ROE ,160Z RR4 .0472

FDE J.4797 FRA -,6634

BDE ].4456 8RA 1.9311

CISTANCE 397.569

LOL 83.86 VL 27,696 G*L -6,46 A?L 84.08 ME4 192.29 SM4 I28.09 ECC ,|8638 |ME 5,9172 Vl 30.266

LOP 278.09 VP 37.456 GAP 6.39 AZP 95.78 T4L 2J0.81 TAP 43.09 RCA 104.21 4PO 151.96 v2 ]4,822

GP -?0.04 74L 126.38 ?AP ]44.22 ETS 327,34 ?A£ |28.78 ETE lgS,lO 74C 54.4] ETC 142.12 CLP-|49.?I

CLA 15.38 RAL 303.39 RAC 6568.0 VEL 17.J13 PTN 2.17 VHP 4.983 CPA -40.J6 R4P 317.42 £C¢ J.4JTO

]NJ LONG INJ RT ASC INJ ATMTM [NJ TIME PO CST TIM INJ 2 LkT INJ 2 LONG

79.72 174.54 93.86 74 29 39 2171.1 -27.24 71.1]

184.12 167.20 62.49 17 3 55 38J6.5 3.25 177.43
38.30 174.41 95.I6 ! 5_ 31 1881,7 -28.46 49,65

I66,|4 |66.53 6].|6 18 12 56 3581,2 4,31 159.54

37,11 173.88 98,70 3 20 57 1609,5 -31,63 28.2]

I_2,4_ |64.60 57.56 I_ 59 51 3426,1 7.07 146.O7

MI0-COURSE EXECUTION ACCURACY ORBIT _ETERMINATION ACCUR4CY

TC3-2.48_ BAU ,8429 8GT 37_8.9 SGR _2].? SG3 270.3 ST 1774.0 SR 183.1 SS 732,9

RE3 -.|124 FAU .07318 RRT .5452 RRF .7906 RTF .9217 CRT .8834 CR$ -.9734 CST -.9671

F{3-2,5003 BSP J1734 SG8 3765,4 R23 ,3422 RJ3 ,9227 LSk ]9J#.7 MSA J90.4 554 4,2

BC_ 2.4880 FSP -903 SG| 3760.8 SG2 185,8 THA 1.85 ELI I781.4 ELZ 85,5 4LF 5.22

LAUNCH 04TE DEC 18 1963 FLIGHT TIME 136,00 ARRIVAL GATE MAY 3 1966

HELIOCENTRIC CONIC

RL 147.20 LAL -,DO

RP I08,85 LAP -I.43

RC |33,236 GL 32.27

PLANIETOCENTRI( CONIC

C3 23,215 VNL 4.818

LNCH AZMTH LNCN TIME

90.00 O 9 14

90.00 15 42 43

100,00 I 37 49

]O0.00 16 56 51
]IO.O0 3 Z 19

ll0,00 11 48 3|

OZFFERENTIAL CORRECTIONS

TOE 1.3302 TRA-I,8510 TC3-2.8000 BAU .8692

ROE .1358 RRA ,0495 RC3 -.05|9 FAU .07_95

FOE 1.3596 FRA --560! FC3-2.7202 BSP 12098

BDE 1,3371 BRA 1.8_17 BE3 2.8005 FSP -909

0ISTANCE 403.463

LOL 85.86 VL 27.639 GAL -6,22 AZL 84,63 HE& 195,45 SMA 127.70 EC¢ .18645 INC 5,3720 V! 30,266

LOP 2gI,Z5 VP 37,408 GAP 6.61 AZP 9_.I8 TAL 209._9 TAP 44,74 RE4 I03.89 APO 15|,5] V2 34,8]6

GP -1S,88 ?AL |26._8 TAP 147.30 ETS 331.59 7AE 129.86 ET£ 194.66 74C 53.58 ETC 146.07 CLP-]SI.03

OLA 13,75 RAL 305.18 RAD 6567.9 VEL 12.025 PTH 2,J5 VHP 4,977 GPA -33.67 RAP 318.09 £CC 1.3821

L-I TIME IN] LAT IN] LONG IN] RT ASC IN] AZMTH IN] TIME PO CST TIM IN] 2 LA T IN] 2 LONG
2692.06 -27.58 73.99 173.95 96.69 0 54 6 2092.1 °26.36 65.53

44_2.62 8.10 186.17 16?.5I 62.77 16 56 58 3852,6 4,39 179.46

2406.36 -28.90 52.78 173.76 98,01 2 IT 36 J806,4 -27.49 44.26

4213.55 9.27 167.96 166.88 61,46 18 7 5 3613.5 5.39 161.33

2141.96 -3E.38 3_,00 173,06 101.62 3 38 I 1542.0 -30,44 23.32

4050.72 1_.32 |53,80 165,06 57.86 18 56 _1 3450.? 7.99 I47.38

MZO-(OURGE EXECUTION ACCURACY ORBIT OETERNINATION ACCUR4CY

5GT 3862.3 SGR 179.6 5G3 272.6 ST 1723,6 5R 162.5 SS 7OI.6
RRT .3649 RRF ,6189 RTF .9177 CRT .8682 CRS ",9709 CST -.9613

SG8 3866.5 R_3 ,3044 R13 ,9180 tSA 1837.8 MSA ]94.7 SS4 5.5

5G1 3862.9 SG2 167.2 THA .97 ELI 17_9.3 EL? 80.4 ALF 4.69

LAUNCH C4TE DEC 18 1965 FLIGHT TIME 138.00 ARRIVAL 04TE N4Y 5 1966

HELIOCENTRIC CONIC OISTANCE 409.346

RL 147.20 L4L -.00 LOL 83.86 VL 2?,383 GAL -5,94 kZL 84,99 HCA 198.62 SMA I27.32 ECC ,18662 INC 5.0089 V] 30,Z66

RP 108,87 LAP -1,60 LOP 284.4I VP 37.360 GAP 6.87 4?P 94.73 T4L 207.74 TAP 46,36 RCA |03,56 APO J3|.08 V2 34,809

RC 133.553 GL 30,93 GP -13.06 7AL 123.61 ?AP 149.64 [TS 334.68 ?AE 130.34 ETE 192.I6 7AC 53.70 ETC 149.11 CLP-152.35

PLANETOCENTRIC COMIC

C3 21.720 VML 4.660 0LA 12.83 RAL 306.97 RAO 6567.9 VEL 11,962 PTH 22.13 VMP 5.020 0PA -32,47 RAP 319,21ECC 1.357]
LNCH ATNTH LNCH TIME L-I TIME INJ LAT IN] LONG IN] RT ASC [NJ ATMTH IN] TIME PO CST TIM IN] 2 L4T IN] 2 LONG

90.00 0 24 10 2644.95 -27,16 70.61 174,12 98.34 1 8 15 2045.0 -25.73 62.23

90.00 15 42 4 4467,41 8.56 187,01 168.24 62.90 16 56 31 3867.4 4.86 180,79

I00.00 1 52 I0 2361,17 -28,42 49.31 173.89 99.67 2 31 31 1761.2 -26,79 41.08

100.00 16 56 46 4226.42 9.69 168.69 167.64 61.58 18 7 12 3626_4 5,_2 162.04

IJ0.00 3 15 Z3 2100.76 -31.77 28.94 173,10 103.33 3 50 24 ]500.8 -29,6| 20.40

110.00 17 50 1 4039.60 12.64 154,28 165,88 57.97 18 57 41 3459.6 8.32 147.85
DIFFERENTI4L CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT 0£TERNIN4 TjON ACCUR4C v

TDE 1.2702 TRA-1.7839 TC3-3,08|7 6AU .8948 SGT 3968,_ SGR 165.7 503 270.3 ST 1703.3 SR |55,4 SS 679.0

ROE .1235 RRA ,0480 RE3 -,0007 FAU ,07137 RRT .1622 RRF .3975 RTF ,9148 ERT .8647 CRS -.972fi CST -.9367

FOE 1.2637 FRA -.4637 FC3-2.8447 BSP 12498 $GB 3972.0 R23 ,2523 R13 .9148 LSA 1829.5 MSA 198.1 SSA 6.9
80E 1.2764 BRA 1.7843 BE3 3.0817 FSP -904 SG1 3968.6 SG2 163.5 THA .39 ELI 1708.6 EL2 77.9 ALF 4.52

LAUNCH 0ATE DEC IS J963 FLIGHT TIME 140.00 ARRIVAL DATE MAY 7 1966

MELIOCENTRIE CONIC 0ISTANCE 415,216

RL 14T.?0 L4L -,00 LOL 85,86 VL 27.5_7 GAL -5.66 4ZL 83.?_ _CA 201,78 SMA I26.94 £(C .18689 INC 4,748] V] 30.?66

RP 108.88 LAP -/.76 LOP 287,_8 VP 37.314 GAP 7,03 AZP 94.4i TAL 706.18 TAP 47.96 REA 103.22 APO 150.67 V2 34.804

RC 337.883 GL 30,00 GP -1J,04 7AL ]_4,_6 ZAP JGJ.5B ET$ 3_6,99 ZAE I30,52 ETE 190,29 ?AC 54,39 ETC J5J,53 CLP-J53,64

PLANE TO_ENTRIC CONIC

C3 20.361 VHL 4.534 OLA 12.41RAL 308.78 RA0 6567.8 VEL 11.914 PTH 2,12 VHP 5.08? OPA -30,01 RAP 320.60 ECC |,33_4
LNCH ATMTH LNCH TIME L-I TIME IN] LAT IN] LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIM IN] 2 L4T INJ 2 LONG

90.00 0 35 11 2616.77 -26.#6 68.59 174.75 99.31 J 18 48 2016.7 -25.30 60.27

90.00 15 45 31 4469.29 8.62 187.12 169.22 62.92 17 0 1 3869.3 4.92 1_0.39

IO0.O0 2 2 34 2333.84 -28.10 47.54 174.50 100.65 ? 41 48 1733,8 -26.34 39.18

J00.00 I? 0 30 42_7.40 9.7_ |68,75 168.63 6|.59 18 10 57 3627.4 5.8_ 167.]O

110.OO 3 ?5 31 ?075.34 -31.36 _7,08 173,67 ]04.37 4 0 6 J475.3 -29.06 18.62
|lO.O0 J? _4 22 4038.87 |E.6| 154.23 166,92 57,96 J9 2 l 3458.7 _.29 ]4?,80

01FFERENT!AL E(W_RECTION5 MI0-COUR$E EXECUTION ACCURACY C_6IT _ETERNIN4 _ION ACCURACY

T0E 1.7380 TRA-I.7J98 TC3-3.3449 BAU ,9195 SGT 4074,3 SGR 169,0 $G3 266,0 ST J703.! SR 155.5 $S 662.0
ROE ,1273 RRA ,0438 RC3 .04_3 FAU .06929 RRT -.0009 RRF .1968 RTF .9127 CRT .8697 CRS -.9770 CST -.9536

FOE I.J848 FR4 -.3752 FC3-2.9173 8SP 12903 SGB 4077.8 R23 -,1977 R13 -.9127 LSA 18_2.9 MSA 199.8 SSA 8.?

80E 1,2440 6R4 ],7_03 _03 3,3452 FSP -896 $G| 4074.3 SG2 J69.0 THA J80.00 ELI 1708.5 EL_ 76.5 ALF 4,55
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LAUNCH OAT E 0EC IB 1965 FLIGMT TIME 142.00 ARRIVAL C4TE NAY 9 ]962

HELIOCENTRIC CONIC

RL 147,20 L4L -,00

Rp 106,90 LAP -|.92

RC 140.164 GL 29,34

PLANETOC[NTRIC CONIC

C3 ]9.6J5 VHL 4.429

LNCH AZMTH LNCH TIH[

90.00 0 43 46

90.00 15 51 45

100.00 2 II 24

]00.00 17 6 49

110.00 3 33 49

llO.OO 18 0 5]

CIFFERENTIAL CC_RECTIONS

TDE J.1648 TR4-I.7156 TCJ-J.7170 BAU .9749

R0E .I206 RR4 ,O548 RC5 .0724 FAU ,071O|

FEE 1,0406 FRA -,5605 FC3-3,I340 BSP J4725

BeE 1.1710 BRA 1.7139 BE| 3.7177 FSP -106!

OIST4NC[ 4Z].067

LOL 85.66 VL 27.471 GAL -5.37 4ZL 85.45 HE* 204.94 SMA ]26.57 ECC .I87Z9 INC 4.5508 V! 30.Z66

LOP 290,74 VP 37.268 GAP 7.24 ATP 94.I) TAL 204.59 T4P 4_:54 RCA 102.87 APO 150.2B vZ )4.799

GP -9.f5 ZAL 12].25 Z4P I53.26 ETS 338,77 _42 L50.56 ETE ]86,86 ?AC 55.43 ErE 155,51 CLP-I54.90

_LA J2.27 RAL 3J0.64 R4D 6567.8 VEL IJ.874 PTM 2,]J VHP _,J67 DP4 -28.02 RAP 322.16 [CC |._2ZB

L-I TIN[ [NJ LAT IN| LONG |NJ RT A$C IN| AZNTH INJ TIME P0 CST TIN IN| 2 L4T IN| 2 LONG

2600.80 -26.68 67.46 175.70 99.85 I 27 7 2000.8 -25,05 fi9,17

4462.76 8.41 186.75 I70,58 62.86 ]7 6 8 5862,8 4.7] 160,03

23|B,20 -27.89 46.42 ]75,45 101.21 2 50 2 ]718,2 -26.06 36.10

4220.59 9.50 166.36 169.80 61.52 ]8 17 10 3620.6 5,63 161.72

2060.28 -3|,10 25.98 ]74,59 J04,97 4 8 10 1460.3 -28.73 17.58

4051.27 |2.54 153,85 168.1] 57,87 ]9 _ 24 3451.3 _,0I ]47,4J

NI0-C_RSE EXECUTIC_ ACCURACY ORBIT CETERNINA TI(_N ACCUR4CY

5GT 4272.9 SGR 174,8 563 270.1 ST 1656.4 5R 156.6 SS 605.9

RRT -,|078 RRF .0|6| RTF .9217 CRT .8692 CR5 -.9774 CST -,9516

5GB 4276.3 R23 -,J162 R|3 -.92J7 L$A 1760.5 H54 189.6 SSA I0.3

5GI 4272.9 502 173.8 TMA ]79.75 ELI 1662.0 EL2 77.2 ALF 4.7|

LAUNCM DATE OEC 18 1965 FLIGHT TIME I44.00 ARRIVAL 0ATE MAY 11 I966

HELIOCENTRIC CONIC DISTANCE 426.923

RL 147.?O L4L -.00 LOL 85.86 VL 27.4|5 GAL -5.06 AZL 85.60 HCA 208.1I 5HA |26.20 ECC .18775 INC 4.5954

RP 108.91 LAP -Z.07 LOP Z93.90 VP 37.223 GAP 7.44 AZP 93.88 TAL 202.98 TAP 51.09 RE4 |O2.51 APO ]49.90

RC I42.456 GL 28.86 GP -8.37 ZAL 121.70 ZAp J54.76 ETS 340.I7 ZAE 130.54 [T[ 187.73 ZAC 56.73 [TC ]55,17

PLANETOCENTR]C CONIC

C3 ]g.8OI VHL 4.536 0LA 12.37 RAL 3|2.58 RAO 6367.8 VEL 1].840 PTH 2.|0 VHP 5.25_ OPA -26.34 RAP 323.85 ECC 1.5094

LNCH 47MTH LNCH TIME L-I TIME [NJ LAT INJ LC_G INJ RT ASC INJ A_MTH INJ TIME PO CST TIN ]NJ Z L4T ]NJ _ LONG

90.00 0 50 41 2594.10 -26.61 66.99 176.93 100,07 I 35 5_ 1994.1 -24.94 58.7I

90.00 J6 O 19 4449.45 8,00 183.99 17|.72 62.75 17 ]4 29 3849.4 4.29 179,28

I00.00 2 J8 22 23|I.30 -27,80 45.93 176.67 |0t.45 2 56 53 J7]|.3 o_5.94 37.62

100.00 17 15 19 4207.47 9.08 J67.62 I7|.|4 6|.40 18 25 26 5607,5 5.|9 160.99

II0.00 3 40 55 2052.97 -30.97 25.45 J75.8! 105.26 4 ]5 8 I453.0 -28.56 17,08

110,O0 18 9 15 4038,57 |J,88 |33,|3 169,46 57,71 J9 I6 35 3438,6 7.53 146,75

DIFFERENTIAL CORRECTIONS N_O-COtJR$£ EXECUTION 4CCUR4CV ORBIT OETERMINATfON 4CCURACY

TOE 1.2476 TRA-J.5625 TC3-3.7968 BAU .9547 5GT 4245.7 5GR I99.2 SG3 25|.g 5T J769.! SR 168.5 5S 660.7

ROE .IZTJ RRA .031B RE3 .JJ3J FAU .06296 RRT -.|622 RRF -.0235 RTF .9050 CRT .9005 (R5 -,9894 C$T -.9506

FOE |.0983 FRA -.I834 FC3-2.9000 BSP |3163 5GB 4230,3 R25 -.|252 R|3 -.9049 LSA ]884.9 MSA 204.2 584 10.5

BOG 1.254| BRA 1.5628 BE3 3.7973 FSP -807 50| 4245.8 SG2 |96.6 THA |79.56 ELI 1773.6 EL2 73.0 4LF 4.9J

Vl 30,266

v2 54,795

CLP-]56.|O

LAUNCH C4TE OEC 18 1965 FLIGHT TIME J46,00 4RRIVAL 0ATE M4r |5 1966

HELIOCENTRIC CONIC

RL 147.20 LAL -.00

RP 106.9Z LAP -2.2|

RE I44.757 GL 28.49

PL4NETOCENTRIC CONIC

c3 ]B.102 VHL 4.255

LNCH ATMTH LNCM TIN[

90.00 0 56 28

90.00 16 10 52

lO0.O0 Z 24 19

100,00 J7 25 2Z

IJ0.00 3 47 J4

IIO,OO ]8 18 57

CIFFERENTIAL CCRRECTION$

TOE 1.2544 TR4-].49J8 TC3-4.0433 gAU .979|

ROE -]3J3 RRA .0257 RE3 .|405 FAU .06076

FOE 1.0487 FRA -,1167 FC3-2,9057 8SP J3640

BOG 1.26J5 BRA J.4920 8C5 4.0457 FSP -805

OI$TANCE 432.758

LOL 8_,86 VL Z7.560 GJL -4.75 AZL 85.73 HC4 211.27 SMA |25,84 ECC .|8856 ]NC 4.269_ v] 50.266

LOP 297.06 VP 37.J79 64P 7.65 AZP 9_,65 T4L 20|,3_ TAP _2.62 RCA J02.|4 APO J49,54 V2 34.79I

GP -7.44 ZAL 1]9.99 7AP ]56.15 ETS 34|.29 ZAE ]50.48 ETE 186.83 ZAC 58,20 ETC |_6.58 CLP-157.26

OLA 12.63 RAL 314.59 RAO 6567.7 VEL ]1,8]0 PTH _.09 VHP 5,349 0P4 -24.85 RAP 325.6_ ECC 1,2979

L-I TIME |NJ LAT IN] LONG |NJ RT ASC |NJ AZMTH IN] TIME PO EST TIN IN] 2 LAT _NJ Z LONG

2594.02 -26.60 66.98 |78.58 ]00.07 I 39 43 1994.0 -24.94 58.7J

4451,75 7.45 |84,98 |73.20 62.60 17 24 24 583J.8 3.72 178.29

23|0,70 -27,79 45,89 178,|Z |0|,47 3 2 50 17|0,7 -25,95 37,58

4190.50 8.52 166.66 |72.62 6J.24 ]8 35 12 3590.5 4.61 160.04

_05|.26 -30.94 25.35 |77.26 |0_.32 4 21 26 145|.3 -28.52 I6.96

4022.51 1J.30 |52,26 |70.9fi 57.52 I9 25 59 3422.5 6,93 I45.88

MI0-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 4350.9 SGR 215.8 SG3 246.4 ST 1801.6 SR |77.| SS 654.0

RRT -.I910 RRF --0825 RTF .9046 CRT .9159 CRS -.9934 CST -.9505

SGB 4356.| R23 -.0924 R|3 -.9045 LSA |914,| NSA 202.4 S54 JI.B

SG| 4351.0 5G2 2|I.9 THA J79,46 EL| ]808.9 EL2 70.8 ALF 5.15

LAUNCH 04TE OEC IB I965 FLIGHT TIME 148.00 ARRIVAL OATE NAY 15 I966

HELIOCENTRIC CONIC

RL 147.20 LAL -.DO

RP i08.95 LAP -2,35

RC 147.008 GL 28,2]

PLANETOCENTRIC CONIC

C3 17,491 VHL 4.182

LNCH ATMTM LNCH TIME

9O.00 l I 27

90.00 16 22 |7

I00.00 2 29 33

JOO,OD J7 36 52

110.00 3 53 1

110.00 18 29 53

OISTANCE 438._81

LOL 85.86 VL 27.303 GAL -4.44 47L 85.84 HCA 2J4.43 SMA |25.4_ ECC .J8908

LOP 300.22 VP 37,136 GAP 7,85 AZP 93.44 TAL |99.7| TAP 54.|4 RCA I0J.76

GP -6,69 ZAL |18.11 Z4P 157,42 ETS 342.19 ZAE 130.41ETE ]86.09 ZAC 59.82

OLA 13.02 R4L 316.68 RA0 6_67,7 VEL 11.784 PTH 2,08 VHP 5.448 0PA -23.51

L-I TIME IN| LAT IN| LONG IN| RT ASC IN| A_MTH IN| TIME PO CST TIN

2399,49 -26,67 67,37 180,03 99,89 I 44 46 1999,5

44|O.30 6.77 |83.77 |74.83 6_.44 ]7 3_ 47 3810.3

2315.36 -27.86 46.22 |79.78 101.3| 3 8 B 1715.4

4169,67 7,_4 I65,30 |74,26 61,06 |8 46 _| 3569,7

2054.90 -30.99 25.54 J78.94 105.2| 4 27 J5 J454.2

4003.59 10.60 J51.23 172.59 57.3J 19 36 37 3403.6

INC 4,|640 V| 30.266

APO 149.21 v2 34.788

ETC 157.8] CLP-158.58

OIFFERENTI4L CORRECTIONS

TOE 1.2762 TRA-1.4083 TC3-4.27|4 BAU .9995

ROE .1364 RR4 .015| RE3 .1646 FAU ,05815

FOE 1,0135 FRA -.0454 FC3-Z.B7B4 BSP |3963

BOG 1.2855 BRA 1.4084 _C3 4.2745 FSP -787

MID-COURSE EXECUTION ACCURACY

5GT 4443.3 SGR 235.| 503 240.2

RRT -.2000 RRF -.|J30 RTF .903J

SGB 4449.4 R_3 ".0695 R]3 -,903|

SG| 4443.6 SG2 228,4 THA 179,40

RAP 327.48 ECC 1.Z679

IN] 2 LAT |NJ 2 LONG

-25.03 59.06

5,03 |77..09

-26.01 37.90

3,92 J58.90

-28.59 17,16

6.22 144 8_

ORBIT 0ETERMINATION 4CCURAC_

5T ]849,7 SR 187.J $5 654.5

ERT .9322 OR5 -.996J CST -.95]5

LSA ]960.7 MSA 200.4 SSA 12.9

ELI ]857,_ EL2 67.4 ALF 5.59

189J
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__ -_rL_'M_3- 9 9 EARTH--VENUS TRAJECTORIES tVOL 2. 1965-66

L4UNC_',_FL_£C Jb 1965 FLIGNT TIN? 150.00 ARRI¥AL DATE NAT 17 1966

HELIOC[NTR|C CONtC 0[STANCE 444.393

RL 14T.ZO L4L -.00 LOL 85,86 VL 27,250 G4L -4.I1 ATL 85.93 HCA ?11.59 SMA 12S.i3 ECC .18994 INC 4.0?46 V] ]0.Z66

RP I08.94 LAP -?.46 LOP 303.39 VP 37,094 GAP 8.06 ATP 95.2) TAL 196,04 TAP 55.64 RCA 101.36 kPO 148,90 VZ 34.786

RC 14g:_( 6 GL 27.97 GP -6,07 ZAL 116.06 ZAP 158.6E ETS 342.91 ZAE 110.34 ET[ 185,49 ZAC 61.54 ETC J56,89 CLP-159,46

PL4NETOCENTRJC C_IC

CS_VHL 4.119 0LA 13.53 RAL 318.b7 RA0 6567.? VEL 1|,762 PTH 2.08 VHP 5.551 OPA -?2.26 RAP 329,59 ECC J.??�l

LNCH ATNTH LNCN TIME L-I TIME INJ LAT INJ LONG |NJ RT A$C |NJ ATMTH INJ TIME PO CST TIN [NJ ? LAT [NJ ? LONG

gO.D0 1 5 48 2609.67 -26.79 68.09 181.89 99.55 I 49 18 2009.7 -25.19 59,T8

90.00 16 55 23 4385.80 6.00 16Z,38 176.63 62.27 17 48 Z9 5785.8 Z.24 175.72

100.00 2 54 14 2324.46 -27.98 46.87 161.65 100.99 5 12 59 I724,5 -26.17 58.53

100.00 17 49 38 4146.24 7.06 164.19 176.06 60.88 18 58 44 5546,? 3.I5 157,61

IIO,O_ 5 58 ?5 Z061.07 -51.11 26.04 180.82 |04.94 4 32 46 1461,I -?B.73 I?.63

110.0_ 18 41 5? 5982.59 9.82 150.08 174,_8 57.09 19 48 19 3382.4 3.4? |45.76

DIFFERENTIAL CORRECTIONS MIO-COUR5[ [X[CUTION ACCURACY ORS|T OETERNINATION ACCURACY

T0[_ TRA-|,3|77 TC3-4,49_ BAU 1.0192 SGT 45_2.6 SGR 250.0 $63 254.0 5T J906,3 SR 197.7 $5 657,7

R0£ ,142| RRA ,0062 RC] .|656 FAU .05557 RRT -.1969 RRF -.IZ73 RTF ,90|8 CRT .9475 CRS -.9972 CST -.95?8

r0E .9943 rRA .0229 FC3-2.837_ BSP 14261 SGB 4559.5 R23 -.0518 R15 -,9018 L$A Z016,5 NSA I97.6 $$A 14.0

DoE J.3136 eRA 1.3177 8C5 4.4960 FSP -766 SGI 4532.9 $62 245.1 THA 179.58 ELI 19J5.5 EL? 6Z,9 ALF 5.62

LAUNCH DAT_ 0£C J# X965 FLIGHT TIME J52.00 ARRIVAL D4TE NAY ]9 ]966

HELI(_CENTRIC CONIC

RL 147.20 LAL -.00 LOt. 85,96 VL

RP 108.94 LAP -Z.61 LOP 506.55 VP 37.053 GAP 8.27 AZP

RC_ GL 27.76 GP -3,56 7AL |J_.gJ ZAP 159.76 ET5

PL'AN[TOCLrN_rR]C CONIC

C3 _4 VHL 4.061 0LA I4,JZ RAL 5Z|.16 RAO 6567.7 VEL Jl.742

LN_ LNCH TIME L-I TIM_ INJ LAT INJ LONG INJ RT A$C

90.00 I 9 42 2623.98 -26.94 69.I1 185.95

90.00 16 49 46 435#.79 5.14 180.86 |78,60

I00.00 2 38 32 2537.47 -29.14 47,80 183.71

100.00 18 3 56 4120.53 6.2I I62.76 178.0_

1IO.OO 4 5 5_ 2071.37 -51.29 26.79 I6_,91

lIO,O0 18 35 3 3959.39 8.97 148,85 |76.33

OIFF£R[NTIAL CCIRRECTION$ NIO-COURS[

TDE 1.3418 TRA-I,ZZ04 TC3-4.7062 8AU 1.0387 567 4620.4

R0E .1479 RRA -.OO30 R(3 .2036 FAU .O5309 RRT -.1866

FOE .9583 FRA .0868 ¥C3-Z.7864 85P |4573 5GB 4628.0

8DE 1.5499 8RA 1.2204 8C5 4,7106 FSP -749 5GJ 4620,6

0ISTANCE 450.193

27.J96 GAL -3.77 ATL 86.00 HCA 220.75 SNA 124.78 ECC .19095 INC 3.9971 Vl 50.Z66

93,03 TAL 196,36 TAP 57.12 RCA 100.96 APO 145.61 v2 54.785

343.50 ?AE 130.27 ETE 184.98 ?AC 65.35 ETC 159.84 CLP-160.51

PTH Z.07 VHP 5.658 0PA -Z|.08 RAP 331.34 ECC |.?71fl

INJ AZNTH INJ TIN? PO C$T TIN INJ ? LAT INJ Z LONG

99.06 l 53 26 2024,0 -23.4| 60,7?

62.12 18 2 24 3758.6 1.57 J74.Zl

100.52 3 I7 50 1737,5 -26,40 39.43

60.70 19 12 17 3520.5 2.26 156.20

104,53 4 38 6 1471.4 -Z8,98 J8.35

36.86 20 J Z 3359.4 4.54 14Z.55

EXECUTION ACCURACY ORBIT DETERMINATION ACCURACv

SGR Z66.3 SG3 228.0 ST J969,9 SR 209.7 5S 662.0

RRF -,1319 RTF .9009 CRT .9610 CRS -.9967 CST -.9548

R25 -.0374 RI5 -.9009 LSA 2079,5 NSA 193,8 $SA 15.1

562 Z61.6 THA 179.38 ELI |990.0 EL2 57,4 ALF 5.87

LAUNCN_ DEC 18 1965 FLIGHT TIME 154.00 ARR|VAL CATE Nk y ?| 1966

HEL|OCENTR|C CONIC

RL 147.20 LAL -.00

RP _0_.g_ LAP -2.72

R( 75_:7d] GL Z7.56

PLANETOCENTRIC CONIC

C_ _ VNL 4.012

LNCH-_7_ LNCN T[M_

90.00 1 15 15

• 0._0 12 5 20

100;00 2 42 34

100_OO 18 18 42

1!o,00 4 $ 37
110.00 19 9 9

DIFFERENTIAL CORRECTIONS

TDE 1.3866 TRA-I,IJ25 TC5-4,9022 BAU 1.0562

RDE .15_0 RRA -,0122 RC3 .2187 FAU ,05052

rcL_ _ rR4 .1508 rC5-2.7167 BSP 14805

DoE 1.3_E 8RA 1.1124 8C] 4.907I FSP -725

D|STANCE 455,991

LOL 85.86 VL 27°142 G4L -_o42 AZL 96.07 xc_ 223.91 SNA |24.44 £CC .19206 ]NC 3.9290 Vl _O.266

LOP 309.71 VP 3?.012 GAP 6.47 AZP 92,53 TAL 194,67 TAP 58.58 RCA 100,54 APO 148,54 V2 _4.794

GP -5.t2 7AL 111.60 7AP 160,85 ETS 545.97 ?A[ 130,22 ETE 184.56 ZAC 65,?4 [TC 160,69 CLP-161.55

OLA 14,79 RAL 32_,56 RAO 6567.6 VEL 11.725 PTH _,O7 VHP 5.768 DPA -19.95 RAP 353.34 ECC 1,2650

L-I TIME INJ LAT INJ LONG INJ RT ABC INJ AZNTH JNJ T]NE PO CST TIN INJ ? LAT [NJ ? LONG

2642,06 -27.13 70.40 186.20 98.44 1 57 17 2042.1 -25.68 62.03

4329.67 4._1 I79.22 180.75 61.97 16 17 50 3729.7 .43 17?.59

2354,02 -28.54 48.99 185.98 99.93 3 ZJ 4_ 1754,0 -Z6.68 40,58

4092;94 5.29 161.25 180:16 60.54 19 Z6 53 3497.9 1.32 J54.69

2084.76 -31.51 27.77 185,20 103.99 4 4] 2_ 1484,8 -?9,27 J9,2_

3934.96 8.06 147.55 178,46 56.67 20 14 44 3_35,0 3.61 141,27

N[O-COUR$_ £XECUTION ACCURACY ORBIT DETERN|N4TION ACCURAC Y

SGT 4700.6 SGR Z81.9 5C3 222,0 ST 2043.9 SR 220.0 ss 669.6

RRT -,1702 RRF -,|269 RTF .8997 ERT ,9727 CRS -.9946 (ST -.9572

$69 4709.0 R_3 -.027| RI3 -.8997 LSA 7153.6 NSA 189.6 5S4 16.J

SGI 4700.8 SG2 277.8 TH_ J79.41 ELI 2055.1 EL2 50,8 ALF 5.98

LAUNCH--?( }8 196_ rL_GHT TIME 156.00 ARRIVAL DATE NA_ _3 1966

HELIOCENTRIC CONIC 0ISTANCE 46J.757

RL 147.20 LAL -.00 LOL 85,86 VL 27.089 GAL -3.06 AZL 86.13 HCA _27,O7 SNA 1_4.J0 ECC .19335 INC 3.96_2 V! 30.Z66

RP ]0_ LAP -2,8_ LOP 3/2,8? VP 36.973 GAP 8.69 AZP 92.6A TAL 192.96 TAP 60.04 RCA 100,11 APO 148.10 V? 34.784

RC PJ_._';'ZGL 27.35 GP -4.75 7AL I09.I7 ZAP 16|.90 ETS 344.34 ZAE 130.18 ETE 194.20 ZAC 67.19 ETC 161.45 CLP-167.SJ

PLANETO_ENTR_C CONIC

C3 15.773 VHL 3.972 0LA |5.5_ RAL 3_6.06 RA0 6567.6 V£L 11.71| PTH 2.06 VHP 5.882 OPA -18.83 R_P 335.36 ECC 1.7596

LNCH ATN_r-H LNCH TZNE L-| TIME INJ LAT INJ LONG INJ RT ASC INJ A?NTH INJ TIRE PO CST TIM INJ ? L4T [NJ ? LONG

}O-'-.-.-.-.-.-.-.-.__ 1 16 31 2665.60 -27.34 71.94 188.66 97.69 2 0 55 ?065.6 -25.99 63,53

90,00 17 22 4 4296.82 _.22 I77.50 193,09 61.95 18 33 43 3698.8 -.57 170.87

1_.-0_T 2 46 23 _73.80 -28.56 30,42 I88,45 99.21 3 25 57 1775.8 -77.00 41,97

100\O_ 18 34 55 4063,85 4.31 159.62 162.49 60.39 19 42 57 5465.8 .54 153.09

lJ_ J i3 35 2100.96 -31.77 28.96 J97.7J 103.33 4 48 ]6 15OI,0 -29.61 70.4?

IJ0.O_ 19 _4 JO 3909.46 7.10 146.I9 |80.77 56.47 ZO 29 _0 3309.5 ?.64 139.94

0IrFEREN_/AL C(_RRECT|ON5 MIO_COURSE EXECUTION ACCURACY ORBfT DETERNZNATION ACCURACY

TD[ _.4_g TRA -,9990 TC3-5.09J2 BAU 1.0747 $GT 4782.2 5GR 296.7 563 216.3 ST 2J20.1 SR 751 .4 $S 6?5.6

RDE .1602 RRA -.0214 Re3 .2307 FAU .048J9 RRT -.1514 RRF -.1195 RTF .8995 CRT t9870 CRS -.9917 CST -.9_99

FOE .9182 FRA .2089 FC3-2.6448 85P 15097 SGB 4791.4 R23 -,0174 R13 -.8995 L54 ?229.5 _SA 184.3 SS4 J7.J

B0E j.44_8 BRA .9992 8C3 5.0964 FSP -?09 SG| 47_.5 SG2 293.3 THA /79.46 ELI 2132.3 EL? 43.5 ALF 6.JZ

1892



JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL. 2. 1965-66

LAUNCH GATE O[C 18 1965 FLJGNT TIME 158.00 ARRIVAL CAT? MAY 25 1966

HELIOCENTRIC CONIC DISTANCE 467.520

RL 147,20 LAL -.00 LOL 85,96 VL 27.056 GAL -2.69 *?L 96.19 HCA 230.24 SMA 123.77 ECC .19481 INC 3,8134 V! }0.266

RP 108.94 LAP -?.93 LOP 316,04 VP 36.935 GAP 8.90 ATP gZ.44 TIL 191.24 TiP 61,4B RCl 99.66 IPO 147.88 v2 34.785

RC J59.168 GL 27.13 GP -4,43 71L I06.62 ZIP 162.90 ETS 344.61 ?AE 150.15 [TE 183.99 TiC 69,19 ETC 162,14 CLP-163.47

PLANETOCENTRIC CONIC

C3 15,516 V_L 3.939 0Li 16.30 RIL 328.69 R40 6567.6 ¥EL I|.?00 PTH 2.06 VNP 6.000 OPi -|?.77 RiP 337.40 ECC 1.7533

LNCH ATMTH LNCH TIME L-I TIME INJ LAT |NJ LONG [NJ RT ISC ]NJ ATMTN INJ TIME PO CSf TIH INJ 2 LIT ]NJ 2 LONG

90,00 I 19 36 2688.41 -27.55 73,73 191.32 96.92 2 4 25 2098.4 -26,32 65.28

90.00 17 39 54 4?66,57 Z,19 I75,69 J95.62 63.76 JB 5J 0 3666,6 -J,61 J69.07

100.00 Z 50 5 2396.62 -78.80 52,07 191,13 98.37 3 30 2 1796.6 -27.34 43.57

IO0.00 Ig 5? 6 4033.59 3.29 J5T.95 185.01 60.2? 19 59 19 _433.6 -.69 I51.43

IIO.DO 4 18 34 2119.76 -32,06 30.35 |90.43 |02,55 4 53 54 1519,8 -30.00 21.74

110.00 19 40 6 3893.ZZ 6.1| 144,80 |83.26 56.30 20 44 49 3283,? 1.64 139.57

DIFFERENTIAL CORRECTION5 MID-COURSE EXECUTION ACCURACY ORBIT DETERH]N_TZON ACCURACY

TOE J.4864 TRA -.9769 TC3-5.26|3 8AU |.0925 SGT 4860,| 5GR 310,8 SG_ 2|0.6 ST 2202,1 SR 242.9 SS 682.3

RO( .1667 RRi -,0305 RC5 ,2397 FAU .04588 RRT -.|_04 RRF -,|080 RTF ,8994 CRT .9_90 CRS -,9866 CST -.9627

F0E .900I rRi .2650 FC3-2,5598 BSP J5383 SGB 4870.0 R23 -.0098 RJ3 -.8994 LSl 2311.2 MSl 178.7 SSi 18.0

B0E 1.4938 BRi .8774 BC3 5.2668 FSP -69_ SG| 4860,3 $G2 308.| THI 179.52 ELI 2215.2 EL2 35.7 ILF 6.23

LAUNCH OAT? DEC 19 1963 FLIGHT TIME |60.00 ARRIVAL 0ATE MAY 27 J966

HELIOCENTRIC CONIC DISTANCE 4?3,2?0

RL 147.20 L4L -.00 LOL 95.86 VL Z6.983 GAL -2.30 ATL 86.21 HCA 233.10 SMi 123.45 ECC .19643

RP I08.94 LAP -3.02 LOP 319.20 VP 36.898 GAP 9,12 AtP gZ,25 TAL 189.51 TAP 62.90 RCA 99,Z0

RC 160,359 GL 26.87 GP -4.15 71L 103.94 ZiP 163.87 ITS 344,80 74£ I30,J3 ETE |83,63 71C 71.24

PLANE TOCENTRIC CONIC

C3 13,329 VHL 3.915 GLA l?,J2 RAL 33J,42 RAD 6567.6 VEL IJ.692 PTH 2.06 VHP 6.J23 DPA -J6.70

LNCH IZMTH LNCH TIN| L-I TIME IN| LiT IN| LONG |NJ RT ASC |NJ ATMTH _NJ TIME PO CST T_M

90.00 I 2? 32 2716.30 -27,76 75.74 |94.|6 95.65 2 7 49 E|16.3

90:00 17 58 47 4233.24 I,I! I73.83 189.36 61.70 19 9 20 5633.2

J00.00 ? 53 43 2422,27 -29.04 53.94 194.01 97.4| 3 34 5 IB22.3

100.oo 19 I0 I7 4002,50 Z,24 J56.25 187.73 60.JB 20 |7 0 3402.5

ii0.00 4 23 37 2J40.96 -32.36 31.93 193.36 I01.66 4 59 18 1541,0

1|o.oo 19 56 52 3856.57 5.10 14_,40 |85.95 56,15 2I J 9 3256.6

OIFFERENTIIL CGRRE(T]ON$ MI0-COURSE EXECUTION ACCUR4CY

TOE J.5447 TRA -.7454 TC3-5.4088 BAU l.lOg6 SGT 1934,7 SGR 324.0 SG3 205.1

RDE ,1734 RRA -.039J RE3 .24_ FAU ,04364 RRT -.|075 RRF -.09J5 RYF .8997

FOE ,9843 FRA .3|9J FC3-Z.4645 BSP 15644 SGB 4945.3 R23 -.0036 RJ3 -.8997

BOE 1.5544 BR4 ,7464 BC3 5.4144 FSP -675 SG! 4934.8 SG2 322.1 THA 179,59

INC 3.7634 VI 30.?66

IPO |47.69 V2 34.78T

[TC 162.77 CLP-|64.40

RAP 339,47 ECC 1.2523

IN| 2 LiT IN| 2 LONG

-?6.66 67.25

-2.68 I67.21

-27.7I 45.39

-|.74 149.72

-30,42 23.75

,62 J3?,I_

ORBIT 0ETERMINITION ICCURICY

ST 2789.8 SR 254.5 SS 689.6

(RT .9938 CR$ -.9809 CST -.9656

LSl 2398.6 Msl 172.8 554 18,9

ELI 2303.? EL2 2_.! ILF 6.30

L_UNCH DJTE 0EC |B 1965 FLIGHT TIME J6Z.OD kRRIV4L _4TE MAC 29 I966

HELIbCENTR[C CONIC

RL 147,20 LAL -.00

RP 108.93 L4P -3,10

RC 167.536 GL ?6.57

PLANETOCENTRIC CONIC

C] 15.218 VNL 3,901

LNCH AZMTH LNCM TIME

90.00 I 75 ?_

90.00 18 18 41

100.00 ? 57 ?0

100.00 19 29 24

JJO,OO 4 28 48

llO,OO 20 14 25

CIFF£RENTIIL C(_qRECT[ON$

TOE 1.6093 TRA -,6021 TC3-5.3226 BIU 1.|247

R_E -1806 RRA -.0476 RC3 .2482 FlU .04135

r_E .87J3 FRA .3737 rC3o2.3_22 BSP J584!

BEE 1.6194 BR4 ,6040 BE3 5.5_2 FSP -655

0IST4NCE 479.006

LOL 85,56 VL 26.931 G4L -1.91 i_L 86.28 MCl 236.56 SMA 123.17 Ecc .19824 INC 3.7174 vl 30.266

LOP 322,37 VP 36,863 GIP 9.34 47P 92,05 TAL 187.76 TiP 64,32 RCk 98.72 IPO 147,33 v2 34.T89

GP -3,90 ZIL I0|.17 ZiP I_4,80 ITS 344.9| ZIE I}0.|3 ETE I83.41 _IC 73,33 ET( 163.34 CLP-|65.30

DLl J7,97 RAL 3_4,27 RiO 6567,6 VEL lI.6BB PTH 2.06 VHP 6.250 0Pi -15,65 RiP 341.55 [CC 1.2505

L-I TIME IN| LAT IN| LONG IN| RT ASC IN| IZMTH IN| TIME P0 CST TIM IN| 2 LiT IN| 2 LONG

2747.10 -27,95 77,97 197.25 94.73 2 II 9 2147.1 -27.00 69.44

4199.16 .01 I?J.g3 |9|.30 61.68 19 28 40 3599.2 -3.77 I6_.30

2450.56 -29.27 56,01 197.11 96,35 3 38 10 1850,6 -28.09 47,41

3970.93 1.17 154,5| 190,66 60.13 20 35 35 3370.9 -2.8| 147.99

2164._8 °32,$7 33.69 |96.52 J00,66 5 4 52 J564.4 -30._6 ?4.94

3929.88 4.09 142.00 |88.94 56,03 21 18 15 3229.9 -.40 135.79

MI0-COURSE _X_CUTION ACCURACY OR6IT "CETERMINITION ICCURIEY

SGT 5001,7 SGR 336,5 5G3 J99.6 ST 23_3.6 SR 266.2 SS 697.9

RRT -,0_27 RRF -.075| RTF .8996 CRT .9965 CRS -.9744 CST -,9684

$GB 50|3.0 R_3 .0004 RJ3 -.8996 LS_ 2492.2 NS4 167.4 SS_ 19.7

SGI _00|.8 SG2 335.4 THA 179.69 ELI 2398.3 EL2 22,1 ALF 6.35

L_UNCH _ATE DEC 18 1965 FLIGHT TIME 164.00 IRRIV&L DITE MAY 31 1966

HELIOCENTRIC CONIC

RL 147.70 LAL -.00

Rp 109.97 LAP -3.17

RC 164.699 GL 26.?3

PLANETO_ENTRIC CONIC

C3 15.1B7 VHL 3.897

LNCH IZMTH LNCH TIN[

90.00 I 28 9

90.00 18 39 31

100.00 3 0 59

I00.00 I9 49 2Z

110.O0 4 34 9

JlO.O0 ?0 32 41

OISTANCE 484.727

LOL 85.86 VL 26,880 GAL -1.50 AZL 86,33 ME| 239.72 SMA 122.81 ECC .20025 INC 3.6745 Vl 30.266

LOP 323.53 VP 36,8?8 GAP 9._7 A?P 9i.85 TAL 186.01 TiP 65.73 RCl 98.2_ APO I47.40 v? 34,792

GP -3,68 7AL 98.29 ZAP J65,7J £TS 344.94 ?AE J30,J4 ETE I83.27 TiC 75,46 ETC 163,85 CLP-166,19

OLA |8.83 RAL 337.2_ RiO 6567.6 VEL ii.686 PTH 2.06 VHP 6.382 OF| -14.59

L-] TIME INJ LAT INJ L_NG INJ RT ASC |NJ A?MTH INJ TIME PO CST TIM

2790.63 -28.12 80.41 200,_3 93.52 2 14 30 2180.6

4164.7I -|.|0 J70.01 J94,46 6J.70 J9 48 55 3564,7

248|.30 -79.48 58.27 200.41 95.17 3 42 20 18_1.3

39]9.27 .|0 15_.79 I93.79 60,IJ 20 55 2 3339.3

2189.50 -32.9B 33,6| |99.88 99,56 5 10 39 1589,8

3803.53 3,08 140.62 19|.93 55,94 2I 36 5 3203.5

DIFFERENTIAL CORRECTIONS

T0E 1.6751 TRA -.4528 TC3-5,6142 BiO 1.1410

ROE .I882 RRA ".05_5 RE3 .2176 FAU .03928

rOE .8568 FRA .4732 FC3o2.2390 BSP 16098

BOE /.6857 BRi .456J _C3 3.6|96 FSP -640

MID-COURSE EXECUT/ON ACCURACY

SGT 5070.2 SGR 3i8.2 SG3 194.4

RRT -.0579 RRF -.0573 RTF .9006

SGB 5082.2 R23 .0049 R|3 -.9006

SGI 5070.3 SG2 347,6 THt |79.77

R4P 343.65 ECC 1.2499

IN| ? LAT IN| 2 LONG

-27,33 71,83

-4._ J63.37

-28.45 49.62

-3.88 1_6.75

-3J.30 26.7_

-1.41 J34.41

ORgIT DETERMIN4TION AC(URICV

ST 2475.3 SR _78.0 95 703.7

CRT .9972 CRS -,96?4 CST -.9717

LSI Z583.2 MS4 161.6 $S_ 20,5

ELI ?490.8 EL2 ?0.5 ILF 6,39

J893



JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL 2 1965-66p

LA_NCM 0_T[ CEC ]B I965

HELI©CENTRIC CONIC

RL 14?.ZO LAL -,00

Rp 108.9] LAP -3.Z3

RC ]66.847 GL 23.82

PLANETOEENTRZC CO@4ZC

C3 IS.Z4I VHL 3.904

LNCH AZMTH LNCM riME

90.00 J 30 56

90.00 Z9 I I2

]00.00 3 4 43

JO0.O0 20 IO 6

JJ0.00 4 39 d3
s]O.00 2_ 51 35

FLIGHT TIME ]66,00 4RRIV4L _4T[ JUN 2 J966

CISTANCE 490.4}Z

LOL 63.86 VL 26.829 G4L -1,08 47L 86.37 MCA 242.86 5MA JEZ.30 ECC .Z0247 INC 3,6344 V! 30.266

LOP 328.70 VP 36.794 GAP 9.8| 47P 9J.66 T4L |64.24 TAP 67.13 RE4 97.70 4PO 117.30 v? 3,.T96

GP -3.49 ?AL 95.32 TAP I66.60 £T$ 344.88 ?AE 130.J6 ETE 183.05 74C 77.6_ ETC 164.32 CLP-167.05

CLA J9.70 RAL 340.30 RAC 6567.6 VEL J1.689 PTH 2.06 VHP 6.520 CP4 -J3.54 R4P 343.T6 ECC 1.2508

L-I TIME ]NJ LAT JNJ LC_G IN! RT ASC IN! AZMTH IN! TIME PO CST TIN ZNJ 2 L4T IN! 2 LONG

2816,68 -?B.Z4 83.04 204.0| 9?.ZO 2 17 52 2216.7 -27.63 74.43

4130.27 -2.ZJ J68.09 J97.83 61.76 20 10 2 3_50.3 -5.97 161.43

2514.27 -Z9.66 60.7| 203.92 93.90 3 46 37 2914.3 -28.80 52.O1

3907.9| -.97 I5|.06 197.|4 60.J? 2I J5 24 3307.9 -4.94 _44.32
2217.02 -33._6 37.68 203.47 98.37 5 I6 40 IEJT.O -3J.75 28.78

3777.93 Z.Jl I39.28 ]95.2Z 55.87 ?! 54 33 3]77.9 -2.38 I33.08

GIFFERENTtAL CONRECTIONS NIt-COURSE EXECUTION 4CCuR4Cv ORBIT SE TERMZNA TION ACCURACY

TOE J.7445 TR4 -.2929 T(3-5.666_ BAU J.256! SGT 5J33._ SGR 359.] SG3 I89.2 St 2567.3 SR 289.8 SS TO8.8

ROE .J964 RRA -.0628 RC3 .Z439 FAU .03720 RRT -.0326 RRF -.0374 RTF .90J6 CRT .9963 CRS -.9599 CST -.9737

FCE .8434 FRA .47|8 FC3-2.JJ3J BSP J6338 SGB 5146.! R23 .0079 R!3 -.90J6 LS4 2674.4 MSA |37.0 $$4 ZJ.|

BO[ |.7_35 8RA .2996 BE3 5.6738 FSP -625 $GJ 5133.3 SGZ 358.9 THA !79.87 [LJ 2583.5 EL2 24.8 ALF 6.42

L4UNCH DATE OEC JB I965 FLIGHT TIME J68.00 ARRIV4L CATE JUN 4 1966

HELIOCENTRIC CONIC C|$TANCE 496.!Z0

RL J47.20 L&L -.00 LOL 85.86 VL Z6.779 GAL -.64 A?L 86.40 HC4 246.05 SMA ]22.20 ECC .2049! INC 3.5964 V! 30.266
Rp |08.89 LAP -3.29 LOP 33!.87 VP 36.76Z GAP J0.06 AZP 9!.46 TAL JBZ.47 T4P 68.5Z RCA 97.J6 APO 147.24 V2 34.800
RC J68.960 GL Z5.35 GP

PLANETOCENTRZC CONIC

C3 I5.389 VHL 3.923

LNCH A?MTH LNCH TIME

90.00 I 33 44
90.00 I9 23 38

I00.OO 3 8 35

lO0.O0 20 31 29

llO.O0 4 45 34

]lO.O0 ZI !0 39

DIFFERENTIAL C_RECTION_

TOE J.8J70 TRA -.!235 TC3-5.6_6I 8AU J.JT08

ROE .2034 RRA -.O694 RC3 ._37J FAU .035_3

FOE .8309 FRA .3!83 FC3-I.98J8 BSP J6582

80E J.8286 BRA .I4J7 BC3 f.691J rsP -6!_

-3.3Z ?AL 92.26 ZAP 167.46 ET$ 344.73 7AE 130.J9 ETE |82.9! 7AC 79.80 ETC J64.75 CLP-167.90

0LA 20._6 RAL 343.46 RJ0 6567.6 VEL J1.693 PTM 2.06 VHP 6.664 _PA -]2.49 RAP 347.89 ECC J.2533

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ ATMTH ]NJ TIME PO CST TIN INJ 2 L4T INJ Z LONG

2835.04 -28.3J 85.85 207.67 90.80 2 2J J9 2235.0 -27.90 77.20
4096.23 -3.3J 166.19 ZOJ.4! 6J.86 20 3! 54 3496.2 -7.O, 139.50

Z549.20 -29.79 63.30 207.6_ 9Z.Sfl 3 51 4 1949.2 -29.]2 3,.36

3877.30 -Z.O0 |49.38 Z00.69 60.!7 2J 36 6 3277.3 -5.96 J42.82

2243.78 -33.53 39.88 Z07.25 97.09 5 25 0 !645.8 -32.J8 30.9!

3753.49 I.J7 !38.00 J98.70 55.03 Z? J3 32 3153.5 -3.32 I31.80

MI0-COURSE EXECUTION 4CCURACY ORBIT 0ETERNINA TION ACCURACY

5GT 3J94.4 SGR 369,2 5G3 J84.2 ST 2657.8 SR 301.8 SS 7J3.0

RRT -.0066 RRF -.0J6J RTF ,9032 CRT .9939 CRS -.9522 CST -.976!

_G_ _207._ R23 *0J0J R|5 -.903_ L$A 2764.0 MSA J32.9 $_A 2|._
SGI 5194.4 SGZ 369.2 THA |79.97 £LJ 2674.7 EL2 35.0 4LF 6.44

L4UNCH 0476 CEC I8 1965

HELIOCENTRIC CONIC

RL 147.20 LAL -.00

RP JO_.B8 LAP -3.33
RC 17i.096 GL 24._2

PLANETOCENTRIC CONIC

C3 15.637 VHL 3.934

LNCH AZMTH LNCH TIME

90.00 J 36 37

90.00 19 46 42
IO0,O0 ] J2 38

100.00 20 33 22

110.00 4 5J 44

|10.00 2I 30 46

FLIGHT TIME 170.00 4RRIV4L 0ATE JUN 6 1966

CIST4NCE 501.790

LOL 85.66 VL 26.729 G_L -.]B 47L 86.44 HCA 249.2! SMA |2|.90 ECC .?0760 INC 3.5603 V! 30.266

LOP 335.04 VP 36.730 G4P J0.3l A?P 9J.27 TAL l_0.70 TAP 69.9! RCA 96.59 4PO 147.20 v2 34.805

G_ =3.J7 ?AL _9.J8 ?4P 168.30 ETS 344..48 746 J30.23 £T£ 182.79 ?AC 82.0! ETC 165.J5 CLP-168.73

DLA 21.39 RAL 346.7! R4D 6567.6 VEL !J.706 PTH _.06 VHP 6.8|5 CP4 -I!.44 RAP 350.0J ECC J.2373

L-I TIME IN! L4T INJ LONG IN! RT ASC IN! 4?MTH INJ TIME PO CST TIN IN! 2 LAT IN! 2 LONG

2895.42 -2_.3! B8.80 Z!J.52 89.32 2 24 53 2293.4 -28.10 80.14

4063.07 -4.37 J64.33 205.!9 61.99 20 54 23 3463.J -8.08 ]37.62
ZSB3.S! -29.67 66.02 ZII.3! 91.12 3 55 44 1985.8 -29.40 37.Z4

3847.9J -3.00 !47.76 Z04.44 60.Z4 2! 57 30 3247.9 -6.94 J4J.I9

2273.8! -33.76 42.20 2!!.24 95.74 5 29 40 I675.8 -32.59 33.16
3730.67 .30 136.8| 202.38 55.82 22 32 57 3130.7 -4.19 J30.60

CIFFERENTIJL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT 0ETERMIN4 TION ACCUR4CY

T_E 1.8886 TRA .0566 TC3-5.6620 BAU 1.J846 5GT 5Z48.6 SGR 378.3 SG3 178.8 ST 2739.9 SR 3J3.8 SS 7J2.0

ROE .2J52 RRA -.0732 RC3 .2275 FAU .03326 RRT .0|88 RRF .0036 RTF .9046 CRT .9904 CRS -.944! CST -.9780

FOE .8140 FRA .5643 FC3-!.84!7 BSP !6763 SGB 5262._ RE3 -.0!33 R!3 .9046 LSA 2844.2 MSA I49.8 SSA ZI.8

6OE 1,9008 BR4 .094! BC3 5.6666 FSP -596 5GJ 5248.6 SG? 376.4 TM4 .08 ELI 2757.5 EL2 43.J ALF 6.47

L4UNCH FATE OEC I_ 1963 FLIGHT TIME !72.00 ARRIVAL DATE JUN 8 1966

HELIOCENTRIC CONIC OISTANCE 507.44I

RL I47.20 LAL -.O0 LOL 85.86 VL 28.680 GAL ._9 _ZL 86.47 HCA Z52.38 SMA !2!.60 ECC .21055

RP 108.86 LAP -3.36 LOP 338.Z! VP 36.700 GAP !0.56 _ZP 9!.07 TAL J78.9! TAP 7!.29 RC4 96.00

RE 173.196 GL 24.22 GP -3.O3 ?AL 86.04 7AP J69.12 ETS 344.13 ?AE !30.28 ETE 182.68 ?AC 84.?4
PLANETOCENTRIC CONIC

C3 J3.996 VHL 3.999 OLA 22.19 RAL 350.04 RA0 6567,6 VEL !!.7_l PTH _.07 VMP 6.973 DPA -J0.3_

LNCH AZMTH LNCH TIME L-I TIME IN! LAT IN! LONG IN! RT ASC IN! AZMTH IN! TIME PO CST TIN

90.00 ] 39 39 _937.52 -28.Z4 91,B8 _15.53 87.78 2 28 36 2337.5
90.00 _0 JO 13 403!.25 -5.36 J62.54 209.17 62.J6 ZI !7 24 343J.3

JO0.O0 3 16 57 2623.77 -29.89 68.04 ZJ5.58 89.63 4 0 4l 2023.8

100.00 2J J5 36 3820.23 -3.93 !46.24 206.37 60.34 22 !9 !6 3220.2

I]O.O0 4 38 !6 2306.83 -33.94 44.60 2J5.4! 94.33 5 36 42 1706.8

llO.O0 21 30 47 3709.94 -.49 J35.73 206.23 55.82 22 52 37 3109.9
OIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

5GT 5296.0 5GR 387.3 SG3 !74.3

RRT .0476 RRF .0345 RTF .9047

5GB 53!0._ RE3 -,0089 Rl3 .9047

5G] 5296,0 SG? 386.9 THA ,20

TOE 1.9720 TRA .2534 TC3-5.5787 BAU J.!939

R0E ,2262 RRA -.0798 RC3 ,2!56 F_U .03J!l

FOE .SJ!_ FRA ,6!53 FC3-!.6837 BSP 16866

B0E !.9849 BRA .2657 BC3 5.5829 FSP -57_

INC 3.5256 Vl 30.266

APO 147.21 v? 34.8J1
ETC ]65.30 CLP-169.55

RAP 352.|5 ECC ].2632
INJ 2 LATINJ Z LONG

-28.25 63.2J

-9.07 I53.80

-29.62 60.04

-7.83 J39.6,

-32.97 35.50

-4,9T J29.51
ORBIT _ETERMIN4TION ACCURACY

ST 2830.6 SR 3_6.2 ss 721.6

CRT .9_60 CR5 -,9365 CST -,9B02

LSA 2935.5 M54 J48.6 5S4 2J.9

[LJ _4_,_ EL2 54,1 ALF _,49

1894

f



JPL TM 33-99 EARTH--VENUS TRAJECTORIES t VOL 2, 1965-661

LAUNCH DATE CEC ]_ 1965

HELIOCENTRIC CONIC

RL 147.?0 LAL -.OO

RP J08.84 LAP -3,38

_C J75.Z78 GL 23.55

P_ANETOCENTRIC CONIC

C} 16.476 VHL 4.059

LNCH AZNTH LNCH TIME

90.00 I 42 52

90.O0 20 34 0

IO0.O0 3 ?J 33

JOO.OO Zl 37 59

lI0.00 3 5 J?

IJo.O0 ZZ IO 51

FLIGHT TIME 174.00 ARRIVAL _ATE JUN lO J966

0ISTANCE 513.068

LOL 83,86 VL 26.63! GAL ,76 AZL 66.31 Mca

LOP 341.38 VP 36.671 GAP 10.86 ATP 90,87 TAL

GP -Z.9J ?AL 82.87 74P 169.93 ETS 343.64 7AE

?55,54 SMA IZI.3? ECC .Z1376 INC 3.49Z1 VI 30.?66

177.13 TAP 78.67 RCA 95,38 APO 147.Z5 V? 34.8IT

130,33 ETE ]82.60 7AC 66.50 ETC 163.8Z CLP-I70.35

OLA ?2,94 RAL 353.43 RA0 6567°7 VEL IJ.TAI PTH 2.07 VHP 7,140 CPA -9.33 RAP 354.79 ECC l.Z?|_

L-I TIME IN| LAT ZNJ LONG |NJ RT ASC |NJ AZMTH IN| TIME PO CST TIN IN| 2 LAT IN| ? LONG

Z980.95 -29.08 95,04 219.69 86,I9 2 32 33 2380.9 -28,31 86.39

4001.33 -6.33 /60.86 2J3.32 62.34 21 40 42 3401.3 -9.99 Ifi4,O8

Z662.68 -29.84 71.73 219.79 8B,lJ 4 5 37 2062.7 -29,78 6?.93

3794,63 -4.79 144.63 212.47 60.46 22 4I I4 3J94.8 °8.69 138.22

2338.49 -34.08 47,06 219.75 92.86 5 44 1! 1738.5 -33.30 37.91

3691.78 -I.I9 134.79 210.23 55,63 23 12 23 3091.8 -5.66 I?8.56

CJFFERENTJAL CORRECTIONS

TOE Z.0440 TRA .4542 TC3-3.4788 BAU 1.2076

ROE .2380 RRA -.0837 RC3 .2009 FAU .02945

FEE .794J FRA .6373 FC3-|.5475 BSP 17J18

BOE 2.0578 8RA ,4616 BC3 5.4825 FSP -364

MI0-COURSE EXECUTION ACCURACY ORBIT DE TERMINATION ACCURACY

5GT 5347,1 SGR 394.8 SG3 169,5 ST 2895.7 SR 336.I SS 716.5

RRT .0731RRF .0547 RTF .9077 CRT .9609 CRS -.9286 CST -.9817

SGB 5361.7 R23 -.0120 R13 .9077 LSA 2998.5 MSA 147.7 SSA Z|.7

SGJ 5347.2 5G2 393.7 THA ,3I EL1 29J4.7 EL2 65.4 ALF 6,54

LAUNCH DATE DEC IB I963 FLIGHT TIHE |76,00 ARRIVAL CAT? JUN IZ 1966

HELIOCENTRIC CONIC

RL 147.20 LAL -.00

Rp 108.82 LAP -3,39

RC I77.341 GL 22,8?

PLANETOCENTR[C CONIC

C3 I7.092 VHL 4.|34

LNCH ATMTH LNCH TIME

90.00 I 46 ?2

90,00 20 37 51

100.00 3 26 35

100.00 22 0 JB

llO.O0 5 12 36

IJS.00 22 30 4e

DIFF6R[NTIAL CORR6CTIONS

TOE 2.|I95 TRA .6684 TC3-§,3287 BAU 1.2|84

ROE .2510 RRA -.O863 RC3 .1847 FAU .02768

FOE .7815 FRA ,7005 FC3-I.402| 8SP 17290

BDE Z.J343 BRA .6740 8C3 5.33J9 FSP -549

0ISTANCE 318.671

LOL 85.86 VL 26.583 GAL 1.29 AZL 86,54 HCA 238.71 SMA 121.03 ECC .21732 |NC 3.4596 Vl 30,266

LOP 344.55 VP 36.643 GAP 11.|3 AZP 90.68 TAL ]75.34 TAP 74.05 RC4 94.73 4PO J47.34 V2 34,824

GP -2.80 7AL 79.69 ZAP J70.72 ETS 343.00 7AE 130.39 ETE 182,52 7AC 88.77 ETC I66.lJ CLP-JTJ.15

OLA 23.64 RAL 356.85 RAO 6567.7 VEL 11.768 P7H 2.0P VHP 7.315 DPA -8.27 RAP 336,44 ECC 1.7813

L-I TIME IN| LAT IN| LONG IN| RT ASC IN| AZMTH IN| TIME PO CST TIN IN| 2 LAT IN| E LONG

3025.29 -27.84 98.27 223,97 84.60 2 36 47 2425.3 -28.30 89.63

3973.84 -7.20 159.30 217.63 62,54 22 4 5 3373.8 -10.82 15_.49

2702.12 -2_,71 74,66 224.14 86.58 4 11 38 2J02.J -29.87 65.85

3777.24 -3,34 143.38 2/6,73 60.58 23 3 11 3172.2 -9.42 136,94

2370,49 -34.I6 49.56 224.23 91,40 5 52 6 1770.3 -33.39 40.36

3_76.65 -1,76 134.00 2J4.38 53.86 23 32 4 3076.6 -6.23 127.76

NI0-COURSE EXECUTiON ACCURACY ORBIT OETERNINA TZON ACCURACY

SGT 539|,J SGR 401.7 5G3 164.8 ST 2956,0 SR 350.0 SS 713.8

RRT .1000 RRF .0799 RTF .9J01 CRT .9753 CRS -.92JO CST -.9633

SGB 5406.I R23 -.0I|7 RJ3 .910J LSA 3057,4 NSA 148.O SSA 21.4

SGJ 3391,3 552 399.7 THA .43 ELI 2975.6 EL2 76.8 ALF 6.59

LAUNCN CATE DEC JR 1963

HELIOCENTRIC CONIC

RL 147.70 LAL -.0D LOL 83,66 VL

Rp ]08.79 LAP -3.39 LOP 347,73 VP

RC I79.385 GL 22.04 GP -2.70 ZAL

PLANETOCENTRIC CONIC

C3 17,858 VNL 4,726 DLA 24.27 RAL

LNCH AZNTH LNCH TIME L-I T[NE [NJ LAT

90.00 J 50 12 3070,06 -27.3!

90.00 2J 2| 3! 3949,40 -7,96

100.00 3 32 4 2741.64 -29,52

100,00 22 22 20 3753,05 -6.I8

I10,00 3 20 28 2402.49 -34,18

1lO.O0 22 50 25 3664.97 -2.21

CIFFERENTIAL CORRECTIONS

TDE Z.1930 TRA ,8976 TC3-5.1346 BAU 1.2265

ROE ,2631 RRA -,0877 RE3 .1674 FAU ,02588

FOE .7688 FRA .7453 FC3-1.2546 BSP J740J

BDE 2,2109 8RA ,9018 Be3 3,1373 FSP -533

LAUNCH DATE DEC 18 1963

FLIGNT TIME J76.00 ARRIVAL 0ATE JUN |4 ]966

OISTANCE 524.247

26.536 GAL 1.82 AZL 86.37 HE4

36,615 GAP 11.46 A?P 90.48 TAL

76._1 7AP J71,50 ETS 342.|7 ?AE

261.88 SNA 120.76 ECC .221J8 INC 3.4Z77 V! 30.266

|73.55 TAP 75,43 RCA 94.05 APO 147.46 V2 34,832

|30.46 ETE 182,46 ZAC 91,05 ETC J66,36 CLP-ITI.93

• 30 RAO 6567.7 VEL 11.800 PTH 2.09 VNP 7.50I 0PA -7,20 RAP 358.60 ECC J.2939

IN| LONG IN| RT ASC IN| AZNTH IN| TIME PO CST TIN IN| 2 LAT IN| 2 LONG

101.50 228.36 83.01 2 41 22 2470.l -28.19 92.90

157,9| 222.07 62.74 22 Z7 20 3349.4 -1l,56 |51.O7

77.58 228.60 85.05 4 |7 46 2141.6 -29.89 68,79

142.32 221.11 60.70 23 24 53 3153.0 -I0,04 135.86

52.06 228,84 89.92 6 0 31 1802.5 -33,82 42.83

|33.39 218.64 55,B8 Z3 5! 30 3065.0 -6,67 127.14

M|O-COURSE EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY

SGT 5428.7 SGR 407.7 SG3 J60.2 ST 3005.7 SR 36J.6 55 709.d

RRT .1273 RRF .I060 RTF .9|2J CRT .9693 CRS -.9134 CST -.9846

SGB 5444,0 R23 -.0|08 R|3 .9121 LSA 3105.7 MSA 149.9 SSA 20,9

SGJ 3429.0 5G2 404.4 THA -55 ELI 3026,0 EL2 88.3 ALF 6.66

FLIGHT TIME 180.00 ARRIVAL DATE JUN 16 1966

HELIOCENTRIC CONIC 0[STANCE 5_9.792

RL 147.20 LAL -.O0 LOL 83.86 VL 26.489 GAL 2.38 AZL 86.60 HE4 265.05 SNA 120.48 ECC .2234J INC 3.3963 Vl 30.266

Rp 108,77 LAP -3.38 LOP 350.90 VP 36.589 GAP 11.79 AZP 90,29 TAL 171.77 TAP 76,82 RCA 93,32 4PO |47.64 V2 34,840

RE 181.409 GL 21.20 GP -2.61 ZAL 73.37 ZAP 172,26 ETS 34J.10 ZAE J30.52 ETE 182,4| ZAC 93.34 ETC |66.fi9 CLP-IT2.7t

PLANETOC6NTRIC CONIC

C3 I8.793 VHL 4.335 OLA 24.83 RAL 3.75 RAD 6567,8 VEL 1J.840 PTH 2.|0 VHP 7.699 DPA -6.I4 RAP .75 ECC 1,3093

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH [NJ TIME PO CST TIN INJ 2 LATINJ 2 LONG

90.00 I 54 31 3114.68 -27.|0 |04.70 232.82 8|.45 2 46 26 23J4,7 -28.00 96.J5

90.00 2| 44 43 3928.65 -8,6| |56,73 226.62 62.92 22 50 I| 33_8.7 -12.J7 149.86

I00.00 3 38 6 2780.74 -79.25 80.45 Z33.15 83.56 4 24 26 2180.7 -29.84 71.70

100.00 22 43 49 3737.82 -6.69 |4|.67 225.58 60.80 23 46 7 3157.8 -10.53 134.99

J10.00 3 28 52 2434.|9 -34.|5 54.53 _33.53 88.46 6 9 26 J834.2 -33.99 45.29

I10.00 23 9 33 3637.14 -2.3J 132.98 223.00 35.90 24 J0 30 3057.| -6.97 126.73

OIFFERENTIAL CORRECTIONS NI0-CC_JRSE EXECUTION ACCUR4CV ORB|T 0ETERMINATION ACCURACY

TOE 2.?655 TRA |.I,360 TC3-4,9135 8AU |.2335 5GT 3465.0 SGR 412.9 SG3 155,7 ST 3037,9 SR 372.7 SS 702.!

R06 ,2803 RRA -,0877 RE3 ,1492 FAU .02426 RRT .|539 RRF ,J3|4 RTF .9|50 CRT ,963! CRS -.9061 CST -,985H

FOE ,7546 FRA .7875 FC3-|.||75 BSP |7574 5GB 3480.5 R23 -.0103 RI3 .9150 LSA 3136.3 MSA 152.5 SSA 70.3

BOE 2.2828 eRA 1.1394 8C3 4.9178 FSP -52J SGJ 5465.3 SG2 407.9 THA .67 ELI 3059.0 EL2 99.6 ALF 6,75

1895



JPL TM 33-99 EARTH--VENUS TRAJECTORIES rVOL 2, 1965-66J

.r LAUNCH 0ATE C£C IB 1965

HELIOCENTRIC CON|C

RL 147.20 LAL -.00 LOL 83,86 VL

RP J08.T4 LAP °5.36 LOP 554.08 vP

RC 183,413 GL Z0,33 GP -2.55 _AL

PLANETOCENTRIC CONIC

C3 19.916 VHL 4.463 CLA 25,31 RAL

LNCH ATNTH LNCH TIME L-I TINE JNJ LIT

90.00 1 39 25 3158.52 -26.6Z

90.00 22 T 10 3912.29 -9.11

lO0,OO 3 44 45 2818.93 -28.93

I00.00 Z3 4 31 3727.I0 -7.05

110,00 5 31 47 7465.30 -34.07

110.00 Z3 ?7 59 3653.49 -2.65

0[¢rERENTZAL CC_R£CTIONS

TCE 2.3339 ?RA 1.3887 TC5-4.6647 BAU 1.Z425

ROE .2970 RRA -.0864 RC3 .|309 FAU .02263

rCE °7406 rRA .8306 rE3 -.9839 BSP I7726

B0E 2.3527 8RA 1.39J3 gO3 4.6885 rSP -509

LAUNCH DATE DEC 18 J965

fLIGHT TIN[ 182,00 ARR|VAL CAT[ JUN JB |966

ClSTANC£ 535,302

Z6.443 G4L 2.96 47L 86.63 HC4

36.564 GAP )2,I4 AtP 90.10 TAL

70.26 TAP J73.0J £TS 339.?2 7AE

268.22 SN4 120.22 ECC ,23004 ;NC 3.3653 vt 30,Z66

169.99 TAP 78.21 RE4 92.56 4PO J4T,St v2 34.849

130.59 ETE 182,36 74C 95.65 ETC J66.78 CLP-173.48

7.18 RAC 6561.8 VEL JI.887 PTH 2.1! VHP ?.909 CPA -5.08 RAP 2.9| ECC J,3278

INJ LONG |NJ RT A$C INJ ATNTH |NJ T|NE PO C$T T|N INJ 2 LAT |NJ Z LONG

JOT.B2 237.33 79.96 2 32 4 2558.5 -2T.T3 99.33

J55.79 23J.24 63.07 23 17 22 33J2.3 -I2.65 148,90

83.25 231.77 82.12 4 3! 44 2218.9 -29.72 74.53

J4J.08 230.J3 60.6_ 24 6 38 3177,1 -10.88 134.38

56.96 238.34 87.02 6 JB 52 1865.5 -34,1! 47.72

132,79 227.41 55.9I 24 28 52 5053.5 -7.11 126.54

NI0-COURSE EXECUTION ACCURACY ORBIT _£ TERNINATiON ACCURACY

SGT 5495.7 SGR 4|7.2 SG3 151.3 ST 3056.8 5R 383.0 SS 693,5

RRT .I806 RRF .1578 RTF .9177 CRT .9561 CRS -,8988 CST o,9869

SGB 55II.5 R23 -.0090 RI3 .9|77 LSA 3153.9 MSA J36,2 554 19,6

SGI 5496.Z 5G2 410,3 THA .79 ELI 3078.7 EL2 J10.7 ALF 6.84

HELIOCENTRIC CONIC

RL 141.20 LAL -.00 LOL 85,88 VL

RP JO8.7J LAP -3.35 LOP 357.26 VP

R( 185.395 GL 19.41 GP -2.45 ZAL

PL4NETOCENTRIC CONIC

C3 Z_.253 VHL 4.6J0

LNCH AZMTH LNCH TIME

90.00 2 5 3

90.00 22 28 33

IO0.O0 3 32 7

JO0.O0 23 24 10

110.00 5 47 J3

lJ0.00 23 45 34

CIF_ERENTIAL CORRECTIONS

"TOE 2.3990 TRA |.6_32 TC3-4,3906 BAU 1.2479

ROE .3|46 RRA ".0833 RE3 .1128 FAU .02106

rOE .7286 FRA .8137 FC3 -.8579 8SP J7868

8OE 2.4193 BRA 1.6373 BE3 4.39_0 FSP -497

FLIGHT TIME |84.00 ARRIVAL CATE JUN ZO 1966

CISTANCE 340,773

26.397 GAL 3.57 AZL 86.67 HCA 2?J.39 SMA JI9.95 ECC .23509 INC 3.3342 vI 30.266

36.540 GAP J2.5J AZP 89,92 TAL I68.2! TAP 79.6! RCA 9J.75 APO I48.13 v_ 34.858

67.22 ZAP 173.75 ETS 337.94 ?AE 130.66 ETE 182.33 ?AC 97.96 ETC 166.95 CLP-|?4,Z5

CLA 23.7_ RAL 10.56 RAO 6567.9 V£L ij.943 PTH 2.J3 VHP 8.153 CPA -4.O2 RAP 5.07 EEC 1.3498

L-I TIME INJ LAT INJ LONG INJ RT AS( INJ AIMTH |NJ TIME PO CST TIN |NJ Z LAT ]NJ Z LONG

3200.89 -26.O8 IJ0,SJ 241.93 78.56 2 58 _4 2600.9 -27.40 lO2.39

3901,00 -9.46 155,14 235.90 63.19 23 33 34 3301.O -12.98 148.24

2855.13 -28.fl6 85.92 242.44 80.77 4 39 43 2255.7 °29.54 77.25

3721.40 -?.24 140.76 234.7! 60.92 24 26 iJ 3J2J.4 -IJ.06 134.06

2495.62 -33.94 _9.32 243.19 85.63 6 28 48 I895.6 -34.J? 50.08

3854.27 -2.62 132.83 231.86 55.9| 24 46 28 3054.3 -?.08 126,58

HIE-COURSE EXECUTION ACCURACY OPBZT CETERNZNAT[ON ACCURACY

SGT 5521.9 SGR 420.6 SG3 147.0 ST 306J.6 SR 392.5 5S 683.8

RRT .2074 RRF .J845 RTF .9205 CRT .9500 CRS -.8916 CST -.9879

SG8 5537,9 R23 -.0076 RI3 .920_ LSA 3157.4 NSA 160,6 554 18.8

SGJ _522.6 SG2 4I|.4 THA .9t ELI 3084.3 EL2 JZJ.6 ALF 6.95

LAUNCH 04TE C£C 18 1965

HELIOCENTRIC CONIC

RL 147,Z0 LAL -,00

RP 108.68 LAP -3.29

RC J81.337 GL 18.48

PLANETOCENTR|C CONIC

C3 22.833 VNL 4.778

LNCH AZMTH LNCH TIME

90.00 2 JI 35

90.00 22 48 34

100.00 4 0 I5

100.00 23 42 34

110.00 3 37 9

1J0.00 0 6 5

FLIGNT TIME 186.00 ARRZV4L OAT[ JUN ZZ J966

0]STANCE 546.I99

LOL 85.86 VL 26.352 GAL 4.ZJ A?L 86.70 NCA 274.57 SNA 119.70 ECC .24062 INC 5.3031 Vl 30,266

LOP .44 VP 36.5J7 GAP 12.90 A?P 89.74 TAL J66.45 TAP 81.02 RCA 90,89 4PC 148.50 v2 34.868

GP °2.38 7AL 64.25 TAP |74.48 ETS 335.58 ?AE 130.73 ETE 182,30 ZAC L_O.27 ETC J6T.08 CLP-t75.02

DLA 26.04 R4L 13.89 RAC 6967.9 VEL J2.009 PTH 2.J4 VHP 8.373 CPA -2,96 RAP 7.24 ECC 1.3758

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ Z LONG

3241,08 -25.5I ||3.6| 246.54 77.26 3 3 36 2641.1 -??.0! 105.26

389_.5I -9.63 I54.83 240.58 63.24 23 53 29 3_95,5 -13.14 147.9|

2890.7! -28,15 88,44 247.15 79.50 4 48 26 2290,7 -29.31 79.8]

3721,|1 -7.25 I40,74 239.3! 60.92 24 44 35 3121,! -11.07 134.04

2524.96 -33.76 61,59 248.08 84.30 6 39 I4 J925,0 -34,J8 52.37

3659.63 -2.4I 133,11 236.33 55.89 1 7 5 3059.6 -6.87 I26.86

C|FFERENTIAL COPRECTIONS NIt-COURSE EXECUTION ACCURACY

TOE 2.4641 TRA |.9404 TC3-4.0933 BAU 1.2499 SGT 5544.2 SGR 423.2 563 J42.9

ROE .3333 RRA -.0789 RE3 .0956 FAU .01948 RRT .2348 RRF .2124 RTr .9233

rOE .7141 FRA .9189 FC3 -.7385 BSP 17910 SGB 5560.3 R23 -.0058 RJ3 .9233

8OE 2.4866 8RA 1.9420 BE3 4.0944 FSP -480 SG! 5545.1 SG2 4]|.3 THA 1.03

LAUNCH DATE CEC 181965 FLIGHT TIN£ I88.00

HELIOCENTRIC CONIC DISTANCE 55|.373

RL 147.20 LAL -,00 LOL 85.86 VL 26.308 GAL 4.88 A?L 88,73 HCA 277.75 SMA 119.45 ECC .24668

RP 108.85 LAP -3.24 LOP 3,62 VP 36.495 GAP 13.32 A?P 89.56 TAL J64.69 TAP 82.44 RCA 89.98

RE J89.297 GL 17.52 GP :2.32 ?AL 61.36 ?AP J75.20 ETS 332.4I ?AE 130.79 ETE I82.28 ?AC 102.59

PLANETO¢ENTRIC CONIC

C3 24.690 VHL 4.969 DLA 26,28 RAL I7.J4 RAD 6568.0 VEL 12.088 PTH _.I6 VHP 8.630 DPA -|.91

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC _NJ ATMTH ]NJ TINE PO CST TIN

90.00 2 19 8 3278.38 °24.92 116,J8 251.16 76.J0 3 13 47 2678.4

90.00 _3 6 34 3896.4? -9.80 154.88 245.24 63,23 24 II 51 3296.5

iO0.O0 4 9 I3 2923,53 -27.72 90,78 251,87 78.34 4 57 56 2323.3

I00.00 0 3 27 3726.55 -7.06 I41.05 243.88 60,88 ! 3 34 3J26,6

I10.00 6 7 34 2533.22 -33.5fi 63,77 252.98 83.03 6 50 7 19fl3.2

I|O.O0 0 2J 33 3669,63 -2.03 133.63 240.78 55,87 I 22 45 3069.6

DIFFERENTIAL CORRECTION5 N]O-COURSE EXECUTioN ACCURAC_

TOE 2-32|8 TRA 2,237Y 7C3°3.7_|5 8AU 1.2_J8 SGT 556J.8 SGR 4_4.8 SG3 J38.8

RDE .3329 RRA -.072? RE3 .0793 FAU .01802 RRT ._6J3 RRF ._392 RTF .9_66

FOE .8999 FRA .9629 F¢3 -.6320 95P J8039 $G8 5578.0 R23 -.0044 RJ3 .9266

_OE 2._454 8RA 2.2389 BE3 3.7923 FSP -469 SGJ 5562.9 SGZ 410.0 THA |.|3

OP_IT 0ETERNINATION ACCURACY

ST 3057,3 SR 400.9 SS 674.3

CRT .9431 ORS -.8844 CST -.98_9

LSA 3131.9 MSA 165.T $54 JB.I

ELI 3080.6 EL2 132.3 4Lr 7.O6

ARRIVAL CATE JUN 24 J966

INC 3.27J8 V! 30.266

APO 148.91 V2 34.8T8

ETC J6T,18 CLP-173.79

R4P 9,4| ECC J,4063

INJ 2 LAT INJ 2 LONG

-26,59 107,91

-13.12 147,97

-29.03 8_.23

-10.89 |34.35

-34.15 54.58

-6.50 J27.39

_BIT 0ETERNINATION ACCURACY

ST 3035.4 SR 407.9 $5 662,6

CRT .9359 CRS -.8772 CST -.9897

LSA 3128.8 NSA 171.Z 554 J7.3

ELI 3059.3 EL2 142.5 ALF 7.J8

J896



JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL 2, 1965-66

LAUNCH 0ATE 0[C |B |965 FLIGMT TIME 190.00 ARRIVAL CATE JUN Z6 1966

HELIOCENTRIC CONIC

RL I4T.Z0 LAL -.00 LOL 65.66 VL

Rp 108,62 LAP -3.18 LOP 6.81 VP

RC J9J.216 GL 16.56 GP -Z,Z6 ?4L

PLAN[TOCCNTRIC CONIC

C3 26.866 VNL 5.|83 0LA

LNCH A?MTN LNCH TIME L-I TIME INJ LAT

90.00 Z Z7 51 33IZ.Z0 -24,35

90.00 Z3 23 20 3904.39 -9.36

IO0,O0 4 18 59 Z9f13.95 -Z7,28

JO0.O0 0 IB 50 3737.67 -6.69

I10.00 6 18 23 2580.37 -33.31

liD.00 O 35 55 3684,22 -J,4B

DIFFERENTIAL C_RECTIONS

TOE Z,5771 TRA 2.5329 TC3-3.4823 BAU 1,25|0

ROE .3733 RRA -.0646 RC3 ,0643 FAU ,01660

FOE .6864 FRA 1,0086 FC3 -.5349 BSP |8136

BOE 2.6040 BRA 2.5537 9C3 3,4831 FaP -437

DISTANCE 556,867

26.264 GAL 5.60 A?L 86,76 MC4 260.93 SM4 119.20 ECC .25331 INC 3.2399 vl 30.766

36,474 GAP 13.78 A?P 69.39 TAL 162.96 TAP 83,86 RCA 69.00 APO 1a9.39 VZ 34.689

56.58 ZAP 175.89 ETa 3ZB.04 ZAE 150.85 [TE 18Z.26 74C 104.9! [T( ;67.26 CLP-|76.56

26,44 RAL 20,29 R40 6568,1 VEL 12,175 PTH 2,19 VHP 8,907 CPA -,86

/NJ LONG IRJ RT A$C |NJ A?MTH INJ TIME PO CST TIM

1|6,50 255,80 75.08 3 23 4 2712,2

155,34 249,85 63,|5 24 28 25 3304.4

92,94 256.60 77,28 5 8 J3 2553.9

I41.68 246.41 60.80 1 21 7 3157.9

65.85 257.89 81.8Z ? I ?3 1980.4

134,39 245,19 55,84 I 37 19 3084,2

RAP li.57 EEL 1.44Z1

JNJ 2 LAT JNJ Z LONG

-26.16 110.30

-12.89 ]48.44

-26.76 84,45

-10.53 135.00

-34.08 56.10

-5.95 I28.16

ORBIT HETERNINAT/ON ACCURACY

aT 3005,5 aR 4J3.4 S5 651.0

CRT ,9285 ORS -.8698 CST -.9905

LSA 3095.8 MaA 176.9 SSA 16.5

ELI 3028,0 EL2 152,3 4kr 7.50

MI0-COURaE EXECUTIOI_ ACCURACY

aGT 5575.1 SGR 425.6 SG3 134.8

RRT .Z8BO RRF .2663 RTF ,9299

SGB 5591,3 R23 -.0031 RJ3 ,9299

SGI 5576,4 SG2 407,5 THA 1,27

LAUNCH OAT[ DEC 18 1965 FLIGHT TIME 192.00 ARRIVAL 0ATE JUN 26 J966

H[LIO(ENTR|C CO_IC

RL 147.20 LAL -.00 LOL 85.86 VL

RP JO8.58 LAP -3.11 LOP 9.99 VP

RC I93.113 GL 15.60 GP -2.21 ?AL

PLAN[ TOCENTRIC CONIC

C3 29.409 VHL 5.423 0LA 26.53 RAL

LNCN AZNTH LNCH TIN[ L-I TIME

90.00 2 37 47 3342.17

90.00 23 37 42 39J9.32

J00.00 4 79 33 298|.89

100.00 O 32 33 3755,04

II0,OO 6 29 32 2606,43

II0.OO 0 49 3 3703,27

OIFFERENTIAL CORRECTIONS

70£ Z.629_ TRA 2.8864 T(3-3.1736 gAU 1.2479

ROE ,3943 RRA -,0548 R(3 ,0509 FAU ,01524

FDE .6735 FRA 1.0554 FC3 -.4485 85P J8_29

BDE 2.6586 BRA 2.8869 8C3 3.17a0 FaP -445

0ISTANC[ 56_.131

26.221 GAL 6.35 A?L 86.79 HCA

36.d53 GAP J4.Z7 _rP 82.22 rAL

55.89 ZAP 176,54 ETa 321.79 ZAE

284,11 SMA 118,96 ECC .26059 INC 3.2075 VJ 30.266

161.24 TAP 85,35 RCA 87.96 APO 149.96 v2 34.900

J30.90 ETE 182,24 ?AC 107,23 ETC 167.29 CLP-177.34

23,33 RA0 6568,2 VEL 12,279 PTH 2,21 VHP 9,206 0PA ,18 RAP |3,74

INJ LAT INJ L_G INJ RT ASC. _NJ A?MTH |NJ TIME PO CaT T|M ZNJ 2 LA T

-23.81 |20.53 260.45 7&.20 3 33 29 2742.2 -25.75

-8.89 156.21 254,38 63.00 24 43 1 3319.5 -12.44

-26.83 94,90 261.33 76.34 5 19 15 238J.9 °28.46

-6.12 142.63 252.88 60.68 I 35 8 3155.0 -9.98

-33,04 67,84 262,78 80,67 7 12 59 2006.4 -33.97

-.75 135.38 249.56 5_.82 I fl0 46 3103.3 -5.23

NI0-COURaE EXECUTION ACCURACY

aGT 5504.1 SGR 425,4 SG3 150.9

RRT .3147 RRF .2934 RTF .9335

SGB 5600,3 R23 -.0019 R13 .9333

$G1 5565.7 SG2 403.7 TH_ |.38

ECC 1,4840

INJ 2 LON_

|12.39

|49.33

8_.47

I35.97

98.73

129.16

ORBIT DETERMINATION ACCURA(¢

ST 2961.9 aR 4j7.3 ss 639.5

CRT ,9207 CRS -.86_4 CST -.9913

LSA 3053.2 MSA J_2.6 SS_ J5.7

ELI 2986.B EL2 161.5 ALF 7.41

LAUNCH 0ATE CEC 18 1965 FLIGNT TIME 194,00 ARRIVAL OAT[ JUN 30 1966

HELIOCENTRIC CONIC

RL 147,20 LAL -,00 LOL 85.86 VL

Rp lOB.5_ LAP °3.03 LOP I5.18 VP

RC 194.989 GL 14.64 GP -Z,16 ?4L

PLANETOCENTRI( CONIC

C3 32,380 VML 3,690

LNCH ATNTM LNCN TIME

90.00 2 46 53

90.00 23 49 56

I00.00 4 40 49

100.00 0 44 38

110.00 6 40 58

IlO.OO J 0 58

CIFF[RENTIAL CORRECTIONS

TOE 2.6821 TRA 3.2434 TC3-2.6633 BAU 1.2396

RDE .4164 RRA -.0428 RC3 .0392 FkU .01364

rOE .6626 FRA 1.1053 re3 -.3700 BSP 18227

BOE Z.7143 eRA 3.2437 BE3 2.8636 rSP -431

OISTJ_CE 567.294

26.179 GAL 7.|5 A?L 86.83 HCA 287.29 SMA 110.72 ECC .Z6859 INC 3,1757 Vl 30.266

36,434 GAP 14,80 A?P 89,06 TAL 159,55 TAP 86,84 RC4 86,63 APO |50.61 v2 34.912

53,32 ?4P 177,14 ETS 312._6 7AE 130,95 ETE 182.23 ?AC 109.54 [TC |67.50 CLP-178.|?

0LA 26,56 RAL 26,26 RAO 6568,3 VEL I2,400 PTH 2,24 VHP 9,330 0P4 1.21 RAP 15.90 ECC |,53Z9

L-| TIME INJ LAT ]NJ LONG INJ RT AS( JNJ ATNTH INJ TIME PO CaT TZM INJ 2 LAT |NJ 2 LONG

3368.24 -23.3! 122.28 265.09 73.46 3 45 2 2?68.2 -_5.36 114.20

3941,80 -8,20 157,46 258,81 62.80 24 55 38 3341.8 -11,78 150,63

3007,42 -26,42 96,68 266,04 75,49 5 30 56 2407,4 -28.16 68.31

3777,84 -5.36 |43.89 257.27 60.55: J 47 35 3|77.8 -9.24 157.26

2631.48 -32.74 89.74 267,65 79.58 7 24 49 203J.5 -33.83 60.67

3726.55 .|4 136.60 253.85 55.82 2 3 5 3126.3 -4,54 130.39

MIO-CC_JRSE EXECUT|ON ACCURACY ORBIT 0E TERMZNA TION ACCURACY

aGT 5589.5 SGR 4_4.4 aG) 127.3 ST 2916.0 SR 4|9.6 SS 629,6

RRT .3418 RRF .3214 RTF .9371 CRT .9126 CRS -.8552 C$T -.992I

SGO 5605,6 RZ3 -.0006 #13 .9371 LS4 5006.6 MSA 188.2 SSA 15.0

aGI 5591.4 SG2 398.7 7HA 1,49 ELI 2941.| EL2 170.1 ALF 7.51

LAUNCH OATE 0EC IB I965 FLIGHT TIME 196,00 ARRIVAL DATE JUL 2 1966

HELIOCENTRIC CONIC

RL 147.20 LAL -,O0

RP 108,5J LAP -2,94

RC 196.842 GL 13.69

PLAN6TOCENTRIC CONIC

c3 35.850 VHL 5.988

LNCH A?MTH LNCH T_M_

90.00 3 l 2

90.00 0 4 2

100.00 4 52 40

100.00 0 55 5

110.OO 6 52 33

I10.OO 1 JJ 41

01STANCE 572,361

LOL 83.86 VL 26,137 GAL 8.00 AZL 86.86 HCA 290,48 SMA 1|8,49 ECC .27739 INC 3,1390 Vl 30._66

LOP 16,37 VP 36,4|5 G_P 13.38 AZP 88,90 TAL 1_7.88 TAP 88,36 RCA 85,62 APO I5|.36 V2 34.924

GP -2.12 7AL 50.86 ZAP 177.62 ETa 298.75 7_E 130.98 ETE 182,22 7AC 111.84 ETC 167.27 CLP-178.9_

OLA 26.52 RAL 29.05 RAO 6568.4 VEL 12,539 PTH 2.27 VHP 9.883 OPA 2.23

L-_ TIME INJ LAT INJ LONG JNJ RT Aa( _NJ _MTH INJ TIME PO CaT TIM

3390.61 -22.87 123.77 269.7_ 72.83 3 57 33 2790.6

3970.80 -7.29 159.13 263.13 62.56 1 10 12 3370,8

3030.72 -26,02 96,_9 270,7_ 74,74 5 43 II 2430,7

3805.92 -4.41 145,45 261,56 60,41 ! 58 31 3205.9

2655.62 -32,43 71.55 272,47 78.55 7 36 49 2055.6

3753.79 1.18 138.02 258.06 55.83 2 14 |5 3J53.B

DIFFER6NTIAL CORRECTIONS

70[ 2.7303 TR4 3.6JBB TC3-2,366J BAU J,23OD

R06 .4388 RRA -.0290 RC3 ,0292 FAU .01255

FOE .6514 FRA 1,1561 FC3 -,3031 BSP 18294

802 Z.7634 BRA 3.6J69 BC3 2.5662 FSP -420

MIO-COURSE EXECUTION ACCURAC_

SGT 5589,B SGR 4_2,5 $G3 123,?

RRT .3684 RRF ,3485 RTF .9409

SGB 5605,7 R23 ,0002 RI3 .9409

aGI 5592.0 $G2 392.6 THA 1.60

R4P |8,07 [CC 1,5900

INJ 2 LAT INJ 2 LONG

-25.01 J|5,75

-10.91 J52.32

-2?.86 89.9?

oB.32 138.8_

-53.67 62.53

-3,31 131.8J

ORBIT 0ETERMINATION ACCURAC_

ST 2860.6 5R 4_0.0 $$ 6J9.4

CRT ,9041 CRS -,8477 C$T -,99_

LSA 2950.5 MSA |93,4 584 J4.3

EL| 2885.7 EL2 177.9 ALF 7.59

1897



JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL 2. 1965-66)

LAUNCH CITE CEC |8 |965

HELIOCENTRIC CONIC

RL J47._O LAL -.00

RP ]08.47 LAP -2.B4

RC ]98.673 GL 12.76

PLANETOCENTR|C CON|C

C3 39.910 VHL 6.317

LNCH ATNTH LNCH TIME

90.00 3 14 l

90.00 O IZ 17

I00.00 5 4 f9

]00.00 ] 4 0

JlO.O0 7 4 13

If0.00 I 21 15

FLIGHT TIME 198.00 ARRIVAL 0_T[ JUL 4 1966

0[STANCE 577.315

LOL 85.86 VL 26,096 GAL 8,91 AlL 86.90 MCA 293.66 5MA ]18.Z6 ECC .28710 [NC 3.1027 Vl 30.266

LOP 19.56 VP 36,398 GAP 16.01 A_P 88.75 TAL 156.26 TAP 89.92 RCA 84,31 APO 152.22 V2 34.936

GP -2.08 7AL 48.52 ?AP 177.90 ETS 279.27 ?AE 130.99 ETE |82.22 ?AC 1J4.13 ETC 167,21 CLP-179.73

CLA 26.42 RAL 31.72 RAO 6568.5 VEL 12,699 PTH 2.31 VHP |0,268 DPA 3,Z3 RAP Z0.22 ECC 1,6568

L-I TIME ]NJ LAT ZNJ LONG INJ RT A$C INJ AZNTH INJ TIME PO C$T TIN INJ Z LAT ]NJ 2 LONG

3409.80 -22.48 125.04 27A.32 72.31 4 lO 50 2BDg.B -24.69 117.06

4005,82 -6,19 16J.J1 267.33 62.31 I |9 Z 3405,8 -9.85 134.34

3052,06 -25.63 99.76 275.36 74.06 5 55 51 2452,! -27.56 9|.49

3838.79 -3,31 |47,26 265.74 60,27 2 7 39 3238.8 -7.24 140.68

2678.97 -32,10 73.29 277.23 77.57 7 48 52 2079.0 -33,48 64.33

3784,65 2,36 139.63 262.21 55.89 2 24 19 3184.7 -Z.13 J33.43

DJFFERENTIAL C_RECTION$ NIO-COURSE EXECUTION ACCURACv ORBIT DETERHINATION ACCURACY

T0E 2.7777 TRA 4.0188 TC3-2.2801 BAU 1.2166 5GT 5566.5 SGR 419.6 SG3 120.2 ST 2800.B SR 4|8.6 55 610,5

ROE ,4615 RRA -.0130 RC3 .0208 FAU .01129 RRT .3948 RRF .3757 RTF .9449 CRT .8933 CR$ -.8402 CST -.9936

F0E ,6414 FRA 1.2097 FC3 -.2450 65P 18807 $GB 5602.3 R23 .0009 R13 .9449 LSA 2890.2 NSA 198.2 $5A 13.7

B0£ 2.8158 ¢RA 4,0J88 BC3 2.2802 FSP -410 SG! 5589,0 SG2 385.3 THA 1.71 ELI 2825.9 ELI 184.8 ALF 7.65

LAUNCH OATE DEC IB 1965 FLIGHT TIME ZOO.DO ARRIVAL 0ATE JUL 6 1966

HELICKENTRZC CONIC

RL 147.20 LAL -.00

RP lO8.43 LAP -2.73

RC 200.48J GL 1|.85

PLANETOCENTRIC CONIC

C3 44.667 VHL 6,683

LNCH AZMTH LNCH TIME

90.00 3 27 34

90,00 O 18 A9

IO0.O0 5 17 35

100.00 I 11 ?9

IJO.O0 7 15 32

llO.O0 I 29 41

OISTANCE 562,134

LOt. 85.86 VL 26,056 GAL 9,89 AlL 86,9A HCA 296,85 5MA 118.04 ECC-,29783 JNC 3,0646 vl 50.266

LO# 22.75 VP 36.381 GAP J6.70 AlP 88.6J TAL 154.67 TAP 91.53 RCA 82.89 APO 153.20 V2 34.948

GP -2.04 ZAL A6,3J lAP I77,88 ET5 256,70 ?AE 130,98 ETE 182,2I ?AC 116,41ETC 167,11 CLP 179,44

OLA 26.27 RAL 34.23 RAO 6568.7 VEL 12.885 PTH 2.35 VHP |0.690 0pA A.22 RAP 22.37 ECC 1.7331

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ E LAT INJ 2 LONG

3428.4! -22.13 126.13 278.88 71.87 4 24 40 2826.4 -24.41 JlB.20

4046.00 -4,9J 163.37 271,AO 62.08 I 26 15 3AA6,O -8.6| 156.65

3071,75 -25.25 101.lO 279.95 73.A5 6 8 46 ZATJ.7 -27.28 92.88

3875.89 -2.05 J49.30 269,82 60.17 Z I6 5 3275.9 -6.0J 142.74

2701,63 -31,76 74,97 281,92 76,63 8 0 54 2|01,6 -33,27 66.0?

3618,78 3.67 14|.42 Z66.26 55.99 2 33 ZO 3218.8 -.B2 135.21

ORBIT DETERMINATION ACCURACY

5T 2739.J 5R 413.4 55 603.l

CRT" .8862 CR5 -.8329 CST -.9943

LSA 2828.0 NSA 20Z.1 5SA 13,0

EL1 2763,8 EL2 190.7 ALF 7,69

OIFFERENT/AL CORRECTIONS MIOoCOURSE EXECUTION ACCURACY

TOE 2,8262 TRA 4.4456 TC3-2.004| 6AU 1.1968 SGT 5577.6 SGR 4i5.8 5G3 1J6.8

ROE .4845 RRA .0052 RC3 .0140 FAU .0]005 RRT .4215 RRF .4029 RTF ,9491

ROE .6330 FRA 1.2668 FC3 -,1947 BSP 18407 5G6 5593.I R23 ,00J2 RI3 ,9491

BOG 2.86i5 BRA 4.4456 8C3 2,0042 FSP -399 SG! 5580.4 SG2 376.9 THA 1.6|

LAUNCH DATE DEC 18 J965 FLIGHT TIME 20Z.OO ARRIVAL 0ATE JUL 8 ]966

HEL|OCENTRIC CONIC _i_NC[ 586.790

RL 147,20 LAL -,00 LOL 85.86 VL 26.0]7 GAL |0.94 AlL 86.98 MCA 300.04 5M_ J17.83 ECC .30971 INC 3.02A3 Vl 30.266

RP 108.39 LAP -2.62 LOP 25,94 VP 36.365 GAP 17.A7 AlP 88,48 TAL J53.14 TAP 93,19 RCA 6|,34 APO 154.32 V2 34.96]

RC 202.264 G_ 10.96 _P -2,0| ?AL 44.23 TAP 177.55 ETS 237.04 lAE 130.95 ET£ 182.21 7AC 118.66 ETC 166.97 CLP 178.59

PLANETOCENTR|C CONIC

C3 50,260 VHL 7.089 OLA 26.07 RAL 36.61 RAD 6568.8 VEL 13,100 PTH 2.39 VHP |1,134 DPA 3.18 RAP 24,51 ECC 1.8172

LNCH AZNTH LNCH TIME L-I TIME |NJ LAT /NJ LONG INJ RT ASC INJ AZNTH INJ TIME PO C$T TIN ]NJ 2 LAT INJ 2 LONG

90.00 3 4! 27 3441,05 -2|.87 127,09 263.39 71,49 4 38 48 284|,0 -24.15 119.19

90,00 O 23 52 4090.44 -3.49 165.86 275.34 61.88 J 32 2 3490,4 -7.23 139.17

JO0.O0 _ 30 |9 3090,08 -24,89 102,34 284,A6 72,89 6 21 49 2490,1 -27,00 94.17

I00,00 1 17 Al 3916,6A -.67 151.53 273.77 60.11 2 22 58 3316.6 -4.64 14_,00

lJO.OO 7 27 25 2723.69 -3J.40 76.59 266.53 75.74 8 12 49 2123.7 -53.0A 67.75

IIO,00 l 37 4 3855,79 5.07 145,36 270._0 56.|3 2 41 20 3255.B .59 137.14

czrFERENTZAL CoRREcTIONS MIO-COURSE EXECUTION ACCURACY OR6/T 0ETERMINATION ACCURACY

TOE 2_$787-T_A--_9050_T_3-j.7419 BAU J.1104 _ _3_.8 SGR All.3 SG3 113.7 ST ?677.9 SR 4i0'5 SS 598.4

ROE .5078 RRA ,0258 RE3 .0069 FAU .00877 RRT .4483 RRF .4307 RTF .9533 CRT ,8770 CRS o.8259 CST -,9930

F0E .6271 FRA |°3288 FC3 -.lSll BSP 18355 SGB 5582.0 RZ3 .0016 R13 .9533 LSA 2766.8 MSA 205.2 SSA 12.=

B0E 2.9232 6RA 4_905J BC3 J.7A19 FSP -386 5GJ 5569.9 5G2 367.4 THA 1.91 ELI 2702.1 EL2 193.4 ALF 7.70

LAUNCH 0ATE OEC ]8 1965 FLIGHT TIME 204.00 ARRIVAL DATE JUL lO 1966

HELIOCENTRIC CONIC

RL 147.20 LAL -,00

RP 108,35 LAP -2.49

RC 204.O23 GL 10.O9

PLANETOCENTRIC CONIC

C3 56.859 VHL 7.540

LNCH AZMTH LNCH TIME

90,OO 3 55 27

90.00 0 2? 36

I00.00 5 A3 4

100.00 J 22 A1

_lO.00 7 58 A7

;J0._O _ 43 26

0ISTANCE 59].249

LOL 85.86 VL 25.978 GAL 12.08 AlL 87.02 HCA 303,24 5MA J17.62 ECC .32292 INC 2.98J? v! 30.266

LOP 29.14 VP 36,350 GAP 18.3l AlP 88.36 TAL 151,66 TAP 9A.91 RCA 79.64 APO |53.6! V2 34.974

GP -J,98 ZAL 4_,28 lAP 176,98 ET5 223,01 ZAE 130,89 ETE J82,20 ZAC |20,88 ETC 166,79 CLP 177.71

0LA 25,83 RAL 38.83 RAO 6569,0 VEL |3.350 PTH 2.44 VHP 11,668 0PA 6.12 RAP 26.64 ECC J,9557

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ T/ME PO C$T TIM INJ 2 LAT INJ 2 LONG

5454.23 -21.53 127.95 287.81 71.|5 4 53 I 2854.2 -23.9J 120.O9

4138.30 -J.95 168.3A 279.15 61.7A I 36 35 3538.3 -5.72 161.88

3107,30 -24.34 103,50 288.89 72.37 6 34 51 2507,3 -26,72 95.38

3960.47 .82 153.94 277.6J 60.12 2 28 41 3360.5 -3.17 147.41

2743,21 -31.03 78,16 29|,0A 74,88 8 24 33 2145,2 -32,79 69.38

3695,32 6.57 145.44 274,05 56.38 2 48 27 3293,3 Z.JO J39,20

ORBIT OETERMINAT]ON ACCURACY

ST 2613.6 5R 403,7 SS 394,7

CRT .8677 CR5 -.8189 C5T -.9957

LSA 2702.7 NSA 207.4 55A Jl.8

ELI 2637.1 ELl 198.9 ALF 7.6_

01FFER£NTIAL CC_RRE(TION$

TOE 2.9309 TRA 5,3945 7C3-J.4984 BAU J.J390

ROE .3311RRA .0A87 RC3 .0050 FAU .00755

FOE .62J9 FRA J,3943 ¢C3 -.JIA9 BSP J8384

BOE 2.9786 BRA 5,3948 BC3 J,4984 FSP -376

MZ0-COURSE EXECUTION ACCURACY

SGT 5550.2 SGR 405,7 5G3 J10,6

RRT .4746 RRF ,A578 RTF .957?

5G8 5565.0 R23 .0015 R|3 .9577

SGI 5553.6 SG2 356.9 THA 2,00

189B



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 2, 1965-66)

LAUNC_ _ATE C[C 18 1965 FLIGHT TIN? ?06.00 ARRIVAL _ATE JUL ]Z 1966

HELIOCENTRIC CONIC

RL I47.20 LAL -.DO LOL 8_.B6 VL

RP IDB.3I LAP -Z,36 LOP 31.34 VP

RC Z05.737 GL 9,23 GP -|.95 7AL

PLANETOC[NTRIC CONIC

C3 64.680 VHL B.042

LNCH 47MTH LNCH TIME

90.00 4 9 21

90.00 O 30 12

IOO.OO 5 55 4_

IOO.OO 1 26 34

llO.OO 7 49 54

IIO.OO I 46 30

OIFFERENTIAL CORRECTION5

TOE Z.9861 TRA _.9222 TC3-|.2709 BAU 1.0990

ROE .5543 RRA .O740 RC3 .0024 FAU .00630

FOE .6190 FRA 1.4657 FC3 -.0843 BSP 18391

BOE 3.0391 BRA 5.9226 BE3 1.2709 rsP -366

CISTANCE 39_,466

25.941 GAL J3.32 A?L 87.07 NCA 306,44 SN4 J17.42 [CC °33765 INC Z.9349 V| 30.266

36.336 GaP 19.25 47P 88,26 TAL 150,29 TAP 96.72 RC4 77,77 APO 137.07 V2 34.96T

A0.46 ?AP 176.25 ETS 2J3,59 ?AE |30,79 [T[ J62.]9 74C 123.07 ETC 166.57 CLP 176.80

CLA 23.33 RAL 40.90 RA0 6569.Z VEL 13.639 PTH 2.49 VHP 12.236 CPA T.04 RAP 28.74 ECC 2.0643

L-I TINE INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ Z LAT INJ Z LONG

3466.34 -21.26 126.74 292.13 70,85 5 7 B 2666.3 -23.68 120.90

4IBB.BJ -.32 J71.36 282.63 61.68 1 40 I 3588.8 -4.11 164.7?

3123.57 -24.20 104.59 293.21 71.90 6 A7 44 2523.6 -Z6.43 96,51

4006.82 2.39 156.48 281.33 60.19 ? 33 ?I 3406.8 -I.6O 149.96

2766.18 -30.64 79.67 295.43 74,06 B 36 J 2166.2 -32.32 ?0.96

3936.97 8.13 147.65 277,79 36.68 ? 5A 27 3337.0 3.69 141.3B

MID-COURSE EXECUTICt4 ACCURAC Y O_BIT _ETERN_NA TION ACCURAC_

SGT 5529,9 SGR 399.3 SG3 107.7 5T 2550,3 SR 395.4 $$ 393.5

RRT .5009 RRF .4850 RTF .9620 CRT .6563 CRS -.6123 CST -.9963

$G8 5544.3 R23 .0013 RI3 .9620 LSA 2639.9 MSA 208.3 SSA II.2

5GJ 5533.5 SG2 345.4 THA 2.08 ELI 2572.9 EL2 20J.I ALF 7.63

LAUNCH 0ATE DEC 18 J96§ FLIGHT TINE 208.00 ARRIVAL GATE JUL 14 1966

HELIOCENTRIC CONIC 0ISTANC[ 599.39J

RL 147.20 LAL -.DO LOL 85.86 VL 25.905 GAL 14.68 AZL 87.12 HE4 309,63 SMA 117.23 ECC .3541J INC Z,8845 vI 30.266

RP 108.27 LAP -_.22 LOP 35.53 VP 36.323 GAP 20.29 AZP 88.16 TkL 148.99 TAP 98.62 RCA 75,72 APO 158.74 V2 35,000

RC 207.463 GL 8.43 GP -1.92 ZAL 38.78 ZIP 175,42 ETS 207,16 ZAE 130.65 ETE 162.19 ZAC 125.22 ETC 166.3I CLP I75.84

PLANETOCENTRIC CONIC

C3 74.000 VNL 8.602 OLA 25.24 RAL 42.8| RA0 6569.4 VEL 13.977 PTH 2.55 VHP 12.874 CPA 7.93 RAP 30.81 ECC 2.2179

LNCH A?MTH LNCH TIME L-I TIN_ INJ LAT |NJ LONG INJ RT ASC INJ A?NTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 4 23 2 3477.61 -II.OI 129.47 296.33 70.57 5 20 59 2877,6 -23,47 121.66

90.00 D 31 47 4241.35 1.37 174.29 286.36 61.71 I 42 28 3641.3 -_.42 167,66

IOD.O0 6 8 3 3139.00 -23.87 105.62 297.40 71.45 7 O 22 2539.0 -26.18 97.3_

lO0.OD I 29 26 A055.19 4.02 159.J4 284.91 60,35 2 37 2 3455.2 .04 152.61

liD.DO 8 O 42 2786.56 -30.25 BJ.J3 299.68 73.27 B 47 9 2186,6 -32._4 72.48

510.00 I 53 17 3980.39 9.75 149.98 281.41 57.07 2 59 37 3380,4 5.34 143.66

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURAC_

TOE 3,0517 TRA 6.4922 TC3-1.06Ol BAU 1.0488 S'_T 5505.5 SGR 392.1 SG3 I04.8 ST 2468.2 SR 385.5 SS 594.B

ROE ._778 RRA .IOJ8 RC3 .0009 FAU .00501 RRT .527! RRF .5121RTF .9664 CRT .8491 CRS -.BO6? CST -.9969

FOE ,6183 FRA 1._437 FC3 -.0586 BSP 18387 SGB 5519.4 R23 .DOI0 R13 .966A LSA 2578.8 MSA ?DB.I SSA IO.T

BOE 3.1059 BRA 6.4950 BE3 1.0601 FSP -357 SGJ 5509.4 SG2 332.9 TMA 2.16 ELI 2509,8 EL2 201.9 ALF 7.54

LAUNCH DATE 0[C lB 1965 FLIGHT TIME 210,00 ARRIVAL DATE JUL 16 1966

HELIOCENTRIC CONIC

RL 147.20 LAL -.0O LOL 85.86 VL

RP IOB.Z3 LAP -2.07 LOP 36.73 VP

RC 209.146 GL 7.64 GP -I.gD ZAL

PLANETOCENTRIC CONIC

C3 85.178 VHL 9.2_9

LNCH ATMTM LNCN TIME

90.00 4 36 20

90.00 O 32 25

IO0.OD 6 ZO 6

IO0.DD I 31 20

liD.DO B II 7

liD.DO I 36 49

DIFFERENTIAL CORREC7IONS

TDE 3.I273 TRA 7.1146 TC3 -.8643 BAU ,9842

ROE .6012 RRA .1324 RE3 .0003 FAU .00359

FOE .6216 FRA 1.6306 FC3 -.0365 8SP 18289

BOE 3.1848 BRA 7.1|56 BE3 .8643 FSP -346

01STANCE 602,948

25.870 GAL 16.17 AZL 87,|7 HE4 312,84 SMk 117.04 [CC ,37259 INC 2.629J ¥I 30.266

36,311 GAP 21,47 AZP 8B.OB TAL 147,B0 TAP 100.63 RCA 73.43 APO J60.65 VZ 35,014

37.25 ZAP J74.49 ET5 202.59 ?AE 150.45 ETE IBI.IB ZAC 127.31 ETC 166.00 CLP I74.63

OCA 24.89 RAL 44.56 RA0 6569.7 VEL 14.371 PTH 2.61 VNP 13.588 0PA 8.78 RAP 32,65 ECC Z.4DI8

L-I TIME INJ LAT INJ LONG |NJ RT ASC ]NJ 4ZNTH INJ TIME PO CST TIN INJ 2 LAT INJ Z LONG

3488.12 -20,77 130.J4 300.39 70.31 _ 34 28 2BBB,I -_3.27 122.36

4295.36 3.|I 177.30 289.78 61.84 I 44 O 3695.4 -,68 170.67

3153.58 -23,55 106.58 301.44 71.0A 7 12 39 2553.6 -_3.92 98.39

4105.J3 5.70 161.90 288.35 60.61 2 39 45 3505.1 1.7A 135.35

2806.25 -29.86 82.53 303.77 72._3 8 57 53 2206.2 -31.96 73.94

4025.23 11.40 |52,40 264,90 57.55 3 3 54 3425.2 7.03 I46.02

MID-COURSE EXECUTION ACCURACY ORBIT CETERNINATION ACCURACY

SGT 5479.2 SGR 3B4.1 SG3 102.2 ST 2430.2 SR 374.2 SS 599.8

RRT .5535 RRF .5396 RTF .9707 CRT ,8405 CRS -,BOLD CST -.9975

5GB 5492.7 R23 .0005 R13 .9707 LSA 2522.5 MSA 206.4 SSA ID.l

5GI 5485.4 SGZ 3|9.6 THA 2.23 £L1 2450.6 EL2 2DI_l ALF 7.43

LAUNCH DATE DEC 1B J963 FLIGHT TIME 212.00 ARRIV4L DATE JUL 18 1966

HELIOCENTRIC CONIC DISTANCE 606,045

RL 147.20 LAL -.OO LOL 85.86 VL 25.837 GAL 17.82 AZL 87,23 HCA 316.04 SMA 116.86 ECC .39341 ]NC 2.7677 vI 30.266

RP JOB ;19 LAP -1.92 LOP 41.94 VP 36.300 GAP 22.79 AZP 88.01 TAL 146.74 TAP 102.78 RCA 70.89 APO 162.84 V2 35,027

RC 2|0.800 GL 6,87 GP -1.87 ZAL 35.87 ZAP 173,A8 [T5 199.22 ZAE 130.19 ETE 182.I6 ZAC 129.35 ETC 165.63 CLP 173.76

PLANETOCENTRIC CONIC

C3 98.680 VHL 9.934 OLA 24.51RAL 46.13 RA0 6569.9 VEL 14.833 PTH 2.68 VHP 14,394 0PA 9.59 RAP 34.85 ECC 2.6240

LNCH AZHTH LNCH TIN? L-I TIME INJ LAT INJ LONG INJ RT 4SO INJ AZMTH INJ TIME PO CST TIM INJ 2 LA T INJ 2 LONG

90,00 4 49 II 3497.81 -20.55 130.77 304.28 70.08 5 47 29 2897,8 -23.08 123.O1

90.00 D 32 8 4350.38 4.87 180.39 293.02 62.07 1 44 38 3750,4 1,10 173.74

lOD.0O 6 3I 43 3167.21 -23.25 107.48 305.3| 70.66 7 24 30 2567.2 -25.67 99.32

IOO.O0 I 32 17 4156.22 7.39 J64.75 291.65 60.95 2 dJ 33 3556.2 3.46 J58.16

IID.DD B 21 5 2825.06 -29.47 63.85 307,67 7|.64 9 B I0 2225.1 -31.66 75.33

110.00 J 59 24 A071,14 13.06 154.92 288.26 56.J3 3 7 15 347J,| 8.75 146,47

OXFFER[NTIAL CORRECTION5 NIO-COURSE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

TOE 3,2106 TRA 7.7880 TC3 -.6870 BAU .9063 5GT 5446.3 SGR 375.2 SG3 99.6 5T 2371.5 5R 36|.6 55 607.3

ROE .6243 RRA .1655 RC3 .0005 FkU .002J0 RRT ,5792 RRF .5663 RTF ,9746 CRT .8322 CRS -.7961 CST -,9979

FOE .6266 FRA 1.7260 FC3 -.OIB5 BSP 18260 5GB 5459.2 R23 -.O001RI3 .9748 LSA 2466.2 N5A 203,4 SS4 9.6

BOE 3.2708 BR4 7.7897 BE3 .6870 FSP -338 5GJ 5450.7 SG2 305.6 THA 2.29 ELI 2390.7 EL2 J9_,9 ALF 7,2_

J699



JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL 2, 1965-66

LAUNCN DJT£ DEC I8 1965 FLIGHT TIME ?lA.0O ARRIVAL CATE JUL 20 1966

HELIOCENTRIC CONIC

RL IAT.ZO LAL -.0O

RP I08.I5 LIP -i.76

RC 212.427 GL 6,12

PLANETOCENTRIC CON]C

C3 I15.123 VHL 10.730

LNCH ATNTN LNCH TIME

90.00 5 ! 30

90.DO O 30 58

iO0.O0 6 42 52

iOO.O0 | 32 15

l_O,O0 6 30 33

110.00 Z l 3

DIFFERENTIAL CC_RRECTIONS

TOE 3.5089 TRA 8.5256

ROE ,6478 RRA .20|2

FOE .6360 FRA 1,8328

BOE 3.3T]7 BRA 8.S280

LOL 85.86 VL

LOP 45°24 VP

GP -J.85 7AL

OISTANCE 606.559

25,805 GAL 19.67 A?L 87.30 HCA 3|9.25 SMA II6.69 ECC .41697 INC 2.6967 v] 30.266

38.290 GAP 24.30 AZP 87°96 TAL I45.85 TAP lOS.tO RCA 68.04 APO 165.35 VZ 55.040

34,66 ?AP I?E,AB ETS I96.63 ?AE 129.65 ET£ IB2.I5 ?AC 131.30 £TC 165.26 CLP |72.6J

CLA 94.09 RAL

L'I TIME IN] LAT

3506.5Z -20.34

4408.05 6.64

3179.69 -22.96

4208.1I 9.10

2842,76 -29.09

41]7.80 14.72

TO3 -.5255 BAU ,8087

RC3 o0013 FAU .O00A3

FC5 ".0032 BSP 18259

Be3 .5255 FSP -329

47.53 RAO 65?0.2 VEL ]5.577 PTH 2.75 VHP I5,309 OPA ]0.57 RAP 36.78 ECC 2,8946

IN] LONG IN] RT A$C IN] A_MTH IN] TIN? PO CST TIM IN] E LAT IN] Z LONG

131.53 307.96 69,87 5 59 56 2906.5 -22.90 123.59

J_3.52 296.09 62°4I I 44 22 3_06.J 2.89 J18.85

J06.30 506.98 70,52 7 35 51 2579.? -25.44 I00.37

]67.66 294.77 6t.40 Z 42 ?5 3608.! 5.21 |61.03

85,09 5JJ.36 ?J._O 9 J7 56 ?747.8 o5J,37 78.63

J57.51 29].46 58.80 5 9 40 35J7.8 10.48 I50,98

MIOICC_JRSE EXECUTION ACCURACY ORBIT 3ETERMINATION ACCURACV

SGT 5409.7 SGR 365.A SG3 97.2 ST 23J5.5 SR 347.? SS 6J8.7

RRT .6047 RRF .59Z9 RTF ,9T_7 CRT .8248 CRS -.T922 CST -.9984

SGB 5422.0 223 -.0007 R13 .9787 LSA 24|3.8 MSA I99.0 $SA 9.0

SG] 5414.2 SG2 290.8 THA 2.35 ELI 2333.3 EL2 |95.1 ALF 7.11

LAUNCH OATE DEC 18 1965 FLIGHT TIME 2|6.00 ARRIVAL CAT? JUL 22 1966

HELIOCENTRZC CONIC DISTANCE 6JO._B

RL J47.20 LAL -.00 LOL 85.85 VL 25,775 GAL 21.74 A?L 87.38 HCA 322,45 SNA I16.54 ECC .44571 INC 2.6200 Vl }0.?66

RP J08.II LAP -1.60 LOP 48.55 VP 36,282 GAP 26.04 A?P 87.9? TAL 145,16 TAP 107.5] RCA 64.85 APO 168.25 V2 55.053

RC 2]4.027 GL 5.40 GP -1.63 ZAL 33.62 ?AP |?|.I7 ETS ]94.59 ZAE I29,4J ETE I87.13 7AC 133,I6 ETC |64.84 CLP J71.36

PLANETOCENTRIC CONIC

C5 135.330 VHL 1].633 OLA 23.65 RAL 48,77 RAO 6570.5 VEL ]6.021PTH ?.B_ VHP 16.555 OPA IT.09 RAP 36.63 ECC 5,2?72

LNCH AZHTH LNCH TfM{ L-I TIME IN] LAT IN] LO_IG IN] RT ASC [NJ AZMTH ]NJ TIM_ PO CST TIM IN] 2 LAT IN] 2 LONG

90.00 5 13 I2 3513.96 -20.I7 ]31.80 3lI.AO 69.59 6 |J 46 29|4.0 -22.75 I24.OB

90.00 0 28 46 4462.04 8.39 186.7! 298.96 62,86 1 43 8 3862,0 4,69 IT9.98

IO0.OO 6 53 27 3190.76 -28.71 109.02 3]?.=0 ?O.OZ 7 46 3? Z590.8 "25.22 IOI.|_

IO0.O0 I 31 12 4250.48 ]0.79 I70.62 ?97.59 61,95 ? 42 J3 3660.5 6,95 163.93

JlO.OO B 39 28 2859.07 -?8.7? 86.?? 314.79 70,67 9 27 7 2259.] "5].09 77.8?

JIG.DO _ I 40 4164.93 16.37 ]60.J7 294.48 59.56 J II 5 356A.9 I2.20 I53.5a

O|FFERENTIAL CC_qRECTIONS MID-COURSE EXECUTIOIq ACCURACY OIRSIT O_ TERMINATION ACCURACY

TOE 3,4263 TRA 9,3355 TO3 -.3794 BAU .6864 SGT 5368.9 SGR 354.9 SG3 94,9 ST 226].9 SR 352.8 SS 634.5

ROE ,6TJ? RRA ,2397 RE3 .DO?fl FAU-.DO15] RRT .6297 RRF .619I RTF .9824 CRT ,8583 CR5 -,7893 CST ",99_7

FOE .6497 FRA 1.9532 rE3 .0097 8SP IBIS4 SGB 5380.6 R23 -.0014 RJ3 .9824 LSA 2364.8 MSk 193.3 SSA B.4

802 5.4915 BRA 9.3393 BE3 .3794 FSP -322 6GJ 5373,5 SG? ?75.4 THA 2.39 ELI 2278.4 EL2 I89,9 ALF 6,9I

LAUNCH DATE 0EC ]B 1965 FLIGHT TIN[ ?i6.OO ARRIVAL DATE JUL Z4 1966

HELIOCENTRIC CONIC

RL |4T,ZD LAL -.DO LOL 85._6 VL

RP |08.07 LAP -].45 LOP _I.55 VP

RC 215.599 GL 4.70 GP -].81 ?AL

PLAN[TOCENTRIC CONIC

C3 t60,4I? VHL I2.665 DLA 23.]6 RAL

LNCN A?NTH LNCH TIME L-I TIN? IN] LAT

90.00 5 24 I5 35J9.76 -20.03

90.00 0 25 32 4518.10 lO,l?

lO0.O0 7 3 24 3200.0A -?2.49

]O0.O0 I 29 4 4513.05 I?,45

JlO,O0 8 47 45 2875.60 -28.59

l|O.O0 2 ] J3 4212.25 17,98

OIFFERENTIAL CCRRECTION5

TOE 3.5706 TRA]O.2337 TC3 -.7474 BAU .5306

ROE .6950 RRA .7808 RC5 .0040 FAu-.O0386

roe .6695 FRA 2.0904 FC3 .0708 BSP 18027

BOE 3.63?7 BRA10.2375 BC5 .2474 FSP -313

DISTANCE 611.155

25.748 GAL 24.06 AZL 87.47 HCA 325.66 SMA ||6.59 ECC ,47416 INC 2.5288 Vl )0.Z66

36.775 GAP 76.05 A?P 87.91 TAL |44.72 TAP 110.38 RCA 6J.2D APO ]71.59 v2 35tO6T

32.80 lAP 169.83 ETS 192.93 ?AE I26.65 ETE 16?.10 ?AC J54.9! ETC 164,39 CLP I69.99

49.70 RAD 6570.7 VEL 16.785 PTH 2.90 VHP 17.$$6 0PA JI.76 RAP 40.58 ECC 3.6400

_NJ LONG INJ RT A$C INJ A?MTH INJ TIME PO CST TIN INJ 2 LATINJ 2 LONG

152.17 514.56 69.56 6 2? 54 2919.8 -22.64 IZA.AT

189.97 301,60 63.41 ] A0 50 5918.1 6.47 183.14

|09.6_ 51_.54 69.7? 7 56 44 8600.0 -25,04 IOI,T6

173.64 300.39 62.60 Z 40 57 3715.I 8.69 t66.86

87.22 317,92 70.JI 9 35 58 2273.6 -30,83 78.87

I62.90 297.?8 50.42 3 11 25 5812.5 ]3.90 156.15

MID-COURSE EXECUTION ACCURACY OR6IT _ETERNINATION ACCURACY

SGT 5325.1 SGR 343.6 SG3 92.8 ST 221J.7 $R 317.! SS 655.9

RRT .6543 RRF .6450 RTF .9858 ERr .8154 CRS -,7878 CST -.9990

SGB 5336.2 R23 -.0022 R15 .9858 LSA 232J.! MSA J86.2 SSA 7.9

SG! _379.9 SG_ 259.6 TMA 2.42 ELI 2226.8 ELI I83.5 ALF 6,TO

LAUNCH OATE DEC 18 I965 FLIGHT TIME 220.00 ARRIVAL DATE JUL 26 1966

-- _TELIO(ENTRIC CONIC

RL ]47.20 LAL -.00 LOL

RP J08,03 LAP -I.25 LOP

RC 2J7.]4A GL A.D? GP

PLANCTO(ENTRIC CONIC

C3 |91,882 VHL |5.852 OLA

LNCH ATMTH LNCH TIME L-I TIME ZNJ LAT

90,00 5 34 35 3523.4? -]9.94

90,00 0 21 8 4_74.06 |I.80

JO0.O0 7 I2 40 3207.07 -27.32

JO0.OO | 25 4I 4385.6A ]4.08

IZO.O0 8 5_ 19 2885.91 -28.I0

liD.G0 I 59 31 4259.58 19.54

OIFFERENTIAL CC_RECTIONS

TOE 3.7A08 TRAIl.E210 TC3 -.13]0 BAU .3365

ROE .7191 RRA ._240 RC3 .0057 FAU-.O0669

rOE .6951FRA 2._A59 FC3 .030? BSP |7953

BO£ 3.8093 BRAJ|.2257 BC3 .J3J? FSP -506

O/STANCE 810.887

85.86 VL 25.724 GAL 26.?6 A?L 87.58 HCA 3?8.88 SNk 116.77 ECC .50902 INC 2,4711 v! 30.266

54.76 VP 36,271G_P 30.35 A?P 87.93 TAL IA4.58 TAP |J_.45 RCA 57,08 _PO 175,45 V2 35.080

-J.79 ?JL 32.20 ?_P 16_,_4 ETS 19].SA ZAE 1_8.15 ETE 187,07 ZAC 136.5J ETC 183.92 CLP ]6_._7

2_.6A RAL _0.44 RAD 6571,0 V£L ]?.698 PTH 2.98 VHP 18.951 DPA 12._7 RAP 42.00 ECC 4,1579

_NJ LONG _NJ RT ASC ]NJ A_MTH INJ TJNE PO CST TIN JNJ _ LAT[NJ 2 LONG

132.40 317.39 69.47 6 33 ]6 2923._ -22.56 124.71

|93.|7 303.97 64.07 "! 37 ?0 3974.! 8,22 J86.32

]IO.OB 318.35 69.59 8 6 7 ?607.] -24.90 J02._3

176,70 302.82 65.36 ? 38 26 3765.6 J0,39 ]69.85

88.06 320.72 69.69 9 4_ 25 2265.9 -30.80 79.76

I85,67 299,63 61._8 3 ]0 30 3659.6 15.57 156.80

M|0_¢0URSE EXECUTION ACCURACY C_6IT OETERMINATION ACCURACY

SGT 5273.9 SGR 33J.4 $G3 90,7 ST 2!61.I SR 300.8 $S 662,7

RRT .6778 RR_ .6695 RTF ,9868 CRT ._096 CRS -.787? CST -.9992

SGB _78A.3 R23 ".0029 R13 ,9868 LSA 2279.? MSA 177.9 S5A 7.3

5G| _278.7 SG? 243,4 THA 2,44 EL| 2174.8 EL? 175.4 ALF 6.47

1900

t



JPL TM 33-99 EARTH--VENUS TRAJECTORIES i VOL 2 1965-66,

LAUNCH :4T[ ;EC ]_ i96_ FLIGHT TIME 7G,00 4RRIV4L _ATE rE8 ZT Jg6E

"ELIGCENTRIC CONIC

_L 147.19 L4L -.O0

Rp 107.70 LAP 3.]}

RC 39.13? GL 14,89

PL4NETO{ENTRZC CONIC

C3 39.740 VML 6.304

_NC_ 47HTH LNCM TIME

90.00 1 45 _!

90.00 11 56 _5

IOO.OO 3 3 46

IO0.OD I3 ?1 Z1

I;o.O0 4 4 J?

]|D.D_ 14 ]7 ?_

CIrFERENTI4L CORRECTIONS

TCE -.13Z6 TRA -.3488 TO} ,6783 BAU .1495

RCE ".4197 RRA ,D800 RC} -,04_Z r4u .07_73

_CE .4874 FRA-I.0531 FC3-1,5843 856 1044

8CE .446| Br_ .3578 BE3 .?B15 FSP -540

6|STANCE 196.Z16

UOU 86,88 VL ?8.456 GAL -1J.59 A?L 86.67 MC4 90.46 5NA _33,57 ECC .?7431 l_C 3.33Z4 vl 30.2{9

LOP J77.3_ vP )B.353 G4P -6.6_ _?P 90.03 TAL 231._7 TAP 3_.44 RCA 103.6J 4P0 ]_3._3 v_ 3_.18_

GP 4.3Z ?AL 15E.37 ?IP 3Z.59 ETS 351.97 74E 155.10 £T£ 348.0I 7AC 59.48 [TC 164.79 CLP -32.34

CLA -7.14 R4L Z89.93 R46 6568.5 VEL 12.693 PTM 2.3J VMP 5.454 CP4 -}Z.OB RAP 366.93 ECC 1.6340

L-I TINE INJ LAT INJ LC_G INJ RT AS( ZNJ 47HTM ZNJ TIME PO EST TIM INJ Z LAT ]NJ _ LONG

Z161.57 -18,Z_ 38,15 ;61.10 llZ.04 Z Zl 57 1361.3 -1_.10 30,89

57_1.96 ?6.TT Z_6.91 165.09 80,4_ I_ 14 7 4657.0 ?_.i? ZZS._

1910.13 -19_50 19.11 I60.5§ 113.11 3 35 36 1310.1 -16.?1 11.87

4978.57 ZB.J0 716.55 165.6Z 79.37 14 44 _0 4378.E ?_.35 ?08.18

I720,97 "21.83 3.JJ J58.90 JIG.IS 4 32 53 1J20.9 -19.15 353.93

474D.5_ 31.70 197.59 164.73 76.49 15 36 _5 4J4D.E 29.5E 189,06

NI_-COURSE EXECUTION ACCUR4Cv OReIT ;ETERMINATION ACCUR}C v

5GT 494.3 5GR 391,6 SG3 195.4 St 168.9 SR 381.6 ss ?_0.9

RRT .0_56 RRF -.1502 RTF -.4061 CRT .7866 ERS .8613 (St .381_

SGB 630,6 RZ3 -.090_ RJ} -.4161 L54 459.6 WSA 159,3 SS4 72.9

SGI 495,6 SGZ 390.0 TH_ 6.65 ELl 405.6 EL2 98.1 4Lr 69.55

L_UNCH C4tE _EC 19 J963 FLIGHT TIME 7_,00 ARRIVAL CATE N4R l 1966

HELIOCENTRIC CC_NIC

ru 147.J9 L4L -.00

rP 107.73 LAP 3.79

RC 61.177 GL 14.93

PLJN_TCJ(_NTR}C C_C

C3 3_,947 VHL 6.740

LNCH _MTH LNCH TIME

90.00 I 43 50

90.00 1| _3 §6

100.00 3 I 44

JOO.OO I3 JB 43

liD,DO 4 ? 7

JJO.OO 14 34 _0

cIrFERENTI4L CORRECT_C_J$

70E -.1446 TRA -,3587 TC3 .164Z BAU .1387

ROE -.4156 RRA ,0636 RC3 -.0350 F_U ,OBIZ6

FOE ,3475 FRA-J,2067 FC3-1.6064 BSP 958

B_E ,44DO BRA .3683 BE3 .16_5 FSP -6_3

CIST_NCE 704,935

LOL _6.88 VL 28.530 G_L -11.49 J?L 86.70 MCA 93.70 SMA J34.14 ECC .Z7062 INC 3,7974 Vl 30.269

LOP Z80,fi6 vP 38,398 G_P -5.95 A2P 90.61 TAL _3_.94 TAP 3Z6,63 RE4 J04.52 APO 163.76 v2 35.J76

GP 4,64 7AL JSZ.BO ?AP 36.65 ETS 357.46 ZAE 156.84 ET[ 346,68 ZA( 36.61 ETC 164.87 CLP -36.39

OLA -7.16 RAL zBg.3s RAD 6568,5 VEL 17.66J PTH 2.30 VHP 5.101 CPA -12.03 RAP 376,O3 ECC 1.6409

L-I TIME INJ LAT INJ LONG INJ RT 4SC INJ AZNTH INJ TIME PO CST TIN INJ 2 L4T INJ ? LONG

7155.07 "18,08 37.75 160.17 1|_.17 2 19 45 1335.1 -14.97 30.50

3248.1_ Z6.71 236.65 164.94 80.27 13 71 _5 464B.? 73.11 2?8.36

1903,75 -19,33 18.72 159.62 113.26 3 33 28 1303.8 -J6.02 11.49

4974.70 28.06 216,77 164.67 79.23 14 41 38 4374.7 ZG.?B 207.9|

I714.69 -72.66 2.72 157.97 116.31 4 30 42 J114.7 -18.94 335.56

4736.53 31.64 J97.29 163.77 76.33 15 53 46 4136.5 ?9.44 188.77

MI_-COURSE EXECUTION _CCUR}EV ORBIT CET[RMINATIC_ ACCURAC y

5GT 486.3 SGR 391.7 SG3 271,7 ST |66.2 5R 3_?.? 55 268.2

RRT ,05_ RRF -.|789 RTF -.3_71 CRT .7605 CRS ,85_5 CST .3368

5Gg 624.5 R23 -.J236 RI3 -.3663 LSA 463.9 MSA 167.7 $SA Z2.9

SGI 467.7 SG_ 390,O THA 7.15 ELI 404.1 EL? ]OS,l ALF 7_,40

LAUNCH 04TE 06C 19 |969 FLIGHT TIN? 74.00 ARRIV4L 0ATE N_R 3 1966

HELIOCENTRIC CONIC O]STANCE 211.657

RL |47.']9 LAL -.DO LOL 86.88 VL 26.591 G_U -11.40 AZL 86.74 HC4 96.93 SNA 134.61 ECC ,21761 INC 3.262Z Vl 30,269

RP 107,76 LAP 3.24 LOP 183.62 VP 38.434 G4P -5,|_ AZP 90.39 TAL 233.74 t4P 330.66 RC* I0fl.29 4PO 163.93 V2 3_,166

RE 63.I31 GL 14.95 GP 4.98 7AL 133.19 ?_P 40.93 ETS 351,69 ?AE 138.91 ET£ 349.40 7AE 57._1 ETC 164.93 CLP -40.68

PL4NETOCENTRIC CONIC

C3 38,?15 VHL 6.182 DLA -7,23 R_L 268.87 RA0 6368._ VEL 1_.633 PTH 2.29 VHP 4,794 DPA -J2.03 RAP 324.91 ECC 1,6289

LNCH AZMTH LNCH TIME Lol TIME INJ L_T INJ LONG INJ RT ASC INJ ATMTM ZNJ TIN£ PO C$T TIW INJ 2 L4T INJ 2 LONG

90.00 I 4? 18 Z148.83 "I7.92 37,36 159.37 117,30 _ IB 7 |548.6 -14.74 30,13

90.00 11 31 41 5244.87 26.68 236.42 164.13 80,16 13 19 6 4644.9 ?5.05 228.13

100.00 3 O 11 I897.59 -19.16 18.33 158.8_ 113,39 3 31 48 1_97,6 -15,84 11,12

IOO.OO 13 16 30 4971.34 _6.01 Z16.03 I63.85 79.IJ I4 39 21 4371.3 26.2? ?07.68

JlO.OO 4 O 31 1708.69 -22.48 Z.33 1§7,I7 116.46 4 Z8 59 1108.7 -18.74 3_3.21

IiO.OO 14 37 39 4733.00 3J._8 197.03 16_.95 76.18 I5 _I 3_ 4133.0 29.36 188,33

_JFFERENT_L CORRECTIONS MID-COURSE EXECUTION ACCURACY _B/T DETERMINATION ACCUR4CV

TOE -.1333 TRA -.3738 TC3 .2431 BAU ,1249 SGT 477.0 SGR 391.5 SG3 2_0.6 ST |62.2 SR 387.? SS ?84.9

RCE -.4115 RR4 .0884 RE3 -.0261 FAU .09067 RRT .0460 RRF -.2109 RTF -.278Z CRT ,7179CRS .6334 CST .?700

FOE .6094 FR_-1.3740 FC3-2,0540 BSP 667 SGB 617.2 R23 -,|716 R13 -,_9_4 LS4 471.2 MSA 176,2 SSA ZG,B

BOE .4323 BR_ .3841 BE3 ,2445 FSP -720 5G1 478.I SG2 390.3 THA 6._2 ELI 401.0 EL_ 107.6 ALF 71.69

L4UNCH OATE DEC 19 J965 FLIGHT TIME 76.00 _RRtV_L 04TE M4R 3 1966

HELIOCENTRIC CONIC

RL 147.19 L_L -.00

RP 107.80 L_P 3.18

RE 65.219 GL 14.95

PLANETOCENTRIC CONIC

C3 37.538 VHL 6,1Z7

LNCH AZWTM LNCH TI_E

90.00 I 41 IT

90,00 II 49 49

100.00 Z 59 4

100.00 13 14 39

|10.OO 3 $9 20

ZIO.OO 14 30 5Z

OIFFERENTIAL CORRECTIONS

TOE -.|709 TRA -.3970 TC3 .21J6 BAU ,1066

ROE -.4070 RR4 .094_ RE3 °,0156 FAU .J0059

FOE .6780 FRA-1.5468 FC3-2,3198 BSP 725

BOE .4246 BRA .4080 BE3 .2124 FSP -819

DISTANCE Z18.323

LOL 86.88 VL 28,639 GAL -11.31 A?L 86.77 HC_ 100.16 SM4 134,99 ECC .21519 |NC

LOP 187.O5 VP 38.460 GAP -4.43 A?P 90.5? TAL _34.3_ ?AP 334.53 RCA 10_,94 APO

GP 5.34 ?4L J53.50 Z_P 45.44 ETS 353.30 7AE |61.31 ETE 350.23 ?_C 56.J9 ETC

3,??66 Vl 30.?69

J64,04 v2 35,135

165.03 CLP -43,19

0LA -7.28 RAL 288,50 RAD 6568.5 V[L 1_,606 PTH 2.29 VHP 4.3J4 0PA -12.07 R_P 323.55 ECC 1,6J76

L-] TIME ]NJ LkT ]NJ LON6 INJ R7 _SC ]NJ kZHTH INJ T]N_ PO (_T TIN ]NJ 2 L_ Y ]NJ _ LONE

2142.73 -17,76 36.98 158.69 J12.47 2 16 55 1542.7 -14.57 29,76

5241.94 26.65 _36.2J 163.44 80.06 13 17 II 4641.9 2_.01 127.93

I691.57 -19.00 |7.96 1§8.14 113.57 3 30 35 129|.6 -IS.66 10.76

4968.33 27.97 Z15,81 163,17 79.01 14 37 28 4368.3 26,17 20?,47

1702.85 -22.30 1,99 156.49 116,60 4 ?7 43 ]102.9 -18.55 354,87

4729.8| 31.§3 196.B0 162.76 76.06 15 49 42 4129.B 29.29 188.31

MID-COURSE EXECUTION ACCURACY ORBIT 0£ TERMIN4TION 4C(UR4C_

SGT 469.3 SGR 391.3 SG3 261,4 ST 159.5 SR 381.5 SS 302.3

RRT .0264 RRF -.2484 RTF -.1726 CRT .6578 CRS ,8353 C$T .|878

SG8 6JI.O R23 -,7332 RI3 -.1869 LSA 4??,2 MS4 184_8 SS_ 22.7

5GJ 469.7 SGZ 390,8 THA 4.Jl ELI 397,1 £L2 IJ5.4 4Lr 73.16

J901
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES ' VOL 2 1965-661

LAUNCH CAT[ DEC 19 19E5 FLIGHT TIME 78.00 ARRIVAL GATE MAR 7 |96E

H[LIOCENTR[C CONZC

RL 147.19 LAL --00

RP 107.81 LAP 3.10

RC 67.327 GL 14.91

PLANETOCENTRIC CON|C

C3 36,BgB VHL 6.074

LN(N A?MTH LNCH TIME

90.00 1 40 12

90.00 11 48 20

;00.00 ? 58 21

100,00 13 11 11

110.00 3 58 3A

110.00 14 ?9 28

CISTANC£ 224.952

LOL 86,88 VL 28,676 GAL -11.22 A?L 66.81HEA 103.38 SMA

LOP 190.29 VP 38.477 GAP -3.77 A?P 90,74 TAL Z14.86 TAP

GP 5.73 7AL 151o75 TAP 50.16 ET$ 151.7| 7AE 164.01 ETE

135.28 ECC ,21289 INC 3.1902 vJ 30.269

338.24 ?CA 106.4B APO J64.O9 v2 35.143

)_J,_ _C 54.64 ETC 161.|| CLP -49.9?

0LA -7.33 RAL 288.23 RAO 6568,4 VEL J2.580 PTH 2.28 VHP 4.267 DPA -12,14 RAP 121,97 ECC 1.607Z

L-I TIME INJ LAT INJ LONG |NJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ ? LAT INJ Z LONG

2116.70 -17.61 16.61 158.11 112._4 2 16 8 t516,7 -14.40 29.40

5239.27 26.6Z 216,02 162.87 79.97 13 15 39 4639,3 24.96 2?7.74

J885.61 -18.84 17.60 157.57 111.65 3 _9 47 1Z85.6 -15.48 10.41

4965.58 27.94 215.62 162.59 78.9J Ji )5 57 416_.6 26.12 207.28

1697,10 -22.11 1,64 155.92 116.?5 4 26 51 1097.1 -18.36 354,53

4726.87 ]1.48 196.58 161.68 75.94 15 48 15 4t26.9 29.23 188.10

CIFFERENTIAL CCRR[CTIONS

TOE -.1049 7RA -.4267 TC] .1719 BAU .0B4B

RDE -.4019 RRA .10Jl RE3 -.0033 FAU .11111

F_E .7447 FRA-l.7266 FC]-2,6069 85P 588

BDE .4153 BRA .4385 BE3 ,1719 FSP -933

LAUNCH 0ATE DEC 19 1965

HELIC_ENTRIC C(_NIC

RL 147.19 LAL -.O0 LOt. 86o88 VL

RP 107.87 LAP 3.02 LOP 193.52 VP

RC 69.470 GL J4,90

PLAN[TOCENTR|C CONIC

C3 36.279 VML 6.023

LNCH AZNTH LNCH TIME L-I TIME INJ LAT

90.00 I 40 13 2130.68 -17.45

90.00 11 47 12 5216.75 26.59

IO0,00 2 58 2 1879.?0 -18.68

100.00 J3 12 5 4962.96 27.90

J10.00 ] 58 l| J691.37 -21,95

1|0.00 14 28 25 4724.05 31.43

0IFFERENTIAL COPRECTIONS

TOE -.0876 TRA -.4652 TC3 ,J203 BAU .0586

RGE -.3962 RRA .1087 RE3 .0106 FAU .12162

FOE .8144 FRA-J.9008 FC3-2,9023 BSP 459

80£ .4057 BRA ,4777 BC3 .1208 FSP -I041

NI0-COURSE EXECUTION ACCURACY

SCT 466.9 SGR 391.1 SG3 114.1

RRT -.0126 RRF -.2894 RTF -.O_BO

SGB 609.1 R23 ,2909 RI) .0294

5GJ 467.0 $G2 391.0 THA 177.97

FLIGHT TIME 80.00

01STANCE 23|.543

28.70) GAL -11.)3 A?L 86.85 HCA 106,61 SMA

38.487 GAP -3.|4 ATP 90.90 TAL 235.19 TAP

GP 6.J3 ?AL 153,92 ?AP 55.10 ETS _4.i27AE _67'03 ET£

0LA -7.39 RAL 2BB.OS R_O 6568.4 VEL 12.556 PTH 2.28 VHP

INJ LONG INJ RT A$C INJ AZNTH INJ TIME

36.24 157.66 I12.66 2 15 45

235.84 162.39 79.88 1) 14 28

17.23 157.10 113,77 3 29 22

215.43 162.11 78.82 14 34 AB

1.29 155.45 116.89 4 26 23

196.37 161,20 75.82 15 47 9

MI0-COURS£ EXECUTION ACCURkCY

SGT 476.5 5GR 391.2 $G3 347.2

RRT -,0711 RRF -.1351RTF .1266

SGB 616.5 R23 .3060 RJ3 -,17i0

SGI 478.9 SG2 388.3 7Hk 170.12

OPe[T 3ETERMINATION ACCURACY

ST 157.0 SR 180.1 55 318.?

CRT .5697 CRS .8546 CST .0749

LSA 482.2 MSA 193.4 SSJ 27.6

ELI )91.8 EL2 125.2 ALF 75.21

ARRIVAL CATE MAR 9 1966

135,50 ECC .21085 INC 3.J528 vJ 30.269

141.80 ?CA 106.93 APO 164.07 v2 35.132

352.64 7AC 52.88 ETC 165.20 CLP -54.87

4.05) DPA -J2.24 RAP 320.J8 ECC 1.5971

PO CST TIN [NJ 2 LAT |NJ Z LONG

1530.7 -14.23 29.04

46)6.7 24,92 227.57

1279.7 -15,31 10.06

A363.0 Z6.08 ?07.I0

J091.4 -J8,17 354.20

4J_4.1 29.17 187.90

OPBJT DET[RMINkT/ON ACCURACY

ST 157.7 SR 378.2 SS 334.1

CRT ,4562 CRS .8567 CST -.0546

LSA 488.2 MSA 201.7 SSA ZZ.4

ELl 386.0 EL2 J37.3 ALF 77.6]

LAUNCN _AT[ DEC 19 1965

H[LIOC6NTR|C CONIC

RL 147.19 LAL -,00

RP 107.90 LAP Z.93

RC 7J.643 GL 14.86

PLANETOCENTRIC CON[C

C3 35.673 VHL 5.973

LNCN A_NTN LNCH TIME

90.00 1 40 20

90.00 11 46 24

100.00 2 58 6

100.00 13 JJ 19

110.00 3 38 11

110.00 14 27 43

FLIGHT TIME 82.00 ARRIVAL O&T[ NAR 1! 1966

OISTANCE 2)8.095

LOL 86,88 VL 28,721 GAL -11.04 A?L 86.89 HE4 109.81SMA 135,64 ECC .20901 INC 3.1142 VI 30.269

LOP 196.74 vP )8.489 GAP -2,54 A?P 91.06 TAL 2)5.38 TAP 145,21 RCA 107,29 APO 163.99 VZ 35.120

GP 6.55 ?AL 154.02 ?AP 60.21 ETS 354.55 ?AE 170.29 ETE 354.82 7AC 50,95 ETC 165,29 CLP -60.00

DLA -7.44 RAL 287.96 RIO 6568.4 V[L 12.532 PTH 2.27 VHP 3.870 DPA -J2.16 RAP 318,20 ECC J.SBTJ

L-I TIME INJ LAT INJ LONG INJ RT AS( INJ AZMTH INJ T|NE PO CST TIM INJ 2 LAT ]NJ 2 LONG

2124.61 -17.29 35.86 157.28 112.78 2 J5 44 1524.6 -14.05 28,68

5234.30 26.56 2)5.67 162.0! 79.80 1) J) 38 46)4.3 24.88 227.40

1873.72 -18,51 16.86 156.72 111.90 ) 29 19 1273.7 -15.13 9.71

4960,42 27,B7 215.25 161.71 78.73 14 13 59 4360.4 26.03 206.93

1685.60 -21,77 ,93 155,07 J17.03 4 26 16 1085.6 -17.97 35).86

4721.51 31.39 196.17 160,81 75.71 15 46 24 4121.3 29.11 187.71

CIFFERENTIAL CC_RECTIONS

TOE -.0670 TRA -.5105 TC3 .O589 8AU .0307

RCE -.3896 RRA ,1172 RE3 .0263 FAU .13214

F0E .8760 FRA-2,0701 FC3-3.2069 BSP 479

8OE .3954 BRA .5238 BC3 .06_5 FSP -1159

MID-COURSE EXECUTIO_N ACCURACY OPBIT OETERNINATION ACCURACv

SGT 503.0 SGR 391,8 SG) 380.5 ST 161.5 SR 375,3 SS 347.5

RRf -.1510 RRF -.3833 RTF .3005 CRT .3132 CRS .8578 CST -.7070

SG8 6)7.6 R23 .2741 R13 -.3634 LSA 49).3 MSA 209.5 SSA 22.?

5G1 511,1 SG2 381.2 7HA 164.55 ELi 179.4 EL2 151.8 ALF 80.84

LAUNCH OAT£ DEC 19 1965 FLIGHT TIME 84.00 ARRIVAL GATE MAR 13 1966

HELIOCENTRIC CONIC

RL 147,19 LAL -.OO

Rp IO7.94 LAP 2.83

RC 73,843 GL 14.80

PLANETC_ENTRIC CONIC

C3 35,069 VHL _.9_2

LNCH ATM7H LNCH TIM_

90.00 J 40 46

90.00 11 45 55

100.00 2 58 30

100.00 J3 10 52

110.00 3 58 3J

110.OO 14 27 20

0IFFER_NTIAL COPRECTION5

TOE -.O452 TRA _,56_2 TO3 -.0J45 BAU .0214

ROE -.3824 e_ .J260 R_ ,04_2 FAU .J4180

r0E ,9355 FRA-2.2176 rC3°3.5004 BSP 690

80E .385J BRA .5781 BC3 ,0456 FSP -J263

OISTANCE 244,6|I

LOt. 86.88 VL 28,730 GAL -10.93 A?L 86.93 HC_ 1i3.05 SMA 135.7J ECC .20735

LOP |99_? vP 38.485 GAP -l,97 A?P 91.20 TAL 235.43 TAP 348.49 RCA 107.57

GP 6.97 7AL 154,06 _AP 65,46 ETS 355.01 7AE |73.74 ETE 359._5 7AC 48.87

INC 3.0741 V! 30.269

APO 161.85 V2 35.108

ETC 165.39 CLP -65.Z7

OLA -7.50 RAL 287.95 RA0 6568.4 V£L 12.508 PTH 2.26 VHP 3.718 0PA -J2.49 RAP 316,O7 [CC 1.5772

L-I TIME [NJ LAT INJ LONG INJ RT A$C INJ ATNTH INJ TIME PO CST TIH INJ 2 LAT INJ 2 LONG

2118.42 -17.12 35.48 J56.98 JJ2.90 Z J6 4 J5J8.4 -13.88 28,31

5231.B7 26.53 235.50 161.71 79.72 13 13 7 4631.9 24.8a Z??.24

1867.63 -18.34 16.49 156.43 IJ4.02 3 29 38 1267.6 -14.94 9.35

495?.89 27,84 215.07 J6J.43 78.64 14 33 29 4357.9 25.99 206,75

1679,72 -21.59 .57 J54,77 IJ7,17 4 26 31 J079o7 -17.77 353.52

4718,57 31.34 J95.97 J60.50 75,60 15 45 59 4118.6 29.05 I87,57

M/0-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 552,6 SGR 393,2 SG3 411.6 ST J70,9 SR 37J.B SS 360.1

RRT -.24Jl RRF -,4342 RTF .4646 CRT ,1588 CR5 .8615 C$7 -,35}6

$GB 6?8,2 R23 .21j7 RJ3 -.52J9 L54 499.6 MSA ?|6,7 5SA 2_,O

$Gl 567.3 SGZ 171.8 THA )62.60 ELI 373.J EL2 16_.2 ALF 84.76

1902



JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL, 2. 1965-66_

L4UNCH DATE 0£C 19 1965 FLIGHT TZME 66.00 4RR|V4L CAT[ N4R J5 1966

HELIOCENTRIC CONIC

RL |47.|9 LAL -.O0

RP 107.98 LAP 2.7?

RC 76,070 GL 14.73

PLAN[TOC[NTRIC CONIC

C3 34.463 VHL 5.870

LNCH A?NTH LNCH TJM£

90.00 J 41 32

90.00 II 45 43

I00.00 Z 59 15

100.OO 13 lO 42

110.00 3 59 11

I]O.O0 14 27 15

CIFF£RENTI4L C_RRECTIONS

TO[ -.0212 TRA -.6Z39 TC3 -.O975 BAU .0532

ROE -.374| RRA .|350 Re3 ,06]7 FAU .15060

FOE .9797 FRA-Z.3454 FC3-3.7833 BSP J020

BD[ °3747 BRA .6384 8C3 .J154 FSP -I369

OISTANC[ Z5J.066

L0L 86.88 VL 28.731 GJL -10,86 AZL 86.97 HCA 116.27 5NA ]33.72 [CO .20562

LOP ?03.19 VP 36.474 GAP -1,43 A?P 91.34 TAL 235,36 TAP 351.63 RE* 107,79

GP 7,40 ?AL |54.05 TAP 70.80 ET$ 355.51 ?AE 177.22 ET£ 14.79 ZAC 46,70

INC 3,0320 Vl 30.269

• P0 163.65 v? 35,095

ETC 165.50 CLP -70.63

0LA -7.57 RAL 268.03 RAG 6566.4 VEL IZ.483 PTH ?.26 VHP 3,597 CPA -12.61 R4P 313.85 ECC 1.5672

L-I TIME IN] LAT IN] LONG |NJ RT ASC IN] A?NTH IN] TIN? PO CST TIM IN] ? LAT IN] ? LONG

2112.O3 -16,96 35,09 156.76 113.O2 2 16 44 1512.0 -13,69 27.93

5229.45 26.50 235.33 16|,48 79.64 13 12 53 4629.4 24.P0 227,O7

1861.34 -18,]7 J6.10 |56.20 1J4,J5 3 30 16 1261,3 -14.75 8,97

4955.37 27.80 2J4.89 |61,19 78.55 14 33 18 4355.4 25.94 206.58

1673,66 -21,40 .21 154,55 ]17.3] 4 27 5 1073,7 -17.57 353.17

4715.82 31,30 195.77 160.27 75.49 15 45 51 4115.6 ?8.99 167.33

MID-CO¢IRSE EXECUTION ACCURACY OR61T CETERNINA TION ACCURACY

5GT 625,2 SGR 395.2 SG3 440.4 ST 185.5 SR 367.3 55 369.3

RRT -.3335 RRF -.4853 RTF ,5985 CRT .0027 CRS .8639 CST -,4917

SG6 739,7 R23 .1943 R]3 -.6421 LS4 505.4 MSA 223.2 SSA ?I.B

5G1 645.7 SG2 360,B THA 162.46 £LJ 367.3 £L2 165.5 ALF 89.89

LAUNCN DATE DEC 19 1965 FLIGHT TIME 88.00 ARRIVAL CAT£ NAR ;T ]966

HELIOCENTRIC CONIC 0ISTANC£ 257.530

RL 147.19 LAL -.O0 LOC 86.88 VL 28.725 GAL -JO.76 AZL 87.0! HCA 119.49 SMA 135.67 ECC .2044! INC 2.9675 VI 30.769

RP 108.02 LAP 2.60 LOP 206.40 VP 38,458 GAP -,91 AZP 91.47 TAL 235o]7 TAP 354.66 RCA 107.94 APO 163.41 V? 35.062

RE 78.316 GL 14.64 GP 7.82 ?AL 153.98 ?AP 76.17 ETS 356.06 ?kE J78.2J ETE 12].76 7AC 44.49 ETC 165.63 CLP -76,03

PLANETOCENTRIC CONIC

C3 33.847 VHL 5.BIB OLA -7.63 RAL ZBS.IB RAD 6568.3 VEL 12.459 PTH 2,25 VHP 3.504 6PA -12.71 RAP 311,59 £CC 1.5370

LNCH AZNTH LNCH TIME L-I TIME IN] LAT IN] LONG IN] RT ASC IN] ATNTH IN] TIME PO CST TIN IN] 2 LAT IN] 2 LONG

90.00 l 42 39 2105.37 -16.78 34.68 156.60 1]3,15 2 17 44 1305.4 -]3.50 27.54

90.00 11 45 48 3227.01 26.47 235,|5 161,3J 79,56 13 12 55 4627.0 24.76 226.90

IO0.O0 3 0 19 1854.79 -17.99 15.70 156,04 114._9 3 3] ]4 1254.8 -14.56 B.59

JO0.O0 ]3 lO 49 4952.82 27.77 214.71 |61.03 78,46 J4 33 22 4352.8 25.89 206.41

liD.DO 4 O JI 1667.35 -21.20 359.82 154.39 117.46 4 27 56 1067.3 -J7.36 352._I

IIO.00 ]4 27 26 4713.03 31.25 195.57 160,10 75.36 15 45 59 4113.0 28.92 187,14

OIFFERENTIAL CCRRECTIONS NIO-COURS[ _XECUTION ACCURACY (_R6JT OET[RMINA T|ON 4CCUR4CY

TOE .003_ TRA -.6898 TC3 -.1912 BAU .0939 SOT 720.6 5GR 398.0 SO3 464.4 ST 205.8 SR 361.9 SS 377,0

RD£ -,3649 RRA .1438 RC3 .0809 FAU .15768 RRT -.4183 RRF -.5364 RTF .6987 CRT -,1338 CRS .6687 CST -.5988

FOE 1.0J70 FRA-2.4360 FC3-4.0332 BSP 1430 5GB 823.3 R23 .1661 RJ3 -.7295 LSA 512.6 NSA 228.6 SSA 21.6

BO[ .3649 BRA .7047 8C3 .2076 FSP -|450 SGI 745.4 SG2 349.5 THA 163.19 ELl 363.5 £L2 203.1 4LF 96.34

L4UNCH GATE 0[C 19 1965 FLIGNT TINE 90.00 k R_ZVAL CAT[ MAR 19 1966

HELIOC£NTRIC CONIC

RL 147.19 L4L -.00

RP 108.06 LAP 2.47

RE 80.581 GL 14.54

PLANETOC_NTR]C CONIC

C3 33.219 VNL 5,T64

LNCH AZMTH LNCH TIN£

90.00 I 44 3

90.00 11 46 7

100.O0 3 I 43

100.00 13 II 10

110.O0 4 1 50

]I0.00 14 27 55

DIFFERENTIAL CCI_RECTION5

TO[ .0263 TRA -.7594 TC3 -.2930 8AU .]377

ROE -.3944 RRA .1522 RC3 .lOll FAU .16324

FOE 1.0329 FRA-2.4964 FC3-4.2543 BSP 1879

BOE ,3553 8RA .7746 BC3 .3099 FSP -1528

DISTANCE 263.935

LOL 86.88 VL 26.713 GAL -10.65 AZL 87.66 HCA ]22.70 SNA 135.56 £CC ,20306

LOP 209.62 VP 38,437 GAP -.41 AZP 91.59 TAL 234.66 TAP 357.57 RC4 108.04

GP 8,24 ?AL 153.85 ZAP 8].fiO ETS 356.65 7A£ ]74.79 ETE 154,56 7AC 42.31

]NC Z.9401 Vl 30.269

APO 163.11 v? 35.069

£TC 165,79 CLP -BI.41

0L4 -7.70 RAL 288.40 RA0 6566,3 VEL 12.433 PTH 2,25 VHP 3.438 DP4 -12.76 RAP 309.35 [CC 1.5467

L-I TIN[ IN] LAT IN] LONG IN] RT ASC IN] ATNTH IN] TIME PO CST TIN IN] ? LAT IN] ? LONG

2098.34 -16.59 34.25 156.50 113.28 2 19 3 149B.3 -13.30 ?7.12

3224.59 26.44 234.98 161.21 79.48 13 13 12 4624,6 ?4.72 226.74

1847.68 -17.79 15.28 155.94 114.42 3 32 31 1_47.9 -14.35 8.18

4950.28 27.73 214.52 160.93 76.37 14 33 41 4350.3 25.65 206.23

1660.70 -20.99 359.42 154.29 117.62 4 29 IJ 1060.7 -J7.13 352.42

4710.23 31.20 195.37 160.O0 75.27 15 46 23 4110.2 28.86 186,94

NI0-COURS[ EXECUTION ACCURACY ORBIT CETERNINATION ACCURACY

SOT 833.8 SGR 401.3 SG3 484.0 ST 230.5 SR 355.3 SS 3_D,5

RRT -.4949 RRF -.5654 RTF .7693 CRT -.2492 CR5 .8717 CST -,6845

5G6 925.4 R23 ,1468 RJ3 -.7907 LSA 519.1 NSA 232.9 SSA 21.4

Ski 861.6 SG2 337.4 THA 164.10 EL] 362.7 EL2 218,7 ALF IO4,59

LAUNCH 0ATE DEC 19 1965 FLIGHT TINE 92.00 ARRIV4L DATE NAR 21 1966

NELIOCENTRIC CONIC

RL 147.19 LAL -.O0

Rp 108,10 LAP 2.34

RC 82.862 GL 14.43

PLANETOCENTRIC CONIC

C3 32.575 VHL 3.707

LNCH ATNTH LNCH TIME

90.00 I 45 52

90,00 ]1 46 39

100.OO 3 3 27

I00.00 13 |1 44

110.00 4 3 9

110.00 14 28 32

O]FFER[NTIAL CORR[CTIONS

TOE .0526 TRA -.6320 TC3 -.4027 BAU .1632

ROE -.3428 RRA .1599 RC3 .1219 FAU .16676

FOE 1.0344 FRA-2.5180 FC3-4.4320 BSP 2365

BDE .3466 BRA .847_ Be3 .4207 FSP -1582

0ISTANCE 270.305

LOL 66.86 VL 28.695 GAL -10,54 AZL 87.11 HCA 125.91 SMA 135,44 £CC .20163 INC 2._692 v] 30.269

LOP 212.83 VP 38.4|2 GAP .O6 AZP 91.70 TAL 234.45 TAP .37 RCA 106.10 APO 162.77 v2 35.056

GP 8.67 7AL 153.68 ?AP 86.73 ETS 357.30 7AE 171.10 ET6 ]60.53 ZAC 46,21 ETC 165,9_ CLP -_6.76

OLA -7.78 RAL 286.69 RAD 6568.3 VEL 12.408 PTH 2.24 VHP 3,398 0PA -12.60 RAP 307.?O ECC 1.536I

L-I TIN[ IN] LAT IN] LONG IN] RT ASC |NJ AZNTH rNJ 7ZME PO CST TrN IN] 2 LAT IN] 2 LONG

2090.84 -16.59 33,80 156.46 113.42 2 20 42 1490._ -]3.0_ 26.6_

5222.25 26.41 234.62 161.17 ?9.40 13 J3 41 4622.2 24,66 226.5_

1840.51 -17.58 14.83 ]35.90 IJ4.57 3 34 6 1240,5 -14.J2 7.75

4947.79 27.70 214.35 160.88 7_o28 J4 34 12 4347.8 25._0 206.06

1653.63 -20.77 358.99 J54.24 IJ7,78 4 30 42 1053.6 -16.89 352.02

4707.44 31.15 193.16 J§9.95 75.16 15 47 0 4107.4 26.60 1_6.75

NI0-COURSE EXECUTION ACCURACY ORBIT OET[RN_NATION ACCURACY

SGT 961.6 SGR 405,0 SG3 497,7 ST 25_.7 SR 347.6 SS 381,3

RRT -.5615 RRF -.6320 RTF ._160 CRT -.3393 CRS ,8753 CST -.7453

SG6 1043,4 R23 .1366 R]3 -._330 LSA 526,3 HSA 236.J SSA 21.?

SGJ 991.5 SG2 325,0 THA 165.05 ELI 366.8 EL2 ?30.6 ALr 114.?_

1903



JPL TM 33-99 EARTH--VENUS TRAJECTORIES _ VOL 2 1965-66J

HELIOCENTRr( CONIC

RL 147.]9 LAL -,00

RP 108.14 LAP 2,Z0

R( B_.157 GL J4.29

PL4N[TOC[NTRIC CC_NIC

C_ _|.9]_ VHL 5.649

LNCH 4_MTH LNCH TIME

90,00 I 48 0

90.00 32 47 22

100.00 3 5 33

JO0.O0 ]_ ]Z 29

110.00 4 5 7

J]O.O0 ]4 29 24

DISTANCE 276.64]

LOL 86,88 VL 28.672 G4L -]0.42 JZL 87,17 MC& 129.12 SN& 135.25 ECC ,20065 INC 2.8341 Vl 30.269

LOP Z16,04 VP 38.383 GAP ,5] A2P 91.79 TAL 235,95 T4P 3.07 RC4 108,12 JPO 162,39 v2 35,043

GP 9.09 ?AL 1§3.46 ?AP 91.82 [T$ 358.00 ZAE 167.47 ETE 162.99 ZAC 38,85 [TC 166.23 CLP -91.84

0LA -7.98 R4L 289.04 RAO 6568.3 VEL 12;381PTH 2.23 VHP 3.380 DPA -J2,76 RAP 30_.20 [CO 1,5Z52

L-] TIME _NJ LAT IN] LONG IN] RT ASC IN] 47NTH IN] TIME PO CST T|M IN] _ L4T INJ 2 LONG

2092,72 -16.J7 33.30 ]56.46 J|3._7 Z 22 42 J482,7 -JZ,B4 26.20

_20.01 26.3& 234,66 16J,l_ 79.32 J3 14 21 4620.0 24,6A 22_.a2

|83Z.55 -I7.36 ]4.35 153.9] |]4.72 3 36 5 ]232.5 -13.8B 7.28

4943,4] 27,66 214.]B 160.89 78.20 ]4 34 5_ 434_,4 25.76 205._0

1646.00 -20-_3 558.53 I54.25 lJ7.95 4 32 33 1046.0 -16.63 331.58

4704.73 3J,J0 194.97 J59,95 75.05 15 47 48 4104.7 28.74 186.56

0_FrERENT|kL CORRECTIONS N|0-COURS[ EXECUT|ON ACCURACY C_BIT _£ TERNIN4TION ACCURACv

TOE .0756 TRA -.9056 TC_ -,5186 BAU .2293 $GT 1099.5 SGR 409.0 SG3 505.l ST 289.1 $R 338.8 S5 379,7

ROE -.330| RRA .|8£5 RC_ .1429 FAU .I68J2 RRT -.6190 RRF -.6758 RTF .85]Z CRT -.4083 (R$ .8800 CST -.7870

FOE 1.0235 FRA-2.4990 FC3-4.5607 eSP 287l SG8 J173,] R23 .|304 RJ3 -.8622 LS4 534.2 MSA 237.9 $5_ Z0.9

9DE .3387 ERA .9208 9C3 .5379 rSP -]6]2 SG| 1130.8 5G2 312.3 THA 165.94 ELI 376.9 EL2 237.2 ALF 124,34

LAUNCH OATE OEC 19 /965 FLIGHT TIME 96.00 4RRIVJL CArE MAR 25 J966

HELIOCENTRIC CONIC 0|$TkNCE 28Z.945

RL 147.|9 LAL -.00 LOL 86,88 VL 28,845 GAL °]O.50 ArL 87.23 HCA I32.33 SMA ]55.04 £CC .J995] INC 2.7737 v] 30.269

RP IOB.J8 LAP 2,05 LOP 2]9,25 VP 38.350 GAP .94 _7P 91.87 TAL 233.3_ TAP 5.68 RCA 108.09 APO 161.98 v2 35.030

RC B7.465 GL 14.J3 GP 9,53 7AL J53.20 tAP _8.70 ET$ 358.76 ZAE 163.96 ETE |64.29 _C 36,48 ETC 166.5fi CLP -96.79

PLANETC_ENTRIC CONIC

(3 31.231 VHL 5,588 OLA °7.98 RAL 289.46 RAO 6568._ VEL J2.353 PTM 2.23 VHP 3.382 0PA -12.65 RAP 303.38 ECC 1.5140

LNCN ATNTH LNCH TIME L-| TIME IN] LAT [NJ LONG IN] RT A$C IN] A2MTH IN] T|ME PO CST TIM IN] 2 L4T IN] Z LONG

90.00 I 50 31 2073.81 -|fl.9_ 32.76 136.52 1|3.73 2 23 5 ]473,8 -12,58 25.68

90,00 11 48 JO 52|8.05 26.3_ _34.5_ I61._4 79._6 15 |5 9 4618.I 24.6] _26.29

]00.00 3 B 0 1823.82 -|7.IJ ]3,82 155.96 114.89 3 38 24 1223,8 -13.61 6.78

lO0.O0 13 13 22 4943.27 27,63 214.03 160,93 78.|3 ]4 55 45 4343,3 25.72 205.75

110.00 4 7 28 J637.67 -20.26 358.04 154.30 ||8.J4 4 34 45 ]037.7 -]6.34 35J,11

]lO.O0 J4 30 24 470_,19 3|.06 194.78 160.0J 74,95 ]_ 46 47 4102,2 28.68 J86.39

0IFFERENTIAL CCRRECTION$ N_0°COURSE _X_CUT_ON ACCURACY ORBIT DETERMINAT|ON ACCURAC _

TOE .096_ TRA -.9786 TC3 -._395 BAU .2737 SGT ]243.9 $GR 4J3.1 $G3 506.6 ST 320,4 $R 328.8 55 375.7

ROE -.3|64 RRA .17_0 RC_ .164_ FAU .16747 RRT -.6689 RR_ -,7166 RTF .8739 CRT -,4_02 CR5 .8853 CST -.8147

FOE 1.0008 FRA-2.443_ FC3-4.6424 85P 338£ $GB 1310.7 R23 .1290 RI3 -.8824 LS_ 542,7 M$A 238.6 $54 _0.6

BOE .3309 BRA .9936 BC3 .6803 FSP -1818 SGI 1275.0 SG2 299.3 TMA J66.73 ELI 392.4 EL2 238,4 4LF 133.38

LAUNCH 0ATE 0EL 19 I965 FLIGHT TIME 98.00 4RRIVAL 0_TE MAR 27 1966

HELIOCENTRIC CONIC

RL 147.]9 L4L -.00

RP 108.22 L4p 1.90

RC 89.7_3 GL 13.93

PLJNETOCENTR|C CON|C

C3 30.528 VHL _.S25

LNCH ATMTH LNCH TIME

90.00 ] 33 28

90.00 I1 49 4

I00.00 3 10 53

I00,00 I_ ]4 _0

]J0,O0 4 lO 11

110.00 ]4 3] 32

0|ST4NC[ 289.217

LOL 86.88 VL 28.6]3 GAL -J0.]7 A_L 87.29 MC4 ]35.$3 SN4 J34.79 ECC .J9843 [NC 2.7069 VI 30,259

LOP 222.45 VP 38.3]4 G_P 1.36 4?P 91.93 TAL 232.67 T4P 8.21 RC4 108.0_ 4PO 161.53 V2 3_.016

GP 9.99 _4L 132,90 ZAP 10i,34 ETS 359.38 7A[ 160.63 ET[ 165.02 ZAC 34.92 [TC 166.98 CLP-101.52

0L_ -8.12 RAL 289.94 RAO 6568.Z VEL I2,326 PTN 2.22 VMP 3.402 CP4 -12.46 R4P 301.78 ECC 1.302_

L-| TIME [NJ L4T IN] LONG IN] RT ASC IN] 47NTH rNJ TIME PO CST TIN |NJ _ L4T [NJ 2 LONG

2063.69 -]5.63 32.16 156.62 IJ3.90 2 27 52 1463.9 -]2.29 25.10

5216,_4 26.34 234.42 161.35 79.21 13 16 1 4616.5 24.58 226.19

1814.12 -16.83 ]3.24 156.06 I]5.07 3 4] 7 1214.1 -13.31 6,21

494l._4 27,6] 2]3._O ]6|.07 78,0? 14 36 42 434]._ 23.69 Z05.63

1628.46 -19.96 357,49 154.39 ]|8.34 4 37 20 102_.5 -16.02 350.58

4699.97 31.0_ 194,62 160,12 74.86 15 49 52 4100.0 2_.63 186.23

CIFFERENT_AL CC_RECT|ONS

70[ .1146 TR_-].0499 TC3 -.7648 BAU .32|3

ROE -.3013 RR_ ,1767 R_5 .1864 FAU .I6548

_OE .9584 FRA-2.365] FC3-4.6927 BSP 3913

BOE -3224 BR4 1.0646 BC3 .7872 FSP -1619

MI0-COUR$[ EXECUTION ACCURACY ORBIT 0ETERM_N4TZON 4CCUR_CV

SCT 1392,0 SGR 417,5 SG3 503.9 ST 351.6 SR 317.4 SS 3_7.T

RRT -.7137 RRF -,?fl45 RTF .8899 CRT -.4984 CRS .8886 CST -.8352

$GB 1453.3 R23 .J30S RJ3 -.8967 LSA 550.0 MSA 238.0 SSJ 20.3

SG| 14_4,9 SG? 285,7 THA 167.40 ELl 41].0 EL2 255.4 _LF 140.B1

LAUNCH OATE OEC 19 1965 FLIGHT TIME ]00.00 ARRIVAL DATE MAR 29 1966

NEL/OCENTRZC CONIC

RL 147.19 L_L -.00

RP ]0_.26 LAP 1.74

RC 92.1]_ GL 13.69

PLANETOCENTR|C C(_l|C

C3 _9.803 VHL 5,459

LNC_ _2MTH LNC# TIME

90.00 I 56 53

90.00 J| 49 59

J00.00 3 J4 J5

J00.00 13 ]5 ZO

J]O.O0 4 ]3 21

J|O.O0 ]4 3_ 43

DIFFERENTIAL C_I_RECTION5

TOE .1296 TRA-I.||77 TC3 -.8931BAU .3655

ROE ".283_ RRA .lBO0 RC3 .2091 FAU .J6172

FOE .91J9 FRA-2,236| FC3-4.6978 8SP 4429

BOg .$135 8RA |.1321 BC3 .9173 FSP -1592

0|$TANCE 295.459

LC¢ 86.88 VL 28.577 GAL -|0.03 A2L 87.37 HCA 138.74 SMA 134.51 ECC .19739 INC 2.6321 v! 30.269

LOP 225,6_ VP 38.275 GAP |.7_ A?P 91.98 T_L 231.91 TAP 10.65 RC_ 107.96 _P0 16].06 V2 35.003

GP 10,49 ?AL 15_.57 _AP 105.73 ETS ,49 ?AE I57.49 ETE |65.40 Z4C 33.39 ETC ]67.5_ CLP-I06.00

OLA -8.28 RAL 290.49 RAO 6588.2 VEL I2,295 PTH 2.2] VHP 3.439 0PA -J2.J7 RAP 300.43 ECC 1.4905

L-] TINE IN| L_T IN| L_ IN| R7 _$C IN| _MT_ IN| TIME PO (ST TIM _NJ 2 L_T [NJ _ LON_

20_Z.$6 oj5.34 31.4B 156.75 ]14.]0 2 3] 7 1452.7 -JI.96 24.4_

52|5,7] 26.33 234.36 |61,_2 79.18 13 ]6 55 46J_.? 24,57 226.13

1803.]7 -16,51 ]_.58 ]56.]9 ]13.26 3 44 18 ]203.2 -J2,97 5.52

4940,43 27,60 2]3.82 18|.23 78.05 14 37 40 4340.4 25.67 205.55

]6|8,|0 -|9,63 336.67 J54.33 ||8.57 4 40 ]9 ]018.1 -J5.66 349.99

4698.2? 30.99 194.50 ]60._9 74.79 15 5] 1 4096.3 2B.39 ]66.12

M_O-COURSE £XECUTION ACCURACY ORS|T OETERMINAT|ON ACCURAC¥

SGT J540,9 5GR 4_.3 $G3 498.0 ST 381,9 SR 303.] $S 358.4

RRT °,7525 RRF -.7898 RTF ,9008 CRT -.5263 CR5 ._937 CST -.8466

SGB J_97,B R_3 ,1387 RJ3 -.9065 LSA 3_7.7 MSA 236.4 5S_ 19.9

SGJ J574,4 SG2 2?2,2 THA ]67.96 EL] 43].5 EL2 229.6 4LF J46.63

J904



JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL 2 1965-66_

FLIGHT TIME 202.D0LAUNCH _ATE CEC 19 1965

HELIOCENTRIC CONIC CISTANCE 301.672

_C 147.19 LAL -.00 LOL BG.BB VL 20.519 GAL -9.P9 47L 87.43 HCA 141.94 5HA ]34.2J [CC .19640 INC Z.5472 vl 30.269

RP 108.31 LAP ;.57 LOP ?ZB.B5 vP 38.2}4 GAP 2.13 ATP 92.01 TAL 231.08 TAP 13.02 eta J07,B5 APO 160.56 vz 34,990

RC 94,449 GL J3,40 GP 11.06 7AL 152.20 ?AP 109.B3 ETS 1.50 746 154.55 ETE 165.52 74C 32.51 ETC lGB.29 CLP-110.E2

ARRZ¥4L CAT? MAR 31 |966

°8.48 RAL 29|.10 RAC 6568.2 VEL 12.265 PTH 2.21 VHP 3.4B9 CPA -11.77 RAP 299.3Z ECC I.ATB2

ZNJ LONG INJ RT A5C ]NJ A?MTH ZNJ TIME

}0.70 156.93 I14.}I ? 34 57

234.37 161.74 79,19 13 17 44

11.82 156.37 I15,50 3 4B |

ZI3.BJ 161.45 78,02 14 38 36

356.17 154.70 fiB.B| 4 43 49

194,43 160,57 74.76 15 52 II

MID-COURSE EXECUTION ACCURACY ORBIT DE TERM]NA

5GT J690.2 SGR 4Z8.1 SG3 485.5 ST 410.4 SR

RRT -.7877 RRF °.8228 RTF -9086 CRT -.5449 CR5

SG8 1743,6 R23 ,1459 R13 -,9135 LSA 563.8 M54

5G1 |724,5 8G? Z58,5 7HA 168,45 ELI 45J.7 EL2

PO C$T TIM TNJ _ LAT INJ Z LONG

1439.7 -1|._7 Z3.69

4615.9 24.57 226.14

1190.6 -12.50 4.85

A340.3 25.66 205.55

lO06,? -15.75 }49.5}

4097,4 ZB.57 186,06

TION ACCURACY

291,4 55 345.5

.0969 CST -.8543

233.5 S5A 19.6

222.0 ALF 151.32

PLANETOCENTR|C CONIC

C3 29.05_ VHL 5.390 CLA

LNCH AZMTH LNCH TIME L-I TIHE INJ L4T

90.00 2 0 57 Z039,72 °14.90

90.00 11 50 4B 5215.9| 26.33

100.00 3 18 1l 1790.57 -16.15

100.00 13 |6 16 4940.29 Z7.59

110.00 4 17 3 1606,25 -J9,24

110.00 14 33 53 4697.37 }0.97

CIFFERENTIAL CORRECTION5

TOE .1401 TRA-I,IB|6 TC3-1.0254 BAU .4085

RGE -.Z684 RRA .JB?6 RE3 .Z336 FAU ,15718

rc£ .B_05 FRA-Z.1349 FC3-4.6834 BSP 4950

BOE .3028 BRA 1.1957 BC3 1.0516 rSP -J566

L4UNCH DATE OEC 19 1963

HELIC_ENTRIC CONIC

RL 147.19 LAL -,00 COL 86,88 VL ZB,497 GAL

RP 108.35 LAP 1,40 LCXa 232,04 VP 38.191 GAP

RE 96,794 GL 13,04 GP

PLANETO(ENTRIC CONIC

C} 2B,ZBJ VHL 5.3J80LA

LNCH AZMTH LNCH TIME k-I TIME INJ LAT

90.00 Z 5 43 2024,50 -J4,33

90.00 J1 51 26 5217.65 _6135

IO0.O0 3 22 48 I77fl.BJ -I5.71

100,00 J} I7 2 494J.58 Z7.6I

110.00 4 21 ZI 1592.47 -18.79

1JO.OO 14 34 58 4697.68 30.98

OIFFERENTZAL CORRECTION8

TO[ .1462 TRA-I,_}99 TC}-|.J603 gAU ,4495

ROE -.2507 RRA .1839 RC3 ,E59fl FAU .15149

FOE .7868 FRA-J,9942 FC3-4.6374 BSP 5449

BOE .2907 BRA 1.2535 BE3 1.18_0 FSP -1519

FLIGHT TIME 104,00 ARRIVAL GATE APR 2 1966

C/8TANCE 307.858

-9.74 AlL 87.55 HCA 145.13 SMA 133.88 ECC .19545 INC

?.A9 AZP 92.0J TAL 230.|9 TAP 15,32 RCA I07.72 APO

2.4492 YI 30.269

160.05 v2 34.977

J69.Z5 CLP-JIA.IB11.71 7AL 151.80 ?AP 113.64 £TS E,63 7AE |51.BZ ETE 165,40 ?AC 31.67 ETC

-B.74 RAL Z9J.77 RAO 6568.I VEL 12.233 PTH _.70 VHP 3.55l _PA -11.24 RAP ?98.47 ECC 1.4654

INJ LONG INJ RT A$C INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

29,79 157,15 114,56 2 39 27 1474,5 -11.I1 22.80

234,49 162,02 79,25 13 18 23 4617.6 ?4.60 E26.26

10,94 156.59 115,76 3 5? 24 lI75.B -J_,17 3.99

2J}.9I 161.74 78.07 J4 39 75 4341.6 75.69 ?05.63

355,36 154.92 1J9.10 4 47 54 992.5 -J4,76 348.55

194,45 160.81 74,77 15 53 16 4097,7 78.50 186.08

NI0-COURSE EXECUTION ACCURACY ORBIT OE TERNINATICJN ACCURACY

8GT 1837,0 8GR 435,1 8G3 47],4 ST 436.6 SR 276.9 ss 331.5

RRT -.8J83 RRF -.8534 RTF .9137 CRT -.5563 CRS .9013 CST -.P559

8G8 1887.8 R23 .1602 RJ3 -,9197 LSA 569.0 MSA Z3D.O SSA 19.2

8GI |871,8 SG2 245,4 THA I68.84 ELI 470.9 EL2 213.3 ALF 155.14

LAUNCH DATE 0EC 19 1965

HELIOCENTRIC CON|C

RL 147.19 LAL -.OD

Rp 108.39 LAP I.Z3

RC 99,145 GL 12.59

PL4NETOCENTR]C CONIC

C3 27.492 VNL 5.742

LNCH A?NTH LNCH TIN?

90.00 2 11 25

90,00 I1 51 40

lO0.OD 3 28 19

JOO.OD 13 17 27

JlO.O0 4 26 27

J10.00 I4 35 48

FLIGHT TIME 106.O0 ARRIVAL 0ATE 4PR 4 1966

O|STANCE 3)4.016

LOL 86.88 VL 28,452 GAL -9.5B A?L 87.67 HCA 148.33 5MA 133.54 £CC .|9453 ZNC 2.33A4 V! 50.269

LOP 235.23 VP 38.146 GAP 2,85 A?P 91.99 TAL 229.23 TAP 17.53 RCA 107.56 APO 159,52 v2 34,964

GP l}.4B 7AL ]_l.38 TAP 1|7.17 ETS 3,92 ZAE 149.2B ETE 165.06 ?AC 31,08 ETC 170.49 CLP-II7.SB

OLA -9.09 RAL 29_.5_ RAO 6568.| VEL l?.?D| PTH 2.19 VHP 3.625 0PA -10.54 RAP 297.86 ECC 1.4523

L-I TIME INJ LAT ]NJ LONG INJ RT A5C ]NJ AZMTH INJ TIME PO CST TIM INJ _ LAT ]NJ Z LONG

2006.22 -14.03 28.70 157.42 114.85 2 44 51 1406.2 -10.56 Z1.74

522J.64 26.40 E54,78 162,38 79,38 |5 lB 4? 4621,6 Z4,6T 226,54

1758.12 -15,iS 9,89 136.85 116.06 3 57 37 1lSB.I -11.56 2.98

4944.98 27,66 ?14.J5 16Z.J0 78.19 14 39 52 4345,0 25.75 205.87

1576.08 -18,?4 354,40 155,J7 1|9,4? 4 52 43 976,l -14.18 347.64

4699.78 3J,02 I94.61 161.18 74.85 I5 54 8 4099.8 ?8,6} 186.Z2

DIFFERENTIAL CORRECTIONS

TOE .1457 7Rk-1,2927 TC3-I.3002 BAU .4894

ROE -.Z318 RRA .1846 RC3 .788B FAU .14546

FOE ,7102 FRA-J.8501 FC3-4,5873 BSP 5957

ODE .2738 BRA J.3058 BC3 1.3319 FSP -|476

LAUNCH DATE DEC 19 1965

HELIOCENTRIC CONIC

RL 147.J9 LAL -,OO

Rp JOB.43 LAP 1,05

RC 101,502 GL 12,0I

PLAN£TO_NTR]C CONIC

C3 26,655 VHL §.163 DLA

LNCH AZMTH LNCH TIN_ L-I TIME INJ LAT

90.00 ? 18 22 1983,69 -13.38

90.00 II 51 J7 5228.99 26.49

100.00 3 35 1 1736,40 °14,53

100.00 13 I7 J9 4951.5! 27.75

110,00 4 32 35 1556.1I -I7,57

J10.00 14 36 14 4704.57 3J.10

OIFF[RENTIAL CCRR[CTION$

TOE .J379 TRA-|.}385 TC3-|.4455 BAU .5278

ROE -,ZlJ8 RRA ,J845 R(3 ,3222 FAU ,|3902

FOE .6253 FRA-Ir,700J FC3-4.§154 BSP 6461

80E .2528 BRA J.3511 BC3 1,4BIO FSP

HID-COURSE EXECUTION ACCURACY

SGT 1982.7 SGR 444.5 SG3 456.2

RRT -.8458 RRF -.SBIB RTF .9|73

SGB 203J.9 R23 .I782 R13 -,9215

SG! 2018.5 8G2 232,9 THA 169.17

ORBIT 0?TERMINATION 4CCURACY

ST 459.7 SR 260,8 ss 313.3

CRT -,5391CR8 .9050 CST -.9552

LSA 571.3 MSA 225.? SSA 1P.8

ELl 487.6 EL2 20}.8 ALF 15P.45

FLIGHT TIME 108.00 ARRIVAL D4TE APR 6 1966

DISTANCE 370,|50

LOL 86,80 VL 20,406 GAL o9,4J AZL 07,80 HCA 151,52 8HA J33,J9 ECC .19367 INC ?,1967 Vl 30,269

LOP 238.42 VP 38.100 GAP 3.16 A?P 9J,93 TAL 728.?J TAP 19.73 RCA J07,39 APO 158.9B v2 34.951

GP 13.43 ?AL |50.94 lAP JZ0.39 ET5 5.43 ?AE 146.91 £TE |64.4B ZAC 30,73 ETC 177.05 CLP-121,34

"9,55 RAL 293,34 RAO 6568,J VEL 12,167 PTH 2.|B VHP 3,709 OPA -9,64 RAP 297.46 [CC 1.4307

/NJ LONG INJ RT ASC INJ ATMTH JNJ T|NE PO CST TIM INJ ? LAT INJ 2 LONG

27,37 J57.73 115.J9 Z 5J Z5 J383,7 -9.BB 20.44

235,29 162,84 79,62 13 |8 26 4629.0 24.79 ?27,04

B,6J 157,|5 J|6.4! 4 3 57 1136,4 -|0.97 1.74

2J4,6| !62.56 7_,4! J4 39 50 435!,5 25.87 206.32

353._4 155.46 119.81 4 58 31 956,! -13,47 346.53

194,95 16|,65 75,04 J5 34 3_. 4J04o6 28,74 J06,55

MI0-COURS[ EXECUTION ACCURACY ORBIT 0?TERM/NATION ACCURACY

5GT 2J_6.0 8G_ 457,? SG3 439.5 ST A79.? SR ?4}.4 $5 292,1

RRT -,8695 RRF -.9078 RTF .gig7 CRT -.5536 CRS .90?9 CST -.P514

5GB 217A,6 R_3 ,_009 RJ3 -.9_38 L5A 570,8 M5A _J9.0 5SA J8.4

-I_F 5GI 2163.3 SG_ 271.9 THA 169.30 ELI 501.3 £L? 193.8 ALr 161.42



JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL 2. 1965-66

=

LAUNCH 0&TE DEC |9 J96_

_ELIOCENTRIC CONIC

RL 147.19 LAL -.00

RP 108,46 LAP .87

RC ]03.862 GL |I.Z4

PL4N{TOCENTRIC CONIC

C3 25.157 VHL 5.079

LNCH AZNTH LNCH TIME

90.00 ? 77 ?

gO,O0 11 49 57

lO0.O0 3 45 20

100.00 13 16 15

l]O.O0 4 40 8

]]0.00 14 35 56

FLIGHT TIME ]JO.O0 ARRIVAL C4T[ APR B 1966

0ISTANCE 326.?59

LOL 86.88 VL ?6.357 GAL -9.74 ATL 87.97 HCA 154,71 SNA ]37.87 £CC .J9264 ]NC 2,0Z77 v] 30.269

LOP Z41,60 VP 36.05? GAP 3.46 AlP 91.83 TAL 727,13 TAP ?I,64 RCA J07.21 APO ]56.43 v2 34.939

GP ]4.62 ?AL 150.§0 ZAP I?3,30 ET$ 7,23 ?AE 144,68 ETE 163.61 74C 30.60 ETC |74,04 CLP-J?4.36

0LA -10.17 R4L 294.25 RAO 6568.0 ¥EL l?,I3? PTH ?.J7 VHP 3.805 CPA -8.46 R4P 297.26 ECC ],4246

L-I TIME INJ LAT INJ LONG |NJ RT ASC ZNJ A?MTH rNJ TIME P0 CST TIM INJ ? L4T INJ 2 LONG

Jg55,10 -I?.5§ ?5.68 J58.10 115.60 ? 59 37 1355.1 -9.00 18.80

5741,36 ?6.64 236.I7 163.4J 80,04 13 I7 13 4641.4 25.00 277,89

1708,93 -15.69 7.00 157.52 I|6.83 4 I1 49 |108.9 -9.98 .]8

496?,78 27.90 ?I5.47 163,|4 78.81 14 38 57 4362.6 ?6.07 207.09

155|.07 -16,71 35J.80 135.8| I?0.26 5 5 59 931.! -]2,57 343.]3

47|5,40 31.25 195,60 162.26 75,39 15 54 29 4115.4 28.93 187.16

0IFFERENTIAL C_RECTION5

r0E ,]219 TRA-I.3747 TC3-I,5954 8AU .f164J

ROE -.191I RRA .1829 RC3 .3604 FAU ,13191

FDE .5376 FRA-|,5383 FC3-4.4268 BSP 6924

90£ ,2267 8RA /.3868 8C3 1.6356 FSP -I364

MID-COURSE EXECUTION ACCURACY ORBIT 3ETERMINATION ACCUR4CY

SGT 2264.A SGR 473.8 SG3 420.6 ST 494.6 SR 224.9 SS Z68.?

RRT -,8885 RRF -,9307 RTF .9207 CRT -.5366 CRS .9070 CST -.8473

SGB 2313.4 R23 .2295 RI3 -.9248 LSA 567.4 MSA 211.9 554 17,9

5GI 2303.5 SG2 71},7 THA I69.38 £LI 511,5 EL2 183.2 4LF ]64.16

LAUNCH OAT? OEC I9 1965 FLIGHT TIME JI5.00 ARRI¥AL 0ATE APR JO ]966

HELIC_ENTRIC CONIC 0ISTANEE 332.349

RL J47.J9 LAL -.00

RP 108.50 LAP .68

RC 106,273 GL 10.2I

PLANETO_NTRIC CONIC

C3 24.907 VHL 4,99|

LNCH ATNTH LNCH TIM£ L-I TIME INJ LAT

90.00 2 38 15 J9J7.49 -11.43

90.00 ]1 46 45 3261.65 26.87

100.00 3 54 2 1672.9fl -12._8

]OO.O0 13 |3 38 498J.43 28.I4

1]0.00 4 49 43 1498.37 -|5,59

110.OO 14 34 Z6 4728.57 31,5I

DIFFERENTIAL CORRECTIONS

TOE .0920 TRA-I.40|9 TC3-I,7550 8AU .5999

ROE -.I687 RRA .1810 RC3 .4074 FAU .I2475

FOE ,43|0 FRA-J.3787 F(3-4.3362 85P 7408

BOE .I917 8RA 1.413fl BC3 1.8017 FSP -I307

LOL 86.88 VL 28.306 GAL -9.06 AZL 88.19 HCA I57,89 SNA 132.44 £CC ,19206 INC l,BI35 Vl 30.Z69

LOP ?44,79 VP 38.003 GAP 3,79 AZP 91.68 TAL 226.0J TAP ?5.90 RCA J07,00 APO 157.88 vZ 34.926

GP J6.15 ?AL i50'05 ZAP IZ5.86 ETS 9.44 ?AE 14_.52 ETC 162.39 7AC 30.71 £TC I76.58 CLP-|?7.56

DLA -11,05 RAL 295.26 RAO 6568.0 VEL ]2,095 PTH _.I6 VHP 3.913 OPA -6,94 RAP 297.20 ECC ].4099

IN] LONG fNJ RT ASC IN] A?MTH IN] TIME PO CST TIM IN] Z LAT IN] Z LONG

?5.48 158,53 116.08 3 IO |2 1317.5 -7.83 ]6.65

237.6I 164.I5 80,72 13 14 26 4661.7 25.32 Z29.79

4.91 157,96 II7.34 4 2J 55 IO77,9 -8,81 358.14

216.75 I63.90 79.47 I4 36 59 4381.4 26.40 208.38

349.95 156.73 J20.8! 5 14 4? 898.6 -]I.39 343.37

J96.7/ I63,06 76.00 15 53 15 4J28.6 29.27 ]BB.?_

MIO-COURS£ EXECUTION ACCURACY ORBIT OET£RMINATION ACCUR4C v

SGT ?401.8 SGR 497.5 SG3 4OI.4 ST 505.9 5R 203.6 SS 738.]

RRT -.9038 RRF -.9508 RTF .92|3 CRT -,5075 CRS .69J7 CST -.8341

SG8 2452.8 R23 .?61J RI3 -.9756 LSA 559.8 NSA ZO].O SSA ]7.6

SGI 2443.9 SG2 ?09.2 THA 169.32 ELI 517.7 ELI 171.4 4LF ]67.0]

LAUNCN OAT[ DEC 19 J965 FLIGHT TIME I]4.00 ARR]V4L D4T[ APR JZ 1965

NEL|OCENTRIC CONIC 0JSTANCE 358.409

RL J47.]9 LAL -.O0 LOL 86,88 VL _6.254 GAL -8.87 47L 88.47 HCA 161.08 SNA 152.05 ECC ,19134 ;NC 1,5317 VJ 30.?69

RP 106.34 L4P .50 LOP 247.97 VP 37.953 GAP 4.08 4?P 91,45 TAL 224.64 T4P 25,92 RCA 106.79 APO ]57._2 V2 34.914

RC 106,566 GL 8,77 GP 16.18 ?AL 149.61 ?AP JEB,0Z ETS I2.23 ?AE 140.56 ETE 160.70 ?4C 51,07 ETC 179.66 CLP-J30.4Z

PLANETOCENTR]C CONIC

C3 23,982 VHL 4.89? 0LA -12.32 RAL 296,42 RA0 6368.0 VEL |2.057 PTH 2.J6 VHP 4.040 0P4 -4,67 RAP 297.24 ECC 1.3947

LNCH 4?NTH LNCH TIME L-I TIN? IN] LAT IN] LONG IN] RT ASC IN] AZNTH IN] TIME PO CST TIM IN] 2 LIT IN] 2 LONG

90,00 2 53 26 1865.73 -9.86 20.49 I59.15 116.68 5 24 32 126_.7 -6,?O 13.TZ

90,00 11 40 46 5294.82 27.22 239.98 165.16 81.66 13 9 I 4694.6 25.8] 231.39

100.00 4 8 28 1623.65 -11.02 2.08 158.54 117.96 4 35 32 1025.7 -7.19 355.38

i00.00 13 6 25 5017,13 28.50 218.96 164.93 80.58 14 31 57 4417.] 26.91 210.52

lJO.O0 5 2 28 1454.52 -14.04 347,48 156.77 121,49 3 26 43 654.5 -9,77 340,98

110,00 14 30 54 4754.03 31.9| 198.38 164,15 77.05 15 50 8 4]54.O ?9.60 I�O.Ol

ClrFERENTIAL CORRECTIONS MI0-COURSE EXECUTION ACCURACY OReIT 0ETERMIN4 TION 4CCUR4CY

TOE .0443 TRA-1.415_ TC3-I,9234 8AU .6345 SGT 2554.6 SGR 579,7 SG3 379.6 ST 514.2 SR 179.0 SS 207.?

R0E -.1425 RRA .1777 RC3 ,4653 FAU .1J690 RRT -.9139 RRF -,9673 RTF .9210 CRT -,4539 CR5 .8666 CST -,8276

rOE .3]0? FRJ-|._OG_ FC3-4,2199 BSP 7860 SG8 2589,4 R23 .7949 R13 -.9757 LSA 550.3 MS4 184,9 554 17.5

B0E .1492 BRA 1.4764 BC3 1.9789 FSP -1234 SGJ 2380,7 SG2 211.2 THA 169.I1 ELI 521.3 EL? 157,4 ALF 170.1J

LAUNCH DATE 0EC 19 1963 FLIGHT TIME ll6.00 ARRIVAL 04TE APR J4 ]966

HELIOCENTRIC CONIC

RL 147.19 LAL -.00 LOL 86.88 VL 78.20I GAL

RP 108.58 LAP .31 LOP 251.I5 VP 37.903 GAP

0ISTANCE 344.452

-8.68 AZL 88.86 HCA !64.76 SMA 131.66 ECC .|9066 INC I.]406 VJ 30.Z69

4,36 AZP 91.10 TAL 223,67 TAP Z7,88 RCA 106,56 APO 156.76 v2 34.903

RC 110.931 GL 6,64 GP 21,00 ?AL 149.18 ?AP 129.64 ETS 15.87 ?AE 138.03 £TE 158.37 7AC

PLANE TOCENTRIC CONIC

C3 73.029 VHL 4.799 OLA -14.23 RAL 297.77 RAO 6567,9 VCL 12.017 PTH _,I4 VHP 4.]98 DPA

LNCH A?HTH LNCH TIHE L-I rIME INJ LAT IN] LONG JNJ RT ASC IN] A?NTH ZNJ TIMC

90.00 3 13 29 1789.94 -7.57 16.i5 160.07 117.38 3 45 I9

90.00 11 29 33 5350.81 27.69 244.01 166,6J 83.83 12 58 43

I00.00 4 _9 15 1551,97 -8,70 558.0_ I59.59 118.71 4 55 7

lOO.O0 i? 38 ?8 5084.06 29.02 22?.73 J66.43 87.50 14 2? 52

1J0.00 fl 20 3? 139|.79 -11_76 344.00 157.55 I72.53 5 43 43

110,00 J4 25 40 4797,46 32,53 ?01.82 165.76 78.87 15 43 37

0IFFERENTIAL C(_R[CTION$ NI0-COURSE EXECUTION ACCURACY

TOE -.0338 TRA-|.4J18 TC3-2.1050 BAU .669? SGT ?666.0 SGR 576.1 SG3 555.7

ROE -.1105 RRA ,1717 RC3 .5417 FAU .J0843 RR7 -.9J92 RRF -.980? RTF .9?05

F0£ .1560 FRA-I.0_08 FC3-4.0761 8SP 833? 5G9 2727.5 R?3 .3253 RI5 -.9260

BOE ,IJ55 BRA 1.4222 8C3 2.1735 FSP -]160 SGI _718.5 SG2 222.5 TH4 168.69

31.77 ETC 184.2] CLP-133.10

-2.01 RAP ?97.30 £CC ],3?90

P0 CST TIN INJ ? L4T INJ Z LONG

1|89.9 -3,79 9.42

4750.6 26.55 Z35.53

951.9 -4.60 35].40

4464.] ?7.68 ZI=.J9

791.3 -7,4J 337.6]

4]97,5 50,65 ]93.]0

CWSI7 OCTERNIN4 TION ACCUR4C y

ST 526.8 SR ]47,2 $5 ]59,6

CRT -.3705 CRS ,7806 CST -.8558

LSA 548.0 N54 ]34,7 SS4 18,4

EL1 5?9.8 EL? ]35,9 ALF ]?3.67
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES cVOL. 2. 1965-66

LAUNCH OATE C3EC 19 1965

HELIOCENTRIC CONIC

RL 147.I9 LAL -.00

RP 108.6| LAP .IZ

RC 113.313 GL 3.3I

PLANETOCENTRIC CONIC

C3 Z2.09I VNL 4.700

LNCN ATMTH LNCH TIME

90.00 3 _I 10

90.00 11 7 25

100.00 5 2 31

100.00 12 58 45

110.00 5 48 46

110,00 14 8 59

FL[GMT TIME 118.00 4RRIVAL CATE APR I6 1966

DISTANCE 350.47_

LOL 96.88 VL 28.|47 GAL -8,47 ATL 89.44 HEA |67.44 SNA J51,26 ECC .19003 INC .5569 V| 30.269

LOP 234.3Z VP 37,851 GAP 4.63 *7P 90.55 TAL 222.36 TAP 29.80 RCA 106.32 AP0 156.Z0 v2 34.892

GP 25.J2 7AL 148.65 ZAP 1_0.39 [TS Z0.79 ZAE I35.23 ETE 155.|I ZAC 33.08 ETC 190.18 CLP-J_5.?O

0CA -17.30 RAL 299.48 RA0 6567,9 VEL Jl,978 PTH E,I] VMP 4.4IA 0PA 2,14 RAP 297.12 ECC 1.3636

L-I T|NE INJ LAT INJ LONG INJ RT ASC INJ &TNTN INJ TIME PO C$T TIN ]NJ Z LAT INJ 2 LONG

I667.88 -3,64 9.29 161.58 118.10 4 18 58 J067.9 .I4 2,64

5452.67 ZS.ZZ 25|.4| 168.89 87.50 12 38 17 4892.7 27,37 242.80

J437,66 -4.9! 351.65 160.88 119.52 5 26 29 857.7 -.94 345,11

5158.12 29.66 229.65 168.80 96.09 ia 4 43 4558.1 Z8.BO Z20.93

I292,75 -8,12 338,69 ISB,9I J23.32 6 I0 19 692.7 -3.68 332.41

4875.80 33.40 207.76 168.35 82.28 15 30 15 4275,8 3J.98 198.82

0IrrERENTIAL CORRECTIONS MI0-COURSE EXECUTION ACCURACY ORBIT 0ETERMZNATION ACCURACY

TOE -,1618 TRA-I.380I TC3-2.2947 BAU .7036 SGT 2792.4 SGR 641.9 SG3 329.7 ST 568.4 SR 103,0 SS I29.6

R0E -.0860 RRA .16J3 RE3 .64II FAU .098|8 RRT -.9187 RRF -.9894 RTF .9J97 CRT -.3050 ORS .3032 CST -.9583

FOE -.0408 FRA -.8308 FC3-3.8477 BSP 8774 SG8 2865.2 R23 .3488 RI3 -.9263 LSA 58Z.8 NSA 101.7 SSA 22.0

B0E .1737 8RA 1.3895 BE3 2.3825 FSP -1060 SOl 2854,4 SG2 248.0 THA J67.98 ELI 569,5 EL2 98.0 ALF 176.74

LAUNCH OATE DEC I9 1965

HEL/OCENTRJ( CONIC

FLIGHT TINE 120.00

0ISTANCE 356.476

ARRIVAL 0ATE APR I8 J966

RL J47.19 LAL -.00

RP J08,64 LAP -.07

RC IJ3.673 GL -_.46

PLANETOCENTRIC CONIC

C3 2J.37J VHL 4.623

LNCH ATMTH LNCH TIME

90.00 5 3 26

90.00 J0 14 17

100.00 6 7 50

100.00 JI 52 44

IJO.O0 6 4I 24

110.00 13 35 40

OIFFERENTIAL (ORRECT/ONS

TOE -.4026 TRA-I.30|8 TC3-Z.4764 8AU ,7413

ROE .0124 RRA .J404 RE3 ,7739 FAU .08489

FOE -.3|98 FRA -.6003 FC3-3.439J 8SP 9311

80E .4028 BRA J.3092 8C3 Z.5945 FSP -936

LOL 86,88 VL 28.092 GAL -8.26 AZL 90.4! HCA I70.6J SMA 130.86 EEC .18946 INC .4079 VI 30.269

LOP 257.50 VP 37.801 GAP 4.90 AZP 89,60 TAL 221.86 TAP 31.67 RCA i06.07 APO J35.65 vz 34.881

GP 31.54 7AL |47.60 ZAP 129.55 ETS 27,60 7AE I31.23 ETE |50.56 7AC 35.38 ETE J98.64 CLP-I38,34

0LA -22.73 RAL 30J.89 RA0 6567.9 VEL II.948 PTH Z.|3 VHP 4.767 0PA 8.56 RAP Z96.70 ECC J.3317

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ Z LONG

I429.26 4.O4 35_.95 165.37 I|8.05 3 27 J3 829.3 7.76 349.Z5

5675.29 Z7.80 267.65 I72,79 95,62 II 49 2 3075.3 Z8.29 239.02

1221,38 2.41 339.77 164,47 119,80 6 28 J2 621.4 6,36 333.21

5358,40 29.88 244,52 172.96 93.90 J3 Z2 2 4758.4 Z9.89 235.72

IJI6.J6 -I.43 329.40 J62.07 IZ4.|6 7 0 0 516.2 3.06 323.19

5036.39 34,I8 220.22 173.I2 89.6J 14 59 36 4436.4 33.75 2J|.OO

MI0-COUR$E EXECUTION ACCURACY ORBIT 0ETERMINA TION ACCURACY

SGT 2924.1 SGR 740.I 563 285.5 ST 727,4 5R 62.4 SS I93.2

RRT -.9130 RRF -.9950 RTF .9200 CRT -.8553 CRS .738J CST -.9609

SOB 3016.3 R23 .3590 RI3 -.9284 LSA 753.1 gSA 56.9 SSA Z4,1

SGI 3002.0 SG2 294.2 THA 166.86 ELI 729.3 EL2 32.3 ALF J73.79

LAUNCH GATE OEC 19 1965

HELIOCENTRIC CONIC

RL 147.J9 LAL -.00

Rp 108.68 LAP -.25

RC 118.0Z9 GL -14.03

PLAN[TO(_NTRIC CONIC

C3 12,039 VNL 4.697

LNCH 47MTH LNCN TIME

70.96 5 33 17

109.04 10 20 33

70.96 5 33 17

109.04 10 20 53

210.00 9 42 3

110.00 1! 1| 13

FLIGNT TIME 122.00 ARRIV4L DATE APR ZO J966

DISTANCE 962.455

LOL 86.88 VL 28,096 GAL -8.04 aZL 92.95 NCA ]79.78 SNA 130.4_ ECC ,18894 INC 2.3307 VI 30.169

LOP 260.67 VP 37.7_0 GAP 5.15 AZP 87.66 TAL 219.72 TAP 33.50 RCA 105,81 APO 155,10 VZ 34,870

GP 42.51 7AL 143.77 ZAP 125,28 ETS 37.J7 7AE 124.20 ETE 144.56 zAC 40.48 ETC 210.8_ CLP-14J.39

OLA =35.68 RAL 306.44 RA0 6567.9 VEL 11.977 PTH 2,13 VNP 5.547 CPA I9.37 RAP 294.85 [CO 1,3630

L-[ TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 L4T INJ 2 LONG

1374.24 Z2.43 1.47 178.15 115.80 5 56 IJ 774.2 23,71 353,89

5745.61 22.44 271.IJ 178.|5 115.79 lI 56 39 5143.6 25.72 263.34

1374.24 22.43 1.47 I78.15 115,80 5 56 11 774.2 25.71 353,89

5745.61 22.A4 27I.II 178.15 115.79 11 56 39 3145.6 25.72 263.34

5864.30 18.4I 278.J0 J75.9I 119.32 11:19 50 5264,3 22.18 270.99

5591.59 26.58 261.16 180.|8 112.34 12 44 27 4991,6 29.36 253.08

CIFFERENTIAL CORRECTIONS

TOE -.9298 TRA-1.1029 TC3-Z,4873 BAU ,7788

ROE .1899 RRA .0802 RE3 .8873 FAU .06431

FOE -.7057 FRA -.3043 FC3-Z,5248 8SP 9882

BOE .9490 8RA 1.1058 9C3 2.6408 FSP -730

MI0-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCUR4CV

5GT 30_9.3 SGR 873.0 SG3 221.3 ST 1235,6 SR 239.7 SS 418.9

RRT -.8986 RRF -.9963 RTF .9233 CRT -,9671CRS .9997 CST -.9688

SGO 3181.4 R23 .3509 RI3 -,9347 LSA 132|.0 MSA I1_.0 SSA _.O

SGI 5159.8 SG2 370.8 THA 165,41 ELl 1256.5 ELZ 38.9 ALF 169.52

LAUNCH DATE OEC I9 1965 FLIGHT TIME I24.00

HELIOCENTRIC CONIC

RL 147.J9 LAL -.00

RP 108.71 LAP -.44

RC 120.382 GL -40.65

PLANETOCENTRIC CONIC

C3 37.352 VHL 6.112

LNCH AZMTH LNCH TIME

37.Z5 4 26 5I

142.75 I3 46 44

37.Z5 4 26 5I

142.75 13 46 44

37.Z5 4 Z6 5I

J42.75 13 46 44

DIFFERENTIAL CORRECTION8

rOE-Z.7765 TRA -,3740 TC3-1.4385 BAU .7615

ROE .6387 RRA -.I615 RE3 .5065 FAU ,031_9

FOE-I.1445 FRA .0785 F(3 -.7228 BSP 10234

BOE 2.8490 BRA .4074 8C3 J.5250 FSP -398

ARRIVAL OATE APR 22 J966

0ISTANCE 368.395

LOL 86,_8 VL 27.979 GAL -7.8J AZL 98.26 HCA I76.9_ SNA 130.O5 ECC .I8843 INC 8.2570 V! 30,269

LOP 263.84 VP 37.699 GAP 5.39 AZP 81.75 TAL 218.33 TAP 35.26 RCA 105.55 APO 154._6 V2 34.860

GP 62.90 ZAL 126.89 ZAP J13.35 ETS 31.99 ZAE 108.93 ETE lAl,i6 ZAC 52.50 ETC 229.48 ELP-150.48

OLA -57.80 RAL 323.92 RAD 6568.5 VEL I2.598 PTH 2.29 VHP 8.486 OPA 38.99 RAP 287.33 ECC J,6147

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

1868.33 28.68 51.66 Z13.73 I42.59 4 57 59 1288.3 34.91 46,16

5513.82 28.70 256.09 213.76 142,59 15 18 37 4913.8 34.92 230,59

1868.33 28.68 51.66 213.75 142.59 4 57 59 I268.3 34.91 46.16

5513.82 Z8.7Q 256.09 213.76 142.59 15 J8 37 4913.8 34.92 250.59

1868.33 _8.68 51.88 213.75 142.59 4 57 59 1268,3 34,9] 46.I6

35J3,82 28.70 236.09 2|3.76 J42.59 J5 J8 37 4913.8 34,92 150.59

MIO-C_URSE EXECUTION ACEURACY ORBIT 0E TERNINATION ACCURACv

5GT 3209.3 SGR 906.9 SG3 120.7 ST 2610.9 SR 603,1 58 787,5

RRT -.8452 RRF -.9699 RTF ,9493 CRT -.9765 CRS .9947 CST -.9933

568 3335.0 R23 .2802 R13 -.9597 L5A 2789.4 M5A 149.9 SSA .8

561 3301.5 562 47J.1 THA 166,28 ELI _677.1 ELZ J27.Z ALF 167.22
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL 2. 1965-66

LAUNCH DATE DEC |9 |963

HELIOCENTRIC CC_IIC

RL 147,19 LAL -.00

Rp J08.74 LAP -.63

RC 122.731 GL 47,21

PLANETOC_NTRfC CONIC

C31367.A7J VHL 36.979

LNCH ATMTH LNCH TIM E

63.03 18 13 38

116.97 0 32 32

63,03 J8 J3 38

1J6.97 0 32 52

63.03 18 13 58

1J6.97 0 32 5Z

FLIGHT TIME J26.00 ARRIVAL CAT[ APR 74 1966

DISTANCE 374,903

LOL 86.66 VL 27.922 GJL -7,69 AtL II.27 HCA 180.64 SNA 129.65 ECC .I89A5 INC76.7266 Vl 30.269

LOP 267,0J VP 37.648 LAP 5,78 AtP J68.73 TAL 2J7.2_ TAP 37.89 RCA J05.08 APO 134.21 V2 34.85!

GP -54.70 ?AL 95,59 ?AP 94,68 ErS IB4.B9 ?AE 53.74 £T£ I09,83 ?AC 96.07 £TC 14.36 cce 98,1?

OLA 38.32 RAL 328,08 RAO 6573.J VEL 38.584 PTH 3.55 VHP 44.411 CPA -47.22 RAP J36.22 ECC?3.3OSJ

L-I T|NE ]NJ LAT |NJ LONG _NJ RT A$C ZNJ A?MTH |NJ TIN[ PO CST TIN ZNJ 2 LAT ZNJ Z LONG

4806.04 .78 217.37 Z39,08 31.69 "i} 3A 4 4206.0 -4.J8 ?JI.SO

3626.63 .79 J28.28 239.07 51.69 J 33 20 3028.6 -4.17 IZZ.A!

4806.04 .76 217.37 239,08 5|.69 19 34 4 4206.0 -4.18 Ell.50

3628.63 ,79 128.28 239.07 51,69 I 33 20 3028.6 -4.17 122.41

AB06.04 .78 2|7.37 239.06 51.69 19 34 A A206.0 -4.18 ZlJ.SD

3626.63 .79 128,28 239,07 51.69 1 33 20 30Z8.6 -4.17 122,4J

CIFFERENTZAL CORRECTIONS N/0-COURSE EXECUT|ON ACCURACY ORBIT _ETERNINATION ACCURACY

70E-3.A380 TRA 2.8059 TC3 -.0808 BAU 3,7286 SGT 975.3 5GR 2755.8 SG3 48.2 ST 561.3 SR 2377.2 SS 1863.8

R0-I5.337! RRA .8678 RE3 -.I873 FAU-.05843 RRT .BIT0 RRF -.9994 RTF -.7964 CRT .96J2 CRS .9999 CST .9381

rOE 3.|344 FRA -.0863 FC3 .0370 BSP 725J SGB 2923.3 R23 -.0912 RI3 -.9958 LSA 3068.5 NSA J55.3 SSA .A

80E15.7221 8RA 2.9371 9C3 .2040 gSP -129 SGI 2873.J 5G2 539,5 THA 73.27 ELI 2437.9 EL2 J3J.O ALF 77.16

LAUNCH 0ATE OEC 19 196fl FL/GHT T/ME laB.00 ARRIVAL CAT? APR 26 1966

HELIOCENTRIC CONIC 01STANCE 380,413

RL 147.J9 LAL -,00 LOL 86.88 VL 27,865 GAL -7,36 ATL 76.|6 HCA |83.39 SNA 129.24 ECC .J6809 INC13.8406 VJ 30.269

RP 108.76 LAP -.8I LOP 270.17 VP 37.597 GAP 5.89 A?P 103.82 T_L 215.57 TAP 38.96 RCA I04.93 APO 153,35 V2 34.BaZ

RC |25.073 GL 53.68 GP -58.56 ?AL IJ4,77 ?JP IJ7.56 ETS 296,I9 ?AE |06.I9 ETE 209.4J ?AC 77.43 [TC I|6,83 CLP-15Z.49

PLANETC, CENTRIC CONIC

C3 67.320 VHL 8.20_ OLA 34.32 RAL 298._9 RAO 65_9,3 V_L I3.736 PTH 2.51 VHP 8.004 0PA -78,24 RAP 341.I8 ECC _,1079

LNCH A_NTH LNCH TIME L-I TINE /NJ LAT /NJ LONG /NJ R7 ASC INJ A?MTH INJ TIME PO CST TIN INJ 2 LAT |NJ _ LONG

69.73 16 52 50 4317.40 -13.59 188,54 I87.87 58.J8 JR 4 47 3717,4 -J7.70 181.83

JI0-25 2J 54 47 3356.92 -13.57 IJ6.65 I87,86 56.J8 22 50 44 2736.9 -|7.68 I|O.13

69.73 |6 52 50 4317,40 -I3.59 I88,54 187.87 56.I8 J8 4 47 37J7.4 -17.70 181.83

110.23 21 54 A? 3356,92 -I3.57 IJ6.85 J87,86 5B.JB 22 50 44 2756.9 -17.68 110.13

69.75 16 32 50 4317,40 -I3.59 188,5A J87.87 58.18 18 4 47 3717.4 -|7.70 181.83

110.23 2J 5A 47 3356.92 -J3.57 IJ6,_5 ]87,86 58.18 22 50 44 2756.9 -J7.68 |10.|3

OIFFERENTIAL CORRECTZONS H|0-COURSE _X_CUTION ACCURACY ORBIT CETERMINATION ACCURAC _

TOE 3,4382 TRA-2.7269 TC3 -.7379 gAU .6694 SGT 3542,1 SGR 368.9 5G3 126.6 ST 2498.9 SR 225.5 55 803.7

ROE .3029 RRA .3077 RE3 -.0938 FAU .03147 RR? .0723 RRF .34J4 RTg .96X9 CRT .8057 CR5 -.8711 CST -.99Z8

FOE 1.6467 FRA -.7318 gO3 -.A047 BSP 11105 5GB 3561.2 R23 .2718 RJ3 .9621 LSA 2630,3 NSA 160.3 SSA .6

B0E 3.4526 BRA 2.7AA2 BE3 .74_8 FSP -433 SGJ 3542,2 SG2 368.0 THA .44 EL| Z505.5 EL2 133.2 ALF 4.17

LAUNCH 0ATE OEC 19 J96_ FLIGHT TIN? 130.00 ARRIVAL 0ATE APR ZB 1966

HELIOC[NTR[C CONIC 0|$TANC[ 386.313

RL J47.J9 LAL -.00 LOL 86.88 Vk 27.808 GAL -7.]1AZL 81.25 HE| 186.53 SNA ]28.84 £CC .|BTB| INC B.7A82 V! 30.Z69

RP |08.79 LAP -,99 LOP 273.34 VP 37.547 GAP 6.Jl A?P 98.69 TAL 214,09 TAP 40.63 RCA 104.64 APO 153.04 VZ 34.834

RC 127,4J3 GL 43,E3 GP -38.20 7AL I22.68 TAP 13Z.24 [TS 3Jl,4! ?AE 120,14 ETE 208.48 ?AC 63.99 £TC 129.96 CLP-148.80

PLANETOCENTR]C CON|C

C3 37._24 VHL 6.126 0LA 23.80 RAL 300,10 RA0 6368.5 VEL 12.603 PTH 2,29 VHP 3.729 0PA -38.A3 RIP 32J.43 ECC 1.6J73

LNCH ATMTH LNCH TIME L-I T|NE INJ LkT INJ LONG INJ 87 A$C INJ AZNTH INJ TIME PO C$T TIM [NJ ? LAT [NJ 2 LONG

90.00 2I 49 44 3226.34 -23,7Z

90.00 17 9 36 4|38.|4 -|,3|

100.00 23 30 20 29OJ.93 -28.01

i90.00 18 12 0 39_7.76 .72

110,00 | ZO 3l 2568.52 -33,42

JlO,O0 JB 41 55 3863.95 3.38

C[FFERENT[AL CC_RECTION5

702 2.0896 TRA-2.2869 TC3-|.5488 _AU ,7836

ROE .3154 RRA .054| _C3 -,2026 FAU ,0574|

FOE _,6934 FRA -.80_4 FC3-1.3243 BSP J1292

BOE 2.1132 8RA 2.2895 BC3 |.5620 rSP -709

LAUNCH OAT[ 0EC 19 1963

HELIOCENTRIC CONIC

RL 147.19 LAL -.00 LOL 86.88 VL 27.730 GAL

RP |08.B; L_P -l.J7 LOP 276.31 VP 37.497 GAP

;12.58 |81,78 77.73 22 43 30 26?6.3 -77,16 ]OA.ZJ

169.65 |72.59 6J.7! 18 19 |4 3358.J -3.08 163.00

89.24 182.30 79.10 24 18 42 230J.9 -29.22 80.63

153.79 J71.46 60.12 19 17 58 3337.8 -3.26 147.z7

64.95 183.33 82,3A ? 3 39 1968.5 -3A.II 35.77

J43.79 J68.57 56,19 19 46 I9 3263,9 .90 137.36

NI0-COURS£ EXECUTION ACCURACY ORBIT _ETERNINA TION ACCURAC Y

SGT 3591,0 SGR 389.4 5G3 208.3 ST 2077.5 5R Z93.5 55 793.9

RRT ,6565 RRF ,_774 RTF .9353 CRT ,9207 CRS -.9778 CST -.98_0

SGB 36J2.0 R23 .3436 R]3 .9373 LSA 2236.3 RSA J77.0 SSA J.7

SGJ 3600.I 5G2 293.0 THA 4,10 ELl ?093.3 £L2 114,3 ALF 7.48

FLIGHT TIME 132.00 ARR|VAL DATE APR 30 ]966

01STANCE 392.216

-6.85 ATL 63.04 HCA 189,69 SMA 128.44 £CC .18766 INC 6.9623 vJ 30.?69

6.33 AZP 96,86 TAL 2J2.60 TAP 42,29 RCA J04.34 APO J52,55 V? 34._?6

Rc 129.141 GL 37.f5 GP -27._2 ?AL 129.60 tAP J39.93 £TS 3i9.63 ?A£ 125.80 £TE

PLANETO(ENTRIC CON!C

C3 29.763 VHL 3.436 OLA 18,59 RAL 302.03 RAO 6568.2 VEL I2.29A PTH 2.2J VHP

LNCH AZMTH LNCH T/ME L-I TINE INJ LAT INJ LONG

9O,O0 23 2 27 _932,12 -28.25 91.48 I77.6_ 87.97 23 3J 19

90.00 I6 |2 34 4335.60 4.40 179.56 I68.87 62.00 J7 24 50

JO0.O0 0 38 57 2633.61 -29.88 69.57 177.73 89.25 I 22 51

100.00 17 22 4J 4109.33 5,84 162.14 J68.08 60,63 18 3J ]l

110.O0 2 J! 38 2343.65 -34.09 47.47 I77.64 92.64 2 50 42

J|O;O0 |8 6 30 3972.07 9.44 149.53 165,88 36,99 J9 _2 4?

OZFFERENTIAL CORRECT/ON5 MZ0-COURSE EXECUTiON ACCURACY

TOE 1.6610 TRA-2.10J6 TC3-2.0591 BAU .8220 SGT 3676.0 SGR _94.0 SG3 244.4

ROE .2148 RR_ .0A92 RC3 -.|634 rAU .06760 RRT .62J9 RRF .8394 RTF ,9243

FD£ 1,3719 FRA -.7421 FC3-|.966| BSP ||498 SG8 3687,8 R23 .360A RJ3 .9236

BDE J.6748 eRA 2.]022 Be3 2_0637 FSP -819 SGJ 3680,6 SG2 ?29,9 THA Z,86

202.9J ZAC 37,96 ETC 137.1A CLP-JAg.38

5.223 DPA -47,36 RAP 3J8.BO ECC 1.4699

_NJ RT k_( _N_ _?M3_H TNJ T/ME PO C$T TIM INJ Z LAT /NJ Z LONG

2332.! -?8,23 87.B?

3733.6 ,62 177.92

2033,6 -?9.67 60.77

3309.3 I.B8 133.59

17A3.6 -33,33 38,3_

3372.1 5,03 IA3.??

CWSJT 06TERMINATION ACCURAC y

ST J880,3 5R ?26.? $5 754.9

CRT ,8990 CR5 -,9737 CST -.973J

L5A ?0?9,9 NSA 186.! 55A 3._

ELI 1891.3 ELZ 98.3 ALF 6,J9
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL 2, 1965-66_

L4UNCM O4TE CEC 19 1965 FLIGHT TINE |34.00 ARRIVAL C4TE MAY Z 1966

HELIOCENTRIC CONIC 0ISTANCE 39@.II1

RL 147.19 LAL -.00 LOL 86,88 VL 1T.692 GAL -6.5@ &TL 83.95 HCA I92.86 SNA 128.05 [CC .18762 INC 6.049? VI 30.269

RP 208.84 LAP -|,54 LOP 279.67 vP 37.448 CAP 6.54 ATP 95.90 TAL 2Jl.08 TA# 45.94 RCA 104,02 APO 152.07 V2 54.819

RC 132,074 GL }4.53 GP -20.77 ZAL 126.51 TAP I44,49 ETS 525,63 74£ 12B,27 £T[ 198.40 74C 55.45 £TC 142.29 CLP-150.53

_LANETOCENTRJC CONIC

C} 26.117 VHL 5,||2 CLA 15.76 RAL 505.87 RA0 6568.! VEL 12.]46 PTM 2.|8 VMP 5.090 CPA -40.66 RAP 318,60 ECC 1.4502

LNCH _TN?H LNCH TIME L-] TfNE [NJ LAT JNJ LONG IN| RT ASC IN| _TNTN IN| T_M£ PO (ST 7ZM IN| 2 LAT IN| 2 LONe

90.00 Z} 37 53 2792.55 -28.16 81.28 ]75,78 95.08 24 24 _5 2|92.5 -27.44 72.69

90,00 15 5! 50 4410.41 6,78 183.77 I68,|9 62.44 |7 5 20 5@10.4 5,05 177.09

100,00 l 11 52 2502.15 -29,60 59.81 175.67 94.37 l 55 54 1902.2 -2@.68 51.13

I00.00 17 4 2@ 4176.04 8.05 16_.85 I67.51 61.Jl 18 14 4 5576,0 4.15 159.25

IIO.OO 2 ]9 27 2ZZg,IO -35.57 56.55 175.Z0 97.@8 _ I6 35 I6t@.I -31.92 29.60

IIO.OO I7 53 22 4022.83 11.31 152.27 165.54 57.52 19 0 25 5422.9 6.94 145.90

0IFFERENT|AL CCRRECT[ON5 NIO-COURS£ EXECUTrON ACCURACY ORBIT _ETERNJNATfON ACCURACY

TOE 1.4578 TRA-|.9934 TC3-2.4370 BAU .8_24 SGT 5777,1 SGR 222.9 SG5 257.4 ST 1777.5 SR 185.9 SS 215.0

R0E .1651 RRA .0550 RC5 -.1056 rAU .07065 RRT .5085 RRF .7668 RTr .9|86 CRT .876| CRS -.9712 CST -.9656

FOE 1.4351 FRA -.647| FC5-2.5394 8SP 1J@62 SGB 5785.7 RZ5 .5488 R13 .9191 LSA 1915,3 NSA 192.2 SSA 4.}

@DE 1.467! BRA 1.9941 BC] 2.4393 FSP -862 SGI 5778.8 SG2 I9J.9 THA J.72 ELl 1785.0 EL2 89,5 ALF 3,25

LAUNCH 0ATE DEC 19 I965 FLIGHT TIME J56,00 ARRIVAL _ATE MAY 4 1966

HELIOCENTR|C CONIC

RL 147.I9 LAL -.00

Rp iOe.86 LAP -l.5|

RE 114.395 GL 52.52

PLANETO_NTR]C CONIC

C3 25,918 VHL 4.B91

LNCH AZMTH LNCH TIME

90.00 O 5 44

90.00 15 44 J5

IOO.OO J 3_ 35

JO0.O0 I6 58 3

]IO.OO Z 57 40

I|O.OO I7 49 2@

0[rrERENT|AL CORRECTiONS

TO_ 1.3492 TRA-|.9|07 TC5-2,2420 gAU .87@5

ROE .J4|8 RRA .0537 RC3 -.0494 FAU .07055

FOE 1,52J7 FRA -.5476 rC}-Z.355D BSP J_J97

gOE 1.3567 BRA 1.9II4 BC52.7475 FSP -@70

Of STANCE 405.994

LO_ B6.B@ VL 27.635 GAL -6.3! ATL 8A.5I HCA I96.02 SHA J27.65 [CC .18766 ]NC 5.4930 Vl 50.269

LOP 282.83 VP 37.599 GAP 6.75 AZP 95.28 TAL 209.54 T4P 45.58 RCA I05.70 AP0 151.61 V2 34.@12

GP -16,65 7AL 126.44 ZAP |47.60 ET$ 529,84 ZA_ 129.42 ET[ 195,07 7AC 54.66 [TC 146.17 CLP-ISJ.?9

DLA |4.I4 RAL 505.66 RAO 6568.0 VEL 12.054 PTH 2.|5 VHP 5.076 OPA -36.17 RAP 319.29 ECC I.}936

L-I 7|ME [NJ LAT IN| LONG IN| RT ASC IN| A?NTM _NJ TZNE PO CST TIN IN| 2 LAT IN| 2 LONG

2715.08 -Z7.74 75.51 I75.16 95,95 0 48 57 2113.1 -26.62 67.02

4446.I7 7,90 I85,80 |68.47 62,72 I6 58 20 5846.2 4.|8 179.09

2428.52 -29.08 54,_5 174.99 97.25 2 J5 2 1826.5 -IT.T7 45.69

4207.96 9.09 |67.65 J67.85 61.40 I@ B lJ 3608.0 3.20 16|.02

2160,30 -32.62 35.38 I74.53 |O0.84 3 55 40 1560.5 -50.78 24.64

4046.94 I2.|9 J53.59 165.9@ 57.8! 18 36 55 5446.9 7,85 I47.18

N/0-COURS[ EXECUT]ON ACCURACY ORBIT 02 TERM_NA T_ON ACCURACY

5GT 3879.I SGR J84.7 SG5 260.2 ST J727.6 SR 167,3 SS 685.5

RRT .5586 RRF .6019 RTF .9|45 CRT .8625 CRS -.9696 CST -.9596

5GB 3@83.4 R23 .3099 gJ5 ,9149 L54 |853.8 MS4 196.5 $SA 5,7

5GI 5879.6 SG2 173.8 TMA ,95 ELI |7_3.T _t2 84.3 4LF 4.78

L4UNCH CAT[ OEC 19 1965

NEL[OCENTRIC CONIC

RL 147,19 LAL -.00

Rp IO8.87 LAP -1.6@

RC 136.709 GL 31,16

PL4NETOCENTRZC CONIC

C} 22,340 VHL 4.726

LNCH ATNTH LNCH TINE

90.00 O |@ 54

90,00 15 43 22

I00,00 I 47 @

lO0,O0 16 57 48

110.00 5 IO 34

110.00 I7 50 ]2

FLIGHT TIN[ 138.00 ARRIVAL C4T[ N4_ 6 1966

0ISTANCE 409.866

LOL 86,88 VL 27.577 GAL -6.05 47L 84.88 NCA 199.18 SNA 127.27 £CC .1_7_| ]NC 5.||62 v| 30.Z69

LOP 286.00 VP 57.351 GAP 6.96 AZP 94,83 T_L 207.98 TAP 47.16 RCA 103.36 APO |5|.IT V2 54.80_

C@ -J5.79 Z4L 125,79 ZAP 149.98 ETS 532,93 ZkE 129,97 £TE J92.60 74C 54.80 ETC 149.19 (LP-153.06

CLA 13.23 RAL 307.46 RA0 6567.9 VEL 11.988 PTM 2.14 VHP 5.113 CPA -52.92 RAP 320.42 ECC 1.3677

L-] TIME IN| LAT IN| LONG fNJ RT ASC IN| A_NTH ]NJ TIME P0 CST T_N XNJ 2 LAT IN| 2 LON_

2664.79 -27,55 72.05 |73.29 97.65 I 3 19 2064,_ -26.01 63.62

4461.19 8.37 |86.66 |69.J7 62.85 |6 57 45 386|.2 4,66 179.94

23@0.21 -28.63 50,88 I75.07 98.97 2 26 49 17_0.2 -27,I0 42.42

4221.00 9.52 168,5@ 168,56 61,55 18 _ 9 5621.0 5,64 JGI,?4

21lB.15 -32.04 30.25 174.32 102,62 5 46 |2 151@.I -29.97 21,65

4055.84 12.51 I54.08 |66.78 57,93 |8 58 @ 5435.8 B.J8 147.65

CIrFERENTIAL CC_RECTION5

T_£ l._BBB TRA-1.8376 TC3-5.02_7 BAU ,9028

R0E .13JB RRA .0513 RC3 -.O007 F4U .06905

rOE 1.2120 rRA -.4513 FC3-2.675@ 8SP |2525

8C[ 1.2955 _RA ].@585 BC3 5.0227 FSP -B62

LAUNCH _ATE DEC 19 1965

HELIOCENTRIC CONIC

RL 147.|9 LAL -.DO

Rp 108.89 LAP -J.84

RC 159.015 GL 50.2|

PL4NETOCENTRIC CONIC

C} 2I.I12 VHL 4.593

LNCH 4?NTH LNCH TINE

90.00 O 50 Jl

90.00 15 46 5@

IOO.OD J 5@ 7

IO0.O0 I7 I 23

IlO.O0 } 21 14

IlO.OO 17 54 46

OIF_ERENTZAL C_RECT_ONS

TOE Z._53} TRA-J.77JO TC}-3._@66 _AU ,9277

ROE ,1286 RRA .O464 RC} .0406 FAU .O6717

F0E 1.1560 FR4 -.1661 FC}-2.7542 8SP 12938

BOE 1.2599 _RA 1.7716 BC3 5.2868 FSP -857

MI0-COURS[ EXECUTION ACCURACY O_BIT C[TERN|N4TION ACCURACv

SGT 1980.! SGR I72.! 5_3 25@,4 ST 1708.6 SR 160.9 Ss 664.8

RRT .153@ RRF .5972 RTF .9JI2 CRT .8600 CR5 -.9720 CST -.9550

SG8 59B5.9 R_5 .2599 RI5 .9115 LSA lB29.6 MSA I99,9 SSA ?.O

5Gl 39B0,2 8G2 |70.0 ?HA .5@ ELl |714.2 £L2 @l,@ ALF 4.64

FLIGHT TIME 140.00 ARRIVAL DATE NA_ B 1966

0[STANCE 415.726

LOL @6,88 VL 27.520 GAL -5.74 _ZL 85.16 HCA _02,35 5_A 126._8 [CC .18@O6 INC 4.8429 vl 30.269

LOP 289.I6 VP 57,304 _AP 7._7 AZP 94,4@ TAL _08.59 TAP 48,74 RC4 105.0_ 4PO 150.74 v2 34,801

GP -lJ.72 ZAL J24.76 Z_P I51,95 ET$ 555,2@ ZA[ |50,2| ETE |90.74 7AC 55.49 ETC JSJ.Gl CLP-154._I

0LA |2.77 RAL 309.28 RA_ 6567,9 VEL 1j.937 PTH 2.I2 VHP 5.175 0PA -50.40 RAP 121.82 ECC |._475

L-J TIME IN| LAT IN| LONG IN| RT ASC |NJ A?NTH ZNJ T]N_ PO CST TIM IN| 2 LAT IN| 2 LONG

2635.25 -27,06 69.9I |75,@8 98.67 J I4 6 2035._ -25.5@ 61.56

4465.44 8.44 I@6.79 170,15 62._7 17 J _ 3@63.4 4.73 180.06

235J,64 "_.}J 48.82 I75.64 JOO,OJ _ 37 J9 I75J.6 -26,64 40.42

422?.?8 9.56 168,46 169.5] 6|.54 I@ lI 43 3622.3 5.6@ 16l.@I

2091.59 -51,6_ Z@,27 |74,@4 J0_,7| 3 56 5 J491.6 -29.42 |9.76

4055.09 12.4B 154,04 167,79 57.92 19 2 _1 5455.1 @.15 147.61

MIC-COURSE EXECUTION 4CCURAC_ ORBIT 0ETERMINAT]oN 4CCURACY

SGT 40@5,3 SGR 175.0 SG5 ?54,9 5T _706.5 SR I61.] 55 64@.5

RRT .005! RRF .2112 RTr .9091 CRT .@659 CRS -.976@ CST -,9516

5G8 40@9.5 R25 .2065 R13 .9091 LSA 1@2|.5 MSA 20J.7 554 _.4

5GJ 40@5.5 50_ |75.0 THA .01 ELI J7J2,2 EL2 80.4 ALF 4.69
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 2. 1965-66

LAUNCH 0ATE CEC 19 1963 FL1GHT TIME 142.00 ARRIVAL LATE MA y lO 1966

HELIOCENTRIC CONIC

RL 14T.19 LAL -.00

RP 108.90 LAP -1.99

RE 141.312 GL 29.51

PLANETOCENTRIC CONIC

C3 ?0.If5 VNL 4.483

LNCH ATMTH LNCH TIME

90.00 0 39 3

90.00 15 52 36

100.00 2 6 53

lO0.O0 IT 7 77

110.OO 3 29 46

IlO.O0 18 I 4

OIFVERENTIAL CORRECTIONS

TeE 1:0762 TRA-I,B622

ROE .1218 RRA .0308

FCE .8B47 FRA -,3|42

B0E 1.O831 8RA 1.8625

OISTANCE 421.557

COL 86.88 VL 27.46] GAL -5.45 A?L 85.37 NCA 205.51 5MA

LOP 292.32 VP 37.258 GAP 7.38 A?P 94.J8 TAL 204.80 TAP

GP -10.15 7AL 125.49 TAP 153.63 ETS 337.10 ?AE I70.30 ETE

126.50 ECC .18845 INC 4,6343 Vl 30.269

50.3J RCA 102.66 APO 150.34 v? 34.797

1B9.28 ?AC 56.53 ETC 153.39 CLP-155.53

CLA 12.60 RAL 311.14 RAD 6567.8 VEL 11,895 PTH 2.11 VHP

L-I TIME ]MJ LA7 ZNJ LONG INJ RT A$C _NJ AZMTH INJ

2617,86 -76.88 68.67 176.79 99.27 1 22 41

4457,66 8,26 186.46 171.27 62.82 17 6 54

2334.61 -28.10 47.60 176.55 100.63 2 45 48

4216.15 9.36 168.|I J70.6_ 61.48 18 17 43

2075.29 -31.36 27.08 175.72 I04.37 4 4 21

404_.23 12.23 153.66 168.97 57,B3 19 _ 33

HIE-COURSE EXECUTION ACCURACY

7(3-3.8530 BAU 1.036_ 5%T 4447.| SGR 168.8 SG3 27_.5

RE3 .0574 FAU .07557 RRT -.0832 RRF -.0029 RTF .9329

FC3-3.2525 8SP 17159 SGB 4450.3 R23 -.0751 RJ3 -.9329

BE3 3.8534 FSP -1306 SGI 4447.2 SG2 168.2 THA 179.82

5.233 _PJ -28.35 RAP 3?3.38 ECC 1.3310

TIME PO CST TIH ]NJ ? LAT INJ 2 LONG

2017.9 -25.32 60.33

3_57,7 4.35 179.74

1734.6 -26.35 39,23

3616.1 5.48 161,4T

1475,3 -29.06 18.62

3448.2 7.90 147,25

ORBIT 3£TERMINATION ACCURACY

ST 1560.7 SR 156.1 55 522.7

CRT ._4j_ CRS -.9642 CST -.9519

LSA 1644,3 MSA 171.9 SSA 12.?

ELI 1566,3 EL2 84.1 ALF 4.B?

LAUNCH OATE OEC 19 J965 FLIGHT TIME |44.00 ARRIVAL LATE NAY 12 1966

HELIOCENTRIC CONIC

RL 147.19 LAL -.00

RP 108.92 LAP -2.14

RC 143.598 GL 29.00

PLANETO(ENTRIC CONIC

C3 19.244 VHL 4,387 OLA

LN(H AZMTH LNCH TIME L-I TIME INJ LAT

90.00 O 46 8 2610.30 -26,79

90.00 16 J 9 A444.23 7.84

I00.00 2 14 2 2326.86 o28.0!

I00.00 17 15 57 A202.90 8.93

liD.DO 3 37 I 2067,I8 -31.22

IJO,O0 J8 9 27 4035.34 J1.76

OIFVERENTIAL CORRECTIONS

TOE 1.2373 TRA-I.60B6 TC3-3.74J6 8AU .9630

ROE .1331 RR4 .0_3_ R(3 ,109_ FAU .06127

roe 1.0710 FRA -.180_ FC3-2.756A 8SP 13206

B0E 1,2643 BRA 1.6089 8C3 3.7432 FSP -776

01STANCE 427.414

LOL 86.88 VL 27,406 GAL -5.J4 A?L 85.53 HCA ?08.67 SMA

LOP 295.4B VP 37.213 GAP 7.57 ATP 93.92 tAL 203.16 TAP

GP -8.95 7AL 121.94 7AP 155.12 £TS 338.5_ 7AE 130.33 ETE

126.13 ECC .188_8 INC 4.4691 V! 30.269

31,83 RCA J02,31 APO 149.95 v2 34.793

188.15 7AC 37.85 £TC 155.27 CLP-156.69

12.68 RAL 3J3.10 RA0 6567.8 VEL 11.859 PTH 2.1_ VHP

]NJ LONG INJ RT A$C INJ AZNTH INJ

68.13 77,99 99.52 I 29 39

185,69 72.59 62,70 17 J5 13

47.04 77.75 100.90 2 52 48

J67.36 72.0J 61.35 18 26 0

26.48 76,91 104.69 4 11 28

I52.95 70,31 57.67 19 16 43

MID-COURSE EXECUTION ACCURACY

SGT 4255.7 SGR 203,6 SG3 242.3

RRT -.1459 RRF .000! RTF .9013

SG8 4260.5 R23 -.1333 R13 -.9013

5GJ 4255.8 5G2 2_1.4 THA 179.60

5.337 0PA -26.59 RAP 325.09 ECC 1.3167

TIME PO CST TIN INJ 2 LAT INJ ? LONG

2010,3 -23.2D 59,83

3844.2 4.I? 178.99

1726.9 -26.22 38.70

3602.9 3.03 160.74

|467.2 -28.88 18,06

3435,3 7.41 146,56

ORBIT DETERMINATION ACCURaCv

5T 1767.4 5R IT4.& 55 646.7

CRT .8971 CRS -.9894 EST -.9484

LSA 1878.7 MSA 205.9 SSA 10.6

ELI 1774.3 EL2 76.8 ALF 5.07

LAUNCH 0ATE 0EC 19 1965 FLIGHT TIME 146.00 ARRIVAL GATE NAY 14 1966

HELIOCENTRIC CONIC

RL 147,19 LAL -,00

RP 108.93 LAP -2.28

RC 145.874 GL 28,61

PLJN£TOCENTRr( CONIC

C3 1_.502 VHL 4.301

LNCH AZMTH LNEH TIME

90.00 O 52 8

90,00 16 11 17

100.00 ? 20 10

!o0.o0 17 25 56

I10.00 3 43 30

IIO,O0 18 19 6

CIrFERENTIAL CORRECTIONS

T_E I;2618 TRA-1.5352 TC3-3.9902 8AU .9875

ROE .J371RRA .0249 RE3 ,I361 FAU ,05919

FOE 1.0224 FRA -.I155 FC3-2.7698 8SP 13688

B0E 1.269_ _RA 1.5334 8C3 3.9925 FSP -717

CISTANCE 433,239

LOL 86.88 VL 27.330 GAL -4.82 A?L 85.67 NO4 211.83 SMA

LOP 298,64 vP 37,168 GAP 7.78 ATP 93.68 TAL 201.52 TAP

GP -7.98 7JL 120,24 74P 156.50 ETS 339.70 ?4E 130,31 ETE

125.76 ECC ,18946 INC 4.3342 Vl 30.269

53.35 RE4 101.93 4PO 149.59 v2 34.790

187.22 ZAC 59,34 ETC 156,70 CLP-I57.BZ

OL:A 12.93 RAL 315.12 RA0 6567,7 VEL 11.827 PTH 2,09 VHP 3.428 CPA -25,05 RAP 326.87 ECC 1,3045

L-I TIME |NJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM ]NJ 2 LAT ]NJ 2 LONG

2609.27 -26.78 68.06 i79.42 99.56 1 35 37 2009.3 -25.19 59,76

4426.72 7.29 184.70 174.06 62.56 17 25 4 3826.7 3.56 178.00

232_.34 -27.99 46.93 179.17 J00.96 2 58 55 1725,3 -26.19 38.59

4185.89 8.37 166,41 173.48 61.20 18 35 42 3_85,9 4.46 159.80

2064.61 -31.17 26.30 I78,34 J04.80 4 J7 54 1464.6 -?8.83 17,88

4019,38 11.18 152.09 I71.79 57.49 19 26 5 34J9.4 6.81 145.71

MID-COURSE EXECUTION ACCURACY ORO[T 0ETERMINATICdq ACCURACv

SGT 4360.0 SCR 719.6 SG3 237,3 ST 1717.7 5R 183.0 55 640.0

RRT -.1737 RRF -.0589 RTF ,9010 CRT .9126 CRS -.9933 CST -.9483

SGB 4365.6 R23 -.0995 RI3 -.9010 LSA i906.0 MSA 204.0 SSA ]|.9

501 4360.2 SG2 216.3 THA 179.50 EL1 1805.4 EL2 74.5 ALF 5.32

LAUNCH OATE OEC 19 1965 FLIGHT TIME 148.00 ARRIVAL GATE NAY 16 1966

HELIOCENTRIC CONIC OISTANCE 439,054

RL 147.19 LAL -.00 LOL 86.88 VL 27.294 GAL -4.50 ATL 85.78 HCA 2J5.00 SMA 125.40 EC( .19018 INC 4.2214 Vl 30.269

RP 108.93 LAP -2.42 LOP 301.80 VP 37.125 GAP 7.98 AZP 93,46 TAL 199.85 T_P 54.85 gCJ 101.55 APO 149.24 v? 34.787

RC 148.J38 GL 28.30 GP -7,19 7AL 118.37 7AP 157.78 ET$ 3A0,63 7AE 130.27 ETE 186.47 7AC 60.96 ETC 157.93 CLP-J38.92

PLANETOCENTRIC CONIC

C3 17.852 VHL 4.225 OLA 13.30 RAL 3J7.23 RA0 6567.7 VEL 1],800 PTH 2.09 VHP 3.52_ 0PA -23,65 RAP 328,73 ECC 1,7938

LNCH ATMTH LNCH TIN? L-| TIME INJ LAT TNJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM tNJ 2 LAT ]NJ 2 LONG

90.00 0 5? J5 26J3.94 -26.83 68.39 181.06 99,40 1 40 49 2013.9 -25.26 60.08

90.00 J6 27 38 4405.36 6,67 183.49 175,70 62,40 J7 36 24 3805,4 2.87 176.81

JO0.O0 2 25 33 2329.21 -28.04 47,2| 180.8J 100,82 3 4 22 1729.2 -?6.?6 38.86

100.00 17 37 22 4165,32 7.69 165.26 175.JJ 61.03 18 46 48 3363,3 3.?7 I§B.66

110.00 3 49 24 2066.81 -3].21 ?6.46 179.99 104.71 4 23 51 1466.8 -28.88 18.03

110.O0 18 30 O 4000.49 10.49 151,06 173,42 37.?8 J9 36 41 3400,5 6.10 144.72

OIVFERENTIAL CC_RECT|ONS H[0-COURSE EXECUTION ACCURACY ORBIT 0?TERMINATION ACCURACY

TOE 1,2825 TRA-J,4489 TC3-4,2197 8AU 1.0077 SGT 4451oi SGR 236,3 $G3 231.8 ST J844,7 5R 192.9 SS 641,2

R0E .1422 RRA .0161RC3 .1599 FAU .05669 RRT -.1823 RRF -,0893 RTF ,8995 CRT .9293 CR5 -,9961 CST -.9490

FOE .9891 FRA -,0452 FC3-2.7490 BSP 13997 $GB 4457.4 R23 -.076? R13 -,8994 LS4 1957.0 MSA 202.1 SSA 13,0

BOE 1.2904 6RA 1.4A90 8(3 4.2?22 FSP -759 SG| 4451,4 SG2 232,3 THA I79,44 ELI J853.4 EL2 70.9 ALF 5.56
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JPL TM 33-99 EARTH_-VENUS TRAJECTORIES (VOL. 2, 1965-663

LAUNCH OAT[ DEC 19 1965 FLIGHT TIME 150.00 ARRIVAL CAT[ mAY |B |_66

HELIOCENTRIC CC_IZC 0|STANCE 444.857

RL J47.J9 LAL -.DO LOL 86.88 VL Z7.238 GAL -4,16 47L 85.87 NCA

RP J08.94 LAP -Z.55 LOP 304.97 VP 37.082 GAP B,JB A?P 93.25 TAL

RE 150.390 GL 28.04 GP -6.54 7AL 116.34 ?AP 158.98 ET$ 341.38 ?AE

PLANETOCENTRIC CONIC

C3 17,285 VHL 4.157 DLA 13.80 RAL 319.43 RAO 6567,7 VEL 11.776 PTH

LNCH AZHTH LNCH TIME L-I TINE INJ LAT

90.00 1 ] 45 2623,44 -26,94

90.00 16 36 4 4380.8? 5,84

100.00 2 30 22 2337.65 -28.I4

100.00 17 50 8 414|.89 6.92

110.00 3 54 56 2073.04 -31.32

lIO.OO 18 42 3 3979.27 9.70

01FFERENTIAL C_RECTIONS

TO[ /.3109 TRA-I.3554 TC3-4.44J8 BAU 1.0273

ROE .1476 RRA .0070 RC3 .J806 rAU .05421

F0E .9607 FRA .0217 FC3-2.7152 BSP 14288

BDE J.3J92 BRA 1.3554 ¢C3 4.4455 FSP -740

218.16 SMA 125.04 ECC .19J02 INC 4.1251 Vl 30.769

199.18 TAP 56.33 RCA 101.15 AP0 |48.91 v2 34.786

130.23 ETE 185.85 ZAC 62.70 ETC 159.02 CLP-J59.98

2,08 VHP 5.626 0PA -22.35 RAP 330.64 ECC 1.2645

[NJ LONG INJ RT ASC INJ A?MTH INJ TIME PO CST TIM INJ 2 LATINJ 2 LONG

69,07 182,90 99.08 I 45 28 2023.4 -25.41 60.74

182.|0 177.49 62,24 17 49 5 3780.9 2.08 J75.44

47.81 182.66 100.52 3 9 20 1731.? -26.40 39.44

163.95 176.91 60.85 18 59 10 3541.9 2.98 157.57

26.91 181,85 104.46 4 29 29 1473.0 -25.01 16.46

149.92 175.21 57.06 19 48 25 3379.3 5.30 143.60

MID-COURSE EXECUTION ACCURACY ORS|T _ETERNINA TION ACCURACY

SGT 4539.2 SGR 253.J SG3 226.1 ST 1599.? SR 203.5 SS 644.4

RRT -.1796 RRF -,I049 RTF .B982 CRT .9449 CRS -.9973 CST -.9506

5GB 4546.Z R23 -.0578 R13 -,8981 LSA 2006.4 NSA J99.Z 5SA 14.1

SGI 4539,4 SG2 248.9 THA 179.42 ELI 1909.5 EL2 66.3 ALF 5.79

LAUNCH DATE DEC 19 1965 fLIGHT TIME 152.00 ARRIVAL 0ATE NAY 20 1966

HELIOCENTRIC CONIC 01STANCE 450.649

RL 147.19 LAL -.O0 COL 86,88 VL 27.183 GAL -3.82 A?L 85.96 NCA 221.52 SNA 124.69 ECC .1920J INC 4.0414 Vl 30,269

RP 108.94 LAP -2.67 LOP 308,13 VP 37.041 GAP 8.38 A?P 93.04 TAL 196.48 TAP 57.80 RCA JO0.?fl APO 148.63 V2 34.785

RE 152,629 GL 27.8! GP -6.00 ?AL I|4.17 ?AP |60.J| ETS 34|._8 ?AE 130.19 [T_ |85,35 7AC 64.52 ETC 159.98 CLP-161.O0

PLANETOCENTRZC CONIC

C3 16.791 VHL 4.098 DL4 J4.38 RAL 3_1.74 RAO 6567.7 VEL I|.755 PTH 2.07 VHP 5.731 DPA -21.13 RAP 332.60 ECC 1.276a

LNCH ATMTN LNCH T/M_ L-_ TINE INJ LAT INJ LONG INJ RT ASC INJ A?HTH _NJ TIM_ PO CST TIN INJ 2 LATINJ 2 LONG

90.00 J 5 45 2637.20 -27.08 70.05 J84,94 98.6I I 49 43 2037,2 -25.61 61.69

90.00 16 50 27 4353.77 4.98 180.58 179.46 62.09 18 3 1 3753.8 1.21 173,93

IO0.O0 2 34 47 2350.I1 -28.29 48.71 184.7_ 100.07 3 13 57 1750.1 -26.61 40.31

JO0.OO 18 4 7 4116.I0 6,06 162,51 I78.87 60.67 19 12 43 3516,1 2.11 155.96

ILO.OO 4 0 13 2082,80 -31,48 27.62 183.93 104.07 4 34 55 1482.8 -29.23 19.14

JlO.O0 18 55 11 3956.18 8.85 148.68 J77.17 56.85 20 ! ? 3356.E 4,42 142.38

DIFFERENT|AL CORRECTIONS M|0-COUR$E EXeCUTiON ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.3458 TRA-|,255J TC3-4.6574 8AU 1.0465 SGT 4625.2 SGR 269,1 $G3 220.6 ST 1962.0 SR 214.4 SS 648.9

ROE .1533 RR4 -.0024 RE3 .I983 FAU .05181 RRT -.|694 RRF -.1103 RTF .8973 CRT .9589 CRS -.9968 CST -.9527

FOE .9358 FR4 .0848 FC3-2.6712 8SP 14587 SGB 4633.1 R23 -.0428 RI3 -.8973 LSA 2068.4 MS4 195.3 5SA 15.2

BOE |.3_45 8RA 1.2551 8C3 4.6617 FSP -723 SGJ 4625.5 $G2 265.2 THA 179.43 EL! 1972.8 EL2 60.6 ALF 5.99

LAUNCH 0ATE 0EC 19 1965 FLIGHT TIME 154.00 ARRIVAL OATE NAY ZZ J966

HEL|OCENTR]E CONIC

RL 147.19 LAL -.DO

RR JO8.94 L4P -2.78

RE 154.855 GL Z7.59

PLANETO¢ENTRIC CONIC

C3 1S.371 VHL 4.046

LNCH A?MTN LNCH TIME L-I TIME INJ LAT

90.00 I Q 24 2654.85 -27.25

90.00 17 6 5 4324.49 4.05

JOO.OD _ 38 54 2366,21 -28.48

lO0.O0 18 19 J6 4088.36 5.13

110.00 4 5 20 2095.74 -31.69

lID.DO 19 9 19 3931.60 7.93

DIFFERENTIAL CORRECTIONS

TOE 1.3893 TRA-I.I444 TC3-4.8571 BAU 1.0641

ROE .|593 RRA -.O|18 RE3 .2132 FAU .04936

FOE .9162 FRA _1476 FC3"2.6102 8SP 14820

B0E 1.3964 BRA 1.1445 BE3 4.86J8 FSP -701

DISTANCE 456.129

LOL 66.96 VL Z7.129 GAL -3.47 AZL 86.03 HCA 224.46 SMA 124.34 ECC .19314 INC 3.9676 Vl 30.269

LOP 311.29 VP 3?.OOJ GAP 8.59 AZP 92.83 TAL 194.77 TAP 59.25 RCA 100.32 4PO 148.35 v2 34.784

GP -5.54 ZAL 1|1.87 ZAP 16|.19 ETS 342.46 7AE 130.t6 ETE 164.89 ZAE 66.42 ETC 160._3 CLP-161.99

OLA 15.04 RAL 324.i5 RA0 6567,7 VEL 11.737 PTH 2.07 VHP 5.840 0P4 -19.95 RAP 334.60 ECC 1.2694

INJ LONG INJ RT A$C INJ AZMTH INJ TIME

71.31 187.J9 98.00 I 55 38

178.93 181.61 61.95 18 IS I0

49.87 186.98 99.49 3 18 20

J60.96 181.0! 60.51 19 27 25

28.57 186.22 103.54 4 40 16

147.37 179.50 56.64 20 14 50

MID-COURSE EXECUTION ACCUR4CY

SGT 4704.8 SGR 284.5 SG3 215.0

RRT -.1535 RRF -,J067 RTF .8962

SGB 4713.4 R23 -,03|7 R13 -.8962

SGl 4705.0 SGZ 281.l THA 179.47

PO CST TIN INJ 2 LAT IN& 2 LONG

2054.8 -25.87 62.92

3724.5 .26 172.30

1766.2 -26.88 41.44

3488.4 l.J? 154.43

1495.7 -19.50 20.05

3331.6 5.49 14J_IO

ORBIT DETERMINATION 4CCUR4C_

ST 1034.2 SR 225.7 SS 656.2

CRT ,9710 CRS -.9948 CST -.9553

LSA 2140.8 NSA 190.8 SSA 16.Z

_LJ 2046.0 EL2 53.6 ALF 6.15

LAUNCH OAT[ DEC 19 1965 FLIGHT TI_ 156.00 ARRIVAL 04TE N4Y 24 J966

HELIOCENTRZC CONIC

RL 147.19 LAL -.00

RP 108.94 LAP -2,88

RC 157.067 GL Z7.36

PLANE TOCENTRIC CONIC

C3 16.021 VHL 4.003

LNCH AZNTH LNCH TINE

90.00 I IZ 45

90.00 17 22 53

I00.00 2 42 48

IO0.O0 18 35 3!

110.OO 4 I0 24

lID.DO 19 24 25

DIFFERENTI4L CC_R[CTIONS

TOE J.4363 TRA-I,0278 TC3-5,0477 BAU 1.0822

ROE .|654 RRA -,02|| RE3 .2250 rAU .04707

FOe .8970 FRA .2054 FC3-2.5435 BSP I5J03

BOE 1.4458 BRA 1.0280 BE3 5,0527 rSP -685

DISTANCE 462.197

LOL 86.88 VL 27,075 GAL -3.J0 AZL 86,10 HCA 227.64 SMA 124,00 ECC .19442 INC 5.9017 Vl 30.269

LOP 314.46 VP 36,961 GAP 8.80 AZP 92.63 TAL 193.05 TAP 60.69 RCA 99.89 APO 14S.JJ v2 34.785

GP -5.14 ZAL J09.43 ZAP J62.22 ET$ 342.83 ZAE 130.14 ETE 184.52 ?AC 68.38 ETC 161.60 CLP-162.96

DLA 15.77 RAL 326.88 RAD 6567.6 VEL 1J.722 PTN 2.07 VNP 5.953 DPA -18.82 RAP 336.62 ECC 1.2637

L-i TINE INJ LAT INJ LONG INJ RT ASC INJ A?MTH INJ TIME PO C$T TIM INJ _ LAT[NJ 2 LONG

2676,07 -27.45 72,84 189,64 97,25 J 5? 21 2076.1 -26.16 64.41

4293.41 3.05 J77.19 |83.96 6J.83 J8 34 27 3693.4 -.74 J70,56

2385.66 -28.69 51,28 189.44 98.?7 3 22 34 1785,7 -27.16 42.60

4059.06 4.J5 159.36 183.3_ 60.37 19 43 10 3459,1 .17 152._3

21|1.57 -3|.94 _9.74 J88.72 J02.89 4 45 35 J511,6 -29.83 21.16

3905.91 6.97 146,00 181.6| 56,45 20 29 31 3305.9 2.51 139.75

MI0-COUR$_ EXECUTION ACCURACY (_SIT DE TERMINATION ACCURACY

SGT 4784.6 SGR 299.J SG3 209.6 ST 2110.0 SR 237.0 SS 661._

RRT -,|350 RRF -,0998 RTF .8958 CRT .9B07 CRS -.9914 CST -.956J

$G8 4793.9 R23 -.0216 RI3 -.8958 LSA 22J6,5 NSA 185.5 5SA J7.2

SGJ 4784.7 SGE 296.4 THA 179.51 ELI 2J22.8 EL2 46.0 ALF 6.29

p.
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL 2. 1965-66

LAUNC_ 04TE CC( 19 1965

HELIOCENTRIC CONIC

ML |4T.19 LAL -.00

RP 109.94 LaP -2.98

RC J59.26_ GL _?.1_

PLANETOCENTR_( CONIC

C3 15.742 VHL 3.969

LNCH AZMTH LNCH TIME
90.00 I 15 53

90.00 J? 40 50

100.00 2 46 34

JO0.O0 19 52 50

JlO.00 4 15 28

]10.00 19 40 26

FLIGHT 7D_C 158.00 4RRZVJL C4T£ NjV 86 1966

0[STANCE 467.95Z

LOL 86.88 VL 27,021 G4L -2,77 ATL 86.16 HCA 250.90 SMA

LOP 317.62 vP 36,923 GAP 9.01 AzP 97.43 TAL 191.31 TAP
GP -4.80 ?AL 106.86 IAP I$3.2l ETS 343.10 7AE J30.13 _?E

173.66 £CC .19599 INC $.BIZ! Vl 30.269

62.11 RC4 99.41 IPO 14T.P9 vZ $4.?P6

104.20 24( 70.40 ETC 161.29 CLP-I63,B9

0LA 16.54 RAL 329.37 RA0 656?.6 VEL 11.710 PTN 2.06 VMP 6.070 0PA "17.10 RAP 35_67 ECC I.zGg!

L*[ TIME INJ LAT INJ LONG [NJ RT A$C INJ A2MTH |NJ TIME PO EST TIM |NJ Z LATINJ E LONG
2700.66 -27.65 74.61 192.30 96,59 2 0 53 2100.7 -Z6.47 66,14

4260.P6 2.00 J?_.3P JP£.50 61.75 JB 5J 5J 3660,9 -1.79 JGP.T5

7409.22 -28.91 52.92 197.12 97.94 3 26 42 J809.2 -27.51 44.39
4079.53 3.12 157.68 18_.89 60,26 19 59 59 3429.5 -.96 I$1.15

2130.08 -32.Zl 311|Z 191.44 102.12 4 50 58 1530.1 -30.Zl 22.48

3879.44 5.97 144.$0 184,11 56.28 20 45 5 3219.4 1.50 138.37

0IrrERENTIAL CC_RECrlON5

TOE 1.4980 IRA -.9035 TC3-5.2227 BAU 1.1001

ROE ,1717 RRA ".0_03 RE3 .2338 FAU ,04487

FOC .8791 FRA ,2fl97 r(3-2.46?8 BIP 15390

B0E 1.4979 BRA .9040 BC3 5.7274 FSP -671

LAUNCH DATE DEC 19 1965

M|0-COUR$E EXECUTiON ACCURACf ORBIT _ETERMJN47ION 4CCUR_Cy
SOT 4$62.3 SGR 313.0 SO3 204,5 ST 7190,9 $R 74P,4 SS 669.3

RRT -.JJ4_ RRF -.0896 RTF .896! CRT .9891CRS -.9869 CST -,961!

$¢8 48?_.4 R_3 -,0133 R13 -.996| LSA 2297.2 N$4 179.5 $$A Jg.Z

SGJ 485Z.§ $G2 3II.0 ?MA 179.58 ELI 2204.6 EL2 38.O 4LF 6.39

FL|GHT TII, q[ 1_0.00 ARRIVAL OAT[ MAY 28 1966

_£LIO(CN_RIC CONIC DISTANCE 473.694

RL 147,19 LAL -.00 LOt. 86,98 VL 26.968 GAL -Z,33 AZL 96.21HCA 233.96 $MJ 1_3.33 ECC .19751 ]NO 3,Te7T V| 30.269

RP 108.93 LAP -3.06 LOP 320,78 vP 36.886 GAP 9,Z_ ATP _2.23 TAL 189.57 TAP 6_.53 RCA 98.97 4P0 147,69 VZ 34.788
RC 161.449 5L 26.85 GP -4.50 2AL /04.18 ZAP 164.J7 ETa 343.27 ?&E 130.14 ETE 183.93 2AC ?_.46 ETE 162.92 CLP-164.81

PLANE TO_ENTR|( CONIC

C3 I_,_37 VHL 3.94_ OLA I7.36 RAL 332.0B RAO _$_7o_ VEL JJ.70J PTH _.06 VHP 6.191 _PA -16.60 R_P 3&0.74 EC¢ 1.2557

LNCH ATNTH LNCH TIME L-Z TIME INJ LAT INJ LONG |NJ RT ASC INJ A2NTH |NJ TIME PO CST TIM ]NJ _ L4T INJ 2 LONG

90.00 I 18 $I 2728.44 -27.94 76.62 19_.17 9_.40 _ 4 70 2128.4 -26.90 68.1J
90.00 IT $9 _Z 4227,I_ .92 |13.49 J89.2_ 6].70 19 IO 19 3627,2 -2.g8 166.g_

100.00 Z fig 15 2433.72 -29.14 54.78 195.01 96.98 3 30 48 1833.? -27.87 46.21

100.00 19 JJ 10 3997.1J 2.06 155.95 188.62 60,1? 20 17 47 _397.1 -1,93 149.43

110.00 4 20 3_ 2151.06 -32.50 32.69 194.39 101.23 4 56 76 1551.1 -30,61 23.98

JJO.O0 19 $7 19 3852.54 4.95 143.19 186,92 56.13 21 ! 31 37_7,5 .47 136.97
DIfFERENTIaL CORRECTIONS MID-COURSE EXECUTION _CCUR_C_ OROIT DETERMINATION 4CCOR_C_

TOE 1._45_ TRA -.7691 TC3-$._?_4 BAU 1.J17| SGT 4935.3 SGR 326.2 $G3 199.3 ST 2777.5 SR 259.9 SS 676.7

ROE ,1783 RRA -.0391 RE3 .2395 FAU .04269 RRT -.0917 RRF -.0757 RTF .8963 ERT ,9933 CRS -.9812 CST -.9641

FOE .8639 FRA .3|3fl FC3-_.3794 BSP 15649 SO8 4946.1 R23 -.0069 RI3 -.8963 LSA 2583.7 MSA I73.3 554 19,1

90E 1.5558 BRA .7701 BE3 5.3778 FSP -655 $GI 4935.4 $G_ 324.8 ?HA 179.65 ELI 7292.J ELI 29.9 ALr 6.47

LAUNCH 04TE 0[C 19 1965

HELIOCENTRIC CONIC
RL 147,19 L4L -,DO

RP 108.97 L_P -3.14

RC 1_3.619 GL 26.53

PLAN£TOCENrRI( CONIC

C3 15.410 VML 3.926

LNCH AZMTH LNCM TIME

90,00 I Zl 43
90,00 IB 19 57

100,00 2 3_ 34

100.00 19 30 Z¢

lIO.00 4 25 _0

i10,00 ZO 1_ 0

FLIGHT TIME 162.00 4RRIV4L OATE NAY 30 1966

0|STANCE 479.423

LOL 86.88 VL 26.915 G&L -I.93 _ZL 86._6 HCA 737.12 SNA 173.01 ECC ,I9933 INC 3,7574 Vj 30.269

LOP 323.95 VP 35.890 GAP 9.45 A2P 92.03 TAL 157.91 TAP 64.93 RCA 98.49 APO 147.53 V2 34,791

GP -4.74 2AL J01.39 ZAP 165,09 ET5 343.35 ZAE 130.15 ETE 193.70 2AC 74.56 ETC 163.49 CLP-165.70

DLA In.El RAL 334.96 RAO 66_7._ VEL 11._96 PTH Z.06 VHP 6.318 OPA -15.52 R4P 342,B2 ECC I.Z536

L-] TIME |NJ LAT [NJ LONG IN] RT ASC _NJ AZMTM IN] TIME PO CST TIM |NJ 2 LAT IN] 2 LONG

2759.24 -28.07 78.95 198.25 94.29 Z ? 4_ 2159.2 -27.I3 70.30
4192.65 -.E0 171._7 197.22 61.68 19 29 50 3592.7 -3.90 164.93

24_1.93 -29,33 35._5 198.12 93.91 3 34 36 1862.0 -28,23 49.23

3965.17 .98 134,20 19J.56 60._ 70 36 32 3363._ -3,01 147.67

2174_33 -37.79 34.44 197.§fl |00.23 5 2 4 1574.3 -31.04 25.66
382_.56 3.92 141.77 I99.?_ 36.02 21 18 46 3225.6 -.56 I35.56

01FFERENTIAL CORRECTIONS NIO-COURSE EXECUTiON ACCURACv ORBIT OETERNINATION ACCURACY

TOE J,6306 TRA _,6229 TC3-_,4994 BAU 1.J3_0 $GT 500J.6 5GR 33B.$ $63 I94.2 aT 237J.? SR 271.3 S$ 685,7

ROE ,1854 RRA -.0414 RE3 ,24_1FAU ,04047 RRT -.0670 RRF -.0578 RTF .9963 CRT .9963 CRS -,9748 CST -.9672

FOE .8520 FRA .3673 FC3-2.2734 BIP 1_931 SGB 5013.0 RZ3 -.002fl R13 -.8963 LSA 2478.0 MSA 1_?.9 SSA 19.9

BOg 1,6212 gR4 .6247 BE3 5.4947 FIP -635 $GI _00|.6 SGZ 337.9 THA 179.74 ELI 2387.1 £L2 23,l ALF 6.51

L_UNCH 0ATE 0EC 19 1965 FLIGHT TIN_ 164.00 ARRIVAL 0ATE JUN 1 1966

HELIOCENTRIC CONIC

RL |47.19 LAL -.00 LOL 8_.88 VL
RP 109.91 LAP -3.20 LOP 327.1_ VP

RC 165,775 GL 2_.1T 5P -4.01 2AL

PLANCTOCENTRIC CONIC
C3 |$.365 VHL 3.920 0LA 19.07 RAL 3_?.93 RA0 _5_?._ VEL

LNCH A7_TH LNCH TIME L-J TI_£ INJ LAT

90,00 1 24 31 2792.83 -28.1_

90.00 19 41 0 4137,73 "J.33

]00.00 2 5? 35 2492.70 -29.55
100.00 19 50 36 3933.J1 -.11

110.OO 4 31 13 2199.66 -33.08

110.00 20 33 26 3798.91 2.91

OZFFERENTIAL CORREETION$

TOE I._753 TRA -.4?08 T(3-_,_846 BAU |.|48_

ROE .1979 RRA -.03_3 RE3 ,2414 FAU .03845

FOE .8374 FRA .4167 FC3-7.1667 BSP f6095

BOE 1.6864 BRA .4740 BE3 5.3899 FSP -6_2

0!STANCE 483.136

26.863 GAL -|._2 A?L 86.31H(A
3_,8J6 GAP 9,_8 A2P 9J.83 TAL

99.49 ZAP 165.9g ET$ 343.34 2AE

240.29 SNA 172._9 EC( .20134 ZNC 3.6906 Vl 30.269

186.04 TAP 66.33 RCA 9?.99 APO J47.40 v2 34,794

130.]7 ET[ 183.49 2AC 76.70 ETC 164.0J CLP-166.57

11.$94 PTH Z.06 VMP 6.449 DPA -J4.44 RAP 344.92 ECC 1.2529

INJ LONG JNJ RT A$C JNJ A2MTH INJ TIME PO CaT TiM ]NJ 2 LAT |NJ 2 LONG

91._0 201.54 93.07 2 Jl 3 2192.9 -27.44 72,7|
J69.62 |9_.40 61.71 19 30 J8 3_?.7 -3.10 162.97

_9.J2 20|,44 94,?4 3 _9 8 |_9_.7 -2_.$8 $0.45

]52.44 194.77 60.11 20 $6 9 3333.J -4.09 J45.91

36.35 200.93 99.15 3 ? 55 1599.? -3J.4T 27.50

140.39 J9_.B4 53.93 21 36 45 3J9B.9 -1.55 134.17

MIO-{OUR$[ EXECUTION AC(URAC_ OR$1T 0ETERMIN4TION ACCURACY

IGT 5069,0 IGR 3_0.E SG3 I99.3 ST 2462,1 SR _83.2 SS 692.0
RRT -.0427 RRF _.0410 RTF .9973 ERT .9973 CRS -.9679 CST -.9?00

5GB _OBI.I R23 .0024 RI3 -.99?_ LS_ 2567,7 NSA 162.J SSA 20.6

IGJ _059.0 SG7 349.9 TH_ J79.83 ELI 2478.2 EL2 20.6 ALF 6.54
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL 2. 1965-66

LAUNCH CAT[ CEC J9 1965 FL[GHT TIN[ ]66.00 ARRZVJL CAT[ JUN } ]966

HELIOCENTRIC CONIC

RL 147.19 LAL -,00 LOL 86.BB VL

RP IOB.90 LAP -3.2G LOP 530.29 VP

AC JB7.glg GL 25,74 GP -}.BO 7AL

PLANETOA_ENTRIC C_N[C

C3 X$,AOB VNL 3.915

LNCH ATNTH LNCN TIME

90.00 I Z? I7

90.00 19 Z 5B

I00.00 3 | ZI

J00.00 ZO |I _3

110.00 4 ]6 54

liD.DO 20 5Z 30

OIFr_R£NTIAL (ORREC TZON$

TOE 1.7437 TRA ".3099 TC3-5.6450 BAU 1.1639

ROE .2011RRA ".0625 RE3 .E576 FAU .03650

roe .8239 FRA .4640 F(3-2.0507 BSP 16352

BOG J.1553 BRA .315J BC3 5.6_O0 FSP -610

DISTANCE 490.934

26.912 GAL "1.09 AZL 96.35 NCA 243.45 SNA 122.36 ?CO .20356 INC 3.646? v; 30.169

36.762 GAP 9.92 AZP 91.63 TAL |94,Z7 TAP 6?,TZ RCA 9?.47 APO J4?.29 V2 34.799

95.51 ZAP |66.96 ITS 345.Z4 ZAE 130.Z| ETE I93,32 ZAC ?B,B? [TO 164,48 CLP-167.A2

CLA 19.94 RAL 341.0A RAC 6567.6 VEL 1J.696 PTH 2.06 YHP 6.$BT CPA -13.36 RAP 347.04 [CO 1.2536

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ A_MTH _NJ T|NE PO (ST ?|N _NJ 2 LAT INJ Z LONG

Z929.09 "2S.27 93.95 205.04 91.75 2 14 26 2229.1 -27.73 25.32

4122.76 -Z.45 167.67 198.80 61.79 20 IJ 39 3522.B -6.21 161.00

Z525.76 -29.71 61.56 204.96 93.46 3 A3 27 1925.8 -EB.gl 52.8_

3901.33 -J.J9 J50.69 198.J0 60.13 21 J6 34 3301.3 -5,J6 _44.15

2226.84 -33.36 38.43 Z04.54 97.93 5 ]4 I 1626.8 -31.90 29.50

3773.01 1.92 139.02 196.J6 55,86 ZJ 55 23 3125.0 -2.57 J32.82

HID-COURSE E_CUTION ACCURACY ORBIT C_TERN_NATION ACCuRA(_

SGT 5133.0 SGR 361.0 $G3 194.4 ST 2552.7 SR 195.0 55 695.8

RRT -.017B RRF -.OE2A RTF .B989 CRT .9966 (R5 -.9603 CST -,9727

5GB 51A5.7 R23 .0063 R|3 -,8999 LSA 2657.5 NSA 157.0 554 El.3

5G! 3J33.0 $G2 361.0 THA 179.93 ELI 2569.6 EL2 24.2 ALF 6.57

LAUNCH OAT? O[C J9 ]985 FLIGHT TII_ 168.00 ARRIVAL CAT? JUN 5 1966

HELIOCENTRIC CONIC

RL |47.19 LAL ".00

RP |09.89 LAP -3.3I

RC 120.0A0 GL 25.26

PLANE TO_ENTRIC CONIC

C3 |).$d? VHL 3.943

LNCH ATHTH LNCH TIN?

90,00 I 30 3

90,00 J9 _5 39

IO0.O0 J fl 15

I00.00 20 33 10

lJO.OO 4 41 49

llO.OO ZJ lZ 6

DISTANCE 496.515

LOt. 96.98 VL 26.76J GAL -.64 ArL 86.3¢ HCA 246.6J 5HA 122.07 ?CO .20604 [NC 5.6051 Vl 30.269

LOP 333.45 VP 36.749 GAP 10.16 ATP 91.43 TAL 182.48 TAP 69.10 RCA 96.92 APO 147.23 v2 34.B03

GP -3.62 7AL 92.44 Z_P J67.72 [T$ 343.0_ 7AE J30.25 ET[ 193.18 7A( 83.06 ETC J64.9J CLP-16B.25

OLA Z0.90 RAL 344.24 RAO 6567.6 VEL il.702 PTH Z.06 VHP 6.730 OPA -12.29 RAP 349.16 ECC 1.2559

L-I TIHE ZNJ LAT INJ LON_ INJ RT AS( INJ A_MTH INJ T|ME PO (ST TIM ZNJ 2 LAT INJ 2 LONG

2861.7J -28.32 86.77 208.72 90.33 2 17 53 Z267.7 -27.97 ?B.l_

40BB.JB -3.56 165.74 Z02.42 6|.89 _O 33 47 3488.2 -7.50 159.05

Z_60.Bfl °29.83 64.I6 208.69 9_.09 3 47 56 1960.8 -Z9.22 55.41

3870.27 -2.2A 149.99 201.68 60.t8 21 37 40 5270.3 -6.J9 142.45

21§5.60 "33,6| 40.64 ZOB.3fl 96.65 5 ZO 25 1655.6 -32.32 31.64

3748.28 .97 137,73 I99.67 55.B3 2_ 14 34 3J49.3 -3.52 131.53

ORBIT OETERNINAT_ON ACCURACY

5T Z64J.1 SR 306,9 55 699.4

CRT .9944 CR5 -.9527 CST -.9752

LSA 2745.0 NSA |52.5 55A 21.7

ELJ E638,7 EL_ 32.2 ALF 6.59

DIFF[RENTIAL CC_RECTIONB

TOE 1.8147 TRA -.I373 TC3-5.6675 BAU J.1790

ROE .ZJOO eRA -.0690 RE3 .2306 FAU .03461

rOE .810B FRA .5091FC3-J.gZ73 BSP 16596

BOE 1.BZBB BRA ,I537 BE3 5.67?2 rsP -599

MIO-COUR$E EXECUTION ACCURACY

BGT 5J93.7 SGR 37J.0 $G3 179.7

RRT .0075 RRF -.0024 RTF .9010

SGB 5206.9 RE3 -.0092 R13 .9010

5GI 5193.? SG2 37J.0 THA .03

LAUNCH OAT[ 0EC lg 1965

HELIOCENTRIC CONIC

RL 147.J9 LAL -,00

RP |OB.BT LAP -3.33

RC |7Z.|49 GL _4.TJ

PLAN_TOC_NTRIC CONIC

C3 15.799 VHL 3.974

LNCN ATNTH LNCN TIME

90.00 I 32 57

gO.DO I9 49 !

JO0.O0 ) 9 20

100.00 20 55 19

liD.D0 4 49 4

110.OO 21 32 5

FLIGHT TIME 170.00 ARRiVaL 0ATE JUN 7 |966

0ISTANCE 502.177

LOL 86.#B VL 26.?JI G_L -.IB kTL 96.43 HCA 249.?B SN_ J21.77 ?CO .Z0975 INC 3,5654 VJ 30.269

LOP )36.62 VP 36.719 GAP 10.42 A?P 91.23 TAL 180.?0 TAP 70.47 RCk gE.35 APO 147.19 V2 54.808

GP -3.46 7AL 89,32 ZAP 168.5_ ET$ 342.72 _AE 130.30 ETE 195.05 7AC B).EB ETC 165.30 CLP-169,07

OLA 21.63 RAL 347.53 RA0 6567.6 V[L I|.7|_ PTH 2.06 VHP 6.B91 0PA -11.21 RAP 55J.29 ?CO 1.2599

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO ¢$T TIM INJ _ LAT INJ 2 LONG

2908.46 "29.30 89.75 212.60 BB.B4 2 21 26 _309.5 -29.16 _l.Og

4054.4_ -4.64 J63.95 206.24 61.04 20 _6 35 3454.4 -B.35 15?.l)

2597.68 -29,89 66.90 212.60 90.65 3 52 38 1997,7 -29.48 59.J2

3840.43 -3,ZS 147.35 20_.47 60.2? 21 59 20 3240.4 -?.|g 140.77

ZZ95.58 -33.82 42.96 212.36 95.29 5 27 10 1685,? -3_.72 33.90

3725.20 .09 136.53 203.39 5_.B_ 2_ 34 10 31_5.2 -4.39 J30.32

01FFERENTIAL C_RECTION$ MID-COURSE EXECUTION ACCURACY ORBIT 0[TERMINAT|ON ACCURACY

TOE 1.9861 TRA .0459 TC3-5.6434 BAU 1.1926 SGT 5_46.9 SGR 390.1 SG3 174.8 ST 2723.0 SR 518.7 55 598.8

ROE ,ZJ97 RRA -,0745 RE3 .Z_09 FAU ,03173 RRT ,0329 RRF ,OI_6 RTF ,90_3 CRT ,99J0 ORS -,9443 CST -.977J

FOE .7941 FRA .5363 FC3-I.7947 BSP 16813 SGB 5260.7 R23 -.0131 RJ3 .90_3 LSA 2925.2 MSA 149.B SSA 22.0

BOG 1.8988 ERA .0975 BC3 5.6498 FSP -597 SGI 5246.9 SGZ 379.9 TMA .14 ELl 2741.3 EL2 42.3 ALF 6.62

LAUNCH DATE 0EC Ig 1965 FLIGHT TI)q[ 172.00 ARRIVAL DATE JUN 9 ]966

HELIOCENTRIC CONIC

RL 147.19 LAL -.DO

RP 108.85 LAP -3.37

RC 174._9 GL E4.09

PLANETOCENTRIC CONIC

C3 16.145 VHL 4.018

LNCH A_MTH LNCH TIME

90.00 1 33 _7

90.00 #0 1_ 51

I00.00 3 13 41

100.00 _I |7 49

110.00 4 53 4J

110.00 El 52 J8

DIFFERENTIAL CORRECTIONS

OiSTANC[ SOT.BIg

LOL BB.BB VL 26.66| GAL .Z9 AZL 86.47 HCA 2_2.94 SMA

LOP 339.79 VP 36.687 G_P 10,69 AZP 91.04 TAL 179.90 TAP

GP o3.31 ZAL B6,Jfl Z_P |69.36 ETS 342.17 ZAE 130.36 ETE

JEI.4B ?CO .21|78 INC 3.5273 v] 30._69

7J.95 RCA 95.26 APO 147.20 v2 34.914

|82.94 ZAC 85.$_ ETC 165.65 CLP-169.BB

OLA 22.43 RAL 3_0.89 RA0 6567.6 VEL 11.727 PTH 2.07 VHP 7.039 OPA -IO.IA RAP 353.43 ECC J.Z657

L-I TIME INJ LAT INJ LONG |NJ RT ASC _NJ AZMTH |NJ T/ME PO CST TIM |NJ Z LAT INJ 2 LONG

Z9_O.gB -ZB.Z0 92.96 216.63 87.28 2 25 8 2351.0 -2B.?B B4.EO

4012.01 -5,68 I61.02 210.26 61.2J 21 19 54 3422.0 -9.35 155._7

2635.88 -zg*BB 69.74 216.69 89.16 3 57 37 2035.9 -29.68 60,94

391_.35 -4.10 145.80 209.45 60.38 22 21 22 3212,3 -8.11 139.20

2316.73 -33.99 45,37 215.36 93.97 5 34 JB J?JB.? -33.09 36.25

3704.16 -.7J 135.44 _07.27 55,92 22 54 2 3J04.3 -5.19 J29.21

M|O-COUR$E EXECUTION ACCURAC_ ORBIT DETERMINATION ACCURACY

TDE J.9980 TRA ._4_9 T(3-3.5696 B4U I.Z030 SGT 5_98.4 SGR 38Bo9 $G3 I?0.5 ST ZBI|.# SR 331.0 $5 706.4

ROE .1306 RRA -.0790 RE3 .Z089 FAU .03072 RRT .0609 RRF .0449 RTF .9035 CRT .9966 ORS °.936? CST -.9794

roe .?900 FRA .6060 FC3-J.6474 BSP 16Bg6 $GB _310.7 R23 -.0103 RI3 .9035 LSA 29J4.1MSA J4B.? S$A 22.O

BOG 1.99/5 BRA .8_83 BE3 5,5?35 FSP -563 SG| 5296.5 SGt 398.J ?HA ,26 _L1 Z930.? EL2 53,6 ALF 6,63
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES 4VOL 2 1965-66p

LAUNCN DATE [_EC 19 J965

HEL|OCENTRIC CONIC

RL 147.19 LAL -.00

RP 10B.B3 LAP -3.39

RC ]76.312 GL L:r3.4j

PLAN[TOCENTRIC CONIC

C3 J6.626 VHL 4.077

LNCH ATNTH LNCH TIME

90.00 J 39 9

90.00 Z0 37 0

JO0.O0 3 18 20

100.00 Z! 40 29

]10.00 5 Z 44

]JO.O0 ZE 12 35

rLIGNT TiME 174.00 ARRIVAL CAT[ JUN 1] 196£

LOL B6.BB VL

LOP 542.97 VP

GP -5.JB ?AL

0ZSTANCE 515.459

Z6.612 GAL ,79 A?L 86.5] HCA Z56.|l SNA J?].19 ECC .21499 INC 3.4905 v] 30.?69

36,658 GAP J0.97 A?P 90.84 TAL |77.|J TAP 75.ZZ RCA 95.|3 APO J47.24 vz 34,BZl

BZ.95 ?AP 170.1S ETS 341.68 ?A[ 150.42 ETE 182.65 zAC 87.78 [TC ]65.97 CLP-|?0.6B

OLA 25.JB RAL 554.52 RAO 6567.7 VEL Ii.746 PTH 2.07 VHP 7.206 OPA -9.06 RaP 355.57 [CO 1.2736

L-] TIME |NJ LAT IN] LONG /NJ RT A$C |NJ AZNTH IN] T/ME PO CST TIN INJ 2 LAT [NJ 2 LONG

2994,91 -28.01 96.06 220.82 95.69 2 29 4 2594.9 -29.32 87.4!

599J.50 -6.64 |60.30 214.46 62.4/ Zl 43 31 5391.5 -]0.29 153.52

2675.08 -29.81 72.65 220.93 B7.63 4 2 55 2075.1 -29.82 63.85

5786.56 -5.06 /44.38 2J5,60 60.50 22 43 36 3186.6 -8.96 157.75

2548.46 -54.Jl 47.84 220,93 9Z.42 5 41 55 1748.5 -33.40 38.67

5685.95 -J,41 154.48 2J/,33 55.84 25 14 1 3085.9 -5.88 lZ8.25

0IrFERENT/AL CCRRECT/ONS M/D-COURSE [X[EUTXON ACCURACY ORBIT _[ TERNINA TION ACCURACY

TOE 2.0408 TRA .4496 TC5-5.46|3 BAU |.2147 SGT 534/.5 SGR 396.5 SG3 J65.6 ST ?878.2 SR 542.8 S5 705.7

ROE .2425 RRA -,0826 RC3 .1946 FAU .02890 RRT .0866 RRF .0680 RTF .9057 CRT .98J6 CRS -.9289 CST -.99J2

F0E .7756 FRA .6475 FC3-l.5048 8SP 17120 SGB 5356.2 R23 -.0/09 R]3 .9Ofl7 LSA 2979.1MSA 147.2 SSA 21.9

BO£ 2.0552 BRA .457l 8C5 5,4648 FSP -552 SG/ 534|.6 SG2 595.0 THA .57 EL/ 2897.9 EL2 65.0 ALF 6.67

LAUNCH OATE DEC /9 J965 fLIGHT TIN£ /76.00 ARRIVAL 0ATE JUN J5 1966

H£LIOCENTRIC CON/C

RL ]47.19 LAL -.00

RP IO8.8/ LAP -3.39

RC 178.366 GL 22,67

PLAN_TOC[NTRZC CON;C

C3 17.245 VHL 4.J53

LNCH A?NTN LNCH TJN_

90.00 I 42 36

90.00 21 / /2

100.00 3 23 24

100.00 22 3 6

1J0.00 5 IO /5

I10.00 22 32 44

0XSTANC[ 5/9,034

LO_ 86.88 VL 26.564 GAL J._/ A?L 86,55 HCA 259.28 SNA J20.90 ECC .2]856 /NC 3.4546 V! 30.269

LOP 348./4 VP 36.630 GAP I/.26 A?P 90.64 TAL I75.3| TAP 74.59 RCA 94.48 APO 147.53 v2 34._28

GP -3.08 ?AL 79,7A ?AP |70.93 ET$ 540.9/ ?AE I30.49 [TE ]82.77 ?AC 90.06 ETC 166.25 CLP-171.46

0LA 23,87 RAL 357,79 RAO 6567.7 VEL 11.774 PTH 2.08 VHP 7.383 0PA -7.99 RAP 357.7Z ECC 1.2B3B

L-Z T/ME XNJ LAT |HI LONG |NJ RT A$C IN] ATNTH IN] T/ME PO CST TIN IN] 2 LAT IN] 2 LONG

3059.8! -27,74 99.32 225,/5 84.08 2 53 I6 2459.8 -28.27 90.69

5983.43 -7.52 /58,7| 218,82 6_.82 Z2 7 J6 5365.4 -11,]5 151.89

2714.8/ -29.66 75.59 225.3J 88.09 4 8 39 2114.# -29.89 66._0

5763.86 -5.83 /43,/J 217.90 60.65 Z5 5 49 3165.7 -9.70 136.46

2380,51 -34,17 50.34 225.45 90.94 5 49 56 1780.5 -35.66 al.J4

5670.73 -I,99 /33.69 215,52 55.87 25 53 54 3070.7 -6.46 127.45

ORBIT OET[RNXNATION ACCURAC Y

ST 294|.9 5R 354.7 S5 7OZ.6

CRT .9760 CRS -.92IJ CST -.9_28

LSA 3041.7 NSA lAB.O SSA 21.5

_LJ 2962.Z EL2 76.7 ALF 6.78

OXFFER£NTIAL (ORR[CTXONS

TOE Z.JIB7 TRA .6709 TC3-5.3040 8AU 1.2235

ROE .Z555 RRA -.0848 RC3 ,1787 FAU ,02708

roe .7649 FRA .6932 FC3-l,3596 85P /7212

BO£ 2.X340 BRA .6762 BC3 5.3070 FSP -554

MXO-C_JR$[ £XECUTXON ACCURACY

SGT 5382.9 SGR 403,4 553 J61.2

RRT .1139 RRF .0958 RTF .9077

SG8 5397.9 R25 -.0102 RJ3 .9077

SGJ 5383,0 SG2 400.7 THA ,49

LAUNCH OATE 0£C _9 1965

HELIOCENTRIC CONIC

R_ 1,7.1_ LAL -.00 _OL 96._ VL
RP J08.?_ LAP -5.59 LOP 349,52 VP

RC I80.400 GL 21.B6

PLANETOC£NTRIC CON/C

C3 18.018 VNL 4,245

LNCH ATNTH LNCH T/M_

90.00 I 46 25

90.00 2l 25 15

100.00 5 28 56

I00.00 22 25 23

IJ0.00 5 18 16

110.00 22 52 52

FLIGNT T/ME 178.00 ARRÁVAL CAT[ JUN 15 1966

0/STANC£ 5z4.60i

26.516 GAL |.85 A?L 86.58 HCA 262.45 SM4 120.62 £CC .22247 /NC 3.4195 Vl 30.269

36.605 GAP If.S? AZP 90.45 T_L ]73.5| TAP 75.96 RCA g3.Tg APO J41.46 V2 54.836

GP -2.95 ?AL 76.54 ?AP 171,70 £7S 339.92 ?A£ 130.56 £T£ 182.70 ?AC 92.55 [TC 166.50 CLP-172.24

OLA 24.50 RAL 1.28 RA0 8567.7 VEL IJ.807 PTH 2.09 VHP 7.569 OPA -6.9! RAP 359.88 £C( J.2965

L-I TIME /NJ LAT INJ LONG /NJ RT A$C INJ AZNTN /NJ TIME PO CST TIN |NJ _ LAT INJ 2 LONG

5085,I5 -27.38 102.58 229.54 82.48 2 37 50 2A95.! -29.14 .94.00

5938.48 °9.50 J57.29 223,3/ 62.85 22 30 5! 5358,5 -JI.BB |50.44

2754.59 -29.44 78.53 229.81 84,56 4 14 51 2J54.6 -29.88 69.75

5744.25 -6.48 148.03 222.33 60.75 23 27 47 3144.3 -10.33 135.36

2412_53 -54.18 32.84 230.I0 89,46 5 58 29 ]812.5 -53.88 43,61

3659.08 -2,44 135.08 219.83 55.89 Z5 53 31 5059.1 -6.90 126.83

0IFFERENTIAL CC_RECTION$ N/0-COURSE £XECUT|ON ACCURACY ORSXT 0£ TERNINA T/ON ACCURACY

rOE 2.]902 TRA .9000 TC5-5.lI75 BAU 1.2335 SGT 5421,9 SGR 409,5 5G5 /36.8 ST 29S6.2 SR 366.I $5 697.2

ROE .2697 RRA -.0859 RE3 .1614 FAU .02340 RRT .1400 RRr ./JB6 RTF .9J03 CRT ,9700 CRS -.9J35 CST -.9842

rOE .7512 FRA .7558 FC3"1.2Z06 8SP J7596 SG8 5437,3 RZ3 -.0097 R13 .9103 LSA 30_4.6 NSA J49.7 SSA 21.0

B0£ 2.2068 BRA .904! BC3 3.1200 FSP -522 SGJ 5422,2 SGZ 405,2 THA .6J ELI 5007.5 £L2 98.3 Jkr 6.79

LAUNCH DATE OEC 19 1965 FL/GHT TIME 180.00 ARRIVAL OATE JUN 17 1966

HELIOCENTRIC CONIC O/STANCE 530.|36

RL 14T./9 LAL -,00 LOC 88.88 VL 26.469 GA_ Z.4J AZL 86.62 HCA 265.62 SMA 120.35 ECC .22675 XNC 3.3949 Vl 30.269

RP 108.76 LAP -3.37 LOP 532.A9 VP 36.577 GAP 1|.90 AZP _0.26 TAL /7|.7_ TAP 77.34 RCA 95.06 APO 147.64 V2 34.845

RC 182.414 GL 21.01 GP -2.86 ZAL 73.37 ?AP J72,45 [T$ 338.65 ?AE |30.64 ETE /82.85 ?AC 94.65 ETC ]66.72 CLP-|75.01

PLANETOCENTRIC CONIC

C3 19.963 VHL 4.355 DLA 25,0§ RAL 4.76 RAO 8567.8 V[L |1,847 PTH Z.JO VHP 7.768 OPA -5.84 RAP 2,03 £CC 1.3121

LNCH A7MTH LNCH TXNE L-X TIME IN] LAT IN] LONG IN] RT ASC XNJ AZNTH IN] TINÁ PO CST TIN IN] 2 Lk T XNJ 2 LONG

90.00 1 50 43 3130.28 -28,94 |05.81 234.04 80.92 2 42 55 2550.3 -27.92 97,29

90.00 _J 48 45 3917,3J -8.98 156,08 227.92 63.03 22 54 2 5517.5 -12.5J J49.20

100.00 3 35 3 2793,89 -29.15 8|.4_ 234.39 83.06 4 Zl 57 2193.9 -29.80 72,67

100,00 22 47 6 3728,93 -6.99 |4|,18 22_.85 60.86 23 49 15 31_B.9 -]O.B2 ]54.49

lJO.OO 5 26 50 2444,20 -34,J5 55.32 234.85 87.99 6 7 34 JB44,Z -34._3 46.07

JJO.O0 23 |1 49 3651.39 -2.73 ]32.68 L_24.23 53,9/ 24 12 40 3051,4 -7.J8 ]26.47

D|FF[RENTZAL CORR[CTION5 M]O-COUR$[ E_[CUT/ON ACCURACY CRB|T _[T[RNXNATION ACCURACY

TO£ Z._597 TRA |,|4_7 TC5"4,_9_5 BAU /.24J7 SGT 5456,_ SGR 4/4,4 $G3 /52.5 ST 3017,5 SR 576.9 $S 690.0

ROE ._850 RRA -,0836 RC5 .1434 FAU .02378 RRT ./683 RRF .J437 RTF .9131 CRT .9637 CRS -,9059 CST -.9954

FOE .7373 FRA .7789 FC3-J.0856 85P J7548 $G8 5472,_ R23 -.0092 R|3 .913/ LSA 31J4.2 MS4 152.6 SSA 20.4

B0£ 2.2776 BRA J.J459 8C3 4.8976 FSP -5/0 SG/ 5456.9 SGE 408.6 THA .73 ELI 3059.1 EL2 99.8 ALF 6.87
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 2, 1965-66J

L4UNCH DATE DEC 19 1965 FLIGNT TINE 162,00 ARRIVAL 04TE JUN 19 1966

HELIOCENTRIC CONIC

RL 147.19 LAL -.00

RP 108.73 LAP -3.35

R( 184,407 GL 20,12

PLANETOC[NTRIC CONIC

C3 ZO.I03 VHL 4.464

LNCH ATNTH LNCH TIME

90.00 I 55 38

90.00 72 || 30

100.00 3 41 50

100.00 23 7 58

110.00 5 35 55

110.00 23 30 22

DIFFERENTIAL C(_qRECTXON$

TOE 2.3257 TRA |.3982 TC3-4,6449 BAU 1.2488

ROE .3015 RRA -.0838 RE3 .1253 FAU .02_21

F0[ .7231 FRA .B2lfi FC3 -.9564 BSP 17708

BOE 2.3452 BRA 1.4OO7 BE3 4.6465 FSP -498

DISTANCE 535.636

LOL B6.BB VL 26.422 GAL 3.00 A?L 86.65 HCA 266,79 SMA 120.06 ECC .23143 INC 3.3505 VI 30.269

LOP 355.67 VP 36.552 GAP 12,25 AZP 90,07 TAL 169.93 TAP 78.72 RCA 92.29 APO 147.87 V2 34.854

GP -2,77 ZAL 70.24 ZAP 173.19 ETS 337.03 IA[ 130.71ETE 182.60 ZAC 96.96 ETC 166.91 CLP-I73.7B

0LA 25.52 RAL 8.23 RA0 6567.8 VEL IJ.695 PTH 2.11 VHP 7.979 DPA -4.76 RAP 4.20 ECC 1.3306

L-| TIN[ ZNJ LAT INJ LONG ZNJ RT ASC INJ AZMTH INJ TINE PO CST TIN INJ 2 LAT INJ 2 LONG

3174.59 -26.A2 108.96 258.59 79,42 2 48 32 25?4.6 -27.61 100.49

3900.64 -9.47 155,12 732.§9 63.19 23 16 30 3300.6 -15.00 148.22

2632.20 -2B.B0 84,21 239.04 81.63 4 29 2 2232.2 "29.66 75.51

37/8.27 -7.34 140.56 231.45 60,94 24 9 57 3116.3 -11.16 133.BB

2475.24 -34.03 57,74 239.67 86.57 6 |7 11 1875.2 -34.13 48.49

3647.99 -2.86 132.50 228.69 55.92 24 31 JO 3048.0 -7.3| 126.24

NI0-COURSE EXECUTION ACCURACY ORBIT 0ETERN]NATION ACCURACY

SGT 5466,5 SGR 418.6 SG5 148,2 ST 3033.4 SR 387.0 59 681.2

RRT .192fi RRF .1693 RTF .9161 CRT ,9572 CR5 -.B984 CST'-.gB6fl

SGB 5502.4 R23 -.0082 RJ3 .9161 LSA 3128.9 NSA 156.4 SSA 19.7

SGJ 5467,J $G2 4J0.7 THA .85 ELI 3055.9 EL2 111.2 ALF 6.97

LAUNCH OATE DEC J9 1965 FLIGHT TIME 184.00 ARRIVAL 0ATE JUN 21 1966

HELIOCENTRIC CONIC DISTANCE 541.096

RL _47.19 LAL -.00 LOC 66.86 VL 26.376 GAL 3.62 AZL 86.68 HCA 271.97 SNA 119.82 ECC ,23655 INC 3.3162 Vl 30.269

RP 108.70 LAP -3.31 LOP 358.85 VP 36.528 GAP 12,62 A?P 69.89 TAL J68.I5 TAP BO.J| RCA 91,48 APO 148.16 v2 34.865

RC 186.379 GL 19.19 GP -2.69 7AL 67.17 TAP 175.91 ETS 534.92 7AE 150.79 ETE 182.56 7AC 99.28 (TC 167.07 CLP-174.54

PLANETOCENTRIC CONIC

C3 21.461 VHL 4.633 OLA 25,92 RAL 1J.65 RA0 6567.9 VEL 11,952 PTH 2.13 VHP 8.204 DPA -3.69 RAP 6,36 [CC 1.3532

INJ LONG INJ RT ASC INJ AZNTH INJ TIMe PO C$T TIN [NJ 2 LA T INJ 2 LONG

111.96 245.20 78.02 2 54 56 2617.3 -27.24 103.56

154.47 237.31 63,31 23 37 56 3269.3 -13.33 147,55

86.68 243,75 80,26 4 37 JO 2269.0 -29.46 78.23

140.28 236.08 60.98 24 29 39 3112.8 -11.33 133.57

60.08 244.56 _.J9 6 27 |9 1905.4 -34.18 50.65

1_2.56 233.1B 55.92 24 48 52 3049,1 -7.27 126.30

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 5511.7 5GR A21.9 SG3 144.1 ST 3036.3 SR 396.1 SS 671.4

RRT .2189 RRF .1957 RTF ,9190 CRT ,9504 ORS -.BgJO CST -.9875

SGB 5527.8 R23 -.0068 R13 .9190 LSA 5130.5 MS4 161,0 SSA 18.9

9GI 5512.5 SG2 411.6 THA .97 ELl 3059.6 EL2 J22,3 ALF 7.06

LNCH AXNTH LNCH TINE L-I TIN[ INJ LAT

90,00 2 I 19 32J7,32 -25,85

90.00 22 33 7 38B9.25 -9.82

100.00 3 49 21 2869.00 -28.41

I00.00 23 27 46 3712.80 -7.52

110.00 5 45 34 2505,42 -33.88

I15.55 23 48 3 5649.15 -2.61

O|FFERENTZAL CORRECTIONS

TOE 2.3895 7RA 1.6685 TC3-4,3688 BAU 1,2538

ROE .3192 RRA -.5_O5 RC3 ,1575 FAU .52566

FOE .7592 FRA ,8649 FC3 -.8333 BSP 17837

BOE Z.4152 BRA 1.6755 Be3 4.37OJ FSP -486

LAUNCH DATE DEC 19 1965 FLIGHT TIME 186.00 4RRIVAL D4TE JUN 23 1966

HELZOCENTR]C CONIC

RL 147,19 LAL -.DO LOL B6.BB VL

RP 108.67 L4P -3.27 LOP 2.03 VP

RC 188.530 GL 18.24 GP -2.61 ZAL

PLANETOCENTRIC CONIC

C3 23,068 VHL 4,803

LNCH ATNTN LNCH TINE

90,50 2 7 57

90.00 22 53 16

100.00 3 57 42

100.00 23 46 14

110.00 5 55 43

110.00 0 8 37

DIFFERENTIAL CORRECTIONS

TOE Z.4513 TRA 1.9571 TC3-4,0707 BAU 1.2557

ROE .3379 RRA -.0755 RC3 ,5906 FAU .01912

FOE .6964 FRA .9105 FC3 -,7174 BSP 17896

BOE Z.4747 BRA 1.9585 9C3 4.0717 FSP -472

DISTANCE 546.511

26.331 GAL 4.27 AZL 86.72 NCA 275.14 SNA 119.56 ECC ,24216 ]NO 3.2817 VI 30.269

36.505 GAP 13.02 AzP 69.71 TAL J66.37 TAP 81.52 RCA 90.61 JPO J46,51 V2 34.873

64.J8 ?AP 174.62 ETS 332,16 ZAE 150.86 ETE 18Z.53 7AC |01.60 ETC 167.19 CLP-J75.50

DLA 26.22 RAL |5,01RAO 6567,9 VEL 12.019 PTH 2.15 VNP B.446 OPA -2.63 RAP 8.53 ECC 1.3796

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN ]NJ 2 L4T |NJ 2 LONG

3257.66 -25.25 114.76 247,85 76.74 3 2 15 2657.7 -26.83 106.44

3883.91 -9,98 154.16 242.04 63.36 23 58 1 3285.9 -13.46 I_7.23

2953.85 -27.96 69.36 248.49 79,03 4 46 6 2503,B -29.2J 80.79

3712,96 -7.51 140.29 245.72 60.99 24 48 7 31J3.0 -11.33 J33.57

2534,56 -33.69 62.33 249.49 83.86 6 37 56 1954.6 -34.18 53.12

3655.51 -2.59 132,87 237.69 55.90 1 9 32 3055.0 -7.05 126.62

HID-COURSE EXECUTION ACCURACY ORBIT DETERN|NATION ACCURACY

5GT 5533.2 SGR 424,4 SG3 J40.! ST 3029.2 SR 454.2 SS 661.8

RRT .245B RRF .2229 RTF ,922J CRT .9433 CRS -.8836 CST -.gBg5

SGB 5549,4 R23 -.505J R13 ,9221 LSA 3|22.4 M5a 166.3 554 iB.J

SGI 5534,2 SG2 411.3 THA 1,09 ELI 3053.1 EL2 133.1 ALF 7.19

LAUNCH DATE DEC 19 1965 FLIGHT TIME JB8,O0 ARRIVAL DATE JUN 25 J966

HELIOCENTRIC CONIC

RL 147.19 LAL -.05 LOL 86.88 VL

RP 108.63 LAP -3.21 LOP 5.22 VP

RC 195.239 GL 17.27 GP -2.55 7AL

PLANETOCENTRIC CONIC

C3 24.960 VHL 4.996

LNCH ATNTH LNCH TINE

90.00 2 15 42

90.00 23 1| 41

100.00 4 6 54

150.00 0 7 6

115.OO 6 6 22

I15.55 0 24 B

DIFFERENTIAL CORRECTIONS

TOE 2.5069 TRA 2.258B TC3-3,7663 BAU 1,2570

ROE .3575 RRA -,5688 RE3 .0747 FAU .01767

FOE .6824 FRA .9547 FC3 -.6J31BSP 18505

BDE 2.5322 BRA 2.2598 Be3 3.7670 FSP -460

DISTANCE 551.872

26.286 GAL 4.95 kZL 86.75 HCA 278.32 SNA 119.31 ECC .24830 INC 3.2469 vz 30.269

36.482 GAP 13.45 AZP 89.53 TAL 164.6| TAP 82.93 RCA 69.6B APO 148.93 V2 34.684

61.27 ?AP 175,31 ETS 328.46 ZA[ 155.93 ETE 162.50 ZAC 103.92 ETC 167.29 CLP-176.06

OLA 26.45 RAL 18,29 RAO 6568,5 VEL 12.097 PTH 2.17 VHP 8,706 0PA -1.57 RAP |0.70 ECC 1.4108

L-I TIN_ INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

3294.85 -24.65 117.31 252.49 75.60 3 10 37 2694,8 -26.39 109.08

3885.34 -9.94 154.24 246.74 63.35 24 16 27 3285,3 -13.44 147.31

2936,37 -77.54 91.69 253.24 77.89 4 55 5J 2336.4 -28.93 63.17

3719.05 -7.3J J45.65 245.34 60.94 1 9 6 3119.1 -IJ.J3 133.92

2562.57 -33.47 64.49 754.43 82.6| 6 49 5 J962,6 -34.J3 55.31

3665,62 "2,19 J33.42 242,17 55,B8 I 25 J4 3565,6 -6.65 |27.]B

NI0-COURSE EX£CUTION ACCURACY ORBIT DETERNINATION ACCURACY

SGT 5549.7 5GR 425.9 SG3 J36,2 ST 3005,3 SR 4J0.8 SS 650.3

RRT .27J9 RRF ,2494 RTF .9_55 CRT .9359 CRS -.8759 CST -,9694

5GB 5566.0 R23 -.0038 R15 .9255 LSA 3597,3 NSA 172.O 5SA 17.3

SGJ 5550,9 $G2 409.B THA J.20 ELI 3029.8 EL2 J43.6 ALF 7,31
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES q VOL 2, 1965-66 J

LAUNCH 0ATE 0EC 19 1965

HELIOCENTR|C CONIC

RL 147,19 LAL -,00 LOL 86,88 VL

RP |08.60 LAP -3.15 LOP 8.40 VP

RC 192,167 GL 16,30 GP -2,48 ZAL

PLANETOCENTRIC CONIC

C3 27,178 VHL 5,213 OLA 26,60 RAL

LNCH ATMTH LNCH TIME L-[ TIN[

90.00 2 24 43 3328.23

90.00 23 28 3 3894,]0

I00.00 4 16 58 2966,33

100.00 0 22 25 3731.23

110.00 6 17 26 2589.41

110.00 0 38 26 3680.92

0/FFERENTIAL CORRECTIONS

TOE 2.3592 TRA 2,5777 TC3-3,4564 BAU 1.256|

ROE .3779 RRA -.0603 RC3 .0602 FAU .01629

FOE .6690 FRA 1.0005 FC3 -.5188 BSP ]8|07

BOE 2,5869 BRA 2.3784 BC3 3.4fl70 FSP -448

LAUNCH 0ATE DEC 19 1965

FLIGHT TINE 190.00 ARRIVAL DATE JUN Z7 1966

0|STANCE 557.17)

26.242 GAL 5.67 ATL 86.79 HCA 281.50 SMA 119,06 ECC .25503

36.461 GAP 13.91 AZP 89.36 TAL 162,67 TAP 84.37 RCA 88.70

58.47 ZAP 175.97 ETS 323.37 7AE 130.99 ETE 182.48 ZAC 106,25

|NC 3.2115 Vl 30.269

APO 149.42 VZ 34,895

ETC 167,35 CLP-176.83

_],47 RAO 6568,1 VEL 12,188 PTH 2,19 VHP 8,98§ OPA. -,51 RAP 12,87 ECC 1.4473

IN] LAT IN] LONG ZNJ RT A$C IN] A_NTH IN] TIME PO C$T TIM IN] 2 LAT IN] 2 LONG

-24.06 119,56 257,]5 74.60 3 20 11 2728.2 -23.94 111.42

-9,67 |54.75 25|.38 63.26 24 32 57 3294.1 -13.19 147.83

-27.09 93.81 258.01 76.86 5 6 25 2366,3 -28.63 85.34

-6.91 141.3] 249.90 60.85 I 24 36 3131.2 -10.7fl |34.6Z

-33,22 66.54 259,37 81.42 7 0 35 1989.4 -34.04 57.40

-1.60 134.2Z 246.62 55.85 I 39 47 3080.9 -6,07 127.99

MID-COURSE EXECUTION ACCURACY ORBIT 0ETERM]NAT|ON ACCURACY

SGT 5562,1 $5R 426.5 $¢3 132,3 ST 2970,9 SR 4]5.9 SS 638.7

RRT .2981RRF .2760 RTF .9290 CRT .9281CRS -.B6B3 CST -,9902

5G8 5578.5 R23 -.0026 RI3 .9290 LSA 3061.9 MSA 177.9 554 16.3

SGJ 3563.6 SG2 407.0 THA 1.32 ELi 2995.9 EL2 155,6 ALF 7,4Z

FLIGHT TIME ]92.00

HELIOCENTRIC CONIC

RL 147.19 LAL -.00 LOL

RP t08.57 LAP -3.07 LOP

RC 194.054 GL 15,32 GP

PLANETOCENTRIC CONIC

C3 29.773 VHL 5.457 DLA

LNCH ATMTH LNCH TIME L_I TIME IN] LAT |NJ LONG

90.00 2 35 2 3357.45 -23._2

90.00 23 42 13 39|0.44 -9.17

100.00 4 27 52 2993.69 -26.65

100.00 0 36 0 3749.43 -6.30

I]0.00 6 28 fll 26J5.]4 -32,94

I]O.00 0 51 30 3700.75 -.84

OIFFERENTIAL CORRECTIONS

TOE 2.6J22 TRA 2.9197 T(3-3.140| BAU J.2501

ROE .399| RRA -.0498 RC3 .0473 FAU .0J486

FOE ,8575 FRA ].0494 FC3 -.432J BSP 18095

802 2.6423 ORA 2.9201BC3 3.1405 FSP -434

ARRIVAL DATE JUN 29 1966

01STANCE 562.400

86.88 VL 26.199 GAL 6.44 AZL 86.82 HCA 284.68 SNA 118.82 ECC ,26241 INC 3.1753 V] 30.769

]1.59 VP 36.44] GAP ]4.40 *Tp 89.19 TAL 161.15 TAP 85,83 RCA 87.64 APO 150.00 V2 34.906

-2,43 7AL 55,77 ZAP 176,59 ETS 316,20 7AE 131,05 ETE 182,46 7AC 108,57 ETC 167,38 CLP-I77.60

26.68 RAL 24,54 RAO 6568.Z VEL ]2.294 PTH 2,2J VHP 9.288 OPA .53 RAP 13.04 ECC 1.4900

INJ RT A$C INJATMTH ZNJ TIME PO C$T TIN INJ 2 LAT INJ Z LONG

121.55 26|,83 73,76 3 30 59 2757.4 -25._ ]J3,46

159.69 2_.94 63.09 24 47 24 3310.4 -12.71 148.79

95.72 262,77 75,94 5 |7 45 t_:93,7 -28.32 87,32

142.32 254,40 60.72 1 38 _9 3149.4 -10,16 13_.65

68.50 264.29 B0.29 7 12 26 2015.1 -33.93 _#.40

135.25 251,02 55,83 I 53 1! 3100.8 -3.3_ 129.03

M_O-COUR5[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 5571,2 SGR 426.3 5G3 128.7 ST 2931.4 $R 419.5 SS 678.7

RRT ,3250 RRF ._6 RTF .9326 CRT .9200 CRS -,8607 CST -.9910

$G8 5587.5 R23 -.O0]J R]3 .9_28 LSA 3021.7 NSA 183.8 SSA 15.7

SGJ 5572.9 5G2 403,0 7HA ".J 43 ELI 2956.8 EL2 163.O ALF 7.52

LAUNCN 0ATE 0EC 19 1963

HELIOCENTRIC CONIC

RL 147.19 L4L -,00

RP 108.53 LAP -2,99

RC 195.918 GL 14.36

PL4NETOCENTR]C CONIC

C3 32,811 VHL 5.728

LNCH ATMTH LNCN T|NE

90.00 2 46 38

90.00 23 54 9

100.00 4 39 29

100.00 0 47 52

I10,00 6 40 31

110.00 1 3 20

FLIGHT TIME 194.00 4RRIVAL 04TE JUL 1 1966

01STANCE 567.544

LOL 86.88 VL 26,156 G4L 7.25 A?L 86.86 MCA 287.87 SMA 118-58 [CO .270_3

LOP 14,77 VP 36.422 GAP 14.94 ATF 89.04 T4L 159.45 TAP 87.32 RC4 86.50

GP -2,38 ZAL 53.i8 7AP 177,13 ETS 305,89 ?AE 131,i0 ETE ]82,45 ZAC 110,88

INC 3,1379 Vl 30.269

4PO 150.66 V7 34.918

ETC 167,38 CLP-178.39

DLA 26,69 RAL 27,48 RA0 6568.3 VEL 12.417 PTH 2.24 VHP 9.616 0PA 1.56 RAP 17.21 ECC I,_400

L-I TIME IN] LAT IN] LONG IN]" RT A$C IN] A?NTH IN] T|ME PO C$T TIM IN] 2 LAT |NJ 2 LONG

3382.45 -23.03 123.23 266.51 73.06 3 42 58 2782,5 -25,14 I|5.19

3934.25 -8.43 157.05 260.39 62,87 24 59 43 3334.E -]2.01 150,]9

3018.52 -26,23 97,45 267.51 75,13 5 29 48 2418,5 -28.02 89.10

3773.41 -5.50 143.65 258.80 60.57 I 50 46 3]73.4 -9.38 137.01

2639.81 -32,64 70.36 269.18 79.23 7 24 31 2039,B -33.78 61.31

3724.89 .08 136.51 255.34 55.82 2 5 25 3124.9 -4.41 130.30

ORBIT DETERM]N4TION ACCURACY

ST 2879.2 SR 421,1 55 617.6

CRT .9115 CRS -.8528 CST -,9928

LSA 7968.6 NSA 189.6 SS4 15.0

EL] 2904.8 EL2 171.7 ALF 7.62

0IFFERENTIAL C_RECTION$ MID-COURSE EXECUTION ACCURACY

T0E 2.6581 TRA 3.2772 TC3-2.8349 BAU 1.2436 SGT 5574,7 SGR 425.0 $G3 125.1

R0E .4208 RRA -,0373 RC3 .O360 FAU .01357 RRT .3509 RRF .3301 RTF .9365

F0E .64_I FRA 1.0984 FC3 -.3581 BSP 18191 5G8 5590.B R23 -,0003 R13 .9365

BOE 2.6912 BRA 3.2774 BC3 2.8351 FSP -424 SG| 5576.7 SGZ 397.9 TMA 1,54

FLIGHT TIME 196,00

HELIOCENTRIC CONIC 01STANCE 572.590

RL 147.19 LAL -,OO LOL 86.88 VL 26.114 GAL 8,|] ATL 86.90 HCA _9],05 SNA |18.35 ECC ,2794_

RP 108.49 LAP -2.89 LOP 17.96 VP 36.403 GAP 15.53 ATP 88.89 TAL 157.79 TAP 88.84 RCA 85.27

RC 197,761 GL 13,40 GP -2,33 7AL 50.72 TAP 177,53 ETfi 291.25 7AE 131,13 ETE 182,44 ?AC 113,19

PLANETOCENTRIC CONIC

C3 36.362 VHL 6.030 OLA 26.63 RAL 30.30 RAO 6568.4 VEL 12.559 PTH 2,28 VMP 9,973 DPA 2.58

LNCH AZMTH LNCH TIME L-| TIME IN] LA7 IN] LONG IN] RT ASC IN] A?MTH IN] TIME PO CST TIN

90.00 2 39 15 3403.60 -22.61 124.63 271.17 77.48 3 55 58 2803,6

90.00 O 7 51 3964.98 -7.48 158.80 264.72 62,61 1 13 56 3365.0

100.00 4 51 42 3041.06 -25,83 99,00 E72.22 74,41 5 42 23 2441.1

100.00 0 58 5 3802.75 -4.52 145.27 263,11 60.42 2 1 28 3202,8

I]0100 6 52 El 2663.57 -32,32 72.14 274.03 78.22 7 36 44 E063,6

110.00 1 13 36 3753.01 l.J6 137.98 2fi9,58 55.83 2 16 29 3]53.0

OrFFERENTIAL CORRECTIONS MI0-COt,IR$E EXECUTION ACCURACY

TOE 2.7022 TRA 3.8578 TC3-2,5366 BAU ].2332 SGT 5573,7 SGR 422.9 $G3 121.6

ROE .4430 RRA -.023] RC3 .0263 FAU .01230 RRT .3769 RRF .3567 RTF .9405

FOE ,6338 FRA ],]499 FC3 -.2929 BSP I8258 SGB 5589.7 R23 .0005 R]3 .9405

BOE 2.7383 BRA 3.6579 8C3 2.5367 FSP -413 SGI 5_76,0 SG2 39].5 THA ].65

cAUNCH OATE 0EC 19 1963
ARRIVAL DATE JUL 3 1966

INC 3.0992 vl 30.269

APO ]31,43 v2 34.930

ETC 167.34 CLP-J79,18

RAP 19,37 ECC 1,5984

IN] 2 LAT IN] 2 LONG

-24.79 J16.64

-11.09 J51.9B

-27,72 90.71

-8.43 138.66

-33,61 63.J5

-3.34 131.77

ORBIT DETERMINATION ACCURACY

$T 2821,5 SR 421,O $S 607.6

CRT ,9025 CR$ -,8448 CST ",9926

L$A 2910,2 NSA 195.0 554 14.3

EL] 2847.1 EL2 179.7 ALF 7,70
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JPL TM 33.99 EARTH--VENUS TRAJECTORIES _VOL 2 1965-66,

LAUNCH 0ATE DEC 19 ]965 Fb]GNT T|N[ 194.00 ARRIVAL CAT( JUL 5 1966

HELIOCENTRIC CONIC

RL J47.J9 LAL -.DO

RP J08,45 LAP "Z.79

RC 199.580 GL 12.47

PLANETOCENTRIC CONIC

C3 40.520 VHL 6.366

LNCH AZNTH LNCN TIME

90.00 3 12 44
90.00 0 15 A|

lO0.O0 5 4 22

JO0.O0 I 6 45

JlO.O0 7 4 16

llO.O0 I 83 21

0ZSTANC[ 577.519

LOL BE.B8 VL 26.07) GAL 9.04 ATL 86.9A HCA 294.24 SNA 118.12 [CC .26955 IN( 3.0566 vl 30,269

LOP 21.15 VP 36.}65 GAP 16.17 A?P 86.74 TAL l$6,16 TAP 90.40 RCA 85.95 APO 152.30 V2 34.942

GP -2.29 ?AL 48.37 ZAP J77.71 ETa 272,27 ZAE J31.14 [T[ 182,43 ZAC 115.48 [TC J67,26 CLP-179.99

DLA 26.32 RAL 32.97 RAD 6568.6 VEL 12.723 PTH 2.31 VHP 10.363 CPA 3.58 RAP 21.53 [CC 1.6669

L-| TIME JNJ LAT [NJ LONG INJ RT ASC INJ AZNTH ZNJ TiN[ PO CST TIN INJ 2 L4T ;NJ 2 LONG

3421.46 -22.24 125.81 275.81 72.00 4 9 46 2821.5 -24.49 J17.86

40OI.82 -6.32 160.B8 268.92 62.34 I 22 23 3A01.8 -9.97 154,1!

3061.61 -25.45 100.41 276.89 ?$,76 5 $5 24 2461.6 -27.43 92.17

3836.92 -3.37 147.16 267.30 60.28 2 10 41 3236.9 -?,30 140.57
2686,52 -31.99 73,85 278.82 ?7.26 7 49 I 2086.5 -33.41 64.91

3784.76 2.37 139.64 263.73 $$.89 2 26 26 3184.B -2.12 J33.43

MID-COURaE EXECUTION ACCURACY ORBIT 0[TERNINATION ACCURACY

$GT $57J.4 aGR 419.9 aG3 1|8.3 ST 2767.1 SR 419.2 SS 599.0
RRT .4040 RRF .3834 RTF .9446 CRT .8938 CRS -._36B CaT -.9932

SGB 5587.2 R23 -.0001R13 .9446 LSA 2855.0 NSA 199.7 SSA 13.6

SGI 5574.0 SGZ 384,0 THA 1.75 ELl 2792,4 EL2 186.3 ALr ?.75

OlrrERENTIAL CORRECTIONS

TOE 2.7545 rRA _.0620 TC3-Z.2498 BAU 1.2185

ROE ,4658 RRA -,006£ RC_ ,O184 FAU ,01106

roe .6Z39 FR4 1.2045 FC3 -.2363 BSP _8323

BOE 2.7936 8RA 4.0620 Be3 2,2493 rSP -403

LAUNCH DATE DEC 19 1965 FbIGHT TIME 200.00 ARRIVAL OAT[ JUL 7 J966

HELZOCENTRI( CONIC

RL 14 ?.19 LAb -.00 LOL

NP 108.4! LAP -2.68 LOP

RC 201.378 GL II,55 GP

PLANETOCENTRIC CONIC

(_ 45.399 VHL 6,738 DLA

CIaTANC[ 382.309

86.88 Vb 26,033 GAL 10.03 ATL 86.98 HCA 297.43 5NA

24.35 VP 36.369 GAP 16.87 ATP 88.61 TAL I$A.57 TAP

-2.25 7AL 48.16 TAP 177.8I ETa 252.15 7A[ J_J.I4 ETE

117.90 £(( .30026 IN( 3.0162 VJ 30.269

92.01 RCA 82.50 APO 153.31 v2 34.955

182.42 74( 117.75 _T( 167,|3 (LP 179.19

MI0-COURSE EXECUTION ACCURACY

TC3-1,9717 BAU 1.1967 SGT $$62.$ aGE 415.9 SG3 116.J
RC3 .0122 FAU .00978 RRT .4294 RRF .4108 RTF .9489

FC3 -.18_$ _$P 18256 $GB $_78,0 R_ .0016 RJ3 .9489

BC3 1,9717 FaP -390 SGI $565.3 SG2 375.4 THA 1.85

LNCH ATNTH LNCH TIME L-J TIME

90.00 3 26 47 3436.8J

90.00 0 21 48 4043.77
IO0.O0 5 17 I8 3080.52

I00.00 I 13 58 3875,30

I_0.00 7 16 6 2708.81

liD.D0 I 31 39 3819.77

DIFFERENTIAL CORRECTION5

TOE 2,7949 TRA 4.4997
ROE .488_ RRA ,0123

FOE .6]6T FRA 1,Z637

BO[ 2.8373 BRA 4,4998

26.35 RAL 35.$0 RAD 8588.7 VEb 12.91A PTH 2,35 VHP JO.79J CPA 4.56 RAP 23.69 ECC 1.7*72
INJ LAT INJ LONG INJ RT A$C INJ A?MTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

-21.9I J26.8J 280,40 ?J,SO 4 24 4 2836.B -24.22 IJ8.9J

"4,98 163.25 272.99 6_.09 l 29 12 3443.8 "8.68 156.52

-25.08 10J.69 28J.$0 ?3,JB 6 8 39 2480.5 -27,14 93.50

-2.07 149.27 271.39 60.17 2 18 33 3275.3 -6.03 142.71

-31.64 76.$0 _83.$3 76.$4 8 l 15 2108.8 -33.20 66.6!

3,70 141.47 267.79 $5.99 2 35 19 3219.8 -.79 135.26

OR81T OETERNINATION ACCURACY

ST 2701.1 SR 415.4 $S 595.0

CRT .883B CRS -.8293 CST -.994l

LSA 2188.9 NSA 203.g SSA 13.0

ELI 2726.0 [L_ 192.6 ALF 7.78

LAUNCH OAT[ DEC 19 1965 FLIGHT TIN£ 202.00 ARRIVAL DATE JUL 9 1966

HELIOCENTRIC CONIC

RL [47.|9 LAL -.00 LOL

RP 108.37 LAP -2.56 LOP

RC 203.147 GL 10.65 GP

PLANETOCENTRIC CONIC

C3 51.141 VNL 7.151 OLA

LNCH AFNTH LNCH TI_£ L-I TIME INJ LAT
90.00 3 4! 8 5450.26 -21.62

9D.DO O 26 26 4D89,89 -3.5J

lOO,O0 5 30 22 3098,10 -24.73

JO0.OO J J9 53 39J7.27 -.6_

liD.DO 7 Z7 51 2730.50 -31.28

JIG.D0 J 38 53 3857,64 $.J4
DIFFERENTIAL CORRECTIONS

TOE 2.8396 TRA A.9621 TC3-1.7131 BAU 1.1713

ROE .5114 RRA .0332 RC3 .0073 FAU .00868
FOE .6095 FRA 1.3255 FC3 -,I452 BSP J8301

BOE Z.88§3 8RA 4.9622 BE3 1.7132 FSP -380

DISTANCE 586.930

66,88 VL 2§.994 GAL 11.10 AZL 87.05 HCA 300.62 6NA IJ7.69 ECC ._1236 INC 2,9711 Vl 30.Z69

27.54 VP 36.353 GAP 17.64 ATP 88.49 TAL 153.05 TAP 93.67 RCA 80.93 APO 154.45 V2 34,968

-2,21 7AL 44.07 ZAP 177,23 ETa 255.17 7A[ 131,10 [TE 162.41 7AC 120.00 [TC 166.99 CLP 176.34

26.14 RAb 37.87 RA0 6568,9 VEL 13.134 PTH 2.40 VHP 11.263 OPA 5.53 RAP 25.83 ECC 1.84J7
INJ LONG INJ R7 A$C INJ ATMTH INJ TIM_ PO CST TIN |NJ 2 LAT |_J 2 LONG

i27.69 284.93 71.25 4 38 38 2850.3 -23,9_ 119.62

165,83 2?8.93 6J.86 J 34 36 3489.9 -7,24 J59.J4

102.88 286,03 7_.65 6 22 0 2498.1 -26,87 94,74

153,57 275,35 60,JJ 2 25 JO 33J7,3 -4.62 J45,03

77.09 288.15 75,46 B 13 21 2J30,5 -32.96 68.26

143.46 271.76 56,16 2 43 Jl 3257.6 .66 137.23

NID-COURaE EXECUTIOI_I ACCURACY C_'BIT 0ETERNINATION ACCURACv

SGT 5S48.9 SGR 411.0 SG3 112.0 ST 263$.6 SR 409.9 SS 587.5
RRT .4552 RRF .4373 RTF .9533 CRT .8739 CRS -.8214 CST -,9949

SG8 5564.1 R23 .0017 R13 .95_3 LSA 2723.3 MSA 207.1 SSA 12.4

SG1 5552,1 SG2 365.7 THA !.94 _Li 2660.0 _L2 197.4 ALF 7.78

LAUNCH DATE DEC |9 1989 FLIGHT TIME 204.00 ARRIVAL DATE JUL 11 1966

HELIOCENTRIC CONIC DISTANCE 391.348

RL 147.19 LAL -.00 bOL 88.88 VL 25.933 GAL 12,26 AZL 87.08 HCA 303.82 SNA 117.48 ECC ,32682 INC 2.9228 Vl 30.269

RP lO8.33 LAP -2.43 bOP 30.74 VP 36.338 GAP 18.$0 ATP 68.37 TAL 151.58 TAP 95.40 RCA 79.20 APO 155.76 v2 34.981

RC 204.893 GL 9.78 GP -2.18 ZAL 42.12 TAP J76.65 ETa 222.78 7AE 131.04 [TE 182.40 7AC 122,23 ETC 166.80 CLP 177.45
PLANE TOCENTRXC CONIC

C3 57,925 VHL 7.6110bA 25.88 RAL 40.IO RAO 6569.1 V_L 13.390 PTH 2.45 VHP 11,785 DPA 6.46 RAP 27.96 ECC 1.9533

LNCH A_HTH LNCH T_M[ L-J T_N_ INJ bAT [NJ LONG [NJ RT ASC INJ ATMTH INJ T_M_ PO CaT T|M INJ 2 LA T |NJ 2 LONG

90.00 3 53 31 3462.38 -21.35 128.48 289.37 70.95 4 $3 13 2862.4 -23.76 120.63
90.00 0 _9 47 4139._6 -J,92 |68.39 280,74 6|.74 I 38 46 3539.3 -5.68 161.93

IO0.O0 fl 43 23 3114.63 -24.39 103.99 290.47 72.J6 6 35 17 2514.6 -26.60 95.89

]00.00 I 24 38 3962.24 .88 134.04 279.I9 60.I_ _ 30 39 336_.2 -3.11 J47.5J
110.OO 7 39 23 2731.86 -_0.91 78,6_ E92,67 74.6_ 8 25 15 2151.7 -32.7| 69.86

JJD.O0 I 43 3 3897.98 6.67 J4_.38 273,60 _6,40 2 30 3 3298.0 2.20 239.34

O|_FER_NTIAL C_R[CT|ON$ NI0-COURaE _X_CUTION ACCURACY ORBIT O[T_RNINATION ACCURACY
TDE 2.8877 TRA 3.4583 TC3-Jo4?DA 8AU |.1387 $_T 3_3J,4 a_R A03.J $G3 JD9,0 ST 2_70.8 SR 402.6 SS 584.2

ROE .3344 RRA .0563 RC3 ,0038 rAU .00736 RRT .4909 RRF .4639 RTF .9578 CRT .8639 CRS -.8J39 CST -.9956

FDE ,6043 FRA 1.39_4 FC3 -.JJDJ BSP J8336 5_B 3546,2 R23 ,DDJ6 RJ3 ,957_ LaA _658.4 NSA 209.2 SSA JJ,B

BOE 2.9367 BRA 5.4588 Be3 _.4704 FSP -371 5GI 5_34.8 SG2 355.0 THA 2.03 EL! 2594.J EL2 200.9 ALF 7.75
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES q VOL 2, 1965-66)

LAUNCH DATE DEC 19 1965 FL|GHT _IN[ Z06.00 ARRIVAL DATE JUL 13 1966

HELIOCENTRIC CONIC

RL |47.I9 LAL -.00 LOL 66.68 VL

RP 106.29 LAP -Z.Z9 LOP 33.93 VP

RC 206.614 GL 8.94 GP -2.J5 ?AL

PLANETOCENTRIC CONIC

C3 65,976 VHL 9.123 DLA 25.59 RAL

LNCH ATMTH LNCH TIME L-[ TIME

90.00 4 9 45 3473.56

90.00 0 32 2 4191.Jl

100.00 5 36 14 3130,29

100.00 I 28 15 A009.63

IJ0.00 7 50 39 2772.29

110.OO I 50 |9 3940.39

DIFFERENTIAL CORRECTIONS

TOE Z.9407 TRA 5.9936 TC3-].2439 BAU ].097J

ROE .Hlfl RRA .O_J_C3 .0015 FAU .00612

FOE .6013 FRA 1.4652 FC3 -.0804 BSP I6343

B0E 2.9931 BRA 5.9942 963 1.1439 FfiP -36I

0ISTANCE 595.5]6

25.919 _1. 13.52 AZL 97.13 HCA 30?.02 SMA

36.324 GAP 19.46 AZP 99.27 TAL |50.20 TAP

40.3| TAP 175.93 ETS 214.]2 ZAE ]30.94 ETE

117.28 ECC .34083 ]NC 2,6708 Vl 30.269

97.22 RCA 77.31 kPO 157.25 V2 34,994

|62,39 ?AC 124.41ETC 166.56 CLP 176,54

42.I6 RA0 6569.3 VEL ]3.687 PTH Z.50 VHP 12.366 0PA 7.37 RAP 30.06 ECC 2.0856

|NJ LAT |NJ LONG IN] RT A$C |NJ A?NTH iN] TIME PO C$T TIM |NJ 2 LAT IN] 2 LONG

-21.10 J29.2! 293.7J 70.67 5 ? 36 2873.6 -23.55 121.39

-.25 I7|.49 284.4] 61.68 ] 41 53 3591.1 -A.03 164.85

°24.06 ]05.04 294.80 71.70 6 48 24 2530.3 -26.33 96.96

2.48 ]56.64 282.90 60.20 2 35 4 3409.6 -J.50 ]50.12

-30.53 80.1J 297.06 73.82 B 36 51 2172.3 -32.44 71.41

8.26 147.83 279.34 56.71 Z 55 59 3340.4 3.82 141.56

MIO-COURSE EXECUTXON ACCURACY ORBIT DE TERMINATION ACCURACY

SGT 5510.0 SGR 398.5 S_3 J06.2 ST 2506,8 SR 393,7 S5 593.3

RRT .5066 RRF .4905 RTF .9622 CRT .8540 CRS -.9068 CST -.9962

SGB 5524.3 R23 .00|3 R|3 .9622 LSA 2595.2 MSA 210.1 SSA 11.2

SGI 5513.7 $G2 343.3 THA 2.11 ELl 2529.4 ELZ 203.0 ALF 7.69

LAUNCH DATE DEC 19 1965 FLIGHT TIME 208.00 ARRIVAL DATE JUL 15 1966

NELIOCENTRIC CONIC

RL 147.19 LAL -.O0 LOL

RP 108.25 LAP -2.|5 LOP

RC 209.309 GL 8.12 GP

PLANETOCENTRIC CONIC

C3 75.594 VHL 9,994 0LA

LNCH ATMTH LNCH TIME L-I TIME INJ LAT

90.00 4 23 41 3494.02 -20.86

90.00 O 33,|8 4244.8J 1.49

100.00 6 9 48 3145.12 °2_.74

1OO.OO ! 30 52 40flB.94 4.J5

110.OO 8 I 33 2792.33 -30.14

II0.00 I 54 36 3984.49 9.90

DIFFERENTIAL CC_RECTION$

TOE 3.0004 TRA 9.5729 TC3-I.034J BAU 1.0450

ROE .5904 RRA .J|O4 RC3 .0003 FAU .00483

FOE .6009 FRA J.545I FC3 -.0553 BSP 18334

BOE 3.O561 BRA 6.5738 BE3 1.034J FSP -352

OISTANCE 599.578

86.88 VL 25.88Z GAL ]4.91AZL 87.19 HCA 310.2_ SMk ]J7.09 ECC .35763 INC 2.9|41

37.13 VP 36.31J GAP 20.52 A?P 88.18 TAL |48.9! TAP 99.]3 RCA 75.21 APO 158.96

-Z.|2 ZAL 38.64 ?AP 175.J0 ETS 207.98 7AE 130.79 ETE I92.38 ?AC 126.56 ETC I66.28

25.26 RAL 44.07 RAO 6569.5 VEL 14.033 PTH 2.56 VHP |3.0|4 OPA B.Z5 RAP 32.14 ECC 2.2A39

IN] LONG IN] RT ASC IN] AZMTH _NJ T|ME PO CST TIM IN] 2 LAT IN] 2 LONG

129.88 297.92 70.4J 5 2J 45 2884.0 -23.35 122.09

174.48 287.95 6J.72 I 44 3 3644.8 -7.31 167.8fi

J06.02 299.00 7|.28 7 J J3 25A5.1 -Z6.07 98.00

159.35 286.48 60.37 2 38 31 5459.9 .J7 152.62

81.54 301.31 73.05 9 48 6 2|92.5 -32.16 72.91

]50.20 28Z.96 57.]1 3 I 0 3594.5 5.50 143.87

_OlT 0ETERNINATION ACCURACY

ST 2444.9 SR 383.3 SS 595._

CRT .8442 CRS -.6001 CST -,9968

LSA 2554.4 MSA 209.8 55A 10.6

ELl 2466.4 EL2 203.7 ALF 7,59

MID-COURSE EXECUTION ACCURACY

SG7 5484.9 SGR 390.9 SG3 J03.5

RRT .5321RRF .517| RTF .9667

SGB 5498.8 R23 .0009 RI3 .9667

SG] 5488.9 SGZ 330.7 7HA 2.JB

Vl 30.269

v2 35.007

CLP 175.59

LAUNCH DATE DEC J9 1965 FL|GHT TIME 2|0.00 ARRIVAL DATE JUL 17 1966

HELIOCENTRIC CONIC DISTANCE 602.858

RL 147,19 LAL -.00 LOL 86,88 VL 25.847 GAL 16,43 AFL 87,25 HCA 313.42 $NA

RP 109.21 LAP -2.00 LOP 40.34 VP 36,299 GAP 2|.72 A?P 99.J! TAL 147,73 TAP

RC 209.975 GL 7.33 6P -2.09 7AL 37.12 TAP 174.|7 ETS 203.50 7AE 130.59 ETE

PLANETOCENTRIC CONIC

C5 97.126 VML 9.334 0LA 24.90 RAL 45.90 RAO 6569.7 VEL 14.439 PTH 2.62 VHP

LNCH A?HTH LNCM TIME L-| TIME /NJ LAT IN] LONG IN] RT ASC IN] AZMTH IN] TIME

90.00 4 37 11 3493.82 -20.64 )30.5J 301.98 70.|7 5 35 25

90:00 0 3_ 38 4299.80 3.26 J77.55 29).34 6i.86 I 45 |B

100.00 6 20 59 3159.16 -23.43 106.95 303.05 70.86 7 13 39

100.00 1 32 32 4109.69 5.95 ]62.|6 Z89.9] 60.63 2 4f 1

110,00 9 12 3 2911.69 -29.75 82.91 305.40 72.33 9 58 55

JJO.O0 1 fit 57 4029.93 ]|.57 152.66 286,45 57.6! 3 5 7

OIFFERENTIAL CORRECTIONS

TOE 3.0723 7RA 7.2051 TO3 '.639T BAU .9?Of

ROE ._035 RRA .|413 RC3 -.0000 FAU .0034|

FOE .6039 FRA 1.6340 FC3 -.0339 6SP 16230

BOE 3.1310 BRA 7.2065 Be3 .9397 FSP -342

116.90 ECC .37650 INC Z.751$ vJ 30.26g

101.15 RCA 72.89 APO 160.91 V2 35,OE0

192.36 ZAC 12_.64 ETC 165.95 CLP 174.56

HID-COURSE EXECUTION ACCURACY

9GT 5457.9 SGR 382.6 SG3 ]00.9

RRT .5579 RRF .5A39 RTF .9710

5G0 547|.2 R23 .0OOA RI3 .9710

SGI 5462.0 SG2 3|7.3 THA 2.25

|3.743 0PA 9.J0 RAP 54.18 ECC 2,4339

PO CST TIN IN] 2 LAT IN] 2 LONG

2893.9 -23.16 122.74

3699.8 -.53 170,92

2559.2 -Z5.92 99,9T

5509.7 1.89 155,60

2211,7 -31.67 74.35

3429.9 7.21 J46.Z7

ORBIT OETERN|NATION ACCURACY

5T 2597,1 SR 371.5 S$ 590.7

CRT .9550 CRS -.7944 CST -.9974

LSA 2478.3 MSA 208.0 $5A JO,D

ELl 2407.3 EL2 202.7 ALF 7.46

LAUNCH DATE DEC 19 1965 FLIGHT TIME 2]2.00 ARRIVAL DATE JUL 19 1966

HELIOCENTRIC CONIC

RL 147.19 LAL -.00

RP 105.17 LAP -1.84

RC 2|1.617 GL 6.56

PLANETOCENTRIC CONIC

C3 101.091 VHL 10,054

LNCH AZNTH LNCH TIM_

90.00 4 50 12

90.00 0 33 5

100.00 6 32 44

100.00 1 33 14

110.00 6 22 5

110.00 2 0 22

0[STANCE 605.859

LOL 86.88 VL 25.913 GAL 18.12 AZL 67.32 HCA

LOP 43.54 VP 36.286 GAP 23.08 AZP 88.05 TAL

GP -2.06 ?AL 35.75 ZAP 173.J6 ETS 200.I2 ZA£

3|6.62 SMA 1|6.7E ECC .39777 JNC 2.6825 VJ 30.269

146.70 TAP 103.32 RCA 70,29 APO 163,15 V2 35,034

J30.32 (TE I92.35 ZAC ]30.67 ETC 165,58 CLP 173.48

0LA 24.50 RAL 47.36 RAO 6570.0 VEL J4.914 PTH 2.69 VHP J4.567 0PA 9.90 RAP 36.17 ECC 2.6637

L-J T/H( INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LATINJ 2 LONG

3502.87 -20.43 131.09 305.86 69.95 5 48 34 2902.9 -22,98 123.35

4355.65 5.04 ]60.66 294.56 62.10 I 45 4J 3755.6 1.27 174.O3

3172,28 -23.I3 ]07.81 306.91 70.52 7 25 36 2572.3 -25.fi8 99.B7

4161.47 7.57 ]65.0A 293.19 61.00 Z 42 36 3561.5 3.64 139.45

2830.16 -29.36 64.2J 309.29 71.65 9 9 ]5 2230.2 -31.56 75.71

4076.36 13.25 155.2J 289.80 58.20 3 B 19 3476.4 8.95 149.75

OR61T DETERMINATION ACCURACY

ST 2326.9 SR 358.4 S$ 598.7

CRT .926] CR$ -.789J CST -.9979

LSA 2422.6 MSA 2OA.e ssA 9.5

EL| 2347.9 EL2 200.3 ALF 7.30

DIFFERENTIAL CORR£CTION9

TOE 3,1514 TRA ?,$895 TO3 -.6£A0 BAU .8974

ROE .6263 RRA .1745 RE3 .0003 FAU .00191

FOE ,609| FRA 1,7319 FC3 -.0J6A 09P ]8219

BOE 3,2130 6RA 7.8917 BC3 .6640 FSP -334

M|0-COURSE EXECUTION ACCURACY

SGT 5424.2 SGR 373._ 563 96.4

RR7 ,5829 RRF .570J RTF .9752

SGB 5437.0 R23 -.0002 RJ3 .9752

SG] 5A26.6 562 303.0 THA 2,30
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL. 2, 1965-66)

LAUNCH 04TE eEC 19 1965 YLJGHT TIME 214.00 4RRIYAL DATE JUL 21 J966

HELXOCENrRIC CONIC

RL |47.19 L4L -.00 LOL

RP 108.13 LAP °1.68 LOP

RC 113.230 GL S.BI GP

PLANETOCENTRIC CONIC

C3 JJB,J?9 VML ID.B69 DLA

0IST4NCE 606.25J

86,8B VL 25.762 GAL 20.00 ATL 87.40 HCA 319.63 SMK 1i6.56 ECC .42166

46.74 VP 36,278 GAP 24,63 A?P 8B.0I TAL |45.83 TAP |05.66 RCA 67.39

-2.04 7AL 54.56 TAP 172,05 ETS I97.48 ZA[ 129.96 ETE 162.35 ?AC 132.61

46.24 RAD 6570.2 VEL |5°475 PTH 2.76 VHP J5o503 DPA 10.66

|NJ LAT INJ LONG INJ RT ASC INJ A?NTH ]NJ TIME PO C$T TIN

"20.24 J3J.6J 309.33 69.76 6 J 7 291J,O

6.63 163.66 292.61 62.45 ! 45 10 3812.0

-22,86 108,60 310,5fl ?o. Jg 7 37 I 2584.3

9.29 I67.98 296.29 61.46 Z 43 13 3613.9

-28.98 85.42 3J2.95 71.03 9 19 Z 2247.5

14.92 |§7.83 292.99 58.88 3 10 33 3523.5

24,06 RAL

LNCH 4ZMTH LNCH TIME L-! TIME

90.00 5 E 36 3511.00

90.00 0 31 38 4411,97

100.00 6 4_ 56 3184.Z8

100.00 1 32 59 4213,92

110,O0 8 31 35 2847.52

110.00 2 I 50 4123.45

0IFFERENTI4L CC_RECTION$

TOE 3,E459 TRA 8,6402

ROE ,6491 RRA .2104

FDE .6J83 FRA 3,B412

BOE 3.3102 BRA 8.6427

N|0-COUR$E EXECUTION ACCURACY

TC3 -.504J BAU .7960 SGT 5386.B SGR 363.1 SG3 96.1

RC3 .0012 FAU .00021 RRT .6077 RRF .5960 RTF ,9792

FC3 -.00J3 BSP I8178 S_B 3399.0 R23 -.0009 RJ3 .9792

BC3 .504| FSP -326 SGI 3391.3 SG2 288.I THA 2.35

1NC 2.6043 Vl 30.269

4PO 165.73 v2 35.04/

ETC 165.17 CLP 172.31

RAP 3P.09 ECC 2.9441

TNJ 2 LAT INJ 2 LONG

-22.B1 123.P9

3.08 177,18

-25.35 100.69

5.40 |61.35

-31.29 76.98

10.69 151.28

ORBIT 8ETERNIN4TION 4CCURACY

ST :2273.6 SR 344.1 SS 610.8

CRT .8181CRS -.7848 CST -.9963

L$4 2370,7 H$4 200,2 5SA 8,9

ELI 2291.1 EL2 196,4 ACt 7.11

L4UNCH 04TE DEC 19 1965 FLIGHT TIME 216.00 ARRIVAL OATE JUL 23 1966

HELZC_ENTRIC CONIC

RL 147.19 LAL -.00

RP 108.09 LAP -1.51

RC 214.8|6 GL 5.09

PL4N[TOCENTRXC CONIC

C3 139,110 VHL 11,794

LNCH AZMTH LNCH T/ME INJ LAT

90,00 5 14 22 °20.08

90,00 0 29 13 8,59

100.00 6 54 33 -22,61

J00.00 l 31 43 10.99

110.00 $ 40 29 -28.62

110.O0 2 2 16 16.57

01FFERENT|AL C(_R£CT|ON$

TOE 3.3599 TRA 9.4655 TC3 °.3596 BAU .6688

ROE .6720 RRA .2487 RC3 .0026 FAU-,D0J78

FOE .6320 FRA 1,9648 FC3 ,011! 8SP 18115

BDE 3,4264 BRJ 9.4689 BC3 .3396 FSP -318

0|STANCE 609.663

LEA. 86.88 VL 25.752 GAL 22.J2 A?L 87.49 HCA 323.04 6HA 116.40 ECC .44923 INC 2.5149 Vl 30.269

LOP 49.95 VP 36.270 GAP 26.40 A?P 87.99 TAL 145.17 TAP 108.21 RCA 64.11 APO 168.69 v2 35.060

GP -2.02 ?AL 33,55 ZAP |70.83 [T$ |95,37 7kE 129.51ETE 182.30 7AC 134.45 ETC 164.?2 CLP 171.05

DLA E_.62 RAL 49.91RAO 6570.5 VEL 1_,|38 PTH 2.84 VHP |6,574 DPA 11.38 RAP 39.94 ECC 3.2894

L-i T/HE INJ LONG JNJ RT A$C INJ ATHTH INJ TJHE PO C$T TIN _NJ 2 LA7 ]NJ _ LONG

3517,89 132.05 312.94 69.60 6 13 0 2917.9 -22.67 124.34

4468.47 187.07 300.4_ 62.91 I 43 41 3868.5 4.89 I80.35

3194.87 109,29 313.95 69.9! 7 47 48 6594.9 -25.14 101.41

4266.73 170.98 299.19 62.03 _ 42 49 3666,7 7.16 J64.28

2863.45 86.52 316.35 70.46 9 28 13 2263.4 -31.01 78.14

4170.91 160.52 295.98 59.67 3 IJ 47 3570.9 12.42 |53.87

NI0-COURSE EXECUTION ACCURACY ORBIT OETERNINATZON ACCURACY

SGT 5345.3 SGR 352.I SG3 93,9 5T 2220.7 SR 328.8 SS 627.4

RRT .6320 RRF .62J5 RTF .�B_B CRT ,81J2 CR5 -.7815 CST -.9982

SGB 53_6.8 R23 o.0016 R13 .9828 LSA 2322.8 HS4 194.2 SSA 8.4

SG1 5349.9 $G2 _7_.7 THA 2.39 ELI 2236.8 EL_ 190,9 4LF 6.90

LAUNCH 0ATE 0EC 19 1965 fLIGHT TIME 218,00 4RRIV4L 04TE JUL 25 1966

HEL|OCENTRIC CONIC

RL 147.19 L4L -.00 LOL

RP 108.03 LAP -1.34 LOP

RC 216.373 GL 4.39 GP

PL4NETOC6NTR[C CONIC

c3 165.207 VHL 12.853

LNCH ATNTH LNCH TIME L-J TIME ZNJ LAT

90,OO 5 Z5 25 3323.15 -19.95

90.00 O 25 44 4524,90 IO.3E

100.00 7 4 30 3203.66 -22.40

100.00 J 29 20 4319,63 12.66

110.00 B 48 44 2877.57 -28.30

I10.00 2 J 36 4218.48 18.19

DIFrERENTIAL CORRECTIONS

TOE 3.5011 TRAIO.3792 TC3 -.2295 BAU .5070

ROE .6953 RRA ,2695 RC3 ,OO42 FAU-.004J9

FOE .6519 FRA 2.1037 FC3 ,0220 BSP 17959

BOE 3.3694 BR410,383_ BC3 .2295 FSP -.309

015T4NCE 610.467

86.88 VL 25.726 GAL 24,52 47L 87.39 HCA 326.25 SMA 116,26 ECC .48045

53.16 VP 36.264 GAP 28,45 AZP 87.99 T4L 144.72 TAP 111.02 RCA 60.40

-1.99 ZAL 32,75 ZAP 169.47 ET6 193,63 ZAE 128,93 ETE 182.22 24C 136.18

INC 2.4111 Vl 30,269

4PO 172.12 v2 35.073

ETC 164.24 CLP 169.66

OLA 23.13 RAL 50.86 RA0 6570.8 VEL 16.922 PTH 2.92 VHP 17.809 0PA 12,03 RAP 41.67 [CC 3.7169

INJ LONG ZNJ RT A$C INJ ATNTH INJ TIH[ PO C$T TIN _NJ 2 LAT |NJ 2 LONG

132.39 316.07 69.48 6 24 8 2923.2 -22.57 124.69

190.31 303.06 63.49 | 41 9 3924,9 6.68 183.33

109,86 317,05 69.6B 7 37 54 2603.7 -24,97 102.00

174.02 301.85 62.69 2 41 20 3719.6 8.90 167.Z5

87.49 3|9.44 69.97 9 36 41 2277.6 -30.76 79.16

163.26 298.75 60.54 3 11 54 3618.5 14.13 156.50

NI0-COURSE EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

SGT 5300.5 SGR 340,4 SG3 91.8 ST 2171.2 $R 312.8 $5 649.5

RRT .6556 RRF ,6466 RTF .9862 CRT ,8056 CR$ -.7797 CST -.9990

SGB 5311.4 R23 -.0023 R13 .9862 LSA 2280,1MSA 186.9 SSA 7.8

SGJ 5305.2 5G2 256.7 THA 2.42 ELI 2I_5.9 ELI 384.0 ALF 6.67

L4UNCH DATE OEC 19 196_ FL/GHT T_R£ _20.00 ARRIV4L OATE JUL 27 /966

HELIOCENTRIC CON|C

RL 147.19 LAL -.00 LOL

RP IO8.01 LAP o1,16 LOP

RC 217.908 GL 3,72 GP

PLANETOCENTRZC CONIC

C3 J98.O25 VHL |4.071

LNCH AZNTH LNCH T_H(

90.00 5 35 40

90.00 0 21 3

Z00.00 7 13 42

100.00 I 25 42

110.00 8 56 13

1|0.O0 i 39 40

DIFFERENTIAL CORRECTrONfl

TOE 3.668J TRAII.IB45 TC3 -.1151 BAU .3050

ROE .7J88 RRA .33|9 RC3 ,0059 FAU-.O0712

FOE .6776 FRA 2.2654 FC3 ,03JI BSP J?687

BOE 3.7379 BRA11.I$93 BC3 .1152 FSP -303

OISTANCE 609.753

86.86 VL 25.702 GAL 27.27 AZL 87.7| HCA 329.47 SMA 116.14 ECC .51615 INC 2,2862 Vl 30.269

56.37 vP 36.259 GAP 30.84 A?P 88.03 TAL 144.69 TAP 114,15 RCA 56.19 APo 176.O8 v2 35.086

-1,97 ZAL 32.19 ZAp 167.96 ETS 192.17 ZAE 128,20 ETE 182.23 ZAC |37.75 ETC 163.75 CLP 168.12

OLA 22.60 RAL 5J.56 RAD 657J.I V£L J7,B70 PTH 3,00 VHP J9.24J _PA I_.62 RAP 43.27 ECC 4,2590

L-| T_N[ ]NJ LAT INJ LONG INJ RT A$C INJ AZMTN |NJ T|N_ PO CST TIM INJ 2 LAT |NJ 2 LONG

3526.27 -19.88 132.59 3J_.85 69.4J 6 34 26 2926,3 -22.50 J24.90

4561.10 12.01 193.58 303.38 64.16 | 37 24 39B|.J B.44 186,72

3210.18 -_2._5 lIO,_e 319.e_ 6g.51 8 ? 12 _610.2 -_4,84 102.44

4372.42 14.29 177,09 304.23 63.46 2 38 34 3?72,4 10.61 170.23

2869,43 -26.02 86.30 3_E.J8 69.57 9 44 23 _89,4 -30.54 80.OJ

4265.93 J9.75 166.05 301.66 6J.52 3 lO 46 3665.9 15.79 J59.16

N_OoCOURSE EXECUTioN ACCURACY ORBIT 82 TERR_N4 T_ON 4CCURACY

SGT 5248,! SGR 3_7.6 SG3 69.9 57 2121.2 SR 295.9 SS 67?,2

RRT .6764 RRF .6703 RTF .989_ CRT .8017 ORS -.7769 C_T -.9992

SGB 5256,3 R23 -.0030 RJ3 .9892 LSA 2239.J _SA 178.3 SSA 7.2

SG| 5252,8 SG2 240.3 THA 2.43 EL1 2134.5 EL2 125,8 ALF 6.43

1919



JPL TM 33-99 EARTH--VENUS TRAJECTORIES tVOL 2, 1965-66J

LAUNCH 0ATE 0EC 20 ]965

HELIOCENTRIC CONIC

RL 147.18 LAL .00

Rp 107.72 LAP 3,31

RC 6D.]33 GL 14.56

PLANETOCENTRIC CONIC

C3 41.35B VHL 6,43!
LNCH AIMTH LNCM TIME

90.00 ! 43 37

90.00 I1 4B 22

IO0.O0 3 1 Z!

100.00 13 ]3 20

110.00 4 I 20

110.O0 14 29 50

FL|GHT TIN( 70.00

DISTANCE 199.275

LOL 87.90 VL Z8.§78 GAL -11.89 AZL 86.69 HCA 91.06

LOP 178.97 VP 38.437 GAP -6.23 AZP 90.06 TAL Z33.99

GP 4.88 ZAL 153.66 ZA# 35.16 [TS 351.76 7AE 156.51

DLA -7.53 RAL 289.61 RAO 6568.6 VEL |2.766 PTH 2.3Z

L-| TIME IN] LAT |NJ LONG IN] RT ASC ]NJ ATNTH

2159.24 -18.19 58.0| 161.38 112.08

5274.38 27.01 258.52 166.50 81.16

1908.50 -19.46 19.01 160.82 115.15
5000.36 28.37 218.11 166.25 80.16

1720.69 -22.84 3.10 |_9.16 116.15

4760.93 32.02 199.09 165.41 71.55

ARRIVAL OAT[ FEB Z8 1956

SNA ]34.50 [CC .22575 INC 3,3|33 Vl 30.tfi

TAP 323.05 RCA 104.14 4PO 154.B6 VZ 33.181

ETE 349.04 ZAC 3B.48 ETC 165.00 CLP -34.85

vMe 5.315 OeA -]1.83 RAP 325.88 EC¢ ].5806
|NJ TIME PO CST TIN |NJ 2 LATINJ 2 LONG

2 19 37 1559,Z -15.03 30.75

13 15 ]6 4674.4 29.31 230.17

3 33 9 1308.5 -15,]5 11.77

14 36 40 4400.4 Z6.72 ZO9.70

4 30 1 1120.7 -i9.]4 353.91

]5 49 ]J 4|60,9 29.84 190.49
OIFFERENT|AL CORRECT|ON$

TOE -.1443 TRA -.3639 TC5 .2528 BAU .|409
ROE -.4288 RRA .0869 RC3 -.032J FAU ,07650

F0[ .4859 FRA-|.|354 FC3-1,60|4 BSP 950

80[ .45Z5 8RA .3741BC3 .2548 FSP -554

LAUNCH 0ATE DEC 20 1965

HELIO'(ENTRIC CONIC

RL 147.18 LAL .00

RP J07.75 LAP 3.27

RC 62,133 GL |4.57
PLANETOCENTRIC CONIC

C3 40.538 VHL 6.367
LNCH A?NTH LNCH TIME

50.00 I 42 !

90,00 11 45 56

100.00 Z 59 43
]O0.O0 13 10 55

110.00 3 59 38

110,O0 IA Z? 29

DIFFERENTIAL COq_RECTION$

TOE -o1353 TRA -.3782 TC3 .2349 BAU .1279

ROE -.425_ RRA .0916 RC3 -.O_PJ_ FAU .08532
FOE .5440 FRA-|.2832 FC3-l.8222 BSP 849

BDE .4463 BRA .3891 BC3 .23fl FSP "648

OR817 0ETERM|NATZON ACCURACY

ST 162.0 9R 382.B SS 245.1
CRT .7548 CRS .844Z CST .3033

LSA 453.4 MSA 183.5 $5A 22.6
ELl 403.2 EL2 IOO.9 ALF 7].05

ARR|VAL 0ATE MAR 2 1956

MI0-COURS[ EXECUTION ACCURACY

5GT 478.7 SGR 392,1 SO3 202.1

RRT .0541RRF -.1745 RTF -.3498

5GB 618.8 R23 -.1173 R13 -.3644

$G1 480.1 $G2 590.4 THA 7,53

FLIGHT T|N£ 72.00

DISTANCE 206.000

5NA J35.01 ECC .22249 INC 3.2750 VJ 30.271

TAP 329.13 RCA 104.97 APO 155,05 VE 35.171

ETE 349.87 ZAC 57.45 ETC 165.10 CLP -39.07

LOL 87,90 VL 28.644 ¢AL -11.79 AZt 86.72 HCA 94.29

LOP 182.20 VP 38.477 GAP -5,47 AZP 90.25 TAL 234,85

GP 5.23 7AL 154.08 ZAp 39.36 ETS 352.26 ZAE 158.45

OLA -7.58 RAL 289.10 RAO 6568.6 VEt 12.724 PTH Z.31 VHP 4.985 DPA -11.80 RAP 324.83 ECC 1.6572

L-I TIN[ INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST T;N lNJ 2 LAT[NJ 2 LONG

2152.49 -18.01 37.59 160.53 112.22 2 17 53 ]552.5 -14.84 30.3_

5271.02 26.98 258.Z8 165.64 81.04 13 13 47 4671.O 25.46 ZZ9.94

1901.83 -19.28- 18.60 159.97 113._0 3 _| 25 13OJ,B -13.96 11.58

4896.8l 28.3) 2J7.86 165.38 80.03 14 34 12 4396.9 26.86 Z09,46
17|4.2J -22.65 2.69 158.50 116._2 4 ZB 12 ]i}4.t -18.93 335.53

4757.30 31.96 198.8Z 164.54 77.18 15 46 46 4157.3 29.87 190.24

MI0-COURSE EXECUTION ACCURACY ORBIT OETERN_NATION ACCURACY

SGT 47J.3 SGR 392.8 SG3 228.6 ST 159.7 SR 383.5 55 Z61.4

RRT .0484 RRF -.Z063 RTF -.281J (RT .7185 CR5 ,8421 CST .2470

5G0 613.5 R23 ".|648 R|3 -,3001 LSA 459.1NSA 172.3 554 2_.5

5G1 472.6 SG2 391.3 THA 7.39 ELI 40].7 EL2 106.1 ALF 72.05

LAUNCH OATE DEC 20 1956

HELIOCENTRIC CONIC

RL 147.18 LAL .00

RP 107.78 LAP 3.El

RC 54.|80 GL 14.57

PLANETOCENTRIC CONIC

C3 39.783 VML 6.307

LNCH AZNTH LNCH TIME

50.00 I 40 51

90.00 11 43 53

lO0.O0 Z 58 32

I00.00 43 B 54

110.00 3 5e 23

FRIGHT TIME 74.00 4RR|¥AL DATE NAR 4 1966

01STANCE Z12,588

LOL 87.90 VL Z8,696 GAL -41,69 AZL 86.76 MCA 97,53

LOP ]85,44 VP 38,506 GAP -4,75 AZP 90.42 TAL 235.56

GP 5.60 ?AL 154.42 ZAP 43.79 ET5 352.72 ZA[ 160.72

DLA -7.84 RAL 288_70 RA0 6568.5 VEL 12.694 PTM Z.3|
L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH

2145.90 -17,84 37.18 159.80 112.36

5268.11 26.94 238.07 164.90 ,80.94

1895.34 -19.10 18.20 159.24 lJ3.4A

4993.90 28.29 247.65 164.65 79.92
1707.93 -22.46 2.31 157.57 ]16.48

3NA 135.43 [CO .21958|NC 3.2553 VI 30.271
TAP 333,08 RCA |0§°58 APO 155.18 V2 35,160

ETE 350.62 ?AC 56,20 ETC 15_.Z] CLP -43.50

VNP 4.688 0PA -J4.eO RAP 323.35 [CO 1.6547

IN] TIME PO C$T TIN IN] 2 LAT IN] 2 LONG

2 15 37 1545.9 -14.55 Z9,95

13 11 4] 4668.1 Z5.42 229,73
3 30 7 ]295.3 o15.77 10.99

14 32 B 4393.9 26.61 209,75

4 26 54 4107,9 -]8.72 353,17
lAD.DO 14 25 32 4754.08 31.91 198.58 163.80 77.05 15 44 46 4154.1 29,80 190.O1

OIFFERENTrAL CORRECTIONS M|0-CO(JRSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE -.1230 TRA -,398J TC3 .2099 BAU .|J|9 5GT 464.5 SGR 393.2 SG3 257.7 ST 156.6 SR 383,5 SS 275,9

ROE -.42]1RRA ,0975 RC3 -.0|3P FAU .09496 RRT ,030| RRF -.E416 RTF -.1894 CRT .6628 CRS .8394 CST .1657

FOE ,5024 FRA-I.4630 FC3-2,0665 BSP 748 SGB 608.6 R23 -.2211 R|3 -.2066 LSA 463.6 NSA 181.2 SSA ZZ,5

BOE .4387 BRA .4098 Be3 .240A FSP -746 SG4 465.0 SG2 392.6 THA 5.10 ELI 398.6 ELI 112.8 ALF 73.49

LAUNCH DATE DEC 20 1965 FLIGHT TIME 76.00 ARR|VAL DATE MAR 6 1966

HELIOCENTRIC CONIC DISTANCE 249.338

RL J47.18 LAt .00 LOL 87.90 VL 2e.737 GAL -1J.59 AZL 86.80 HCA J00.75

RP 107.B1 LAP 3.14 LOP 188,67 VP ]8,527 GAP -4.07 ATP 90.60 TAL 236,10
RC 66.288 Gt 44.55 GP 6.00 ?AL 154.68 ZAP 48.43 ETS 355.17 ZAE 163.31

SNA 135.75 ECC .21721 ;NC 3.]972 VJ 30.271

TAP 336.85 RCA 106.27 APO J55.24 v2 35.149
ETE 352.00 ?AC 54.73 ETC 165,32 CLP -48.J3

PLANETOC(NTRZC CONIC

C3 59.073 VHt 8.251 0LA -7.70 RAt 288.40 RAO 6568.5 VEL 12,667 PTH 2._0 VMP 4.425 OPA -IJ.83 RAP 322.04 ECC 1.5430

LNCH AZMTH LNCH TIN[ L-I TIM£ INJ LAT INJ L(_NG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ Z LA TINJ Z LONG
90,00 I 40 8 Z139.42 -J7.68 36.78 ]59.19 J12.49 2 15 47 1539.4 -14,48 _9._5

90.00 JJ 42 12 5Z65.50 26.92 257.88 ]64.29 80.86 13 9 58 4665.5 2_.38 229,55

IO0.O0 Z 511 46 1888.96 -18.95 I?.80 458.63 113.58 5 29 45 1289,0 -15.58 10.61

100.00 13 7 ]5 4991.19 28.26 2J7.45 164.03 79,82 14 30 27 d39J.2 26.55 209,06

I10.00 3 57 35 J701.77 -22.27 J.93 456,96 116.63 4 25 55 4101.8 -IB.51 33_.80

110-00 J4 Z_ 58 475J,14 31.87 198.37 ]65.17 76.93 J5 43 9 4]5].] 29.74 I89.80
OIFFERENTIAL CORRECT/ON_ MI0-COURS_ EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

TD_ ",|09? TRA -,4264 TO3 .1747 BAU .O913 5GT 461.9 SGR 395.8 SG3 288.0 ST 155,4 $R 382.9 $$ 292,7

ROE -,4J65 RRA ,1044 RC3 -.0024 FAU .40495 RRT -.0048RRF -.2821RTF -.0649 CRT .5876 ORS .8399 C$T .0697

FDE ,6660 FRA-I.6550 FC5o2,3255 BSP 605 5GB 607.0 R25 .2826 R43 .06_6 LSA 468.8 NSA 490,2 SSA 22.4

8OE .430? BRA .4390 BC3 .4747 FSP -845 5G4 46].9 SG2 395.8 THA 479,68 ELI 394.8 EL2 122.0 ALF 75.13
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES t VOL 2. 1965-661

LAUNCH DATE DEC ZO 1965 FLIGHT TZNE 78.00 ARRIVAL 0ATE NAR 8 1966

HELIOCENTRIC CONIC

RL 147.18 LAL .00

RP 107.B9 LAP 3.06

RC 68.394 GL 14.91

PLAN[TO(ENTRIC CONIC

C3 ]8,593 VHL 6.196

LNCH ArNTH LNCN TIHE

90.00 J 39 48

90.00 11 40 54
100.00 Z 57 24

100.00 13 5 58

110.00 3 57 6

JJO,O0 14 EZ 45

Olrr[RENTIAL CC_RECTrON5

TOE -.O940 TRA -,4623

ROE -.4113 RRA .1122

FOE .7303 FRA-J.BD7I

BOE .4219 BRA .4757

DISTANCE 2Z5.990

LOL 87.90 VL 28.767 GAL -11.50 AZL 86.84 HCA 103.98 SNA 135,99 ECC ,21502 INC 3.1571 Vl 30.Z?1

LOP 191.90 VP 38.539 GAP -3,42 A?P 90.76 TAL 236,48 TAP 340.46 RCA 106.75 aeO 165.23 V2 35.13B

GP S.42 7AL 154.88 ZAP 53.29 [T$ 353.62 FAE 166.19 ETE 353.59 ZAC 53,05 [TC 169.43 CLP -S3.OZ

DLA -7,76 RAL 288.19 RAD 6568.5 VEL 12_640 PTH 2.29 VNP 4.195 OPA -IJ.90 RAP 320.32 ECC 1.6319
L-I TIME [NJ LAT INJ LONG INJ RT ASC INJ AFMTH _NJ TIME PO C$T TIN INJ 2 LAT INJ Z LONG

2132,97 -17.51 36.58 158.68 112.22 2 15 20 1533.0 -14.29 22.]8

5263,08 26,89 257.7! 163.78 80.7? 13 8 37 4663.1 19.34 229.39

1882,61 o18.76 17,41 158,12 J13.71 3 28 46 1282.6 -J5,39 10.Z3

4988.67 ?8.23 217,27 163,51 79.73 14 29 7 4388,7 26.92 Z08.88

I295.G5 -22.08 1.55 156.45 116,78 4 25 22 1095.7 -18.31 354.49

4748.39 31.83 198.18 162.65 76,8| 15 41 53 4148.4 29.69 189.61

MID-COURSE EXECUT|ON ACCURACY _BIT DETERMINATION ACCURACY

TC3 .J299 8AU .0669 5GT 488.8 $GR 394.7 S_3 31P,4 ST J56.0 $R 38J.6 $5 307.8
RC3 .0108 FAU .11520 RRT -,0538 RRF -.3286 RTF .0a69 CRT .4871CRS ,8416 CST -.0477

F(3-2.5977 BSP 477 $GB 612,7 R23 .3088 RJ3 -.1268 LSA 473.9 MSA 199,D SSA 27.3

8C3 .1304 FSP -947 SGI 470.2 $62 392.7 THA 171.34 ELI 390.1 EL2 133.2 ALF 77.22

LAUNCH DATE DEC 20 1965 FLIGHT T|N[ 80.00 ARRIVAL OATE MAR 10 1966

HELIOCENTRIC CONIC

RL 147.18 LAL .00
RP 107.89 LAP 2.98

RC 70.553 GL 14.46

PLANETC_CENTRIC CONIC

C3 37.731 VHL 6.143

LNCH A7MTH LMCH TIME
90,00 J 39 50

90.00 11 39 55

100.00 2 57 24

iO0.O0 1_ 5 2

110,00 3 5? 2

110.00 14 71 5_

01STANCE 232.523

LOt. 87.90 VL 78,787 GAL -II.40 ATL 86.88 HCA 107.20 $MA 136.15 ECC .21306

LO# 195,13 VP 38.543 GAP -2.80 AZP 90.92 TAL 236,72 TAP 343.93 RCA 107.15

GP 6.85 7AL 155.01 ZAP 58.33 ET$ 354.09 ZA£ 169.33 ETE 356.03 7AC 51.17

OLA -7.83 RAL 268,07 RAO 6588.5 VEL 12.614 PTH 2.29 VHP 3.997 0PA -11.99
L-! TIME INJ LAT |NJ LONG |NJ RT AS( INJ AZMTH |NJ TIME PO CST T|M

7126.48 -17.34 35.98 158.26 112.74 2 15 17 1526.5

9260.79 26.86 237.55 163,36 80.70 13 ? 36 4660.8

1876.24 -18.58 17,02 157,70 113,85 3 28 41 1276.2

4988.27 28.20 217.10 J63.10 79,65 14 28 8 4386.3

1689.51 -21.89 1.|7 158.03 116.93 4 25 12 1089.5

4745.75 _1,79 197,97 162.13 76.7J 15 40 59 4145.8
DIFFERENTIAL CCRRE(TION$

706 -.07_2 TRA "._0_1 TC5 .07_8 8AU .0404

ROE -.4051RRA .1208 RC3 .0257 FAU ,12557

r0¢ .7878 rRA-f,9768 FC3-Z.88JO 85P 464

BOE .4121 8RA .5193 8C3 .0801 FSP "I080

INC 5.1160 vJ 30.271

APO 165,16 v2 39.126

ETC 165.56 CLP -58.08

RAP 5J8.41ECC 1.6210
INJ 2 LAT |NJ 2 LONG

-14.11 28.79

25.30 229.23

-19.20 9.85

26.48 208.72

-18,10 354.09

29.65 189.42

ORBIT DETERMINATION ACCURACY

ST 159.0 SR 379.4 SS 320.B

CRT ,5588 CRS .8422 CST -.1882
LSA 478,1 _SX 207.1 SSA 72.]

ELl 384,4 EL2 146.9 ALF 79.98

N;O-COURSE EXECUTiON ACCURACY

$GT 489.6 $GR 395.9 SG3 3_1.3

RRT -.|272 RRF -.3735 RTF .2530
568 629,? R23 ._835 R13 -,_194

$GI 496,5 SGZ _87,3 THA 164.64

LAONCM DATE DEC 20 I965 FL;GMT TIME 82.00 ARRIVAL DATE MAR 12 1966

HELIOCENTRIC CONIC

RL 147.18 LAL .00

RP 107.81 LAP 2.88

RC 72,741 GL 14,40
PLANETOCENTRIC CONIC

C3 37,079 VHL 6.089

LNCH ATMTH LNCH TIME
90.00 1 40 14

90.00 !1 39 15

I00,00 2 57 46

IO0.O0 13 4 24

110.00 3 57 18

110.00 14 Zl _0

01FFERENTIAL C_RECTION8

TOE -.0592 TRA -.5583 TC3 .0105 BAU .0114

ROE *.398_ RRA .1299 RC3 .0420 FAU .13528

FOE .8441 FRA-2.1277 FC3-3,1584 BSP 622
BOE .4021 ERA .5713 8C3 ,0433 rsP -1181

01STANCE 239.058

LOL 87.90 VL 28.799 GAL -11.31 AZL 86.93 HCA 110.43 SMA 136.24 [CC .Z1128

LOP 198,35 VP 38.540 GAP -Z.2I ATP 91,07 TAL 236.82 TAP 347.25 RCA 107.46

GP 7,29 7AL 155.08 7Ap 63.53 ET6 554,58 ZAE 172.67 ETE .58 7AC 49,15

INC 3.0734 Vl 30.271

APO 165.03 v2 35.114

ETC 165.70 CLP -63.30

OLA -7.90 RAL 288.04 RA0 6568.4 VEL 12.588 PTH 2.28 VMP 3,832 DPA -12,09 RAP 316,34 ECC 1,610Z

L-I TIME INJ LAT INJ LONG |NJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

Z!19.90 o17.18 35.57 157.93 112.87 2 15 34 1519,9 -13.92 28.40
5258,55 26,84 237.59 163,02 80.82 13 6 54 4658.6 15.27 Z19.07

1889.76 -18.40 16.62 157.57 113,98 3 28 56 1269.8 -15.01 9.47

4983.92 28.17 Z16.93 162.76 79.56 14 27 28 4383,9 26.44 208.55

1683,28 -2_.70 .79 155.69 117,08 4 25 23 I083,3 -17.89 553.73

4743,16 31.74 197.78 IEI,89 76,60 15 40 _3 4143,2 29.58 189.E4

MI0-COURSE EXECUTION ACCURACY ORBIT 0ETERNINA TION ACCURACY
SGT 531.2 $GR 597,9 SO3 581.6 ST 166.9 SR 376,6 55 333.0

RRT -,2132 RRF -,4231RTF .4166 CRT .2|67 CRS .8455 CST -.3265

SGB 663,7 R23 ,2418 RJ3 -.48J8 LSA 483.2 NSA 215.8 SSk 22.0

SGI 544.8 SG2 379.0 THA 161.98 ELI 378.7 ELI 161.0 ALr 83.18

LAUNCH DATE OEC ZO 1885 FLIGHT Tlf,_ 84.00 ARRIVAL DATE MAR 14 1966

HELIOCENTRIC CONIC

RL 147.18 LAL .00

RP 107.98 LAP Z,77
RC 74,954 GL 14.32

PLAN(TO(ENTRZC CONIC

C3 38.4Z8 VHL 8.038

LNCH AZNTH LNCH TAME

90.OO 1 40 59
90.00 J1 38 53

100.00 2 58 29

tOO,O0 13 4 4

110,00 3 5? 57

liD.DO 14 Zl 8

DIFFERENTIAL CORRECTZONS

TOE ".0330 TRA -,8138 TC3 -.0842 BAU .0427

ROE -.390_ RRA .I383 RC3 .0597 FAU .1443I

FOE .8871 FRA-2.Z623 FC3-3.4297 BSP 9J1

BOE ,3917 BRA .6194 BC3 .0878 FSP -|266

OIST4NCE 145.554

LOt. 87.90 VL 28.802 GAL -11.21 ATL 86.97 HCA 115.65 SMA 136.27 ECC .20964
LOP _01.38 VP 38.531 GAP -1.65 _?P 91,2_ TAL 236.79 TAP 350.44 RCA J07.70

GP 7.73 7AL 155.09 ZAp 68,83 ETS 35_,1I ZAE I76.07 ETE 13.03 ZAC 47.01

[NC 3.0291 V] 30.Z?I

4PO J64.84 v2 35.101

ET( 169.85 CLP -68.61

OLA -7,97 RAL 288,09 RA0 6568.4 VEL 12.562 PTH 2.28 VHP 5.697 OPA -12.19 RAP 31_.16 ECC !,5995

L-| T]H£ JNJ LAT _NJ LONG |NJ RT AS( JNJ ATMTH |NJ T_M[ PO CST TAN _NJ 7 LAT INJ 2 LONG

11J3.J4 -15.98 _5,16 157.£? 113.00 2 16 J2 ]513,1 -13.72 28.00

5158.35 28.8_ 23?.23 162,77 80.54 13 6 30 4656.5 25._3 228.92
J863.13 -J8,12 1_._i 157.1| 114,12 3 29 32 1263.1 -14.81 8.08

498J.59 28.14 21G.76 IG2.50 79.48 14 27 6 4381.G 26._0 208.39
1878.91 -21._0 .40 155.43 117,24 4 25 54 J076.9 -17.68 353.36

4?40.5? 31,70 197.39 J_J._3 76.49 15 40 6 4140.6 29.52 189.O6

N_0-COURSE EXeCUTiON ACCURACY 0R0_T 0ETERM|NA TION ACCURACY

$GT 594.3 $GR 400.4 8G3 410.3 ST 179.3 SR 372_7 SS 342.2

RRT -,_048 RRF -,4?32 RTF ,5564 CRT ,06?? CR$ .84?4 C$T -.461J

$GB 7J6.6 R23 .203J R13 -.6082 LSA 487.7 NSA 225,Z SSA EI.8

SGI 614,3 SG_ 568.9 THA 161.52 ELI 3?3,0 EL2 I?B.7 ALF 8?.58

J921



JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL 2, 1965-663

LAUNCH DATE DEC ZO 1965

HELIOCENTRIC CONIC

RL 147.19 LAL .DO

RP lOS.DO LAP R.66

RC 77.19| GL 14.Z]

PLANE TOCENTR IC CONIC

C3 35.770 VML 5.981

LNCM A?MTH LNCH TINE

90.00 I 42 3

90.00 11 38 48

100.00 Z 59 31

100.00 13 4 1

lI0.O0 3 fib 54

IIO.O0 I4 Z! B

FLIGHT TIME 86.00 ARRIV4L DATE MAR 16 1966

DISTANCE Z5E.012

LOL 97.90 VL 26.797 G4L -11.J| AZL 87.02 HCA 116.86 SNA 136.23 ECC .ZOB1Z ]ME 2.9BZ5 vl 30.27[

LOP 204.90 VP 38.5J6 GAP -|,12 ATP 91.35 TAL E36.64 TAP 353.50 RCA 107.89 APO 164.59 VZ 35.089

GP 8.17 ZAL 155.05 ZAP 74.17 ETS 355.68 ZA[ 178.30 ET[ 93.04 ZAC 44.88 ETC 166.O3 CLP -74.O0

OLA -8.04 RAL 288.21 RAO 6568.4 VEL 12.536 PTM 2.27 VHP 3.592 0PA -12.27 RAP 3|J.97 [CO 1.5887

L-I TIME IN| LAT IN| LONG IN| RT ASC IN| AZNTH IN| TIME PO CST TIN IN| E L&T IN| Z LONG

ZI06.13 -16.80 34.73 Ifl7.49 113.14 Z 17 9 1506.1 -13.5Z 27.58

5254.14 26.79 237.08 162.58 80.47 13 6 Z2 4654,1 25.20 Z28.77

1856.25 -18.05 15.79 156.92 114.26 3 30 27 1256.2 -J4.GO 8.67

4979.26 28.ll 216.59 I6Z.3I 79.40 14 27 0 4379.3 Z6.36 ZOB.Z3

1670.31 -21.29 ,[30 1fl5.24 117.39 4 Z6 44 IOTO.5 -17.46 352.98

4737.97 31.66 |97.40 161.44 76.39 15 40 E 4138.O 29.47 J88.88

DIFFERENTIAL CORRECTIONS NIO-COURSE EXECUTION ACCURACY

TOE -.0103 TRA -.6779 TC3 -.149| BAU .080§ SGT 679.8 5GR 403.7 SG3 434.B

R0E -.38J5 RRA ,|484 RC3 .0782 FAU .I5180 RRT -,3908 RRF -.5233 RTF .6649

FOE .9Z45 FRA-2.3630 FC3-3.674I 8SP I285 SGB 790,6 R23 .1752 RI3 -.7024

BDE .3817 8RA .6940 BE3 .1684 FSP -J349 SG| 704.7 SG2 358.4 THA |62.|8

LAUNCH DATE DEC 20 1965 FLIGHT T]N_ 88.00

HELIOCENTRIC CONIC OISTANCE 258.434

ORBIT DETERMINATION ACCURACY

ST 197.1 SR 368.0 S$ 550.0

CRT -.0674 CR5 .8519 CST -.5710

LSA 493.5 MSA 229.8 $54 ZJ.6

ELI 368.4 EL2 196.5 ALF 92.89

RL J47.J8 LAL .DO LOL 97.90 VL 29.786 GAL -|1.00 A?L 87.07 MCA 120.OB SMA 136.13 ECC ,20670

RP |_8.04 LAP 2.34 LOP 208.0| VP 38.496 GAP -.61 ArP 91.47 TAL 236.37 TAP 356.45 RCA |08.00

RC 79.446 GL J4.13 GP 8.61 ZAL 154.95 ZAP 79.50 ET5 356.30 7AE |75.74 ETE 144.72 ?AC 42.64

PLANETO(ENTRIC CONIC

C_ 35.JO2 VHL 5.9Z30LA -8.|2 RAL 288.41RAO 6568.4 VEL I2.509 PTH

LNCH ATMTH LNCH TIME L-I TIME IN| LAT ZNJ LONG

90.00 | 43 28 2098.79 -J8.60 34.28

90.00 IJ 38 56 3251.97 26.77 236.92

]00.00 3 0 53 J849.04 -17.82 15.35

100.00 13 4 13 4976.95 28.08 2J6.43

iiO.OO 4 OlO J663.40 -21.08 359.58

JIO.OO I4 2I 25 4733.36 31.62 |97.20

DIFFERENTIAL CORRECTION5

TOE .0132 TRA -.7463 TC3 -.2423 8AU .|226

ROE -.3713 RRA .J573 RE3 .0977 FAU .|579J

FOE .9432 FRA-2.436| FC3-3.8945 BSP J704

BOE .37J6 BRA .7627 BE3 ,26J2 rSP -]428

2.26 VHP 3.5|5 OPA -I2.33

IN| RT ASC IN| AZMTH IN| TIME PO CST TIM

157,36 J|3.27 2 |8 27 1498.8

J62.45 80.40 I3 6 28 4652.0

J56.79 1|4.40 3 31 42 1249.0

I62.19 79.31 |4 27 |0 4377.0

JflS.Jl J17.56 4 27 54 1063.4

161.30 76.28 J5 40 20 4J35,4

ARRIVAL OATE MAR 18 J966

INC 2.9332 Vl 30.21|

APO 164.29 V2 35.076

ETC 166.Z3 CLP -79.38

RAP 309.69 ECC 1,5777

IN| 2 LAT IN| 2 LONG

-J3.31 27.15

Eft. J7 Z29.62

-I4,38 8.25

26.32 208.07

-J7.22 35_.58

29.41 198.69

ORBIT OETERNINATZON ACCURACY

ST 219.3 SR 362.| SS 354,2

CRT -.I852 CRS ,8545 CST -.6608

LSA 498.8 M$A 235.4 554 ZJ.4

ELI 365.5 EL2 2|3.4 ALF 99.75

M]0-COUR$E EXECUTION ACCURACY

$GT 783.6 SGR 407.4 5G3 455.5

RRT -.4693 RRF -.57|5 RTF .7435

SGB 883.2 R23 .I543 R13 -.7697

55! 812,| SG2 347.1 TMA J63.J|

L4uNCM 04TE DEC 2o 196_

HELZOCENTR|C CON|C

RL |47.18 LAL .00

Rp 108.08 LAP Z.41

RC 81.119 GL |4,0|

PLANETOCENTRIC CONIC

C5 34.420 VHL 5.987

LNCM ATNTH LNCH TIME

90.00 I 45 lZ

90.00 II 39 18

100.00 3 2 35

100.00 13 4 37

llO,O0 4 l 46

llO.O0 14 21 55

FLIGHT TZHE 90.00 4RR|V4L DATE MAR ZD 1966

DISTANCE 264.819

LOL 87.90 VL 29.769 GAL -10.89 AZL 97.J2 MCA 123.29 5MA 136.01 ECC .20535

LOP 211.23 VP 38.472 GAP -.12 ATP 91.58 TAL 235.99 TAP 359.28 RCA 108.08

GP 9.04 7AL 154.8! TAP 84,76 ET5 356.97 ZAE |72.J6 ETE 155,97 7AC 40.52

INC 2.880? vl 30.271

APO 163,94 V2 35,063

ETC 166.46 CLP -94,69

DLA -8.21RAL 288.67 RA0 6568.4 VEL IZ.482 PTM 2.26 VHP 3.464 0P4 -12.35 RAP 307.52 ECC ].5665

L-I TIME IN| LAT IN| LONG IN| RT ASC IN| A?MTH IN| TIME PO CST TIM IN| 2 LAT IN| 2 LONG

2091.00 -J6.39 33.BJ 157.29 113.42 2 20 3 1491.0 -13.08 26.69

5249.85 26.74 236.77 |62.38 90.32 13 6 48 4649.9 25.13 228.47

1841.40 -|7.6| |4.89 156.72 ||4.55 3 33 16 124|.4 -14,15 7,BO

4974.69 28.OS _|6.27 |62,|2 79.23 14 27 32 4374,7 26.28 207.9]

1656.09 -20.85 359.14 I55.04 I|7.72 4 29 22 1056.| -16.91 332.16

4732.77 3|.58 197.0| 161.23 76./8 15 40 48 4|32.8 29.36 189.5!

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE .0363 TRA -.8|8I TC3 -.3432 8AU .|670 SGT 902,8 $GR 4|J.5 9G3 471.0 ST 245.l SR 354.9 55 355.5

ROE -.3599 RRA .16_4 RE3 .1J78 FAU .|EZIT RRT -.538| RRF -.6174 RTF .7985 CRT -.2803 CRS °8572 C$T -.7275

FOE .9467 rRA-2.4725 FC3-4.0790 BSP 2|62 SGB 992.2 R23 .1404 R|3 -.8170 LSA 504.5 MSA 239.7 5SA 21.3

BD[ .3617 BRA .8347 BE3 .3629 rSP -149| 5GJ 933.8 8G2 335.3 THA I64.12 EL| 366.| EL2 228.1 AL¥ I08._5

LAUNCH DATE DEC 20 1965 FLIGHT TIME 92.00 ARRIVAL DATE MAR 2_ J966

HELIOCENTRIC CONXC

RL |47.18 LAL .00

RP 108.12 LAP 2.27

RC 84.008 GL |3.86

PLANETOCENTRIC CONIC

C3 33.722 VHL 5,807 0LA

LNCH ATMTH LNCH TIME L-I TIME IN| LAT

90,00 J 47 J8 2082.65 -16.I6

90.00 1I 39 5! 5247.83 26,72

lO0.OO 3 4 37 J833.22 -J7.38

lOO.OO ]3 5 I3 4972.52 28.03

liD.DO 4 3 41 1648.27 -20.60

liD.DO J4 22 38 4730.24 3|.54

OJFFERENTIAL COPRECTTON$

TOE .0381 TRA -,8919 TC3 -.4_08 BAU ,2125

ROE -.3473 RRA .1724 RC3 .1379 FAU .J6419

rOE .94Z2 FRA-2.4668 ¥C3-4.2132 BSP 2647

BOE .3523 8RA .9084 8C3 .47|5 FSP -J523

DISTANCE 271.170

LOL 87.90 VL 28.747 GAL -10.77 AZL 87.J8 HCA J26.50 SMA J35.83 ECC .20407 INC 2.8242 Vl 30.27]

LOP 214.44 VP 38.443 GAP .34 AZP 91.68 TAL 235.5| TAP 2.0| RCA |08.lJ APO 163.55 VZ 35.050

GP 9.48 7AL I54.62 TAP 89.88 ET$ 357.70 ZAE 168,_4 ETE ]59.99 _AC 38.32 ETC J66.74 CLP -89,88

-8.3| RAL 2_9.00 RAO 6568.3 V[L I2.484 PTH 2,25 VHP 3.436 OPA -12.32 RAP 305.47 ECC 1.5350

IN| LONG IN| RT ASC IN| ATMTH TNJ TIME PO CST TIM IN| 2 LAT IN| 2 LONG

33.30 157,27 I|3.57 2 22 | |482.7 -J2,84 26,20

236.63 |62.37 80.26 |3 7 18 4647.9 25.10 128.33

J4.39 156.70 ||4.7] 3 35 10 1233.2 -J3.90 7.32

2J6.1J J62,10 79,16 14 28 5 4372.5 26.24 207.76

358.67 155,02 J17.90 4 31 9 |048,3 -|6.70 35j.71

196.83 16|,2| 76.07 15 41 28 4130.2 29.30 189.33

MIO-COUR$[ [XECUTZ(_ ACCURACY ORBIT OET[RMTNA TION ACCURACY

5GT 1033.6 SGR 4|5.7 $G3 480.| ST 273.3 SR 346.? S$ 555.J

RRT -.5969 RRF -.6606 RTF .8364 CRT -.3533 CR5 .862J CST -.7723

5GB |Jl4.0 R23 .|332 RJ3 -.8499 LSA 511,5 MSA 242.7 SSA 21.0

SG1 I066.1 5GE 323.3 THA |65.10 EL| 37J.4 ELZ 238.7 ALr IJ7,B9

1922



JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL 2, 1965-661

LAUNCH 0ATE DEC ?0 I965 FLiGhT TIME 94.00 ARR|VAL DATE MAR 74 J966

HELIOCENTRIC CONIC

RL ]47.|8 LAL .DO

Rp 108.]6 LAP Z.|_

RC 86.5D9 GL 13.70

PLAN[TOCENTRIC CONIC

c3 33.0D4 VHL 5.745

LNCN A?MTN LNCH TIME

9D,DD J 49 46

90,00 Jl 40 3I

JDD.DD 3 7 I

lOO.OO 13 5 57

ZJO,OO 4 5 57

JIO.OO 14 ?3 30

0|FFERENTIAL CORRECTIONS

TOE .DTB! TRA -.865_ TC3 -,5637 BAU ,2583

ROE -.3338 RRA .1783 RC3 .]584 FAU .J6432

FOE .9238 FRA-Z.4_SB FC3-4,3103 BSP 3|45

BOE .3429 BRA .9820 BC3 .5855 FSP -1537

DI$T4NCE ??7.487

LOL 87.90 VL 28.7|9 GAL -10.64 AZL 87.24 HCA J29.?l SMA 135.61 ECC ,20284 |NC 2.7629 VJ 30.2?|

LOP 217.64 VP 38.410 G4P .78 A?P 91.77 TAL 234.94 TAp 4.65 RCA I08.|0 APO 163.|2 V2 35.036

GP 9.9J ?AL |54.38 ZAP 94.82 ETS 358,48 ZAE 165.02 ETE J62.09 ?AC 36.69 [TC 167.09 CLP -94.89

DLA -8.42 RAL 289.59 RA0 6568.3 VEL 12.425 PTH 2.25 VHP 3.430 OPA -|Z.Z2 RAP 305.60 ECC 1.5432

L-| TIME IN| LAT IN| LONG |NJ RT 4SC IN| AZMTH IN| T|NE PO CST TIM |NJ 2 LAT IN| 2 LONG

2073°58 -|5,92 32.75 157.30 IJ3,73 2 24 19 J473,6 -I2.57 ?3,66

§246,08 26.70 236,50 |62.40 80.20 13 7 57 4646.) 25,07 228.2J

J824.33 -|7,|2 J3,85 J56.73 |14.88 3 37 26 1224.3 -|3.63 6.81

4970.56 28.00 215,97 162.|4 79.09 |4 28 47 43?0.6 26.21 207.63

J639.8I -20.33 358.18 155.04 1|8.08 4 35 |T J039.8 -16.41 351,23

4727.85 31.50 196.65 16J,25 75.98 15 42 |8 4127.9 29.25 188.17

NIO-COURSE EXECUTION ACCURACY ORBIT _ETERN|NATION ACCURACY

SGT 1|71.9 SGR 4|9.9 $G3 483.8 ST 302.9 SR 337.3 SS 351.8

RRT -.6479 RRF -.7008 RTF .8625 CRT -.4090 CRS .8669 CST -,B036

SGB 1244.8 R23 .1505 RJ3 -.8727 LS4 518.8 MSa ?44,4 SSa 20.8

SG| 1205.4 $G2 3|0.9 THA |65.98 ELI 382.1 EL2 244.0 AkF |27.6|

LAUNC_ OaTE DEC 20 J965 FLIGHT TIME 96.OD ARRIVAL 0ATE MAR ?6 1966

HELIC_ENTRIC CONIC 01STANCE 283,77|

RL 147,18 LAL .00 LOt. 87.90 VL 28.688 GAL -|0.5| AZL 87,30 HCA |32.92 SM4 |35.36 ECC .20166 INC 2.6956 Vl 30.271

RP 108.20 LAP 1.87 LOP 220.85 VP 38.374 GAP 1.2| 4?P 9|.84 TAL 234.28 TAP 7.20 RCA J08.06 APO 162.65 V2 35.023

RC 88.623 GL 13.50 GP 10.37 ZAL 154.1| ZAp 89.53 ETS 359.33 ?AE 161.64 ETE 163.3| ?AC 55.07 ETC |67.53 CLP -99.69

PLANETOCENTRIC CONIC

C3 32.267 VHL 5.680 DLA "8.56 RAL 289.85 RA0 6568.) VEL 12,395 PTH 2.24 VHP 3.443 OPA -12.05 RAP 30|,94 ECC J.5310

LNCH A?MTH LNCM TIME L-I TIME IN| LAT IN| LONG IN| RT ASC ZNJ AZMTH _NJ TIME PO C$T TIM |NJ 2 LAT IN| 2 LONG

90.00 J _2 38 2063.57 -15.64 32.14 157.37 |13.9| 2 27 2 1463.6 "12.28 25.08

90.00 JJ 4J J7 3244,7D 26.68 236,4J 162o49 _O.J5 13 8 42 4644.7 25.05 278.12

IO0.O0 3 9 49 1814,56 -16.84 13.26 |56.80 115.07 3 40 4 1214.6 -|3.33 6.74

JOO.OO J3 6 47 4988.94 27.98 21_.86 J62._2 79.03 14 29 36 4368.9 26.18 207.32

lIO.O0 4 8 36 J630,53 -20.03 357.61 155,11 1|8.30 4 35 46 |030.5 -16.D9 390,70

110-00 14 24 30 4725,74 3|.46 196,50 J61,33 75.89 J5 45 |6 4125.7 29.20 188.02

DIFFERENTIAL CORRECTIONS MI0-COUR$_ _X_CuTI(_N ACCURACY ORBIT OETERMINaT|ON ACCURACY

rOE ,0958 TRA-J.038J TO3 -.6806 BAU .3036 SOT 13J4.7 SGR 424.2 553 483.2 ST 332.8 SR 326.5 SS 345.2

ROE -.3J88 RRA .|833 RE3 .1795 FAU .|6297 RRT -,6934 RRF -,7382 RTF .6809 CRT -.4508 CRS .8698 CST -.8?69

FOE .8882 FRA-?.3603 FC3-4,3727 BSP 365J SG8 |381.5 R23 .1308 RI3 -.8889 LS4 325.6 MSa 244.6 SSa 20.5

BOE .3328 BRA 1.0542 BC3 .7039 FSP -1545 SGJ J349.0 SO2 297.9 TMA J66,73 ELI 397.1 EL2 244,2 4LF J36.72

LAUNCN OAT[ 0[C ZO |963 FL|GHT T_ME 98.00 ARRIVAL 0ATE MAR 2B 1966

HEL|OCENTRIC CONIC

RL 147,18 LAL .O0

RP IO8.24 LAP |.82

RC 90.946 GL 13.27

PLANETOCENTRIC CONIC

C3 3|.308 VHL 3.6|3

LNCH aTNTH LNCH TIME

90.00 J _5 58

90.00 JJ 42 5

lO0.O0 3 13 4

IOD.O0 lS 7 40

JID.D0 4 11 39

|IO.O0 14 25 34

0rFrERENTIaL CORRECTIONS

TOE ,J097 TR4-1.I082 TC3 -.B016 BAu .3482

ROE -.3026 RR4 .1872 RC3 .20|3 F4U ,16019

FOE .8414 FR4-2.2693 FC3-4.40|4 8SP 4166

BOE .32|8 BR4 1.1739 BC3 .8265 FSP -J538

O|STANCE 290.024

LOL 87.90 VL 28.632 GaL -|0.38 4?L 87.38 HCA 236.|2 5M4 J35.07 ECC ,20053 |NC 2.6209 vl 30.271

LOP Z24.05 VP 38.336 GAP |.61 AZP 01.89 TAL 233.55 TAP 9.67 RCA J07.99 4PO 16Z,16 V2 35.010

GP 10.83 ?Ak |53.80 ?AP 104.00 ETS .E5 742 |58,45 ET[ |64.03 7AC 53.67 (TC J68,09 CLP-I04.Z6

0La -8.72 RAL 290.37 RA0 6568,3 VEL 12.564 PTH 2.23 VHP 3.473 DPA -11.79 _AP 300.51 ECC |.5185

L-I T|ME |NJ LAT |NJ LONG IN| RT A$C |NJ AZMTH |NJ TIME PO CST TIM |NJ 2 LAT |NJ ? LONG

2052.39 "15.33 3|.47 157.48 l|4,|0 2 30 |1 1452.4 -11.95 24.42

5243,90 26.67 236,35 J62.63 80,12 J3 9 29 4643,9 ?5.04 228.06

1803.65 -16.53 12.61 156.9| 115.27 3 43 B 1203.7 -12,99 5.60

4967.87 27.87 2J5.78 J82.36 78,99 J4 30 28 4367.9 28.J6 ?07.44

|620,23 -|9.70 357.00 155.22 ||8.52 4 38 39 |O2O.? -15.73 350.1Z

4724.O7 31.43 |96.38 161.47 75.82 15 44 |8 4|24.1 29.|7 187.90

M|0oCOJRSE EXECUTION ACCURACY ORBIT 0?TERMINATION ACCURAC Y

SGT 1460.2 SGR 428,7 SG3 478.3 ST 362.1 SR 314.3 SS 336.0

RRT -.7335 RRF -.773J RTF .8938 CRT -.4804 CRS .8773 CST -.8473

SOB 1521.B R23 .|347 R|3 -.9004 kSA 53?.1 MS4 243.5 SSa 20.3

SOl 1495.0 SG2 284.6 TM4 167.38 EL1 414.? EL2 240.? ALF 143.24

LAUNCH DATE DEC 20 I963 FLIGHT TJNE JOO,OO ARRIVAL DATE MAR 30 J966

HEL?O(ENTR]C CONZC

RL |47.18 LAL .DO

RP J08.29 LAP 1.6_

RC 93.279 GL 13.OO

PLaNETC_ENTRIC CONIC

C3 30.726 VHL 5.343

LNCH A_MTH LNCH TIME

90.00 ! 59 31

90.00 II 42 30

IOO.00 3 16 51

100.00 13 8 31

llO.O0 4 J5 II

I10,00 J4 ?6 40

OZFrERENTIAL CORRECTIONS

TOE .1705 TRA-I.1743 TC3 -.9254 8AU .39|1

ROE -,2858 RRA .!886 RC3 .2237 _AU .|559|

rOE .7922 FRA-2,|326 FC3-4.3930 BSP 4665

80E .3J00 8RA J.1895 BC3 .9520 FSP -J506

OISTANCE 296.247

LOt. 87,90 VL 28.612 GAL -10.23 A?L 87.46 HCA 139.32 SMA 134,77 ECC .19944 INC 2.5372 Vl 30.271

LOP 227.2_ VP 38.294 GAP 2.00 A_P gJ.�Z TAL 232.74 TA# |2.05 RCa |07.89 4P0 161.64 V2 34.996

GP l|.39 ?AL |53.46 ZkP 108.J8 ET$ 1,25 ?AE |55.46 ETE |64.40 ?AC 32.52 ETC 168.8| CLP-108.56

OLA "8.92 RAL 290.95 RA0 6568,2 VEL 12.333 PTH 2.22 VHP 3.5!7 0PA -11.43 RAP 299.33 ECC J.50_7

L-J TIME IN| LAT IN| LONG IN| RT A$C IN| ATMTH IN| TIME PO CST TIM IN| 2 LAT |NJ Z LONG

2039.68 -|4,98 30,70 157.64 1|4.32 2 33 51 1439.7 -11.57 23.68

5243.98 26.67 236.35 162.83 80.13 13 lO 14 4644°0 25.04 228.07

I791.29 -J6.J7 IJ,86 157.07 J15.49 3 46 42 IJ9J,3 -I?.60 4.89

4967.6J 27,96 21_.76 !62.56 78.98 14 31 19 4367.6 26.16 20?.4?

3608.58 -J9.32 356,3| !_5.37 JJ8.77 4 4? 0 JOD8.6 -J3.33 349.46

4723.07 3J.42 196.30 |61,6/ ?5.78 !5 45 23 4J23.J ?9,|3 187.83

MZO-COUR$E _X[(UTION |(CURACY ORBIT O¢T£RMINATION aCCUR4C_

SGT |605.5 SGR 433.6 SG3 469.0 ST 390.3 SR 30J.3 SS 323.7

RRT -.?684 RR_ -.BOS? RTr .9026 OR7 -.5014 CRS .8?6? CST -,8502

5GB J663,0 R23 .|452 R|3 ".9082 LSA 538.0 MSA 24!,5 55_ 20.0

SG! J640,? SG2 271.5 THA J67.94 EL| 433.6 £L2 234,6 4Lr 148.79

! 923



JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL, 2. 1965-665

LAUNCH DATE DEE ZO 1965 FEIGHT TXN[ |OZ.00 ARRIVAL 0ATE APR | 1966

HELIOCENTRIC CONIC 01$TANC( 302.44J

RL 147.18 LAL ,00 LOL $?,90 VL 18.5?0 GAL -I0.08 AZL 87.56 HCA |41.52 SNA J34.44 [CC .J9839 iNC Z,44J8 Vl 30.271

Rp 108.53 LAP 1.49 LOP 230.44 VP 38.250 GAP Z.37 ATP 91.94 TAL 231.86 TAP 14.5? RCA 107.76 APO 161.11 VZ 34.983

RC 95.$Zl GL 12.66 GP IZ.OO ZAL 153.08 ZAP IIZ.O9 ITS Z.3{ 14( 152.17 [T[ 1{4.50 ZA( 3l.tl [TC 169.71CLP-IIZ.Sl

PL4N[TOC[NTRIC CONIC

C$ 19.9Z| VHL 5,470 0LA -9.16 RAL 29|.59 RAD 6568.Z V[L |2.300 PTH 2.22 VHP }.575 OPA -|0.96 RAP 298.40 [CC 1.49Z4

LNCH ATNTH LNCH TIN( L-! TIN( |NJ LAT IN| LONG IN| RT ASC IN| A?NTH IN| TIN( PO CST TIN IN| Z LAT IN| Z LONG

90.00 E 4 Z$ 2024.98 -14.56 29.82 157.84 114.56 2 38 8 1425.0 -11,J3 22.83

90.00 JJ 43 15 5245.37 26.69 236.4§ 163.08 BO.t? 15 _0 51 4645.4 25.06 ZZ8.15

lO0.O0 3 ZJ 15 1777.02 -15.75 11.01 157.26 115.74 3 50 52 1177.0 -IZ.J5 4.06

100.00 13 9 15 4968.57 27.98 215.65 J62.61 ?g.02 14 32 3 4368.6 Z6.18 207.49

110.oo 4 19 17 1595.26 °|8°88 555.52 155.56 119.04 4 45 55 995.3 -14.86 348.71

110.00 14 27 4Z 4725.D8 31.42 196.30 161.95 75.76 15 46 25 4125.1 Z9.15 |87.84

OIFF[R(NTIAL CCRR(CT|ONS MI0-COURS( (X[CUTION ACCURACY (_BIT D[ T[RNZNA TION ACCURACY

T0[ .J265 TRA-J.25¢| TCS-I.0_O BAU .4527 $_T 1_0.6 see 459.6 $G5 4_7.6 ST 4l_.5 SR 266.7 $S _IZ,_

ROE -.2874 RRA .1915 RC5 .2480 FAU .15099 RRT -.8002 RRIr -.8365 RTF .9089 CRT -.§151 CR$ .8784 CST -.85_2

roe .7294 FRA-2.0267 FC3-4.3687 BSP 5171 SGB 1804.9 R23 .1547 215 -.9139 L5A 544.2 NSA 2)7.7 554 J9.7

80[ ,1957 ERA 1.2508 B(5 1,0818 FSP -1477 SGJ 1786.4 SG2 258.5 THA 168,59 (LJ 451.9 (LZ 226.8 ALF 153.34

LAUNCH OAT[ O[C 20 1965

H[LIOC[NTRIC CONIC

FLIGHT TII4E |04,00 ARRIVAL DATE APR $ 1966

OJSTAK£ 308.608
RL |47.18 LAL .OO LOL 87.90 VL 28.525 GAL -9.92 AZL 87,6? HCA 145.71 5HA 134.09 [CC .J9738 INC 2.3316 Vl 30.271

RP J0B.$7 LAP 1.$1 LOP 133.64 VP 58.205 GAP 2,72 AZP 9J.95 TAL 250.91 TAP 16.62 RCA 107.62 4PO 160.55 V2 34.970

RC 97.969 GL 12.24 GP J2.7| ?AL |52.68 TAP |15.70 (T$ 5.62 74( 150.07 IT( 164.56 7AC 30.95 (TC 170.85 CLP-116.39

PLANETOCENTRIC CONIC

C$ 29.092 VHL 5.394 0LA -9.48 RAL 292.30 RAO 65_.2 V[L |2.266 PTH 2.2J VHP 5.644 0PA -J0.54 RAP 297.72 (CC 1.4788

LNCH ATHTH LNCH TXl,t[ L-_ TIN( IN| LAT |NJ LONG IN| RT A$C IN| ATMTH IN| TIN( PO CST TIN IN| 2 LAT IN| Z LONG

90.00 Z 9 45 2007.63 -14.O? 28.79 158.07 1J4.85 2 43 13 I407.6 -I0.61 Zl.82

90.OO II 45 45 5248.64 26.73 236.69 163.40 80.18 13 J! IZ 4648.6 2S.JI 228°)9

JO0.O0 3 26 26 1760.23 -15.25 10,02 157.49 116.05 3 55 46 IJSO.2 -11,62 3.J0

JOO.OO 15 9 45 4971.22 28.01 218.01 J63.I4 79.li I4 52 35 4371.3 16.22 Z07.68

liD.DO 4 24 6 1579,68 -J8.56 554.61 J55,79 1|9.35 4 50 25 979.7 -J4.51 347.84

liD.DO |4 28 33 4724.59 3j.44 196.4l J62.26 75.84 15 47 18 4124.6 29.lB 187.94

OIFF(R[NTXAL CORR(CTION5 MIO-COUR$[ [X(CUTION ACCURACY ORBIT 0(TERMINATION 4CCUR4CY

TO( .1273 TRA-I,291B TC5-I.J855 8AU .4725 SGT 1895.| SGR 446.8 $G5 443.2 ST 440,4 SR 271.3 $5 2_?.0

R0[ -.2485 RRA .19J7 RC5 ,2740 FAU ,J45|1 RRT -.8278 RRF -.9648 RTF .9|29 CRT -.5J80 CR$ .8613 CST -.5346

FO[ .6655 FRA-1.6844 FC3-4.5182 BSP 5656 SG8 |945.1 R23 .17|2 RI5 -,9|76 LSA 548.6 NSA 133.2 554 J9.3

BO6 .Z792 BRA 1.5059 e(5 |.2J49 FSP °1428 5GI 1929.5 SGZ 245,9 THA J68,76 EL| 469.| (L2 2l?.e ALF t57.10

LAUNCH 04TE DEC _0 |965 FLIGHT T_N[ ]06.00 ARR|VAL 04TE APR 5 1966

N[LIOC[NTRZC CON|C

RL 147.16 LAL .00

RP 106.41 LAP 1.J4

RC 100.313 GL Jl.71

PLAN(TOC(NTR|C CONIC

C3 28.237 VHL 5.314

LNCH AZNTH LNCH TIME

90.00 2 16 IJ

90.00 J1 45 3|

100.00 3 32 38

100.00 13 9 45

110.00 4 29 47

110.00 14 29 5

0ISTANC[ 514.749

LOL B7.90 VL ZB.4?? GAL -9.76 ATL 67.80 HCA 148.9J 5NA 133.72 [CC .19641 [NC Z.EOJ6 Vl 30.271

LOP 236.82 VP 38.158 GAP 3.06 AlP 91.89 TAL 229.91 TAP 18.eJ RCA 107.46 APO 159.96 V2 34.957

GP ]3.56 ?AL |52._6 7AP 119.02 ITS 5.06 7A[ 147.66 [T[ J65.96 ZA¢ 30.55 [TC 17Z.26 CLP-119.93

0L4 -9.89 RAL 293.08 RAD 6568.1 YELl2,232 PTH 2.20 VHP 3.725 0PA -9.54 RAP 297.25

L-I TIN( IN| LAT |NJ LONG IN| RT ASC IN| AZNTH IN| TIME PO CST TIN IN| 2 LAT

|996.?0 -13.47 27.54 I58.36 l|5.15 2 49 18 1386.7 -9.97

5254._8 26._0 257.11 163.80 80.49 J3 |J 6 4654.7 Z5.21

1140.05 -14.64 8.82 157.17 l|6.36 4 ! 38 ]J4O.O -1O.�g

4976.58 28.08 216.40 165.55 79.50 14 32 41 4576.6 16.32

1561.08 -17,74 555.55 156.06 l|9.?l 4 55 48 961,1 -13.65

4728.29 3J,50 |96.69 162.68 75.99 15 47 54 4129.3 29.26

OIFFER[NTIAL CORRECTION5

TO[ .1210 TRA-I.3417 TC3-|.5195 BAU ,511l

RO[ -.1262 eRA .1916 RC3 .3057 FAU .13904

r0[ .3864 rRA-|.7416 FC3-4.2630 BSP 6|52

BO[ .2585 ERA 1.5555 8C5 1.5540 FSP -|567

MIO-COURS( EXECUTION ACCURACY

SOT 2054.7 SGR 456.9 303 428.2

RRT -.e5Z8 RRr -.8914 RTr .9158

SG6 2065.4 R23 .19]2 RJ5 -.9202

SGI 2072.1 SG2 254.5 THA 169.02

[CC 1.4647

IN| 2 LONG

ZO.61

ZZB.51

1.94

ZD6.O4

346.80

188.20

ORBIT O(TERNINATION ACCURACY

ST 451.4 52 254.Z 55 Z?8.2

CRT -.5136 CRS .8798 CST -.853J

LSA 550_5 MSA 227.0 5SA 19.0

EL| 48410 (L2 207.9 ALF |£0.45

LAUNCH OAT( D[C 20 1965 FLIGHT TIME 108.00 ARR|VAL OAT( APR 7 ]966

H[LIOC[NTRIC CONIC

RL 147.18 LAL .00

RP 108_4 LAP .96

RC 102.682 GL 11.05

PLAN(TO_ENTRIC CONIC

C3 27.355 VHL 5,230

LNCN AZNTH LNCH T;N_

90.00 2 24 3

90.00 JJ 42 31

IOO.00 3 40 12

IOO.O0 J3 9 5

110.O0 4 36 40

IIO.OO |4 29 5

OISTANC[ 520.865

LOL 87.90 VL 26.428 5AL -9.59 ATL 87.95 HCA |52.|0 5HA 155.54 [CC .|9549 INC Z.0456 vJ 30.17J

LOP 240.01 VP 38.109 GAP 3.58 ATP 91.81 TAL 228.84 TAP 20.94 RCA JO7.ET APO 159.41 v2 34.945

GP 14.61ZAL 151.85 ZAP J22.05 (TS 6.74 7A( 145.39 (T( 163._4 7AC 30,34 [TC 174.06 CLP-123.24

OLA-IO.44 RAL 293.9A RAO 6568.1 VEL 12.196 PTH 2.19 VHP 3.815 0PA -8.52 RAP 297.00

L-Z TIM( IN| LA T IN| LON_ _NJ RT A$C IN| A?NTH IN| TIN( PO CST TIN _NJ 2 LAT

1960.79 -|2.71 26.0_ J58.69 |15.52 2 56 44 1360.8 -9.|7

5264.7? 26.91 237.85 164.5! 80.65 15 J0 16 4664.8 25,37

1715.|Z -|5,88 1.36 158.10 1|6.74 4 8 48 1115.1 °J0.16

49_5.6B 28.19 Z17.06 16A.06 ?9.65 14 32 9 4585.? 26.47

J538.3J -|6.96 35_.22 156.37 120.13 5 2 IB 938,3 -12.83

4?35.25 3J.62 |97.20 163.22 ?6,26 15 48 0 4135.2 29.41

OIFF£R[NT_AL CORR(CTION$ NI0-COUR$( (X((UT]ON ACCURACY

TO[..1079 TRA-I.3919 TC3-1.459_ BAU .5477 SGT 2|7|°9 SGR 469.6 S_5 4J0.9

RDE -.20?3 RRA .ItN)O Re3 .3371 FAU .J3230 RRT -.8734 RRI r -.9154 RTF ,9172

FO[ ,5|0! FRA-1.5869 FC5-4.187J 65P 6609 SGB 2212,| 225 .2169 R|3 -.92|6

60[ ._537 6RA J.59S9 8C3 1.Ag76 FSP -1528 SGI 2210.7 SG2 224.6 THA 169.J9

(CC J,4501

IN| 2 LONG

Jg.|Z

229.50

.53

208.66

345,54

|88.69

ORBIT O[T(RHINAT_ON ACCURACY

ST 479.2 SR 136.0 55 25?.5

CRT -.5010 CR5 .8790 CST -.8469

L$A 550.3 N$A 219.6 $54 _g.7

[L| 496,5 [L2 197.2 ALF ]63.46

1924



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 2. 1965-66

LAUNCH DATE DEC ZD 1965

H[L|OC[NTRIC CONIC

RL 147.18 LAL ,O0
RP I09.48 L4P .77

RC 105.043 GL 10.14

PLAN[TOC(NTRIC CONIC

C3 26,445 VHL 5,142

LNCH ATNTH LNCH TIM£

gO.DO Z 33 58
90.00 I! 40 J2

lOO.OO 3 49 41

100.00 J3 ? 10

I;O.O0 4 45 12
110.00 14 28 9

FLIGHT T|N[ I|O.00 ARRIV4L DATE APR 9 |966

DISTANCE 326.9§7

LOL 87.90 VL 28.376 GAL -9.41 AZL 88.J5 HCA 155.28 SNJ |32.95 ECC .|9461 IN( 1.8529 Vl 30.271

LOP 243.20 VP 3J.059 GAP 3.69 AlP 91.66 TAL 22?°73 TAP 23.02 RC4 I0?.DB 490 159.82 v2 34.932

GP 13,93 7AL 151,38 Z&P 124.73 [TS 6.76 74[ 143.23 [T[ 16R.39 Z4¢ 30.38 [TC 176.29 CLP-|26.33

CLA -i1.19 R4L 294.69 RA0 6568.J VEL 12.1§8 PTH 2.18 VHP 3,9J6 0PA -7.20 RAP 296.90 ECC 1.435Z

L-I T|NE IN; LAT IN; LONG IN; RT A$C INJ AZNTH JNJ TIN[ PO CST TIN |NJ 2 L4T IN; 2 LONG

1927.72 -11.73 24.08 J59.10 11§.96 3 6 6 1327,7 -B.lfl 17,23

fl281.03 27.06 Z39.99 J64.96 81.39 13 8 13 4691.0 25.61 Z3D.63

1683.44 -12.90 5.32 |58.51 1J7.20 4 17 45 i083.4 -9.J6 358.73

5000.55 28,37 218.J2 164.7_ 80.16 J4 30 3I 4400,5 26.72 209.?I

I509.62 -15.97 350.58 156,75 120.63 5 10 21 909.6 -IJ.79 343.97

4747.J3 31.8J 198.07 163.91 76.16 J5 47 17 4147.1 29.66 189,52

D|Fg[RENTIAL CORRECTIONS
TOG .0829 TRA-I.4J63 TC3-J.GO?4 BAU .5837

R0E -.1843 RRA .1879 RC3 .3773 FAU .J2f153

fOE .4158 FRA-l.4343 FC3-4.J095 BSP 7092

¢0( .202| BRA J.4287 BC3 J.65IO FSP -12_7

L_UNCH DATE DEC ZO 1965

HELIOCENTRIC CONIC

RL 147.J8 LAL .00

RP 108.§Z LAP .§9
RC IO7.406 GL 8.93

PLANIETOCENTRIC CONIC

C3 25.505 VHL 3.050

LNCH AZMTH LNCH TIM£

90,00 2 46 56

90.00 lI 3_ 47
IO0.O0 4 2 Z

100.00 J3 3 23

JIB.DO 4 58 9

llO.O0 14 25 45

DIFFERENTIAL CORRECTIONS

TO[ .0433 TRA-J.4385 TC3-J.7638 8AU ,6J87

ROE -.1590 RRA .J847 RC3 .4_0 FAU .JJJ38

F0[ .3079 FRA-1,2769 FC3-4.0184 88P 7564

80E .I648 8RA J.4503 _C3 J.BJ45 FSP -J220

N_D-COURS[ EXECUTION ACCURACV ORBIT 0[T[RNINATION ACCUR4CV

SGT 2308.5 SGR 4_8.| SG3 393,4 8T 493,8 SR 2J5.5 SS 231.8
RRT -.8907 RRF -.937J RTF .�JBI (RT -.4742 CRS .8685 CST -.8420

$GB 2359.5 R23 .2462 RJ3 -.9226 LSA 547.8 NSA 208.9 SSA IB.4

5GJ 2349.4 SG2 2J8,0 THA J69.24 _LI 506.0 EL2 |85.J ALF I86.47

FLIGHT TIN| JJ2.O0 ARRIVAL DATE APR I| 1966

O|$TANC[ 333.027

LOt. 87.90 VL 29.323 GAL -9.22 AZL 88.39 HCA |58.47 $NA 132.55 ECC .J9377 INC 1.6077 v; 30.271

LOP Z46,38 VP 38.009 GAP 3.99 AZP 9J.50 TAL 226.57 TAP 25.04 RCA J06.87 APO 158.23 V2 34.920

GP 17.64 7Ak 150,94 ZAP J2?.0G (T$ 1J.23 lag Jal.IJ (TE 16J.06 ZAC 30,67 (TC 179.10 CLP-129.23

OLA -I2.23 RAL 295,97 RAO 65_.0 VEL 12.119 PTH 2,17 VHP 4.033 OPA -5.46 RAP 296.94 ECC 1.4197
L-I TIN| |NJ LAT IN; LONG IN; RT AS( IN; AZMTH JNJ TIME PO CST TIN IN; Z LAT IN; 2 LONG

J883.90 -IO.&_ 21.53 /59.63 J16.48 3 18 20 1283.9 -6.78 14.75

9306.94 27.33 240.85 165.81 B2.29 13 4 14 4706.9 25.0_ 232.44

J641.64 -1J.59 3.11 159.0J 117.75 4 29 23 J041.6 -7.79 356.39

5024.43 28.64 219.85 J65.60 8|.03 14 27 7 4424.4 27.10 ZI1.38

1472.13 -14.66 348.47 157.23 121.23 5 20 41 872.1 -I0,42 341.93

4766,7J 3Z.JO 199.52 J84.84 77.57 J5 45 11 4166,7 30.O6 J90.90
MZ0-COURS[ EXECUTION ACCURACY ORBIT DE TERNINA TION ACCURACY

SGT 2442.3 5GR 5J3.5 8G3 374.G ST 506.7 5R 192.0 95 201.5

RRT -.9038 RRF -.9557 RTF .9J64 CRT -.4299 CRS .6393 CST -.6416

$GB 2495.7 RZ3 ,2783 RJ3 -.923J L$A 544.J NSA J93.3 $54 18.4

$GJ 2486.4 SG2 2J5.8 THk 169.16 ELI 5J3.7 EL2 |70.8 4LF 169.58

LAUNCH DATE DEC 2D 1965 FLIGNT TINE 114.00 ARRIVAL OAT[ APR 13 1966

DISTANCE 359.0?5

LOL 87.90 VL 28.269 GAL -9.03 4ZL 88,72 HCk 161.65 SN4 J32.14 [CC .J9299

LOP 249.56 vP 37.957 GAP 4.Z8 aZP 91.22 TAL 225.36 TAP 27.01 RCA 106.64

GP 19.94 7AL 150.49 7AP 128.94 (T5 14.37 24( 138.93 (T( 159.23 _A_ 31.24

INC 1.2812 Vl 30.271
APO |5?.65 V2 34.909

ETC J82.71 CLP-131.96

RAP 29?.04 [CC 1.4038

IN; 2 LA7 IN; 2 LONG

-4.84 11.31
26.52 235.39

°5.87 353.17

27.67 214.13

-8.52 339.18

30.68 193.ZI

HELIOCENTR[C CONIC

RL 147.18 L4L .00

RP 108.56 LAP .40
RE 109.??0 GL 7.24

PLANETO_£NTRIC CONIC
C3 24.538 VHL 4.954 0LA -13.73 RAL 297.19 RAO 6568,0 VEL 12,080 PTH 2,16 VHP 4.172 0PA -3.J3

LNCH AZNTH LNCH TIN| L-I TIM( JNJ LAT ]NJ LONG |NJ RT ASC IN; AZNTH JNJ TIN| PO CST TIM

90.00 3 4 48 1822.93 -8.54 18.03 160.35 117.10 3 35 11 1222.9

90.00 11 E7 44 5348.89 27.68 243.87 166.99 83.76 12 36 53 4i48.9

IOO.O0 4 18 35 1583.80 -9.74 359.82 159.71 118.40 4 45 19 983,8

IOO.O0 12 56 18 5063.Z4 29.01 222,67 166.81 82.47 14 20 41 4463.2

;IO.O0 5 ;O 56 1420.87 -12.83 345.62 157.88 121.96 5 34 3? 820.9
110.00 14 20 46 4796,94 32.53 201.93 166.13 78.93 15 40 45 4i98.9

DIFFERENTIAL CORRECTIONS NI0-COURSE [X£CUT|ON ACCURACY OREJT DETERNIN4T|ON ACCURACv

TO[ -.Ol?l TRA-1.4452 TC3-1.9286 8AU .6525 SGT 2571,4 SGR 547.8 563 353.0 ST 5J9.8 SR |64.2 SS 167.3

ROe -.130J RRA .I791RC3 .4_6J FAU .11045 RRT -.9117 RRF -.9709 RTF .9J78 CRT -.3619 CR$ .7756 CST -.8564

FOE .1843 FRA-I.IO?3 FC3-3.8969 BSP 8001 SG8 2629.J 223 .31J3 RJ3 o.9230 LSA 544.0 NSA J69.6 $$A 18.8

8DE .1312 8RA |.4563 8C3 !.9889 FSP -J|47 SG| Z6J9.8 962 221.0 THA 168.93 ELI 523.5 EL2 JG_.0 ALF 172.88

LAUNCH DATE DEC ZO 1965 FLIGHT TIN£ JIG.00 ARRIVAL OATE APR |fl J968

HELIOCENTRIC CONIC O|STANC[ 345.J02
RL 147.18 LAL .00 LOL 81.90 VL 28.213 GAL -8.83 AZL 89.18 HCA J64.83 SNA 13J.73 ECC .19226 INC .6240 Vl 30.271

RP I08.59 LAP .22 LOP 252.73 VP 37.905 GAP 4.55 ATP 90.80 TAL 224.1J TAP 28.94 RCA 106,41 APO 157.06 V2 34.897

RC 1;2.133 GL 4.74 GP 23.13 ZAk J3O.O0 ZAP 130,19 ETS J8.44 ZA[ 136.49 [TE 156.7| 7AC 32.21ETC 187.47 CLP-134.56

PLANETOC_NTRIC CONIC

C3 23.567 VHL 4.855 OLA -JG.O0 RAL 298.66 RAD 6568.0 VEL 12.039 PTH 2.15 VHP 4.350 OPA .JO
LNCH AZMTH LNCH TIME L-| TIME IN; LAT IN; LONG |NJ RT ASC ZNJ AZNTH IN; TIN| PO CST TIM

90,00 3 3J 24 1732.02 -5.69 12.88 16J.48 1|7.79 4 O 16 1132.0

90.00 JJ J2 31 5419.99 28.10 249.03 J68.7Z 86.32 12 43 JJ 4820.0

JO0.O0 4 43 flJ J498.27 -6.93 355.02 J60.80 J19.15 5 8 49 898.3

IOD.O0 IZ 43 6 5128.98 29.50 227.50 168.60 84.97 14 8 35 4529.0
|IO.OO 3 32 21 J346.34 -10.Jl 34J.56 |58.8? JZZ.83 5 54 47 746,3

|10.00 14 |J 5 4853.6? 33.J9 206.07 J68.08 8J.3J J5 3J 59 4253.?

OIFF£R[NT|AL CORRECTION8

TOE -.JJ4_

RO£ -.0914

FO_ ,0_40

80£ .J47_

RZO-COURB£ EXECUTZ(_ 4CCURACV

TRA-I.4332 TC3-2.1058 BAU .6869 $GT 270J.0 $GR 59?,4 863 328.9

RRA .1712 RC3 .5648 FAU q10179 RR7 -.9J50 RRF -.982? RTr ,9J74

FRA -.93J_ FC3-3.7394 BSP 8475 56_ 2766.Z R23 .3390 RJ3 -.9234

MA J.4434 BC3 2.J803 FSP -J074 5GJ 2756.J SG2 236.J TNA J68.47

RAP 297.1J _CC J.3879

IN; 2 LAT |NJ 2 LONG
-1:93 6.22

27.29 240.45

-2.99 348.44

28.49 2J6,84

-5.72 335.23
3J.63 197.19

ORBIT D[TCRNINATION ACCUR4CV

ST 548.4 $R J27.2 88 135.?

CRT -.2801 CR$ .5775 CST -.9291

LGA 564.J MGA 129.0 SGA 20.7

EL; 549,6 £L2 121.8 ALF |78.09
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL 2. t965-66)

LAUNCM DATE 0EC ZD |965

HELIOCENTRIC CONIC

RL 147.|8 LAL .00

RP 104.63 LAP .03

RE 1J4.493 GL .77

PLANETOCENTRIC CONIC

C3 22.6?4 VHL _.762

LNCH AZNTH LNCH TIME

90.00 4 16 38

90.00 10 42 46

IOO.O0 5 25 33

I00.00 12 16 32

110.00 6 T 4

110.O0 13 51 32

FL|GHT TIME 116.0D ARRIVAL DATE APR 17 J966

D|$TANCE 351.108

LOL 8?.90 VL 26.15T GAL -8.68 AZL 69.87 HCA 16B.0J 5MA J31.32 ECC .19156 INC .1359 Vl 30.271

LOP 255.91VP 37.853 GAP 4.82 ATP _(_.13 TAL 228.82 TAP 30.63 RCA 106.16 APO 156.4T v2 34.686

GP 8?.BO 7AL 149.88 TAP 130.40 ET$ 23,89 ZAE |33.4| ETE 153.24 ZAC 33.85 ETC i93.92 CLP-137.JZ

0LA -19.68 RAL 300.56 RAD 656T.9 VEL |8.002 PTH 8.1A VHP 4.606 DPA 4.81 RAP 296.9? ECC 1.3732

L-Z TIME 1NJ LAT INJ LONG INJ RT A$C INJ ATMTH |NJ TIME PO CST T|N INJ 2 LAT INJ 2 LONG

1579.99 -.81 4,37 163.66 JIB.31 4 42 56 9BO.O 2.96 357.?4

5553.I9 _8.29 258.76 l?I.4? 91.19 18 15 80 4953.2 28.16 2flD.JD

1357.58 -E.21 347.24 168.90 119.88 5 48 II 75Y.6 J.77 340.?Z

5250.63 29.89 836.53 171.48 Bg. TO 13 44 3 4630.8 Ze.53 227.74

I227.49 o5,67 535.83 160,75 183.77 6 8T 32 627.5 -1.19 329.00

4953.69 33.96 213.78 I?1.89 85.B0 15 14 5 A353,7 33.00 ED4.6Y

DIFFERENTIAL C_RECTION$

T0£ =.2760 rRA-1.3882 TC3-2.8859 BAU .7218

ROE -,0_80 RRA .J564 RC3 .6664 FAU ,09107

FOE -.1824 FRA -.73OI FC3-3.4771 99P 8941

8DE .2786 8RA 1.3969 BC3 8.3811 FSP -973

MID-COURSE EXECUTION ACCURACY ORBIT DETERNINATION'ACCURACY

SGT 8827.8 SG_ _66.9 S_3 297.s ST 6_0.7 SR TT.S ss l,T.0
RRT -.9185 RRF -.9908 R_ .9J68 CRT -.3663 CR$ ,3OOB CST -.9803

SGB 2905.4 R23 .3587 R13 -.924! LSA 647.6 HSA 73.O SSA 26.5

SGI 8893.1 $G8 266.6 THA 167.75 ELI 631.4 EL2 72.3 ALF 177.38

LAUNCH DATE DEC ZO J965 FLIGHT TINt 180.00 ARRIVAL DATE APR 19 1966

HELIOCENTRIC CONIC DISTANCE 357.094

RL 147.18 LAL .OO LOL 87.90 VL 28.100 GAL -B.40 AZL 91.05 HCA 171.16 SMA 130.90 ECC .19096 INC 1.0449 vl 30.271

RP IO8.66 LAP -.16 LOP 259.08 VP 37.801 GAP 5.0? ATP 88.96 TAL 221.49 TAP 32.67 RCA I05.90 APO 155.90 VZ 34,875

RC 116.852 GL -6.I9 GP 35.J2 7AL 147.57 ZAP |28.68 ET$ 31.31 7AE 18B.B2 ETE 1A8.53 7AC 36,90 ETC L_32.92 CLP-139.82

PLANETOCENTRIC CONIC

(3 22.Z29 VNL 4.71_ DLA -26.24 RAL 303.48 RAD 6567.9 V[L

LNCH A?MTH LNCH TIME LoI TIME INJ LAT

90.00 6 6 5 1229.74 10.29

90.O_ 9 16 B 605.78 25.37

JO0.O0 6 58 36 _059.06 7.84

100.00 II 5 58 5539.72 28.09

IlO.OO ? 17 J8 1001.41 2.96

IIO.OO 13 4 5 5170.15 33.75

DIFFERENTIAL CORRECTIONS

TOE -.5735 TRA-I.2780 TC3-8.4|97 BAU .7562

ROE .O608 RRA .1247 RC3 .7871 FAU .076A7

FD£ -.4659 FRA -.4910 FC3-2,9764 BSP 9364

8DE .5767 BRA l.ZB40 8C3 2.5445 FSP -B32

JI.gB4 PTH 2.14 VHP 5.DGI DPA JI.iO RAP 296.22 ECC 1.3658

INJ LONG _NJ RT ASC INJ ATMTM INJ fiNE PO CST TIN INJ 2 LA T INJ 2 LONG

344.62 J69.9J 116.53 6 26 35 629.7 13.Z_ 337.6?

305.26 175.58 103.Ol 9 26 14 3.8 26.91 296.93

330.78 J68.60 IJB.94 T 16 35 459,1 11.64 324,06

257.75 176.22 1OO.68 12 3e |8 4939,7 29.27 249.I5

323.41 165.60 124.07 7 34 O 4OJ.4 7.4J 317.15

830.64 J77.|7 95.75 I4 30 15 4570.I 34.18 ZIJ,4Z

M|D-COURSE EXECUTION ACCURACY ORBIT _ETERMINA TION ACCURACY

SGT 2947.8 SGR 764,8 SG3 254,1 ST 871.9 SR 92.3 SS 764.5

RRT -.9038 RRF -.9953 RTF .9174 CRT -,9857 CRS .9616 CST -.9fl36

SG8 3045.4 R23 .3651 RI3 -.9268 LSA 912.5 MSA 76.6 SSA IA.D

SGI _028.7 5G2 318.6 THA 166.65 ELl 876.6 EL2 15.5 ALF 174.O4

LAUNCH 0ATE DEC ZD 196_ FLIGHT TIME 122.00 ARR|¥AL DATE APR 21 1966

HELIOCENTRIC CONIC DISTANCE 363.034

RL 147.19 LAL ,OD LOL 87.90 VL 29.D42 6AL -B.17 ATL 93.53 HCA 174.3A SMA 13D.4B ECC .19038 INC 3.5383 Vl 30.771

gP 1OB.69 LAP -.35 LOP 262.25 VP 3T.T48 GAP 5.38 ATP 86.46 TAL 22D.|2 TAP 54.46 RCA 105.64 APO J55,32 V2 34,865

RC 119.Z06 GL -20.25 GP 47.55 7AL 14J.38 TAP 182,9D ETS 41.45 7AE l_D.G2 ETE 142,92 7AC 43.85 ETC 215.53 CLP-J43.59

PLANETOCENTR[C CONIC

C3 24.420 VHk 4.942 DLA -39.48 RAL 309.44 RAD 6568.0 VEL |2.075 PTM 2.16 VHP 6.llA 0PA 24.30 RAP 893.64 [CC J.AD|9

LNCN AZMTH LNCH TIN[ L-I TIME INJ LAT |NJ LONG INJ RT A$C _NJ 47NTN INJ TIME PO CST TIM _NJ 2 LAT INJ 2 LONG

61.2fl 4 48 59 1554.I9 25.0? 17.5J lBA.82 121.56 5 14 53 954.2 29.05 1D.13

I18.75 II 21 14 5615.25 85.08 262.22 J94.83 121.55 18 54 50 50|5.3 29.06 754.84

61,23 4 46 _9 1554.19 _5,01 17.51 JB4.B2 121,36 5 14 53 954.8 29.05 10.13

118.75 II 21 14 5615.25 25.08 262.22 184.83 181.55 12 54 50 5015.3 29.06 254.84

61.25 I 48 59 1554.19 25.07 17.51 |94.68 121.56 5 14 53 954,2 29.05 10.13

118.75 II 21 14 5615.25 23,08 262.22 184.63 121.55 l_ 54 5D 50J5.3 29.06 t54.64

DIFFERENTIAL CORR{CTION$ NI0-C(_JR_E EXECUTION 4CCURACY ORBIT DETERMINATION ACCURACY

TDE-l._722 TRA-J.DO45 TC3-2._640 BAU .7863 SGT 30?5.6 aGR 880.5 aG3 J86.I ST 1544.4 aR 336.9 55 _19.3

ROE .28@5 RRA .035J RC3 .8219 FAU .O54|6 RRT -.8833 RRF -.9938 RTF .9240 CRT -.9684 CRS .9991 CST -.9780

FOE -.8432 rRA -.1908 FC3-1.9200 _$P 9838 aG_ 3199._ R23 .3486 RJ3 -.9358 LSA J656.9 MaA |_7.7 SaA 3.2

BOE |.3048 BRA 1.0051 8C3 2.4086 FaP -609 aGl 3|74.l SG8 399.9 THA |65.5? ELl 1578.6 EL2 82.2 ALF J68.O4

LAUNCH DATE DEC 20 1965 FLIGHT TIME 124.O0

HELIOCENTRIC CONIC

RL 147.18 LAL .OO

RP IDB.7Z LAP -.53

RC 121.557 GL -_0.OJ

PLANETC_ENTRIC CONIC

C3 5_.241 VML 7.632

LNCN ATMTH LNCH TIME L-! ?INE INJ LAT

29.I2 5 0 28 2015.06 24.22

130._e 15 0 29 5589._A 24.23

29.12 5 0 28 2015.O6 24.22

150.88 15 0 29 5589.24 24.23

29.12 5 0 28 2013.06 24.82

150.88 J5 0 29 5589.2A 24.23

OJFFER(NTIAL CORRECTZON$

TOE-3.9969 TRA .I467 TC3 -.8623 8AU .6949

ROE .4640 RRA -.26(15 R_3 .2300 FAU .02|47

FOE-I.IBB3 FRA .|90? FC3 -.3192 SaP 10131

BO£ 4.0139 8RA .3059 9C3 .8925 FaP -290

ARRIVAL DATE APR 23 J966

DISTANCE 368.961

LOL BY,90 VL 27.983 GAL -T.93 AZL 108.18 HCA 177.A7 SMA 130.06 ECC .|8978 INCIS.|-??O:: Vl 30.271

LOP 265.42 vP 37.696 GAP 5.55 AZP 77.63 TAL 8JB.70 TAP 36.|6 RCA 105,36 APO 154.75 v2 34.856

GP 69.73 7AL 119.31 TAP |08.94 ETa 60.44 7AE |02.48 ETE 145.47 7AC 56.97 ETC 23_.24 CLP-159.53

0LA -64.63 RAL 338.36 RAD 6569.! VEL 13.AOJ PTH 2.45 VHP 10.701 0PA 45,41 RAP 282.23 ECC |.95B5

INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO (ST TIM INJ 2 LAT INJ Z LONG

63.97 236.03 I_I.gB 5 34 3 14|5.l 31.2J 59.95

258.59 236.05 151.98 16 33 38 4989.2 31.22 254.62

63.92 236.03 151.98 5 34 3 14lG.l 31.21 39.95

258.59 236,05 I51.98 16 33 38 4989.2 3i,_2 234.62

63.91_ 236.03 151.98 5 34 3 14J5.| 3J.2| 39.95

256.59 236.05 151.98 16 33 38 4989.2 3J._2 254.62

MID-COURSE EXECUTION ACCURACY OR_fT DETERMINATION ACCURAC y

aGT 3280.0 SGR 682.6 SG3 92.4 aT 2994.5 5R 376.D SS 630.2

RRT ".7261 RRF -.6749 RTF .9681 CRT -,936| CRS .9629 CST -.9963

aGB 33_0.2 R23 .2298 RJ3 -.9738 LaA 3126.? MSA 146.5 SSA .6

SGJ _18.0 SG2 463.9 THA J7J.23 ELI 3015.2 EL2 /31.3 ALF 173.28
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES cVOL 2, 1965-66p

LAUNCH OAT[ 0EC ZO J965 FLIGHT TIME ]26.00 dRR[VAL GATE APR 25 1966

HELIOCENTRIC CONIC 0|STANCE 3?5.269

RL 147.18 LAL ,DO LOL 87.90 VL 2?°925 GAL "7.77 A?L 43.83 HCA 181.00 SNA 129.65 ECC .19050 TNC46.1674 v| 30.27]

RP IO8.75 LAP ".72 LOP 168.59 VP 57.6A4 GAP 5.86 &TP 136.J7 TAL 2|7.46 TAP 59.4? RCA 104.96 APO 154.52 V2 34.846

RC 123.903 GL 59.64 CP -72.02 7AL 99.08 TAP 97.94 £T$ J99.43 ?AE ?2.88 [TE |22.|? ZA( 94.88 ETC 26.39 CLP 116.56

PLANETOCENTRJC CONIC

C3 535,156 VHL 25.133 ¢LA 46.2| RAL 3|5.25 RA0 657Z.4 VEL Z5.621PTH 3.36 VHP Z6.775 OPA -64.$4 RAP J41.69 ECC 9.60?0

LNCH ATMTH LNCH T|NE L-J TINE ;NJ LAT IN| LONG ]NJ RT ASC |NJ A?NTH |NJ TIME POCST T|N IN| 2 LAT IN| 2 LONG

51.BZ 16 23 Z5 4885.67 -1.56 Z26.45 ZZ|.76 43.8| |7 44 51 4285.7 -?.52 221.29

JZB.JB 0 J7 10 3449.70 -J.35 JJ4,66 12J.75 43.8J J J4 39 2646,7 -7,30 109,5J

51.6Z J6 23 25 4865.67 -|.56 226.45 221.76 43.61 17 44 51 4285.7 -7.52 22J.29

IES.lB 0 17 10 3448.?0 -1.55 114.66 211.75 43.81 | 14 39 2649.7 -?.50 |09.5!

51.82 16 23 25 4865.67 -1.56 226.45 221.76 45.6l J? 44 51 4285.7 -?.32 22J.29

IZ8.JB 0 |7 10 5446.70 -1,55 1|4.66 22J.75 43.81 | |4 39 E648.? -?.30 IO9.51

OJFFERENT_AL CORRECTIONS MID-COURSE [X[CUTION ACCURACY ORBIT 0ETERNINATION ACCURACY

TOE 1.4901 TRA |.3663 TC5 -.O296 BAU 1.|883 $GT 627.B SGR 3291.4 $63 52.0 ST 397.2 SR 2969.9 $5 I305.2

R0-|1.6930 RRA 3.5170 RC3 -.J654 FAU-.O|572 RRT -.|782 Rf_ -.9956 RTF .2694 CRT -.6746 CR$ .9995 CST -.8889

rOE Z.2674 FRA -._103 FC3 .O2fl4 6$P 6959 SG8 33_0.7 RZ3 -.0870 R|3 -.9962 LSA 3162.5 MSA 193.Z 5SJ .5

60[11.9860 eRA 3,773| 6C3 .1661 FSP -120 SGJ 3293.4 SG2 6J7.3 ?HA 92.02 ELI 2990.2 EL2 191 .3 ALF 96.70

LAUNCH OATE DEC 20 1965 FLIGHT TIME |26,00 ARRIVAL DATE APR 27 1966

HELXO¢/HTR]C CONZC DISTANCE 380.987

RL 147.|B LAL ,00 LOL 87.90 VL Z7.866 GAL -7.48 ATL 76.83 HCA 163.96 SNA J29.23 ECC .J6944 INC13.J653 vl 30.27|

RP J06.78 LAP -,90 LOP 27|.76 VP 37,592 GAP 6.05 ATP J03.|4 TAL 215.90 TAP 39,86 RCA J04.75 kPO J53.?J VZ 34.836

RC |16.245 GL 51.33 GP -56.10 ZAL ||5.13 ZAP l|9.62 ETS 297.47 ZA[ 107.91ETE 209.80 7AC 75.86 (TC ||9.24 CLP-152.40

PLAN(TO(ENTRJC CONIC

C3 63.20J VHL 7.950 DLA 33.02 RAL 299.06 RAO 6569.2 VEL J3.585 PTH 2.48 VHP ?.TJA _PA -75.82 R_P 336.62 ECC 2.040J

LNCH AZNTH LNCH TIN| L-I TIME IN| LAT IN| LONG IN| RT ASC IN| AZMTN IN| TIME POC$T TIM IN| 2 LAT IN| 2 LONG

?Z.26 J7 $ |0 4254.94 -|3.65 |8_.73 |87°|3 59,64 18 |? 5 3654.9 -17.58 I76.91

IO7.74 ZI 37 J6 5389.08 °|3.64 119.38 J87.12 59.63 22 _3 45 2789.| -|7.57 I12.56

72.26 17 6 10 4254.94 -I3.65 183,73 J87.I3 59.64 16 |7 5 3654.9 -|7.58 176.9!

107.74 2| 37 I6 3389.08 -13.64 J19,38 J87.I2 59.63 22 33 45 2789.J -17.57 |12.56

110.OO 22 $8 37 3J39.JO -2|.05 104.33 19J.4J 62,42 23 50 _6 2539.| -24.57 96.95

J10.OO ZO 44 0 3532.92 -6.47 |27.50 |82.57 $6.36 ZJ 43 I3 2952,9 -I0.85 I21.15

DIFFERENTIAL CORRECTIONS N50-COUR$[ EXECUTION ACCURACY ORBIT OET[RNINAT[ON ACCURACY

TOE 3.2183 TRA-2.7325 TC3 -*8|52 8AU .694A SGT 3546.3 5GR 567.2 SG5 131.6 ST 2424.4 SR 242.6 55 788.7

ROE .3228 RRA .269J RC3 -.1040 FAU .0340| RRT .J6|3 RRF .4404 RTF .9567 CRT .8557 CRS -.8994 CST -.9912

FOE 1.6200 FRA -,7420 FC3 -,46_9 8$P J||66 568 3565.3 R23 .2883 R|3 .9572 LS4 2555.? MSA 164,3 SSk ,8

BDE 3.2344 BRA 2.7457 6C3 .82|8 rSP -451 $GJ 3546.6 SG2 362.3 THA .97 £LJ 2432.9 ELE J33.5 ALF 4.78

LAUNCN DATE DEC 20 1965 FL|GNT T|NE ]30.00 4RR|VAL 0ATE JPR 29 J966

HELTOC[NTRZC CONIC

RL J47.J8 LAL .00

RP 108.80 LAP -I.08

RC 12g.581 GL 42.98

PLAN[TOC(NTRZ( CON|(

C3 38.093 VHL 6.172

LNCN ATNTH LNCH TIME

90.00 21 50 l

90.00 17 6 6

JDD.DO 23 30 JB

100.00 16 8 30

110.00 I 20 J9

110.00 IB 38 55

O_FFERENT|AL CCRRECTION$

TOE Z.0809 TRA-2.340_ TC3-|.54J4 EAU .7907

R0E .30|9 RRA .0685 RC3 -,|659 FAU ,0_622

F0E /.6349 FRA -.7839 FC3-1,2776 BSP 11266

BO£ _._O27 8RA _,34|5 BC5 |.$_26 rSP -682

DISTANCE 386.6?5

LOL 87.90 VL 27.807 GAL -7.22 AZL 8|.23 HCA |8?.|0 SNA 128.8Z ECC .I89J3 INC 8.T731 Vl 30.271

LOP 274.92 VP 37,541 GAP E.2? AZP 98.?1 TAL 214,40 TAP 4|,5| RCA 104.46 4PO 153.18 V2 34.830

GP -37.90 ?AL |25.08 ZAP 152.92 [T$ 510,69 ZAE 120,|2 ET[ 205.02 7AC 64,|E ETC 130.?? CLP-149.66

DLA 23,66 RAL 300.64 RA0 6568.5 VEL |2.626 PTH 2.29 VHP 5.9|| 0PA -57.95 RAP 322.26 ECC 1.6269

L-I TIME IN| LAT |NJ LONG ;NJ RT kSC IN| AZNTH IN| TIME POCST TIN |NJ Z LAT ZNJ 2 LONG

5222.93 -2_.77 112,35 |82.59 77,84 22 43 44 2622.9 -27.I9 103.97

4169.15 -.96 170.26 |73.28 6|.70 16 15 35 5569.1 -4.73 163.62

2899.39 -28,04 89.07 J83.|0 ?9.JB 24 J8 37 2299.6 -29.24 80.4B

3967.72 1.06 154.34 |72.16 60.J2 19 14 38 3367.7 -2.92 i47.81

2567.71 -53.42 64.88 164,|2 82.58 2 3 6 I927.7 -34.12 55.71

3872.37 5.?0 144.23 |69.28 56.24 19 45 27 $272.4 1.25 138.00

MI0-COURSE EXECUTION ACCURACY ORBIT DETERNINA T_ON ACCURACY

SGT 3602.7 8GR 368.8 563 203.2 ST 2059.5 SR 281.1 SS 771.7

RRT .6121RRF .852l RTF .9322 CRT .9|02 CRS -.9736 CST -.9807

SG8 3621.6 R23 .3512 RI3 .9340 LSA 2210,0 NSA 179,0 554 1.9

$GI 3809.8 SG2 29|.0 7HA 3.8I ELI 2075.4 £L_ |15,5 ALF 7.10

LAUNCN DATE 0EC 20 J965 FLIGHT TIME 132.00 ARRIVAL OAT[ NAY I 1966

HELXOCENTR|C CONIC

RL J47.I8 LAL .00

RP 109.82 LAP -1.26

RC 130.9J! GL 37,82

PLANETO(.ENTRIC CONIC

C3 30,586 VHL 5.550

LNCH ATMTN LNCH TIN£

90.00 22 38 |7

90.0_ 16 12 37

lO0.O0 0 3_ !

JO0.O0 J7 22 fl|

J|0.00 2 8 ?

llO.O0 18 6 J5

DIFFERENTIAL C(_I_RECTION$

TD£ J.87_ TRA-2.J6|B TC3-2,0245 BAU .8302

ROE ._J42 RRA .0586 Re3 -.1320 FAU .06533

FOE 1.5185 FRA -.7207 FC3-1.8497 8SP J1537

BOE 1.6890 eRA 2.1626 pc3 2.0302 FSP -78|

DISTANCE 392.767

LOt. 67,90 VL 27,748 GAL -6.93 47L 82.93 HCA J90.26 SNA 128,4J ECC .J8895 ZNC 7.0726 vJ 30.27J

LOP 278.09 vP 37.49I GAP 6.48 A?P 96._6 TAL 212,89 TAP 43.|5 RCA 104.15 APO 152.67 v2 34,822

GP -27.63 7AL 125.79 7AP _40.26 ET$ 318.53 ?AE 125.39 ETE 202,87 ZAC 58.72 ETC 137,58 CLP-JGO.22

DLA 18.80 RAL 302.54 RAD 6568,2 VEL 12.327 PTH 2.22 VHP 5,353 DPA -47.55 RAP 319,9| ECC 1.5034

L-I TIN£ IN| LAT _NJ LONG _NJ RT A$C IN| ATNTH ZNJ TIME POC$T TIN IN| 2 LAT |NJ 2 LONG

2947.48 -28.2| 92.60 J78.8J 87.4I 23 47 25 2347.5 -2_.27 83.94

4333.89 4.35 179.46 J69.83 6|.99 J7 25 JJ 3733.9 .57 I72.82

2648.26 -_9.87 70,66 I78.87 88.88 I I9 9 2048.3 -79,73 61.86

4|08.33 3.80 ]62.08 J69.05 60.62 J8 3| J9 3508.4 1.85 J55,53

2356.94 -34,|3 48,50 J76.84 92.03 2 47 24 1736.9 -33.47 39.52

3972.43 9.45 J49.53 J66.82 5?,00 J9 12 26 5372.4 3.04 143.24

MI0-COURG[ EXECUTION ACCURACY ORBIT 0E TERH_NA TZON ACCURACY

SGT 389J.J $GR 283.7 $63 233.2 ST 1878.4 $R 222.8 $$ 733._

RRT .3784 RR_ .8334 RTF .92|4 CRT .8R95 ORS -.9722 CST -.9?|6

SGB 3702.2 R23 .3657 RI_ .9224 LSA 20J8.2 NSA 188.O SS4 3.Z

SGJ 3694,8 SG2 232.8 THA 2.57 ELI |886.B EL2 |O|.P ALF 6,05
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL 2, 1965-66

LJUNCH DATE DEC Z0 J96] fLIGHT TIME )34.0D ARRIVAL DATE NAY 3 ]966

H[L[OC[NTRJC CONIC O;$TANC[ 39b.649

RL 147.18 LAL .DO LOL 87.90 VL Z7.669 GAL -6.68 AZL 83.63 HCA 193.43 SMA J28.01ECC .]8687 ;NC 6.1670 Vi 30.271

Re J06.65 LAP -1.43 LOP 26J.25 VP 37.44| GA# 6.69 kZP 96.00 TAL 2]],35 TAP 44,77 RCA J03.83 APO ]52.]6 VE 34.616

RC 133.236 GL 34.72 GP -21.39 ?AL 126.67 ZAP ]44.77 [TS 324.]] _AE ]27.63 ETE 196.61 ZAC 56.4] ETC 142.56 CLP-151.3|

PLAN[TOCENTRJC CONIC

C3 26.902 VHL 5.J67 0LA ]6,06 RAL 304.57 RA0 6566.] VEL ]Z.J77 PTH Z.19 VHP 5.]95 OPA -4].O3 RAP 3|9,77 [CC |°4427

LNCH A_NTH LNCH TZHE L-| TIN[ JNJ LAT _NJ LONG ;NJ RT A$C |NJ AZMTH |NJ T;M[ PO C$T TIN IN] Z LAT IN] 2 LONG

90.00 23 3Z 57 2611.29 -28.22 82,65 ]76.97 92.40 24 19 46 Z21J.) -Z7,59 74,04

90.00 J5 52 54 4405.96 6.64 ]85.52 ]6g.IB 62.41 ]7 6 19 3606.0 2.89 176.84

JO0.O0 J 7 Jl 2520.09 "29.69 61.14 ]76.66 93.66 ] 49 ]] ]920.! -26.66 52.43

I00.00 J7 5 ]7 4|72.40 7.95 165.65 ]68.46 6J.08 ]6 14 49 3572.4 4.0l 159.05

lJO.O0 2 35 16 2244.40 -33.52 39.76 J76,46 g?,J5 3 12 42 1644,4 -32.16 30.81

110.00 17 53 39 4020.65 JJ.24 152.J6 166.49 57.50 J9 0 40 _420.9 6.87 143.79

OIFF[R[NT|AL CORRECTZON$ MID-COURS[ EXECUT]ON ACCURACY ORB|T 0ETERM|NA TION ACCURACY

T0E J.4760 TRA-2.0499 TC3-2.3873 BAU ,6593 SGT 3788.4 5GR 222,9 SG3 245.5 ST 1780.8 SR 167.6 55 697.9

R0E .J686 RRA ,0593 RC3 -,0976 FAU ,06814 RRT .467J RRF .7395 RTF ,9J52 CRT ,8686 CRS -.9668 CST -.964l

rOE 1.3925 FRA -.6272 FC3-2.1929 BSP JJ854 SGB 3?95.0 R23 .3515 R]3 .9J57 LSA J912.0 MSA |93,7 SSA 4,5

BOE J.4876 6RA 2.0508 BC3 2,3692 KSP -818 SGJ 3789.6 SG2 J97.0 THA J.58 [LJ J788.Z [L2 92,6 ALF 5.24

LAUNCH OAT[ DEC 20 1965 FLXGHT TZN[ 136.00 ARRIVAL DATC NAY 3 1966

HELIO([NTRIC CON|C OISTANCE 404.522

RL 147.|8 LAL .00 LOL 67.90 VL 27.630 GAL -6.40 AZL 84.40 HCA J96.59 SMA 127.60 ECC .]6688 INC 5.6024 V| 30.27J

RP 108.67 LAP -1.60 LOP 264.41 VP 37.39| GAP 6.90 ATP 95.37 TAL 209.79 TAP 46.38 RCA ]03.50 APO 151.7| V2 34.809

R( 135.553 GL 32.7J GP -17.29 ZAL 126.60 ZAP 147.906TS 328.2J ZAE 129.02 ETE 195.40 ZAC 55.69 ETC 146.33 CLP-152.53

PLANETOCENTRIC CON|C

C3 24.599 VHL A.960 OLA Jd°48 RAL _O6.J7 RAO 6568.0 VEL J2,082 PTH 2.]6 VHP 5°|75 0PA -36.57 RAP _20.49 [CO 1.4048

LNCH ATNTH LNCH TIME L-I TIME _NJ LAT IN] LONG IN] RT ASC IN] AZNTH IN] T|NE PO C$T TIN IN] 2 LAT IN] 2 LONG

90.00 23 5A 49 273].95 -27.66 76.67 |76.35 95.27 24 40 21 2|32.0 -26.64 66.36

90.00 |5 45 E] 4A4],08 7.74 J8_.5J 169.42 62.68 |6 59 2E 3841.1 4.02 |78.81

100.00 | 27 51 2444.62 -29.23 55.58 176.|9 96,57 2 8 36 ]844,6 -28.0J 46.99

100.00 J6 58 56 4203.65 6.95 ]67,4J 166,77 6],36 ]6 9 0 3603.6 5.06 160.78

1JO.OO 2 53 27 2J76.6J -32.82 34.62 |75.57 100.|3 3 29 43 ]576.8 -31.06 25.84

JJO.O0 17 49 50 4044._2 ]2.09 J53.44 |66.90 57.76 ]8 57 ]5 3444.2 7.75 147.03

OIFF(R[NTIAL CCI_R[CTJON$ NI0-CO_.IRS[ [X_CUTION ACCURACY ORBIT 0[ T[RMINA TZON ACCURACY

TOE 1,3655 TRA-].9672 TC3-Z,6967 BAU ,6670 SGT 3692,7 5GR ]66.9 SG3 246.6 ST ]729.4 SR 17|.1 55 669.6

ROE .1470 RRA .0582 RC3 -,04_5 FAU .06624 RRT .3067 RRF ,5799 RT¥ .9]|l CRT .856J CRS -.9662 CST -.9578

rOE 1.2843 FRA -.5330 rc3-2.4015 BSP 12250 SGB 3897,3 RZ3 .3J5| R]3 .9]J3 LSA 185J.8 NSA 198.4 55A 5.9

_OE 1.3734 8RA 1.9660 BC3 2.697l FSP -83] SG] 3893.] SG2 J79.8 THA .85 EL| |735.6 EL2 88.1 4Lr 4.85

LAUNCH 0ATE DEC 20 1965 fLIGHT T|N_ 136.00 ARRIV4L D4T[ X4V 7 |966

NELIOCENTRIC CONIC OZSTANCE 4]0.363

eL 147.1J LAL .00 LOL 67.90 VL 27.57J GAL -6.12 A_L 84.79 HCA J99.75 SNA

RP 108.8_ LAP -|.76 LOP 287.56 VP 37.343 GAP 7.]0 AZP 94.91 TAL 206.20 TAP

RC 137,e63 GL 3J.34 GP :14.43 _AL 125.96 ZAP |50'30_T$ 33i.29 2AE 129.63 IT[

PLANETOCENTRJC CONIC

c3 229,5 VNL '7_ODLA ]5:_AL 30_9_ RAO6567.9 VCL]Z_O]_T' 2.|, vH_
LNCN ATNTH LNCH T|NE L-Z T_NE _NJ LAT ;NJ LON_ |NJ RT ASC |NJ AZNTH _NJ TZNE

90.00 0 |4 5 266_.66 -27.50 73.33 176.44 97.02 0 58 46

90.00 15 44 24 4456.09 6,2] ]66.5? 170.]0 62.60 J6 56 40

JO0.OO 1 42 32 2391.59 -28.8J 52.J4 |76.24 98.33 2 22 30

100.00 16 56 37 42J6.62 9.37 J66.14 ]69.46 61.49 J6 8 54

J|0.00 3 6 4? 2|34,0] -32.27 5].4| J75.52 ]01,95 3 AE 2]

I|0.00 |7 50 52 4052.96 12.40 J5_.92 J67.66 57.89 J6 56 _5

D_Fr[R[NTZAL CORRECTIONS H|0-COURSE EX_CUT|ON ACCURACY

TOE 1.3025 TRA-].69J6 TC3-2.9710 8AU ,g]|A SGT 3993.3 SGR |77.7 5G3 247.4

RDE .1375 RRA ,0547 RC3 .0005 FAU .06693 RRT .J362 RRF .3893 RTF ,9077

_OE J.lgg? FRA -.4405 FC3-2.5254 8SP 12562 SG8 3997.2 R23 .2662 R|3 .9078

80E 1.3097 8RA |.8924 8C3 2.9710 FSP -625 SG] 3993.3 SG2 ]76.0 THA .35

127.2J ECC .16900 _NC 5.2J44 vJ 30.E7|

47,96 RCa ]03.17 APO 151,25 V2 34.804

|92.96 7AC _5.86 [TC |49,34 CLP-153.7_

5.20_ OPd -33.26 RAP 321._3 EC( J.377_

PO C_T T|N IN] 2 LAT |NJ 2 LONG

2082.9 -26.25 64.89

3656.l 4.50 179.65

]797,6 -27.36 43.64

3616.6 5.49 161,30

]534.0 -30.26 22.76

5453.0 8.07 IA7.50

ORB|T DET£RM|NATION ACCURACY

ST |709.4 SR |65.7 55 649.9

CRT .6546 CRS -.9712 C$T -.9529

LSA 1825.1NSA 201.7 SSA 7.2

ELI 17]5.3 EL2 85.7 ALF &.75

LAUNCH OAT[ D_C 20 1965 FL|GHT TZN[ JAO.O0 ARRIVAL 0ATE NAY 9 |966

HELIOCENTRIC CONIC

RL 147.J8 LAL .00

RP J06.90 LAP -|.92

RC 140.164 GL 30.36

PLAN_TOC_NTRIC CONIC

C3 2J.653 VHL 4.653

LNCH AZNTH LNCH TZH£

90,00 O 25 33

90.00 J5 47 33

JO0.O0 1 53 42

lO0.O0 17 2 5

JlO.O0 3 |7 l_

ij0.00 17 55 J

OJrFERENT_AL CCRRECT_ONS

TOE J.2647 TRA-J.62]9 TC3-3.2339 BAU .9362

ROE ,1344 RRA .0490 RC3 .0399 FAU .06523

FOE 1.J_53 FRA -.3_79 FC3-2.606J 8SP 12986

80£ 1.2718 BRA 1.6225 8(3 3.2342 FSP -823

0I$TANCE AJ6.233

LOL 67.90 VL 27.5]3 GAL -5.82 AZL 85.07 HCA 202.9J SNA 126.82 ECC .J8923 ]NO 4.9]00 Vl ]0.27|

LOP 290.74 VP 37.295 GAP 7.30 AZP 94.54 TAL 206.60 TAP 49.52 RCA |02.82 APO J50.81 V2 34.799

GP -J2.33 7AL ]24.97 7AP 152.27 _T$ 333.65 ZA_ |29°93 [TE |9].13 ZAC 56.58 ETC 13J.75 CLP-|54.96

OLA |3.09 RAL 309.80 RAO 6567.9 VEL ]1.960 PTH 2.J3 VHP 5.264 0PA -30.7J RAP 323.04 £CC 1.3563

L-] T|NE _NJ LAT ]NJ LONG _NJ RT A_C ]NJ ATNTH _NJ T]NE PO CST TIM _NJ 2 LAT IN| 2 LONC

E£_E.35 -27.23 71.J3 J77.00 9B.DB ] 9 46 2052.3 -25.63 62.75

• 4_.51 8.26 J86.50 ]71,04 62.63 J7 I 52 3858.5 4.57 179.79

2368.07 -_8.50 50.00 176.77 99.42 2 33 lO 1766.1 -26.9J 41.57

4218.02 9.42 J68.22 ]70.43 6].50 |6 J2 23 3618.0 5.54 161.58

2106.62 -3J.66 29,36 176.00 103,09 3 52 22 1506.6 -29.73 20.61

4052.24 12.38 |53,88 J66.67 57.88 J9 2 34 3452.2 8.05 |47.46

M_0-C(_R_ EX[CUTION ACCURACY OR0|T 0[T[RNINATION ACCURACY

SGT A097.2 SGR ]80,5 5G3 244.6 ST |706.O 5R 166.5 $S 634.1

RRT .0042 RRF .2173 RTF .9056 CRT .6615 CR$ -.9764 CST -.9494

SG6 4|0|.Z R_3 .2J35 RJ3 .9056 LSA J8J6,2 NSA 203.4 55A 8,5

SG] A097.2 SG2 160,5 THA ,OJ EL| J712.0 EL2 84,2 ALr 4.82
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES , VOL. 2. 19_5-66,

LAUNCH OAT£ OEC 20 J965 fLIGHT TIME 142.00 ARRIVAL OkTE MAY ]I 1966

HELIOCENTRIC CONIC CISTANC[ 422.|19

RL 147,18 LAL .O0 LOL 67.90 VL 27.455 GAL -5.51AZL 65.29 MCA 206.08 SMA 126.43 ECC .18946 ZNC 4.7114 Vl 30.271

Re 108,9J LAP -Z.O? LOP Z93.90 VP 37.248 GAP 7,50 A_P 94.23 TAL 204.94 TAP 51.0| RCA 102.49 APO 150.39 V2 ]4.?9§

RC |42.456 GL Z9.67 GP -I0.74 ZAL 123.64 ZAP 153.93 ETS 335.52 ZAE 130.10 ET[ lB9.TO IAC 5T.68 ETC 153.75 CLP-JS£.IO

PLANETOCENTRIC CCW[C

C3 20.357 VHL 4,534 OLA J2.96 RAL 311.73 RAO 6567.8 VEL 11.914 PTH 2.J2 VHP 3.332 DPA -28.60 RAP 324.66 ECC 1,3393

LNCN ATMTH LNCH TIME L-| TIME IN] LAT ZNJ LONG IN] RT ASC IN] AZMTH IN] TIME PO CST TIN IN] Z LAT IN] 2 LONG

90.00 0 34 Z3 2635.29 -27.06 69.92 177.92 98.67 J]B 19 2035.3 -25.5B 61.56

90.00 |5 54 5 4450.62 8.04 186.05 172.20 62.76 17 8 ]6 3830.6 4.32 I79.34

100.00 2 2 27 2351.30 -28.31 48.79 177.69 JO0.0_ 2 A] 36 1761.3 -26.63 40.39

lO0.O0 17 B 42 4209.85 9.15 167.76 I?1.60 61.42 18 JB 52 3609_9 S.2T J61,12

JJ0.00 3 23 49 2090.A3 -3J.61 28.Je 176.69 J03.76 4 0 40 1490.4 "29.39 19.68

lJO.OO 18 I 50 4043.48 12.06 153.40 169.86 57,?T 19 9 13 3443.5 1.12 I46.99

O|FFERENT]AL CO_RECTZONS MID-COURSE EXECUTION AC(URACY ORBIT OET(RMINA TION ACCURACY

TOE 1.6736 TRA-l,3269 TC3-Z,6739 BAU .7337 SGT 3_48.6 SGR 243.0 SG3 214.4 ST 2|78.3 SR 198,3 SS 93J.7

ROE .1557 RRA .0671RC3 .1245 FAU .03638 RRT -,0083 RR_ .4546 RTF .7700 CRT .9306 CRS -.9963 CST -.9562

rOE 1.5974 rRA .2991 rC3-1.5322 BSP 3Z90 SGB 3656.7 RZ3 -,4611 RI3 -.7TO0 LSA 2363.2 MSA 260.2 SSA 6.5

BOE 1.6809 BRA 1.3286 BC3 2.6768 FSP 345 SGJ 3648.6 SG2 242.9 THA 179.97 ELI 2J66.I EL2 72.4 ALF 4.65

LAUNCH DATE DEC 20 1965 FLIGHT TIME ]44,O0 ARRIVAL DATE MAY 13 1966

HELIOCENTR|C CONIC DISTANCE 427.901

RL J4?.J$ LAL .00 LO_ 87.90 VL 2?.39? GAL °5.21 AZL 63,46 HCA 209.24 SNA 126.O5 ECC .J�OOJ INC 4.537Z V! 30.271

RP J08,92 LAP -Z.2I LOP 297.0_ VP 37.202 GAP 7,70 A?P 93.96 TAL 203.33 TAP 32.37 RCA 102.|0 APO |50,00 V2 34.79J

RC 144.737 GL 29.1I GP -9,48 7AL 122.18 ZAP I55.A7 ETS 336.98 ZAE 130.I4 ETE 168.f12 7AC 58.9? ETC 155.41 CLP-JS?.Z7

PLANETO(ENTRIC CONIC

C3 19.681 VHL 4.436 OLA 12.97 RAL 313.64 RAO 6567.8 VEL 11.877 PTH Z.11VNP 5.418 OPA °26.80 RAP 326,32 ECC 1.3239

LNCH ATMTH LNCH TZME L-I TZME IN] LAT IN] LONG IN] RT A$C IN] ATMTH IN] TIME PO CST TIM IN] 2 LAT IN] Z LONG

90.00 0 4J 53 2625.4T -Z6.96 69.2J I79.06 99.0| I 23 39 2025,f -ZS.4A 60.68

90.00 J6 ! 52 4439.67 7.70 I85.43 171.46 62.67 17 15 52 3839.7 3,97 J76.73

JO0.O0 Z 9 56 234J.44 -26.J9 46.09 J78,62 I00o3B 2 46 39 IT4],4 -26.47 39.7J

JO0.O0 |7 J6 29 4198,94 8.80 |6T.I4 |T2,JJ9 6J.32 18 26 28 3598.9 4.90 J60.52

J|0.00 3 33 ZJ 2080.50 -31,A4 27.46 J78.0! 104.|6 4 8 2 1480.5 -29,16 18,98

110.00 18 9 35 4032.64 I].67 152.8I JTI.IT 57.64 19 16 47 343_.6 7,3! J46.42

O|FFERENTZAL CORRECT|ON$ M_O-COUR$E EXECUT|ON ACCURACY ORBIT OETERM[NATION ACCURACY

TOE J._600 TRA-J.6380 TCA-J.699A 8AU .973T $GT 4272.0 SGR 207.7 $G3 233.9 ST 1738.3 SR 179.7 $S 629,5

R0E .J387 RRA .0350 RC3 .I0£3 FAU .05992 RRT -.1333 RRF .014T RTF .8986 CRT .892£ CR$ -.9891CST -.9459

FOE J.038| FRA -.1626 FC3-2.6360 BSP J33f17 SGB 4277.1 RZ3 -.1378 RJ3 -.8985 LSA 1864.9 MSA 207.0 $SA 10.6

BOE J,2676 BRA 1.6_84 BC3 3.7009 FSP -759 SG1 4272.1 SG2 205.8 THA 179.62 ELI 1765.8 EL2 B0.7 ALF 5.22

LAUNCH DJTE DEC 20 1965 FLIGHT TIME 146,00 ARRIVAL 0ATE NAY J5 1966

NELIOCENTRZC CONIC

RL 147.16 LAL .00

RP I06,93 LAP -2.35

RC J47.008 GL 28.70

PLANETOCENTRIC CONIC

C3 JB.695 VHL 4.3dT

LNCN ATNTN LNCfl TIME

90,00 O 48 2

90.00 16 11 57

I00.00 Z 16 15

I00.00 17 26 25

JJO.DO 3 39 58

110.OO l$ 19 11

DIFFERENTIAL CORRECTIONS

TOE 1.2683 TRA-I.S767 TC3-3.9379 BAU .9953

RDE .J4ZB RRA .0262 RC3 ,|327 FAU .05765

roe .9972 FRA -.1126 FC3-2,64J4 BSP J370]

BDE J.276] BRA J.5769 BC3 3.9401FSP -747

CISTANC[ 433,718

LOL 87.90 VL 27,340 GAL -4.89 ATL 83.61MCA 212.40 SMA

LOP 300.22 VP 37,158 GAP 7.90 ATP 93,T| TAL 201.6T TAP

GP -6,48 ZAL 120.49 ZAp 156.85 ETS 338.16 ZAE 130.]6 ETE

J25.66 [CC .19056 |NC 4.3945 Vl 30,271

54.07 RCA JO1,73 APO 149.6] VZ 34,786

1_7,59 7AC 60,4T ETC 156.B5 (LP-lS6.AB

OLA 13,20 RAL 515.68 RA0 6567.8 VEL 1J.844 PTM 2.|0 VMP 5.506 DPA -25.20 RAP ]28.12 ECC 1,3JIO

L-I TIME IN] LAT IN] LONG IN] RT ASC |NJ ATMTH IN] TIME PO ¢ST TIM |NJ 2 LAT IN] 2 LONG

2623.66 -26.94 69.09 J80.46 99,07 l 3l 45 2023.7 -25.41 60,75

4422.24 7.|3 184.44 174.94 62.53 17 25 59 ]822,2 3.41 177,75

2339.]5 -28.16 47.92 |80.22 J00.46 2 55 14 JT39.l -26.43 39.55

4181.96 8.Z4 166.19 174.35 61.J6 18 36 7 5582.0 4.35 159.58

2077.21 -31.39 27,22 I79°4J ]04.29 4 14 ]5 1477.2 -29.|! 16.75

40]6.68 ]|.08 15|.94 172.64 57.45 ]9 26 $ 3416,7 6.71 145,57

MIO-C_RSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 4367.1 SGR 223.6 $G3 229,0 ST 1793.I SR 188.5 SS 626.7

RRT -.1599 RRF -.0388 RTF .89?2 CRT .9094 CRS -.9933 CST -.9459

sGe 4372.8 R23 -.1064 R13 -.897J LSA J897.6 MSA 205.8 $5A 12.0

SGI A367,3 SG2 220.7 THA 179.53 ELI 180|.3 EL2 78,0 Akr 5.4?

LAUNCH DATE DEC 20 |965 FLIGHT TIME 145.00 kRR|VAL DATE MAY 17 |966

HELIOCENTRIC CONIC

RL |47.18 LAL ,00

RP I09.94 LAP -2.48

RE 149.266 GL 28.36

PLANETOCENTR|C CONIC

C3 J8.209 VHL 4,267

LNCH AZMTH LNCH T|ME

90.00 0 53 I8

90.0O 16 23 36

]00.00 2 21 45

|00.00 I7 _7 50

||0,00 3 46 0

]lO.O0 IB 30 5

OIFFERENTIAL CORRECTIONS

TOE J.2BTB TRA-I,4872 TC3-4.]678 BAU J,015_

ROE .14T? RRA .OITI RC3 .|360 FAU .05525

FOE .9653 FRA ".0434 FCA-E.626T BSP J4006

BOE 1.2963 BRA |,4873 BE3 4,IT08 F$P "730

0[STANCE 439.524

LOt. 87.90 VL 27.283 GAL -4.56 A?L 83.73 HCA 215.56 SMA |23.3| ECC .|9128 |NC 4.2743 VI 30,271

LOP 303,39 VP 37,JJ4 GAP BoJO A_P 93.46 TAL 399.99 TAp 35.55 RCA 10J.34 APO J49.28 v2 34.766

GP -7.66 ?AL 118.62 TAP 158.12 ETS 339.]1ZAE I30.15 ETE J86.62 ?AC 62.]1ETC Ifi8.09 CLP-|59.44

DLA J3.37 RAL 317.80 RA0 6567.7 VEL II.8IS PTH 2.09 VHP 5.602 DPA -23.76 RAP 329.98 ECC 1.2997

L-I TIME IN] LAT IN] LONG JNJ RT A$C IN] ATMTM JNJ TIME PO CST TIM IN] 2 LAT IN] 2 LONG

2627.63 -26.98 69.37 I82.08 98,93 | 37 5 20_7.6 -25.47 6J,D3

4A00.89 6.48 |83.23 176.37 62.37 J7 36 57 3800.9 2.75 |76,56

2342.34 -28.20 48.15 ]B|.B5 100.35 3 0 48 1742.3 -26.48 39.77

A]6|.42 7.57 |63.04 IT_.98 60,99 J8 47 11 356J.4 ].64 155.45

2078,76 -31.4! 2?.33 J8|.04 104,23 4 20 38 1478,8 -29.J4 |8.86

3997,76 10.39 150.9J 174._7 f?._5 19 36 42 339?.8 6.00 |44.57

M[O-COURS[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACv

SGT 44_.7 SGR _40,0 SG3 223.8 ST I638.8 SR ]98.5 SS 626.2

RRT -,J676 RRF -.0690 RTF .6956 CRT ,9265 CRS -.9962 CST -.9467

SG0 4463.2 R23 -.0826 R13 -.8955 LSA 194_.6 MSA _03.9 S$A 13,1

5G| 4456.9 SGE 236.6 TH_ 179.48 EL! 1648.0 EL2 74.3 ALF 5.72
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES _ VOL. 2, 1965-661

LAUNCH DAT[ DEC Z0 1965 FL|GNT TIME |50,O0 ARRIVAL DATE NAY 19 J966

HELIOCENTRIC CONIC

RL |47.J8 LAL ,DO

RP |08.94 LAP -2.6J

RC 151,5J1 GL ?8.08

PLANETOC[NTRIC CON I_

C3 J?.608 VHL 4,196

LNCH ATNTH LNCH TIME

90.00 0 57 54

90.00 16 36 4Z

i00.00 2 Z6 47

I00.00 17 50 35

JlO.O0 3 5| 38

JlO.O0 IB 4Z 8

DIST4NC[ 445.319

LOL 87.90 VL E7,226 GAL -4.22 AZL 85.B3 HCA

LOP 306.55 VP 37,071 GAP 8,30 AZP 93.76 TAL

GP -6.99 ?AL 116,60 TAP I59.3l £TS 339.97 ?A£

E]9,7? SM4 124,95 [CC .J9?Jl

|93,30 TAP 57.02 RCA J00.94

I30,14 [TE 196.J9 ZA( 63.86

OLA 14.05 RAL 3Z0.02 RAD 6567.? V[L |I.?S9 PTH 2,08 VHP 5,701 CPA -Z2.4J

L-I TIME IN! LAT IN! LONG IN! RT A$C IN! &ZHTH IN! TIME PO CST TIN

_7636.55 -27.07 70.00 183.9! 98.63 1 41 51 ?036.5

4376.35 5.?0 !$J.Bfl 178.36 6Z.82 17 49 38 3776,3

7350.?0 °?8.30 48,72 J83.68 !00.07 3 5 52 1750.?

4J37.93 6.79 !63.73 |77.77 60.82 J8 39 33 3537.9

2084.43 -31.3l 27.74 18?.89 !O4.OO 4 ?6 Z? 1484.4

3976.46 9.60 J49.77 176.06 57.03 19 48 Z5 3376.3

OIFFERENT|AL CORR[CTIC_IS

TOE 1,314? TRA-1.3919 7(3_4:3947 BAU 1.0352

R0£ ,1530 RRA ,0077 RC3 ,J763 FAU .0529l

F0E .937l FRA .0714 FC3-2.60|4 gSP !43|3

B0E 1.3230 8RA 1,39J9 6C3 4.3977 FSP -Tiff

MI0-COURS£ EXECUTION ACCURACY

SGT 4545,l SGR 256.Z SG3 ZJ8.7

RRT -.!647 RRF ".0854 RTF .8944

SG8 4552.3 R23 -.0633 RI3 -.8944

$G| 4545.3 SGE 75?.7 THA ]79.47

INC 4.1716 Vl 30,ZTl

APO |48.93 vz 34.785

ETC 139.|8 CLP-160.4B

RAP 33].90 ECC |.Z898

IN! Z LAT IN! Z LONG

-25,60 6J,65

1,94 175.|9

-76.61 40.32

?.85 157,16

-79.Z6 J9,Z6

fl.I9 143,45

CR0[T 3?TERMINATION ACCURACY

ST 189J.4 5R ?09.0 SS 631.1

CRT .9423 CR$ -,9973 CST -.948Z

LSA 1994.7 MSA 200.8 5SA J4.2

ELl ]901.7 EL? 69.6 4LF 3.95

LAUNCH OAT[ OEC 20 J96fl fLIGHT TIN? Jfl2.O0 ARRIVAL OATE MAY ZI J966

NELIC_CENTRIC CONIC

RL 147.IB LAL ,DO

RP 108.94 LAP -2.72

RE 153,743 GL 27.83

PLAN_TO(ENTRI( CONIC

C3 J7.036 VHL 4.]33

LNCH A7NT_ LNCH TIME

90.00 J 2 0

90.00 16 5I 7

100.00 ? 3I J2

100.00 18 A 36

JIO,O0 3 57 0

JIO.O0 I8 53 I7

01STANCE 451,10Z

LOL 87,90 VL 77.J70 GAL -3.87 AZL 85.92 HCA

LOP 309.7| VP 37.029 _AP 8.50 ATP 93.04 TAL

GP -6.47 ?AL J|4.43 ZAP J60,43 ET$ 340.49 ?AE

221.88 5NA 124.59 ?CO .!9309

196.59 TAP 5_ RCA |00,53

]30.J3 ETE J85.65 ?AC 65.70

OLA I4.67 RAL 322.34 RAO 6367.7 VEL JI.767 PTH Z.08 VHP 5,805 0PA -21.J5

L-! TIN? IN! LAT IN! LONG IN! RT AS( IN! AZNTH IN! TIME PO C$T TIN

2649.84 -27.8l 70.95 I85.94 98.17 1 46 10 Z049,8

4349.J? 4,83 J80.32 180.33 62.06 JB 3 36 3749.1

7362.I8 -78,43 49,58 185.73 99.63 3 I0 34 J767,?

4lJ2.O/ 5,97 162,29 /79.73 60.6_ 19 13 8 3fl!2.0

ZO93.TJ -31,66 ?8,43 J84.96 J03.62 4_3J 54 |493.7

3953,24 8.74 !48.32 I78.0| 56.82 ?O J IJ 3353,2

OIFF£RENTIAL CORRECTIONS

TOE 1.3483 TRA-J.588_ TC3-4.6JI3 8AU J.034Z

ROE .1386 RRA -.OOI9 R(3 ,I937 FAU .O5059

FOE .9133 FRA .0836 FC3-?.5633 88P /4603

BOE J.3376 9RA 1.7885 8C3 4,6!54 FSP -699

MIO-COURS[ EX£CUTICN ACCURACY

SGT 46Z9.5 SGR 272,0 $G3 ?!5.5

RRT -.|543 RRF -.09JE RTF .893fl

5G8 4637.5 R23 -,0478 RJ3 -,893fl

SGI 4629.7 SG? ?68.7 THA 179.48

INC 4.0820 VJ 30,271

APO 148.65 VZ 34.784

ETC 160,14 CLP-16J.4B

RAP 333,86 £CC 1.?81Z

IN! ? LAT IN! Z LONG

-25,80 62.57

J.O6 173.67

-_6.8! 4!,15

1,97 155.73

-79.46 19,9J

4.3J J47.23

ORB!T OETERHINATION ACCURACY

ST J95_.6 SR ?19.9 55 635.9

CRT .9567 CR5 -.9969 CST -.9505

LSA 2055.8 M5A 196.8 SSA 15.3

EL! 1963.9 EL? 63.6 ALF 6.16

LAUNCh 0ATE 0EC 20 J965 fLIGHT TIME |54.00 ARR!VAL OAT£ NAY 23 1966

HELIOCENTRIC CONIC

RL |47,18 LAL .OO

RP I08,94 LAP -?.83

RC Jf15,962 GL 27.59

PLAN8TOCENTRIC CONIC

C3 16,638 VHL 4.079

LNCN ATNTH LNCH TIME

90.00 ] 5 43

90.00 17 6 48

JO0.O0 2 35 74

I00.O0 I8 J9 48

JJO.O0 4 ? J3

110.00 J9 9 29

DIFFERENTTAL CORRECTION5

TOE 1.3911 TRA-l.1754 TC3-4,8130 BAU 1.07J6

ROE .1644 RRA -.O||5 RC3 .E083 FAU .04871

FOE .8945 FRA .1450 FC3-Z.5087 BSP |4832

BOE 1.4007 8RA 1.J754 BC3 4.8j73 FSP -679

0ISTANC[ 456.874

LOL 87.90 VL ?7,lJ5 GAL -3.5l AZL 86.00 HCA Z_5.04 5HA JZ4.?4 ECC .194Z2 [NC 4.00?9 V| 30,?71

LOP 3|?.87 VP 36,989 G4P 8.7! ATP 9E.83 TAL 194.87 T4P 59.9! RCA 100.11 APO 148.37 V_ 34.T84

GP -5,93 ?Ak 117,1_ ?AP I61,50 ETS 340.96 ZAE 130.17 ETE J85.?0 ?AC 67,6J ETC 161,00 CLP-J8Z.45

OLA |5.78 RAL 3Z4.77 RA0 6567.7 VEL 1!.748 PTH ?.07 VHP 5.912 0PA -|9.93 RAP 335.86 ?CO J.Z738

k-I TIME IN! LAT IN! LONG IN! RT 48C IN! AZMTH IN! T!NE PO CST TIM |NJ _ L4T IN! Z LONG

2867.|I -77.37 77,19 188.]8 97,57 | 50 JO 2067.1 -Z6.04 63,78

4319.$4 3.89 J78.65 J8Z.49 6t.93 18 !8 48 3719.6 .|1 172.03

2377.90 -Z8.61 50.71 187.98 99.06 3 |5 2 1777.9 -Z7.06 4Z.?5

4084.08 4.99 J60.74 181.88 60.49 19 27 52 3484.1 /.OZ 154.2D

2J06.2_ -3!.86 29.35 |87._4 103,IJ 4 37 ]9 1506,? -Z9.72 20.79

39Z8,50 7.81 J47,?0 |80.!4 56.62 E0 j4 57 3328._ 3.37 140.93

NI0-COURSE EXECUTION ACCURACY ORBIT CETERMINATION ACCURACY

SGT 4707.9 $GR _87.? SG3 208.3 ST ?023.7 5R 231.] S5 643.4

RRT -.|384 RRF -.0881RTF .8975 CRT .9693 CR5 -,9949 CST -.9537

$G8 4716.6 R23 -.0367 R]3 -,89_5 LSA 2127.4 MSA 192.2 SSA ]6.3

$GI 4708.0 5G2 764,5 THA 179.5| EL| ZO36.| EL2 56.5 ALF 6.3?

L_UNCH OAT? OEC ZO 1965 FLIGHT TIME |56.00 ARR|VAL 0ATE NAY Z5 1966

HELIOCENTRIC CONIC

RL 147,I8 LAL .O0

Rp |08.94 LAP -Z.93

RC |fl8.!68 GL ?7.3_

PLAN[_OCENTRIC CONIC

C3 J6,764 VHL 4,033

LNCH AZNTH LNCH TIHE L-I TIN? IN! LAT

90.00 ! _ 8 2688_06 -27._5

90.00 J7 Z3 4? 4_88.79 ?.89

Joo.oo ? 39 ?? 2397.03 -78,8!

JO0.O0 J8 36 9 40_4,53 4.00

i|O_OO 4 7 71 2I_1,76 -3_,09

|lO.O0 !9 _4 39 3_10?.59 6.84

OIFFERENTIAL CORRECTIONS

TOE 1,4368 TRA-I.0564 TC3-5.0076 9AU !.0899

ROE ,J704 RRA -,O709 RC3 ,_198 FAU ,0460_

FOE .8754 FRA ,?0!6 FC3-?.4496 BSP ISJJ7

80E 1.4469 ORA !.0568 BC3 3,0J64 FSP -664

OISTANCE 462.634

LOL 87.90 VL ?7.060 GAL -3.14 AZL 86.07 HCA 628.?0 SNA J73.89 ECC .19350 INC 3.93Z0 Vl 30,??J

LOP 3!$,O4 VP 36,950 GAP 8.91 ATP 92.6_ TAL /93.13 TAp 61.33 RCA 99.67 APO 148,1! v? 34.?85

GP -5.5J ZAL IO9.68 ZAP J62.33 £TS 34!.33 ZA£ !30,17 £T£ I84.87 ZAC 69.58 ETC 16!,77 CLP-J63.39

0LA !6.00 RAL 327.3! RA0 656?.? V£L 11.737 PTH E.07 VHP 6,0?4 0PA -!8.76 RAP 33?,88 ECC ].?677

IN! LONG IN! RT ASC IN! AZNTH IN! TIME PO CST TIM IN! ? LAT IN! ? LONG

73,70 J_0.63 96.83 ! 53 _6 Z088.J -26.3J 65.?5

176,9| !84.84 6J.87 18 35 !0 3688.3 -.90 170.?P

_,!0 J90.44 98,35 3 ]9 J9 J797,0 -_7.35 43.60

]_.]_ I_.22 60;35 19 43 43 3454.3 .OZ =_?._8

30.50 J89.74 107.47 A 4? 43 |57J,8 -30,04 21,88

145.83 182.46 56,43 ?0 Z9 41 330E.6 2.38 J39,58

MI0-COURSE EXECUTION ACCURACY ORBIT _ETERN_NATION ACCURACY

SGT 4787.3 SGR 30J.7 $G3 ?03.3 ST ?097.8 5R ?42.3 $5 649.7

RRT -.J?O? RRF -.08_3 RTF ,8923 CRT .9794 ORS -.99J3 CST -,956?

SGB 4796.8 R23 -.0?56 R!3 -.89?3 LSA ??0J,5 N54 J86.5 554 17,3

5GJ 4787.& $G2 799._ THA J79.56 EL! ?J|J,? EL? 48,7 ALF 6.46

1930



JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL 2, 1965-66_

L}UNCH _JT£ DEC ?D ]96_ FLIGHT TIME 15B,00 ARRIVAL CITE HAY ?7 1966

HELIOCENTRIC COMIC

RL ||7.1! LAL ,00

RP ]08.94 LAP -5.02

RC 160.559 GL IT.09

PLANETOCENTRIC C_NIC

C3 15.964 VHL 3.996

LNCH AZMTH LNCH TIME

90.00 I I? 19

90.00 17 41 46

IOD.DO 2 43 IJ

lO0.O0 IB 53 34

IlO.O0 4 J? 29

110.OO 19 40 46

O[¥FERENTIAL CORRECTIONS

TOE 1.4_B_ TRA -.9791 TC3-5,1852 6AU 1.1076

ROE .1766 RRA -,0302 RE3 .2264 FAU .04389

FOE ,85R7 FRA ,2554 FC3-Z.3802 BSP 15399

BOE 1.4987 BRA .9296 BE3 5.190Z FSP -651

0ISTANCE 466.36|

LOL 67,90 VL Z1.006 GAL -Z.76 *?L 66.13 MCA 231.36 SNA 1Z3.35 ECC .19696 ZNC 5.6678 V! 50.?71

LOP 519.20 VP 36.911 GAP 9,12 A?P 92.42 TAL 191.38 T_P 62.75 RCA 99.22 4PO 147,89 v2 34.T67

GP -5.15 7AL 107,|0 FAP 163.51 ET$ 341.56 ZA[ 130.13 [T[ 164.49 ?AC 71,61 [TC |62.46 CLP-|64.3|

eL4 16.78 RAL 329,96 RA0 6567,6 VEL 11.720 PTH ?.06 VHP 6.139 CP& -17.61 RAP 539.93 ECC |.2677

L-I TIME INJ LAT [NJ LONG INJ RT A6C ZNJ A?MTH INJ TIME PO C$T TIN INJ 2 LAT INJ ? LONG

2712.46 -27.73 75.46 293.30 9_.97 I 57 31 2112.5 -26,62 66,9T

4255.41 1.83 175.07 167.39 61.74 18 52 41 3655.4 -1.97 168.44

24|9.4I -29.02 33.73 193.JZ 97.52 3 23 31 18J9,4 -27,67 45.19

4023.7| 2.96 I57,4I 186.76 60.24 20 0 38 3425.7 -1,03 150.89

Z|40.01 -32.35 31,66 192.47 J0|,70 4 46 9 1540.0 -30.40 73,19

3675,87 $.83 144,41 184.96 56.26 20 45 21 3275.9 1.56 158.18

MIO-COUR$E EXECUTION ACCURACY _BIT _ETERMINATION 4CCURAC v

SGT 4864.2 SGR 3IS.4 563 198.5 ST 2176.2 SR 233.7 SS 656.7

RRT -.0995 RRF -,07Z4 RTF .6926 CRT .9872 CRS -.9670 CST -.9594

8GB 4874.4 RZ_ ".0169 RI3 -.6926 LSA 2_BZ.0 MSA 180.4 SSA 16.5

SGI 4864.3 SG2 313.9 THA 179.63 ELI 2192.6 EL2 40.2 ALF 6.56

LAUNCH DATE OEC ZO 1965 FLIGHT TIME 160.00 ARRIVAL LATE MAY Z9 1966

HELIOCENTRIC CONIC

RL 147.J8 LAL .00

Rp 106.93 LAP -3.10

RC 162.536 GL 26.60

PLANETO_.ENTRIC CONIC

C3 J5.74| VHL 3.968

LNCH AZ_TH LN(H TZHE

90,00 1 15 19

90.00 JB 0 57

IO0.O0 2 46 55

1OO.00 19 12 2

110,O0 4 17 41

IIO.O0 I9 37 46

OIFrERENTIAL C_RECTION5

TOE 1.5448 TRA -.7928 TC3-5,340] BAU 1,1249

ROE .leJl RRA -,O390 RC3 .2338 rAU .O4iBO

rOE .6433 FRA ,]07fl FC3-2,299J BSP 15672

BDE 1,95_8 BRA ,7938 BE3 3.34_E FSP -637

DISTANCE 474.116

LOL 67.90 VL 26.952 GAL -2.36 A?L 86.19 HCA 234,53 SMA 123.22 ECC .19859 INC 3.8091 V! 30,771

LOP 322.37 VP 36.874 GAP 9.34 A_P 92.21 T_L 189.62 TAP 64.15 RCA 98.75 4PO 147.69 v2 34,7_9

GP -4,84 7AL 104.41 ?AP J64.46 ETS 34L.73 ?AE 130.I5 ETE 184.21 ?AC 73.66 ETC 163.09 ELP-165.?I

OL4 17.59 RAL 332.76 RAO 6567.6 VEL 11.710 PTH 2.06 VHP 6.260 0PA -16,48 RAP 347.0! ECC 1.2591

L-I TI_[ INJ L47 INJ LONG fNJ RT ASC INJ AZNTH ZNJ TIME PO (ST TIN INJ 2 LaT INJ 2 LONG

2740.19 -27,91 77.47 196,17 94.98 2 0 59 2J40.2 -26.93 68.94

422J,32 .73 J73.17 190.J6 6J,69 19 JJ J9 3621.3 -3.06 J66,54

2444.79 -_9.23 55.59 196.02 96.56 3 27 40 1844.8 -2B.Ol 47,00

3991.95 J.B8 155.67 169.52 60.16 20 J8 34 3392.0 -2,10 I49.14

2160.81 -32,63 33,42 I95.4_ 100.62 4 53 42 I560.6 -30.79 24.68

3646.69 4.60 142.96 167.70 56.12 2I | 54 3248.7 .52 136.77

MI0-COURSE EXECUTION ACCURACY ORBIT CETERMINhTION ACCURACY

SGT 4937.| 9GR 328,4 SG3 193.7 ST 2263.4 SR 265.1 5$ 663.7

RRT -.0772 RRF -.0597 RTF .6931 ERr .9927 CRS -.9615 CST -.9626

SGB 4948.0 R23 -.0096 RI3 -.8931 L$4 2367.0 MS4 |74.! SS4 I9,3

SG| 4937.2 SG2 327,4 TH_ 179,70 ELI 2278._ EL2 3|.8 4LF 6.63

LAUNCH DATE 0EC _0 |965 FLIGMT TIME 162.00 ARRIVAL 0ATE NAV 31 1966

HELIOCENTRIC CONIC

RL 147.18 LAL .OO

Rp 106.92 LAP -3,17

RC 164.699 GL 26.47

PLA_ETO(ENTRIC CONIC

C3 I5.596 VHL 3.949

LNCH ATMTH LN_H T_E

90,00 1 18 I?

90.00 I8 2! 13

I00,00 2 50 37

IOO,00 19 31 29

110.00 4 23 0

110,00 20 15 36

CIFFEREN TIAL CC_RECTIONS

TOE 1.6096 TR_ -.6433 TC3-5,4595 6AU 1.1396

ROE ,J901 RRA -.0474 RE3 .2363 FAU ,03963

r0E ,6320 FR_ .3609 FC3-2.1995 BSP 15837

B0E 1.6208 BRA .6451 6C3 5.4646 FSP -617

OISTANCE 479.837

LOL 87.90 VL 26.899 GAL -1.96 AZL 86.25 HC* 237.69 SMA 122.89 ECC .20042 INE 3.7547 V| 30.ZTI

LOP 325.53 VP 36.838 p_P 9.56 _?P 92.0J TAL 187.85 TAP 65.54 RCA 98.26 APO 147.52 VZ 54,797

GP -4,56 ?_L IO1.60 ?AP 165,37 ET$ 341.76 _AE 130,18 EYE 183.97 ?dE 75.79 [TO 163.66 CLP-166.09

OL4 18.44 RAL 335-66 RA0 6567.6 ¥EL 11.704 PTH 2.06 VHP 6.366 0PA -15.37 RAP 344.09 ECC I.?567

L-I TIME ]NJ LAT IMJ LONG INJ RT _C INJ AZMTH INJ TIME PO C$T TIM INJ 2 LAT INJ 2 LONG

_771,01 -26,07 79.71 199.26 93.86 2 4 23 2121.0 -2T.24 71.14

4166.37 -.40 171.22 193.14 61,69 19 31 0 3566.4 -4.18 164.58

2472.99 -29.43 57,66 199.14 95.A9 3 31 50 1873.0 -28.5E 49,0?

3959.62 .79 153.89 192,48 60,12 20 37 29 3359.6 -3.19 147,57

2163.96 -32.91 35.I7 196.59 99.82 4 59 24 1584,0 -31.70 26.36

3821,42 3.77 141.55 190.62 56.00 21 19 17 322t.4 -.72 135.33

HIO-COURS£ EXECUTION ACCURAC_ _BIT 07 TERMINATION JCCURAC v

SGT 5001.8 SGR 340.8 SG3 188.9 ST 2357,2 SR 276.7 SS 672.6

RRT -.0_27 RRF -,0422 RTF ,$932 CRT .996_ CRS -.9730 CST -.9659

SGO 5013.4 R23 -.0051 R13 -,8932 LSA 2461,1 MSA 166,? 554 ?0.1

SGI 5001.8 SG2 340.3 TH_ I79.79 ELI 2373,3 EL2 24.3 4LF 6.67

LAUNCH OAT? 0EL 20 1965 FLIGHT TIME 164.00 ARRIVAL CAT? JUN 2 1966

HELIOCENTRIC CONIC

RL 147.18 LAL .OO

RP loB.g1 L_P -3.23

RE |66.84? GL 26,09

PLANETOCENTRIC CONIC

C3 J3.540 VHL 3.942

LNCH AZHTH LNCH TIME

90.00 ! 21 O,

90.00 18 42 30

100.00 2 54 20

100,00 19 51 51

110,00 4 2B 29

110.00 ZO 34 It

0I$TANCE 485.543

LOt. 87.90 VL 26.646 GAL -1.54 AZL 86.30 HCA 240.85 SMA 122.37 ECC .20245 INC 3.7040 V! 30.271

LOP 328.70 VP 36.803 GAP 9.79 A?P 91.81 T_L 186,07 TAP 66.92 RCA 97,76 _PO 147.39 V? 34.796

GP -4.32 ZAL 98.68 ZAP 166.26 ET$ 34J.73 7AE I30.2_ ETE |8_.77 7JC 77,94 ETC 164.J7 CLP-166.94

DLA 19.30 R_L 338,68 RAO 6567,6 VEL JJ.70J PTH 2,06 VHP 6.517 OPA -14.26

L-I TIME INJ LAT INJ LONG _NJ RT k6C INJ ATMTH INJ TIME PO CST TIN

2804.74 -_6.20 62.|7 _0_._7 92.64 2 7 45 2204.7

4150,95 -1.54 J69.25 196.35 6J.72 19 51 41 3551.0

2503.76 -29.6J 59,93 202.47 94.31 3 36 4 _903.P

3927.J4 -.31 J52.1J 195,67 60.11 20 57 J8 3327.1

2209.23 -33,19 37.09 201.99 98,7! 5 5 J8 J609.2

3?94,46 2.74 140.J4 193.76 55,91 _I 37 26 3194.3

DIFFERENTIAL (C_RECTION$

TDE J,6743 TRA -.ABBJ TC3-3.5575 BAU |,1357

R0£ .1975 RRA -.0552 RC3 .2355 FAU ,03766

FOE ,6185 FRA .4097 FC3-2.0981 85P 16102

BOE 1,6861 BRA .4912 BC3 5.5625 FSP "_06

RAP 346.20 [CC J.2558

INJ 2 LAT INJ 2 LONG

-27.54 73.57

-5,31 162.59

-28.70 5J._5

-4._9 ]45.36

-3J.63 26,2J

-I,75 133,94

C_R_IT DETERNINAT]ON ACCURACY

57 Z447,7 SR 26_,3 $$ 676.6

CRT .9973 CR5 -,9680 CST -.9669

LSA 2551.1 MS_ J62,3 SS4 ?0,6

ELI 2464.5 EL2 20.9 4LF 6,TO

NI0-COURSE EXECUTION _CCUR_C_

S6T 3066.2 $GR 3_2.3 $63 J_4,3

RRT -.0285 RRF ".0255 RTF ,B944

56_ _060.5 R23 -,000J Rl3 -,8944

SGI 5068.2 SG2 352.2 THA 179,89

1931



JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL 2 1965-66J

LJUNCW DATE DEC 20 ]965 rLIGNT TIME |66.D0 ARRIVAL CATE JUN 4 1966

M£LIOC[NTRIC CONIC

RL 147,18 LAL .DO LOL 87.9D VL

RP JD8,89 LAP -3.29 LOP 33J.B7 VP

RC I68,980 GL 25,65 GP -4.JD ZAL

PLANETOCENTRIC CONIC

C3 15.57} VML 3.946

LNCM AZMTN LNCH TIME

90,00 I 23 46

90.00 19 4 41

100.00 2 58 7

100.00 20 15 1

110.OO 4 34 12

110.OO ZO 53 Z6

01FtERENTIAL CORRECTION}

TOE 1,7434 TRA -.3227 TC3-3,617J BAU 1.I704

ROE ,2Ofl6 RRA -.0622 RC3 ,2316 rAu .03569

F0£ .8060 FRA .4573 FC3-1.9839 BSP |6332

BOE 1.7554 BRA .3286 BC3 5,6219 FSP -592

0]STJNCE 491.253

26,79A GAL -I.J0 AZL 86,34 HCA Z44.DI SNA IZZ.Z6 [CO .20470 INC 3.6564 Vl 3D.ZTJ

36.769 GAP 10,05 AZP 9|,60 TAL 184.28 TAP 68,30 RC4 97.23 4PO 147,ZB VZ 34.800

9f.68 ZAP |67.12 ItS 341,58 ZA[ 130.26 ETE 183,59 z*C BO,12 ETC |64.64 CLP-J67,T8

0LA Z0.17 RAL 3AI.BI RA0 6567.6 VEL l|,703"PTM 2,06 VHP 6.654 0PA -J3,16 RAP 3=8.31 ECC 1.Zf163

L-I TIN] IN] LAT IN] LONG IN] RT A$C JNJ AZNTM IN] ,TIME PO C$ T TIN IN] Z LAT IN] Z LONG

2841.19 -26.29 8A.83 206,08 91,3J z]t'_ 6 2241.2 -Z7.81 76.20

4|15,44 -Z,{9 I67.Z6 |99,78 6|,80 20 J3 |6 3315,4 -6.44 160,59

25}6.95 -29.75 62.}9 206.01 93.02 3 40 24 |937.D -29.02 53,66

3894.92 -1.4| 130.34 |99.07 60,14 2| |7 56 3294.9 -3,37 143.80

2236.}9 -35,45 59.16 205,61 97.3J 5 1| 28 1636.4 -32.03 30,21

3768.25 1.74 |}j.77 |97.|1 5_,86 2| 36 |_ 3168.2 -2.7§ 132.57

WIO-EOURS£ [XEEU?ZON |[CURACY _DIT:_ET[RMINATICW_I ACCURACY

SGT 3129,3 SGR 363.1 }G} J79.6 ST 2539.1 SR 300.0 $$ 684.Z

RRT -.0036 RRF -.DO66 RTF ,8957 CR7 .9968 CR$ -.9606 CST -.9717

$GB 3J42.2 R23 .0053 RJ3 -.8937 LSA 2642.0 WSA 15Z,1 5SA Zl,5

$G1 3J29,3 8GZ 565.1 THA 179.99 ELI Z556.7 EL2 23,B 4LF 6.7Z

LAUNCH OAT[ DEC ZD |965 FLIGHT TIl4_ |68.00 ARRIVAL D4TE JUN 6 |966

HELIOCENTRIC CONIC DISTANCE 496.906

RL IA?.|8 LAL .O0 LC_. 87.90 VL 26.74} GAL -.65 AZL 66.}9 HCA 247.j8 $MA |21,95 [CO .207|8 INC 3,6|J2 VJ 30.27J

Rp J08.88 LA_ -}.}} LOP 335.04 VP }6.757 GAP J0.27 AZP 91.40 TAL |82,49 TAP 69,67 RCA 96.68 APO J47.22 V2 34.80_

RE |7|.098 GL 25.15 GP -}.91 ?AL 92.39 TAP 167,96 IT} 541.3| ZA[ 150,32 ET[ |85,44 7AC 82.32 ETC J65.07 CLP-168.60

PLANETOCENTRIC CONIC

c3 J5,703 VHL 3,983 OLA 21.03 RAL }43.04 RAD 6367,6

LNCM AZMTM LNC_ TIW£ L-I TIN[ INJ LAT

90.00 ] 28 33 2880.|J -2B,32

90.00 19 27 41 4080.29 -3.B_

100.00 3 2 } 237R.22 -29.85

100.00 20 34 53 5885,42 -2.47

1lO.OO 4 40 II 2263.16 -33.68

liD.DO 21 J} 14 5745.23 .78

DIFFERENTIAL C_RE(TI(:_I$

TOE 1,8132 TRA -.1487 TC3-5.64_3 gAU 1.1833

ROE .Z|44 RRA -.0888 RE3 .2246 rAU .0_387

FOE ,7919 FRA ,}OI8 F(3-J,e67| B}P 16607

80[ 1.8258 BRA .I638 BC} 5.6_70 rSP -384

VEL 11.708 PTH 2.06 VHP 6.797 OPA -12,07 RAP 350.J} £CC 1.2584

|NJ LONG INJ RT AS( INJ AZMTH INJ TIME PO CST TIM INJ 2 LA T INJ Z LONG

87.r_t 209.79 89.88 Z J4 34 2280 _ -28,03 79.03

163.}0 203.44 6|.92 20 35 41 3480,} -7.34 158.60

63,01 209.76 gj.65 } 44 55 1972,2 -Z9.30 56.Z4

I48,61 202.69 60.20 21 59 16 3263.4 -8.AZ 142.O_

41.38 209.43 96,22 5 |7 56 1665.2 -32.45 32.36

137,47 20(3.66 55,82 22 J3 57 3143.Z -3.71 131.26

MID-COURSE EXECUTION ACCURACY ORBIT 0[YERMINATION ACCURACY

}GT 3|88.9 }GR 37_,0 S_] |7_.0 ST _6_6.0 }R 3Jj,7 S$ 686.7

RRT .0_|4 RRF .0JZO RTF ,B979 CR_ .9948 CRS -.9529 CS7 -.9742

8GB 3202.2 R23 -.0073 RJ3 .8979 LfiA 2727.8 MSA |52,4 S$A 21.g

5G1 5188.9 SG2 572.g THA .09 ELI Z64A,2 ELZ 31.6 ALr 6.74

L_UNCH DATE DEC 20 1965 FLIGNT TIME 170.00 4RRIVAL 04TE JUN 8 1966

H£LIOCENTRIC CONIC 0ISTANCE 502.561

RL 147.18 LAL .DO LOL 87.90 VL 26.692 GAL -.|8 AZL 86.43 HCA ZSD.34 SNA 1?],65 ECC .Z0991 INC 3._68| Vl 30._7|

RP 108,86 LAP -3.36 LOP 33_.2J VP 36.705 GAP |0,33 AZP 9|._0 TAL |60.69 TAP 7|,03 RCA _96.1| 4PO 147.J8 VZ 34.8|1

RC J73.J96 GL 24.59 GP -3.74 7AL 89.44 ZAP |68,79 ET5 340.92 7AE |30,38 ETE J85,30 ?AC 64 55 [TC 163,43 cLP-169.41

PLJNETOCENTRIC CONIC

C3 13.940 VHL 3.992 OLA 21.86 R_L348.36 RAO 6367.6 V[L ||.7lg PTM 2.06 VMP 6.948 0P4 -|D.g? RAP 352,56 ECC 1,26Z3

LNCH 47NTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIM INJ 2 EAT INJ Z LONG

90,OO I 29 24 292|.24 -ZB.27 90.69 2|3,68 88.37 Z ]B 6 2321.Z -?8,20 8Z.O?

gO.DO |g 31 _1 404_.94 -4,92 163.37 207.30 62.09 20 58 47 3445.9 -8.61 156.64

lOO,DO 3 6 9 2609,_8 -29.89 67,76 2|_,70 90.20 3 49 39 2009.3 -Z9.54 58.97

JOO,OO 20 57 |B 5833,|4 -3.50 |46,95 206.52 60.29 ?2 I |J 3233.1 -7,43 |40.36

liD.DO 4 46 3| 2295,28 -33.88 43,7| 2|},49 94.85 5 24 46 J69fl,3 -32.84 34.62

JJO,OD 21 33 25 37|9,90 -.|| |36.23 204.4! 35.8Z 22 33 ?5 3I|9.9 -4,60 130.04

DIFFERENTI4L CORRECTIONS MI0-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.8836 TR4 ,O378 TC3-5.6255 BAU |.|997 SGT 3244.4 SGR 3_g2,J $G3 |70,7 ST 270g,4 5R 3_3.6 $5 689.4

RDE .2242 RRA -,0759 RC3 ,2148 FAU ,03207 RRT .0466 RRF .0527 RTF .8998 CRT ,99|5 CRS -,9449 CST -,9765

FOE .7798 FRA ,54b| FC3-|.7420 B}P 16822 SGB 5238.3 RE} -,0096 RI3 .8998 LSA 28|0.} M54 J49,4 554 Z2.Z

B0£ |,8989 BRA .0850 BE3 5.6296 F}P -573 SGJ 5244.4 5G2 38J.7 THA .20 ELl 2728,3 EL2 4J,B ALF 6,76

LAUNCH DATE DEC ZD 1965 FLIGHT TIME 172.00 ARRIVAL DATE JUN 10 1966

HELIOCENTRIC CONIC

RL |47,|8 LAL ,O0

RP 208,84 LAP -},}B

RC J75.278 GL 2}.93

PLANE TC-CENTRIC CONIC

C} 16.293 VHL 4.036

LNCH ATMTH LNCH TIME

90.00 I 32 22

gO.DO _0 15 53

100.00 3 10 31

100.00 21 20 5

liD.D0 4 53 14

110.00 Zl 55 51

DIFFERENTIAL CCRRECTIONS

TO[ 1.9656 ?RA ,238_J_TC_-5,5497 BAU 1.2096

ROE .2}51 RRA -.0782 RC} .2029 FAU .05006

FDE ,7725 FRA .5936 FC3-1,597! BSP |6847

BOE J,9797 BRA .2510 BE3 5.5_34 FSP -543

0I$TANC[ 508.J95

LOL 87.90 VL 26.642 GAL ,30 AZL 86.4? HCA 255.5J }MA 12|.33 ECC ,21291 INC 3.5266 Vl 30.?7|

LOP }AJ,}8 VP }6,673 GAP |0,79 AZP 9|.00 TAL 178.$9 TAP 72.40 RCA 95.51 APO J47.19 VZ 34,8J7

GP -}.38 ZAL 86.25 ZAP 169.58 ETS 540,}B ZAE 150.44 [TE |83.|9 Z4C 86.80 ETC J65.80 CLP-170.21

OLA 22.66 RAL 551,77 RAO 656?.7 V[L 11.754 PTH 2.07 VHP 7.106 0PA -9.88 RAP 354.70 E(C 1.7681

L'_ TIME INJ LAT ZNJ LONG |NJ RT A$C INJ AZNTH INJ TIME PO C$T TIN INJ _ LA T INJ Z LONC

2964.23 -28.15 9}.83 217.74 86.80 2 2| 47 2364.? -2_.}D 85.16

4012.92 -5.96 J61.31 Z11.57 62,27 ?J 22 26 34|2.9 -g.63 154,7_

2647.76 -29.87 70.62 217.67 88.70 3 54 }9 2047.B -29.73 61.B?

}804.65 -4.46 J45.58 210.54 60.41 22 2} 29 :3_04,6 -_.37 138,77

?326,4| -34.03 46.12 217.75 93.43 5 }2 | J7_6,4 -33.|8 36.99

3698.74 -,92 |55.J5 208.}4 55,83 22 55 30 }098,7 -5.40 128.93

MI0-COUR$[ EXECUTION ACCURACY ORBIT 0[TERMINATION ACCURACY

}GT 5290.7 SGR 390,7 SG} J66.3 ST 2795.6 SR 335.7 SS _9_.5

RRT ,074J RRF .059} RTF ,9008 CRT ,9872 CRS -.937| CST -,92_8

SGB 5_05,! R?3 -.0079 RJ} ,9008 LS4 2896.? MS4 147.B SSA 22,2

SGj 5290,8 SG2 389,7 TH4 ,32 EL| 28|5,? EL2 53.1 _LF 6.76

1932



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 2 1965-66t

LAUNC, DATE C[C ZO 1965 FLIGHT Till[ I?4,D0 ARRIVAL _ATE JUN ]Z J966

HELIOCENTRIC CONIC

RL |47.J8 LAL .00

Rp |DS.B2 LAP °3,39

RC |77.341 GL Z3.Z5

PLANETOCENTRIC CONIC

C3 |6.7?4 VHL 4.096

LNCM aZNTH LNCH TIME

90.00 I 35 12

9O.DO 20 AO Z

100.O0 3 J5 13

|00.00 Z| 43 |

|lD.OO 5 0 24

110.00 Z2 14 20

D1STAHCE 5J5.906

COL 87.90 VL Z6,593 GAL .90 A?L 9E.51HCA 25G.69 SNA |Z|.06 [CO .2|GZ| |NC 3.4965 V| 50.2T|

LOP 344.55 VP 36.646 GAP 11.09 AZP 90.80 TAL 177.09 TAP 73.76 RCA 94.88 APO 147.23 v2 34.B74

GP -3.44 ZAL 83,0Z ZAP 170.36 ETS 339.67 ZA[ |30,52 ET[ |83.09 ZA( 89.07 [TC I66,12 CLP-JTO.99

OLA 23.41 RAL 355.23 RAO 6567.7 V£L 11.754 PTH 2.07 VHP 7.273 OPA -8.79 RAP 356.85 £CC |.ZT6|

L-| TIN[ INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO Cat TIN INJ 2 LAT INJ 2 LONG

100#.69 -27.94 97.06 27J.95 95.I9 2 25 40 ?A09.7 -ZB.AJ BB._2

3991.80 -6,9§ 159.75 215.62 62.49 21 46 2A 3391.8 -10.58 152.96

2697,25 -29.77 73.55 222.09 87.16 A 0 0 2087.2 -29.95 64.75

3778.47 -5.34 I41.93 214.74 60.54 22 A6 0 3|79.5 -9.22 |37.30

2358.20 -3A.13 A8.60 222.13 9t.97 5 39 42 1758.2 -33.48 39.A2

3690.28 -1.63 134.19 2J2.43 55._5 23 15 A0 3090.3 -6.10 127.95

ORBIT CETERM|NATION ACCURACY

ST 2962.6 $R 3A7.5 5$ 692.7

CRT .9_22 CR$ -.9290 Cat -.9806

LaA 296J.9 HSA 147.2 aSA 2_.|

ELl 2882.9 EL2 64.8 ALr 6.80

DIffERENTIAL CORRECTIONS

TOE Z.03_7 TRA .4497 TC3-5.4407 BAU 1.2208

RDE .2469 RRA -.08|4 RE3 .1896 FAU .02829

FOE .7592 FRA .8402 FC3-1.4598 BSP |?082

BO£ 2.0536 BRA .AS_O BE3 5.A440 FSP -536

NJ0-COURSE EXECUTION ACCURACY

$GT 5335.1 SGR 39B.J SG3 J61.9

RRT .0998 RRF ,0BIB RTF .9030

SOB 5350.0 R#J -.0088 R13 .90_9

SOl 5335.3 SO2 39G,3 THA .43

LAUNCH DATE DEC 20 1965 FLIGHT TIME 176.00 ARRIVAL CATE JUN IA 1966

HELIOCENTRIC CONIC

RL |AT.IB LAL .00

Rp 108.79 LAP -3.39

RC 179.395 GL 22.49

PLAN[TOCENTRZC CONIC

C3 17.397 VHL i. I7i

LNCH ATMTH LNCH TIME

90.00 I 38 57

90.00 Zl 4 36

1oo.oo 3 ZO 20
JO0.O0 22 5 54

||0.00 5 8 2

110.OO 22 34 4I

01STANCE 5|9.393

LOL 87.90 VL 26.544 GAL 1.33 JZL 96.5_ HCA 2_9,85 SMA 120.77 ECC .2J982 ]NC 3.AA73 vl 30.27|

LOP 347.73 VP 36.617 GAP 11.37 A?P 90.61 TAL 175.27 TAP 75.12 RCA 9A.22 APO IA7.32 V2 3A.932

GP °3.32 ZAL 79.79 2AP 171.13 ET$ 338.76 ZAE 130.59 ETE 183.0J ?AC 91.36 ETC 166.39 CLP-171.7?

DLA 24.10 RAL 358.74 RAO 6567.7 V£L lJ.TBO PTH 2.09 VHP 7.A50 DPA -.7/..70 RAP 359.00

L-| TIME IN| LAT IN| LONG _NJ RT ASC IN| AT_TH IN| TIME PO (ST TIM IN| 2 LAT

3054.J3 -27.64 100.35 226.29 83.5? 2 29 51 2454.1 -28.24

3953.J7 -7.94 158.13 220.03 _2,70 22 JO 29 3353.2 -J1.44

2727.26 -29.60 76.52 226.50 95.6! 4 5 47 2127.3 -29.89

3753.27 -6.JI J42.64 219,09 60.69 23 9 29 3155.3 -9.97

2390.28 -34.19 51.11 226.69 90,A9 5 47 52 I790.3 -33.73

3865,01 -2.21 I33.39 216.67 55.89 23 35 A6 3065.0 -6.67

OffFERENTfAL CORRECTIONS

TOE Z.|I4I TRA .6720 TC3-5.2862 BAU 1.2301

ROE .2800 RRA -.0_34 RE3 .1718 FJU .02655

FOE .7472 FRA .6845 FC3-I.AZII BSP 17199

BOE Z.1300 BRA .E77J Be3 5,2990 FSP "522

MID-COURSE EXECUTfON J(CURAC_

SOT 3376.0 SGR 405.0 563 157.6

RR7 .1263 RRF .1062 RTF ,905_

SOB 5391.2 R23 -,0089 RI3 ,9055

SGJ 5376.2 $C2 _DJ,B THA ,55

£CC J.2863

INJ 2 LON_

91.74

151.29

67.72

135.98

41.89

J27.15

ONBJT DETERMINATION ACCURACY

ST 2922.9 aR 359.l sS 690.3

ERr .9766 (R5 -.921I Car -.9822

LSA 3021.0 MSA 147.8 SSA 2|-7

ELI 2943.9 EL2 76.7 ALF 6.95

LAUNCH D_TE DEC 20 1965 FLIGHT TIME 178.00 ARRIVAL CAT[ JUN 16 ]966

HELIOCENTRIC CONIC

RL J47.JB LAL .00 LOL 87.90 VL

RP |08.77 LAP -3o38 LOP 3_O.90 YP

RE JBI.A09 GL 21,67 GP "3.20 7AL

PLANETOCENTRIC CONIC

C3 |B,|77 VHL 4.264 DLA 24.7_ RAL

LN_H AZNTH LNCH TIME L-I TIME INJ LAT

90.00 | A2 44 3100.03 -27.24

90.00 2| 28 57 3927.70 °8.64

lO0.OD 3 25 56 2767,30 -29.35

100.00 22 _9 27 3735,66 -6.76

|10.00 5 16 12 2422.32 -34.17

i]O.O0 2_ 5A AO 365_.A0 -2.65

CZFFERENT_AL C_RRECTZONS

TOE Z.1845 TRA .90A3 TC3-5.0993 BAU 1.2398

R_E .2742 RRA -.0941 RE3 ,1555 FAU .0249J

FOE .7338 FRA .7274 FC3-J.I864 BSP 17365

BOE 2.20|7 BRA .9082 BE3 5.I017 FSP -5J0

01STANCE 524.95|

26.495 GAL 1.97 AZL 86.59 HCA 263.0Z SMA 120.49 [CC .22377 INC 3.4090 VJ 30.27|

36._90 GAP 11.68 4?P 90.41 TAL I73.47 TAP 76.48 RCA 93.53 APO 147.4_ V2 34.840

76.56 ZAp t71.99 ETa 337.60 7AE 130.67 ET[ 182,94 ZAC 93.65 ETC 166.64 CLP-|T2.54

Z.27 RA0 6567.7 VEk i1.81_ PTH 2.09 VHP 7.637 0PA -6.61 RAP 1.]5 ECC |.2992

ZNJ LONG INJ RT ASC INJ A?MTH IN| TIME PO CST TIN INJ 2 LAT INJ 2 LONG

103.65 230.73 81.96 2 3A 2A 2500.0 -E_.0T 95.02

156.67 224.59 62.93 22 34 25 332?.7 -12.20 149.81

79.47 Z31.03 BA.07 4 12 3 2167.3 -_9.86 70.70

141,55 223,57 60.81 23 30 42 3135.7 -10.60 J34,B7

53.61 231.37 99.01 5 56 34 1922.3 -33.93 4A.57

132.78 221.03 55.9l 23 _5 33 3053.4 -T.Jl 126.53

_IO-COUR$E EXECUT]ON ACCURACY ORBIT _ETERN_NAT_ON ACCURACY

SGT 54IA.3 SGR 410.9 SG3 153.4 ST Z965.9 aR 370.3 aS 695.0

RRT .J522 RRF .1305 RTF ,90_3 CRT .9706 CRS -.9134 CST -.9B37

SGB 5429.9 R23 -.0086 RI3 .9083 LaA 3062.7 MSA 149.7 SSA 21.2

SGI _414.7 $62 406.1 THA .67 ELl 2987.6 EL2 99,5 ALF 6.92

LAUNCH DATE DEC 20 |965 FLIGHT TIME IB0.00 ARRIVAL DATE JUN JB |966

HELIOCENTRIC CONIC

RL IAT.I8 LAL .00

RP |08.74 LAP -3.36

RC J93.4J3 GL _D,8J

PLAN[TO(ENTRZC CONIC

C3 I9.135 VHL 4.374

LNCH AZNTH LNCH TIME

90.00 I 47 1

90.00 21 52 50

lO0.O0 3 32 8

100.00 g2 _0 23

110.00 5 24 55

lJD.OO _3 J4 6

OISTANCE 530.477

LOL 87.90 VL 26.448 GAL Z.45 AZL 86.63 HCA 266.19 SMA I20,22 ECC .21810 [NC 3.3711 Vl 30.271

LOP 354.09 VP 36.564 GAP 12.01 A?P 90.22 TAL 171.67 TAP 77.8_ RCA 92.?9 APO J47.64 V2 34.949

GP -3.10 7JL 73.36 Zip 172._2 ET5 336.13 7AE J30.75 ETE 192.98 ?_C 95.96 ETC J66.B6 CLP-173.30

DLA 25.26 RAL 5.80 RA0 6567.B VEL 11.8_4 PTH 2.10 VHP 7.937 DPA -5.53 RAP 3.3! ECC 1.3149

L-I TIME IN| LAT IN| LONG IN| RT A_C IN| A?MTH IN| T_M[ PO CST TIM IN| 2 LAT IN| 2 LONG

3145.74 -26.77 106.91 23_.26 80.39 2 39 26 254_.7 -27.82 98.4I

3906.09 -9.30 155,4A 229.23 6_,13 22 57 56 3306.1 -|2.84 J48.54

2806,90 -29.04 82.36 23fl.64 B2._8 4 IB 55 2206.B -29.76 73.63

3720.26 -7.27 140,69 22g,14 60,93 23 52 23 3120.3 -ll,10 133.99

2A33.96 -34.JJ 56.08 236.1_ 87.5A 6 5 49 IBSA.O -34.0? A6.93

3843.#7 -2.24 J32.39 225.47 55.93 24 J4 52 }045.9 -7.39 J26.J3

OROZT 0ETERMINATION ACCURACY

ST 2994.B SR 3_J.0 aS 677.7

CRT .9643 CR5 -.9057 CST -.9849

LaA 3090.Z _aA |51.6 5S_ 70.5

ELI 3017.3 EL2 100.2 ALF 7.00

OZFF[RENTIAL C(_RECTIONS

TOE Z.2323 TRA l.J4g5 TC3-4,8766 BAU J.24_0

RDC .2695 RRA -.0635 RE3 .1377 rAu .0133J

FOE .7J99 FRA .7696 FC}-1.0548 0SP 17532

BOE 2.2708 BRA |.1525 BC3 4.8796 FSP -49g

NZO-CO_RaE EXECUTION ACCURACY

5GT 54A7,6 SGR 4J5.9 SG3 149.2

RRT .17BJ RRF .1554 RTF ,9113

SGB 5463.5 R23 -.0080 RJ3 ,9J13

aG| 5448.J aG2 409.2 THA .7_

1933



JPL TM 33-99 EARTH--VENUS TRAJECTORIES _ VOL 2 196_%-66

LAUNCH CATE CEC ?0 196_

HELIOCENTRIC CONIC

RL 147.18 LAL ,00

Rp 108.71 LAP -3.33

RE 185.395 GL I9.90

PLANETOCENTRIC CONIC
C3 20.290 VHL 4.504

LNCH ATMTH LNCH TIME
90.00 l 51 56

90.00 22 I_ _?

100.00 3 39 3

lO0.O0 23 II 26

I10.00 5 34 17

/IO,O0 23 32 46

FLIGHT TIME 182.00 ARRIVAL GATE SUN ZO 196_

OISTANCE 535.967

LOL 8T.90 VL 26.401 GAL 3.04 AZL 86.67 HCA 269.36 SM4119.95 ECC .23284 INC 3,3335 Vi 30.27!

LOP 357.26 VP 36.539 GAP 12,36 A?P 90.04 TAL 169.87 TAP T9,23 RC4 92.02 4PO I4T.OB V2 3=.858

GP -3.00 7AL ?O.ZI ZAP 123.35 ET5 334.?4 7AE I30.84 ETE I82.83 7AC 98.28 ETC I67.04 CLP-I74.06

CLA 25.73 RAL 9.30 RAG 6567.8 VEL II.gO3 PTH 2.ll VHP 8.049 0PA -4.44 RAP 5.48 [CC 1.3339

L-I TIME IN| LAT IN| LONG INJ RT ASC INJ A?NTH INJ TIME PO CST TIM IN| 2 LAT IN| Z LONG

3190.54 -26,22 II0.08 239.84 78.90 2 45 6 2590,5 -27.48 I01.64

3889,13 -9.82 |54.46 23).97 63.3| 23 20 4! 3289.I -13.33 147,54

2845.21 -28.67 85.|6 240.33 8l,I5 4 26 28 2245,2 -29.59 T6.47

3709.69 -7.62 I40.10 232.79 61,0| 24 13 16 3109.7 -11.43 133.39
2484.9I -33.99 58.49 2A|.02 86,I2 6 |5 37 1884.9 -34.I5 49.25

3642.?6 -3.06 |32.23 229.98 55,94 24 33 29 3042.8 -T.SI 125.97

CIrFERENTIAL CORRECTIONS

TOE ?.3169 TRA 1.4089 TC3-4.6242 BAU |.2548

ROE ,}060 RRA -.0813 RC3 .II98 FAU .02178

F_E .7058 FRA ,8126 re3 -.9295 85P 1768!

B0E 2.3370 BRA |.4|]2 8C3 4.6257 FSP -488

MIO-CC_JRS[ EXECUTION ACCURACv ORBIT 3E TERMIN4TION ACCURACY

SGT 5476.9 SGR 420.0 SG3 I45.2 ST 3009.4 SR 390.8 Ss 668.9

RRT .2040 RRF .J805 RTF .9|45 CRT .9576 CRS -.8980 CST -.9861
SGB 5493.0 R23=-,0023 RJ3 .9]45 LSA 3103.5 MSA I56.6 5SA J9.7

SGI 5477.6 SG2 4JI.l THA .90 ELl 3032.6 EL2 IJ|.? ALF ?.JO

LAUNCH OATE OEC 20 I96_ FLIGHT TIME 184.00 ARRIVAL GATE JUN 22 ]966

HELIOCENTRIC CONIC

RL 147.18 LAL .00 LOL

RP 108.68 LAP -3.29 LOP

RC 182.357 GL 18.95 GP

PLANETOCENTRIC CONIC

C3 2|.67I VHL 4.635 OLA
LNCH ATMTH LNCH TIME L-I TIME IN| LAT

90.00 ! 57 40 3233.62 -25.62

90,00 22 37 44 3877.64 -J0,I7

IO0.O0 3 46 44 2882,00 "Z8._5
lO0.O0 ?3 3J Z| 3704.A9 -7,79

lJO.O0 5 44 3 2514.95 -33.83

IIO,O0 23 50 32 3644.3I -}.00

OIFFERENTIAL CORRECTIONS

TOE Z.38|5 TRA 1,6866 TC3-4.3398 BAU I._577

ROE .3238 RRA -.0775 RC3 .]025 FAU .02019

FOE .6934 FRA ,8579 FC3 -.8064 _SP I77_3

80E 2.4034 8RA 1.6883 803 4.3410 FSP -472

OISTJNCE 541,4J7

87.90 VL 26.355 GAL 3.67 AtL 86,70 MCJ 272.54 SMA I19.68 ECC .23803 ]NC 3.2959 VJ 30.27!
.44 VP 36.515 GAP IZ.?4 A?P 89.85 TAL |68.08 TAP 80.6J RCA 91.I9 APO I4_.17 V? 34.868

-2.92 ?AL 62.I2 tAP I?A.06 ET5 331_0 7A£ J30.92 ET£ I82.29 ?K |00.60 ETC I67,I9 CLP-174,_2

ZG.JI RAL I2.76 RIO 6567.9 VEL 11.960 PTH 2.I3 VHP 8.?76 0PA -3.36 RAP 7.65 ECC 1.3566
INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LATINJ 2 LONG

I|3.09 244,47 ?7,50 2 5I 34 2633.6 -27.08 104.73

J53.80 ?38.74 63.43 23 42 22 3277.6 -]3.66 146.86

87.8| 245.07 79.8| 4 34 46 Z282.0 -Z9.37 T9.19

J39.8I 237.47 6J,05 24 33 6 3|04.5 -JI.60 133.09

60.82 245.95 84.75 6 25 58 l�J4.9 -34,18 51.59

J3Z.AJ 234,52 55.93 24 5J J6 3044.3 -7,45 I26.05

M/0-COURSE EXECUTION ACCURAC_ ORBIT 0ETERMINATION ACCURACv

5GT 550|.0 SGR 423.3 SG3 141.3 ST 3014.5 SR 399,8 55 660.6

RRT .?306 RRF .2024 RTF ,9174 CRT .9506 CRS -.8903 CST -.9872

SGB 55J7.2 R23 -.0055 RI3 .9|74 LSA 3107.5 MSA I6J,5 SSA 18.9

5GJ 5501.8 5G2 4||.8 THA J.02 ELI 3038.4 EL2 J?3.I 4LF 7.?0

LAUNCH CA?E _EC 20 J965

HELIOCENTRIC CONIC

RL I47,t8 LAL .00 LOL

RP 108.65 LAP -3.24 LOP

RC 189.29T GL |7.99 GP

PL4NETOCENTRIC CONIC

C3 _3.]06 VNL 4.8_8 OLA 26.40 RAL |6.I5 RA0 6567.9 VEL J2.028 PTH 2.J5 VMP 8,520 0PA -2.29 RAP 9.82 ECC 1.3836

LNCH 47MTH LNCH TIME LzI_TIME IN| LAT IN| LONG IN| RT ASC IN| AZMTH IN| TIN[ PO CST TIN IN| 2 LAT IN| 2 LONG

90.00 _ 4 25 3214,09 -24,99 II5,89 249,I3 76.23 2 58 59 2614.I -26.64 |0?.GJ

90.00 22 58 3 3872,49 -10.33 I53,50 243.51 63.49 ?4 2 35 3272.3 -13.81 146.5fl

I00.00 3 35 17 2916.67 -27.81 90.29 249,84 78.58 4 43 54 23J6.7 -29.II BI.?3
100.00 23 49 52 3705,J5 -?,77 139,85 242.I5 61.05 ?4 51 37 3105.1 -II.58 133.I3

lIO.O0 5 54 26 2543.88 -33.62 63.05 250.9| 83.44 6 36 50 1943.9 -34.17 53.85
JlO,O0 0 II 9 3650.70 -2.76 I32,64 239.06 55.91 I It 59 3050.? -7.21 126.39

FLIGHT TIME 186,00 ARRIV4L 04T£ JUN 24 1966

CISTANCE 546.819

87.90 VL 26,309 GAL 4,33 AZL 86.74 MCA 275.71 SHA 119.42 ECC .2437l INC 3.2581 V! 30.27!

3.6? vP 36.492 GAP J3.J4 AZP 89,68 TAL 166.30 TAP 82.01 RCA 90.32 4PO 148.53 vz 34.87P

-2.84 7AL 64.I0 ?AP 174,T5 ETS 328,62 7AE 13I,O0 ETE |82.75 ZAC 1_2.93 ETC I67.31 CLP-175.38

CIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT 0ETERMINA TION ACCURACv

T0E 2,4378 TRA 1.9754 TC3-4.04_4 8AU 1.261I 5G? 5521.5 SGR 4?5.6 SG3 137.A ST 3000.2 SR 407,4 SS 649.5

ROE ,3424 RRA -.0720 Re3 .0858 FAU ,0]874 RRT .2563 RRF .2332 RTF .9208 CRT .9433 ORS -.8825 CST -.988I

r0E .6792 FRA .9018 FC3 -.6961 8SP 1186J SG8 5537.8 R23 -.0043 RI3 .9208 LSA 3092.| MSA 167.0 SSA lB.]

80E 2.46J8 8RA 1.9767 8C3 4.0473 FSP -462 SGI 5522.5 SG2 4II.3 THA J.14 ELI 3024.8 EL2 134.I ALF ?.3J

LAUNCH 0ATE 0EC 20 1965 FLIGHT TIME IBS,00 ARRIVAL OATE JUN 26 I966

HELIOCENTRIC CONIC
RL 147.18 LAL .00

RP I08.62 LAP -3.I8

RC 191.?16 GL |7.01

PLANETOCENTRIC CONIC

C3 25.234 VHL 5.023

LNCH A?MTH LNCH TIME
90.00 E 12 23

90,00 23 16 29

IO0.O0 4 4 46

I00.00 0 10 43

lJO.O0 6 5 19

;I0.00 0 26 39

OISTANCE 552,J67

LOL 87,90 VL 26.264 GAL 5.02 4EL 86.78 HCA 278.89 SMA 119.17 ECC .24993 INC 3.2198 Vl 30.27J

LOP 6,8I VP 36.470 GAP |3.57 AZP 89.50 TAL I64.53 TAP 83,42 RCA 89.39 4PO I48.96 V2 34.889
GP -2,77 ?AL 61.I8 TAP I75.4I ETS 324.3? 7AE I31.07 ETE I82,72 7AC 105,26 ET( 167,40 CLP-I76,34

OLA 26,62 RAL J9.46 RA0 6568.0 VEL 12.108 PTH 2.17 VHP 8.782 OPA -1.22 RAP 11,99 ECC 1.4153

L-r TIME IN| LAT IN| LONG IN| RT Age IN| AZMTH IN| TIME PO CST TIM IN| 2 LAT IN| Z LONG
33J1,|| -24,37 J|8.42 233._2 75.J! 3 ? 34 ??lJ.l -26.10 llO.2Z

38?4,4? -10.27 153.62 248.?5 63.47 24 2J 3 3274.5 -13,23 146.67

2948,85 -27,36 92,58 254.63 77.46 4 53 54 2348,9 -28,81 84,08

37JI.96 -7.55 140.23 246.80 60.99 1 t2 35 3JJ2.0 -11.36 133,_2

2571.6J -33.39 65.J8 255.88 82.20 6 48 I| 1971.6 -34,11 56,0?

3661.96 -2.33 J33.23 243.58 55.89 J 27 4J 3062.0 -6,79 126,98

ORBIT 0ETERMINATION JCCURAC v

5T 2973.8 5R 413.6 ss 638,0

CRT .9356 CR$ -.8745 CST -.9890

LSA 3064,5 M5A 172,9 SS4 IT.Z

ELI ?998.9 EL2 ]44.8 4LF 7.43

OIFF£R£NT]AL CORRECTIONS

TOE 2.4904 TRA 2.2806 TC3-3,2411B_U 1.2623

ROE .36?0 RRA -.0649 RC3 .0?02 FAU .01734

FOE .6650 FRA .946? F(5 -_49 8SP J7976

B0E 2.5166 _RA 2.2816 003 3.2418 FSP -45J

MI0-COURSE EXECUTION _CCURACV

SGT 5537,3 SGR 426.9 503 |33.6

RRT .2820 RRF .2590 RTF ,9244

SG8 5553.8 R23 -.0032 RI3 ,9244
SGJ 5538.6 SG2 409,5 THA J.25

1934



JPL TM 33.99 EARTH--VENUS TRAJECTORIES i VOL 2 1965-66J

LAUNCH CAT£ CEC 20 [965

HELIOCENTRIC CONIC

RL 147.|8 LAL .00 LOL 87.90 VL

Rp |08._B LAP -3.ll LOP 9.99 VP

RC 193.113 GL 16.03 GP -?.70 ZAL

PLANETOCENTRIC CONIC

C3 _7.497 VHL 5.244 CLA ?6.75 RAL

LNCH AZHTH LNCH TIME L-I TIME

90.00 2 ZI 43 3343.97

9D.OD 73 32 44 3984,J7

100.00 4 13 B 2978.32

100,00 0 25 56 3725.06

110,00 6 16 38 2598.13

110,OO 0 40 55 3678.OI

CIFFERENTIAL CORRECTION5

TCE Z.5396 TRA 2,6040 TC3-3.4294 BAU 1.2609

RCE .3873 RRA -.0559 RC] .056J FAU .01597

FCE .6515 FRA .9938 FC3 -.5029 BSP 180T3

BCE 2.5683 BRA 2.6046 8C3 3.A299 FSP -440

LAUNCH DATE 0EC ZD 1963

FLIGHT TIME 190.00 ARRIV4L C4T6 JUN 78 1966

01STANCE 557.452

?6.220 GAL 5.75 A?L 86.82 MCA 282.07 SMA

36.4A9 GAP 14.03 AZP 89.33 TAL 162,78 TAP

58.35 TAP 176.O3 ETS 318.59 ZA£ 131.IA ErE

118.92 ECC .75676 INC 3.1809 VI 30.271

84.86 RCA 88.39 APO 149.46 V2 34.900

18?.TO ZAC _07.59 ETC 167.45 CLP-177,10

22.67 RAO 6568.1 VEL 12.201 PTM 2.19 VMP 9.064 CPA -.lT RAP 14.16 ECC 1.4525

INJ LAT INJ LONG INJ RT ASC INJ ATMTH INJ TIME PO EST TIM INJ 2 LATINJ 2 LONG

-23.77 120.65 258.3? 74.15 3 t7 27 ?744.0 -25.T? 112.5Z

-9.98 ISA.J8 152,93 63.36 74 37 ?8 3?84.2 -13.47 147.2A

-26,90 94.65 Z59.43 76.46 5 A 46 2378.3 -?8.50 86,21

-7.II 140.96 ?51.40 60.89 J _8 I 3175.1 -10.94 J34.27

-33.17 67,2! 260.85 81.03 6 59 56 1998.1 -34.0! 58.08

-l.7J 134.07 ?48.06 55.85 1 A2 1'_ 3078,0 -6.18 121.83

MI0-COURSE EXECUTION ACCURACY ORBIT _ETERMINATION ACCURACv

SGT 5548.7 SGR 427,A SG3 129.9 ST ?936.9 SR AJ8.3 55 626.5

RRT .3077 RRF .2852 RTF ,9281 CRT .9276 CRS -.8664 CST -,9899

SGB 5565.] R?3 -.O0?I RI_ .9?gI LS4 30?6.6 MSA I79.0 5SA 16.4

SG! 55_0.3 562 406.5 TMA 1.37 ELI 7962.5 EL_ 154.9 ALF ?.55

FLIGHT TIME 19_.00

DISTANCE _62.66A

87.90 VL 26.176 GAL 6,53 AZL 86.88 HCA 285.26 SMA

]3.18 VP 36.4?9 GAP 14.5A AZP 89.17 TAL |61.06 TAP

-Z.6A ?AL 55.64 2AP 176.60 ETS 310.58 7AE |51.20 ETE

ARRIVAL OATE JUN 30 1966

HELIOCENTRIC (ON It

RL 147,18 LAL -00 LOL

RP 108.55 LAP -3.03 LOP

RE 194.989 GL 15.04 GP

PL4NETOCENTRIC CONIC

C3 3_,J49 VHL 5,491 DLA

LNCH AZNTH LNCH TIME L-I TIME

90.O0 Z 32 27 3372.31

90.00 Z3 46 40 3901.85

I00.00 4 ?6 72 300_.03

100.OO 0 39 2! 3744,35

110.00 6 ?B I8 2673.49

110.00 0 53 55 3698.66

DIFFERENTIAL CORRECTIONS

r0E 2.5893 TRA ?,9503 TC3-3.II75 BAU 1.2547

ROE ,403_ RRA -.0449 RC3 .0437 FAU .01458

FOE .6400 FRA 1.0423 FC3 -,4188 BSP 18066

80E ?.6206 BRA 2.9507 BC3 3.1178 FSP -4_6

|J8,68 ECC .26426 INC 3.1410 Vl 30,771

86,31RCA 87.3? APO 150,04 v2 34.9i?

182.68 7AC 109.91 ETC J67.47 CLP-177.87

?6.BJ RAL 25.76 RAO 6568.2 VEL J2,309 PTH ?.27 VHP

INJ LAT INJ LONG INJ RT ASC INJ ATMTH INJ TIME

-73.23 IZ_.55 263.23 73.34 3 ?8 39

-9,43 155.19 257.5I 63.18 74 51 4?

-?6.46 96.31 264.27 75.57 5 16 27

-6.47 J42.04 255.92 60.75 1 41 46

-32.84 69.13 265.8I 79.93 7 12 2

-.92 135.14 252.49 55.83 ] 55 33

mIO-COogs£ EXECUTION ACCURACY

5GT 3557.? SGR 427.0 SG3 126.3

RRT .3340 RRF ,31_3 RTF .9318

SGB 5573.6 R?3 -.0007 RI3 .93|8

SGJ 5559.0 SG2 407.3 THA 1.48

9.370 DPA .88 RAP J6.34 ECC 1.4962

PO CST TIM INJ 2 LATINJ 2 LONG

2772,3 -25.30 114.49

3301,9 -17.96 J48.79

2405.0 -28.19 88,14

3144.4 -I0,3_ 135,36

20?3.5 -33.88 60.05

3098.7 -3,40 178.92

(:_B[T OETCRNINATION ACCURACY

ST 2895.1 SR 47J.3 5S 616.5

CRT .919! CRS -.8584 CST -.9907

LSA 2984.1MSA J85.1 5SA 15.7

ELI 2971.0 EL2 J64.5 4LF 7,64

L4UNCH OATE 0EC 20 1965 FLIGHT TIME 194.00 ARRIV4L OATE JUL ? 1966

HELIOCENTRIC CONIC

RL 147.18 LAL .00 LOL 87.90 VL

RP 108,5| LAP -2,94 LOP I6,37 VP

RE 196.84? GL 14.07 CP "2.59 ZAL

PLANETOCENTRIC CONIC

C3 33,253 VHL 5.767

LNCH 47NTH LNCH TIME L-I TIME IN] LAT

90.00 2 44 30 3396.14 -22.76

90.00 0 2 10 3927.31 -8.65

lOD.OD 4 _8 21 3079.J? -76.05

tOO.gO 0 51 I 3769.57 -3.63

lID.DO 6 40 I4 ?647,79 -37.54

110.00 ] 5 38 3723.67 .03

CIFFERENTIAL CORRECTIONS

TDE ?.6320 TRA 3.3]28 TC3-?.8038 BAU 1.2474

ROE .4751 RRA -.0320 RE3 .0328 FkU .0133t

rOE .6776 FRA ].0919 FC3 -.3464 BSP 18346

8OE Z.6661 8RA 3.3129 Be3 ?.8059 FSP -416

0ISTANCE 567.789

26.133 GAL 7.35 AZL 86,90 HCA 288.44 5MA I18.44 ECC .27751 INC 3.0998 vl 30.??|

36.409 GAP 15,08 AIP 89.02 TAL 159.36 TAP 87.80 RCA 86.17 APO 150.72 v2 34.924

53.04 ?AP I77.08 ET$ _99.42 ?AE 131,25 ETE 182.66 ?AC I12,?3 ?TO J6T.45 CLP-i78,64

OLA 26.80 RAL ?8.72 RA0 6568.3 VEL 12.435 PTH 2.25 VHP 9.702 0PA 1.91 RAP 18.51 ECC 1.5473

IN] LONG IN] RT ASC IN] AZMTH IN] TIN? PO CST TIM IN] 2 LAT IN] 2 LONG

174.14 267.94 72.68 3 41 7 2796.1 -24.92 116.13

156,65 261,98 62.93 1 7 38 33?7.3 -I2.21 ]49.78

98.18 76_.99 74,79 5 28 51 2429.J -77.88 89.86

|43.44 260.35 60.59 I 53 50 3169.6 -9.51 136.79

70.96 ?70.73 78,88 7 24 ?l 2047.8 -33,72 61.93

136.45 736,83 55.8? ? 7 41 3123.T -4.45 130,24

MID-COURSE EXECUTION ACCURACY ORBIT CETERNINATION ACCURAC Y

5GT 5559.6 SGR 425.6 SG3 123.0 ST 2841.2 SR 422.5 SS 605.6

RRT .3595 RRF .3383 RTF .9359 CRT .9107 CRS -.8500 CST -.99t6

SGB 3575.9 R23 .0001 RI3 .9339 L54 2929,3 MSA 191.1 55A 14.9

5GI _561,8 SG_ 398.9 THA 1.58 ELI 7867.? EL? |73.4 ALF 7.74

LAUNCH OATE DEC 20 1965 FLIGHT TIME 196.00 ARRIV4L GATE JUL 4 1966

HELIOCENTRIC CONIC

RL 147.J8 LAL .00 LOL

RP I08.47 LAP -?.84 LOP

RC 198.673 GL 13,11 GP

PLANETOCENTRIC CONIC

C3 36.888 VHL 6.074 OLA

LNCH ATMTH LNCH TIME L-I TIME INJ LAT

90,00 ? 57 42 34|5.95 -27.35

90.00 0 ]I 32 3939.89 -7.G3

lO0.O0 4 30 37 30_O.B_ °25.63

100.00 I 0 58 3800.21 -4.6]

110.00 6 57 18 2671.13 -32.22

110.00 I 16 7 3752.69 I.I4

DIFFERENTIAL CORRECTIONS

TOE ?.673J rgA 3.8983 TC3-2._O_D BAU J.2369

ROE ,4471 RRA -.0J71RC3 .0236 FAU .01206

FOE .6J84 FRA 1.1447 FC3 -.2830 05P 18746

8OE ?.7102 BRA 3.6986 BC3 ?.508? FSP -406

OIST_NCE 572.B13

_7.90 VL 26.091 G_L 8.?3 AZL 86.94 HCA 79J.63 SMA lJS.?J ECC ,78J60 ]NC 3.0571 VJ 30.77J

J9.56 VP 36.391 GAP 15.68 AZP 88,87 TAL 157.69 TAP 89.3_ RCA 84,92 APO J5J.50 V2 34,956

-?.54 ?AL 50,57 TAP J77,40 ETS 284,44 Z_E 131,28 ETE 187.65 ?AC 114.$3 ETC 167.40 CLP-179.44

?6.73 RAL 3J.35 RA0 636_.4 VEL 12.580 PTH 2.?B VHP 10.068 0PA _.93 RAP ?0.68 ECC 1.6071

IN] LONG IN] RT _S_ IN] A_MTH IN] TIME PO CST TIM IN] ? LAT IN] ? LONG

175,44 ?72.64 72,1_ 3 54 38 7815.9 -24.59 11T.49

158,51 ?66.3? 62.6_ J J7 37 3359,9 -JI.24 151,68

99.67 ?73,?3 74.10 5 dl 4_ 7430,9 -?7.58 91.41

|45.13 26A,67 60.43 ? 4 1B 3200,2 -8.51 138.57

72.7! 275.60 7?.90 7 36 49 2071.1 -33.55 63.73

137.96 261.09 55.83 2 18 39 315_,7 -3.35 J31,76

MID-COURSE EXECUTION ACCURACY ORBIT 0ETERMINA TION ACCURACY

SGT 3_8.9 SGR 42}.? SG3 J19.6 ST 2787.2 8R 471.9 $S 595.9

RRT .3850 RRF .3644 RTF .9400 CRT .9008 CRS -.8415 CST -,9924

SGB 5575.0 R23 .0008 R13 .9400 LSA ?869.6 MSA 196.6 SS4 ' 'J4,2

SGJ 5561.3 SG? 390.4 THA ].69 ELI ?808.? EL2 181.5 ALr 7._]

J935



JPL TM 33-99 EARTH--VENUS TRAJECTORIES _ VOL 2 1965-66,

LAUNCH CAT? C[C ?0 ]965

HELIOCENTRIC CONIC

RL 147,IB LAL .00

RP 106.43 LAP -2.?}

RC 200,481 GL J2.16

PLANETOCENTR]C CC_NIC

(3 4].149 VHL 6.4]5

LNCH ATMTH LN(H T_ME

90.00 3 ]! 44

90.00 0 J_ 55

100.00 5 3 58

]O0.O0 ! 9 ?!

]I0.00 7 4 2_

IlO.O0 ] 26 23

LOL P7.90 VL

LOP 22.75 VP

GP -2.49 ?AL

FLIGHT TIME J96.00 ARRIVAL GATE ;UL 6 19_

ClSTANCE 577.7J7

76.050 GAL 9,|7 *IL 66.99 MCA 294.82 5MA IJ7.98 ECC .29163 INC 3.0124 v! 30,Z?I

36.373 GAP I6,33 *7P 68.73 T&L |56.06 TAP 90,68 RE* 63.58 APO ]57.39 v? 34,948

48.22 TAP J77,50 ETS 266.46 7AE 13].30 ETE |82.63 7AC ||6.63 [TC ]67.3J CLP ]?9,76

CLA 26.60 RJL

L-I ?IME IN] LAT

3432.45 -22.00

3998.6! -6.42

3070.59 -25.27

3_35.70 -3.4!

2693.71 -3J.BB

3765.35 2.39

CIFFER£NTIAL C_RECTIONS

TEE ?.7;27 TRA 4.1J03 TC3-2.2195 BAU J.22J0

RCE ,4695 RR4 -.O001 RE3 .OI6I FAU ,0J084

roe .6064 rRA I.I996 rE3 -.2_80 BSP I8_67

BEE 2.7530 BRA 4.II03 BE3 2.2195 FSP -396

LAUNCH GATE OEC 20 ]969

HELIOCENTRIC CONIC

RL 147,J8 LAL .00 LO(,. 87.90 VL

Rp ]08,39 LAP -2.62 LOP 25.94 VP

RE ?02.764 GL If.Z4 GP -2.45 ZAL

PLANETOCENTRIC CONIC

C3 46._54 VHL 6.794 OLA

LNEH _TMTH LNCH TIME L-I TIME

90.00 3 ?6 J7 3446.4?

90.00 0 ?4 35 4042.39

lOO.O0 5 |7 J5 30_..7_

lO0,O0 I I6 J8 3875.37

ILO.OO 7 J6 30 7715.6|

i]O.O0 ! 33 32 387J.25

0IrFERENT1AL C_RECTION5

TOE ?.7574 TRX 4.55J8 TC3-J.9420 gAU J.J983

ROE .4972 RR4 .0J92 RC3 .0103 FAU .00957

FOE .599I FRA 1.7598 FC3 -.I795 BSP I8709

• BOE ?.8010 BRA 4.55J9 BE3 1.9420 FSP -384

34.23 RJC 656_.6 VEL JZ.746 PTN 2.3? VHP t0.460 CPA 3.93 RAP ?2.64 ECC 1.6777

IN] LONG IN] RT ASC IN] A?NTM IN] TIME PO CST TIM INW? LAT IN] ? LONG

176.53 277.3J 7|.71 4 8 56 2832,4 -Z4.30 118.6l

160.70 270.52 62,36 I 25 33 3398.6 -10.07 153.93

|O|.0Z 278.42 73.48 5 55 9 2470.6 -27.79 9?,80

147.09 268.87 60,78 2 15 J7 3235.7 -7.34 ]40.51

i4,36 280.4| 76.96 7 49 |9 ?093,7 -33.35 65.4{

139.67 Z65.26 55.89 2 28 29 3J_5.3 -?.JO J33.46

MI0-EOURSE EXECUTION ACCURAC Y (_qBIT _E TERMINATION ACCURACv

5GT 5553.J $GR 419.9 SG3 J16.4 ST ?7|9.4 SR 4]9,3 55 567.6

RRT .4104 RRF .3907 RTF .9444 CRT .P909 CRS -.8330 CSr -.9937

SG8 5569.0 R23 .OOl_ R|3 .9444 LSA 2806.3 NSA ?0J.6 SSA J3,5

SGI 5_5.B SG2 382,7 TM4 J.79 EL| 7745.1 EL2 |B8.7 ALF 7.B6

FLIGHT TIME 200.00 ARRIVAL CAT? JUL P 1966

0ISTJNC_ 562.476

26.0|0 GAL IO.J8 ATL 87.03 MCA 298.01 SMA |'I7.76 ECC .30774 INC ?.9653 v| 30.77J

36.356 GAP 17.04 AZP 88.6| TAL |54.48 TAP 92.49 RCA B?.J| APO J53,4E v? 34.96]

46.00 ZAP J77.33 ETS _4B.54 ZAE I3|.29 ETE 182.62 7AC IJg. J0 ETC J67,18 CLP ]7P.93

?6.42 RAL 36.77 RA0 6568.7 V£L 17.9A3 PTH 2.36 VMP |0.894 DPA 4.9J RAP ?5.00 ECC |.7596

INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LATINJ ? LONG

-21.70 |21.45 ?61.93 7J.35 4 23 43 7846.5 -74.05 IJ9.fl6

-5.03 |63.17 ?74.59 62.|0 I 3J 57 3442.4 -B.77 I56.44

-24,92 |02.25 283.06 72.93 6 B 44 2488.7 -27.O2 94.0_

-2.O7 |49.27 272.96 60.J7 2 20 53 3275,4 -6.02 J4?.7J

-3J.53 76.00 _5.J4 76.06 8 J 45 21|5.6 -33.J3 67.13

3.76 |41.54 269.33 56.00 ? 37 |] 322|.2 -.73 J35.3=

NI0-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURAC Y

SGT 5_44.8 5GR 4JS.g SG3 IJ3.4 ST ?658.6 SR 415,? 55 5PJ.P

RRT .4364 RRF .4|75 RTF .9488 CRT .8809 CRS -.8749 CST -.9940

SG8 5560,4 R23 ,OOI? RI3 .9488 LSA 2745.2 MSA ?05.7 55A 17.9

SG! 5547.8 $02 373,9 TH_ |,88 EL| ?683.7 EL? ]94.6 ALF 7.87

LAUNCH GATE 0EC 20 |965 FLIGHT TIME 202.00 ARRIVAL GATE _UL JO ]966

HELIOCENTRIC CONIC 0ISTANCE 567.06?

RL J4?.JP LAL .00 LOL 87.90 VL 25.970 G&L l|.26 A?L 87.06 HC_ 30J.20 SM4 I|7.55 £CC .3|506 INC 2.9]52 vJ 30.27|

RP JOB.35 LAP -2.49 LOP 29.|4 VP 36.341 GAP 17.B3 ATP B8.49 TAL |52.95 T4P 94.|5 RCA B0.52 APO I54.56 V? 34.974

RC 204.023 GL |0.34 GP -2.4| ?AL 43.92 TAP J76.92 £TS 233.67 7AE J3|.26 £T£ 182.6| 7AC J2J.35 [TC J67.OJ CLP |78.08

PLANETOCENTRIC CONIC

(3 52.0_| VHL 7.?|5 0LA 26.|9 RAL 39.15 RA0 6568.9 VEL I3.|69 PTM Z.40 VMP |J.374 CPA 5.87 RAP 27.15 ECC 1.8566

LNCH AZNTH LNCM TIME L-I TIME IN] LAT IN] LONG IN] RT ASC IN] AZNTH IN] TIME PO CST TIM IN] Z LAT IN] ? LONG

90.00 3 4I 4 3458.73 -?|.43 J28.24 286.46 71.04 4 38 4? 2858.7 -23.82 liD,}9

90.00 0 78 47 4090.|8 -3.50 165.85 278.53 61.88 | 36 58 3490.? -1.23 |59.|6

]00.00 5 30 37 3|0f.56 -24.58 J03.38 287.6I T?.42 6 22 22 2505.6 -76.75 95.26

]00.00 I 2J 56 391_.58 -.6J |51.64 276.92 60.1J 2 27 |4 33|8.6 -4.58 ]49.]l

J|O.O0 7 26 26 2736.93 -31,17 77.55 289.78 75.2| B I4 2 2|36.9 -32.89 68,75

]]0.00 l 40 36 3859,97 5,23 143.58 273.30 56.I7 2 44 56 3260.0 ,75 ]37.36

CIFFERENTIAL C(_RECTIONS MI0-COURSE EXECUTION ACCURACY _RBIT 0ETERMINATION 4CCU_RACY

T_E ?.7_83 TRA 5.0205 TC3-1,6842 BAU I.|720 SOT 5530.5 SGR 410,6 SG3 ||0.4 ST 2_92.4 SR 409.0 SS 576,7

RCE .5J49 RRA ,0406 RC3 .0058 FAU .00838 RRT .4616 RRF .4435 RTF .9533 CRT .P705 CRS -.BJ65 CST -.994T

r0E .59J9 FRA 1.3228 rE3 -.1394 BSP I8253 SGB 5545.8 R?3 .00|7 RJ3 .9533 LSA 2678.9 MS] 209.0 5SA 17.3

BOE 2.6453 eRA 5.0207 8C_ 1.6842 FSP o374 5GJ 5_33.8 SG2 364.0 THA 1.97 ELl 7616.9 EL? J99.5 ALF ?.e?

LAUNCH 0ATE 0EE 20 |965 FLIGHT TIME 20A.00 ARRIVAL _ATE JUL |2 |966

HELIOCENTRIC CONIC

RL 147.|8 LAL .OO LOL

RP |OB.3| LAP -2.36 LO#

RE ?05.757 GL 9.47 GP

PLANE TO_ENTRIC CONIC

C3 59.0?7 VHL 7.683

LNCH A?MTH LNCH TIME

90.00 3 55 49

90.00 0 3| 46

|00,00 5 43 54

|00.00 I 26 23

JlO.00 7 40 7

|I0.00 I 46 38

DIFFERENTIAL CORRECTIONS

TOE 2.8475 TRA 5,5_44 TC3-1.4420 BAU I.I379

R0_ .5376 RRA .0643 RC3 .00_7 _U .O07JB

rOE ,5866 FR_i._F(_-:I05_ BSP 18280

BOE 2.8929 BRA 5.5248 BE3 |.4420 FSP -365

0IST_NC[ 591.437

87.90 VL 25.932 GAL ]2.44 JZL 87,14 MCA 304.40 SMA |J7.34 ECC .32877 INC Z.8617 v! 30.27I

32.34 VP 36.326 GAP 18,70 _7P 68.3_1T_L |51.49 TAP 95.89 RCA 76.76 APO 155.92 v2 34.987

-2,3? ?AL 41,97 TAP J76.3] ET$ E_,57 ?AE 13|.]9 ET[ |62.60 ?AC 123,57 £TC ]66.80 CLP |77.?0

0LJ _5.9_ R_L 41,31 R_0 6569.! V£L 13.43J PTH Z.45 VHP |I.905 0PA 6.BO RAP ?9.?B ECC |.971_

L-I TIN? |NJ LAT INJ LONG INJ RT ASC INJ ATMTH INJ TIME PO CST TIM INJ ? LAT]NJ ? LONG

3469._J -_1.19 J_.96 290,93 70.76 4 53 39 2869.8 -?3.6? l?].J3

4J41,D5 -I,B6 166.69 282.33 6|,74 I 40 47 3541.0 -5.63 162,03

312|,4| -24,25 J04.45 29_.07 7Jo96 6 39 55 2521,4 -76.4B 96.36

3964,69 .96 J54.17 280.76 60,J_ ? 3_ _8 3364,7 -3,02 147.65

?757,74 -30.80 79.06 294.30 74.38 B 26 5 2J57.7 -32.63 7D.37

3901.II 6,78 145.75 277,15 56.42 ? 5J 40 330|.| 2.3? J39.50

MIO-COUR$[ EXECUTION ACCURAC Y ORBIT 0ETERM[NA TION ACCURACv

SGT 55J_.3 SGR 404.3 SG3 |07.5 ST 25?7.| SR 40|.2 SS 573,7

RRT .4867 RRF .4695 RTF .9579 CRT .B59B CRS -.8084 CST -.9954

$_5_7,| R23 .OOJ6 RI3 ,9579 LSA 7613,8 M54 ?]J.? S5A ]1.?

SGJ 5515.B SG2 353.J TH_ 2.05 EL| 2550.7 EL? ?03,0 ALF 7,82

J936



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 2, 1965-66J

LAUNCH CATE _£C ZD 1965 FLZGNT TIN? Z06.00 ARRIVAL _ATE JUL ]i 1966

HCLZOCCNTRZC CONIC

RL 147.|6 LAL ,00 LOL 67.90 VL

RP IO8.Z7 LAP -2.ZZ LOP 35.53 VP

RC 207,465 GL 6.63 GP -2.)4 ZAL

PLANETOCENTRJC CONIC

C3 67.118 VHL B.205 CLA

LNCH A7NTN LN(H TZNE L-I 7IME INJ LAT

90.00 4 JO 2Z }480.09 "Z0.95

90.00 O 33 40 4194,21 -.J)

IOO.OO 5'56 58 3116,44 -23,92

100.00 1 29 46 401).09 E.60

IIO,O0 7 51 31 2778.03 -30.4Z

lIO.O0 I 5) AZ 3944,76 8.40

CIFFERENTIAL CORRECTIONS

TCE 2,H915 TRA 6,O678 TC5-1.ZJ65 BAU 1.0948

RCE .5602 RRA ,O904 RC3 .0007 FAU .00595

FCE ,5837 FRA 1,4654 FC3 -.0765 8SP 18288

BCE Z.9453 BRA 6.0685 BE3 1,2165 FSP -356

D|$TANC[ 595.55)

Z5.894 GAL 13.73 A?L 67.20 HCk 307.60 SMA 117.14 ECC .)4407 INC 2.80)8 Vl 10.27!

36.312 CAP 19.67 47P 88.29 TAL 150.1I TAP 97,71 RCA 76.84 APO 157.45 V2 35.000

40,J6 74P I75,60 ETS ?14,54 ZA{ 131,09 £TE 182,58 ?A( I75.75 £TC 166.54 CLP 176.28

25.61 RAL

INJ LONG INJ RT AS( INJ AZMTH INJ TIME

129.63 295.30 70,51 5 8 27

17J.66 Z86.00 61.68 I 43 35

105,45 296,41 7|.57 6 49 J4

156.83 284.A7 60.21 Z 36 39

80.52 ?98.70 73.60 8 37 49

|48,04 280.90 56.74 ? 57 76

MID-COURSE EXECUT|ON ACCURACY

SGT 5490.3 SGR )97,5 5G3 104.7

RRT .5118 RRF .4956 RTF .9675

SOB 5504.7 R23 .0013 RJ3 ,9675

SOl 5494.1 5G_ 341.Z THA 2.13

4).43 RAD 6569.) VEL 13.736 PTN 2.51 VMP IZ.496 CPA 7.70 RAP 31.38 ECC 2.1079

PO CST TIM INJ 2 LAT INJ 2 LONG

2880.I °23.42 I21.82

3594.2 -3.9) 165.02

2536.4 -26.21 97.4_

3413.1 -I.39 150.31

2178.0 -32.36 71.84

3344.3 ),97 I4J.76

OReIT 3ETERMINATION ACCURACY

ST 2463.4 SR 391.8 55 573.4

CRT ,B492 CR$ -._007 CST -.9961

LSA 2550.6 MSA 212.0 SSA IJ.l

ELI 2485.9 EL_ ?05,0 ALF 7.75

LAUNCH _ATE DEC 20 1965 FLIGHT TIME ?08,00 ARRIVAL DATE JUL 16 1966

HELIOCENTRIC CONIC

RL 147.|8 LAL .O0

Rp 108,23 LAP -2,07

RC 209.146 GL 7.81

PLANETOCENTRZC CONIC

C3 77,227 VHL 8.788 OLA

LNCH A_HTH LNCH TIME L-I TIM_ INJ LAT

90.00 4 24 31 1489.78 -20,73

90.00 0 34 37 4749.O1 1.62

IO0.O0 6 9 43 3150.7) -Z).61

iO0.O0 ! 3? 9 4063.79 4.29

110.00 8 Z 3? ?797.75 -30,03

110.00 I 55 49 3989.0) I0,07

OZFFERENT]AL CQRRECTION$

T0E 2.9512 TRA 6.660? TC3-I,0059 BAU 1.0385

ROE .5810 RRA .119I RE) -.0002 FAU .00460

FOE .584J FRA J.SABJ FC3 -.O_J6 BSP J8174

BO£ 3.0082 BRA 6.66I? BC3 J.0059 FSP -345

0ISTANC[ 599.351

LOL 87.90 VL ?5.858 GAL 15.14 AZL 87,26 HCA 310.80 SMA 116.95 ECC .36J71 |NC 2.7407 VI 10.271

LCX° 38.73 VP 36.799 GAP ?0.76 A?P 88.21 TAL 148.81 TAP 99,63 RCA 74,70 kPO 159.J9 V2 15.0J4

GP -?.31 ZAL )8.50 ZAP 174.77 ET$ ?08.69 ZA£ I30.93 ETE 182.57 7kC 127.89 [TC J66.24 CLP I75.3I

25.77 RAL 45.)) RA0 6569.5 VEL 14.097 PTH ?.57 VHP 13.157 DPA 8.58 RAP )3.46 £CC ?.7710

INJ LONG INJ RT ASC ]NJ ATMTH INJ TIME PO CST TIM INJ ? LAT INJ ? LONG

130,75 299.57 70.77 5 ?? 43 ?889.8 -Z3.23 122.47

I74.71 Z89.5_ 61.73 1 45 ?6 3649.0 -2.I7 168.09

J06.39 300.61 7J.I? 7 Z IA 2550,7 -25.97 98.39

159.fl9 ZBB.04 60.39 ? 39 5? 3463.3 .32 151.06

81.93 302.95 72.85 8 49 10 2197.8 -32.08 73.31

150.44 284.51 57.16 3 Z 18 )389.0 5.67 144.11

MIO-C(_JRS[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURAC_

SGT 5466.8 SGR 389.7 SG3 lOZ.? ST ?404.Z SR 381.0 SS 576.5

RRT .5377 RRF .5??I RTF .9670 CRT .8390 ces -.7939 CST -.9968

5G8 5480.7 R?3 ,0009 R13 ,9670 LSa 2497.6 _5A 711,5 SSA I0.5

SGI 5A70,8 562 3?8,4 THA ?.?O ELI 24?5,5 EL? 205.5 ALr 7.63

LS, UNCH CAT[ CEC 20 |_16_ FLIGHT TIME 210.00 ARRIVAL CATE JUL IB 1956

HELIOCENTR|C CONIC

RL 147,18 LAL .00 LOL

RP 108.19 LAP -1.92 LOP

RC ZIO.800 GL 7.01 GP

PLANETOC[NTR|C CONIC

C3 89.148 VHL 9.442

LNCN *?MTM LNCH TIME

90.00 4 38 I5

90,00 0 54 41

100.00 6 22 3

IO0.00 I 33 34

110.00 8 I3 7

110.00 I 59 0

CIFFERENT_AL CORRECTIONS

TDE 3.0145 TRA 7.2977 TC3 -.8153 BAU .9717

RDE .6054 RRA .I501RC3 ",O001 FAU .00373

rOE .586! FRA 1.6379 F(3 -.0514 BSP I8180

BDE 3.0747 8RA 7.Z993 BE3 .8153 FSP -317

DISTANCE 602,751

87.90 VL 25.823 GAL 16,69 AZL 87,33 HCA 314.00 SPA 116.76 £CC ,38048 INC 2.6211 v! 30.211

41.94 VP 36.?87 GAP 21.98 A?P 88.14 TAL 147.67 TAP 101,68 RCA 72.34 APO 16J.19 VZ 55.0?7

-2.28 ?AL 36.99 ?AP 171.85 ETS 204.30 ?AE 130.72 ETE 182,55 7AE 129.97 ETC I65.89 ELP I74.29

DLA 24.90 RAL 4?.05 RAO 6569,7 VEL 14,508 PTH 2.63 VHP 13.90I 0FA 9,4| RAP 35.50 ECC 2.A622

L'I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTN INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

3498,90 -20.52 110.84 303.58 70.05 5 36 34 2898.9 -23.06 121.O8

4504.94 3.4? I77,84 297.89 61.87 I 46 ?6 3704.9 -.37 J?l,2I

5164.25 -25.31 I07._9 304.65 70.74 ? 14 47 8564.3 -25.73 99.32

4114.82 6.0? 162.44 291.46 60,66 2 42 9 351A.8 2.06 155.89

2816.78 -29.64 83.27 307.03 72.14 9 0 3 2716.8 -11-79 74.72

40)5.06 IJ.?5 157.94 ?88.00 57.67 ) 6 15 5455.1 7.40 146.55

M_0-COURSE EXECUTION ACCURACY ORBIT DETERN]NATION ACCURACY

SGT 5435.? SGR 380.9 SG3 99,7 ST 23A3,8 $R 368.6 SS 581.T

RRT .5618 RRF .5A79 RTF .9714 CRT .8289 CRS -.7871 CST -.9974

5GB 5449,5 R?3 ,0004 R13 .9714 LSA ?4)5.9 NSA 709,6 SSA 9.9

8GJ _A40.4 SG? 314.8 THA ?.26 ELI 2563.8 EL2 204,_ ALF 7.48

LAUNCH oAr£ DEC ?O 1965 FLIGHT T[_ ?|_.00 ARRIVAL OAT£ JUL 20 1966

HELIOCENTRIC CONIC DISTANCE 605.651

RL 147.10 LAL .OO LOL 87.90 VL 25.790 GAL 18.42 a?L 87.41 HCA 117.?1 SMA 116.59 EC( .402_3 IN( ?.5935 VI 30.771

Rp IO8.15 LAP -1.76 LOP 45.|4 VP 36,276 CAP 23.37 kip 88.|0 T_L 146.66 TAP 103.87 RCA 69,69 APO 165.48 v2 35.040

RE 212.427 GL 6.25 GP -_.25 7AL 35.64 7JP 172.83 £TS ?00.9? ?A£ 130.44 ETE 18?._3 ?AC |31.99 ETC !65.49 CLP 173.20

PLANETO_ENTR_( CONIC

C3 103,598 VHL 10,J78 OLA ?4,49 RAL 48,60 RAO 6570,0 VEL |4,998 PTH _,70 VHP 14,741 OPA lO._l RAP 37,49 ECC 2.7050

LNCN AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT A$C INJ A?NTH rNJ TZM£ PO CST TIM |NJ ? LAT INJ ? LONG

90.00 4 51 ?3 3507.36 -20.32 131,38 30?,45 69.85 5 49 )0 2907,A -??.89 121.64

90.00 O 3) 5? A361.54 _.73 J81.01 796,10 67.J3 I 46 34 1761.5 1.46 174.36

JO0.O0 6 33 53 3176,89 -23.01 108,12 )08,50 ?0.39" ? 26 50 ?5?6.9 -?5.49 JO0.J8

JOO.OO I 34 3 4/67.25 7.76 165.36 29A.71 61.04 ? 43 3J 3567.? ),84 158.77

J10.OO 8 23 I1 2814.92 -29.26 84.54 310.90 7|.48 9 I_ ?6 ??54.9 -31.50 76.06

110.00 ? I |5 4081_98 11.45 |55.5_ 29J.34 58.?7 3 9 16 3482.0 9.16 149.O5

0IFFERENTIAL C_RRECTIONS MZ0-COURSE EXECUT|_N ACCURACY ORBIT DETERMINATION ACCURACY

TOE ),0900 TRA 7,9945 TC) -,6409 BAU .8877 SGT 540_,? SGR 171,_ $G3 97,3 ST ??86.5 SR 355,0 SS 590.,4

ROE .6?78 RRA .1815 Re3 .000? F_U .0017| RRT .586? RRF .57)4 RTF .9756 CRT .8J94 CRS -,78J6 CST -,9979

rOE .5911 FRA 1.738J FC3 -.0|43 BSP I8151 SGB 54|4.9 R?3 ".000) RJ) ,9756 LS_ 7579,1 H5A ?06.) $5_ 9,4

BOE 3.1531 8RA 7.9966 BC3 .6409 FSP -3?9 5GI 5406,6 SG? 300,5 THA 2,3J ELI 2305.J £L2 201.9 ALF T.5J

1937



JPL TM 33-99 EARTH--VENUS TRAJECTORIES ' VOL 2 1965-66,

L_UNCH CAT? CEC ?0 1965 FLIGHT TIN? ?|4.00 ARRIVAL CATE JUL 72 1966

MELIOCENTRIC CONIC

RL 147.18 LAL .00 LOL 87.90 VL

RP 10B.ll LAP -J.60 LOP 48.35 vP

RC ?14.077 GL 5.50 GP -?.73 ?AL

PLANETOCENTR|C CONIC

C3 |?|.261 VHL 11.012 CLA

LNCH ATMTH LNCH TIME L-1 TIME [NJ LAT

90.00 5 3 53 3514.95 -20.15

90.00 0 3? 10 44!8.47 7.01

100.00 6 45 9 3188.43 -22.26

100.00 I 33 35 4770.?? 9.49

||0.00 8 32 =2 2051,94 -28.88

|10.00 ? ? 31 4129.48 15.|_

CIFFERENTIAL C(_RECTION$

TOE 3.1807 rRA 8.7577 TO3 -.4827 B4u .78_5

ROE .650J RR4 .?193 RE3 .0013 F4u-,O00_2

FEE .6005 FR4 1.8504 rE3 ,O00J BSP 18112

BCE 3.Z464 8R4 8.7604 BE| ,4877 FSP -322

CIST4NCE 607.916

25,758 G4L 20.34 42L 87.49 NC4 3?0.4? 5MA 116,42 ECC .42687 INC ?.SOS8 v! 50.271

36,266 G4P 24.96 47P 88.07 T4L 145,B? T4P |06,24 RC4 66.7? 4PO 166.12 v? 35.053

34.47 74P 171.72 ETS 198.25 74E I30.08 ETE 182.50 ?AC 133.92 £TC J65.06 CLP I??,O?

?4.06 R4L 49.95 R4C 65?0.3 VEL 15,576 PTH ?.T7 VHP 15.701 CP4 |0,93 RAP 39,4] ECC 2.995?

INJ LONG INJ RT AS( INJ 4ZMTN INJ TImE PO CST TIN INJ ? L4T INJ ? LONG

131.86 ]11.10 69.67 6 2 2T ?914,9 -??.23 174,15

184,23 ?99.13 62.50 I 45 49 3818,5 3.29 177.5_

108,87 317,13 70.08 7 38 17 258_.4 -?_.27 100.97

|68.34 Z97.01 61.32 2 43 55 3620.? 5.61 I61.70

85.23 ]14.54 70.87 9 ?0 14 Z251.9 -3J.?? 77.30

158.17 294.5| 58.98 3 11 21 3529.5 10.91 15t.61

MI0-CO(JRSE EXECUTION 4CCUR4CV ORBIT 3ETERMINA TION 4CCUR4C _

5GT 5363.8 SGR 360.6 SG3 95.0 ST 2231.8 SR 340.3 S5 603.I

RRT ,6102 RRF ,3987 RTF .9796 CRT .8109 CRS -.T768 CST -.9983

SGB 5_75.9 R?3 -.OOI0 RI3 .9796 LSA 2528.! MSA 201.5 SSA 8.8

SGJ 5368.3 SGZ 285.4 TM4 ?.36 ELI ?248.9 EL2 I97.7 4LF ?.lO

LAUNCH C4TE CEC ?0 196fl FLIGHT Time 216.00 4RRIVAL C4TE JUL ?4 1966

HELIOCENTRIC CONIC

RL |47.IB LAL .00 LOL 87.90 VL

Rp 108.07 L4P -1,43 LOP 51.56 VP

RE 215.599 GL 4,78 GP "?.20 ZAL

PL_NETOCENTRIC CONIC

C3 14].054 VHL 1].961

LNCH ATMTH LNCH TIME

90.00 _ 15 40

90,00 0 29 ]1

100.00 6 55 46

IO0.O0 I 32 5

lJO.O0 8 41 35

|lO.00 2 Z 46

OIFFERENTI4L CC_RECTIONS

TOE 3.295? TRA 9.60?2 TC} -.3388 BAU ,6480

RD£ .6727 RR4 .2576 RE3 .002? FAU-.O02JO

FOE .6152 FR4 1.9781FC3 .0lZ? BSP 17943

OoE 3.3632 BRA 9.6036 BE3 .3388 FSP -313

0ISTANCE 609,365

25.129 GAL 22.51 47L 87.59 Me4 323.63 5MA lj6.27 ECC .454BB

36.2_8 GAP 26.70 A?P 88,06 TAL 145,19 T4P 108.82 RE4 63,38

33.48 ?AP J70.48 ETS 196,O8 ?AE 1Z9.61 ETE 18Z.47 74C 135.74

INE 2.4053 vI 30.2Tl

4PO 169.J6 V2 35.067

ETC 164.58 CLP 170.74

0L4 23.59 RJL 51,10 RAO 6520,6 VEL 16,260 PTH 2.85 VHP 16.800 OP4 11.65 R_P 41.?4 ECC 3.3543

L-I TIN? INJ L4 T INJ LONG INJ RT ASC INJ AZMTM INJ TIME PO CST TIN INJ ? L4 T INJ ? LONG

352J.33 -19.99 |32.27 314.49 69.52 6 14 21 ?9?J.3 -22.60 124.57

4475.42 8,BJ JB?.47 301.94 62.96 I 44 6 3875.4 5.]1 |80.74

3J98.56 -22.92 109,53 3i5.50 69.01 7 49 5 _598.6 -Z5.07 101.66

427],42 11,20 J71,36 300,68 52,10 2 43 19 3673.4 1,38 164.66

2862.5! -28.33 86.80 312.91 70.32 9 ?9 23 2?67.5 -30.94 78.43

4177.24 16,79 160.88 297.48 59.78 3 12 23 3577.2 I2.65 154.22

MID-COURSE EXECUTION ACCURACY ORBIT CETERMIN4TION iCCURAC Y

SGT 5323,6 5GR _49.3 SG3 92.9 ST 2181.? 5R 324.8 55 621.0

RRT .6341RRF .6239 RTF .9833 CRT .8038 CRS -.7736 CST -.9987

SGB 5_35.1R]] -.0012 RJ3 .9833 LS4 2283,I MS4 195.J SSx 8.3

SGJ 5328.3 SG2 269.9 TmA ?.39 ELl 2197.3 EL2 191.8 4LF 6.88

LJUNCH O4TE OEC ?0 1965 FLIGHT TIME 218.00 4RRIV4L C4TE JUL ?6 J966

HELIOCENTRIC CONIC

RL 147.I8 L4L .00 LOL 87.90 VL

Rp I08.03 LAP -t.25 LOP 54.76 VP

RE 2|7.144 GL 4.09 GP -2.18 ?4L

PLANETOCENTR]C CONIC

c3 iTO.??0 V_L 13,042

LN_H &ZNTH LNCH TIME

90.00 5 ?6 41

90.00 0 25 48

100.00 ? 5 41

100.00 J 29 29

li0,00 8 49 47

iIo.oo ? 1 33 422_.00

ClrrERENTtAL CORRECTIONS

TOE 3.4284 TR4]OLS272 TC3-.2119 84U ,4822

ROE .6952 RRA .2977 R_3 .0044 r_u-.00453

roe .6341FR4 2.1718 FC3 .023] 0SP 17894

80E 3.4982 8R410.5320 8C3 .2119 FSP -306

_IST*NCE 609.755

Z5.703 G4L 24,96 47L 87.71 Me4 526,81 SM4 116.15 ECC .48686 INC 2.2881 v! 30.22I

36,252 G4P 28.88 42P 88.08 T4L 144,83 T_P 111,68 RC_ 59.59 4PO 172.62 v? 35.080

32.72 Z_P 169.11 ETS 194,28 74E 129.00 ETE 182.4] 74C 137.44 ETC 164.08 CLP I69.33

OL4 23.09 RAL 52.01RAO 65?0.8 VEL 17.075 PTM 2.93 VMP 18.066 OPA 12.29 R4P 42,95 ECC 3.8014

L-I lime INJ L4T INJ LONG INJ RT AS( INJ AFNTH INJ TIME PO CST TIM INJ ? L4T INJ ? LONG

3526.08 -19.88 132.57 312.52 69.41 6 25 22 ?926.! -?Z.5! ]24,p8

4532.J6 |0.5_ 190.23 304.51 63,_? | 4! 20 ]932.2 6.91 J83.94

5206,88 -22.33 110.07 318.56 69,59 7 _9 P 2606.9 -24,90 102.72

4326.60 12.88 174.42 303.30 62.79 Z 41 35 3726.6 9.13 I67.64

2881,23 :28.21 82,24 320.96 69:B_ 9 37 48 2281.2 -30.69 79.4?

18.40 163.64 300.2_ 60,6? 3 12 18 3675,0 ]4.36 I56.86

H/0-CC*JRSE EXECUTION kCCURACY ORBIT OETERWIN4TION 4CCUR_CY

SGT 5275,5 SGR 337,0 SG3 90.9 ST 2J]O.8 SR 308.3 SS 643.4

RRT :6_68 RRF .6477 RTF .9866 ERT __7976 CR_ ;_??i] CST -.9990

SG8 5286.2 R23 -,0024 R13 .9866 LS4 ?239,2 M54 ]87.5 554 7,7

SGJ 5280.1 862 253.9 THA 2.41 ELI ?]45.1 EL? |84,7 4LF 6,53

LAUNCH C4TE OEC ?0 1965 fLIGHT TImE 2_0.00 4RRIV4L 04T£ JUL ?8 1966

HELIOCENTRIC CONIC

RL I42.18 L4L ,00 COL

RP I07,99 LAP -1,07 LOP

RE 218.662 GL 3.41 GP

PL4NETO_ENTRIC CONIC

C3 _0_,458 VHL 14.299

LNCH A?MTH LNCH TIME

90.00 5 36 53

90.00 0 20 51

]00.00 7 I4 49

J00.00 t 25 36

IlO.O0 8 57 lO

110.00 J 59 43

OIFFERENTIAL CORRECTIONS

TOE _._9_ TR_|1.55J7 TC3 -.0992 B_U .2717

ROE .7|8Z RR_ .]_92 RC3 ,0061 r_u-.O0757

FOE .6600 FR_ 2,2859 _C_ .0321 8SP 178]1

802 3.664_ BRAJ f. 3567 B_3 .0994 rsP -300

0IST_NCE 608.762

87.90 VL 25.679 GAL 27,80 _?L 87.85 M(_ 330.06 SMA 116.01 ECC ,52544 INC ?.J488 Vl 30.27!

57,9B vP 36._48 GAP 3|.34 A?P 88,|4 TJL J44,81 TAP 114.86 RCA 55.28 JPO 176.73 v2 33,092

-2.J5 ?AL 32,19 ZAP J67,57 ETS J92,74 24£ 128,24 ETE IB?.39 24C 138,99 ETC J63.56 CLP 167.76

OLA 22,54 R4L 52.67 RA0 657J.! VEL J8.049 PTH 3.0| VHP J9.538 OPA |Z.87 R4P 44.34 Ice 4.3549

L-I TImE INJ LAT INJ LONG INJ RT _SC iN_mTH INJ TIN? PO CST TIM INJ 2 LAT iNJ _ LON6

3528.68 -J9.82 13_.24 320,30 69.35 6 35 41 2928.7 -22.45 125.06

4588,54 J2.23 194.01 306,78 64.26 1 37 J9 3988.5 B,67 IBT.J5

32J2.90 "22.18 110.46 321,26 69.43 8 8 22 2612.9 -24.78 J02,63

4379.55 14.50 122.51 305.64 63.5? 2 38 35 3779.5 10.84 J?O.64

?892.66 -_7.94 88.52 323.64 69.46 9 45 23 Z292.7 -30.48 80.?4

427?.56 19.97 166.44 302,68 6|.66 3 10 56 3672.6 16.02 J59,34

m|0-COURSE E_£CUT|ON ACCURACY ORBIT OETERNIN4TION 4CCUR4C v

SGT _222.2 SGR 323.7 SG3 89.0 ST 2081.7 SR 791.1 SS 6?2.0

RRT .678_ RRF .6706 RTF .9895 (RT .?_:_ CRS -,7700 CST -.9993

$GB 5232.2 R23 -.003] Ri3 .9895 LS_ 2199.5 mS_ 178.7 554 7,1

6GI 5226.8 SG2 237.6 THA ?,4] ELI 2094.6 EL? J76.? 4LF 6.37

1938



JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL 2 1965-66

LAUNCH D4TE CEC ZI 1965 FLIGHT TIME ?0.0D 4RRIVAL C4TE MAR } 1986

HELIOCENTRIC CONIC DISTANCE Zf10.341

RL |4T,IT LAL .00 LOL 68,92 VL 28.700 GAL -IZ,19 47L 66.71 HCA 91.66 $M4

RP 107,73 LAP 3,79 LOP 180.58 vP 36.52? GAP -5.63 ATP 90.10 TAL 235.96 TAP

RC 61.]ZT GL 14,2| GP 5,45 7AL 154.93 TAP 37.63 ETS 351.60 ZAE 156,05 ETE

PLANETOCENTRIC CONIC

C3 43.060 VHL 6.562 CLA -7.91 R4L ?69.35 RAG 6566.6 VEL IZ.673 PTH 2,3] VHP

LNCH A?MTH LNCH TIME L-I TIME INJ L4T

90.00 l 4I 39 7157.I4 -18.J3

90.00 11 40 26 5296.62 ?7.24

I00.00 ? 59 11 1907.03 -|9.4?

100.00 13 5 35 5022,I6 28,61

110.00 3 56 43 1770.62 -27,84

110.00 14 27 32 4701,33 52.31

CIFFERENTIAL CORRECTIONS

TeE -.I366 TRA -.3836 TO3 .2253 BAU .1303

ROE -.4387 RRA .0946 RC3 -.022I FAU .080_3

FCE .4847 FRA-J.1141 FC3-1,6135 BSP 826

BOg .4595 BRA .3951 BE3 .2264 FSP -583

135.44 ECC .22748 INC 3.7920 vl 30.773

)27._? RCA 104.63 APO ]66.?5 vZ 35.176

350.27 ?AC 57.35 ETC 165.74 CLP -31.50

5.167 CPA -II.60 RAP 374.71 ECC 1,7087

IN! LONG IN! RT ASC INJ ATMTH INJ TIME PO CST TIM |NJ ? L4T INJ ? LONG

37.08 161.73 ll2.13 2 l? 37 1557.I -14.98 30.63

240.12 167.20 61,93 13 8 47 4696.8 ?5.64 251.73

18.92 J61.17 IJ3.18 3 30 58 1307.O -16.1! ll.69

719.69 166.96 60.95 14 ?9 17 4427.? ?7.06 21!.?2

3.09 I59.46 116.15 4 27 24 II20.6 -!9.14 355.9!

200.61 166.17 78.19 15 4? 14 4161.3 50.35 I91,95

MI0-COURSE EXECUTION ACCUR4CY OReIT 3ETERNINATION ACCURAC_

5GT 464.6 SGR 393.1 SG3 206.2 ST 157.0 SR 385.9 Ss ?39.6

RRT .0492 RRF -.2007 RTF -.2609 CRT .7|71 CRS .6279 CST .7203

5G8 606,8 R23 -,1516 R13 -.301] LSA 448.0 MSA |67.9 SSA 72.?

SOl 466.2 SGZ 391.5 THA B.14 ELl 401.3 EL? 104.7 ALF 77.47

LAUNCH OATE DEC 21 1965 FLIGHT TIME ?2.00 ARRIVAL DATE MAR 3 1966

HELIOCENTRIC CONIC

RL 147.17 LAL .O0

RP 107.76 LAP 3,24

RE 63.131 GL 14,_|

PLANETOCENTRIC CONIC

C3 42.211 VHL 6.497

LNCH ATMTH LNCH TIME

90.00 I 40 26

90.00 11 38 IZ

JO0.O0 Z 57 55

100.O0 13 3 14

110,00 3 57 ?3

!IO.O0 14 ?O _5

OIFFERENTIAL CORRECTIONS

TOE -.1257 TRA -.40J4 TC3 .2048 BAU .1J36

ROE -.4350 RRA .1004 RC3 -.OIZ9 FAU .0694I

FOE .5368 FR4-1.3771 FC3-1,8338 BSP 739

BDE ,43_9 8RA .4137 863 .?0_2 FSP -673

CISTANCE 207.052

LOL 98.92 VL 28.757 GAL -12.06 AZL 86.75 HCA 94.69 5MA 135.89 ECC ,?7446 INC 3.2503 Vl 30,?T3

LOP 163.6? VP 38.533 GAP -§.09 A?P 90.28 TAL 236.73 TAP 331.6_ RCA 105.39 APO I66.39 V? 35.166

GP 5.83 7AL 155.30 ?AP 42.18 Er5 35?.I_ 7AE 160.19 ErE 351.77 7A( 56.16 ErC 165,36 CLP -41._5

DL4 -7.96 RAL 766.92 RAO 6568.6 VEL 12.790 PTH 2.33 VHP 4,873 0PA -1J.57 RAP 373.51 ECC 1.6947

L-I TIME INJ LAT INJ LONG INJ RT A5C INJ ATMTH INJ TIME PO CST TIM INJ 2 LAT INJ ? LONG

Z150.07 -17.95 37,44 160.96 IIZ.Z7 Z 16 16 IS_0,J -14.78 30.?0

5293.85 Z7.21 239.91 166.41 8I.B] 13 6 ?6 4693.9 75._0 731,52

1900.07 -I9.23 18.49 I60.39 113.34 3 29 36 1300,l -15.91 lI.?7

5019.08 28.58 219.46 166,18 80.84 14 27 3 4419,l ?T.0? ?11.0I

I713.69 -22.64 2,67 138.70 116,33 4 25 57 1113,9 -18.9I 355.52

4778.03 32,27 200,36 165.38 78,03 J5 40 3 4179.0 30,76 !9!.7!

MID-COURSE EXECUTION JCCURACY ORBIT DETERMINATION ACEURA( v

SOT 459,? SGR 394.3 SG3 235,J ST J54.5 SR 3#4,6 s5 734.?

RRT .0_39 RRF -.7344 RTF -.1987 CRT .6677 CRS ._245 CST .I460

SOB 605,2 RZ3 -.?063 R13 -.2190 LSA 45E.3 MSA 177.0 SSA ??.?

SG1 459.9 SGZ 393.4 THA 6.?4 ELI 399.4 EL2 110.7 4Lr ?3.?0

LAUNCH c4rE CEC 2I 1965 FLIGHT TIME 74.00 ARRIV4L C4TE M4R 5 I966

HELIOCENTRIC CONIC DISTANCE 213.7_4

RL 147.I7 LAL ,O0 LOL 66.9? VL 26.801 GAL -II.96 AZL 66.79 HCA 96.12 SMA

RP 107.80 L4P 3.16 LOP 187.05 VP 36.576 GAP -4.39 AZP 90.45 TAL ?37.33 TAP

RC 65.ZI9 GL 14.18 GP 6,74 ZAL 155.59 ?AP 46.75 ETS 352.62 74E 167,65 ETE

PLANETOCENTRIC CONIC

C3 41.421 VHL 6.435 CLA -8.04 RAL 286.59 RAD 6568.6 VEL I2.759 PTM 2.57 VHP

LNCH ATMTH LNCH TIME L-I TIME INJ LA7

90.O0 I 39 38 2143,14 -17.77

90.00 11 36 21 5791.75 27.18

100.00 Z 57 6 I_93,26 -J9,05

100.00 13 I 35 5016,37 ?8.55

110.00 3 56 Z9 1707.32 -22.44

110.00 I4 18 4I 4775.06 3_.22

DIFFERENTIAL C(_RECTION5

TOE -.t136 TRA -.4273 TO3 .I749 BAU .0969

ROE -.4309 RRA .IO73 RC3 ".OOZO FAU .09902

rOE .5943 FRA-I.5440 FC3-2.O696 BSP 609

ODE .4456 BRA .4406 BE3 .1750 FSP -764

136.75 ECC .27161 INC 3.208? vI ]O,?t3

335.45 RCA 106,03 4PO 166.47 V2 35.155

35?.56 ?A( 54.78 CTC 165.50 CLP -46.43

4.593 0PA -11.57 R4P 377.08 ECC 1.66!7

INJ LONG INJ RT ASC ]NJ AZMTH INJ tIME PO CST TIM INJ ? LAT INJ ? LONG

37.01 160,30 112.41 2 15 21 I543,1 -14.56 ?9.79

?39.72 165,75 61.74 13 4 3? 4691.? ?5.76 231.34

JB.07 J59.73 J13,4_ 3 26 39 1293.5 -15.7I 10.66

219.27 165.51 60.74 14 25 IJ 4416.4 26.97 ?tO,B?

2.27 156.04 116.49 4 ?4 56 llOT.3 -16.70 335,13

200.14 164.71 77.92 15 36 I6 4175.I 30.73 191.50

MIO-COURSE EXECUTION ACCURACY ORBIT DE TERMINATION ACCURACY

5GT 456.7 SGR 395.5 SG3 ?63.5 ST 153.6 SR 384.7 55 ?69.0

RRT .0066 RRF -.2735 RTF -.0867 CRT .6017 CRS .8Z4] CST .0_90

SGB 604.2 R23 -.2711 R13 -.0916 LSA 456.9 MSA I86.3 sS4 27.I

SGI 456.8 SG2 395,5 THA 1,3] ELI 396.7 EL? 119.0 ALF 75,13

LAUNCH OATE DEC Z1 1965 FLIGHT TIME 76.00 ARRIVAL CATE MAR 7 1966

HELIOCENTRIC CONIC

RL 147.17 LAL .O0

RP 107,83 LAP 3,10

RE 67.3?7 GL 14.14

PLANETOCENTRIC CONIC

C3 40,67? VHL 6.37?

LNCH AZMTH LNCH TIME

90.00 I 39 15

90.00 I1 34 5Z

I00.00 ? _6 40

I00,00 J3 O 7

110.00 3 55 58

JIO.O0 I4 17 J9

DIFFERENTIAL CORRECTIONS

TOE -.0987 TRA -,4597 TC3 .1372 BAU .074_

ROE -.4_60 RRA .II53 RC3 .0105 FAU ,10913

FDE .6493 FRA-I.TI61 FC3-2.3279 BSP 506

BOE .437_ BRA .4740 Be3 .|3?6 FSP -B68

01ST4NCE 220.356

LOL 88.92 VL 28,835 GAL -11.87 A?L 86.63 HCA 101.35 SM_ 136.52 £CC .21947 INC 3.1654 Vl 30.?T3

LOP 190.29 VP 38,593 GAP -3.71 A?P 90.62 TAL 237.7? TAP 339.1_ RCA 106.56 APO J66.46 v? 35.143

GP 6.67 ?_L 155.81 Z_P 51.53 ET5 353.]1 ?AE 165.4! ETE 3_4.28 ?AC 55.J7 ETC 165,64 CLP -SJ.?Z

OLA -8.J? RAL 266,35 R_O 6566,6 VEL J2.7_9 PTH _.31 VHP 4,346 0P_ -IJ.6D R_P 320.43 ECC 1,6694

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ ? LONG

2136.77 -I?.59 36.58 159.75 112.5_ ? 14 51 1536.3 -14.39 ?9,38

9_88.90 27.16 239,55 165.20 8J.66 J} 3 1 4688.9 25,72 73J.18

1686,50 -18.86 17,65 159.16 113.63 3 ?8 7 1266.5 -15.5J 10.46

5013.90 28.52 719.09 164.96 80,65 14 23 41 4413.9 ?6,93 ?10.65

1700.63 -_.24 1.87 157.49 II6,65 4 _4 19 1100.g -18.48 354.75

4771,34 32,18 199.94 164.15 77.BJ 15 36 51 4172.3 30.17 19!.]0

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

5GT 461.0 SGR 397.0 $G3 ?93.6 ST 153.5 SR 364.0 SS ?82.6

RRT -,0403 RRF -.3157 RTF .050? CRT .509_ CRS .8235 CST -.0544

SGB 608.4 R?3 .3063 RI5 -.0856 LSA 460.5 MSA 195.7 SSA ??.1

5GI 462.J 5G2 395,7 THA 172.49 ELI 397._ EL2 J79.1 ALF 77.06

1939



JPL TM 33-99 EARTH--VENUS TRAJECTORIES _ VOL 2 1965-66,

HELIOCENTRIC CONIC

_L 147.|? LAL ,00

_P 107.87 LAP ].07

RE 69.47D GL t4.0_

_LANETOCENTRI( CON|C

C3 _9.948 VML 6.320

LN_H _TN_H LNCH TIME

90.00 I 39 13

90.00 11 33 43

_O0.DO ? 36 38

lOO.O0 12 59 !

ll0,00 3 55 50

IlO.O0 14 16 ]8

CISTANCE ?ZG.95Z

LOL _8.9Z VL ?8.858 GSL -II.77 ATL 86.88 HCA |04.58 $M4 136.?| ECC .?IT}? INC ).IT|? Vl }0.77}

LOP 19}.57 vP 38._99 GSP -3.08 47P 90.79 T&L ?38.06 TAP 347,64 RCA 106.99 AP_ |66.47 VZ 35.|37

GP 7.11 74L 155.97 ?AP 56.5] ETS 353.61 74E 168.43 ETE 356.B( ?A( 5i.36 ETC 165.79 CLP -56,?|

CLA -8.1g RSL ?88,71 RAO 6568.5 vEL 12.701 PTM ?,31 VHP 4.134 CPA -11.66 RSP 318.59 ECC l._574

L-I TIME IN| LAT IN| LONG IN| RT ASC IN| 4?MTH IN| TIME P0 CST TIM IN| ? LAT IN| ? LONG

ZI19,39 -17.41 36.16 159.79 11Z.69 Z 14 44 1579.4 "14.19 78.97

5286,72 27.14 ?}9.40 164.75 81.58 13 1 49 4686.? ?5.69 73J.03

J879.75 -18,68 17.15 158,7? 113.77 _ ?7 37 |779.7 -15.31 IO.O6

5011.59 28.50 718,97 164,51 00.56 14 ?? 37 4411.6 26.90 ?I0.48

1694.3_ -22.O4 1.47 157.03 J16.81 4 74 5 1094.3 -18,?? 3_(.37

4?69.76 37.15 199.75 163,69 77.70 15 )5 47 4169.8 30.lZ lgl.J?

cIrFERENTISL coeRECrIC_5

TOE -.0825 TR4 -._009 TO3 .0890 BAU .049}

R0[ -.4704 RR4 ,1740 Re3 .0_45 FAU .11913

rOE .?061 FR4-1.8808 FC3-?.$818 BSP 457

E_E .4?84 BRA .5160 BE3 ,09?3 rSP -967

LAUNCH _4TE CEC ZJ 196_

HELIOCENTRIC CONIC

RL I47.t7 LAL .OO

RP 107.90 LAP ?.93

RC 71,643 GL 14.02

PLANETO(ENTRIC C_q_lIC

C3 39.239 VHL 6.764

LNCH ATHTH LNCH TIME

90.00 I 39 36

90.00 IJ 32 33

lo0.O0 ? _6 37

IO0.OO 17 _8 13

110,OO 3 _6 4

2JO,OO 14 15 3_

OIFFERENTIAL CORRECTIONS

TOE -.0634 TRA -.5488 TO3 .0319 BAU .0269

ROE -.4138 RRA .I334 RE3 .0401 FAU .1790!

FOE ,7547 FRA-2.0386 FE3-2,8463 BSP 564

8oE .4186 ORA .564B 0C3 .051_ FSP -1073

_ZC-COURSE E_ECUTION ACCuRSCY ORBIT ;E TERMIN4 rION 4CCU_SC Y

5GT 478.Z 5GR 398.8 SO3 373._ ST |56.7 SR 382.6 55 ?95.9

RRT -.|055 RRF -.36i9 RTF ,2094 CRT .3971 CRS .8754 CST -.1768

S_ 67_.7 R?3 .Z89_ R13 -,7777 LS4 464.8 MS4 ?04.9 564 ??.0

SG] 483.B 5G? _97,0 THA 164.99 EL1 38_.4 EL? |41,6 ALF 79,_}

FLIGHT TIME 80.00 ARRIVAL GATE MAR |J 1966

CISTANCE 733,507

LOL 88.9? VL 28.87t GAL -11.67 A?L 86,9Z MCA 107.80 SM4

LOP 196.74 VP 38.598 GAP -?,47 A?P 90.94 TAL _38.?! TAP

GP 7.57 ?AL 156,06 TAP 61.64 ETS 354.13 7AE 171.66 ETE

136.81 ECC .71546 INC 3,076_ Vl )O,Z73

346.O1 RCA 107.34 4PO 166.79 V? 35,170

1,37 7AC 49.39 ETC 165,97 CLP -6;.37

0LA -8._6 RAL 788,|5 RAG 6568.5 VEL 12,673 PTH ?.30 VHP 3.954 CP4 -11.73 RAP 316.58 ECC 1.6458

L-I TIME IN| LAT IN| LONG IN| RT ASC IN| ATMTH IN| TIME PO CST TIM IN| ? LAT IN| ? LONG

2122.44 -17.73 35.73 ]58,93 117.87 ? I4 39 15_?.4 -|3.99 ?_.55

5284.63 77.12 Z39.Z5 164.38 8J.5J 13 0 58 4684,6 ?5.66 230._8

1872.97 -18.49 16.81 158.35 113.91 3 _8 10 1277,9 -15.10 9.6_

3009.38 ?8.47 ?10.76 164.14 60.40 14 ZI 43 4409,4 ?6.86 710.33

1687,80 -?J,84 1.07 156.66 116.98 4 Z4 l? 1087.8 -1_.03 353.99

4767,76 3_.1| 1_9.56 J63.3_ 77,60 J5 3_ 3 4167.3 30,07 |90.94

MIC-COURSE EXECUTION 4CCURACV OReIT CETERMINA TION 4CCURAC y

SGT 312.1 SGR 401.? 5G3 353.5 ST I6?.9 SR 380.3 55 306.9

RRT -.J877 RRF -.409_ RTF .3690 CRT .7637 CRS .8767 CST -.3|)3

SG6 630.5 R?3 .Z479 RI3 -.4415 LS4 468,1 MSA 713.8 554 ?|.g

SGI 5?4,6 SG? 384,7 THA 1E1.36 ELl 383,? EL? 155.9 4LF F?.?7

LSuN(H GATE CEC ?[ 196_ FLIGHT TIME 87,00 ARRIVSL 04TE MSR 13 |966

HELIOCENTRIC CONIC

RL 147.17 LAL .00

RP 107.94 LAP 2.$3

RC ?3,_4_ GL 13,94

PLSNETOCENTRIC CONIC

C3 38,536 VHL 6.208

LNCH 4?MTH LNCH TIME

90.DO I 40 19

90.00 11 32 El

100.00 ? _7 37

IO0.O0 I_ 57 44

II0.O0 3 56 38

IlO.OO 14 J_ I_

CISTSNCE ?40.0?2

LOL 88,92 VL ?8.876 GAL -J1,57 AZL 86.97 Me4 Ill,O? 5MA 136,85 ECC ,71571 INC 3,030? Vl 30.?73

LOP 199.97 VP 38,591 GAP -1.89 AZP 91.09 TAL Z36.Z? TAP 349.74 RE4 107.61 4PO 166.I0 V? 35.108

GP 8.02 ?AL 156.10 ?AP 66.89 ItS 354.69 ZAE 174.97 ETE 1|,73 ZAC 47.30 ETC 166.16 CLP -66,_5

0LA -8,34 RAL 788.J? RAO 6566,5 VEL J2.645 PTH ?.30 VHP 3.805 0P4 -1|,81 RAP 314,44 ECC 1.634?

L-I TIME INJ LAT INJ LONG IN| RT ASC IN| AZMTH IN| TIME PO CST TIM IN| ? LST IN| ? LONG

ZI1_.34 -17.04 35,79 158.64 111.96 Z 15 34 1513.3 -13.79 Z8.13

5282.59 27,10 739.10 164,09 81.44 13 0 ?4 4687,6 ?5.63 230,74

166_,96 -18.30 16,39 158.06 114.06 3 28 43 1766.0 -14.89 9.75

5007.20 28.45 218.60 163.83 80.40 14 ZI II AiD?t? Z6.83 ?lO,IO

1681.13 -7J,63 .66 156,36 117.14 4 Z4 40 1081.1 -17.82 333.60

4764.80 32.07 199.38 163.03 77.49 15 34 37 4164.8 30.0? 190.77

CIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT 0ETERMINA TION ACCURACY

TOE -.0436 TRA -.6047 TO3 -.0357 BAU .0346 SGT 367.3 SGR 404.3 5G3 3_I.? ST 174.0 SR 377.? 55 3JT.J

R0E -.4064 RRA .J429 RC3 .0568 FAU .13797 RRT -.7756 RRF -.4392 RTF .f1133 CRT .I769 CRS .8799 CST -,4371

FOE .8011 FRA-2.1734 FC3-3.099_ OSP 815 SGB 696,6 R?3 ,?|01RI3 -,3737 LSA 472.5 MSA ???.? SSA ?1,?

BOE .4087 BRA ,6213 6C3 .0671 FSP -II66 SGI 586.4 5G_ 37_.9 THA 160,70 EL] 378.0 EL? 172.? ALF 8_,77

LAUNCH OATE OEC ?1 1965 FLIGHT TIME 84.00 ARRIVAL OATE MAR 15 I966

HELIC_CENTRIC CONIC OISTANCE 246.498

RL 14?.I7 LAL .00 LOL 88.92 VL ?8.873 GAL -ll.46 AZL $7.0? HCA Jj4.24 5MA 136.83 ECC ,21_08 INE 2.98J6 vl 30.773

RP 107,98 LAP ?.72 LOP ?03,19 VP 38.377 GAP -|.34 A?P 91.73 TAL 738.10 TAP 35?.34 RCA IO7.81 APO 165.85 V? 35.095

RC 76,070 GL 13.85 GP 8.48 7AL 156.08 7AP 72.?] ET_ 355.79 ?AE 177.71ETE 33,55 74C 4_,14 ETC I66.37 CLP -77.OO

PLANETOCENTRIC CONIC

43 37,831 VHL 6.131 0LA -8,4? RAL 78_,_7 RA0 6368.3 VEL 17,6|7 PTH ?,79 VHP 3,687 0PA -11.88 RAP 312,73 ECC 1,6776

LNCH ATMTH LNCN TIN[ L-I TIME IN| LAT IN| LONG IN| RT ASC IN| ATMTH IN| TIME PO C$T TIM IN| ? LAT IN| ? LONG

90.00 J 41 21 ?]08.0? -J6.85 3A.B5 |58.42 II3.10 Z J6 ?9 1308.0 -13.38 ?7.?0

go.o0 IJ 37 6 3280.58 ?7,07 73_.96 ]63.B$ 81,37 13 0 6 4680.6 ?5.60 ?30.60

100,00 _ ff_ 36 l_ff.WB -JB,]O 13.95 |57._4 ||4.?0 3 ?9 35 J758,0 -14,68 8.8?

lO0,O0 J_ 57 3| 5003.05 ?8,4? ?18.43 J63.63 80,33 |4 ?0 56 4405,| ?6.79 ?J0.O3

llO.O0 3 37 32 /674.2_ -?1.47 .?4 156.14 IJ7,30 4 25 ?7 J074,3 -J?.59 353.71

IJO.O0 |4 15 3 476?,34 32.04 199.70 J67.6| 77,39 |5 34 ?7 4]6?,3 ?9.97 190.59

OIFFERENTIAL CORRECTION8 NI0-COURSE EXECUTION ACCURACY ORB|T _E TERMIN4 TION 4CCUR4CY

TOE -,022J TRA -.6663 TO3 -.ll50 BAU .068] SGT 642.7 SGR 407.9 SG3 406.6 57 189.4 SR 373.0 SS 374.I

ROE -.39?7 RRA .|_5 RC3 .0?48 FAU .14603 RRT -.3630 RRF -.308] RTF .6_90 CRT -.0077 CRS .8318 CST -.55J4

FOE .B_78 FRA-2.2880 FC3-3.34]? 8SP 1J47 SGB 76|,? R?3 .J793 RJ3 -.6?35 LSA 476,1 MSA ??9.9 $54 71.6

80E .3984 BRA .6833 BE3 .1347 FSP -I760 SGJ 667.3 SG2 366.0 THA 16J.18 EL1 373,0 EL? 189.4 ALF 90.?B

1940



JPL TM 33-99 EARTH--VENUS TRAJECTORIES q VOL 2 1965-66

LAUNCH D4TE CEC ?I J96§

HELIOCENTRIC CONIC

RL 14T.I7 LAL .00

Rp 108.07 LAP Z.60

RC 78.316 GL 13.74

PLANETOCENTRIC CONIC

C3 37.I19 VNL 6.093

LNCH ATMTN LNCH TIME

90.00 I 4Z 43

90.00 11 32 5

IO0.O0 ? 59 56

lO0.O0 l? 57 34

IIO.DO 3 58 45

IJ0,O0 14 15 I3

FLIGHT TINE P6.0O
ARRIVAL GATE MAR 17 196_

0ZSTANCE 252,937

LOL 88.9? VL ?8.863 G4L -1|.35 ATL 87,07 NCA 117,45 5N4 |36.75 £CC .21055 INC ?,9305 Vl 30,273

LOP ?06.40 VP 38.558 GAP -.BI 4ZP 9|.35 TAL 237,87 TAP 355.3? RCA I07.96 4PO I65.34 V2 35.08?

GP B.93 ZAL 156.01 TAP 77,53 ETS 355.94 ?AE |76.51 ETE 130.9Z ?AC 42.96 ETC 166.61 CLP -77.3P

0LA o8.51 RAL ?88,44 RAC 6568.4 VEL |?.589 PTH Z,ZB VHP 3.598 CPA -11,93 RAP 510,0| ECC 1.6109

L-I T[NE IN| LAT IN| LONG IN| RT ASC IN| A?NTH IN| TIN[ PO CST TIN IN| ? LAT IN| 2 LONG

7100.39 -J6,64 34.38 158,26 |13.24 ? 17 44 I500.4 -13.56 2?.24

5?78.60 ?7.05 238.8Z |63,73 B|.30 13 0 4 4678.6 Z5.57 ?30,46

1851.30 o17.89 15,49 157.69 |14.36 3 30 47 J?51.3 -I4,45 8.38

500?,92 ?8.40 ?J8.30 163,48 80.25 14 20 56 440?.9 ?6,76 209,88

1667.10 -71,19 359.8| I55,98 1t7.47 4 ?6 33 I067.1 -17.35 352.79

4759,89 32.00 199.0l |6Z.65 77.29 J5 34 33 4J59.9 29.9? 190.42

DIFFERENTIAL CORRECTIONS

TC£ -.0005 TRA -,7338 TO3 -.1975 BAU .1084

ROE -,3881RRA .1615 RC3 .0933 FAU .15236

FOE ,8582 FRA-?.3662 FC3-3.5536 BSP 1544

ROE .3881 BRA .7514 BC3 .2185 FSP -|330

LAUNCH OAT? DEC ZI 1985

H]0-CCXJRSE EXECUTION ACCURACY ORBIT 3ETERNINATION ACCURACY

SGT 738,| SGR 412.0 SO3 4?7.3 ST ?09.5 SR 367.9 SS 329.6

RRT -.44J9 RRF -,5558 RTF .7154 CRT -.|?31 CRS .8362 CST -.6388

SGB 843.3 R?3 .|588 R|3 -.7470 LSA 481.0 MSA 236.7 SSA 21.4

5GJ 766.B SG? 355.8 THA 162,J9 ELI 369.? EL? 207.1 ALF 93.86

FLIGHT T]NE 88.00

HEL]C_ENTRIC CONIC O|STANCE ?59.338

RL 147.17 LAL .O0 LOL 88.9? VL ?8.847 GAL -J1.24 ATL 87.|2 HCA J20.67 SNA |36.62 ECC .?0910 INC Z.8763 vI 30.273

Rp 108.O6 LAP ?.47 LOP 209.6? VP 38.534 GAP -.3! ATP 91,47 TAL 237.5? TAP 358.|9 RCA J08.05 APO 165,19 V? 35.069

RC 80.581 GL 13.61 GP 9.37 ?AL 135.89 ZAP 82,80 ET5 356.63 ?AE 173.15 ETE 150.25 ?AC 40.83 ETC 166.88 CLP -82.70

PLANE TOCENTRIC CONIC

C3 36.395 VHL 6.033 OLA -8.61 RAL 288,68 RAO 6568.4 VEL |2.560 PTH ?.28 VHP 3.536 CPA o1J.95 RAP 307.83 ECC 1.3990

LNCH AZMTN LNCH TIME L-I TIME IN| LAT INJ LONG IN| RT ASC IN| AZNTH INJ TIME PO CST TIN IN| ? LAT IN| 2 LONG

90.00 ! 44 ?3 209?,36 -J6.43 33.89 J58.|7 J|3.39 ? 19 18 149?.4 -13.JZ ?6.77

90.00 11 32 19 5276.68 27.03 238.68 163.63 81.24 I3 0 14 4676.7 25.55 230.33

J00.00 3 J 35 1843.43 -17.87 15.01 157.59 |14.51 3 3? |8 1243.4 -14.ZJ 7.92

J00.00 l? 57 49 5000,84 ?9.37 218.J5 163.38 80.17 14 ?| 10 4400,8 26.7? 209.73

110.OO 4 0 18 1659.58 -?0.96 359.35 155.88 J17.64 4 27 5T |059.6 -17.09 352.36

110.00 14 15 36 4757,45 3J.97 |98.83 162,55 77.J9 |5 34 53 4157.5 ?9.87 J90.25

DIFFERENTTAL CORRECTIONS M/0-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .0213 TRA -.8046 TC3 ",2901 BAU .15J4 5GT 848.6 SGR 416.3 SG3 444.? ST ?33.0 SR 361.4 $5 331,5

ROE -.3269 RRA .170! RC3 .J127 FAU .15725 RRT -.3126 RRF -.6OJ! RTF ,7770 CRT -.22|6 CRS .838| CST -,7JOI

FOE .8643 FRA-?.4J60 FC3-3.7408 BSP I973 5GB 945.3 R?3 .J436 RJ3 -.7993 LSA 485.3 NSA 242.3 SSA ?1,3

BOE .3775 BRA .8?23 BE3 .3JJ? FSP -1398 SGI 880,_ SG? 344.7 THA |63,24 ELI 367.3 EL? 2?3.5 ALF 103.03

ARRIVAL GATE NAR 19 1966

LAUNCH DATE 0EC 21 1965 FLrGHT TIME 90.00 4RRIVAL DATE N4R Z| 1966

HELIOCENTRIC CONIC C[STANC[ 265.703

RL 147.17 LAL .gO LOL 88,9? VL 18.8?5 G4L -I|.I2 AZL 87.18 HCA |?3.88 5NA 136.44 ECC ,20722 ]NC 2.8185 V! 30.273

91.57 TAL 237.07 TAP .95 RCA |0B,I0 APO 164.TB v? 35.056
RP I08.10 LAP ?,34 LOP Z|2,83 VP 38.506 GAP .|6 ATP

RC 8Z,862 GL 13.47 GP 9.BJ ?AL 155,72 TAP 87.95 ETS 357.38 ?AE J69,58 ETE |56.63 ?AC 38.80 ETC 167,19 CLP °87.92

PL4NETOCENTRIC CONIC

C3 35.656 VNL 5.97| 0LA -8.7| RAL ?88.98 RAD 6568,4 VEL 12.5_J PTN ?,27 VHP 3.499 DPA -|l.92 RAP 305.75 ECC 1,5868

LNCH AZNTN LNGN TIME L-Z T/ME [NJ LAT IN| LONG IN| RT ASC |NJ 47NTH IN| TIN[ PO CST TIN IN| 2 LAT IN| 2 LONG

90.OO J 46 18 2083.81 -16.?0 33.37 158.12 lj3.55 Z E| l? 1483.8 -1_.87 E6,22

90.00 11 32 41 5274.86 27.02 ?38.55 163.59 81.18 |3 O 36 4674.9 25.52 230,20

I00,OO 3 3 34 J835.06 -17.43 14.50 157.54 114.68 3 34 9 1235.| -13.96 7,43

IOO,O0 I? 58 16 4998.85 28.35 218,00 163.35 80.10 14 ?J 35 4398.8 26.69 ?09.39

IIO,OO 4 ? 9 J651,60 -20,70 358,87 155.84 |17.83 4 29 41 I051.6 -16.82 351.90

IJO,00 14 |6 |O 475_.O7 31,93 |98,66 162.5| 77.09 15 35 25 4155.| 29.8? I90,O8

ORBIT 0£TERMINATION ACCUR4CY

5T 259.2 5R 353.8 SS 331.8

CRT -,2984 CRS .8426 CST -.7583

LSA 49J.1NSA 246.6 SSA 71.I

ELl 36_,9 EL2 ?37.5 AL_ III.67

CZFFERENTIAL CORRECTIONS HID-COURSE EXECUTION ACCURACY

TOE .04|9 TRA -.8780 TC3 -.3896 8AU ,196| SGT 971.9 $GR 420,8 SG3 455.|

ROE -.3648 RR4 .1775 RE3 .1320 FAU .13998 RRT -.5730 RRF -.6439 RTF .8200

F0E .8636 FRA-?,4243 FC3-3.8843 8SP Z435 SGB 1059.0 R?3 ,1352 R13 -.8362

BOE .3672 BRA .8957 BC3 .4J14 FSP -|436 SGJ |005.2 502 333.4 THA 184.29

LAUNCH DATE 0EC ZI 1965 FLIGHT TIME 92.00 ARRIVAL DATE HAR ?3 1966

HELIOCENTRIC CONZC

RL 147.17 LAL .O0

RP IO8.14 LAP 2.20

RE 85.157 GL 13.30

PLANETOCENTRIC CONIC

C3 34.900 VHL 5.908 OLA

LNCH 4ZNTH LNCH TIME L-I TIN| IN| LAT IN| LONG IN| RT ASC |NJ AZNTH INJ TIME

90.00 J 48 52 2074.60 -15.94 32,8J 158.13 1J3.71 2 23 ?6

90.00 lJ 33 14 5273.25 27.OO 238.44 163.61 8I.|2 13 I 7

lO0.O0 3 5 54 1826.05 -17.J7 13.96 137.55 |14.85 3 36 ?O

lO0.O0 JZ 58 5? 4997.03 ?8.33 217.87 163.36 80.04 14 22 9

I10.00 4 4 2I 1643.03 -20.4] 358.36 |55,84 JIB.O? 4 3| 44

lJO.O0 14 16 55 4752.81 31.89 198.49 162.52 77.00 15 36 8

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE .0611 TRA -.9521 TC3 -,4944 BAU .2413 SGT 1103.7 SGR 425.2 553 461.4

ROE -.35JO RRA .|SAJ RC3 .J519 FAU .16|O7 RRT -.6262 RRF -.6837 RTF .850|

FOE .8449 FRA-2.4030 FC3-3.9956 BSP 2915 SGB 1182.7 R?3 .J30_ RJ3 -.862|

B0E .3563 BRA .9697 BE3 -5172 FSP -1467 SGJ |138.? 502 321.4 THA J65.23

OISTANCE ?72.034

LOL 88.92 VL 28,798 GAL -10.99 ATL 87.?4 HCA 127.09 SNA 136,?? £CC .?0639 INC ?.7562 V| 30.273

LOP 216.04 VP 38,473 GAP ,62 ATP 91,66 TAL 236.53 TAP 3.6? RCA JOB.|O APO J64.33 V? 35.043

GP 10.23 ?AL J55.52 TAP 92.94 ET$ 358.|8 ?AE 166.06 ETE |59.76 ZAC 36.92 ETC 167._? CLP °9?.99

-B.83 RAL 289.35 RAO 6568.4 VEL |2,501 PTH 2.26 VHP 3,484 0PA -I|.83 RAP 303,84 E(C 1.5744

PO CST TIN |NJ 2 LATINJ ? LONG

1474.6 -12.60 25.7?

4673,3 25.49 230,09

1226.0 -|3.68 6,91

4397.0 26._6 ?09.47

|043.0 -16.57 35|,41

4J52,8 29,?8 J89.92

ORBIT DETERMINATION ACCURACY

ST ?B7.J SR 344.8 SS 3?8,7

CRT -.358_ CRS .8450 CGT -.7956

L5A 496.7 N5A 249.4 SS4 ?0.9

ELI 374.B EL2 _46.5 ALF 12J.39

|94J



JPL TM 33-99 EARTH--VENUS TRAJECTORIES ' VOL 2 1965-66

LAUNCH 0ATE _EE ?l 1965 FLIGHT TIME 94.00 4RRIVAL DATE MAR 25 196E

HELIOCENTRIC CONIC 0ISTANCE 218.330

RL 147,17 LAL .00 LOL 68.92 VL 28.766 GAL -10.86 A?L 8T.3I MCA 130.30 SMA

Rp t08.18 LAP 2.05 LOP 219.25 VP 38.43T GAP 1.05 A?P 9|.?4 TAL 235.90 TAP

RC 8T,465 GL J3.11 GP IO.TO 7AL J55.Z7 ?AP 97.72 [TS 359.04 ?AE |62°65 [TE

PLANETOCENTRIC CONIC

C3 34.175 VHL 5.84? CLA -8.96 RAL 289.78 Rk0 6568,3 VEL I2,4?0 PTH ?.26 VHP

I35,96 ECC .20512 INC 2.6885 v] 30.773

6.19 RC4 108,08 4PO J63.85 V? 35.030

161,$4 ?AC 35,24 ETC |68.02 CLP -9T.86

3.489 CPA -11,68 RAP 302.|l ECC |,56|6

LNCH A_MTH LNCH TINE L-I TINE INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIM£

90.00 I 51 39 2064.55 -15.67 32.20 158.J7 IJ3.89 _ 26 4

90.00 II 33 52 577J.96 26.99 238,34 163.67 8J.08 13 I 44

100,00 3 8 37 1816.23 -J6,89 13.36 157.59 I15.04 3 38 54

100.00 12 59 35 4995.50 28.31 217.76 163,42 79.98 14 22 51

110.00 4 6 55 1633.73 -20.13 357.80 155.88 J18.23 4 34 8

110.00 ]4 17 48 4750.77 31,86 198,34 162,58 76,91 15 36 58

CIrFERENTIAL CO_QREETIONS MI0-CO_JRSE EXECUTION ACCURACY

TOE ,O780 TRA-I,O?56 TO3 -.6037 BAU .2863 5GT |241,J SGR 4_9.3 $G3 462.]

ROE -._363 RRA .|89I RE3 .1717 FAU .160J7 RRT -.67|8 RRF -.7207 RTF .8709

FOE ,820J FRA-2.3450 FC3-4.0634 BSP 3403 SGB I313.3 R23 .1305 RJ3 -.8803

BeE ,3453 BRA 1.0429 BE3 .6276 FSP -J4TO SG| 1276,3 8G2 309,3 THA I66.08

PO CST TIM INJ ? LAT INJ ? LONG

1464.5 -17,3] ?5.13

46T?.0 ?5.47 230,O0

J216.? -13._8 6,33

4395.5 26,64 209.36

1033.7 -16.20 350.88

4150.8 29.74 189.78

ORBIT _ETERMINATION ACCURACY

ST 315.6 SR 334.7 SS 374.i

CRT -.4029 ORS .8494 CST -.8192

LSA 503.4 MSA ?50.8 SSA ?D,7

ELI 385.8 EL2 Z50.6 ALF 130._5

L4UNCH 0ATE 0EC 21 1963 FLIGHT TIME 96.00 ARRIVAL CAT? MAR 27 1966

HELIOCENTRIC CONIC DISTANCE 284.595

RL J4T.17 LAL .00 LOL 89.92 VL 28.730 GAL -10,73 AZL 87.39 MCA 133.50 SMA

RP 108.22 LAP J.90 LOP 222.45 VP 38.398 GAP 1.47 AZP 91.80 TAL 235.18 TAP

RE 89.783 GL IZ.89 GP 11.|7 ZAL J54.99 ZAP 102.25 ETS 359.97 ZAE 1_9.42 ETE

PLANETOCENTRIC CONIC

C3 33.329 VHL 5,773 0LA

LNCH ATMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

90.00 I 54 53 20_3.43 -15,36 31.53 J58.27 I14.08 2 29 6

90.00 IJ 34 34 527I.|7 26.98 238.29 J63.79 81.05 13 2 25

JO0.O0 3 II 46 1805.39 -16.58 12.7J 157.68 115.24 3 4I 51

I00.O0 13 0 Z2 4994.44 28,30 217.68 163.54 79.94 J4 25 37

1]0,00 4 9 51 1623.49 -I9,BO 3_7.J9 155,97 JIB.AS 4 36 55

IJO,O0 14 I8 46 4749.JI 31,84 198.22 162.70 76.84 I5 37 55

OIFFER£NTIAL C_RECTIONS MI0-CCt)RSE EXECUTION ACCURACY

TOE .09I? TRA-I.0973 TO3 -.7169 BAU .3307 SGT 1382.0 SGR 433.5 5G3 459.2

ROE -.3201 RRA .1933 RC3 .1922 FAU .15803 RRT -.7176 RRF -.7552 RTF .8857

FOE ,7791 FRA-?.2666 FC3-4,I048 BsP 3901 SOB 1448.4 R23 .13_3 RI3 -.8933

BDE .3330 BRA I.J142 BE3 .7472 FSP -1470 5GI 14/7.7 SG2 296.5 THA I66.8J

135.68 ECC .70389 INC Z.6140 vI 30.Z73

8,68 RCA 108.OI APO 163.34 v2 35.016

J62.63 ZAC 33.7? ETC 168.57 CLP-I02.50

-9.12 RAL 290.27 RA0 6568.3 VEL 12.438 PTH 2.25 VMP 3.5J2 CPA -11,45 RAP 300.62 ECC J.548_

PO CST TIM INJ ? LAT ]NJ ? LONG

1453.4 1J,98 ?a.4_

4671.2 25.46 ?79.9_

1205.4 -J3.04 5.70

4394.4 26.62 209,79

1023.5 -I5.85 350.30

4149.I ?9.70 189.66

ORBIT DETERMINATION ACCURACv

ST 344.J SR 373,1 55 316.1

CRT -.4350 CRS .8511 CSr -._37!

LSA 509.4 MSA 250,6 SSA ?0,5

ELI 400.3 EL2 250.0 ALF 139.17

L4UNCH CAT? 0EC 71 1963 fLIGHT TIME 98.00 4RRIV4L _ATE MAR ?9 |966

HELIOCENTRIC CONIC

RL 147.17 LAL .00

Re I08.26 LAP 1.74

RC 97,112 GL |2.62

PLANETOCENTRIC CONIC

C3 32,512 VHL 5.702

LNCH 4?MtH LNCH TIM(

90.00 I 58 36

90.00 II 35 14

100.00 3 15 E3

JO0.O0 13 1 9

110.00 4 13 15

110.00 14 19 47

OISTANC[ ?90.8?8

LOL 88.92 VL 28,690 GAL -I0.58 AZL 87.47 MCA 136.70 SMA 135.56 ECC ,20769 INC Z.5313 vl 30.773

LOP ?25.65 VP 38,357 GAP 1.86 AZP 91.84 TAL ?34.39 TAP 11.09 RCA 107.92 APO 162.80 V? 35.003

GP 11.68 ?AL 154.67 ZAP 106.52 ETS .97 ?A[ |56.37 ETE 163.28 ?AC 32,55 ETC J69.26 CLP-IO6.88

0LA -9.32 RAL 290,83 RA0 6568.3 VEL 12,405 PTH 2.24 VHp 3_551 0PA -11.13 RAP 299.36 ECC 1.5331

L-I TIN[ INJ LAT INJ LONG INJ RT ASC INJ AZMTM INJ TIME PO CST TIM INJ 2 L4T INJ ? LON_

2040.95 -I5.01 30,78 158,40 114.29 2 52 37 1440,9 -11.61 23,76

5271,14 26.98 238.29 163.95 81.05 13 3 6 467|.1 25.46 ??9,94

1793.25 -16.22 11.98 157.81 115.46 3 45 16 1193.? -12.66 5.00

4994.07 28.29 217.66 163.70 79.93 14 24 23 4394.1 26.61 209.96

1612.08 -19,43 356.51 156,09 118.69 4 40 7 1012.1 -15.45 349.65

4748.02 3i,82 198.14 162,86 76.80 15 38 55 4148.0 29.68 189.58

CIFFERENTIAL CORRECTIONS

TDE .1017 TRA-I.1659 TO3 -.8337 BAU ,3741

RbE -.30Z? RRA .1963 RC3 .2136 FAU .15466

FOE .7291 rRA-2.1672 FC3-4,1182 BSP 4403

80£ .3194 BRA 1,18_4 BE3 .8606 FSP -1459

MI0-COURSE EXECUTION ACCURACY ORBIT 0ETERMINATION 4CCURAC v

SOT 1524.4 SGR 438.0 SO3 452,8 ST 371.6 SR 310.1 SS 306,0

RRT -.7489 RRF -.7877 RTF .8962 CRT -.4569 ORS .8521 CST -.8490

SGB 1_86.1 R23 .1394 RI3 -,9026 LSA 515.3 MSA 248.9 SSA 20.5

SGJ 1560,5 SG2 283.5 THA 167.43 ELI 416.9 EL2 ?45.9 ALF 145.86

LAUN(N 04TE OEC ?! 1965 FLIGHT TIME 100.00

HELIOCENTRIC CONIC

RL 147,17 LAL ,00

RP 108.31 LAP 1.57

RC 94.449 GL 12.30

PLANETOCENTRIC CONIC

C3 31.672 VHL 5.628

OISTANCE 297.032

LOL PP.92 VL 28.647 GAL -I0.43 AZL 87.56 HCA 139,90 SMA

LOP 22_,85 VP 38.3J2 GAP 2.24 A?P 9J.87 TAL 233.53 TAP

GP 12.25 ZAL 154,31 7AP 110.51 £TS 2.08 ?AE I53.33 ETE

LNCH AZMTH LNCH TIME

90.00 2 2 56

90.00 II 35 48

J00.00 3 19 35

100.O0 13 ! 51

110,00 4 17 9

=IO.O0 14 _0 46

DIFFERENTIAL COIRREETION5

T_E .1084 TRA-I,2_9B TC3 ".9526 _AU .4|55

ROE -.7847 RR_ .197_ Re3 .23_5 FAU .1499!

FOE .6791 FRA-2.0439 FC3-4.0978 BSP 48_2

FOE .3047 BRA 1.2456 _C3 ,9813 FSP -1421

ARRIVAL DATE MAR 31 1966

135.02 ECC .20154 INC 2.4382 VI 30.?73

13.43 RCA 107.81 APO 162.23 V2 }4,990

163.61 ZAC 31.57 ETC 170.12 CLP-IJ1.O1

OLA -9.55 RAL 291,44 ,RAO 6_68,3 V£L 12.371 PTN 2,23 VHP 3.602 OPA -J0.?1 RAP 798.36 ECC 1.57J?

L-| TIME INJ LAT INJ LONG INJ RT A_C INJ A?MTH INJ TIME PO CST TIN INJ 2 LAT INJ ? LONG

2026_71 -J4.61 29.92 158.37 J|4.53 2 36 43 14_6.7 -JI.18 ??,9]

5272;20 26.99 238.36 164.18 81.09 13 3 41 4672.2 25,48 ?30,0?

1779.43 -15,82 11,16 157.98 115.70 3 49 14 IJ79.4 -]2.23 4,20

4994.?E 28.30 2J7.7| 163.93 79,95 14 25 5 4394,? 26,62 709,3J

J599,15 -19,01 355.75 I_6._6 I18,96 4 43 48 999.1 -J5,00 348,93

4747 _,76 3J.82 198.i2 J63.09 76.?9 J5 39 53 4147.8 ?9.67 189.56

MI0-CCwJRSE EXECUTION ACCURACY ORBIT 0ETERMIN4TION ACCURACv

SGT J665.S 5GR 442.7 $G3 442.3 ST 397.9 5R ?96.4 55 ?94.9

RRT -,7_05 RRF -.BISO RTF ,9033 CRT -.47J4 ORS ,8336 CST -.8538

SOB J723,3 R23 .1501 RJ3 -.9089 LSA 521.8 MSA ?45.9 ssA 70.0

SGJ J701.9 5G2 270,8 THA 167,97 ELI 434.6 EL2 ?39.3 4LF |51.18

1942



JPL TM 33-99 EARTH--VENUS TRAJECTORIES t VOL 2 1965-66

LAUNCH _AT£ DEC ?| ]965

HELIOCENTRIC CONIC

RL ]47,]7 L4L .OO

_P |O8.}5 L4P ],40

RC 96,794 GL 1].91

PLANETOCENTR;C CONIC

C3 30,810 VHL 5.55;

LNCH AZNTH LNCH TIME

90.00 2 7 59

90.00 ;! 36 9

]00.00 3 24 29

;00.00 13 ? 21

I|O.OD 4 21 41

JIG.DO 14 21 37

FLIGHT TIME ]02.00 ARRIVAL _ATE APR 2 1966

DISTANCE 303.207

LOL _8.92 VL 28.601 GAL -10.28 ATL 87.67 HCA J45.;0 SMA J54.66 ECC .20045 INC 2.33;9 VI 30.223

LOP 232.04 VP 38.266 GAP 2.60 AZP 9].87 TAL 232,60 TAP ]5.69 RCA ;07.67 APO 161.65 V? 34.977

GP 12,90 ?AL 153.94 TAP ];4.22 ETS 3.30 7AE 150.88 ETE 163.67 rAG 30.84 ETC ;71.18 CLP-]J4._9

BLA -9,84 RAL 292,11 RAC 6568.2 VEL 12.336 PTH 2,22 VHP 3.666 CPA -lO.J6 RAP ?97.60 ECC 1.5071

L-I TIME IN; LAT IN; LONG INJ RT ASC IN; AZMTH IN; TIME PO CST TIM IN; ? LAT IN; ? LONG

2010.19 -14.14 23.94 158.78 ;]4.79 2 41 30 laiD.2 -10.68 2|.97

5274.86 27.02 238,55 164.46 6J.;B |5 4 4 4674,9 ?5.5? 230.20

1763.42 -15.34 10,21 158,19 J15.97 3 53 52 ;163.4 -1;.73 3,2_

4996.85 28.33 217,86 164.22 80.03 14 25 37 4396.9 ?6,66 ?09.45
1384,28 -18.51 354,88 156,46 119.26 4 48 6 984.3 -14.47 348.09

4748.76 31.83 198,19 163.39 76.83 15 40 46 4148.8 29,69 189,63

OIFFERENTIAL CORRECTIONS

TCE ,I093 TRA-1.2894 TC3-I,0760 8AU .4559

ROE -.2632 RRA .1987 RC3 .2597 FAU .14478
FOE .6156 FRA-I.�164 FC3-4,0680 8SP 5379

BDE .2869 BRA |,3047 BE3 1,1069 FSP -;39J

MID-COURSE EXECUTION ACCURACY ORBIT 3ETERMINATION ACCURACv

$GT 1806.8 SGR 448,8 SG3 430.3 ST 422.2 SR 281.0 SS 280.6

RRT -.8096 RRF -.8469 RTF .9084 CRT -.4764 CR5 .8347 CST -.8573

5G8 1861,7 R23 .1637 R;3 -,9133 LSA 526.7 N54 241.2 5SA J9.8

SGJ 1843.7 SG2 258.2 THA 168.40 EL] 451,5 EL2 25J.0 ALF 155,65

L4UNCH DATE DEC 2I 1965 FLIGHT TIME 104.00 ARRIVAL CATE APR 4 19E6

HELIOCENTRIC CONIC

RL 147.17 LAL .OO

RP J08.39 LAP 1.23

RE 99.143 GL 11.42

PLANETOCENTRIC CONIC

C3 ?9,9?4 VHL 5.470
LNCH AZHTH LNCH TIME

90,00 2 13 59

90.00 I; 36 5

]00.00 3 30 J5

X00.00 13 2 30

liD.DO 4 27 0

;JO.00 14 22 15

DIFFERENTIAL CORRECTIONS

TOE .1055 TRA-1.3423 TC3-J._02J 8AU .4943
ROE -.7452 RRA .198J RC3 .2857 FAU .]3880

FOE .3525 FRA-I.774; FC3-4.0155 BSP 5843

8BE .2669 8RA 1.3568 8C3 1.23_6 FSP -1342

DISTANCE 309.356

LOL 88.92 VL 28.553 GAL -10.1J AZL 87.79 HCA 146.29 SMA 134.28 ECC ;]9936 INC 2.2087 V; 50,223

LOP 235.23 VP 38.2J8 GAP 2,95 AZP 91.84 TAL 231,6; TAP 17.90 RCA ;07.54 APO 16J,06 v2 34.964

GP ;3.67 7AL 153.53 ZAP ]17.63 ETS 4.68 ZAE I48.4| ETE ;63.48 ZAC 30.35 ETC ]72,48 CLP-J;_,SJ

DLA -J0.22 RAL 292.86 RAO 6568.2 VEL 12,300 PTH 2,22 VHP 3,741 DPA -9.45 RAP 297.0? LEE 1.4925
L-I TIME IN; LAT IN; LONG IN; RT ASC IN; AZNTH IN; TIME PO CST TIM IN; 2 LAT IN; 2 LONG

1990.64 -13.58 27.77 139.04 115.09 2 47 9 1390.6 -10.09 20.84

5279,79 27.07 238.90 164.82 81.35 13 4 5 4679.8 25.59 230.54

1744.52 -14.78 9.09 ;58.44 ]16.28 3 59 20 1144.5 -1;.;3 ?.20

5001.1J 28.38 218.]7 164.58 80.]8 14 25 51 440J.I Z6.73 209.75

1566.83 -17.93 353.86 156.70 119.60 4 53 7 966,8 -13.85 347.12

4751.56 3J.88 I98.40 163.76 76.94 15 4; 26 4451.6 29.75 189.83

MID-COURSE EXECUTION ACCURACY ORBIT 0ETERMINATION ACCUR4CY

5GT 1944.9 SGR 456.2 SG3 4;6,2 ST 444.3 5g 264.7 SS 265,2
RRT -.8347 RRF -.8737 RTF ,91J5 CRT -.4748 CRS ,855J C$T -.8555

SG8 1997.7 R23 .1823 RI3 -,9163 LSA 53;.1NSA 235.4 55A 19.5

SGJ ;982.5 502 246.5 THA ]68.75 ELI 467.4 EL? 221.5 ALF 159.38

LAUNCH DATE DEC 21 J965 FLIGHT TIME ;06,00 4RRIVkL 04rE APR 6 1966

_ELIOCENTRIC CONIC

RL 147,17 LAL .OD

Rp 108,43 LAP ].O_

RC Jg;.SO2 GL ;0.81

PLANETOCENTRIC CONIC

C3 79.013 VHL 5.386

LNCH AZNTH LNCH TIME

90.00 Z ?J 12

90.00 ;I 35 24
IOD.OO 3 37 12

lOO.OO 13 2 5

lIB,DO 4 33 19

|ID,OO 14 22 27

DIFFERENTIAL CORRECTroNs

TOE ,0937 TRA-1,3889 TC3-1.3337 6AU .5316

ROE -.2237 RRA ,1970 RE3 .3157 FAU .13268

FDE .4770 FRA-;,6321 FC3-3.9590 BsP 6319
BCE .2425 8RA 1,4028 BC3 1,3706 rSP -1299

DISTANCE 3;5.478

LOL 88,92 VL 28,502 GAL -9,94 AZL 87,94 HCA ;49.48 SMA 135,89 ECC .J9853 INC 2.0630 VJ 30,273

LOP 238.42 VP 38,169 GAP 3.28 AZP 91.78 TAL 230.56 TAP 20.04 RCA 107.34 APO 160.45 v2 34.951

GP 14,61 ?AL 153.;l ZAP 120.75 ET5 6.2E 7AE 146.14 ETE 165.04 ZAC 3D.;O ETC 174.09 CLP-121.90

DLA -;0.70 RAL 293.68 RAD 6568.2 VEL 12,263 PTH 2.21 VHP 5.826 0PA -8.5fl RAP 296.75 ECC 1.4775

L-I TIME IN; LAT IN; LONG IN; RT ASC IN; AZNTH IN; TIME PO CST TIN IN; Z LATINJ ? LONG

1966,88 -]2.89 26.37 159.34 1]5.43 2 55 58 1366.9 -9.36 19.47

5238,O4 27,15 239.49 165.27 81.63 13 3 52 4688.0 25.7; 23;,17

1721,68 -]4.08 7.75 158,75 116.64 4 5 55 1121,7 -10.39 t�O

5008.47 28.46 218,70 165.04 80.45 ;4 25 33 4408,5 26.85 210.26

1545.92 -17.22 352.65 156.99 ]19.99 4 59 5 945.9 -I3.Jl 345,96

4757,00 31,96 198,80 164.24 77,|7 15 41 44 4157,0 29.86 190.22
MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACv

SGT 2082.0 SGR 466.6 SG3 401.3 ST 463.9 SR 246.6 SS ?46.2

RRT -.8573 RRF -.8988 RTF ,9137 CRT -,4633 CRS .8490 CST -.8541

SGB 2J33.7 R23 .2046 RI3 -.91_3 LSA 533.5 MSA 227.3 SSA 49.3

SG| 21_0.6 SG2 235,8 THA 168.99 EL] 48;.3 EL2 210,6 ALF ]62,77

LAUNCH BATE 0EC 21 1965 FLIGHT TIME 108.00 ARRIVAL GATE APR 8 1966

HELIOCENTRIC CONIC

RL 147417 LAL .00

RP 108,46 LAP ,87

RC 103.862 GL 10.04
PLANETC_CENTRIC CONIC

C3 28.077 VHL 5.299

LNCH AZMTH LNCH TIME

gO.DO 2 30 5

90.00 11 33 42
I00.00 3 45 42

]00.00 13 O 46

]10.O0 4 41 0

110.00 14 21 57

DIFFERENTIAL CORRECTIONS

TDE .0737 TRA-J.4266 TC3-|.4701 8AU .5672

ROE -.2012 RRA .1944 RC3 ,3497 FAU .J2602

FOE .3984 FR4-;.48|Z FC3-3.8858 8SP 6769

BBE .2142 BR4 1.4398 8C3 1.5111 FSP -1243

DISTANCE 32J.577
LOL 88.92 VL 28.4_0 GAL -9.76 AZL 88.J1HCA ;52.67 SM_ J33.49 ECC .19734 INC ;.8872 V; 30,223

LOP24;.60 VP 38,118 GAP 3.60 AZP 9J.68 TAL 229.46 TAP 22.;3 RCA 407.15 APO ;59,83 V2 34,939
GP 15.76 ZAL ]52,68 TAP 123.56 ETS 8.13 ZAE 143.93 ETE 162.33 ZAC 30.08 ETC J76.07 CLP-425,06

0LA -11,35 RAL 294.58 RA0 6568.1 VEL 12.225 PTH 2,20 VHP 3.923 DPA -7,40 RAP 286.62 ECC ;.4621

L-[ TIME IN; LAT IN; LONG IN; RT ASC IN; A?MTM IN; TIN? P0 CST TIN IN; 2 L4T IN; 2 LONG

1937.36 -12.02 24,64 ;59.72 415.83 3 2 22 1332,4 -8.45 ;7.78
530].17 27.28 240.43 J6_,84 82.08 13 2 3 47OI,2 25.90 ?3?.04

1693.38 -13.21 6.10 159.1! JI7.06 4 13 56 1093,4 -9.48 359.29

5020.39 28,59 219.56 165.62 80.89 14 24 26 4420.4 27.04 2;;.ID

1520.20 -16.34 351.18 ]57.33 120.45 5 6 20 920,2 -12.18 344.55

4766.33 32,]0 199.49 164.84 77,56 ]5 4] 23 4;66.3 30.05 J90._8

MID-COURSE EXECUTION ACCURACY ORBIT 0ETERMINA TION ACCURACY

5GT 2215.6 $GR A80,2 SG3 384.6 ST 48;.0 SR 227.; SS 225.J

RRT -.8?60 RRF -.9217 RTF .9146 CRT -.44;4 CR5 .8395 CST -,849?

SG8 2267.] R23 .2320 RI3 -,9193 LSA 554.7 MSA ?J7.4 55A 49.;

50| 2255.6 502 227,6 THA J68.14 EL; 493.4 EL2 198,6 4LF ;65.90

4943



JPL TM 33-99 EARTH'VENUS TRAJECTORIES I VOL 2. 1965-661

L4UNC_ C4T£ C£( 71 196_ rL1GHT TIM£ 110.00 ARRZVIL C4TE 4PR 10 196E

HELIOC£NTR|C CON|C

RL 147.17 LAL ,00

RP 108.30 LAP .66

_C 106,??3 GL 9.01

PLINETO_ENTRIC CCHN|C

C3 27,115 VHL _.20T

LNCH 47MTH LNCH TIME

90.00 ? 41 ?2

9O.OD JJ 3D 24

100.00 3 56 ?8

lOO.OO 12 58 0

1!O.O0 4 50 36

110,O0 t4 20 ?0

CIFFERENTIAL CORRECTIONS

TOE .0(07 TRA-1.4556 TC3-1.6148 BAU .6023

ROE -.1763 RRA .1912 RE5 13909 rIO .11951

rC£ .304J FRi-l.3317 FC5-5.8094 8SP 7255

eOE .JBIO 8RA 1.4681 Be5 1.6614 FSP -1193

CISTANCE 327.652

LOL 85.9? VL 28.395 GAL -9.58 17L 88.33 HCl 155.86 SMI 133.08 £CC .19640 INC 1.6669 Vl 30.Z13

LOP 244.79 VP 38.066 GAP 3.90 JTP 91.52 TAL 225.31 TAP 24.17 RCI 106.94 IPO 159.21 v? 34.926

GP 17.23 7AL 152.23 ZIP 126.04 ETS 10.}6 71£ 141.83 £T£ 161.?9 TiC 30.29 Ere 178.51 CLP-12B.O2

CLI -12.22 RAL 295.58 RA0 6568.1 VEL 12.186 PTM 2.19 VHP 4.052 0PI -5.92 RAP 296.65 ECC 1.446Z

L-I TIME INJ LIT INJ LONG INJ RT AS( INJ AZMTH INJ TIME PO CST TIM INJ 2 LIT INJ 2 LONG

1899.44 -10.89 22.45 160.18 IJ6,30 5 13 2 1299.4 -7.27 15.63

552J.73 27.46 _4J.9J J66.57 B2.BD J2 59 6 472J.7 ?6.JB 233.46

1652.16 -12,08 4.00 159.56 117.55 4 24 5 1057,2 -8.50 357.26

5059.24 26.79 ?20.92 166.37 81,58 t4 2t 59 4459.2 27.32 212.43

1487.60 -15.21 349.54 157.76 120.99 5 15 24 887.6 -10.99 342.7T

4781.57 32.5Z ?00,63 165.64 78.20 15 40 2 1181.6 50.35 191.96

NIO-COURS[ E_ECUTION ACCuRACr (_BIT _£TERM|NATION ACCURAC_

SGT ?348.6 SGR 499.7 SG3 567.6 ST 496.? SR 204.8 SS 199.7

RRT -.8915 RRF -.9421RTF .9151 CRT -.4069 ORS .8130 CST -,8513

SGB 2401.1R?3 .2624 R15 -.9200 LSA 555.3 MSA ?0?.9 5St 19.0

SGI 2590.8 SG2 227,5 THA 169.17 ELI 504,2 £L2 184.4 ALF 169.05

LAUNCH _ATE 0EC 21 196_ FLIGHT TIME 1J?.00 ARRIVAL DATE APR 12 1966

HELIOCENTRIC CONIC OISTANCE 333.705

RL 14r.l? LAL .00 LOL 88,9_ VL Z8,540 GAL -9.38 47L 88.61 HCA 159.04 SNA

RP 108.34 LAP .50 LOP 247.97 VP 38.014 GAP 4.19 ATP 91.30 TAL 227.11 TAP

RC 108.588 GL 7.62 GP 19.14 ZAL 151,78 ZAP 128.J5 ETS 13.12 74£ 159.15 ETE

PLANETOCENTRIC CONIC

C3 26.189 VHL 5.112 0LJ -13.45 RAL 296.7| RAD 6568.1 VEL 12.145 PTH ?.16 VHP

LNCH _TMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTM

9O,O0 ? 56 19 1848,77 -9.34 19.51 160.79 116,85

90.00 11 _4 _9 _3_4,04 _7.7| 244.24 167._6 83.94

100.00 4 I0 38 1608,64 -]0.55 1.25 160.16 I16.15

100.00 12 52 51 5069.04 29,07 223,10 167.3B 82.69

Jl0.00 5 3 5 1444,72 -13.69 346.94 158.31 121.65

110.00 14 16 53 4806.08 52.64 202.47 166.71 79.24

OIFF£RENTIAL CC_RECTION$

rOE -.O093 TRA-1.4726 TC3-I.7682 BAU .6366

RoE -,1484 RRA .1865 RCJ .4412 FlU ,IIZ50

rOE .19f1 FRA-1.1772 r63-5.7176 e$P 7703

80E .14fl7 8RA 1.4844 Be3 1,BZ74 FSP -Jl3B

13_.66 £(( .|9551 IN( 1.3890 vl 30.ZTJ

26.15 RCA 106.72 APO 158.59 v2 34.914

159.BI 7AC 30.76 ETC 181.56 CLP-130.81

MI0-CC_RSE EXECUTION ACCURACY

$GT 2479.5 $GR 5?6.6 SG3 349.2

RRT -.9025 RR_ --9596 RTF .9151

SG8 25_4.8 R_3 .2948 RI3 -,9703

SGI 2575.0 $G2 22?.7 THI 169.06

4.158 DPA -5.98 RAP 296.74 £CC 1.43OO

INJ TIME PO CST TIN INJ 2 LIT INJ ? LONG

3 27 8 I248.8 -5.67 J2.76

12 5J 43 4754.0 26.59 ZJfl.rfl

4 37 ?? 1006.8 -6.71 354.37

14 17 20 4469.0 27.73 2J4.54

5 27 9 844.7 -9.41 ]40.46

15 36 59 4706.1 30.81 193.77

ORBIT OETERMINATION ACCURAC _

ST 512,1 $R 178.9 55 171.O

CRT -.347J (R$ ,7556 CST -.6667

LSI 538.6 MSA 181.7 SSl 19.3

ELI 516.3 £L2 166,4 ILF 172.28

LJUNCH 0ATE OEC Z1 1965 FLIGHT TIME 114.00 _RRIvIL _IT[ APR 14 1966

HELIOCENTRIC CONIC

RL 147.17 LAL .0O

RP 108,58 LAP .31

RC 110.951 GL 5.66

PL4NETOCENTRIC CONIC

(3 25.i_1 VHL _.013

LNCH A?MTH LNCH TIME

90.00 3 IT 18

90.fl0 |1 1_ 59

100.00 4 30 22
JOO.OO 12 45 35

110.00 5 20 JJ

110.00 14 iO 16

CIFFEREN_IAL CORRECTIONS

TOE -.0837 TRA-I,4722 TC5-1,9287 81U .6697

ROE -.1158 RRA .1789 RC3 .5030 FAU .10421

rOE .0685 FRA'i.oJO0 FC5_,5900 _5P 8129

802 .14_8 _RI 1.48_0 gC5 1.9937 FSP -1066

CISTINC£ 359.T36

LOL B$.97 VL 26.285 GIL -9.16 17L 86,99 MCl 162.22 5MA 152,23 £CC .19467 INC 1.0159 Vl 30.773

LOP 251.15 VP 37.961 GAP 4.47 17P 90.97 TIL 225.87 TAP _8.09 RCI 106.49 IPO 157.97 V2 34.903

GP _1,70 ZkL 151.30 ZIP 129,71 £rs 16,59 74[ 157.51 ETE 157,86 TiC 31.55 [TC 185.49 CLP-133.44

0LI -1_.19 RAL298.02 RI0 6566.0 VEL 17.104 PTM 2.17 VHP 4.317 0PI -1.35 RAP 29_.89 ECC 1.4116

L-I TIME INJ LAT INJ LONG INJ RT _SC INJ 17MTH INJ TIME PO CST TIN |NJ 2 LIT INJ _ LONG

1777.34 -7,12 15.44 161,68 117.48 3 46 55 1177.3 -3.39 8.13

5406.23 26.05 ?46.0? 166.9_ B5._2 12 44 5 4606.2 2T.16 239.47

1541.56 -8.56 357.44 161.01 118,80 4 56 4 941.6 -4.45 350.83

5117._4 ?9.45 2?6,65 168,79 94.52 J4 8 53 4517.? ?8,56 212.99

1385.51 -11.55 343.68 159.10 122.40 5 43 17 785,5 -7.20 337.30

4846.05 33,11 205.49 168.24 80.97 15 31 2 4246.0 31.51 196.63

MID-COURSE EXECUTI_ ACCURACY ORBIT 0ET[RNINA TION ICCUR4C Y

$GT 2605.4 SGR 562.8 $03 3?7.8 ST 534.9 5R 147.6 55 142,6

RRT -.9084 RR_ -.9737 RTF ,9144 CRT -.2720 CRS .6160 CST -.9107

SGB _665.5 R23 .326_ RI3 -.9201 LS_ 552.4 MS_ 150.4 SSt 20.3

SGI 2655._ $G2 2_0.9 THI 168,81 ELI 556.5 EL2 141.6 ALr 1r3.]9

LAUNCH 0ATE 0EC 21 1965 FLIGHT TIME 116.00 ARRIVAL 01TE IPR ]6 1966

HELIOCENTRIC CONIC

RL 147.17 LAL .OO

RP 106.61 LAP .12

RC 113.313 GL 2.7d

PL_NETOCENTRIC CONIC

C_ 24,161 VHL 4.915

LNCH A_MTH LNCH TIME

90.00 3 49 31

90.00 10 54 32

i00.00 5 0 2J

1oo.oo 17 26 @5
110.00 5 45 5_

_1o.oo _3 57 39
OZFFERENTIAL CORRECTIONS

TOE -.2026 TRA-1.4502 TC5-2.0997 BAU .7059

ROE -.0721 RRA .1679 RC3 .5831FAU .09551

FOE -.096? FRA -.8345 FC3-3,4150 0SP 8604

BOE .2150 BRA 1.4_09 BC3 2.1791 rsP -992

0ISTANCE 345.747

LOL BB.92 VL 26o225 GAL -B.97 AZL Bg.52 HCA 165.40 5NA J31.B0 ECC .19388 INC .4_27 Vl 30.?73

LOP 254.52 VP 37.907 GAP 4.74 AZP 90.47 TAL 2?4.59 TAP 29.99 RCA 106.25 APO 157.36 v2 34.892

GP _5,?? ?IL 150.70 TAP IJ0,56 £TS 21,10 7AE IJ4.9J £T£ 15$.J? ZaC 32.80 £T( 190.61 CLP-IJG,gR

_LA -17.66 RAL 799.62 R_O 6_68.0 VEL 1_.064 PTH ?.16 VHP 4.515 0P_ 2,25 RAP 296.95 ECC 1.39T6

L-I TIN? INJ LIT INJ LONG |NJ RT AS( INJ AZMTH INJ TIN? PO (ST TIM INJ 2 LIT INJ 2 LONG

1668.56 -3.66 9.50 165,17 118.10 4 17 20 1068.4 .13 ?.67

5495.85 28.30 254.56 170.96 89.08 12 76 7 4895.8 ?7,88 ?45.9?

1439.79 -4.98 351.77 162,44 119,51 5 24 2J 839.8 -1.01 345.23

5190.64 29.81 252.7J 170.92 _?.70 IJ 53 2 4599.6 29.18 _2J.94

1296.10 -8,5? 358.97 J60.39 125,_7 6 7 J3 698.1 -5.89 332.69

4914.11 35.72 210.7J J70.58 84.00 15 !9 33 4514.I 5?.52 201.68

NI0-¢OUR$E EXECUTION ACCURICV ORBIT 8ETERMINITION ACCURICr

SGT 2733.2 SGR 614.8 5G3 305.4 ST 586.0 SR 105.6 SS 135.3

RRT _,9097 RRF -.984_ RTF .9140 CRT -.?_78 CR5 .3098 CST -.9T94

5GB 280J.5 R23 .3517 RI3 -.9_07 LGI 601.0 MSA 103.3 SGA ?3.5

5GI 2790.3 SG_ 250.0 THA 168.54 ELI 586.6 EL? 107.8 ILr 177.5T

1944



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 2, 1965-66

LAUNCH GATE 0[C ZI 1965

NELIOCENTRIC CONIC

RL J47.J7 LAL .00

RP 10b.64 LAP -.07

RC IJ5.673 GL -1.94

PLANETOC[NTRIC CONIC

C3 23.366 VHL 4.834

LNCH ATNTH LNCH TIN_

90.00 4 48 11

90.00 IO 18 57

100.00 5 53 31

IO0.O0 1I 50 18

lID.DO 6 28 37

J10.00 13 51 42

FLIGHT T|NE 1J8.00 ARRIVAL C&T[ APR JB 1966

CISTANCE 351.738

LOL 88.92 VL 28.166 GAL -B.76 AZL 90.34 HCA ]65,58 SNA

LOP 257.50 VP 37.654 GAP 5.00 AZP 89.67 TkL ZZ3.Z7 TJLp

GP 30.54 7AL 149.68 ZAP 130.]8 ETS Z7.05 7AE I3|.54 ETE

J51.57 ECC .19315 INC .3295 Vl 30.273

31.84 RCA 106.00 APO 156.74 V2 34.88I

]51.52 7&( 34.88 [TC 197.49 CLP-J38,SZ

OLA -22.22 RAL 301.77 RAO 6567.9 V£L 12.05J PTH Z.15 VNP 4.8]90PA 7.54 RAP 296.71 [CC 1.3845

L-I TIME IN] LAT IN] LONG IN] RT ASC |NJ AZMTH IN] TIME PO CST TIM IN] Z LAT IN] Z LONG

1475.46 Z.56 358.54 ]66,30 ]18.21 5 ]2 46 875.5 6.31 351.87

5672.38 27.8Z Z67.44 |74.16 95.5! Jl 47 30 3072,4 28.29 258.8J

I264.59 .94 342.I4 |65.40 ti9.88 6 14 35 664.6 4.9I 355.60

5358.48 Z9.66 244.52 J74.33 93.90 I5 19 37 4758.5 29.89 Z55.72

IJ54.55 -2.90 331,40 J63.01 124.08 6 47 52 554.6 1.60 325.20

5041.28 34.18 220.60 J74.50 89.8A |4 55 43 444],3 35.78 ZJI.3B

O]FFERENT]AL CORRECTIONS

TOE -.3975 TRA-I.3854 TC3-2.2574 BAU ,7366

RCE -.0065 RRA ,J468 4C3 .68]6 FAU .08389

FOE -.3077 F4A -.8292 FCA-3.JOB] BSP 8990

BOE .3976 BRA 1.3932 0C3 2,3580 FSP -882

LAUNCH OATE DEC El ]96fl

HELfOCENTR]C CONIC

RL I47.17 LAL .00

RP I08.68 LAP -.25

RC 118.029 GL -10.24

PLANETOCENTRIC CONIC

C3 23,38I VHL 4.835 OLA -30.04 RAL 305.20 RAO 6567.9 VEL

LNCN AZMTH LNCH TrH£ L-I TIME IN] LAT

79.54 6 19 20 1203.89 ]9.77

100.46 9 9 12 656.22 19.78

79.54 6 19.20 1203.89 J9.77

100.46 9 9 I2 656,22 19.78

110.O0 8 7 39 850.78 B.65

J]O.O0 12 20 4 5345,36 3J.76

O[FFERENTZAL CCRRECTfON5

TOE -.7764 TRA-J,2459 TC3-2.3434 8AU .77J7

ROE .1J77 RRA .I032 RC3 .7826 FAU .06838

r0E -.5986 FRA -.3909 rc3-2.532o BSP 9504

BDE .7853 84A 1.2502 BC3 2.46P8 FSP -739

MI0-COURS£ EXECUTION ACCURACY _RBJT DETE4MINATION ACCURACY

SOT 2851.5 SGR 685,3 503 270,6 ST 713.8 S4 60.3 55 I85.0

RRT -.9047 RRF -,99J7 RTF .9134 C4T -.6453 CRS .4680 CST -.9508

SOB 2932.7 423 .3683 RI3 -.9216 LSA 736.9 MSA 63.3 SSA 25.7

SG] 2918.8 SG2 285.2 THA J67.6] EL] 714,B EL2 45.J ALF 176.88

FLIGHT T|ME 120.00 ARRIVAL GATE APR ZO I955

OISTANC£ 357.707

LOL 88.92 VL 28.107 GAL -8.53 AZL 9],77 HCA 171,74 SMA

LOP 260.67 VP 37.800 GAP 5,25 AlP 88.25 TAL 221.9J TAP

GP 38.79 ZAL ]A6.99 ZAP 127,50 ETS 34,99 ZAE 126.27 ET£

I30.94 ECC .19247 INC 1.77]5 VI 30.273

33.65 RCA J05.74 APO 156.14 v2 54.8?0

J46.77 7AC 38.65 ETC 206.91 CLP-141.36

J2,032 PTH 2.15 VHP 5.385 0PA 15.75 RAP 295.66 £CC 1.3848

IN] LONG IN] RT ASC IN] AZNTH ]NJ TIME PO CST TIN IN] Z LA T IN] 2 LONG

347,26 /76.74 ]13.08 6 39 24 603.9 22.73 339.70

306.97 178,75 J13.07 9 20 8 56.2 22.74 299.41

347.26 J78.74 113,08 6 39 24 603.9 22.73 339.70

306.97 178.75 1J3.07 9 20 8 56.2 22.74 299.4J

315.46 170.62 123.20 8 2I 49 250.8 I2.96 309.02

243.90 JBJ.]2 ]03.56 13 49 9 4745.4 33,27 235.00

NJO-COURSE EX_CUTJC_I ACCURAC_ ORBIT DETERNINAT[ON ACCURACY

SGT 2980.3 SGR 782.4 SG3 225.| ST I054.9 SR 147.5 S$ 339.9

RRT -.8932 RRF -.9949 RTF .9158 CRT -,9737 CR$ .9960 C$7 -.9593

SGB 308J.3 R23 .3689 RI3 -.9259 LSA ]l|3.9 NSA 96.0 5SA B.6

SGJ 3062.2 SG2 342,4 THA J66.65 ELI t064o6 EL2 33.3 ALF I72.24

LAUNCH 0ATE 0EC ZI I955 FL|GHT TIME 122.00 AR4IVAL DATE 4PR 22 I966

NELZOCENTRIC CONIC C|STANCE 365.648

RL 147.I7 LAL .00 LOL 88.9_ VL 28.047 GAL -8.30 ATL 94.97 MCA |74.90 SMA

RP IO8.71 LAP -.44 LOP 253.84 VP 37,746 GAP 5.49 AZP 65.05 TAL 220.51 TAP

RE 120.382 GL -26,97 GP 52.67 7AL 157.85 ZAP 120.18 £TS 45.71 ZA( |15.60 ETE

PL4NETOCENTR|C CONIC

C3 Z8.J56 VHL 5.304 OLA -45.62 RAL 313.59 RA0 6568.J VEL

LNCH ATNTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH |NJ TIME

52.5J 4 Z4 49 1687.13 Z5.98 30.70 193.50 |28.29 4 52 57

127.39 I2 9 5 5552.45 27.00 258,|8 J93.51 J28.29 13 4| 3_

52,51 4 Z4 49 I687.13 26,98 30.70 193.50 128.29 4 52 57

IZ7,39 |2 9 fi 5552.45 27.00 Z58.|8 193,51 128,29 13 4| 38

52,61 4 Z4 49 J687,13 26.98 30.70 I93.50 J28.29 4 52 57

127.39 12 9 5 5552,45 27.00 258.18 193.5l J28.29 13 4l 38

CIFFERENTXAL CC_RECTIONS M|D-COURSE EXECUTION ACCURACv

T0[-1.7148 T4A -.8739 TC3-|.9791 8AU .79|0 SGT 3|08,] 5GR 869.1 SG3 155.3

ROE .3985 RRA -.0238 RC3 ,7|09 FAU .04483 RRT -.8629 RRF -.9879 RTF .9272

FOE -,9573 F4A -.0924 FC3-1.3793 BSP 9918 SOB 3227,3 R25 .3411 413 -,9389

8DE 1,7605 BRA ,8742 BC3 2.102b rSP -507 SO! 3J99.0 SG2 426.8 THA J66.18

150.51 £CC .19183 INC 4.9715 Vl 30.273

35.41 4CA 105.47 kPO 155.54 VZ 34.850

141.94 7AC 46.26 ETC 219.96 CLF-I44.00

12._27 PTH 2.20 VHP 6.856 0PA 29.26 RAP 292.1| ECC J.4530

PO CST TIM IN] Z LAT IN] _ LONG

]087.| 3J 75 23.74

4952.5 3I 76 ZSI,Z!

J087.1 5| 75 23.74

4952.5 3J 76 251.21

|087.1 3| 75 Z5.74

495_.5 5l 76 Z3I.ZJ

ORB|T OE TE4NINA TION ACCURACY

ST |897.1 54 431.8 SS 51|.8

C4T -.9710 CR$ .9977 CST -.9849

LSA 2034.7 MSA I38.0 SSA 2.1

ELI 1942.9 EL2 J00.7 ALF 157.52

LAUNCH 0ATE DEC 21 J965 FL|GHT TINt_ J24.00 A441VAL 0ATE APR Z4 1965

HELIC_ENTRIC CONIC DISTANCE 369.506

RL 147o|7 LAL .O0 LOt. 88.92 VL 27.987 GAL -8.04 AZL 108.|6 HCA 177.99 5MA

RP IO8.74 LAP -.63 LOP 267.0| VP 37.693 GAP 5.70 AZP 7|,85 TAL 2J9,04 TAP

RE 122.731 GL -57.63 GP 75.40 ZAL 11J.82 TAP J04.60 £TS 76.74 7AE 95.Z5 ETE

PLANETOCENTRIC CON|C

C3 IO4._77 VHL 10.226 OLA -67.76 RAL 358.25 RA0 6570.0 VEL |5.0_J PTH 2.7J VHP

LNCH ATMTH LNCN TZNE L-I TIME IN] LAT |NJ LONG [NJ RT ASC IN] ATMTH

25.46 6 7 36 2|6J.65 |6.49 70.75 26J.29 J56.75

154.54 16 24 |J 57|1,22 |6.50 261.37 26J,3! 156.75

25.46 6 7 36 2181.65 |6.49 70.75 26J.29 J56.75

154.54 16 24 lJ 57|1.22 |6.50 261.37 26|.3| 156.75

25.46 8 7 36 216|.65 16.49 70.75 26|,29 156.75

J54.54 16 24 || 571J,22 16.50 261.37 ZGJ.3J 156.75

01FFE4ENTIAL COR4ECTIONS HID-COURSE EXECUTION ACCURACY

SOT 3315.7 SGR 55A.2 SG3 71.4

RRT .621| RRF .4929 RTF .9880

5GB 3561,7 R23 -.|675 RJ5 .9858

SOJ 3333.9 SG2 43|.9 THA 6.03

TOE-5.0437 TRA 1.O495 TC3 -.3770 BAU .5285

40£ -.9Z8J RRA -.J236 RC3 .0279 rkU .01290

FO£-I.lZ45 FRA °3300 rC5 -.1068 B$P 9839

BOE 3.1284 B4A 1.0568 Be3 .3780 FSP -2|8

|30.07 ECC .19109 |NC|8.J59J V] 30.273

5?.02 4CA 105.22 APO 154.93 V2 34.85J

|58.62 ZAC 51.18 ETC 254.BB CLP-179.21

J4.|96 0PA 51.O7 RAP 274.20 £CC 2.7211

IN] TIME PO CST T|M |NJ 2 LAT |NJ 2 LONG

6 43 37 |56J.7 23.81 67.72

17 59 22 511|.Z 25.82 258.34

6 43 37 |56J.7 23.81 67.72

|7 59 22 5|J|,2 25.8Z 258.34

6 43 37 1561,7 23.81 67.72

|7 59 22 51|J,2 23.82 _58._4

ORS|T OETERM|NATION ACCURACY

ST 2864.2 $4 522.9 SS 793.5

CRT .964| CR5 -.9448 CST -.997g

LSA 30J4.1M5A. 147.9 5SA .6

£LI 2908.3 EL2 136.8 ALF IO.O0

|945



JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL 2. 1965-66

LAUNCM 0472 0EC 21 1965 FLIGHT TIME 126.00 ARRIVAL CAT? APR 26 1966

HELIOCENTRIC CONIC CISTANCE 375.776

RL 147.17 LAL .00 LOL 88.92 VL 27,917 GAL -7,87 ATL 57.15 HE4 181.49 SNA 119.65 ECC .19152 1NC32.855Z VJ 30.273

RP 108,76 LAP -.81 LOP 270,J7 VP 37,640 GAP 6.03 ATP 122,85 TAL 117,77 TAP 39.27 RCA 104.82 APO 154.47 ¥2 34.842

RC 125.075 GL 62.08 GP -76,5| ?AL 102.61 TAP 101.53 ITS 225.55 ?A£ 82.64 ET[ 147.58 74( 92.07 [TC 51.91 CLP 149.02

PL4NETO(ENTRIC CONIC

C3 E88.46S VHL 16.984 0LA 46.11RAL 306,25 RA0 6571.7 VEL 20.243 PTH 3.15 VHP 18.984 CPA -73.98 RAP 129.42 ECC 5.7474

LNCN 4?MTH LNCN TIME L-[ TIME |NJ LAT IN] LONG IN] RT AS( |NJ A?HTH IN] TIN? PO CST TIN ZNJ 2 LAT IN] 2 LONG

51.95 15 5Z 4 48Z3.Z4 -4.56 Z23.69 Z|J.87 44.06 IT IZ 28 4Z23,Z -lO.Z8 Z18.46

128.05 23 40 56 3388.71 -4.54 112,13 211.86 44.06 24 31 25 2788,7 -10.26 106.90

51.95 15 52 4 4823.24 -4.56 223.69 21J,87 44.06 17 12 28 4223.2 -10,28 Z18.46

128.05 23 40 56 3388.71 -4,54 II2,|3 21|.86 44.06 24 37 25 2788.7 -10.26 106.90

51.95 15 52 4 4823.24 -4.56 223.69 2JI,87 44.06 17 12 28 4223.2 -10.28 218,4E

128.05 23 40 56 33B8.T! -4.54 I12.13 211,86 44.06 24 3? 25 2788.? -10.26 106.90

DIFFERENTIAL C_RR[CTIOJN$ M|D-COUR5[ E_ECUTION ACCURACY ORBIT _ETERMINATION ACCURACY

TDE 4.71J7 TRA -.7786 TC3 -.0152 8AU ,ZZ4B SGT 1634,8 5GR 3021.7 SG3 58.2 ST 1593.5 SR 2442.2 SS 1001.6

ROE-7.O49J RRA 3,8JJ0 RC3 -.0563 FAU .00030 RRT ".9054 RRF -.9768 RTF .9748 CRT -.9875 CRS .9965 CST -.9972

F0E 1.7908 FRA -.6JI0 FC3 -.0009 BSP 10971 $GB 3435.6 R23 -.|_07 RJ3 -.9924 LSA 3075.9 NSA 213.9 $SA .8

BOE 8.4788 8RA 3.8897 BC3 .0583 FSP -201 SG| 3379.1 $62 620.8 TH4 J17.09 ELI 2908.5 EL2 211.2 ALF 12Z.99

LAUNCH OATC 0EC 21 1965 FLIGHT TIME 128.00 ARRIVAL OAT? APR Z8 1966

HCLZOCENTRI( C_IC

RL 147.17 LAL .00

RP iO8.79 LAP -.99

RE 127.41] GL 5|,16

PLANETOC[NTRIC EONX¢

C3 60.354 VHL 7.769

LNCH A?MTH LNCH TIME

74.60 17 19 41

105.40 21 19 59

74.60 17 19 41

IO5.40 21 19 5g

110.00 23 22 58

I_O.00 20 15 _2

O|FFERENTIAL CCIRRECTIONS

TOE 3.0578 TR_-2.7367 TC3 -.872J B_U .709J

ROE ,3228 RRA .2496 RC_ -,1086 gAU ,03_80

FOE 1.590_ FRA -.74|9 gC3 -.51_5 88P I0978

80£ 3.0?48 8RA _.7481 863 .8788 FSP -455

OISTAN(£ 38|.556

LOL 88,92 VL 27.866 GAL -7.59 A?L 77.35 MCA 184.53 SMA 1_9.22 ECC .19081 INC12.6533 Vl 30.273

LOP 273._4 VP 37.587 GAP 6.21 AZP 102,62 TAL 216.22 TAP 40.75 RCA 104.56 APO 153.87 VZ 34.854

GP o54.O! 7AL |17._2 TAP I21.44 ET$ 298.30 ?AE 109.32 ETE 209.84 ZAC 74.61 ETC 121.25 CLP-152.57

0LA 31.93 RAL 199.57 RAD 6569.1 VEL 13.480 PTH 2.46 VHP 7.518 CPA -73.67 RAP 334.39 ECC 1.9933

L-J TIME |NJ LAT IN] LONG IN] RT A$C |NJ A_MTM IN] TIME PO CST TIM IN] 2 LAT IN] Z LONG

4195.93 -13.6! 179.19 186.72 60.84 18 29 37 3595.9 -17.40 172.29

3425.76 -13,60 122.I6 186.70 60.85 22 17 5 28_5.8 -17.38 115.26

4J95.93 °J5,61 I79.J9 I86,72 60.84 J8 _9 37 3595. 9 -17.40 172.29

3425.76 -13,60 122.16 186,70 60.83 22 17 5 2825.8 -17.38 115.26

3044,88 -23,90 98.50 192.28 64,80 24 l_ 43 2444.9 -27.09 90,79

3624.80 -3.74 131.29 |80,39 36.00 21 16 17 30_4,8 -8.18 125.0J

MfO-CO_RSE EXECUTION ACCURACY ORBIT 0_ TERNINATION 4CCURAC v

$G7 3_46.4 $6R 363.6 $63 134_6 ST 2365,7 $R 246.9 5$ 772.4

RR7 .1937 RRF .4837 RTF .9517 CRT .8402 CRS -,9089 CST -.9898

$GB 3565.0 R23 .3033 RJ3 .9524 LS4 2495._ MSA 167.4 $54 .9

SO| 3547.1 $G2 356.6 THA I,I5 ELI 2374,8 EL2 133.3 ALF 5.03

LAUNCH D4TE 0[C 21 1965 FL/GHT TIME 130.00 ARRI¥4L CArC 4pR _0 1966

HELIOCENTRIC CONIC CISTANCE 387.434

RL 147,17 LAL .00 LOL 88.92 VL 27.806 GAL -7.33 ATL 61.21HCA 187,68 $N4 128._0 ECC .19046 ZNC 8.7_95 Vl 30,273

RP ]08.81 L'AP -I,17 LOP 276.51 VP 37.535 GAP 6,42 4?P _7! TAL 214.70 TAP 42.3_ RCA 104.27 _:AP_I_3.33 v2 34.826

RC 129.747 GL 42,69 GP -37.57 ?kL 123.49 ?4P 133.61 ETS 310.02 ?AE 120.12 IT[ 207,58 ?AC 64.34 ETC 131.61 CLP-150,4B

PLAN_TOCENTRIC CON|C

C3 38,629 VHL 6.215 0LA 23.51RAL 301.20 RAD 6568,5 V[L 12.649 PTH 2.30 VHP 5.890 OP4 -57.42 R4P 3_3.08 £C( 1.6357

LNCN A?NTN LNCH TIME L-t TIME INJ LAT INJ LONG INJ RT A$C ]NJ A7NTH INJ T|ME PO CST TIM _NJ 2 LAT _NJ ? LONG

90,00 21 50 33 3218.47 -25.84 112.04 183,38 77.99 22 44 14 2618.5 -2T,23 103.65

90.00 17 2 7 4180.68 -.59 170.90 173.96 6J.69 18 11 48 ]580.7 -4.37 164.26

100.00 23 30 31 2896.27 -28.08 88.84 183.89 79.30 24 18 47 2296.3 -29,27 80.23

100.00 18 4 53 3978.11 1.41 154.91 ]72.85 60.14 19 1J 11 3378.1 -2,57 148,38

110.00 1 19 59 2566.07 -33.44 64.76 184,89 82,45 2 2 45 1966.1 -34.11 55.58

110.00 i8 33 49 3881.07 6.03 I44.69 I69.98 56.2g 19 40 30 3281.1 1.56 138,46

CIFF£RENTIAL CC_R_CTIONS M|0-COURSE EXECUTION ACCURACY ORBIT 0[ TERN[N4 TJON 4CCuR4C Y

TOE 2.0668 TRA-2,3928 TC3-|,5378 BAU .7990 SGT 3615.3 $GR 350.4 SG3 194.5 ST 2038.2 SR 267.9 SS 749.9

R_E .2893 RRA .0825 RC3 -.1702 F4U .05516 RRT .5629 RRF .8228 RTF .9289 CRT .8983 CRS -.9688 CST -,9797

rOE 1,3778 FR4 -.766_ FC3-J.2362 BSP 113Z8 SGB _632.3 R23 .3588 R13 .9305 LSA 2180.7 MSA 181,3 SSA 2.O

8_E 2.0869 BRA 2.3942 8C3 1._471 FSP -658 561 3620.7 562 289.1 THA 3.14 ELI 2052,4 EL2 116,9 4Lt 6.76

LAUNCH DATE 0EC 21 1965 FLIGHT TEN? 132.00 ARRZVAL 0AtE NAY ? 1966

HELIOCENTRIC CONIC

RL 147.17 LAL ,00

RP J08.84 LAP -1.34

RC 132.O74 GL 37,84

PLANETOC_NTRIC CONIC

C3 31.381 V_L 5.600

LNCN A?MTH LNCH TIME

90.00 22 54 46

90t00 16 12 52

100.00 0 31 39

100.00 17 22 36

110.O0 2 5 6

110,00 18 3 38

0IFF£RENTIAL C(_RECTION$

TOE |,6870 TRA-2.217_

ROE .2129 RRA .0684

FDE J.4681 FRA -.6977

BeE 1,7004 8RA _.Z186

DISTANCE 393.313

LOL 88.92 VL 27,745 GAL -7,06 AZL 82.83 HCA J90,83 SMA J28.38 ECC .J9024 INC 7.1670 V! 30,273

LOP 27g,67 VP 37.484 _AP 6.63 A?P 97.04 T_L 213.|6 TAP 44,00 RC_ 103.95 APO 152.80 V_ 34,819

GP -27.93 ?AL 126,01 7AP 140.62 _T$ 317.35 ?AE 12_.05 _TE 202.79 ?AC 39.44 ETC 138.0_ CLP-151.U3

OLA 18.9? RAL _03.07 RAO 6_68,2 VEL 12.3_9 PTH 2.23 VHP 5.439 0P4 -47.62 RAP 321.01 £CC 1.516I

L-I TIME IN] LAT IN] LONG IN] RT ASC IN] A?MTH IN] TIME PO CST TIM IN] 2 LAT IN] 2 LONG

2960.22 -28.J7 93.53 179,89 86.95 23 44 6 2360.2 -28.29 84.87

4333.74 4.34 179.45 J70,80 61.99 17 25 6 3733,7 .56 172,B1

2660.44 -29.84 71.56 179,97 88.20 | J6 0 2060.4 -29.77 62.76

4108.74 5.82 162.10 ]69,99 60.63 18 31 5 3508,7 1.86 155,55

2368.10 -34,15 49.3? 179,99 9|.5J 2 44 34 J768,1 -33.57 40.1_

3973.85 9.50 149.65 J67,74 57.01 19 II 52 3373,9 5.09 143.31

MI0-COURS_ _X_CUT|ON ACCURACY _RSIT 0ETERMINA TION ACCURACY

TC3-1.9914 BAU .8370 SGT 3702.6 SGR 277.5 SG3 222.8 ST I871.3 SR 219.0 S$ 714.3

RC3 -.1387 FAU .06324 RRT .5303 RR_ .8035 RTF .9180 CRT .8792 CR$ -.9685 CST -.9701

FC3-1.7457 8SP JJ551 SGB 3?J5,0 R23 .3712 RJ3 ,9190 LSA 2005.9 NSA 189,8 5SA 3.3

Be3 1.9963 FSP -743 SG1 370_,5 $G2 235.J THA 2.29 _L| 1881.2 EL2 103.8 ALF 5.P9

1946



JPLTM 33-99 EARTH--VENUS TRAJECTORIES cVOL 2 1965-66'

LAUNCH GATE CEC ZI 1965

HELIOCENTRIC CONIC

RL J47.|7 L4L .DD

RP |D8.96 LAP -J.5|

RC 134.395 GL 34.84

PLANETOCENTRIC CONIC

C3 27.636 VNL 5.257

LNCH ATNTH LNCH TIME

90.00 23 ZB 36

90.00 lfl 53 35

IDO.O0 J 3 ?

|OO,O0 I? 5 45

llO.OO 2 31 36

II0.00 17 5} 4J

FL[GNT TIME 134,00 ARRIVAL CAT? N4V 4 1966

DIST4NCE 399.185

LOL 88.9Z VL ?7.685 GAL -6,78 ATL 83.73 MCA 193.99 SNA 12T.96 ECC .19015 INC 6.Z7JA Vl 30.273

LOP ZS?.S3 VP 37.43} GAP 6.84 47P 96.09 TAL ?JI.60 TAP 45.60 RC4 103.63 APO 157.29 VZ 5A.BlZ

GP -21.90 ?AL 1?6.85 ZAP 145.06 ETS 3ZZ.69 7AE 127.44 ETE 195.77 ?aC 57.35 [TC 14Z.91 CLP-IAZ.D8

DLA 16.34 R4L 304.90 RAD 6565.1 VEL IZ.Z07 PTH Z.19 VHP 3.298 DPA -41.?9 RAP 5Z0.94 ?CO 1.43A8

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ Z LONe

ZSZ7.T? -?S,Z6 85.95 179.15 9|.80 ?4 15 43 ?ZZ7,7 -Z7.72 75.Z3

440?.93 6.54 155.55 I70.I5 62.39 17 6 58 3802.9 ?,79 I76.67

?5]fl.BZ -29.75 67.31 178.06 95.07 1 45 18 1935.8 -29,0I 33.58

4170.06 7.85 165.52 169.44 61.06 18 15 15 357D.I 5.95 158.93

2?58.75 -33.63 40.88 177.68 96.51 5 9 14 1658.8 -3Z.37 31.BB

4019.90 11.Z0 152.II 167.42 57.49 19 0 4J 3419.9 6.83 145.T4

DIFFERENTIAL cC_gECTION$

TOE J.A909 TRA-Z.JD73 TC3-?.3469 BAU .8677

ROE .1717 RRA ,0660 RC3 -.0993 FAU .06596

FDE J.3487 FRA o,6090 FC3-Z.0662 BSP 11914

BOE 1.3008 BRA Z.1083 BE3 Z.3486 FSP -782

MID-COURSE EXECUTION 4CCUR&CY CRBZT 3ETERMINA TION ACCU#ACY

SGT 3802.3 SGR 222.3 SG3 254.4 ST 1778.1 SR 188.5 55 6BO.Z

RRT .421_ RRF ,7082 RTF .glIB CRT .8598 CRS -.9661 CST -.9673

SGB 5809,B R25 .3559 RI3 .9123 LSA 1905,0 MSA 195.7 SSA 4.7

SGI 3803.4 SG2 201.6 THA 1.4? ELI 1785._ ELI 95.9 ALK 5.ZZ

LAUNCH D4TE DEC Zl 1965 FLIGHT TIME 156.00 ARRIV4L D4TE NAY 6 1966

HELIOCENTRIC CONIC

RL 147.17 LAL .00

RP 108.87 LAP -J.68

RC J36.709 GL 32.85

PLANETOCENTRIC CONIC

C3 Z5.260 VHL 5.026 OLA

LNCH AZNTH LNCH TIME L-I TIME INJ LAT JNJ LONG INJ RT ASC INJ ATMTH INJ TIME

90.00 23 50 ZO Z748.92 -27.96 78,10 177.51 94.66 24 36 9

90.00 15 46 JI 4457,17 7.62 195.29 170.38 62.64 17 0 9

100.00 I 23 34 2460,90 -29.35 56.77 177.36 95.95 ? 4 35

I00.00 I6 59 34 4200.42 8.95 167,Z2 169.72 61,33 18 9 34

JlO.O0 Z 49 37 2191.69 -33.O0 35,75 176.79 99.48 3 26 B

llO.OO 17 50 1 4042.39 12,O2 153,34 167.82 57.76 18 57 23

DIFFERENTIA. CC_REETION$ MID-COURSE EXECUTIC_N ACCURACY

TOE 1.5795 TRA-Z.0206 TC5-Z.6487 BAU .8946 SGT 5903.5 SGR 192.5 SG5 2_7.B

ROE .1516 RRA .0631RC5 -,0407 FAU .06606 RRT .2709 RRF .5545 RTF .9074

FOE 1.Z479 FRA -.5|68 FC]-Z.Z640 BSP 17264 SGB 3908,Z R23 ,3199 RI3 .9076

BOE 1.387B BRA 2.0215 BC3 Z.64_0 FSP -792 SGI 3903.8 SG2 185,3 THA .77

D/STANCE 405.046

LOL 89.92 VL 27.625 GAL -6,50 AZL 84.30 HCA 197.16 SNA 127.55 ECC .19012 INC 5.7010 VJ 30.273

LOP 286.00 VP 37.585 GAP 7,04 AZP 95.45 TAL 210.02 TAP 47.18 RCA 105.30 APO 151.80 V2 34,806

GP -17.86 ZAL 126.79 ZAP 148.20 £TS 326.68 ZAE 128.67 ETE 195,67 7AC 56.70 ETC 146.62 CLP-153.Z4

14.78 RAL 306.69 RAO 6568.0 VEL 12.109 PTM 2.17 VHP 5.275 DPA -36.87 RAP 571.68 ECC 1.4137

PO CST T/M INJ 2 LAT INJ ? LONG

2148.9 -27.02 69.56

3837.2 5.89 178.59

1860.9 -28.21 49.J5

3600.4 4.95 160.60

1591.7 -31.34 26.92

34A2.4 7.68 146.94

(_qBIT DETERMINATION ACCURACY

ST 1729.5 SR 174.Z SS 654.I

CRT .8493 CR5 -.9666 CSr -.9359

LSA IB46.Z M$A 200.? $SA 6.0

ELI 1735.6 EL? 91,6 4LF 4,90

LAUNCH 0ATE DEC Z1 1965 FLIGHT TIME 138.00 ARRIVAL 0ATE N4v B 1966

HELIOCENTRIC CONIC 01STANCE 410,897

RL 147.17 LAL ,OO LOL 88.92 VL ?7.565 GAL -6.20 ATL 84.70 MCA 200,3_ SNA 1?7.15 ECC .19021 INC 5.5040 vl 30.215

RP 108.89 LAP -I,84 LOP 289,16 VP 37.554 GAP 7.74 AZP 94.98 TAL _08,42 TAP 48.74 RCA 102.96 APO 151.34 VZ 34.801

RC 139.015 GL 31.48 GP -15,00 ZAL 176,17 ZAP 150.61 ETS 329.73 ZAE 129.52 ETE 193.50 ZA( 56.91 ETC I49.fl6 CLP*I54.4Z

PLANETOCENTRIC CONIC

C3 23.536 VHL 4.831 OLA 13.87 RAL 508.50 RA0 6568.0 VEL 12.058 PTH 2.15 VHP 5.Z99 DPA -53.57 RAP 3ZZ.83 ECC 1.3873

LNCH AZNTH LNCN T[NE L'-I TIME INJ LAT INJ LONG INJ RT ASC INJ ATNTH INJ TIME PO CST TIM INJ ? LAT INJ Z LONG

90.00 O 9 39 2699.4? -27.64 74.52 177.58 96.43 O 54 39 ?099.4 -Z6.46 66.03

90.00 15 45 13 4451.96 8.08 186.15 171.04 62.77 16 59 2_ 5852.0 4.37 179.AZ

IO0.OO J 58 19 2413.47 -?8.96 55.30 177.39 97.74 Z 18 35 1813.5 -27.59 44.77

IOO.OO 16 59 14 4713.14 9.26 167.94 |70,41 61.45 18 9 77 3613.1 5,38 J61.30

110.00 3 2 59 7148.54 -32.47 52.50 176.71 101.54 3 38 48 1548.5 -30,56 Z3.80

110.OO 17 51 3 4050.83 12.55 153.80 168.58 57.86 18 58 34 3450.8 7.99 147,38

cIrrERENTI4L CORRECTIONS NI0-COURSE EXECUTIC_4 ACCURACY ORBIT DETERNINATION ACCURACY

TOE 1.3138 TRA-I.9451 TC3-?.9221 BAU .9195 SGT 4004.2 SGR 182.8 SG3 237.Z ST J708.I 5R 169.B 55 633,0

ROE .1427 RRA .D584 RC3 .D026 FAU .06493 RRT .1179 RRF .3766 RTF .9040 CRT .849! CRS -.9704 CST -.9507

FOE 1.J655 FRA -.4?79 FC3-?.3882 BSP I?617 $G8 4008,4 R23 .2717 RI3 .9040 LSA 1818.8 MSA 203,6 55A 7,3

BDE 1.3715 BRA 1.9440 BC3 Z,9221 FSP -790 SGI 4004.3 SG2 181.6 THA .31 ELI I714.? EL_ 89.4 ALF 4.84

LAUNCH DATE OEC 21 1965 FLIGHT TIME 140.00 ARRIVAL DATE MAY IO 1966

HELIOCENTRIC CONIC

RL |47.J7 LAL .DO

RP 108.90 LAP -1.99

RC J4J.AJ? GL 30.48

PLANETO_ENTRIC CONIC

C3 22.187 VHL 4.710

LNCH ATN7H LNCH TIME

90.00 0 21 16

90.00 15 48 18

IOO.O0 I 49 56

lOO.O0 17 Z 39

I10.00 3 |3 54

110.00 17 55 10

DISTANCE 416.757

LOL 88.92 VL 27.505 GAL -5.90 AZL 84.99 HCA 203.48 SNA 126.75 ?CO .1904! INC 5.OI00 Vl 30.273

LOP 292.32 VP 37.286 GAP 7,44 AZP 94.60 TAL ?06.B0 TAP 50,29 RC4 102.67 APO 150.89 v2 34.797

GP -12.88 ZAL 125.19 ZAP 152.59 ETS 332.I0 ZAE 129,67 ETE 191,47 7AC 57.65 ETC 151.95 CLP-155.59

OLA 13.39 RAL 310.54 RA0 6567.9 VEL 11.982 PTH 2.14 VHP 5.352 0PA -50.96

L-I TIME INJ LAT ]NJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM

Z668.15 -E7.58 7Z.27 178,11 97.53 1 5 44 Z068.1

4454.39 8.15 186.27 171.96 62.79 17 2 32 3854,4

2383,28 -28.67 51.J0 177.90 98.86 2 29 ZO 1785.3

4214.5| 9.31 168.02 171.35 6/.46 IB J2 53 3614.5

?120.52 -32,07 30.41 177.15 102.52 3 48 55 J520.5

4050.01 12.30 153.76 169.56 57,85 19 2 40 3450.0

OIFF£RENTIAL CORRECTIONS

TOE 1,275| TRA-1.8693 TC3-3.1820 BAU .9437

ROE .1399 RRA .0519 RC3 .0404 FAU .06329

FOE 1.0968 FRA -.3463 FC5-2.4701BSP I7994

B0E I.?SZB BRA 1.8702 BC3 3.1823 FSP -786

RAP 3?4.26 ECC 1.3651

INJ ? LAT INJ ? LONG

-?6.05 63,95

4.44 |79,56

-27.14 42.63

3.4? 161.3_

-30,02 ?J.BO

7.96 147.3A

ORBIT DETERMINATION ACCURACY

ST 1704.8 SR 171.? SS 67D,7

CRT .9369 CRS -.9761 C5T -.9470

LSA 1810.7 MSA ?03.6 SSA 8,6

ELI 17J1.| EL? _.0 ALF 4,93

NIO'COURSE EXECUTION ACCURACY

SGT 4J05.5 SGR |86.0 SG3 234.7

RRT -.0025 RRF .2187 RTF .9015

SGB 4109,7 R23 -,2205 R13 -.9015

5GI A105.5 SG2 186.0 THA 179.99
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL 2, 1965-66

LAUNCH CJT£ DEC 2i J965

HELIOCENTRIC CONIC

RL 147.17 LAL .00

RP |08.92 LAP -2.14

RC 1a3.598 GL Z9.76

PL4NETOCENTRIC CONIC

C3 21.049 VML 4.588

LNCN ATMTH LNCH TIME

90,00 0 30 ZJ

90.00 15 54 29

100.00 J 58 35

100.00 17 8 5?

JIO.O0 3 22 18

JJO.OO IB 1 42

FLIGNT T|N[ 14?,00 ARRIVAL CAT[ NAY I? ]966

0|STANCE 422.587

LOL 88.92 VL Z7.446 GAL -5.59 ATL 65.22 MEA 206.64 SNA 126.56 ECC .19068 INC 4,7824 Vl 30.273

LOP 295.48 VP 37.239 GAP 7,63 AZP 94,28 TAL Z05.J4 TAP 5J.78 RCA 102.27 APO 150.45 VZ 34.793

GP -11.26 ZAL 123.90 ZAP J54.28 ET5 333.97 ?A[ I29.88 ETE 190.04 ZAC 38.?6 [TC 153.93 CkP-|56,?Z

0LA 13.2I RAL 3J2.26 RA0 6567.9 V£L |J.934 PTH 2.12 VHP 5.419 DP4 -28.80 RAP 325.87 ECC 1.3464

L-I TIME INJ LAT INJ LONG INJ RT A$C |NJ A_NTH INJ TIME PO EST TZM |NJ 2 LAT INJ Z LONG

2649.79 -27.2] ?0_9_ ]7e.99 98,1T Z 14:31 2049.8 -25.8o s2.57

4447.47 7.94 185.88 J73.09 62.?3 J7 8 3T 3847.5 4.22 179.J7

2365.24 -28.47 49.80 J78,77 99.52 2 38 0 1765.2 -26.86 41.37

4Z07.Z4 9.07 |67.8J 172.48 61.39 I8 J9 4 5607.2 5.18 J60.98

2103.25 -31.81 29.I3 J77.99 10_,23 3 57 27 1503.2 -29.66 20,58

4042.00 I2.01 J_3.32 170.73 57.75 I9 9 4 3442.0 7.66 146.91

DIFFERENTIAL CORRECTIONS MI0-C_RS[ EXECUTION ACCURACY ORBIT _ETERNINA TION ACCURACY

roe |.45J| TRA-J.8010 7C3-3.O697 8AU .8643 SGT 3928.g $_1 220.3 SG3 212.! ST 1916.0 SR 189.3 SS 746.?

RDE .1506 RRA .0563 RE3 .0971FAU .04946 RRT -.067_ RRF .2447 RTF .8482 CRT .9021CRS -.9919 CST -.9478

FOE 1.2782 FRA -.0129 FC3-2.0343 88P 8736 SG8 3935.0 R23 -.3028 RI3 -.8482 LSA 205|.6 MSA 233.1 SSA 8.1

8DE 1.4589 8RA 1.6020 8C3 3.0713 FSP -264 SG! 3928.9 SG2 219.8 THA I79.78 ELI 1925.8 EL2 81.4 ALr 5.10

LAUNCH DATE OEC 21 1965 fLIGHT TIME I44.00 ARRIVAL DATE MAY 14 1966

HELIOCENTRIC CONIC

RL 147.17 LAL -00 LOL 88.92 VL 27.387 GAL

RP I08.93 LAP -2.28 LOP 298.64 VP 37.|92 GAP

0|STANCE 428.386

-5°28 AZL 8_.40 HCA 209.80 SNA |25.97 ECC .J9IJ5 INC 4.6OOI V! 30.273

7.83 A?P 93.99 TAL 203.50 TAP 35.30 RCA iO1.89 APO 150.05 v2 34.790

RC 145.874 GL 29,I9 GP -9.98 ZAL IZ2,42 TAP I55.80 ITS 335.45 ZA[ I29.97 ETE 188.87 ZAC 60.08 ETC 15fl.60 CLP-|57,84

PLANETC_CENTR|C CONIC

C3 20.J09 VHL 4.484 DLA I3.24 RAL 314,2J RAO 6567.8 VEL IJ.895 PTH 2.JI VHP 5.300 OPA -26.95 RAP 327.56 ECC 1.3309

LNCH AZNTH LNCH TIME L-I T[NC INJ LAT INJ LONG JNJ RT AS( INJ A_NTH INJ TIME PO C$T TIN INJ 2 LAT INJ _ LONE

90,00 O 3? 34 2639.74 -ET.II 70.23 IS0.IZ 98.32 J 2J 54 2039.7 -25.65 61.87

90.00 16 2 29 4433.65 7.57 185._ I74._7 6_.63 I? |6 25 3835.6 3.84 I78.50

100.00 2 6 9 235fl. I5 -28.35 49.07 I79,89 99,89 Z 45 24 I755.J -26.T0 40.66

100.00 JT IS tiff 4195.47 8.68 I66.95 I73.17 61.28 I8 26 51 3595.5 4.79 160.33

JIO.00 3 29 55 2093.04 -_I.65 _,]8 |79.I0 I0_.65 4 4 48 |493.0 -29.45 19.86

lIO.00 J8 9 39 4030.35 II.58 I5E.68 I72.04 57.6J I9 16 49 5450.3 7.25 146.30

DrFF£RENTIAL CORRECTIONS MI0-COURS£ EXECUTION ACCURAC y OR61T 0ETERMINATION ACCURACY

TOE 1,2713 TRA-1.8958 TC3-3.6387 8AU .9786 SGT 4_71.J SGR 212.8 SG3 224.6 ST J758.9 SR 185.1 SS 6J9.7

ROE .J444 RRA .0369 RE3 .I050 FAU .05BOI RRT -.J27I RRF .0328 RTF .8934 CRT .8899 CRS -.9893 CST -.9434

FOE 1.0180 FRA -,I104 FC3-2.4974 BSP J3248 SGB 4_78.4 R23 -.I479 RJ3 -.8933 LSA 1862.3 MSA 209.8 SSA 10.9

BOE 1.2T94 BRA 1.6962 8C3 3.6402 FSP -716 SCj 4271.2 SG2 21l.I THA 179.64 EL| |766,6 EL2 84.| ALF 5.36

LAUNCH 0ATE DEC 21 1965 FLIGHT TIN[ 146.00 ARRIVAL 0ATE NaY 16 J966

HEL|OCENTRIC CONIC DISTANCE 434.J93

RL 147.17 LAL ,00 LOL 88.9_ VL 27.329 GAL -4.95 A?L $5.55 NCA 2J2.96 5HA ]25.59 £CC .19|7J

RP I08.93 LAP -Z,42 LOP 301.80 VP 37,I47 GAP 8.03 A?P 93.74 TAL 201.82 TAP 54.78 RCA |01.52

RC |48,158 Gk 28,75 GP -8,9_ ZAL 120,74 ZAP |_7.I7 ITS 3_6.65 ZAE 150,0_ ETE 187.93 ZAC 61.60

PLANETOCENTR|E EON_C

C3 19.Z83 VNL 4.391DLA 13.4_ RAL 316.25 RA0 6567.9 VEL |I.860 PTN 2.10 VHP 5.587 OPA -25.31

LNCH 4?NTH LNCH TIN( L-I TIN[ INJ LAT INJ LONG INJ RT ASC INJ A?MTH INJ TIME PO CST TIN

90.00 0 44 10 2637.23 -27.08 70.05 |8|.50 98.60 1 28 T 2037.2

90.00 J6 I2 31 44J8.24 7.02 |84.22 I73,$3 62.50 I7 26 9 3818.2

J00.00 2 I2 33 2352.I8 -28.32 49.88 lBI.27 99.99 2 51 46 1732.2

J00.00 J7 26 49 4179._3 8.13 165.99 175,23 61.14 JB 36 27 5578.5

I10.00 3 36 38 2"089.I1 -3|.38 28.09 I90.45 103.8J 4 II 27 |489.1

1J0.00 J8 I9 J4 40J4.37 J|,O0 ISI.B1 I73._0 57,43 19 26 8 5414,4

INC 4.4497 Vl 30.275

APO 149.67 VZ 34.787

ETC 157.03 CLP-138.9!

RAP 529.36 E(C 1._J73

INJ 2 LAT INJ Z LONG

-25.6J 61.69

3.29 177.53

-26.65 40.46

4.22 159.39

-29.36 J9.58

6.62 145.4_

CIFFERENTIAL CORRECTIONS NIO-E_RS[ EXECUTION ACCURACY

TOE J.2722 TRA-I.6J77 TC3-3.8902 BAU 1.0034 SGT 4374,7 SGR _27.6 5G5 220,9

ROE .I482 RRA .0274 RC3 .|_0| FAU .0_620 RRT -.1498 RRf" -.0228 RTr .8933

rOE .97J9 FRA -.J093 FC3"2._23] 89P J3737 SG8 4380.6 R23 -.1127 RI3 -.8933

8D£ 1.2808 BRA 1.6179 BE3 3.8923 FSP -721 SGJ 4374._ $G2 225.0 THA J79.55

L_UNCM DA rE DEC El 1965 FLIGHT TIME 148.00

HELIOCENTRIC CONIC 01STANCE 439.991

RL I47.17 LAL .00 LOL 88,9_ VL 27,27I GAL -4.62 A?L 85.68 HCA 216._2 SMA

RP I08.94 LAP -2.53 LOP 304.97 VP 37.103 GAP 8.22 AZP 93.49 TAL

RC J50.390 GL _8.40 GP -8._0 /AL 118.88 ZiP I58.44 ET$ 337.62 ?AE

PLANETO_ENTR_C CONIC

C3 _8,560 VHL 4.308 OLA I3.81RA_ 318.38 RAO 6567.8 VEL IJ.830 PTH 2.10 VHP

LNCH AZNTH LNCH TIME L-I T|N_ INJ LAT INJ LONG INJ RT ASC INJ A_NTH INJ TIME

90.00 0 49 33 2640.6I -27.I2 70.30 IB3.|I 98,49 I 33 53

90.00 I6 24 I0 4386,8_ 6.33 183.0I |77.45 62.35 I7 37 27

I00.00 2 18 IJ 2354.79 -_8.35 49.05 J82.88 99.90 2 57 25

100.00 I7 38 I3 4157.9I 7.45 |64.84 J76.8_ 60.97 18 47 3J

110,00 3 4_ 46 2090.10 -3J-60 28.|6 18E.IO I03.77 4 17 36

I10.00 J8 30 7 3995.36 10,30 J30.78 175.I3 57,22 I9 36 43

DIfFERENTiAL C_RECTION5 NI0-COURSE EXECUTION ACCURACY

TOE 1.2903 TRA-J.5238 TC3-4.J216 BAU J.0734 SGT 4463.3 SGR _43.7 5G3 2J6,2

ROE .I53! RRA .0180 RC3 .J528 _AU ,05390 RRT -.I560 RRF -.0523 RTF .89|7

FOE .9409 rRA -.0418 FC3-2.5141 BSP I4051 5GB 4470.0 R23 -.0883 RI3 -.8917

8OE 1.2993 BR_ 1.3257 BE3 4.J244 FSP -705 $Gi 4463,5 502 _40.7 THA J79.5!

ORBIT DETERMINATION ACCURACY

ST 1785.9 SR 195,7 55 513.3

CRT .9060 CRS -.9954 CST -.943?

LSA 1886.8 MSA 207,7 S5A J_.J

ELI J794.6 £L2 81.6 _Lr 5.62

ARRIVAL DATE MAY 18 1966

12_,22 £CC .19239 INC 4.3251 VI 30.2T3

56,25 REA lO|,13 APO 149.3J v2 34.?86

187.15 7AC 63,25 ETC |58.27 CLP-159.96

_.679 0PA -23.82 RAP 331.23 £CC 1.3054

PO C5T T/N INJ 2 LAT INJ 2 LONG

2040.6 -25.66 6J.93

3796.9 2.60 176.33

1754,B -26.69 40.64

3557.9 3.52 158.26

J490.1 -29.38 19.65

3395.4 5.91 144.45

ORBIT D(T£RMINATION ACCURAC y

ST 1830.0 SR 203.7 SS 614.9

CRT ,9234 CRS -,9962 CST -,9a41

LSA 1930.3 _SA 205.T $Sa 13,3

_LI J839.7 EL2 77.8 ALF 5.88
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 2, 1965-66

L,UNC_ 0, T£ aEC 21 196S FLIGHT TIME 1_0.00 ARRIVAL GATE NAY ?O |966

HELIOCENTRIC CONIC

RL 147,1T LAL ,O0

RP IOB.94 LAP -Z,67

RC |52.629 GL 28.10

PLANETOCENTRIC CONIC

C3 J7,925 VHL 4.234

LNCH A?MTH LNCH TIME

90.00 0 54 I3

90.00 I6 37 J6

100.00 2 Z3 12

100,O0 17 91 0

I10.00 3 48 30

ll0.00 19 42 |2

DIFFERENTIAL C_RECTION5

T0E 1.3162 TRA-I.4Z70 TE3-4.348| BAU |.OAZ9

RDE ,1583 RRA ,0083 RC3 .|726 FAU .05164

rOE .9139FRA ,0219 FC3-2.4939 BSP 14322

BOE 1,3297 BRA 1.4270 BC3 4,3519 FSP -690

0ISTANCE 445.777

LOL 88.92 VL 27.Z14 GAL -4.27 A?L 95.79 HC4 EJ9.29 SMA J24.89 ECC .19322 INC 4.Z142 vl 30.273

LOP 308.13 VP 32,060 GAP 8,42 A?P 93,26 TAL 198,42 T4P 57,70 Re4 100,73 APO 148.97 v2 34.7_5

GP -7,40 ?AL |I6,86 ?AP J59.63 [T$ 338.39 ?AE I30,06 ETE I86.3I ?AC 65.02 ETC 199.36 CLP-160.97

OLA 14.29 RAL 320.62 RA0 6567.7 VEL 11.603 PTM Z,09 VMP S.727 0PA -ZZ.44 RAP 393.15 ECC 1,2990

L-I TIN[ IN| LAT IN| LONG |NJ RT 45C IN| ATMTH IN| TIME PO CST TIN |NJ 2 LAT IN| 2 LONG

2649,03 -22.20 70._0 184.92 99.20 I 38 24 2049,0 -29.78 62.51

4372,20 5,57 IBJ.6J 179,24 62.I9 J7 50 B 3772,2 1,80 J74,96

2362,I3 -28,43 49,59 184,70 99,63 3 2 3A 1762.1 -26.8! 41,15

4134,3l 6,67 163,53 I78,64 60,79 18 59 54 3534.3 2.72 156.96

2099,28 -31,68 28.54 183.93 103.56 4 23 25 1499.3 -29.90 20.02

3973,94 9,91 149,63 |76,9! 57.0! I9 48 26 3373,9 9.J0 143.92

MI0-COUR$E EXECUTION ACCURACY ORBIT DETERMINAT[C_I ACCURACY

5GT 4549.7 5GR 259.5 SG3 211.5 ST 1882.0 SR 214.3 SS 61B.I

RRT ".I520 RRF -.0682 RTF ,8906 CRT .9397 CRS -,9974 CST -,9498

SGB 4fl57.I R23 -.0684 RI3 -.8906 LSA 1988.I MSA 202.5 SS4 14.4

SGJ 4549.8 SG2 256.5 THA 179.50 ELl 1892.8 EL2 72,8 ALF 6,]2

LAUNCH DATE DEC ZI 1965 FLIGHT TII, q_ 152.OO ARRIVAL DATE HA w 22 1966

HELIOCENTRIC CONIC

RL 147.I7 LAL ,00

RP IO8.94 LAP -2.78

RC I§4.895 GL 27.83

PLANE TO(ENTRIC CONIC

C3 17,375 VHL 4.I65

LNCH ATMTH LNCH TIME

90.00 0 58 26

90.00 16 9I 44

1OO.00 2 27 48

100.00 IB 5 3

110.00 3 53 37

IlO.O0 18 55 23

DIFFERENTIAL C_RECTION5

TOE i.3489 TRA-J,3214 TC3-4.5685 BAU 1,0621

ROE ,1538 RRA -.OOIS RE3 ,I895 FAU ,04943

FOE .$906 FRA ,0827 FC3o8,4629 BSP J462J

ODE 1.3588 BRA 1.32J4 BC3 4.5724 FSP -676

124.49 ECC .19419 INC 4.1191 vl 30,273

59.14 RCA 100.52 APO 148.66 v2 34.TP4

I85.96 ?AC 66.87 ETC J60.32 CLP-161.99

5.BTB DPA -21,13 RAP 335,12 [CC 1,2559

DISTANCE 451.552

LOL 88.92 VL 27.J57 GAL -3.92 AZL 85.88 HCA 222.45 SMA

LOP 311,29 vP 37.018 GAP 8,62 AZP 93,04 TAL i96,69 TAP

GP -6,81 ?AL 114,69 ZAP 160,74 ETS 339,00 ZAE 130.07 ETE

DLA 14.85 RAL 322.95 RAD 6567,7 VEL IJ.?B0 PTH 2,08 VHP

L-I TIME INJ LAT INJ LONG INJ RT ASC IN| ATMTM INJ TIME PO CST TIM |NJ 2 LAT INJ 2 LONG

2661,9I -27.32 71,82 J66.95 97.75 J 42 48 206J.9 -23.97 63.41

4344.80 4.70 ]80.OT |8|,_1 6_,04 |8 4 9 3T44.8 .92 I73,43

2373,71 "28,56 50.4| 186,74 99,21 3 ? 2_ 1173,7 -26,99 41,96

4108.23 5.80 J62.08 180.61 60.62 19 13 3| 3509.2 I,B4 J55.92

2104.14 -31.82 29.|9 193.99 |03.20 4 29 l 1504,1 -29.68 20,64

3950,57 8.64 148.38 178.87 56,80 20 J J4 3350.6 4.21 142,09

MID-COURSE EXECUTION ACCURACY ORB?T DETERMINATION ACCuR4(Y

$GT 4634.0 SGR 22_.0 $G3 206,8 ST I941,3 SR 225.J 55 622.8

RRT -.|4|4 RRF -.074_ RTF .8898 CRT .9545 CR$ -.9970 (ST -.948I

SGB 4642.2 R23 -,0522 RI3 -.8898 LSA 2041.5 NSA 198.3 $SA 19.9

SGI 4634._ SGZ 272.2 THA 179.52 ELI .1953,2 EL2 66,7 ALF 6.32

LAUNCH DATE DEC El J965 FLIGHT TIME 154.00 ARRIVAL DATE NAY 24 1966

HELIOCENTRIC CONIC

RL 147.17 LAL .00

RP 108.94 LAP -2,88

RC 157,067 GL 27,98

PLAN_TOC_MTRIC CONIC

C3 15.901 VHL 4,1I]

LNCH AZMTH LNCN TIME

90.00 I 2 13

90.00 17 7 29

IOD.OD 2 32 4

100.00 18 20 I9

110.00 3 59 15

I10,00 19 9 38

DIFFERENTIAL CC_RECTION$

TDE 1.3910 TRA-I,2090 TC3-4.TT|9 BAU |.0792

ROE .1699 RRA -,0113 RC3 ,2038 FAU ,04712

F0[ .8726 FRA .I434 FC3-2.4|36 85P J4640

BO£ 1.4013 BR4 1.2091 eC3 4.7753 FSP -656

0ISTANCE 457.316

LOL 89.92 VL 27.J0! GAL -3,55 AlL 85.91 MCA 225.6! 5MA 124.13 [CC .19531 INC 4.0349 VI 30.2?3

LOP 914,46 VP 36,977 GAP 8,82 ATP 92,93 T4L 194,96 TAP 60,56 RCA 99,69 APO I_B,IB v2 34,1B9

GP -6,31 ?4L 112,32 TAP 161,81ET$ 339,A8 7AE 130,08 ETE 195,50 74C 68,79 ETC 16J,15 CLP-162.90

0LA 15.51RAL 329,40 RA0 6967.7 VEL 11.759 PTH 2,09 VNP 5.984 OPA -19.88 RAP 337,18 ECC I,ZTBI

k-I TIME |NJ LAT INJ LONG ]NJ RT A$C |NJ ATMTN |NJ TIME PO CST TIM ]NJ 2 LAT INJ 2 LONG

2678.86 -27,47 73.04 189.16 97.16 I 46 52 2016.9 -26,19 64,60

4315.06 9,75 178,41 183,37 61,91 16 J9 24 3719,1 -,Oa lTl,TT

23#9,I0 -29,73 53,53 I89,99 99.65 3 J| 33 1759,J -27,23 43,04

4050.08 A.B6 J60.52 I82.26 60.47 19 28 J9 5490,1 .89 193.99

2J16,33 -32,01 30.I0 188,27 102.69 4 34 31 ]516,3 -29,93 21.90

3925.62 1.71 147.05 IBI.O0 66.59 20 15 4 3325.6 3.26 J40.T$

NI0-COUR$E EXECUTION ACCURACY C_q'BIT 0ETERMINATIOM ACCURACY

SGT 4710.6 SGR 290.0 SG3 201.9 ST 2011.3 SR 236.3 $$ 630.3

RRT -,125_ RRF -.07|T RTF .$86T CRT .9675 CR$ -,9950 CST -.9510

SGB 4719.5 R23 -,0403 RI3 *.8882 LSA 2112.1MSA 193.5 $$A 16,5

SGI 47|0.8 8G2 287,? THA J79.96 ELI 2024.3 EL2 59.3 ALF 6.49

LAUNCH DATE DEC 21 1965 FLIGHT TIME 156.00 ARRIVAL DATE MAw 26 1966

HELIOCENTRIC CONIC OISTANCE 463,068

RL 147,17 LAL ,00 LOL BB,9Z VL 27,045 GAL -3,I_ ATL 86,0A _CJ 228,77 SMA J23,79 ECC ,J9659 JNC 3,959? vJ 30,213

RP IO8.94 LAP -2.98 LOP 317.62 VP 36.938 GAP 9.03 AZP 92.61 TAL |93.21 TAP 61.97 RCA 99.45 APO 148,12 V2 34,786

RC Jf19,269 GL 27,32 GP -9,87 ZAL 109,92 TAP 162,82 ET$ 339,83 ZAE 130,10 ETE 185,11 7AC 70,76 ETE 161,95 CLP-163,B2

PLANETOCENTRIC CONIC

C3 16.504 VHL 4.062 DLA 16,22 RAL 327.97 RA0 6567.7 VEL 11,743 PTM 2.07 VHP 6.095 0PA o18.67 RAP 339.19 ECC 1.2716

LNCH AZMTH LNCH TIM[ L-I TIME JNJ LAT INJ LONG INJ RT A$C INJ ATMTH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

90.00 1 5 40 2699.59 -27.64 74.53 191,63 96.43 I 50 40 2099.6 -26,46 66.06

90.00 J7 24 29 4253.44 2.T3 176.64 185.73 61.80 |B 35 53 3653.4 -I.0G I?0.01

I00.00 2 35 6 2408.00 -28,91 92.90 19|.45 9?,95 3 16 14 1808,0 -27.91 44.38

100.00 18 36 45 4090.26 3,85 J58,97 JBS.I! 60.33 J9 44 15 3450.3 -,12 J52.34

JlO,O0 4 4 27 2J31,55 -32,23 3J,23 190,72 102,06 4 39 59 J531,5 -90,24 22,98

llO.O0 19 24 53 3899.45 6.72 145.66 I93.33 56.41 20 29 53 3299,5 2.26 J39,42

OIFFERENTIAL C(_RECTION$ NI0-COUR$E EXECUTION ACCURACY ORBIT 0ETERMINA TION ACCURACv

TDE J,4364 TRA-J,OB36 TC3-4.9699 BAU J.0976 SGT 4789,9 SGR 30A.3 $_3 J97,4 ST 2055.0 $R 24?.5 S$ 636.9

RDE .1793 RRA -.0208 Re3 ,2150 FAU .04502 RRT -,1067 RRF -.0662 RTF .8897 CRT .978! CRS -.9916 CST -.9542

FDE .9944 FRA ,J996 FC3-2,36J5 BSP 15127 SGB 4?99,6 R23 -.029! RI3 -.885? LSA 2186,0 MSA I$?,6 $SA 17.5

BOE 1.4471 BRA 1.0838 BC3 4.9745 FSP -644 SGI 4790,0 SG? 302.5 THA J?9.6| ELI 2099.0 £L2 5J,2 ALr 6.63

1949



JPL TM 33-99 EARTH--VENUS TRAJECTORIES f VBL 2. 1965-66_

LJUNCH CATE C£{ 2J 1965 FLI$MT 71_E 156.00 4RRJYAL C4TE _Av ZB 1966

"£LZOCENTRIC CON XE

RL ]47,11LAL .O0

Rp ]08,93 LAP -5.0G

IC ]61.449 GL 27,05

PL4NETOCENTRIC_ON[C

C5 ]6.J85 VHL 4,023

LNCH A_NTH LNCH TIME

90.00 I 8 55

90.00 17 4Z 4j

JO0.O0 2 39 58

IO0.O0 J8 54 19

IJO.00 4 9 39

liD.DO 19 4J 6

CIrrER£NTIAL C_RECTIONS

TEE ].4874 TRA -.g$]] TCJ-5.1494 8AU J.JJ$Z

R0E .JBI4 RRA -.O3OJ RC3 .2252 FAU ,04294

rOE .858] FRA .2521 rC3-2.2971 8SP 15401

BeE 1.4984 BRA .9557 BE3 5.1543 rSP -651

CISTANC[ 469.808

LO_ 88.92 VL 86.990 GAL °2.79 4ZL 86.ll HCA 251.93 $NA I23.44 £CC .]9805 JNC 3.9906 VJ 30,273

LOP ]20.78 YP ]6.89g GAP g.24 AZP 92.40 TAL ]91.44 TAP 65.37 RC4 99.00 APO J47.89 vZ ]4,788

GP -5.49 7AL 107.34 ZAP J63.7g ETS 340.06 ZAE 130.l] ETE J84.79 Z4C 72.87 ETC 162.64 CLP-J64.75

CLA J7.00 RAL ]]0.65 RA0 6567.6 VEL ]I.729 PTH Z.O7 VHP 6.209 CP4 -|T.$O RAp ]4|.20 [CC ].2663

L-I TIME IN] LAT IMJ LONG IN] RT A$C IN] A_NTH IN] TIME PO C$T TIN ]NJ Z LAT ]NJ E LONG

2723.89 -27.8J 76.89 ]94.30 95.56 1 54 J7 2]23.9 -26.75 67.78

4250.19 1.66 174.78 188.29 61.7] J8 53 3! ]650.Z -Z.]] 168.15

2450.20 -Zg.l] 54._Z |g4.|3 97.11 ] ZO Z8 1830.2 -Z7.82 4fi.g6

40J9.JI 2.B0 157.16 I97.$6 60.23 ZO J J7 3419.1 -].]B 150.64

2J49.59 -32.48 32,58 lg].50 J01.29 4 45 29 1349.6 -]0.58 23.87

]872.49 5.70 |44.24 |B].S6 ]6.Z& 20 45 ]8 ]272.5 |.23 ]]8.OI

M|C-C_,JRSE EXECUTION ACCURACY OR81T C[ TERMZNA TION ACCURACY

$¢T 4965,0 ]OR 317.g SO3 192.g ST 2164.4 SR Z$B,B 5] 644,1

RRT -.0560 R_r -.0558 RTr .Jbg0 (RT .986] CR8 -.9571 CS7 -.9_76

SOB 487_.4 RB_ -.OZOI R|3 -.BBgO LSA 2265.6 NSA J81,4 SSA 18,5

SOl 4965.1 SGZ 316.7 THA 179.68 ELI Z179.4 EkE 42,5 ALr 6.73

L4UNCH D4TE DEC ZJ 1965 FL/C, HT TIM( 160.00 ARRIVAL GATE N4_' 30 1966

_ELIO(ENTRIC CONIC

RL J47.17 LAL .O0

RP 108.9Z LAP -].14

RC 1_;8]9 GL 26.74

PLAIU_'TO_ENTRIC CONIC

C] ]5.941 VHL ].993

LNCH ATNTH LNCH TIHE

90.00 I J1 35

90.00 JB Z 2

|O0.O0 2 43 44

Io0.o0 J9 ]Z ]5

lJO,O0 4 14 54

]|O.O0 I9 58 J4

DIrrEREMTIAL CC_RECT/ON$

TDE 1.5440 TRA -.8136 TC3-5.3066 BAU |.112|

ROE .]879 RRA -.0390 RC] .2285 FAU .04099

rOE .8239 KRA .]037 FCS-Z.2Z07 BSP /565B

BOE 1.5354 8RA .8149 BE3 5.31J6 FBP -618

OI$TANC[ 474.534

L_. 88.gZ VL 26.g36 GAL -2.39 AZL |6.J7 NCA 235.0g 5144 IZ].|1 [CC .1996g INC 3.8276 vJ 30.273

LOP 32].95 VP 36.862 GAP 9.4_ _?P 92.J9 T_L |99.67 T_P 64.76 RCA 98.52 4PO 147.69 V] 34.79J

GP -5.|7 ZAL 104.63 ZAP J64,73 ET$ ]40.19 ZAE |30.|_ ETE 184.49 7AC 74.90 ETC J6].27 CLP-]65.6J

_LA |7.8J RAL 333.46 R_0 6567.6 VEL 1J.7J9 PTH Z.06 VHP 6.3Z9 OPA -16,]4 R_P 34].Z7 ECC J.2624

L*I TIN( IN] LAT IMJ LONG IN] RT A$C _NJ AZMTH IN] TIME PO CST T|N IN] Z LAT IN] Z LONG

2751.5_ -27.99 78.30 197.|B 94._7 J 57 47 215J.6 -Z?.O_ 69.75

4215.70 .55 I7_.86 Jg|.OB 61.69 19 12 JB 3615,7 -3.24 166.Z2

24_];50 -29.31 _6.38 197.04 96.16 3 ZA 39 1853.5 -Z_.J5 47.7_

3986,99 J.72 J_5.39 J90.4] 60.1] 20 |9 E2 ]]87.0 -Z.27 ]48.97

ZI70.23 -32.74 34,13 JgB.4_ 100.4_ 4 5I 5 |570.2 -30.96 Z5.36

384].02 4.66 J4_.79 188.59 ]6.10 ZJ Z |9 3245.0 ,|8 l]6.59

MI0-COURSE EXECUTION 4CCURACV C_B[T O_TERNIN4 T]ON ACCUR4CY

SOT 4936.6 8OR 330._ 563 JBB.3 ST 2249.] SR 270.2 S] 631.3

_RT -,0636 RRI r -.044_RT_ .BBg_ CRT .99_1 ORS -.98J6 CST -.96]0

SOB 4947.7 R2] ".0J27 RJ] -,8895 LSA 2]50.9 MSA 174.8 $SA ]9.4

SGj 49]6.7 $G_ ]_O.J THA |79.75 ELI 2263.4 EL] 33.6 4LF 6.80

LAU_CN 04TE 0£C 21 1965 FL|GNT TIME 161,00 ARRIVAL D4TE JUN I 1966

HELIOCENTRIC CONIC

RL |47.]7 L4L .00

Rp 108.91 L4P -3.20

RC J65.775 GL 26,4D

C] ]_.784 VHL ],97]

LNCN AZNTH LNCH TIME

90.00 I 14 49

90,00 18 22 ]0

100.00 2 47 28

i_o_60 ]_ ]2 ]2

]10,00 4 ZO J7

J]O.O0 20 16 13

CIFFERENTJAL CCRRECT]ONS

TOE J.6074 TRA -.662_ TC]-5.4]Og BAU 1.1470

ROE .|947 RRA -.0473 RE3 .2]08 rAU ,0588J

FOE .8121 FRA .3_54 FC3-2.1290 BSP 15856

B0E 1.6192 BRA .6642 8C3 ].4358 FSP -6OZ

0I$TAMC[ 4B0.Z4J

LOL 89.9_ VL 26.882 GAL -i,gB 47L 86.23 MCA

LOP ]27.12 VP 36oBZ6 G_P 9.67 A_P 91.99 TAL

GP -4.88 ZAL 101.B0 ZAP 16],63 ETS 540.21 24£

DLA |B.66 RAL ]_.]B RAD 65_7.6 VEL ll.712 PTH

L-_ T|M_ [NJ LAT INJ LONG INJ RT A$C INJ AZNTH |NJ TIME

2782.43 -29.I2 BO.fl4 ZOO.Z8 93.45 2 Il]

4180.29 -.60 170,98 194.09 61.69 19 32 l0

2483.6B -29.50 5_.45 200.I7 93.08 3 28 5J

5954.Z? .61 1_3.60 193.42 60.1! Z0 _ Z7

2193.29 -]].0l ]5,97 Jgg.G4 99.41 4 56 50

]817,44 3.61 141.34 I9J,54 ]5.99 21 19 50

MID-COURSE EXECUTION ACCuRaCY

SOT SOOJ._ 5GR 34].0 $63 lB5.B

RRT -.O]g4 RR_ -.0279 RTF .BgO0

SOB 50J].O RE] -.0075 RI3 -.BgO0

SGJ 500|._ $62 ]42.8 TNA J7g.B4

236.23 SNA 122.78 [CC .ZO]$Z |NO 3.7694 vJ 30,_T3

187,89 TAP 66.J4 RCA 98.04 APO J47.52 V2 54,794

110.21 [T[ 194.24 7AC 77.0] ETC ]65.8) CLP-J66.47

2.0_ VNP _.4_4 OPA -I].Z0 RA_ _45.]6 Ecc |.Z_91:

PO CST TIN IN| 2 LAT IN] 2 LONG

2|82.4 -27.]5 7J.96

]580.3 -4.]8 J6a.24

|88].7 -28.48 49.79

]]54.3 -3.]8 |47.07

|593.3 -31.36 27.04

]2J7.4 -.87 J]5.14

CRB[T DETERMINATION ACCURACY

ST 2141.4 6R 28|.7 $$ 659.9

CRT .9958 CRS -.9752 CST -.9645

LSA 244].0 MSA 168.6 SSA 20.3

ELI 2558.l EL] 25.6 ALF 6.83

LAUNCH DATE DEC 21 |96_ FLIGHT TIH1E 164.00 ARRIVAL DATE JUN ] J966

HELIOCENTRIC CONIC

RL 147.J7 LAL .DO

RP JOB.g0 LAP -3.2_

RC J67.915 GL 26.00

PL_NET_ENTR]C CONIC

C3 |5.7|2 VHL 3.964

LNCH AZMTH LNCH TIME

90.00 l 17 37

90.00 I8 44 0

JO0.O0 2 5I 12

J00.00 19 _3

1i0,00 4 25 50

liD,DO E0 34 ]B

01FF£RENTIAL CORRECTIONS

TDE J.672J TRA -,5046 TC3-5.5329 BAU 1.1652

ROE .202J RRA -.0551RC] .2zg7 FAU .03693

FOE ,7989 FRA .4053 FC]-2.0346 8SP 1610]

80E 1,6842 gRA .5076 BC3 ]_537_FSP -590

DISTANCE 48].946

LOL BB.9E VL 26,829 GAL -1.55 AZL 96.29 NCA 241.42 $MA lZZ.4] ECC .20356 INC _.7J49 V| 30.273

LOP 330.28 VP 36.79J GAP 9,90 _ZP 91.79 T&L |86.|0 TAP 67.5J RC_ 9?.5] APO 147.]8 VZ 34.798

GP -4.62 ?AL 99.97 TAP |66,5| ET$ 340,J1 ?A£ I]0.26 ETE 184.0] 7_C 79.19 ETC 164.]5 CLP-J67.5J

0LA |9.52 R_L ]39.4] RA0 6567.6 V_L ||.70g PTH E,06 VNP 6,594 DPA -|4,07 RAP ]47.46 ECC ].2586

L-| TIME INJ LAT |NJ LONG INJ RT ASC |NJ ATMTM ZNJ TIME PO CST T|N [NJ 2 LAT JNJ Z LONG

2BJ6.]| -_B._4 B_.01 Z03.60 92.22 Z 4 ]4 22J6.] -27.63 74,40

4|44,36 "1.76 16B,BB J97.31 61,7] |9 53 4 ]544,4 "],]Z J6Z.2Z

ZS14,54 -29.66 60,73 203,]1 9].99 3 3] 7 19J4.5 -2B.P! 52,03

]92|.36 -.51 |51,79 J96,_3 60,1J 20 5B 27 ]]21.4 -4,48 J45,26

22|8.._'ro -33.29 37.79 203.06 98,]0 5 2 48 J6J8,5 -]J,77 28.99

]790.|7 Z.57 139,92 194.70 55,g0 Z| 39 8 3190._ -J.92 153.71

MI0-COURSE _CUT_ON ACCURACY ORBIT O[TERN_MA TIO_ ACCURACY

SOT 5067,] $GR ]]4,4 56] |79.5 ST 243J.5 SR 29].Z SS 665,9

RRT -.015] RRF -.0118 RTF ,9915 CRT .997] CRS -,9692 C$T -.9676

SOB 5079.9 R23 -.00J9 RJ] -.8915 L$4 ?5]2.8 N$A ]62.4 $SA 21,0

SG| 50_7,5 SG2 ]54,4 THA 179,g4 EL] 2449.1 EL2 2].] ALF 6.B_

1950



JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL 2, 1965-66p

LAUNCH DArE DEC Zl 1965

HELIOCENTRIC CONIC

RL 147.I7 LAL .00

RP J08.89 LAP -3,3|

RC I70.040 GL Z5.55

PL4NETOCENTRIC CONIC

C3 15.734 VHL 3.9£7

LNCH ATNTH LNCH TIHE

gO.O0 I 20 Z3

90.00 19 6 27

100.00 2 55 1

I00.00 ZO 14 30

110.O0 4 31 37

110.O0 ZO 34 24

FLIGHT TIME 166.00 ARRIV4L DATE JUN 5 1966

0iSTANC£ 491.6Z9

LOL 88.92 VL 26.776 GAL -1.11 AZL 86.34 HCA ?44.58 5MA IZ?.14 £CC .20563 INC 3.6636 Vl 30.2?3

LOP 333.45 VP 36.757 GAP 10,J3 A?F 91.57 TAL 184,30 TAP 68.88 RCA 97.00 4PO I47.28 V2 34.B05

GP -4.39 ?AL 93.84 ?AP 167.36 ETS 339.90 7AE I30.32 ETE 183.85 74C 81.37 ETC I64.81 CLP-169,I4

OLA 20.39 RAL 342.59 RAO 6567.6 VEL 11.710 PTM 2.06 VHP 6.721 CPA -12,95 RAP 349.58 [CC 1.2589

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ ATMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2852.99 -28.30 85.70 207.13 90.8? 2 ? 56 2233,0 -2?.BB ??.06

4108.31 -2.92 166.86 200.78 6I.BZ 20 14 55 3508.3 -6,66 160.19

2347.83 -29.79 63.Z0 207.08 92.60 3 37 29 |947.8 -29.11 54.46

3888.69 -1.62 150.00 200.06 60,15 21 19 I9 3288.7 -5.58 143,45

2245.65 -33.53 39.87 206.70 97.10 5 9 2 1645.7 -32.JB 30.90

3763.65 1.56 138.53 198.07 55.85 Z1 57 7 3163.6 °2.93 132.33

ORBIT DETERMINATION 4CCURAC Y

ST 2521.8 SR 304.8 SS 671.0

CRT .9970 CRS -.960T CST -.9706

kS_ 2622.3 MSA 156.9 SS4 21.7

ELI 2540.1 EL2 23.4 ALF 6.ST

DIFFERENTIAL CORRECTIONS

TDE 1.7401 TRA -.3367 TC3-5,5955 BAU 1,1780

ROE .7101 RRA -.O621RC3 .2Z57 FAU ,03501

rOE .7883 FRA .4499 FC3-1.9Z64 8SP 16334

BOE 1.7327 8RA .34Z4 8C3 3.6000 FSP -577

LAUNCH DATE DEC ZJ 1963

MID-COURSE EXECUTION ACCURACV

SGT 5127.6 SGR 365.1 SG3 175.1

RRT .0094 RRF .0064 RTF .8950

SG8 5140.8 R23 -.00Zl RI3 .8930

SGI 5127.6 SGE 365.0 THA .04

FLIGHT TIME 168.00 ARRIVAL DATE JUN

01STANCE 497.295

LOL 88.92 VL 26.724 GAL -.66 A?L 86.39 HCA 247.74 SMA 121.83 ECC .20833

LOP 336.62 VP 36.724 GAP 10.38 AZP 91.37 TAL 182.49 TAP 70.24 RCA 96.43

GP -4.19 7AL 92.73 ?AP 168.19 ET9 539.57 ?AE 130.38 ETE 183.69 ?AC 83.59

OLA 21.25 RAL 345.86 RA0 6567.6 VEL 11.715 PTH 2.06 VHP 6.864 OPA -11.83

HELIOCENTRIC CONIC

RL 147.17 LAL ,O0

RP 108.87 LAP -3.35

RC 17Z.|48 GL 25.03

PL4NETC_CENTRIC CONIC

C3 15.857 VHL 3.98Z

LNCH AZHTH LNCH TZNE L-I TIME INJ LAT

90.00 l E3 9 2892.25 -28.31

90.00 19 Z9 44 4072.56 -4.06

100.00 2 58 58 2583.32 -29.87

IO0.O0 ZO 36 37 3856.73 -2.70

110.O0 4 37 41 2274.47 -33.75

liD.D0 21 14 23 3738.34 ,59

O|FFERENTIAL CC_R[CTXONS

TO[ 1.8137 TRA -.1559 TC3-5.6153 BAU 1.1913

ROE .2189 RRA -.068Z RC3 .1187 rAU .033J3

FOE .7763 FR4 .49_ FC3-1.8090 BSP 16503

802 1.8Z69 BRA .1701 B(3 5.61_5 FSP -562

ZNJ L_iG INJ RT ASC INJ AZNTN /NJ TIME P0 CST TIM

88.57 2i0.86 89.43 2 11 21 2292.2

164.86 204.47 61.95 20 37 37 3472.6

65.83 210.85 91.22 3 42 1 1983.3

J48.14 203.72 60.22 Z1 40 54 3256.7

41.I0 210,57 95.80 5 15 35 1374.5

137.21 ZO1.6_ 55.82 22 I6 41 3138.3

MID-COURSE EXECUTION ACCURACV

SGT 5J83.4 SGR 37_.0 SG3 170.9

RRT .0353 RRF .0_73 RTF .8948

SGB 5196.9 RZ3 -,0045 R13 .8948

SGI 5183.4 SG2 374.8 THA ,|5

T 1966

INC 3.6149 Vl 30.273

APO 147.21 V2 34.808

ETC 165.23 CLP-I6B.93

RAP 351.70 ECC 1.2610

INJ 2 LAT INJ 2 LONG

-28,09 79.9J

-7.79 158.I6

-29.38 57,06

-6.64 J41.68

-32.38 33.06

-3.89 131.00

(_RBIT DETERMINATION ACCURAC Y

ST 2614.1 SR 316.6 ss 676.8

CRT .9951 CRS -.9530 CST -,9734

LSA 2714.4 H54 J32.5 554 22.1

ELI 2633.0 ELZ 31.1 ALF 6._T

L_UNCN DATE DEC 21 1965

HELIOCENTRIC CONIC

RL 147.17 LAL .DO

RP 108,85 LAP -3.37

RE 174.239 GL Z4.45

PLANETOCENTRIC CONIC

C3 16.088 VNL 4.011

LNCN ATHTN LNCH TIME

90.00 1 25 58

90.00 19 53 44

100.00 3 3 £

100.00 ZO 39 18

110.O0 4 44 6

110.00 ZI 34 47

FLIGHT TIME 170.00 ARRIV4L DATE JUN 9 196E

DISTANCE 502.942

LOL 88.92 Vk 26.673 G4L -.18 AZL 86.43 HCA 250.91 SHA 121.52 EEL ,21108 1NO 3,56#4 Vl 30.273

LOP 339.79 vP 36,693 GAP 10.63 4?P 91.17 TAL 180,68 TAP 71.59 RCA 95.87 APO 147.17 v2 34.814

GP -4.0I 74L 89,36 ?AP 169.00 ETS 339.09 ?AE 130.45 ETE 183.35 7AC 85.83 ETC I65.62 CLP-169.73

OLA Z2.08 RAL 349.22 RAO 6567.6 VEL II.?Z5 PTH 2.07 VMP 7.014 0PA -10.?2

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ A?NTH INJ TIME PO CST TIM

2933.78 -28.25 91.60 214.77 87.91 2 14 32 2333.8

4037,6J -5.18 162.90 208.38 62.12 21 I 1 3437.6

Z620.61 -29.89 68.60 214.81 89.76 3 46 46 2020.6

3826.00 -3.74 146.55 207.58 60.32 22 3 4 3226.0

2304.65 -33.93 44.43 Z14.64 94.43 5 22 50 1704.6

3714.74 -.31 135.98 205.44 55.82 22 36 42 5114.7

MID-COURSE [XECUTIC_ ACCURACY ORBIT DETERMINATION ACCURAC Y

SOT 5257.8 SGR 383.9 SG3 166.5 ST 2694.4 SR 328.Z SS 673.5

RRT .0601RRr .0447 RTF .8982 CRT .9919 CRS -.9450 CST -.973B

SGB 5251.9 RE3 -.0096 R13 .8982 LSA 2793.1MSA 148.3 SSA ZZ.3

SGI 5237.9 5GZ 383.2 THA .25 ELl 2714,0 EL2 41.3 ALF 6.89

RAP 353.84 ECC 1.Z648

INJ 2 LAT INJ 2 LONG

-28.24 82.94

-8.87 156.17

-29.6I 59.81

-7,66 139.96

-32.94 35,33

-4.79 129.77

DIFFERENTIAL CORRECTIONS

TOE 1.8838 TRA .031Z TC3-5.6014 8AU 1.2056

ROE ,2285 RR4 -.0735 RC3 .2086 FAU .03146

FOE .7601 FRA .5385 rc3-1.6930 BSP J6774

BOE 1.8976 BRA .0798 Be3 3.6053 FSP -561

LAUNCH DATE DEC 21 1965
FLIGHT TIME 172.00 ARRIVAL DATE JUN II 1966

254.08 SNA I11.22 ECC .21411 INC 3.5236 Vl 30.?73

178.87 TAP 72.94 RCA 95.27 APO 147.18 V_ $4.821

130.53 ETE 183.44 ?AC 88.08 ETC 165.96 CLP-170.53

HELIOCENTRIC CON/C 01STANCE 508.568

RL 147.17 LAL .00 LOt. 88.92 VL 26.623 GAL .31 A?L 86.48 HCA

RP 108.83 LAP -3.39 LOP 342.97 VP 36.662 GAP 10.90 AZP 90.97 TAL

RC 176.312 GL 23,80 GP -3.84 7AL 86.34 ?AP 169,79 ETS 338.45 7AE

PLANETOCENTRIC CONIC

C3 16.439 VHL 4.054 DLA 22.88 RAL 352.66 RAO 6567,7 VEL 11.740 PTH 2.07 VHP 7.175 OPA -9.61 RAP 355.98 ECC 1.2703

LNCH A?NTH LNCH TIN[ L-I TIM[ INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN JNJ 2 LAT INJ 2 LONG

90.00 1 28 54 2977.24 -28.10 94.77 Z18.86 86.33 2 18 32

90.00 _0 18 I5 4004.00 -6.25 161.01 212,49 62.32 21 24 59

100.00 3 7 19 2659.38 -29.85 71.48 218,95 88.24 3 51 49

JO0.O0 21 22 2J 3797.09 -4.71 144.96 ZlJ.65 60.45 12 25 38

110.OO 4 50 54 2335.83 -34.0? 46.86 2JB.90 93.00 5 29 50

110.00 21 55 25 3693.40 -I.12 134.87 209.42 55.83 22 56 59

OIFFERENTIAL CORRECTIONS MI0-COUR$E EXECUTION ACCURACY

TOE 1.9617 TRA ,2348 TC3-5.5296 BAU 1.2160 SGT 5283.9 SGR 392,6 $G3 162.3

RDE ,239_ RRA -.0774 Re3 .1969 FAU .02941 RRT .0865 RRF .0723 RTF .8981

FOE .7347 FRA .5877 FC3-1.5490 BSP 16907 SGB 5298.5 R23 -.0058 RI3 .8981

BOE 1.9762 BRA .1472 BC3 5.5331 FSP -537 SGJ 5284,0 SG2 391.1 THA .37

2377.2 -28,31 86.12

3404.0 -9.91 J54.24

2059.4 -29.77 62.6_

3197.| -8,6! 138.3_

1735.8 -33,28 37.71

3093.4 -5,60 I?B.6a

OR81T 0ETERNINATION ACCURACY

ST 2777.5 SR 340.3 SS 6_2.3

CRT .9877 CRS -.9371 CST -.9781

LSA 28?6.4 HSA 147.4 5SA 12.5

ELI 2?97.8 EL2 52.8 ALF 6.90

1951



JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL 2. 1965-66

LXUNCN DATE 0It Zl |965 FLIGHT TIN[ ]74.00 ARRIVAL CAT[ JUN 13 1965

HEL]OCENTR|C CONIC

RL 147,17 LAL ,00 LOL 88.97 VL

Rp lOB.el LIP -3.Jg LOP 546,14 VP

RC |78.366 GL 23.09 CP -3.T0 7AL

PLANETOCENTR|C CONrC

C3 16.971 VHL 4.114

LNCH ATMTH LNCH TIN[

90.00 1 32 I

90.00 ZO 45 5

100,O0 3 IZ 13

|00,00 2| 45 35

ll0,O0 4 58 10

llO.00 82 16 7

O]_FERENTrAL CORRECTIONS

TOE 2.0329 TRA .4469 TC3-5.4760 BAU I.ZZ81

ROE ,25|3 RRA -,O804 RC3 ,1874 FAU .02778

tO[ .7406 FRA ,6323 FC5-1.4214 BSP 17080

BOE Z.0484 eRA ,4540 BC3 5,4291 rIP -574

D|$T4NC[ 5|4,171

26.575 G4L .82 AZL 86.52 HC4 Z57.Zi SNA IZ0.93 [CC .2|744

56.635 GAP 11,18 AZP 90.77 TAL 177.05 TAP 74.30 RCA 94.63

85,09 ZAP |70.56 ET$ 557.62 74[ 130.61 [T[ 185.54 7AC 90.36

INC 3.480Z V! 30.Z73

AP0 ]47.ZZ vz 3a.SZB

IT( 166.27 CLP-|fl.3|

0LA 23.63 RAL 556.16 RA0 6567.7 VEL 11.760 PTH 2.08 VHP 7,540 CPA -B,51R4P 358.12 ECC J.2785

L-Z TIN[ |NJ L4T INJ LONG INJ RT ASC INJ 47NTH INJ TIME PO CST TIN INJ 2 L4T INJ 2 LONG

3022.25 -27.86 98.04 275.10 84.71 2 22 24 2422.2 -28.30 89.41

5972.27 -7.25 159.21 216.78 62.55 21 49 18 5572,_ -10.87 152.40

269_.16 -29,75 74,44 225.26 86*69 3 57 J2 2099.2 -29.87 65.63

3770,56 -5,60 143,49 215,89 60,59 22 48 25 3170.S -9.48 136.85

2367.68 -54.15 49.34 225.34 91.53 5 57 58 1767.7 -33.56 40.J5

5674.81 -1.84 133.90 213.56 55,86 23 17 22 3074,8 -6.30 127.66

MI0-COURS[ [X_CUTI(_I ACCURACY C_eIT O[TERNINATION ACCURACY

SGT 5329.B SGR 599.9 5G3 158.3 ST 2842.0 SR 351.9 SS 679.7

RRT .|117 RRF .09_VD RTF .9007 CRT .9827 CRS -.9288 CST -.9799

SGB 5344,8 R23 -,0082 RI5 .9007 LSA 2959,6 NSA 147,0 SSA 22,3

SGI 53_0,0 SGZ 397,4 THA .Ag ELI 2863.0 EL2 64.6 ALF 6,94

LAUNCH 0ATE DEC 21 1965 FLIGHT TIN( 176,00 ARRIVAL 0ATE JUN 15 1966

H£LIOCENTRZC CONIC

RL 147.17 LAL o00 LOt. 88.92 VL

RP |08.78 LAP -5.59 LOP 349.37 VP

R( 180.400 GL 2Z.3J GP -3.36 7AL

PLAN(TO(ENTRIC CONIC

C3 17.54B VHL 4.189

LNCH ATNTH LNCH TIM_

90,00 J 35 24

90.00 2J 8 1

100.00 3 17 22

100.00 22 8 43

llO,OO 5 5 56

110.00 27 36 39

OIFF_R£NT|AL CORRECTIONS

TO£ 2.1086 TRA .6736 TC3-5.2689 BAU 1.7367

ROE .7644 RRA -.0820 RC3 ._6"_7 FAU .02602

FOE ,7301 FRA ,6764 FC3-1.2$39 88P 17176

BO£ 2,1251 BRA .6786 0C3 5.2715 rsP -509

0I$TANC[ 519.749

26.523 GAL 1.35 AZL B_.56 H<A 260.41 SH4 120.64 EC( .22109 INC 3.4378 V! 30.2?3

56,605 GAP J1,48 AZP 90.57 TAL 175,24 TAP 75.65 RC4 93,97 APO 147.31 v2 34,836

79,BZ ZAP ITI,3Z ET$ 336,57 ?AE 130,70 £T£ I83,25 74( 92,65 [TC 166.54 CLP-]72,08

0LA 84.31RAL 3_e.?l RA0 6567.7 VEL 11,787 PTH 2.08 VHP 7.518 0PA -7.40 RAP .27 ECC |.2888

L-I TIH£ INJ LAT INJ LONG INJ RT AS( INJ 47NTH INJ TIM_ PO (ST TIN INJ 2 LA T INJ 2 LONG

_068,26 -27,52 101,37 227,46 83,07 2 26 32 2468.3 -28.20 9Z.77

3943.05 -8.J6 157,_3 22_,25 62.79 22 13 44 3343.1 -11.74 J50.70

2739.48 -29.53 77.42 227.70 85.14 4 3 2 2139,5 -2_.89 68.63

3747,07 -6.38 142,J9 220.29 60,74 23 1J 11 3147.1 -10.24 135.52

2399.82 -34.IB 51.B_ 227.9_ 90,04 5 45 56 1799.8 -55.80 42.83

3659,49 -2,42 13_,I0 217,84 55,89 23 37 38 3059,5 -6,_8 J26.85

N|O-C_JRSE EX_CUTIOt4 ACCURAC_ ORB|T O[ TERMINATION ACCURACY

SGT 5369.0 SGR 406.7 $G5 154.2 ST 2903.0 SR 363.5 5S 678.4

RRT .J383 RR_ .1185 RTF .9033 CRT .9771 CRS -.9211 CST -.98|7

SGB 5384.4 RZ3 -,0075 R15 .9033 L$A 2999.6 NSA 147.6 SSA 2|.9

$G1 5369,3 SG2 402.8 THA .60 ELI 2924.6 EL2 76.7 4LF 6,98

LAUNCH OAT[ 0[C 21 1965 FLIGHT TIME 178.00 ARRIVAL OAT[ JUN |7 1966

H[LIOCENTRIC CON|C

RL |47.|7 LAL .00 LOL 88.82 VL

RP 108.76 LAP -5.57 LOP 552.49 VP

RC J82.414 GL 21.47 GP -5.44 7AL

PLAN[TOC[NTRI¢ CONIC

C3 |8.337 VHL 4.282

LNCH A?NTH LNCH TIN[

90.00 I 39 9

90.00 21 32 44

lO0.O0 3 23 3

lO0.O0 22 31 31

llO,O0 5 14 I_

liD.DO 22 56 49

01F_ERENTIAL CORRECTIONS

T0£ 2.1775 TRA .9092 TC3-5.0816 8AU 1.2463

ROE .2785 RRA -.0824 RC3 ,1496 F4U ,02445

r0E .716i _RA ,71_)O rc3-I,1544 BSP 17350

B0_ 2,1952 8RA .9129 Be3 5.0858 rIP -499

0ISTANCE 575.299

26._75 GAL 1.90 4_L $6.60 HC4 263.59 SNA 120.36 ECC .72509 INC 3.396Z Vl 30.273

56,57_ GAP ||,79 4?P 90,55 TAL |75,42 TAP 77,01 RCA 93,2T 4PO 147,45 V2 34,845

76,5? _AP 17_.06 [IS 355,25 24[ 150.78 [T[ 183.18 ?AC 94.96 [TC 166.79 CLP-ITZ,B4

DLA 24.93 RAL 3,28 RAO 6567,7 VEL II,820 PTH 2,0_ VHP 7,706 0PA -6.30 RAP 2,43 £CC 1.3018

L-I T_N[ |NJ LAT INJ LONG INJ RT AS( INJ ATNTH INJ TIN[ P0 CST TIN INJ 2 LAT INJ 2 LONG

3114.76 -27.10 104.7i 231.93 81.45 2 51 4 2514.8 -28.00 _6.J6

3817.05 -8.97 156.06 225.86 55.03 22 38 I 33J7.1 -lZ._l 149.18

2779.T7 -29.26 80.38 232.2_ 83._0 4 9 23 2179.8 -29.84 71.63

3727.27 -7,04 141,09 224,82 60,87 23 33 38 3127,5 -I0,81. 134.39

2451,86 -34.16 54,35 252.65 88.56 5 54 47 1831.9 -33.98 43.11

3647.94 -2.86 132.50 222.24 55.92 23 57 56 3047.9 o7.31 JZT.Z4

N_0-COUR$( IX[CUT,ON 4C_URA_Y ORBIT 0ETERNINA TION 4¢CURACY

$GT 5406.3 $GR 412.4 $G3 150.2 ST 2944.0 SR 374.5 58 672.5

RRT .I658 RRF ,|415 RTF ._064 CRT .971] CRS -.9131 CST -.�B}J

SGB 5422.0 R25 -.0079 RI3 .9064 LSA 3059.2 NS4 149.6 $$A 21,3

$GI 5406,7 SG2 40_,8 TH_ ,72 ELl 2966.4 EL2 88.7 ALF 7.O5

LAUNCH OAT[ O[C 81 1965 FLIGHT TIM( J80.00 ARRIVAL OAT[ JUN 19 1966

HELIC_[NTRIC CONIC

RL |47.17 LAL .00 LOt. 88.92 VL

RP |08.73 LAP -3.35 LOP 355.67 VP

RC 184.407 GL 20,59 GP -3,33 ZAL

PLAN_TC_NTRI( CONIC

C3 |9.307 VHL 4o3_4

LNCH AZNTH LNCH TIN_

90,00 1 43 24

90,00 _1 56 57

100.00 3 79 21

100.00 27 53 41

110.00 5 23 8

llO.O0 23 16 Z$

01FV(R(NTZAL COPR[CTION$

TOE 2,2439 TRA 1.1582 TC3-4,8573 BAU 1.2542

ROE .2838 RRA -.0813 RC3 .1320 VAU .02287

FOE .7027 FRA .76|6 FC3-1,0257 BSP 17512

806 2.7631 BRA 1.1611 B63 4.8591 rip -488

01STANC£ 530.B15

Z6.427 G_L 2.48 AZL _6.64 H(_ 766.76 SMA J20.0P ECC .22947 INC 3.5551 VI 30.27_

36.552 GAP I2.IZ AZP _10.19 TAL 171.61 TAP 78.37 RCA 92.53 APO J47.64 V2 34.854

73.34 TAP 172.78 [TS 333.53 _£ 130,87 ETE IBS.JI ?_C 97.27 ETC 166.99 CLP-I?3.6O

OLA 25.47 R4L 6.8_ RA0 6567,8 V[L 11.861 PTH 2,10 VHP 7.906 0PA -5.21 RAP 4.59 [(C |.3177

L-I TIN_ _NJ LAT INJ L(_NG _NJ RT A$C ;NJ A?NTH INJ TIN[ PO C$T TIN ;NJ 2 LAT INJ 2 LONG

_|6j,04 -2_.59 10_.00 23_.4_ 7_.88 2 36 5 2561.0 -27.T1 99.3J

389_.02 -9.64 |54.80 230,57 63.25 23 I 52 3295.0 -13.16 147.89

2819,47 -28,92 83.28 236.90 82.10 4 16 21 2219.5 -29.71 74.5?

37ij.83 -7,55 140.72 229.45 60.99 23 55 55 3111.8 -11.36 J33.5|

2463,45 -34,08 56.82 237,48 87,JI 6 4 12 1565.5 -34,JO 47._7

3640,59 -3.14 132.11 22_.73 55.94 24 17 4 3040.6 -7.38 J25.85

N_OoCOURSE EXECUTION A(CURACV ORBIT 0[ T[RMINA T[ON ACCURACv

SGT 5438oB $C.R 4t7.3 $G3 146,2 5T 2971.5 SR 384.9 S$ 665.6

RRT .|895 RR_ .1663 RTF ,9095 CRT ,9647 CRS -.9052 CST -.9845

SGB 5454,B R23 -.O070 R|3 .9095 LS4 3065.5 NSA 152.T $$A 20.6

SGJ 5439.4 SG2 409.8 THA .84 ELI 2994.6 £L2 JO0.6 ALr 7.13

1952



JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL 2. 1965-66_

LAUNCM DATE CEC E! 1965 FLIGHT TINE |BZ.D0 ARRIVAL CATE JUN Zl 1966

HELIOCENTRIC CONIC

RL 147.11 LAL .D0 LOL B8.9Z VL

RP 108,70 LAP -3,31 LOP 558,85 VP

RC I8G.379 GL 19,60 GP -5.Z3 74L

PLANETOCENTR|C C_N|C

C5 Z0,480 VHL 4.525 DLA Z5,92 RAL

LNCH AZMTH LNCH TIME L-I TIME IN| LAT

90.00 I 48 EO 5206.34 -E6.00

90.00 Z2 20 17 3877.77 -I0,17

100.00 5 36 _3 2857.97 -Z8.35

J00.00 Z3 IA 54 3701.58 -7.90

110.00 5 52 37 2494,52 -3}.94

110.O0 Z3 53 I0 3837,79 -},23

DIFFERENTIAL CORRECTIONS

TOE 2.3086 TRA J.421J T(}-4.8032 BAU J.2607

ROE .5105 RRA -,0788 RC5 ,1144 FAU .0_136

FOE .8898 FR4 .80*7 _C3 -.9029 BSP 17654

BOE 2.3274 8RA 1.4233 BC5 4.6046 FSP -477

DIST*NC[ 536.295

26,580 GAL 3.09 ATL 86.69 NCA 269.93 SMA 119,BI ECC .23427 INC 5.5J4Z Vl 30.273

}6.527 GAP IZ.49 A?P 90.00 TAL |69.80 TAP 79.74 RCA 91.74 APO 147,88 v2 54.863

70.17 TAP 175.49 ETS 33J.37 ?A[ 150,96 [TE 183.06 ?AC 99.59 ETC 167.17 CLP-174.55

10.39 RAD 6567.B VEL lI,911 PTH 2.IZ VMP 8.120 CPA -4.|1 RAP 6.76 ECC 1,3570

IN| LC_G IN| RT ASC |NJ AZNTH IN| TIME PO CST TIN IN| 2 LAT IN| 2 LONG

111.|9 241.10 78.58 2 4J 46 2606.5 -27,36 IOE.TB

153.8I 255.56 63,43 23 24 55 5277.8 -13.66 146.87

86.09 241,62 80.68 4 24 I 2258.0 -29.52 77.42

I39,64 234.J4 61,09 2416 36 3101,4 -JJ.70 152.91

59.22 242,}8 85.69 6 14 I1 1894.3 -}4.17 49.98

J}J,97 23J._8 55,95 24 35 48 3057,6 -7.70 I26.70

MI0-COURS[ EXECUTI(_ ACCURACY _BIT DE TERMINATIC_I ACCURACY

8GT 5467.0 SGR 42|.3 $_3 142.} ST 2984,0 SR }94.5 $S 856.8

RRT ,2148 RRF .1911RTF .9128 CRT .9579 ORS -.8975 CST ",9857

SGB 548_.2 R23 -,0062 RI5 ,9128 LSA 3076.8 MSA J58.9 $SA 19.8

SGI 5467.8 $G2 411.4 THA .95 ELI 5007.9 EL2 112.4 ALE 7.2_

LAUNCH DATE DEC 21 1965 FLIGHT TIN£ I04.00 ARRIVAL 0ATE JUN 23 J966

N[LI(XENTRIC CONIC

RL I47.|7 LdL ,00

Rp I08.67 LAP -5.27

RC 188.550 GL 18.71

PLANETO(.[NTRIC CONIC

C5 Z|.883 VHL 4.678

LNCH ATNTH LNCH TIME

90.00 _ 54 ?

90.00 22 42 25

100.00 } 44 15

100.00 73 34 55

IlO.O0 5 42 40

I10.00 23 5} 0

DISTANCE 541.734

LOL B8.9Z YL 26.}}5 GAL 3.T2 4ZL 86.75 HCA 275.1J SNA 119.55 ECC .25953 INC 5.2755 Vl 50.775

LOP Z.D3 VP 36.505 GAP 12,86 A?P 99.82 TAL 168.01 TAP 81,11 RCk 90.91 APO 148.18 v2 54.875

GP -},14 ZAL 67,05 ZAP 174.j8 [F$ 328.59 ZA( 151.05 ET£ 183.01 ?AC 101.92 ETC 167,31 CLP-175,10

OLA 26.g9 RAL |}.88 RA0 6567.9 VEL 11.969 PTH 2.|} VHP 8.}49 0PA -5,O3 RAP B.93 ECC 1.36OI

L-I TIME IN| LAT _NJ LONG IN| RT AS( IN| ATMTH IN| TIME PO CST TIN IN| 2 LAT IN| 2 LONG

}749.77 "25.37 1|4.21 245.76 76.99 2 48 17 2649.8 -26.91 105.88

5866.2I "I0.52 |53.I4 240.18 63.56 2} 46 49 5266,2 -1}.99 146.18

2894.7J o28,I0 89.72 _46.39 79.36 4 32 30 2294.7 -29.28 80.12

3696.50 -8.06 J}9.37 2}8.87 61.12 24 36 32 3096.5 -11.85 152.65

2524.J9 -33.77 61.53 247.34 84.33 6 24 45 J924.2 -34,18 5E.3I

3659,79 -3.I7 J32.07 235.87 55.95 24 53 40 30}9.8 -7.62 125.81

(_B[T DETERMINATION ACCURACY

ST 2987.0 SR 405.1 SS 648.5

CRT .9507 CRS -.8894 CST ".9868

LSA 3078.7 MSA 162.0 SSA 19,0

ELI 501J,_ EL2 124.0 ALF 7.32

DIFFERENTIAL CORRECTIONS

TOE Z.}692 TRA 1.7027 TC}-4.}ITZ BAU 1.2654

ROE .5282 RRA -.0745 RC} .0974 rAU .01980

F0[ .6784 FRA ,850J FC3 -.783I BSP I7694

BOE 2.3918 BRA 1.70A5 8C5 4.3183 FSP -A6}

MID-COURSE EXECUTION ACCURACY

$GT 5490.5 SGR 424.5 SG_ I38.6

RRT .24l| RRF .2J76 RTF .9159

5GB 5506.9 R25 -.00A6 RI3 ,9159

$G| 5491.5 SG2 411.9 THA 1.07

LAUNCH CATE O[C ZI |g65 FLIGHT TIME 186.00 ARRIV4L 0ATE JUN Z_ J966

HEL|OCENTRIC CONIC

RL 147,17 LAL .00 LOL

RP 108,65 LAP -5,ZI LOP

RC 190.E59 GL 17,73 GP

PLANETOC_NTRIC CONIC

C5 23,549 VNL 4,855

LNCH ATNTH LNCH TIME L-I TIN[ IN| LAT

90.00 2 I O 3_90.54 -24.72

90.00 25 2 49 5861,29 -10.67

100.00 3 53 Z 2929.I6 -E7.64

I00.00 25 53 28 3697.70 -8,02

110,00 5 53 18 2552.89 °53.55

JJD.DD 0 I_ 38 5846.74 -Z.gl

DIFFERENTIAL CORRECTIONS

TDE 2.4251 TRA 1.9950 TC}-4.0220 BAU 1.2665

ROE .3468 RRA -.0688 RC3 .0810 FAU .01838

FOE .6621 FRA .8940 rC3 -,6757 8SP J7828

BDE Z.4478 BRA 1.9962 BC5 4,0228 FSP -453

DISTANCE 547,|24

88,92 VL 26.287 GAL 4,_9 ATL 86.77 HCA 276.29 5NA 119.29 ECC .245ZB INC 3.2522 Vl 30,ZT_

5,22 VP 36.480 GAP 15.26 ATP 89.65 TAL I66.22 TAP 82.50 RCA 90.03 kPO 148.5_ v2 34.884

-3.06 7AL 64.D2 XAP I74.85 ETS 324.97 ZAE 151.15 ET[ 182,98 7AC 104.26 [TC J67.4Z CLP-175.85

0LA 26.57 RAL 17.31 RAD 6568.0 VEL 12.0}9 PTH 2.J5 VNP 8.594 CPA -I.95 RAP 11.10 ECC 1.3875

IN| LONG IN| RT ASC |NJ A_MTH INJ TIME PO CST TIN INJ 2 LATINJ 2 LONG

117.00 250.44 75,74 _ 55 51 2690.5 -26.44 IO8.76

|52.86 245,00 6},62 _4 7 JJ 326J,5 -|4,I3 14_._9

9I.|8 25|.20 78.14 4 41 52 2529.7 -29.00 82.64

159.43 Z45.59 61.|I 24 55 _ }097.7 -JJ.FJ J52,70

65.75 252.}4 83.04 6 55 51 1952.9 -54,15 54,55

_32.43 240.45 55.95 j 14 25 3046.7 -7.58 128.18

NZO-COURSE EXECuT|_N ACCURACY ORBIT DETERMIN* TION ACCURAC_

$GT 5509,9 SGR 426.7 5G} J34,8 ST 2970.4 5R 410.4 SS 657,4

RRT .2665 RRF ,2429 RTF .9195 CRT .9452 CRS -.8812 CST -.9878

5G0 5526.4 R23 -.00}6 RI3 .9195 LSA 3080.9 _SA _67.7 SSA 18.1

50! 551|.| SG2 4II,2 THA 1,19 ELI 2995.5 EL2 135.2 ALE 7.44

LAUNCH DATE DEC 21 J965 FLIGHT TIN£ 188,00 ARRIVAL DATE JUN 27 1966

HELIOCENTRIC CONIC

RL I47.17 LAL .DO

RP 108.60 LAP -3.15

RC I92.167 GL I6.74

PLANE TOCENTRIC CONIC

C5 25.513 VHL 5.051

LNCH ATMTH LNCH TIME

90,00 7 9 I2

90.00 25 21 J5

100.00 4 2 47

I00.00 O 14 17

liD.DO 6 4 26

110.00 0 29 8

DISTANCE 552.458

LOL 88.92 VL 26.242 GAL 5.09 AZL 06.8| HCA 779.47 SMA 1|9.03 £CC .25160 INC 3.1905 Vl 30.273

LOP 8.40 VP 36.458 GAP 15.69 ATP 89.47 TAL 164.45 TAP 83,9J RCA 89.08 APO 148,98 V2 54.895

GP -2.99 ZAL 61,07 ZAP 175,48 ET$ 520.|8 7A_ J51.21 _T£ 182.94 ?AC 106.59 ETC 167.50 CLP-I76,60

OLA 76.77 RAL 20.65 RAD 6568.0 VEL I2.120 PTH Z.17 VHP 8.859 CPA -.88 RAP 13.Z_ ECC 1.4199

L-| TIME IN| LAT IN| LONG IN| RT ASC IN| ATMTH IN| TIME PO CST TIM IN| 2 LAT IN| Z LONG

3327.J2 -24.08 119.5J 255.16 74.64 5 4 39 2727.1 -25.96 111.34

386}.89 -J0,59 J53.0I 2A9,78 65°59 24 25 59 5263.9 -14.06 146.04

2960.95 -27,|8 93.43 _56.02 77,04 4 52 8 2361.0 -?8.69 84.95

3705,29 -7.77 139.86 248.28 61,04 J J6 2 }105.5 -IJ.ST 133.14

2580.33 -53.31 65.95 25?.35 81.82 6 47 ?6 1980,3 -54.0_ 56.69

5659.68 -2,45 I53.06 245.01 55.89 1 30 7 3058.7 -6,9J I76.8J

ORBIT _ET_RMINAT|ON ACCURACv

ST _94J.7 5R 4J6.2 SS 625.9

CRT ,9553 CRS -._729 CST -.9887

LSA 3031.2 MSA 173.8 SSA 17.2

ELI 2967,4 EL2 146.0 ALF 7.56

O|FFERENTIAL CCIRRECTION5

TOE 2.4730 TRA 2.3046 TC_-3.7|49 BAU 1.2673

R0E .3663 RRA -.0609 RC3 ,0658 FAU ,0|70|

FDE .6479 FRA .939} FC} -.577J BSP J7935

B0E Z.5000 BRA 2.}054 BC3 3.7J55 FSP -442

MIO-COUR$[ EXECUTION ACCURAC_

SGT 5525.1 SGR 427.9 SG5 131.Z

RRT ,2916 RRF .268_ RTF ,9_}_

SGB 554J.6 R23 -.0026 RJ3 .9235

5G1 5526.5 SG2 409,E THA 1.30

J953



JPL TM 33-99 EARTH--VENUS TRAJECTORIES 4VOL 2_ 1965-66,

LAUNCH 0ATE C[C ?| 196_

HELIOCENTRIC CONIC

RL 147.|? LAL .00

RP |08.57 LAP -3.07

RC J94.054 GL 15,74

PLANETOCENTRZC CONIC

C3 2T.BZ5 VNL 5.2T5

LNCH AZNTH LNCH TIME

90.00 Z JB 52

90.00 23 37 22

J00.00 4 J3 Z9

100.00 0 29 22

110.00 6 16 0

I]0.00 0 43 81

FLIGHT TIME 190.00 ARRIVAL CAT[ JUN 29 ]966

0ISTANC[ 551.728

LOL 88.92 VL 26.J97 GAL 5.83 A?L 86.85 HCA 282.65 SNA |18.78 [CC .2565Z INC 3,|480 V| ]0.Z73

LOP ll.59 VP 36.436 GAP 14,16 AZP 89.31 TAL 162.69 TAP 95.34 RCA 88.0P 4PO 149.49 vZ 34.90_

GP -2.92 7AL 58.23 ZAP 176.07 ETS 3|3.75 ZAE 13J.Z8 ETE 182.92 zAC lOB.92 ETC 16T,55 CLP-177,36

DLA 26.89 RAL 23,98 RA0 6568.1 VEL 12.215 PTM 2,19 VHP 9.144 DP4 .18 RAP 15.46 [CO 1,4579

L-I TIN[ |NJ LAT IN| LON_ IN| RT A$C IN| A_NTN IN| TIME PO CST TIN IN| Z LAT IN| 2 LONG

3359.36 -23,48 12J.68 259.99 73.71 3 |4 51 2?59.4 -25.49 113.59

3874.65 -10.27 153.63 254.49 63.46 24 41 57 3274.6 -J3.75 146.6_

2989.87 -26.72 95.46 260.85 76.07 5 3 19 2369.9 -28.37 _7.0_

3719.38 -7.30 |40.65 252.91 60.93 1 3i Z2 3119.4 -11.12 133.94

2606.51 -33,03 67,95 Z62.33 80.6? 6 59 _6 Z006.5 -33.97 58.73

3675.50 -1.8l 133,94 249.3Z 55.86 1 44 36 3073.5 -6,28 127.70

OIrKERENTIAL CORRECTIONS MI0-COURS[ EXECUTION ACCURACY

T0E 2.5J89 TRA 2.6320 TC3-3.4017 BAU 1.2655 SGT 5333.4 SGR 428.2 $G3 187.6

ROE .3862 RRA -.05i5 RC3 .O5?1 FAU .01566 RRT .3f6_ RRr .2939 RTF .9872

rOE .6344 FRA .9859 rC3 -.4874 BSP 18030 SGB 5551.9 R23 -.0015 RI3 .9272

8DE 2.5484 BRA Z.6323 BC3 3.402| FSP -432 $GI 5537.1 $02 406.0 THA 1.41

LAUNCH OAT[ OEC 21 J963 FLIGHT TINt 192.00

HELIOCENTRIC CONIC DISTANCE 36_.913

RL 147.12 LAL .00 LOL 88.92 VL 26.153 GAL 6.62 AZL 86.90 HCA 285.83 SNA

RP 108.53 LAP -2.99 LOP 14.77 VP 36.416 GAP 14.67 ATP 89.|5 T_L 160.96 TAP

RC 193.918 GL 14.75 GP -Z.8fl ZAL 55.51 ZAP 176.59 ET$ 305,0J ZAE 131.35 ETE

PLAN[TO(ENTRee CONIC

C_ 30.533 VML 5.526 OLA 26.9A RAL 26.99 RAO 6368.2 V[L 12.325 PTH 2.22 VHP

LNCH AZNTH LNCH T/ME L-| T/N( IN| LAT IN| LONG IN| RT ASC IN| AZMTH IN| TIME

90.00 Z 30 3 3386.69 -22.95 123.51 264.63 72.94 3 26 30

90.00 23 51 l 3893.8! -9.68 154.73 259.09 63.26 24 53 55

100.00 4 25 fl 301_.89 -26._8 97.27 265.68 7fl,21 5 15 2|

100.00 O 42 37 3739.84 -6,62 141.79 257.45 60,76 ] A4 56

JIO.OO 6 27 55 2631.50 -32,74 69.74 267.34 79.58 ? J1 47

110,00 O 36 13 3697.00 -.99 135.06 253.97 55.83 I 57 52

0_FFER[NTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE Z.3636 TRA Z.9828 TC3-3.0833 BAU 1.2388 SOT 5543.O SGR 427.7 SG3 124.3

RD( .4077 RRA -.0399 RC3 .0402 FAU .01429 RRT .3427 RRF .3206 RTF .9311

FOE .6229 FRA 1.0358 FC3 -.4053 BSP 18024 SOB 5559.5 R23 -.0002 R13 .9311

BOE Z.5979 BRA 2.983! BC3 3.0838 FSP -4J9 SGJ 5543,0 SG2 401.6 THA 1.32

ORBIT 3ETERNINATION ACCURACY

ST 2902.2 5R 420.4 SS 614.4

CRT .9269 CRS -.8643 CST -,9896

LSA 2990.7 NSA 180.Z SSA 16.4

EL| 29Z8.3 ELZ |56.4 ALF 7.67

ARRIVAL GATE JUL ] 1966

118,54 [CC .Z6614 INC 3.1044 Vl 30.Z73

86.79 R(A _6._ APO 150.09 VZ 34.9J_

182.89 ZAC 1|l,_5 ETC 167.56 CLP-|78.]3

9,453 0PA J.Z3 RAP 17.64 ECC 1.5025

PO CST TIN IN| _ LAT INJ Z LONG

2786.7 -25.07 ||5.48

3293.8 -13.19 |47.8l

2415.9 -28.05 88.91

3139.8 -I0.47 113.11

_03!.5 -33.83 60.67

3097.0 -_.46 IZ8.83

ORBIT 0ETERNINATION ACCURAC_

ST 2838.4 5R 4Z3.0 SS 604.6

CRT ,918| CRS -.8559 CST -.9904

LS4 2946.2 NSA 186.5 SSA 13.6

ELl _884.8 EL2 |66.2 ALF 7.76

LAUNCH OAT[ DEC 21 1965

HELIOCENTRIC CONIC

RL 147,17 LAL ,00

RP |08.49 LAP -2.89

RE 197.76J GL 13.?7

PLANETOCENTR_C CONIC

C3 ]3.708 VNL 3.806

LNCH AZNTH LNCH TIME

90.00 2 42 39

90.00 0 6 8

100.00 4 37 27

lO0,O0 0 _4 2

110.00 6 40 6

llO.O0 I 7 32

_LIG_T TINE 194.00 4RR|VAL OAT[ JUL 3 1966

01STANCE 568.029

LOL 88.92 VL 26.110 GAL 7.45 ATL 86.94 NCA 289.02 SNA

LOP |7.96 VP 36.397 GAP 13,22 AZP 89,00 TAL 159,26 TAP

GP -2,79 ?AL 52,90 ?AP I77.00 [T$ 293.28 ZAE 131.40 ETE

118.30 £CC .Z7451 INC 3.0594 vJ 30.ZT3

88.28 RC4 85.83 4PO 150.78 VZ 34.930

182.87 7AC |13.57 ETC 167.53 CLF-|78.90

OLA 26.91RAL 29.97 RAO 6568.3 VEL 12.433 PTH 2.25 VHP 9.789 _P4 £.Z7 RAP Jg,B! ECC 1.334T

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZNTM ]NJ TIME PO CST TIN |NJ 2 LAT ]NJ Z LONG

3409.24 -22.49 123.00 269.38 72,33 3 39 29 7909.2 -24.70 117.03

3921.06 -8,84 156.29 263.57 62.99 I 11 29 3311.1 -JZ.40 |49.42

3039.19 "2_.86 98.87 270,49 74.47 5 _8 6 2439,2 -27.74 90,58

3766.34 -5.74 143,26 261.90 60,61 1 36 48 ]166.3 -9.61 136.6]

2655.39 -32.43 71.33 272.29 78.56 7 24 21 2055.4 -33.67 6Z.32

3722.90 .00 136.41 258.33 35.82 2 9 55 3122.9 -4.48 130.20

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY _8|T OETERNINATION ACCURACY

TOE 2.6041 TRA 3.3504 TC3-2o7760 8AU 1.2511 $GT 3544.7 $GR 426.0 SG3 120.9 ST 2802.0 SR 423.7 $S 393.8

ROE .4292 RRA -.0266 RC3 .0_97 FAU ,01304 RRT .3676 RRF .3461RTF .9354 CRT ,9086 CRS -.8469 CST -,9913

FOE .6103 FRA 1.08_O FC3 -.3350 BSP 18105 5GB 5561.0 RZ3 .0005 R13 .93fl4 LSA 2888.9 MSA 192.7 SSA 14.9

60E 2.6393 9RA 3.3503 BC3 2.7762 FSP -409 $G1 5_46.9 $G2 396.0 THA 1.63 ELl Z928.4 £L2 175.3 ALF 7.85

LAUNCH DATE 0EC 21 1963 FLIGHT TIldE 196,00 ARRIVAL 0ATE JUL 5 J966

HELIOCENTRIC CONIC DISTANCE 373.031

RL 147.17 LA_ .00 LOL 88.92 VL 26.068 GAL 8.34 _ZL 86.99 HCA 292,21 SNA

RP 108.43 LAP -2.79 LOP 21.15 VP 36,378 GAP 15.83 AFP 88.86 TAL 157.39 TAP

RC _99.580 GL 12.80 GP -2.74 7AL 50.42 TAP 177.24 ITS 278.38 ZA[ 131.43 [TE

PLAN_TCK:_NTRIC CONIC

C3 37.429 VHL 6.118 OLA 26.82 RAL 32.81 RAO 85_.5 V[L |2.602 PTH

LNCH AZMTH LNCH TIME L-I TIME IN| LAT IN| LONG IN| RT A$C IN| AZMTH |NJ TIN[

90.00 2 56 Z3 3427,60 -22.11 126.21 274.1! 71.84 3 53 32

90.00 0 l_ 2 39_5._9 -7.77 158.2_ 267.92 62.68 1 20 58

100.00 4 50 25 _060.09 -25.47 100.30 275.25 73.81 fl 41 £fl

JO0.O0 1 3 43 3798.34 -4.67 143,03 266.23 60.44 Z 7 I

JIO.OO 6 52 23 2678.35 -32,11 73.23 277.18 77.60 7 37 3

110.00 I 18 J3 3732.84 1.13 137.97 262,61 53.93 2 20 45

0IFFERENTIAL CORRECTIONS MI0-COUR$[ EXECUTION ACCURACY

TOE Z.64J0 TRA 3.7402 TC3-2.4779 BAU 1,2400 SOT 5542.2 SGR 423,4 503 117.7

RD[ .4311RR_ -.0112 RC3 ,0209 FAU ,01182 RRT .3925 RRF ,3717 RTF .9396

FO£ ,5990 FRA 1.1390 KC3 -.2734 BSP 18221 SOB 3558.3 R23 .OOJ2 RI3 .9396

B0E 2.6792 BRA 3.7402 B(3 2,4780 FSP -399 SGI 5544.7 $02 389.2 TMA 1.73

1J8.07 ECC ,25375 |N( 3.0125 Vl ]0.27_

89.79 RCA 84.37 _PO 131.57 v2 34.942

182.86 7AC 115.88 ETC 167,47 CLP-179.69

2.29 VHP 10.136 OPA 3.28 RAP 21.99 [CC 1.6160

PO CST TIM IN| Z LAT |NJ Z LONG

2827.6 -24.38 I|8.28

3355.6 -1|.37 151.44

2460.J -27.43 92.06

3198.3 -8.57 138.4|

2078.4 -33.48 64.28

3|52,8 -3,34 131,76

(_IT 0ETERNINATION ACCURACY

ST 2740._ SR 422.5 $5 _4.3

CRT .8987 CR$ -,8379 CST -.9921

LSA 2827.J NSA |98,4 $$A 14,2

EL| 2767.J EL2 J83.3 ALF 7,9?

J954



JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL. 2. 1965-66

LAUNC_ OAT£ CEC 21 1965 FLIGHT TIME |9B.00 4RRIVAL cArE JUL 7 1966

HELIOCENTRIC CONIC

RL |47,17 LAL .00 LOL 88.92 VL

Rp 10B,4J LAP -2.68 LOP 24.55 VP

RC 201.576 GL 11.85 GP -2.69 ?AL

PLANETOEENTRIC CONIC

C3 41.796 VHL 6.465 0LA

LNCH A?MTH LNCH TIME L-I TIME

90.00 3 1I O 3442.66

90.00 D 21 36 3992.28

100.00 5 3 48 3079.00

100.00 1 II 49 3835.17

110.00 7 4 46 2700.52

110,00 I 27 21 3786.42

0]FFERENTIAL CCIRRECTION5

TDE 2.678| TRA 4.1564 TC3-2.1896 6AU 1.7235

R0E ,4733 RRA .0063 RE3 ,0139 FAU .DID61

FOE .5889 FRA 1.|937 FC3 -.2199 BSP 1822|

8QE 2.7196 BRA 4.1564 BC3 Z.JBg7 FSP -390

DISTANCE 57T.908

26.027 GkL 9.30 AZL 87.04 MCA 295.40 SMA 117.84 ECC .29395 INC 2.9635 Vl 30.273

36.361 CAP 16.48 ATP 88,73 TAL 155.96 TAP 91.55 RCA 83.20 APO 152.49 v2 54.955

4B.06 ZAP 177.26 ETS 261.62 ?AE 131.45 ETE 182.84 ZAC 118.17 ETC 167.36 CLP 179.50

26.67 RAL 35.50 RAG 6568.6 VEL |2.774 PTH 2.32 VHP 10.557 0PA 4.28 RAP 24.16 ECC 1,6879

INJ LAT ;NJ LONG INJ RT ASC ]NJ A?NTH ;NJ T|N[ PO C$T TIM ]NJ 2 LAT INJ 2 LONG

-21.78 J27.20 278.82 71.45 4 8 22 2842.7 -2A.12 119.30

-E._9 J60._7 272.J2 62._ J 2_ 32 3396,3 -I0._ J_3.79

-25.11 101,59 279.97 73.22 5 55 7 2479.0 -27,17 93.40

-3.43 147.06 270.44 60.29 2 15 44 ]235.2 -T.36 140.48

"31.78 74.89 282.01 76.68 7 49 46 2100,5 -]3.28 65.98

2,43 139.72 266.80 55.89 2 30 27 3186.4 -2.06 135.52

MID-COURSE EXECUTION ACCURACY ORBIT DETERNZNA TION ACCURACY

SGT 5535.6 SGR 419,9 SG3 114.6 ST 2677.7 $8 419.4 SS 576.1

RRT .4|75 RRF .3973 RTF .9441 CRT .8884 CRS -,8Z88 CST -.9929

SGS 555|._ R23 .O013 R13 .9441 LSA 276].4 MSA 203.5 SSA 15.5

SG! 5538.4 SGZ 381.3 THA 1.82 ELI 2703.6 EL2 190,? ALF 7.96

LAUNCH DATE OEC 11 1965 FLIGHT TIME 200,00 ARRIVAL _AT£ JUL 9 1966

HELIOCENTRIC CONIC DISTANCE 582.637

RL 147.I7 LAL .00 LOL 88.92 VL 25.986 GAL 10.32 ATL 67.09 HCA 298.59 SMA |17.62 ECC .30525 INC 2.9117 vJ 30.273

Rp IO8.37 LAP -2.56 LOP 27.54 VP 36.344 GAP 17.2| AZP 88.61 TAL 1_4.37 TAP 92,96 RCA 81.72 APO 153.3] v2 34.968

RC 203.147 GL 10.93 GP -2.65 ZAL 45.84 ZAP 177,04 ET$ 245.63 ZAE 13|.44 ETE 182.83 ZAC 120.45 ETC 167.Z2 GLP 178.68

PLANETC_ENTRIC CONIC

C3 46.932 VHL 6.851DLA 26.48 RAL 38.04 RAO 6568.8 VEL 12.973 PTH 2.37 VHP 10.999 0PA 5.26 RAP 26.3Z [CO 1,7724

LNCH AZMTH LNCH TIME L-! TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN ]NJ 2 LAT INJ 2 LONG

9_.00 3 16 3 3455,35 -21.51 128.02 283.47 71.11 4 23 38 2855.3 -23.89 120.16

90.00 0 27 9 404|.90 -5.04 163,14 276,19 62.10 1 34 30 3441.9 -8.74 156.41

I00.00 5 17 25 3096.33 °24.76 102.76 284.63 72.70 6 9 1 2496.3 -2_.90 94.61

100.00 ! 18 28 3876,1_ -2.04 149,31 274.54 60,17 2 23 4 3276,1 -6.00 142.76

110.OO 7 17 2 2722.03 o31.43 76.47 Z86,76 75.80 B 2 24 2122.0 -33.06 67.62

110.00 I 35 20 3823.2I 3.83 141.65 Z70.BB 56.01 2 39 3 3223.2 -.65 135.44

OIFFERENTIAL CORRECTIONS MIO-COURSE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACv

TO[ 2.7181 TRA 4.6052 TC3-1.gJZ] BAU 1.1999 5GT 5527.0 SGR 415,5 8G3 J11,7 ST 2615.4 SR 414.7 $5 570,7

ROE .49_7 RRA .O28| R(3 ,0085 FAU .00937 RRT .4429 RRF .4_37 RTF .9487 CRT ._777 CRS -,8201 C$T -.9938

FOE .581fl FRA 1.2583 FC3 -.1728 65P 18166 SGB 5542.6 R23 .0018 R13 .9487 LSA 2700.8 MSA 207.8 SSA 12.8

BDE Z.7629 BRA 4.6052 BE3 J.9173 FSP -378 5GI 5530.0 SG2 ]72.] THA 1.92 ELI 2640.7 EL2 196.8 ALF 7.97

LAUNCH GATE OEC 21 1965 FL[GHT TIME 202,00 ARRIVAL CAT[ JUL ]1 1966

HELIOCENTRIC CONIC 0ISTANCE 587.186

RL ]47.17 LAL .00 LOL 88.92 VL 25.946 GAL 11,43 AZL 87.14 HCA 301.79 SMA 117.41 £CC .31780 INC 8.8567

Rp 108.33 LAP -2.43 LOP 50.74 VP 36.328 GAP IB.OI A?P 88.49 TAL 152,85 TAP 94.64 RCA 80.!0 APO 154.72

RC 204.893 GL 10.03 GP -2.61 ?AL 4].76 ZAP 176,61 ETS 232.45 7AE 131.41 ETE 182.81 ?AC 122.?0 ETC 167.03

PLANETOCENTRIC CONIC

C5 52.991 VHL 7.279 DLA 26.23 RAL 40.4_ RA0 6568.9 VEL 13.204 PTM 2.41 VNP 11,466 0PA 6.21 RAP 28.47

Vl 30.213

v2 54.981

CLP 177,83

[CC 1.872J

LNCH AZMTH LNCH TIME L-[ TIN( INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ T[NE PO CST TIN |NJ 2 LAT INJ 2 LONG

90.00 3 41 16 3466.4Z -21,26 128.74 268.05 70.84 4 59 3 2866.4 -23.68 120.91

90.00 0 30 56 4091.36 -3.46 165.92 280.12 61.88 1 39 7 3491,4 -?.20 159.23

100.00 5 31 4 3112.44 -24.43 103.85 289.20 72.22 6 22 57 2512.4 -26.63 95.74

100.00 J 23 49 3920.57 -.54 I5|.75 278.30 60.11 2 29 10 3320.6 -4.51 J45.?2

110.00 7 29 9 2742,99 -3J.O7 78.00 291.41 74.97 8 14 _2 8143.0 -32,82 69.21

1]0.00 I 42 14 3862.79 5.34 143.73 874.85 $6.19 2 46 37 3262.8 .86 137.50

CIFFERENTIAL CCtRRECTION5 MID-COURSE EXECUTION ACCURACY ORBIT 0ETERNINATION ACCURACY

TOE 2.7550 TRA 3.0809 TC3-1.6_47 BAU 1.|723 SGT 5512.0 SGR 410,0 $G3 108.6 ST 2548.8 SR 408,0 SS 565.9

ROE .5161RRA .04B0 RE3 ,0044 FAU .OOBI9 RRT ,4673 RRF .4492 RTF .9533 CRT .8666 CRS -.81]! CST -,9946

FOE .574] FRA 1,3205 FC3 ".|338 BSP 18209 8GB 5327.3 R23 .0018 RI3 .9333 LSA 2634.1MSA 211.1 SSA 12.2

002 ?.8033 BRA 3.0812 BE3 1.6547 gSP -369 SGI 3913.4 SG_ 362,2 THA 2.00 ELI 2573.3 EL2 201.6 ALF 7.95

LAUNCH OATC OEC 21 J965 FLIGHT TIME 204,00 ARRIVAL 0ATE JUL 13 1966

HELIOCENTRIC CONIC

RL 147.17 LAL .00

RP 108.29 LAP -2,29

RC _O6.6|4 GL 9.1]

PLANETOCENTRIC CONIC

C3 60.167 VHL 7.757

LNCH AZMTH LNCH TIHE

90.00 3 56 24

90.00 0 ]3 ]Z

100.00 5 44 36

I00.00 I Z8 0

110.00 7 41 0

110.00 J 48 6

DIFFERENTIAL CORRECTIONS

TOE 2.7952 TRA _._92| TC3-1,4135 BAU 1.1370

ROE ,5405 RRA .0721 RE3 .0016 FAU .00700

g0C .5691 FRA 1.]90] FC3 -.1008 BSP 182_5

FOE 2.8470 eRA 5.5926 8C3 1.4135 FSP -360

OISTANC[ 591.316

LOL 88,92 VL 25.908 GAL IZ.63 AZL 87.20 HCA 304.98 SMA II7,20 EC( .33177 INC 2.7977 VJ 30.2?3

LOP 3].93 VP 36.313 GAP 18.90 AZP 88.40 TAL 151.40 TAP 96.38 RCA 78.32 APO 136.09 vE 34.994

GP -2.]7 ?AL 41.gl 7AP 176.01Ers _72,37 ZAE J]I,34 ErE 182,80 ZA( 174.91 £TC 166,80 (LP 176.94

DLA 25.95 RAL 42.65 RAD 6560.1 VEL 13.473 PTH 2.46 VHP 12.026 0PA 7.14 RAP 30.60 ECC J.9902

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZNTH INJ TIME PO CST TIN |NJ 2 LAT |NJ 2 LONG

3476,49 -21.03 J29.39 _92._4 70.59 4 5A 20 2876.5 -23.49 121.58

4]43.69 -I.7B 168.84 283.92 6J.73 | 42 36 3_43.7 -5.54 162.JB

3127.63 -74,11 J04.86 193.67 7].78 6 36 44 7527,6 -?6.38 96.79

3967.78 1.06 J54.34 686.34 60.JE 2 34 e 3367.8 -2,02 147.82

2763.46 -30.70 79.47 295.94 74.J6 B 27 3 E163.5 -32.56 ?0.75

3904.72 6.92 J43.94 278.7] 36.44 Z 53 11 3304.7 2.46 139.69

NIO-COUR$[ EXECUTION ACCURACY ORBIT 0[T[RMINA TION ACCURACY

SGT 5493.1 86R 403.6 SG3 106.0 ST 2483.3 SR 390,6 SS 563.5

RRT .4921RRF ,4748 RTF .9580 CRT .8553 CRS -.8025 CST -.9933

SGB _07.9 R23 .0016 RI3 .9580 LSA 2568.7 MSA 213.2 $SA I].6

5G1 3496,7 $G2 351.1 THA 2.08 EL1 2506.8 EL? 205.1 ALF 7.89

J955



JPL TM 33-99 EARTH--VENUS TRAJECTORIES , VOL 2 1965-66,

LAUN(" DATE" CE(: Zl J965

H£Lr0C_NTRIC CONIC

RL 147.17 LAL .00

RP 108.25 LAP -2.15

R( 208.309 GL 8.31

PLANETO([NTR]C CONIC

C3 68.70g VNL B.Z89

LNCH A?NTH LNCH TIME

90.00 4 II 14

90.00 0 35 6

JO0.O0 5 57 53

JO0.O0 I 3! 8

Jl0.00 7 5Z 31

]10.O0 i 53 0

LOL

LOP

GP

DLA

L-I TIME

3485.92

4198.10

314Z.06

40!7,19

27_3.4E

394b.60

rLJG.T TIN[ ?06.00 4RRIvkL _AT[ JUL 15 1965

C|STANC[ 595.576

88.92 VL 25.870 GAL 13.94 ATL 87,27 NCA 308,16 SNA llT.O0 [CC .54736 ZNC Z,7338 v! 30.E73

37.]3 VP 36.299 GAP 19.89 AlP 88.3J TAL ]50.03 TAP 98.21 RCA 76.36 AP0 J57.65 vZ 35.007

-Z.53 ?AL 40,01 TAP ITS.ZB ETS 214.89 ?A[ 131.23 [T[ 182.78 ?AC lZT.09 [TC 166.52 CLP J76.OE

25.83 RAL 44 7] RAO 8569.3 VEL 13 766 PTN Z.52 VHP 12.628 CPA 8.03 RAP 32,71 [CC E.13O_

IN| LAT IN| LONG IN| RT ASC _NJ A_MTH IN| TIN[ PO CST T|_ IN| E LAT IN| _ LONG

-20.62 130.00 296.91 70.36 5 9 20 2885.9 -Z3.3l IZ?.Z!

-.02 I?l.B? 287.5? 6J.66 I 45 4 3596.1 -3.8J 165.?I

-2_.80 105.62 298.02 71.36 6 50 IS 2542.1 -26.13 97.79

Z,74 l_7.05 286.0A 60.Z2 2 38 5 34j7.2 -l.Z5 150.53

-30.32 Bo.gJ 300.35 73.39 8 38 54 Z]83.4 -3Z.29 72.?5

8.56 148.27 Z82.4_ 56.78 Z 58 48 3348.8 4,13 141.99

0JFFER[NTIAL CORRECTI_S N10-COURS_ _XECUT[_4_CCuRACV

TOE 2;840! TRA 8.1458 TC3-I.JBgl BAU I.OgZ2 SGT 5470.3 SGR 396.3 SG3 ]03.4

RO[ .5626 RRA .0988 RC3 -.O00I FAU .00577 RRT ._166 RRF ,5003 RTF .96Z7

FOE .5860 FRA 1.466I FC3 -.0127 BSP |8227 SGB 5484.7 RZ3 .0012 RI3 .9627

BO[ 2.8953 BRA 6.1445 BE3 I.JB�I FSP -35| SGJ 5474.Z SGZ 339.| THJ Z,J5

LAUNCH OATE OEC 2! 1965 FLIGHT TII4( 208.00

H_L[O([NTR|C CONIC 018TAN_E 599._09

_elr :_t_[RNIN_rioN Accurst*

ST 2419.5 SR 3B9,7 SS 565._

CRT .8440 CRS -.794Z CS7 -.9960

LSA 2505.5 NSA 214.0 5SA II.0

EL| _44J.9 [LZ Z07,I ALF 7.80

ARRIVAL 0ATE JUL 17 1966

3I|.39 SNA 116.81 [CO .36467 INC ?.6640 vl 30.Z73

|48.76 TAP |00.|4 RCA 74.19 APO I59.43 v? 35.020

I31.07 ErE 162.76 ?JC 129,23 ETC 166.?0 CLP |75.05

RL |IT.IT LAL .00 LOC e_.gz VL 25.834 GAL 15.38 A?L 87.3A HCA

RP IO8.ZJ LAP -Z.O0 LOP 40.34 VP 36.Z86 GAP Zl.00 A?P 88.24 TAL

RC 209.976 GL 7.49 GP -Z.50 ?AL 36,36 TAP |74.45 _TS _9-_9 _A[

PLANETOCENTRIC CONIC

C3 78.93I VHL 8.864 OLA _5._7 RAL 4_,_ RA0 6_69._ VEL ld.I_ PTH _.58 VHP |3.303 0PA 6.89 RAP 34.79 ICE Z._990

LNCH 4/HTH LNCH T/ME L-I TIME IN| LAT |NJ LONG |NJ R? A$C |NJ ATMTH IN| TIME

90.00 4 25 38 349A.88 -_0.6J |30.38 301.I3 10.15 _ 23 53

90,00 0 35 45 42_3.97 1.78 I74,99 291.09 61,73 ] 46 39

I00.00 6 10 48 315_.82 -23.50 I06.73 30Z.Z3 70.9_ 7 3 f4

lO0.O0 I 33 16 A068.26 4,46 |59.8? _89.60 60.4J 8 41 5

I]0.O0 8 3 36 280Z.82 -Z9.93 82.28 304.59 72.66 8 50 2l

llO.OO l 56 56 3994.02 10._5 I50.71 286.0? 5?,ZJ 3 3 30

OZrFERENTI_L CC_RECTIONS MI0-COURSE EXECutiON ACCURACY

rOE 2.8955 TR_ 6.745J TC3 -.9799 BAU J.0340 $GT 54A6.0 SGR 388.2 SG3 100.9

ROE ._9_2 RRA .J276 RE3 -.0007 FAU ,00443 RRT .54|4 RRF .5263 RTF .9673

FOE .5664 FRA 1.550_ FC3 °.0486 85P 181|_ SGB 5459.8 R23 .0009 RJ5 .9673

80[ 2.954] BR_ 6.7463 BE3 .9799 fSP -341 SGI 5_50.i SG2 3_6.Z TH_ 2.2?

P0 CST TIN IN| Z LAT |NJ ? LONG

2e94.9 -Z3.|3 Jzz.ei

36_A. 0 -2.0l 16_.36

25_5.8 -2_.88 98,7_

3468.3 .49 153.33

Z202.8 -32.01 73.69

3394.0 5.66 J44.37

ORBIT CET[RM[NATION ACCURACv

ST 2360.6 5R 378,4 55 567.?

CRT .833J CRS -.7868 CST -.9967

LSA _447._ MSA Z13.4 SSA 10.4

EL| _3_].T [L_ Z0T.4 4LF 7.66

L4UNCN 0ATE OEC Zl 1965 FLIGHT TINE 210.00

NEL|OCENTR|C CONIC

R_ 147.17 LAL .00 LOL 88.9_ VL

RP ]08.17 LAP -J.84 LOP 43.54 VP

RC Ell.817 GL 6.70 GP -Z,47 ?aL

PLAN[TOC[NTRIC (ONIC

C3 91._49 VHL 9._5Z 0LA 24.89 RAL

LNCH A?MfH LNCH TIME L-I TIN[ IN| L_T

90.00 4 39 30 3503.3_ -ZO.42

90.00 0 35 33 43J0,76 3.6l

J00.00 6 23 J6 316_.65 -_3.ZI

100.00 I 34 _J 4IE0._Z 6.ZI

liD.00 8 14 16 2821.53 -_9._4

IJ0.00 1 _9 57 4040.60 li.96

OIfF[RENTIAL CORRECTIONS

T0E 2.9549 TRA 7,3935 TO3 -,7905 B*U ,9644

R0[ .607_ RRA .1587 RE3 ".0006 FAU .00_O_

FOE .5683 FRA |,8425 FC3 -.0_89 85P ISIJE

80[ 3.Ol67 BR_ 7.39_2 8C3 .7905 FSP -333

LAUNCH DATE DEC 2J J965

ARRIVAL 0ATE JUk 19 1966

OISTANC[ 602.6Z6

2].799 GAL |6.96 _?L 87.4| NCA

36.E74 GAP 2_.2_ AFP 88.J8 TAL

36.86 zaP I73.53 ITS 205.00 ?AE

3l_.59 5MA I16.6_ [CO .}B4_6 IN( 2.§666 v! 30.Z73

147.6l T_P J0Z._0 RCA 71.T8 APO I6|.47 VZ 35,03i

130.86 [TE 182.74 ?AC 131.30 [TC J65.82 ELF 174.0Z

48.30 RAO 6569,8 VEL I4.Sel PTH 2.64 VHP I4.063 0PA 9.72 RAP $6.BE [CO 2.501T

|NJ LONG INJ RT _SC INJ AFNTH |NJ TIME PO CST TIM |NJ _ LAT IN| Z LONG

131.12 305.I9 69.94 5 37 54 2903.4 -2_.97 lZ3.3B

178.16 294.44 61.89 l 47 23 3?IO.B -.IB 17].53

107._9 506.27 70.61 7 I6 5 Z56_.9 -Z_.64 99,63

I6_.76 293.02 60.?0 2 43 9 5520.5 2.26 156.ZO

83,60 308.66 71.97 9 I J8 Z221._ -51.72 75.07

153.f4 289._5 57.73 3 7 I7 3440.6 T.61 146.g4

MI0-COURS[ EXECUTION _CCUR_CV ORBIT _[ TERMINA T|ON ACCURACY

SGT _414.8 SGR 379.0 5G3 98.5 ST 2300.9 SR 365,6 SS 57Z.9

RRT .5653 RRf .5_|4 RTF .9718 CRT .8Z23 CRS -.7797 CST -.9973

SGB 5A28.1 R23 .0003 RJ3 .9718 LS_ 2369.B MS_ Ill.3 ssA 9.9

SGI 5419.1 S62 312.4 TH_ 2.21 ELI 2320.6 EL2 206.2 Akr 7.50

H[LIC_ENTRIC CONIC

RL 14?.l? LAL .00 LOL 88.92 VL

RP 108.J3 L_P -|.68 LOP 46.74 VP

RC 2]3,230 GL 5.93 GP -Z.44 ?AL

PLANETOCENTRXC CON|C

C3 106.207 VHL 10.306

LNCH ATMTH LNCH TIME

90.00 _ 5Z 45

90.00 0 34 29

100.00 8 35 lJ

lO0.O0 I 34 44

110.00 8 Z4 83

]J0.00 2 Z 1

0IFFERENT]AL CORRECTIONS

TOE 3.0_6| TRA g,|OI4 TC_ -.6|80 _AU .8774

ROE .8Z91 RRA .IgzE RE3 .000J r_U .OOISI

rOE .5734 FRA 1.74_0 FC3 -.OIZ3 BSP IB090

B0[ 3.0908 BR_ B.J03? BE3 .61_0 FSP -326

FLIGHT Till( 212.00 ARRIVAL OAT[ JUL 2! J966

DISTANCE 605.4Z2

Z_.766 GAL |8.7_ _L e?._0 HE] 317._0 SMA I1_,45 [(C ,4067_

36,664 GAP 63,67 AFP BS.I_ TAL J46,66 TAP I04.46 RCA 69.08

35.53 ?_P I?Z,5| ETS 201.64 ?_E 130.57 ETE J82.?1 7_C J33.30

INC _.5006 v! 30.273

APO J65._ v_ 55.04T

[TC 185.40 CLP 172,91

0L_ 24.4? RAL 49.83 RAO 6_70.0 VEL ]5,08_ PTH 2.?I VHP 14.923 OPA 10.50 R_P 36._1 [(C _.7479

L-I f_N[ IN| LAT |NJ LONG |NJ RT A$C _NJ AZNTH IN| T|M[ PO CST TIN IN| Z LAT IN| Z LONG

3_1|.29 -20.23 131.63 _09,0_ 69.75 5 51 16 291J.3 -??.8! 173.91

A366,07 _.44 JBI.38 297.64 62.J7 I 4? 17 5768.| |.67 174.73

3181.04 -26.93 108.39 310.|0 70.Z8 7 78 |? ?SBJ.O -75.41 100.47

4173,55 7.97 J65.?Z 296.26 61.09 ? 44 |8 3573.6 4.03 J59.17

2839,36 "Z9.16 BA.85 31Z,5_ 7J.32 9 l| 43 7239.4 -3|.43 76.3_

4086.00 13.66 J55.65 292.86 _8.36 3 10 9 3488.0 9.3_ 149.37

NIO-COUR$E EXECUTION _CCURACV ORBIT OET[RMINA TJON ACCURAC_

SGT _379.? SGR 366,9 SG3 96,2 ST ?744.1 SR 351.5 $S 58?,?

RRT ._691RRF .5764 RTF .9?6| CRT .8177 CRS -.7734 CST -.967_

8GB _39Z,3 RZ3 -.000A RI3 .9761 L5A ?335,6 MSA 707._ 55A 9.5

SGI 538A.| SG2 ?9?,9 THA ?.37 EL| ??6?,3 EL? 703._ 4Lr 7.3J

J956



JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL 2 1965-66

LAUNCH DATE 0£C 21 1965 FLIGHT TINE 214.00 ARRIVAL CAT[ JUL _3 1966

_CLZOCENTRIC CONIC

RL ]47.17 LAL .00 LOL 68.92 VL

RP J08.09 LAP -1.51 LOP 49.95 VP

RE 214.816 GL 5.19 GP -2.41 ?AL

PLANETOCENTRIC CONIC

C3 124.524 VHL 11.159

LNCH ATMTH LN(N TIN(

90,00 fl 5 J8

90.00 0 32 33

JO0.OO 6 46 29

100.00 I 34 3

110.00 8 33 54

JI0.00 2 3 7

0IFFERENT[AL CORRECTIONS

TDE 3.|128 TRA 8.8782 T(5 -.4614 B4U .7682

ROE .6309 RRA .2280 RC5 .O013 FAU-.O00Z5

FOE .3825 FRA 1.8602 FC5 .O0lB BSP JB046

BOE 3.1801 BRA 8.8811 8C3 .4614 FSP -318

OI$TAN(£ 607.353

25.755 GAL 20,69 AZL 87.60 NCA 321.01 SNA 116.26 ECC .43]99 ;NC 2.4050 VI 30.2T3

36.254 GAP 25.29 A?P 88.13 TAL ]45.80 TAP 106.BI RCA 66.05 APO 166.52 V2 35.060

34.38 TAP 171,38 27$ 198,94 ?A£ 130,19 ETE J82.68 ?AC 135.22 ET( 164,94 CLP J71.72

DLA 24.02 RAL 51,16 RA0 6570.5 VEL 15.680 PTM 2.79 VNP J5.905 OPA 11.24 RAP 40.72 ECC 3.0494

L-I TZME IN] LAT ZNJ LONG _NJ RT AS( ZNJ A_MTH IN] TIME PO (ST TIN IN] 2 LA T IN] 2 LONG

3518.38 -20.06 132.08 3]2.67 69.59 6 3 56 2918.4 -22.66 12*.37

4485.33 7.25 184.63 300.64 62,55 ] 46 I8 3825.5 3.52 177.94

3192.1A -22.67 J09.1J 5J3.7] 69.96 7 39 4J 2592,J -25.20 101.22

4227.00 9.7l 168.72 299.32 61.59 2 44 30 3627.0 5.84 162.07

2856.04 °28.79 86.01 316.13 70.72 9 21 31 2256.0 -3].14 77.60

4J33.86 15.56 J58.53 296.03 59.08 3 ]2 2 3535.9 11.14 151.96

NED-COURSE EXECUTZON ACCURACY ORBIT _ETERNZNA TION ACCURACv

5GT 3340.7 SGR 358.0 SG3 94.0 ST Z!90.2 SR 336.4 $S 595.6

RRT .6124 RRF ,60]0 RTF .gBO0 (RT ,B031 CRS -.7682 (ST -.9983

SGB 5352.7 R23 -.001! R13 .9800 LSA 2285.6 MSA 202.7 SSA 8.7

SGI 5343.2 SG2 282.7 THA 2.36 ELI 2202.0 EL2 199.0 ALF 7.09

LAUNCH DATE DEC 2J 1963 FLIGHT TIME 2J6.00 ARRIVAL OATE JUL 25 1966

HELI_ENTR]C CONIC

RL 147.|7 LAL .00

RP 108.05 LAP -1.34

RC 216.375 GL 4.47

PLANETO(ENTRIC (ON](

C3 147.172 VHL 12.131

LNCH ATMTM LNCH TIME

90.00 5 17 6

90.00 0 29 40

100.00 6 57 6

100.00 I 32 20

110.O0 B 42 46

IlO.O0 2 3 JO

01STANCE 608.830

LOt. 88.92 VL 25.706 GAL 22.92 A?L 87.71HCA 3_4.22 3XA J]6.13 ECC .46067 INC 2,2908 VJ 30.273

LOP 53.16 VP 36.246 GAP 27.]6 AZP 88.|4 TAL J43.22 TAP 109.43 RCA 62.63 APO 169.63 V2 35.073

GP -2.39 ?AL 33.42 ZAP 170,13 ET5 196.73 7AE ]29.70 ETE ]_2.64 ?AC J37.03 ETC 164.43 (LP 170.42

OLA 23.55 RAL 52.28 RAD 6570.6 VEL ]6.386 PTH 2,86 VHP ]7.030 0PA 11.92

L-I TIME IN] LAT |NJ LONG IN] RT AS( INJ A?NTH IN] TIME PO (ST TIM

3524.28 -19.92 J32.46 316.O3 69.45 6 13 50 2924.3

4482.86 9.04 187.90 303.42 63.05 ] 44 23 3882.9

3_01.83 -22.45 ]09.74 317.04 69.72 7 50 28 2601.8

4280._ 11.43 I71.77 302.16 62.19 _ 43 41 3680.6

287].25 -28.45 87.06 3j9.46 70.19 9 30 37 2271.3

4183.69 17.02 ]61.26 298.97 59.90 3 |2 54 3563.9

OIFFERENTIAL CORRECTIONS

TOE 3.2234 TRA 9.7374 TC3 -.3195 BAU ,6286

ROE .6730 RRA .2660 R(_ .00_9 FAU-.O0238

FOE .5971FR_ ].99J5 F(3 .0140 BSP |7878

806 3.2929 BRA 9.74J1 BC3 .3]95 FSP -309

RAP 42.54 ECC 3.4221

INJ 2 LAT |NJ 2 LONG

-22.54 124.77

5,33 181.16

-2_,00 lOl.B8

7.62 I65.05

-30.B7 78.10

12.69 134.58

ORal70[TERMZNATION AC(uRACv

37 2]40.8 SR 320.5 55 614.2

CRT .7954 CR$ -.7646 C3T -.9967

LSA 2241.6 M3A J96.1 3SA 8.2

£L1 2136.1 £L2 192.9 ALF 6._5

NIO-(OURS£ EXECUTION ACCURACY

SGT 3299,5 SGR 346.2 SG3 92.0

RRT .635_ RRF .6254 RTF .9837

$G8 55]0.8 R23 -.0018 R13 .9852

56] 5304.1 $G2 267.] THA 2.38

LAUNCH 0ATE 0EC 21 1965 FLIGHT TIME 218,00 ARRIVAL 0ATE JUL 27 I966

NELIOC[NTR|C CONIC

RL 147.17 LAL ,00 LOL 86.92 VL

RP 106,01 LAP -1.16 LOP 56.37 VP

RC 217.906 GL 3,79 GP -2.36 7AL

PLANETOC6NTR]( CONIC

C3 175,463 VHL 13.246 OLA 23.03 RAL

LNCM 4?MTH LN(M TIME L-] TIME INJ LAT

90.00 5 28 3 3528.57 -19.82

90.00 0 2_ 42 4539.83 10.78

JO0.O0 7 6 58 3209.70 -22.26

JO0.O0 J 29 30 4333.95 13.11

JlO,O0 B 50 53 2884.59 -28.13

110,O0 2 2 4 4231.83 18.63

OIrFERENTIAL CC_RECTIONS

TOE 3.3533 TRAIO.6799 TC3 -.1944 BAU .4560

R0E .6949 RRA .3035 R(3 ,0046 FAU-.O0489

r0E .6162 FRA 2.1388 F(3 .0241 BSP 17826

BOE 3.4247 BRA10.6843 BC3 .]944 FSP -303

O|STANC[ 608.997

25.660 GAL 25.44 AZL _7,6A NCA 327.43 SNA il6.00 ECC .49343 iNC 2.1393 Vl 30.273

36.240 GaP 29.32 A?P 63.]b TAL 144.90 TAP 112.34 RCA 58.76 APO 173.23 V2 35.066

32.69 ZAP 169.74 [T5 194.87 7AE 129.07 ETE 182.60 ?AC 138.70 ETC 163.90 CLP 168.99

53.]6 RA0 6570.9 VEL ]7,228 PTH 2.94 VNP 18.331 0PA 12.55 RAP 44.25 ECC 3.867T

IN] LONG |NJ RT AS( IN] ATMTH _NJ TIME PO (ST TIN IN] 2 LAT ]_J 2 LONG

132.73 319.0B 69.35 6 26 53 2928.6 -22.45 123.03

191,18 305.95 63.66 1 41 22 3939.9 7.15 184.31

110.25 320.06 69.52 8 0 2B 2609.? -24.85 102.4J

174.85 304.75 62.89 2 41 44 3733.9 9.37 168.05

87,97 322.47 69.73 9 38 58 2284.6 -30.63 79.66

164.04 3OI.68 60.81 3 12 36 3631.8 14.60 137.24

MI0-COUR3E EXECUTION ACCURACY ORBIT 0£TERNINATION ACCURACY

SGT 5250.4 SGR 333.3 SG3 90,0 ST 2090,9 SR 303,7 55 637.4

RRT .6574 RRF .6484 RTF .9B70 CRT .7888 CR$ -.T6JB (ST -.9990

3GB 3261,0 R23 -.002_ R13 .9870 LSA 2198,9 MSA 188.2 SSA 7.6

301 5255.0 SG2 25].0 THA 2.40 ELI 2104.7 EL2 185.4 ALF 6.59

LAUNCH OATE 0£C 21 1965 FLfGHT T[NE 220.00 ARRIVAL OAT£ JUL 29 1966

NELZO(ENTR|( CONIC

RL 147.17 LAL .OO LOL

RP 107.97 LAP -.96 LOP

RC 219.410 GL 3,11GP

PL_NETOCENTRI( CONIC

C3 211.199 YHL 14,333 DLA

LN(H AZMTH LNCN TIME L-I TIMe

90.00 3 36 10 55_0,66

90.00 0 20 31 A596.33

|00.00 7 16 0 3215.26

100.00 I 25 22 4387.01

110.00 8 58 10 2895.58

IJO.OO I 39 41 4279.45

OIFFERENTIAL CORRECTIONS

TOE 3.5134 TRAIl.7225 T(3 -,0_36 8AU ,236_

ROE .7J73 RRA ,3460 R(3 .0073 FAU-.OO805

FOE .6422 FRA 2.3074 FC3 .0350 BSP 17737

8DE 3.5876 8RA11.7276 B(3 .0839 FSP -298

O/STANCE 607,710

68.92 VL 25.637 GAL 28.34 4?L 88.00 H(d 330.65 SMA ]I_.68 EC( .53092 iN( 2,0028 v! 30.273

59.38 VP 36.237 GAP 31.85 _ZP 86.25 TAL ]44.94 TAP ]15._8 RCA 54.36 APO 177.40 V2 35.099

-2.33 ?AL 32.21 TAP 167.18 ETS 195.27 ZAE 128.28 ETE 162,54 ?AC ]40.22 ETC 163.36 (LP 167.39

22.46 RAL 53.77 RA0 6371.2 VEL J8,235 PT_ 3,02 VHP 19.944 OPA J3.11

_NJ LAT IN] LONG !NJ R T_SC INJ A?MTH _NJ TIME PO (ST TIN

-J9.77 J31.97 52J.75 69,5D 6 37 ] 2930,7

]2,46 194,47 308,18 64.37 | 3? ? 3996.4

-22.13 I]0.61 322.70 69.37 B 9 33 2615.3

]4.73 J77,95 507,04 63.69 2 38 29 37_7.0

-27.67 88.72 325.09 69.36 9 A6 26 2295.6

20.19 ]66.95 _04.]0 61.81 3 ]J 0 36?9.4

RAP 45.B0 EC( 4.475_

INJ 2 LAT IN] 2 LONG

-22.4] J25,J9

B.91 167.59

-24.74 ]02,78

J].06 I21.02

-50.42 90.43

16.26 159.93

ORBIT 0(TERMINATION ACCuRACv

ST 20AE.7 3R 266.2 SS 667.0

CRT .7B40 CRS -,7605 CST -,9993

LSA 2160.A MSA 179.1 SSA 7.0

ELI 2055.J £L2 176,6 ALF 6.32

M]0-C(_JRSE EXECUTION ACCURACY

SGT 3J96.0 SGR 319.5 $63 BB.2

RRT .67BI RRF .6703 RTF .9899

$GB 320_.B R23 -.0032 R]3 .9899

SGI 5200,5 362 234.6 THA 2.39

1957



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 2 1965 66_

LAUNCH DAT_ DEC 22 J965 FLIGHT TIN[ 70,00 ARR]¥AL CAT[ MAR Z 1966

HELIOCENTRIC CONIC

RL 147.J6 LAL .00

RP ]07.75 LAP ].22

RC 62.113 GL 13.86

PLANETOCENTRIC CONIC

(3 44.845 VHL 6.697

LNCH ATNTH LNCN TJNE

90.00 I 39 56

90.00 IJ 32 46

lOO.O0 Z 57 16

100,00 12 58 ?

JlO.O0 3 56 21

JlO.O0 14 ]5 31

0lrrERENTIAL CORRECTIONS

TOE -.I?B? TRA -.4059 TC3 .1980 gAU .llgO

ROE -.4487 RRA .I0_I RC3 -.012I FAU .08412

FOE .4775 FRA-I.?926 FC3-1.6Z39 BSP 723

8DE .4666 8RA .4188 8C3 .1964 FSP -605

0ISTANCE ?0].114

LOL 69.04 VL Z8.B?O GAL o12.49 A?L 86.73 HCA 92.?6 SNA 136.]9 [CC .22952 ]NC ],268] Vl 30.275

LOP 182,20 VP 38,605 GAP -5,44 AZP 90.13 TAL 237,89 TAP 330.15 RCA 105,06 APO 167.70 VZ 35.J71

GP 6.04 ?AL 156.15 TAP 40.63 ETS 35|.50 ?A[ 159.73 ET[ 351.6J 7AC 56,12 [TC 165.50 CLP -40.25

CLA -8,29 RAL 289.16 RA0 6568,7 VEL 12.692 PTH 2,35 VHP 5.069 OPA -]].3? RAP 32].43 [CC ].7380

L-I TIME |NJ LAT IN] LONG IN] RT A$C IN] ATNTH IN] TIME PO C$T TIN JNJ ? LAT JNJ Z LONG

2155.19 -18.08 37.76 16?.16 112,17 ? 15 51 1555.2 -14,92 ]0.51

5}19,22 27,44 241.73 167.96 62,71 I] J ?5 4719.Z 26.15 233.30

1905.72 -19.38 18.84 161.58 113.2J 3 Z9 2 ]305,7 -16.06 11,6l

5043.92 26.83 221.26 J67.75 81,75 14 22 11 4443.9 27.]9 212,76

1720.70 -22,84 3.10 159.88 116.15 4 ?5 Z ]120,7 -19.14 ]55.92

4801,70 32.59 202.14 J67,0I 79,05 15 35 ]3 4201.7 ]0.7] |93.4J

N|0-COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

SGT 453.4 SGR 394,4 563 214.2 5T J52.3 SR 384.8 $5 733._

RRT .0364 RRF -.Z261RTF -,2041 CRT .6706 CR5 .8089 CST .J238

SGB 600.9 R?3 -.1950 R13 -.2270 LSA 442.1 NSA 172.4 5SA 21.9

SGI 454.3 562 393,4 THA 7,30 ELl 399.3 EL2 108.9 ALF 73,91

LAUNCH 0ATE OEC ?2 1965 FLIGHT TIN? 72.00 ARRIVAL OATE HAR 4 ]966

HEL|OCENTRZC CONIC OI$T_NCE ?08.110

RL 147,16 LAL .00 LOL Bg,g& VL 28.869 GAL -12.37 AZL 86.78 HCA 95.49 SNA 136,78 ECC .Z2672 INC 3.2232 VI 30.?75

RP 107.78 LAP 3.21 LOP 185,4A VP 38.632 GAP -4.71 AZP 90,31 TAL ?38.55 TAP 334.04 RCA IO5.77 APO 167.79 v? 35.160

RC 64.J80 GL 13,84 GP 6.46 ?AL 156.46 TAP 45.J2 ETS 352,05 7AE 162.06 ETE 352.98 ?AC 54.79 ETC J65.65 CLP -44.75

PLAN_ TCHCENTRXC CONIC

C3 43.961 VHL 6.630 OLA -8.37 RAL 288,80 RAO 6_68,7 VEL I?.858 PTH 2.34 VHP 4.772 0PA -11.34 RAP 322.07 ECC 1.7215

LNCH AZNTH LNCH TIN? L-J TIME IN] LAT IN] LONG IN] RT ASC IN] AZNTH IN] TIME PO CST TIN [NJ 2 LAT IN] ? LONG

90.00 1 39 4 2147.81 -17.89 37.30 161.45 ||2.32 ? 14 52 J547,8 -]4.71 ]0.07

90.00 11 30 45 3316.58 27.42 241.54 167.26 R2,62 12 59 21 4716,6 ?6,lJ 233.]1

100.00 ? 56 22 1898.47 -19.I9 18.39 160.88 113.37 3 28 0 1298,5 -15.86 ]J.18

100.O0 12 56 9 5041.16 28.81 221.06 167.04 81.6_ 14 20 10 4441,2 ?7.35 ?IZ.56

J10,00 3 55 Z2 17J3.73 -22,63 2.66 159.17 116.33 4 23 56 1113.7 -18.91 355.51

110,O0 14 I3 38 4798.67 32.55 201.91 I66.29 78.92 15 33 36 4198.7 30.68 J93.J9

OIFFERENTIAL CORRECTIONS M|0-C(_JRSE EXECUTION ACCURACY ORBIT 02 TERMINATION ACCURACY

70£ -.1J63 TRA -.4284 TC3 .174| BAU .1023 $GT 451.0 SGR 396.3 SG3 241.0 ST 150.8 SR 385.5 5S 246.6

R0E -,4448 RRA .1|0I RC3 -.0020 FAU .09346 RRT .0114 RRF -.2629 RTF -.1056 CRT .6087 CR$ ,8056 CST ,0369

FOE .]260 FRA-I.4567 FC3-1.8404 BSP 632 SG8 600,3 R23 -.2575 RI] -.1157 LSA 445.6 NSA 181,9 55A 21.9

802 .4596 BRA .44Z3 863 .174I FSP -696 SGJ 451.J 5GZ 396,1 THA ?.52 ELl 397,3 EL? 116.1 ALF 75.33

LAUNCH DATE DEC 22 ]965 FLIGHT TIME ?4.00 ARRIVAL 0ATE NAR 6 ]966

HELIOCENTRIC CONIC

RL !47.16 LAL .00

RP 107,81 LAP 3,]4

RC 66.268 GL 13.79

PLAN[TOC[NTRIC CONIC

C3 43.110 VHL 6.567

LNCH A?NTH LNCH TIME

90.00 I 38 36

90,00 11 29 5

]00.00 2 55 53

100.00 12 54 32

llO.OO 3 54 47

II0.00 14 12 6

¢ISTANC[ 214.766

LOL 89.94 VL::_8_906 GAL -12.26 AZL 86.82 NCA 98.72 SMA 137.0_ £CC .2242J INC ].1272 vJ 30.2?5

LOP 188,67 VP 38.649 GAP -4.02 AZP 90.48 T_L 239.05 TAP 337.77 RCA 106.35 APO 167.82 VZ 35.]49

GP 6.90 7AL 156,21 TAP 49.82 ETS 352.58 ?A£ 164.69 ETE 354,78 ?AC 53.26 £TC 165.8? CLP -49.47

DLA -8.44 RAL 288.54 RA0 6568.6 VEL 12.826 PTH 2.33 VHP 4.509 DPA -11.35 RAP ]20.50 ECC ].7098

L-I TIN6 IN] LAT IN] LONG IN] RT ASC IN] AZNTH IN] TIN[ PO C$T TIN IN] ? LAT IN] 2 LONG

2140,53 -1?.71 36.85 160.86 112,47 2 14 JB 1540.5 -14.5l ?9.63

5314.2_ 27.40 241.37 166.66 82.54 12 57 40 4714,2 26.08 232.9]

1891,32 -18.99 17.93 160,28 113,53 3 ?7 ?4 ]791.3 -15.65 10.75

5038.69 28,78 220.88 166.44 81.56 14 18 30 4438,7 ?7.32 212.39

1706.86 -22.42 2.24 158.57 116,30 4 23 14 1106.9 -16.68 355.10

4795.91 32.51 201.70 165.69 78.80 15 32 2 4195.9 30.63 192.99

ORBIT DETERMINATION ACCURACY

ST ]51.6 SR 385,6 5s 260.?

CRT .5298 CRS .8063 CST -,0590

LSA 449.6 NSA 191,5 SSA Zl.8

ELI ]94,8 EL2 175,6 ALr 76,B_

cIrFERENTIAL CORRECTIONS

TOE -.lO37 TRA -.4594 TC3 .1407 BAU .0813

ROE -.4405 RRA .liT9 RC3 ,0097 FAU .J0306

rOE .5292 FRA-I.6ZII FC3-2.0687 89P 515

60E .4525 8RA ,4743 BC3 .1411 rSP -786

NIO-COURSE EXECUTION ACCURACY

5GT 454.5 SGR 398.3 5G3 268,9

RRT -.0279 RRF -.3045 RTF .0222

SGB 604.3 R23 ,3007 R13 -.0497

$61 455.0 SGZ 397,7 THA 174.05

LAUNCH 0ATE 0EC ?2 1965 FLIGHT TIME 76.00 ARRIVAL OATE MAR 8 ]966

HELIOCENTRIC CONIC

RL 147.16 LAL .00

RP J07.83 LAP 3.06

RC 68.394 GL I3,74

PLANETC_ENTRIC CONIC

C3 42.334 VHL 6,506 OLA

LNCH AZNTH LNCH TIME L-I TIME IN] LAT

90.00 1 38 34 2J33.27 -17.52

90.00 II 27 47 5312.12 27.38

100.00 2 55 17 1884.20 -18.80

1oo.oo 12 53 15 5o_.4_ tS.?S
110.O0 3 54 35 17OO.03 -22.21

JIO.O0 14 JO 56 4793.36 32.48

0IFFER£NT_AL CORRECTIONS

TOE -.0889 TRA -,4979 TC3 ,O988 BAU .0574

ROE -.4353 RRA .1267 RC3 ,0228 FAU ,JIL_85

FOE .6310 FRA-I.7839 FC3-2.3077 BSP 453

BO£ .4443 BRA ,5|3B BC3 ,1014 FSP -879

OISTANCE 221,382

LOL 89.94 VL 28,932 GAL -12.I5 AZL 86.87 HC4 101.95 SNA 137.29 [CC .2_196 INC 3.1314 Vl 30.?7]

LOP 191.90 VP 38.658 GAP -3.36 AZP 90.65 TAL 239.39 TAP 341.34 RCA 106.82 APO 167.77 VZ 35.136

GP 7,35 7AL 156.89 ZAP 54,72 ETS 353,12 ?AE ]67.59 £TE 357.38 ZAC 51.52 ETC ]66.00 CLP -54.]B

-8.52 RAL 288.36 RAO 6568.6 VEL 12,795 PTH Z.33 VHP 4,280 DPA -11,38 RAP 318.7] ECC 1,6967

JNJ LONG JNJ RT ASC IN] ATMTH IN] TIME PO CST TIN ]NJ ? LAT IN] 2 LONG

36.40 160,37 112.61 2 14 7 ]533.3 -14.30 ?9.?0

_41,22 166.17 82.47 J2 56 10 4712.1 ?6.0] 23?.80

17.51 159,79 113.68 3 27 IJ 1284,? -15.44 10,3]

220.72 16_.95 =_J.4_ _ ]4 17 J? 4436.4 _7,78 ?J?.23

1.87 158,07 I|6,67 4 22 55 IJ00,O -J8.45 354.70

201.51 1_6_5.20 78.69 J5 30 49 4J03_4 , 30_58 192.8]

MI0-COUR$[ EXECUTION ACCURACY ORBIT 0ET[RNINA TION ACCURACv

5GT 466,2 SGR 400.7 SG3 ?97.4 57 154.4 5R 384.8 $5 272.7

RRT ".0863 RRF -.3490 RTF .]704 CRT .4293 CR$ ,8076 CST -.1717

SG8 616,3 R?3 .2921RI3 -.2373 LSA 453.2 NSA Z01.? SSA 21.8

SGI 472.6 562 395.5 THA J65.55 ELI 391.3 EL? J37.] ALF 28.64

1958



JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL 2. 1965-66

LAUNCM CATE DEC 72 1965 FLIGHT TIME TB.00 ARRIVAL C4TE MAR ID 1966

HELIOCENTRIC CONIC

RL 147.16 LAL .00

RP 107.89 L4P 2.98

RC 70.533 GL |3.67

PLANETOCENTRIC CONIC

C3 41,562 VHL 6,44T

LNCH AZNTH LNCH T|ME

90.00 ) 38 53

90.00 II 26 47

100.00 2 56 2

IO0.O0 12 52 19

JIO.O0 3 54 45

JIO,O0 14 IO 5

D|FFERENTIAL CORRECTIONS

TOE -.0714 TRA -.5433 TC3 .0484 8AU .0541

RDE -.4792 RRA .156Z RE3 .0376 FAU .12761

FOE .6763 FRA-J,9418 FC3-2.5540 8SP 5Z]

BOE .4_51 8RA .5601 8C3 .O613 FSP -gBJ

LAUNCH DATE OEC 22 I965

DISTANCE 2Z7.958

LOL 89.94 VL Z8.947 GAL -1?.05 AZL 66.92 HCA |05,I7 5Mk 137.4? ECC .ZJ991 iNC 3.0840 VI 30.275

LOP 195,13 VP 38.659 GAP -2.75 ATP 90.81 TAL Z]9.59 TAP 344.76 RCA 107.20 APO 167.64 V? 35.126

GP 7.8J 7AL |57.01 7AP 59,79 (T$ 353,68 74E 170.71 ETE ).TO 7AC 49.6I ETC 166.20 CLP -59.48

CLA -8.60 RAL ?88.28 RAO 6568.6 VEL |Z.T64 PTH 2.3Z VHP 4.085 CPA -1J.43 RAP 316.T8 ECC |,6840

L-] TIME IN) LAT |NJ LONG [NJ RT ASC IN) AZNTH IN) TIME PO CST T]M IN) 2 L4T IN) 2 LONG

21Z5.97 -17.32 35.95 J59.96 )12.75 2 )4 ]9 1526,O -14.0g 28.76

5310.13 27.36 24J.08 165.77 82.40 12 55 17 4710.1 26,02 232.66

)877.03 -)8.60 17.07 159.38 J|3.83 3 27 19 1277.0 -I5.23 9.90

5034.30 28.74 _Z0.57 165.55 81.40 14 16 13 4434.5 27,25 212.08

1693.18 -22.00 1.40 157.67 116.84 4 22 59 1093.2 -]8.23 354.30

4790.92 3Z.44 20|.33 164.79 78.59 |5 79 56 4J90.9 50.53 192.63

MID-COURSE EXECUTION ACCURACY ORe|T CE TERMINATION ACCURACY

SGT 496.4 SGR 403.5 SG3 376.Z ST 159.7 SR 383.2 55 283.5

RRT -.J624 RRF -.3955 RTF .3247 CRT .3078 CRS .B07B CST -.2992

SG8 639.7 R23 .2352 R13 -.4025 LSA 455.8 NSA 2)0.8 5SA 21.7

SGJ 507.5 SG2 389.4 THA |61.05 ELI 386.9EL2 150.5 ALF 81.38

FL|GHT TIME 80.00 ARR]V4L CATE MAR J2 I966

HELIOCENTR|C CON|C

RL 147.J6 LAL .00

RP 107.92 LAP Z.88

RC 72.741 GL 13.58

PLANETO(ENTRIC CONIC

C3 40.801 VHL 6,388

LNCH 4ZMTM LNCH TIME

90,00 I 39 32

90.00 II 26 6

IO0.O0 2 56 39

IO0.O0 12 51 40

lID.DO 3 55 I6

JIO.O0 14 9 32

DIFFERENTIAL CORRECTIONS

TOE -,0525 TRA -.5960 TC5 -.0J|2 BAU .0299

ROE -.4220 RR8 .J461 RC3 .0537 FAU .13186

FOE .7J55 FR4-2.O853 F(3-2.7979 BSP 725

BOE .4253 8RA .6J36 BC3 .0548 FSP -JOB1

O[$TANCE 234.493

LOt. 89.94 VL 28.954 GAL -|J.94 AZL 86.96 HCA |08.39 SMA 137.48 ECC .2|804 INC 3.0352 VJ 30.275

LOP 198.35 VP 38.653 GAP -Z.13 AZP 90,96 TAL 239.64 TAP 348.03 RCA 107.50 APO 167.46 v2 35.J14

GP 8.28 ZAL J57.07 ZAP 64.99 ET$ 354.26 ZAE J73.94 ETE 10.66 ZAC 47.57 ETC I66.42 CLP -64.7l

0LA -8.69 RAL 788.27 RAO 6568,6 VEL |2.734 PTH Z.32 VHP 3.922 0PA -1J,48 RAP 314.70 ECC 1.6715

L-I TIME IN) LAT IN) LONG IN) RT ASC ]NJ ATMTH IN) TIME PO CST TIM ZNJ 2 LAT IN) 2 LONG

2118.54 -i7.J3 35.49 J59.64 1|2.90 2 14 51 15|8,5 -13.88 28.32

5308.Z3 27,34 240.94 J65.45 82.33 12 54 34 4708.2 26.00 232.53

1869,76 -18.40 I6.62 J59.06 J13.9B 3 Z7 49 1269.8 -i5.0| 9.47

5032.25 78.72 220.42 J65.25 8J.32 14 15 32 4432.2 27.72 211.93

1686.22 -21.79 .97 |57,34 117.01 4 23 22 1086.2 -17.99 353.90

4788.55 32.41 201.|5 164.47 78.49 15 29 2J 4188.5 30.49 I92.46

MI0-C(XJRSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

5GT 543.| 5GR 406.9 SG3 355.8 ST 168.9 SR 380.7 55 292.6

RRT -,248| RRF -.4434 RTF .4696 CRT ,|770 CR5 .8085 CST -.4244

5GB 678.6 R23 .2138 R|3 -,5372 LSA 458.4 NSA 220.2 SSA Z|.6

5GI 561,3 SG2 381.4 THA 159.85 ELI 382.1 EL2 165.6 4LF 84.46

LAUNCH GATE OEC 22 J965 FLIGHT TIME 82.00 4RRIVAL OAT[

HELIOCENTRIC CONIC DISTANCE 240.988

RL 147,16 LAL ,00 LOL 89,94 VL 28.953 GAL -1|.83 ATL 87,02 HCA lll.6J SNA 137.4? ECC .?1629 INC 2.9845 Vl 30.275

RP I07.96 L4P 2.77 LOP 201.58 VP 38.64| GAP -|.57 AZP 9|.10 T4L 239._7 TAP 551.|8 RCA 107.73 APO 167.20 V2 35.101

RE 74,954 GL 13,48 GP 8.75 7AL )57.07 ZAP 70,27 ETS 354.89 ZAE |76.85 ETE 38.43 ZAC 45.44 ETC 166.66 CLP -70.05

PLANETOCENTR]C CONIC

C3 40.042 VHL 6,528 0L4 -8,78 RSL 288.35 RA0 6568.5 VEL 12.705 PTH 2.3| VHP 5.791 0PA -11.54 RAP 3|2.52 ECC 1.6590

LNCH AZNTH LNCH TIME L-I TIN? IN) LAT IN) LONG IN) RT ASC IN) ATNTH IN) TIME PO CST TIM |NJ 2 L4T IN) 2 LONG

90.00 ) 40 32 2||0,93 -)6.93 35.02 |59,39 1|3.05 2 |5 43 1510.9 -13.66 27.87

90.O0 IJ 25 4| 5306.36 27,32 240.80 J65.21 82.Z7 12 54 8 4706.4 25.97 2_2.aO

IO0.O0 2 57 36 1862.30 -|8,ZO 16.16 158.81 114.|5 3 2_ 59 1262.3 -|4,78 9.03

|O0,OO 12 51 )8 5030,23 28.70 220.27 |64.99 8|.25 14 J5 8 4430.2 27.19 2II,79

IJ0.OO 3 56 7 1679.10 -21.57 .54 |57,09 ||7.|9 4 24 6 1079.1 -17.75 353.49

MAR I4 J966

lID,DO )4 9 J7 4786.20 32.38

CIFFERENTIAL CORRECTIONS

TOE -.O332 TRA -,6562 TC3 -.0806 8AU .D573

ROE -.4|40 RRA .1558 RE3 .0706 FAU .13993

rOE .7512 FRA-2.5015 FC3-3.0255 85P 1050

BOE .4133 BRA .6744 BE3 .|OTJ FSP -1|63

LAUNCH DATE OEC 22 1965

HELIOCENTRIC CONIC

RL |47.|6 LkL .DO

RP )08.00 LAP 2.66

RC 77.191 GL I3.37

PLANETO(ENTR|C CONIC

C3 39,Z80 VHL 6.267

LNCH ATMTH LNCH TIME

90.00 I 41 52

90.O0 II 25 3Z

|O0.00 2 58 53

I00.00 J2 5| 12

lID.DO 3 57 17

IIO.O0 14 9 17

DIFFERENTIAL CORRECTIONS

TOE -.OJ26 TRA -.72|3 TC3 -.1577 8AU .0950

ROE -.4045 RRA .1654 RE3 .0886 FAU .14695

FOE .7720 FRA-2.2951 FC3-3.2388 BSP J389

BDE .4047 8RA .7400 8C3 .J809 FSP -|247

200.97 164.22 78.59 15 29 3 4186.2 30.44 I9Z.29

NI0-COURS£ EXECUTION ACCURACY ORBIT DETERMIN4 T[ON ACCURAC Y

5GT 610.5 SGR 410.9 SG5 578.5 ST |$2.9 SR 377,3 55 300.6

RRT -,3535 RRF -.4916 RTr .59|7 CRT .051| CRS .8122 CST -°5308

SG8 735.9 R23 .1838 R|3 -.6455 LSA 461,B MSA 228.9 SSA 21.5

SGI 634.5 SGZ 37Z.7 TMA 160.5| ELI 377.4 EL2 J82.6 ALF 88.i5

FLIGHT TI_ 84.00

0ISTANCE 247.444

LOL 89,94 VL 28.944 GAL -11.72 AZL 87.07 HCA IJ4.83 SMA J37.40 EGG .2J485 _NC 2,93|6 Vl 30.275

LOP 204.80 VP 38.623 GAP -].02 AZP g|.23 TA_ 239.57 TAP 554.20 RCA 107.90 APO |66.89 v2 35.089

GP 9,21 ?AL |57.05 ZAP 75.58 ITS 355,56 2AE |77.01ETE 112.25 ZAC 45.27 ETC 166.94 CLP -75.39

DLA -8.87 RAL 288.49 RSO 6568.5 VEL I2o675 PTH 2.30 VHP 3.690 0PA -11.57 RAP 310.31

L-_ TIME IN) LAT IN) LONG IN) RT ASC |NJ AZMTH IN) TIME PO CST TIM IN| 2 LAT

2103.O5 -16.72 34.54 159.2| 113.19 2 16 55 J503,0 -J3.43

5304.55 27.31 240.67 165.03 82,20 12 53 56 4704.5 25.95

1854.57 -17,98 J5.69 158.67 IJ4.29 _ 29 47 1254.6 -14,55

5028.25 28.68 220.13 J64.8! 8|.17 |4 J5 0 4428,3 27.J6

J671,72 -2|.34 .09 J56.90 1/7.56 4 25 8 107J,7 -17.50

4783.87 32.35 Z00.80 /64.03 78,29 J5 29 | 4|83.9 30.40

MID-COURSE EXECUTION ACCURAC_

$GT 696.2 SGR 4J5.5 SG3 400.5

RRT -.4J44 RRF -.55B_ RTF .6855

SGB 8J0.6 R23 .J608 RJ3 -,7225

SGI 724.B SG2 363.0 THA 161.25

4RR[V4L DATE MAR J6 1966

ECC 1.6465

IN| 2 LONG

27°40

232.27

8.58

2J).65

353.06

192.13

ORBIT 0?TERMINATION ACCURACv

ST 200.6 SR 372,6 55 305.6

CRT -.0662 CRS .8|37 CST -.6247

LSA 464.7 MSA 256.9 SS4 2t,4

ELI 372.9 EL2 200.0 ALF 92.87

|959



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 2 1965-66p

LAUNCH 0ATE GEE 22 1965 FLIGHT TIN[ 06,00 ARRIVAL C&T[ NAR 18 1966

HEL[OCENTR|C CON|C DISTANCE Zf13,862

RL 142.J6 LAL ,00 LOL 89,94 VL ZB,928 GAL -ll.GO AZL 82,12 HE& IJB,O4 SHA J37,27 ECC ,21310 ZNC 2,8?59 Vl ]0.27]

Re 108.04 LAP 2,54 LOP 208,0I VP 38,600 GAP -,51 J?P 91,35 TAL 239,06 TAP 357,10 RCA 108,02 APO 166.52 v2 ]5,076

RC 79.446 GL |3.24 GP 9.66 ?AL 156.93 TAP 80.86 [T$ 356.27 ?A[ I24,05 ETE |43.33 ?AC 41.14 [TC |62.Z4 CLP -80.7Z

PLANETOCENTR]C CONIC

C3 38,510 VNL 6,206 _LA -B,97 R4L Z88,?1 RAO 6568,5 VEL 12,644 PTH Z,30 VHP 3,616 CPA -11,59 RAP ]08.1] £CC 1.6338

LNCH ATMTH LNCN TIN£ L-I TINE IN| L4T IN| LONG IN| RT ASC |NJ 4?NTH IN| T[NE PO CST TIN IN| Z L4T IN| 2 LONG

90,00 1 43 5! 2094,80 -16,49 34,04 159.08 113.35 Z IB 26 1494,8 -i5,|9 26,91

90.00 II 25 36 §302.78 2?.29 240.55 164.92 02.14 12 53 58 4?02.8 25.92 232.15

100.00 3 0 29 1846.50 -12,75 15.20 |58.50 I|4,45 3 31 15 1246.5 -14.31 8.10

100.00 IE S| |9 5026,3| 28.£6 219.99 |64,69 81.|0 |4 15 3 4426.3 27.|3 2|1.52

1J0,00 3 58 4_ 1664,05 -2|,10 359,62 136,72 J17,54 4 26 29 1064.0 -12,24 3_.62

110,00 14 9 32 478|.55 32.52 200.63 |63.91 78.20 |5 29 13 4|01.6 30.35 191.96

01FFERENTIAL CC_R[CTION5 MID-COURSE EXECUTION 4CCuR4CY OR6IT D[T[RNIN4 TION ACCURACY

TOE .0075 TR4 -,29|4 rE3 --2429 BAU .1366 SGT ?98.8 SGR 4|9.9 SG3 412.? ST 222.2 5R 362.0 S$ 309,0

ROE -.3939 RR4 .174| RE3 .|068 FAU .|52|2 RRT -.4856 RRF -,5855 RTF .7536 CRT -.1640 CR5 .8178 CST -.6937

FOE ,7866 rRk-2.35|0 FC3-3.4199 BSP J799 SG8 902,5 R23 .|460 R13 -.780! LS4 468.7 NSA 245.7 554 21.Z

8OE ,5940 ERA ,8103 BC3 ,2654 FSP -1505 SGI 830,5 $G2 353,1 THA 16_,40 ELI 369,7 EL2 2|7,5 ALr 98,?1

LAUNCH OATE DEC 22 J96§ FLIGHT T|NE 88,00 4RRIVAL 04TE NAR 20 1966

HELIOCENTRIC CONIC

RL I47,16 LAL ,00

RP 108,08 LAP 2,41

RC 8J.?19 GL 13.10

PLAN[TO([NTRI( CONIC

C3 57.?28 VHL 8.14Z

LNCH ATHTM LNCH TIN(

90.00 I 43 30

90.00 J| 25 51

ioo.oo 5 2 25
1oo.oo J2 51 _8
II0.00 4 0 33
Ii0.00 14 9 58

OXFF_RENTIAL CORRECTIONS

TOE .0275 TRA -.88_3 TC5 -.5559 B4U .|801

R0£ -.3809 RRA .1850 R() .1265 rAU .J5654

roe .7658 rRA-2.5951 FC3-3,5921 85P 2234

80£ .3819 BRA .88E? BC5 .352J FSP -1396

OISTAN([ 260,243

LOI. 89,94 VL 28,90? GAL -]|,48 AZL 82,18 HCA J2|,26 SHA J32,09 [CC .21161 INC 2.8J68 vZ 30.2T_

LEP 211,23 VP 58,572 GAP -.02 ATP 91,46 TAL 238,64 TAP 359,89 RCA 108.08 APO 166,10 VZ 35.063

GP lO.|l 7AL 156.29 TAP 86.04 [rS 357.04 ZA£ 170,57 £T[ 152.88 Z4C 59.08 ETC 167.58 CLP -83.98

OLA -9.08 R4L 888.99 RA0 6569.5 V[L 12.613 PTH 2.89 VHP 3.569 0PA -lj.56 RAP 306.03 ECC 1,6209

L-I TIN| INJ LAT INJ LONG INJ RT ASC INJ ATMTH INJ TIN£ PO CST TIN INJ 2 LAT |NJ 2 LONG

2086,07 -16.26 33.fll 159,01 l|3.fl| 2 20 16 1486.1 -12.94 26.40

5301.14 2?.28 240.4_ |64,85 82.08 12 54 12 4201.| 25.90 252.03

1837.96 -l?.SJ |4,68 158.43 1|4,62 3 33 3 1258.0 -|4.03 7.60

5024.48 28.64 2J9.B5 |64,63 81.04 14 15 22 4484.5 27.10 211.39

1655.90 -20.84 359.J3 156,70 117.73 4 28 9 I035.9 -16.92 ]52.15

4779.3| 52.28 200.46 163.85 ?8.lO 15 29 38 4179.3 30.31 19I.BO

NI0-COURSE EXECUTION ACCURACY ORS|T OETERNINATION ACCUR4CV

5GT 915,4 SGR 424,6 $G3 432,9 ST 246,4 SR ]59.1 SS 306.6

RRT -.5516 RRF -.6256 RTF ._02_ CRT -.2421 CR$ .8112 CSt -.7196

SG9 |007,5 R23 .|522 RJ3 -.82|7 L54 469.9 MS4 249.8 SSA ZI.Z

5GI 947,7 $G2 34|,4 THA 163.40 ELI 567.9 EL2 233,0 ALF 106.32

LAUNCH 0ATE 0[C 22 1965 FLIGHT TIN| 90.00 4RRIV4L 0ATE MAR 22 1966

HELIOCENTRIC CONIC 0ISTANC£ 266,38?

RL 142,16 L4L ,00 LOL 89.94 VL 28,880 GAL -11,55 41L 82,25 NC4 124.47 SMA 136,82 [CC ,210|8 INC Z,2536 Vl ]D,2T]

RP 108.12 LAP 2,2? LOP 214,44 VP 38,_59 GkP ,45 4ZP 9|,56 TAL 238,12 TAP Z,59 RC4 108.10 4PO 165,64 v2 35,050

RE B4.OOB GL 12.94 GP IO.55 74L 156.6| Z_P 91.07 ITS 35?.86 ?k£ 162.07 £?£ 152._4 74C 57.16 [TC J67.98 CLP -91.O9

PLANETOCENTRIC CONIC

C3 36,92? VHL 6,022 0L4 -9,20 R4L 289,34 R4D 6568,4 V_L |2,_82 PTH 2,20 VHP 3,_4_ 0P4 -11,49 RAP 304.08 ECC 1.6077

LNCH A?NTH LNCH TIM_ L-I TIM( IN| LAT ]_NJ LONG IN| RT A$C IN| A?NTH |NJ TIME PO CST TIN ].NJ 2 LAT IN| 2 LONG

90.00 | 47 50 2076,25 -16,00 _2,94 158.99 115.68 2 22 27 1426.8 -12.67 25,85

90,00 |J 26 |6 5299.62 2?.26 240.32 164.84 82.03 12 54 36 4699.6 25.88 231.93

IOO.O0 3 4 4l 1828.8_ -17.2_ 14.|3 158.41 114.80 3 35 tO J228.9 -I].T? 1.01

100.00 12 52 7 5082,7_ 28,62 219,23 164.62 80,9? 14 15 50 4422,8 27,02 2|1,27

IJO,OO 4 2 4I 1647,2_ -20,57 358;61 156,62 117,93 4 30 8 1047,2 -16,67 ]51,65

110,O0 14 10 36 4227,12 52,25 200,30 163,8] 78,Ol 15 30 13 4|77,1 ]0,27 191,6]

0|FF[R[NTIAL CORRECTIONS NI0-COUR$£ EXECUTION ACCuR4CV ORBIT _£T_RN|NATION ACCURACY

TOE ,0452 TR_ -,9583 TC_ -,4318 BAU .2248 SG? 1039,5 SGR 429,0 SG3 438,2 ST 272,7 SR 551.7 SS 307,7

ROE -.3685 RR4 .1889 RC3 .1444 FAU .J5728 RRT -.6023 RRF -.6653 RTF .8361 CRT -.307I CR5 -8233 CST -.7862

rOE ,2739 FRA-2,3646 rC3-3,68?4 8SP 2696 SGB 1124.5 RZ3 ,|308 RI3 -,8503 L$4 477,5 N54 253,6 554 20.9

80E .5713 8RA .9572 8C5 .4553 FSP -1306 5G| |0?4.6 $_2 33|.5 TH4 J64.54 ELI 370,7 EL2 246.2 ALP 115.04

L_UNCN OATE 0EC 22 1965 FLIGHT TINE 92,00 4RR|V4L D_TE N4R 24 1966

HELIOCENTRIC CONIC

RL 147.10 LAL ,00

RP 108.16 LAP 2.|3

RC 86.509 GL |2.75

PLAN[ TOC[NTR|C CONIC

C3 56.1|1 VHL 6,009

LNCH A?NTH LNCH TINE

gO.DO I _0 33

90.00 11 26 48

IOO.OO 3 7 |9

IO0,O0 J2 52 43

I10,00 4 5 9

110.00 14 II 23

DIFFERENTIAL CORRECTIONS

TOE .0613 TRA-|.OIZ6 TC3 -.5332 8AU .269_

RO_ -.553_ RRA .|946 RC3 ,1636 F_U .15736

rOE .7482 FR4-2.32_8 FC3-3.7225 _$P 3171

80_ .3599 8R4 1.03|I _C3 .5582 FSP -1407

OISTANC£ 272.896

LOL 89,94 VL 28.848 GAL -||.22 _ZL 87.31 HCA J27.67 SN4 136.61 Ice .20080 INC 2.6854 vI 30.275

LOP 2|?,64 vP 38,503 GAP ,89 AZP 91,64 T4L 237,5J T_p fi,18 RCA 108.09 kPO 165.14 v2 35.0]6

GP |0.99 ZkL |56.59 ?4P 95.90 £TS 358.73 ?A£ |63.65 ETE 159.69 Z4C 35,42 £TC 168.44 CLP -96,01

OLA -9.34 RAL 289.74 R4D 6568,4 VEL |2.549 PTH 2.27 VHP 3.542 OPA -||,35 R_P 302.30 ECC J.5943

L-[ TINE IN| LA? [NJ LONG |NJ RT AS( IN| AZMTH IN| TIN[ PO CST TIN |NJ _ L4T |NJ 2 LONG

Z066,62 -J_,23 32.33 |59.02 JJ3.86 2 25 0 1466.7 -12.37 23.26

5298.41 27.25 240._3 164.89 8|.99 |2 55 6 4698.4 25.86 231.84

1819.0| -16.97 13,53 158.43 |14,98 3 3? 38 1219,0 -13,46 6.49

302J.30 28.60 219,62 164,66 80.92 J4 |6 24 442J,3 27,05 211.16

1632.92 -20,27 358,05 1_6,69 118.15 4 32 27 ID57.9 -J6,35 511.12

4775.J5 32.22 200.|5 |63,87 77.93 J5 30 58 4J75.1 30,25 191.50

NI0-(OUR$£ £X[CUT/ON ACCURACY ORS|T 0ETERN/N4 TION ACCURACY

SGT ||?|,4 SGR 433,2 SG5 44|,5 ST 299.9 SR 341.9 SS 303.2

RRT -.6498 RRF -.702| RTF ,86_| CRT -,354? CR$ .8245 CST -.8149

SG_ |_49,O R23 ,1290 R13 -,8210 L$_ 482.4 HS4 256,3 SS_ 20._

SGI 1207,4 $G2 519,5 THA 165.45 EL1 377.! ELI 254.2 ALF 124,8]

1960



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 2, 1965-66J

LAUNCH CAT? CEC ZZ 1963 FLIGHT TINC _4.00 ARRIV4L CAT[ MaR 26 1966

H[LZOCENTRIC CONIC

RL I4T.J6 LAL ,00

RP I08.ZO LAP 1.9T

RC 88.623 GL JZ.53

PLAN[TOCENTRIC CONIC

C3 35.775 VHL 5.939

LNCH 4ZMTH LNCH TIME

90.00 ! 53 40

90.00 Jl ?7 24

100.00 _ 10 21

100.00 I2 53 24

lJO.OO 4 ? 59

IJ0.OO I4 12 15

0IFFERENTI4L CORRECTIONS

TOE .074b TRA-|,0853 TC3 -.6393 BAU .3|36

ROE -.3378 RRA .J987 RC3 .|826 FAU ,|5557

FOE .7184 FRA-Z.23]T rC5-3.BIBI BSP 3648

BOE .3460 BRA J,I034 BE3 .6649 FSP -1402

OISTANC£ Z79,173

LOL 89,94 VL 28.812 GAL -ll.0B AZL 87.39 MCA I3O.B8 SMA

LOP Z70.65 VP 38.464 GAP 1.32 AZP 91.71 TAL 236,62 TAP

GP 11.45 ZAL 156,13 ZAP 100.51 ET$ 3fl9,61 ZAE 160.39 ETE

136,3Z ECC .ZOT=7 INC ?.6110 V| 30.?T5

7,70 RCA 108.04 4PO 164.60 v? 33,023

I61.20 ZAE 33.90 £TC 169.00 CLP-IOO.72

0L4 -9.30 RAL 290.2J RAO 6568.4 VEL 12,516 PTN 2.27 VHP 3,357 0PA -If.|3 RAP 300.74 ECC 1.3805

L-I TIME ]NJ LAT IN! LONG IN! RT A$C IN! AZNTN IN! TIME POCST TIN IN! Z L4 T IN! Z LONG

2035.62 -I3.42 31,66 J59,09 1|4.05 2 27 36 1455.6 -I2.04 Z4.6I

3297.6I 27.24 240.IB 164,96 81.96 12 53 42 4697.6 ?fi,B5 ?31.79

1808.24 -|6.66 12.88 158.50 IJfl,|B 3 40 29 I208.2 -13.I3 5.87

3020.23 28,39 219.55 |64.75 80.88 14 17 5 4420.2 27.03 711.09

1627.76 -19.94 357.44 156,76 1|8.36 4 33 7 1027.8 -I6.OO 330.34

4773,48 32.20 200.02 163.96 77.86 15 31 49 4173.5 30.I9 191,39

NID-CO¢JRS£ EXECUTION ACCUR4CY ORBIT _ETERMINA TION 4CCUR4CY

SGT 1307.3 SGR 437,1 $G3 439.8 ST 327.3 $R 331.1 SS ?97.3

RRT -.6906 RRF -.7363 RrF ,8766 CRT -.3897 CR5 .8281CST -.8327

SGB J378,4 R23 .J3|5 RJ3 -.8856 LSA 488.3 MS4 237.? SSA ?0.6

SGI |343.6 SG2 307.6 THA 166.26 ELI 388.2 £L2 237.2 ALF 134.13

LAUNCH DATE 0EC ?2 J965 FLIGHT TIME 96,00 ARRIVAL DATE M4R 26 1966

HELIOCENTRIC CONIC

RL 147,16 LAL .00

RP I08.24 LAP 1.82

RE 90.946 GL I2.27

PLANETC_ENTRIC CONIC

C3 34.419 VHL 3.867

LNCH A?NTH LNCH TIN?

90.00 i 57 15

90.00 II 26 0

J00.00 3 I3 30

I00.00 12 54 7

I|O.OO 4 II 14

IIO.O0 I4 13 12

OIFFERENTIAL C(_RRECTIONS

TOE .0849 TRA-I.I557 TC3 -,7485 BAU .3568

ROe ".3205 RRA .2020 RC3 .2025 FAU .15276

FOE .6746 FRA-2.1652 FC3-3.8423 BSP 4134

60[ .3315 BRA 1.1733 BE3 .77F4 FSP -I595

O|STANCE 285.4J7

LOL 89.94 VL 28.772 GAL -J0.94 A?L 87,47 HCA 134.08 SMA I35.99 £CC .20617 INC 2.5292 VJ 30.275

LOP 224.05 VP 38.422 GAP 1,73 AZP 91,76 TAL 236.04 TAP 10.13 RCA 107.96 APO 164.05 v2 35,010

GP II.94 7AL I5_,85 ZAP I04,85 ET$ .67 ZAE 157.29 EYE I62.15 ZAC 32.60 ETE 169.66 CLP-J03.|9

OLA -9o68 RAL 290,73 RAO 6568.4 VEL 12.462 PTH Z,26 VHP 3.589 OPA -10.87 RAP 299.41 £CC 1,3664

L-I T_ME IN! LAT IN! LONG IN! RT ASC IN! AZMTH IN! TIME POCST TIN |NJ 2 LAT IN! 2 LONG

2043.57 °15.06 30.92 159.20 JI4.25 2 3! !B 1443.4 -I1.68 23.90

5297.47 27.24 240.|7 16§.12 8!.96 12 56 lB 4697.3 25.85 231.78

1796.31 o|6.3! !2.17 J58.60 1J5,40 3 43 46 1196.3 -J2.76 3.IP

5019.75 26.59 2!9.51 J64.89 80.86 J4 !7 d7 44!9.B 27,03 2J1.06

1616.35 -I9.58 356.78 !56.86 liB.60 4 38 11 !016.5 -15.61 349.91

4772.29 32.16 199.94 164.10 77.8J 15 32 44 4J72.3 30.17 191.30

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT !445.5 SGR 441.0 $G3 459.I ST 354.4 $R 5J8.8 5S 2B8.6

RRT -.7275 RRF -.7685 RTF .8869 CRT -,4!59 CR5 .8_84 CST -.8463

SGB IGIJ,E R25 .1364 RJ3 -.896J LSA 494.3 NSA 256.4 554 20.5

SGI 1482.! $G2 29fl,1 THA 166.96 ELl 40?.3 EL_ 255.6 4LF 147.18

LAUNCH 0ATE OEC 22 1965 FLIGHT TIME 98.00 ARRIVAL OAT? M4R 30 1966

HELIOCENTRIC CONIC

RL 147,16 L4L .00

RP I0b.29 LAP 1.65

RC 93.279 GL 11.96

PL4NETOCENTRIC CONIC

C3 33.341 VHL 5.79l

LNCN AZNTN LNCH TIME

90,00 ? I 23

90.00 IJ 26 33

100.00 3 J7 30

100.00 12 54 47

110.O0 4 14 38

JIO,OO 14 14 B

OIFFERENTI4L CORRECTIONS

TOE .O913 TRA-l.2222 TO3 -,8603 BAU .3985

ROE -.3024 RRA .2037 RC3 .2229 FAU .1486_

FOE .6294 FRA-2.0530 FC3-3.8360 BSP 4608

BD6 .3159 BRA 1.2390 BC3 ,8887 FSP -1366

ClSTANCE 291.630

LOL 69.94 VL 28,728 GAL -10.79 AZL BY.36 NCA 137.28 5M4

LOP 227.23 VP 38,377 GAP 2.11 AZP 91.79 TAL 233.20 TAP

GP 12.47 74L 133.50 TAP 108,93 ETS J.76 ZAE !54.40 £TE

135.65 ECC .20491 INC Z.4380 Vl 30.275

|2.48 RCA 107.85 APO 163.44 v? 34.996

162.71 ZAC 31.55 [TC J70.=7 CLP-J09.40

0LA -9.91 RAL 291.32 RA0 6566.3 VEL 12.446 PTH 2.23 VNP 3.635 0PA -10.49 R4P ?98.34 £C( 1.33?0

L-I TIN[ INJ LAT INJ LONG INJ RT A$C INJ ATNTH INJ TIN[ P0 CST TIN INJ 2 L4T INJ Z LONG

2029,36 -14,69 30.09 139.33 114.48 2 35 I? 1429.6 -It°Z7 ?3.09

3298.24 27,23 240,22 !65.3| 81.98 I2 56 51 4698.? ?3.86 73|.83

I782.90 -I5,92 11,36 158,73 113.64 3 47 33 1187,9 -12.34 4.40

3020.13 28.39 219,34 165.08 90.86 14 IA 27 4420.1 27.03 2J1.06

I603.99 -I9.!7 336.04 157.00 1J6.86 4 4I 42 I004.0 -|5.|T 349.?0

4771.80 32.18 199.90 I64.30 77,79 I5 33 40 4!71.8 30,16 IgI.??

MID-COURSE EXECUTION ACCURACY ORBIT 0[TERMIN4 TION ACCUR4EY

5GT 1583.6 SGR 444.9 SG3 426,6 ST 35D.4 SR 303.3 SS ?7P._

RRT -,7398 RRF **T966 RTF .697j CRT -.4796 CR5 .8307 CST -.8fl33

SGB I644,9 R23 .1456 R|3 -.9034 LSA 300.B MSA 734.! 5SA ?0.3

SG| 1620.5 SG2 262.7 THA !67.56 ELI 41B.3 EL? 230,7 ALF 148,6J

LAUNCH OAT? OEC 22 I965 FLIGHT TIME 100.00 ARRIV4L CAT[ APR | 1966

HELIOCENTRIC CONIC

RL 147.|6 LAL .OO

RP IO8.33 LAP 1.49

RC 95.621 GL 11.60

PLAN[ TOCENTR!C CONIC

C3 32.642 VHL 3.713

LNCH A?MTH LNCH TIME

90.00 ? 6 IO

90.00 J! 28 tiff

100.00 3 22 26

]00.00 !2 55 lB

JIO.OO 4 J9 15

1|0.OO 14 !4 59

DIFFERENTIAL CORRECTIONS

TOE .0934 TRA-J.Z843 TC3 -.9735 BAU .4389

R0C -.2829 RRA ,2046 RE3 .2449 FAU .14389

FOE .5732 FRA-1.9530 FC3-3.8!63 BSP 5084

B0E ,2979 BRA 1.3003 BC3 1.0056 FSP -1539

OISTANCE 297.8J4

LOL 89.94 VL 28.68I GAL -10.63 AZL 87,66 HCA J40.46 5MA !35,27 ECC .?0369 INC 2.3331 Vl 30.273

LOP 230.44 VP 38.330 GAP 2.48 AZP 9!.60 TAL 234.29 TAP 14,77 RE4 107,72 4PO 167.83 v? 34.983

GP J3.07 ZAL J55.J5 TAP !12,72 ETS 2.96 ?A£ J5!.70 ETE 162.97 7AC 30.73 ETC J7J.46 CLP-JI3.36

OLA -10,|8 RAL 291.96 RA0 6368.3 VEL 12.4|0 PTH ?.24 VHP 3.693 DPA -J0o00 RAP 297.50 [CC 1.3377

L-I TIME IN! LAT IN! LONG IN! RT A$C IN! AZNTH IN! TIN? P0 CST TIN IN! 2 LAT IN! ? LONG

2OJ3,75 -14.24 29,13 159.54 !14,73 2 39 44 J4J3.7 -J0.79 ??,17

3300.36 27.27 240,37 !65,56 82.06 12 57 !3 4700.4 ?3,89 73J.96

!767.59 -J5.47 10,45 158.94 !!5,90 3 3! 55 1167.6 -1J,86 3.5?

5021.75 28.6! 2J9.66 |63.34 80,94 14 IP 99 442!,8 27.06 ?lJ.?O

1589.74 -J8.70 355.20 157.JB 1Jg.15 4 45 45 989.7 -14.67 348.40

4772.36 32.19 |99.94 J64.56 77,B! !5 34 32 4JT2.4 30,|T J9|.3J

MIO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION 4CCUR4CV

SGT |721.5 SGR 449,7 $G3 416,4 ST 403,0 SR 790.6 S$ ?66.3

RRT -.7895 RRF -.8277 RTF .9030 CRT -.4367 CR5 .8791 CGT -.6565

SGB J779.3 RE3 .1375 R!3 -.9086 LSA 506.3 M54 749.B $54 ?0.1

SGJ !756,7 5G2 270.! THA !68.06 EL1 435.0 EL? ?43,4 ALF 153._6

!961



JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL 2. 1965-66

LAUNCH GATE DEC 22 I965 FLIGNT TIME 102.GO 4RR|V4L CATE APR 3 3966

HELIOCENTRIC CONIC C|STANCE )O}.970

RL 347,16 LAL .OD LOL 89.94 VL 28.631 G4L -I0.47 ATL 87.78 NCA II},68 SMA |]4,89 ECC .20253 INC 2.Z|Ti

Rp 308,37 LAP |,31 LOP 233.64 VP 36.282 GAP Z,B4 ATP 91.79 T4L 233,3J TAP 16.99 RCA 107.57 4PO |62.20

RC 97,969 GL ll.15 GP 13.76 7AL 154.76 ZAP |16.23 ETS 4.29 7AE 149,16 ETE 162.97 ?AC 30,19 [TC 172,67

PLANETOCENTRIC CONIC

C; }I.723 VHL 5.6}2 0LA -10.52 RAL 292.67 RAD 6568.3 VEL 12.373 PTH 2,23 VHP 3.763 CP4 -9,)7 RAP 296.90

V3 }D,275

V2 34.970

CLP-II7.07

ECC J.32Z3

LNCH A?MTH LNCH TIME L-I TIME IN; LAT IN; LONG IN; RT ASC INJ AZMTM IN; TIME PO CST TIN IN; 2 LAT IN; 2 LONG

90.DO 2 II 46 1995.32 -13.72 28,05 159.77 I15.02 2 45 I 1395.3 -30.23 21.31

90.00 13 ZB 58 5304.38 27.31 _40,66 165.68 6Z.ZO IZ 57 ZZ WT04.( _5.9_ 132,26

100.00 3 27 52 1749.78 -14.93 9.4Q 159,16 I16.20 3 57 2 1149.8 -11,29 2,50

300.00 32 55 33 5025,J5 28,64 219,90 165.66 81.06 14 19 16 44_5.J 27.11 233,4}

IJD.OD 4 24 I4 1573,_B -18.15 354,24 157.39 119.48 4 fi0 27 973.3 -14.08 347,48

130.00 14 15 40 4774.41 32.21 200.09 164.89 77.89 15 35 15 4174,4 30,2! 193.43

OIFFERENTIAL C_RECTIONS MI0-COUR$E EXECUTION ACCURACY O_BIT DETERMINATION ACCURACr

TOE ,0896 TRA-I.3415 TC3-I.0948 6AU ,478| $_T J_,9 5GR 455,7 $63 404,5 ST 427.9 SR 274,4 55 253.8

ROE -.2622 RRA ._046 R(3 ._689 FAU ,13662 RRT -,8|63 RRF -.8551RTF .9072 CRT -.4352 CR5 .8246 CST -.8632

FOE .5102 FRA-I.8052 FC3-3.7832 BSP 5567 5GB 1914.0 R23 .1731 R13 -.9123 LSA 511.8 MSA 243.8 $SA 19.9

BDE .2771 BRA 1.3570 BE3 1.1273 FSP -1308 SG1 1896.5 SG2 250.0 THA 168,47 ELI 451.0 EL2 234,3 ALF 158.26

LAUNCH 0ATE GEE 21 1965 FLIGHT TIME 104,00 ARRIVAL 0ATE APR 5 1966

HELIOCENTRIC CONIC DISTANCE 310.100

RL 147.I6 LAL .00 LOL 89.94 VL 28.580 GAL -10.50 AZL 87,92 HCA J46.87 5MA 134.48 ECC .Z0137 INC 2.0806

RP 108.4I LAP I.I4 LOP 236,82 VP 38.23I GAP 3.18 A?P 9|.74 TAL 23_.2_ TAP 19.15 RCA I07.40 APO 161.56

RE 100.323 GL 10.60 GP 14.61 ZAL 154.36 _AP 119.4_ ET$ 5,80 Z_E 146.94 ETE 162.72 ?A( 29,87 ETC 174.13

PL_NET_ENTR]E CONIC

C3 30.777 VHL 5.548 OLA -|0.95 RAL 293.45 RA0 6568,Z VEL 12,335 PTH 2,2_ VHP

LNCH A?NTH LNCH TIME L-I TIME IN) LAT IN) LONG IN) RT ASC IN) AZMTH IN) TIME

90.00 2 18 Zfl 1973,40 -13.08 26.76 160.05 II5.34 2 5I 18

90,00 II 28 31 53|I,1I 27,37 E4J,I5 166.E8 82.43 J2 57 2

IOO.00 3 34 I6 I728,67 -14.30 8,16 159,44 116.53 4 ] 5

300.00 12 55 21 5031.07 20.70 120.33 166.06 81.26 14 19 12

II0.00 4 30 5 1553.90 -17.49 353.11 157.66 I19,85 4 55 59

iiO.00 14 16 Z 4778.60 32.27 _00,4l |65.31 7_.07 15 35 41

OIFFERENT|AL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE .0805 TRA-|,3915 TC3-1.2169 BAU .5152 SGT 1993.2 $GR 463.3 SO3 390.4

ROE -.2410 RRA .2030 RE} .2949 FAU .13262 RRT -.8394 RRF -.8808 RTF .9095

FOE ,4479 FRA-I,6647 FC3-3,7304 95P 6016 $GB 2046._ R23 .1938 RI3 -.9145

BOg ,2541 BRA 1,4062 8C3 1.1572 FSP -1259 $GI 2031.3 562 247.0 THA 168,79

3.844 OPA -8.58 RAP 296.52

PO CST TIM IN; _ LAT

1373.4 -9.56

47II,I 26.04

1128.7 -10.62

4431.3 27,20

953,9 -13.39

4176.6 30.29

vI }O.Z7_

v2 _34.957

CLP-320.55

ECC 1.5065

IN; 2 LONG

19.85

Z]2_73

1.30

231.85

346,40

193.75

ORBIT 0ETERMINATION XCCUR4CY

ST 448.8 SR 257.Z SS Z]6.!

(RT -.4265 CRS ,9205 CST -.B394

LSA 516,8 MSA 236,5 55_ 19_7

ELI 466.3 EL2 223.9 4LF 161.97

LAUNCH DATE CEC 22 1965 FLIGHT TIME 106,00 ARRIVAL C4TE 4PR 7 1966

HELIOCENTRIC CONIC 0IST4NC£ 316.Z05

RL 147.16 LAL ,00 LOL 89.94 VL 28,526 GAL -IO.12 AZL 86,08 MCA 150,06 SM4 134.06 ECC .200_8

RP 108,44 LkP , ,96 LOP 240.0! VP 38.I80 GAP ].50 I?P 91,66 TAL 231.19 TAP 21,2_ RC_ 107.23

RE i02,682 GL 9.91 GP 15.63 Z_L 353,93 ZAP 12_.37 ET5 7,54 7AE 144,64 ETE 162,22 ZAC 29.78

PL4NETOCENTRIC CONIC

C3 29,811 VHL 5,460 0L_ -11.51 RAL 294,3I RA0 6568.2 VEL 12.296 PTN 2.21 VHP _.914 0PA -?.58

LNCH AZMTN LNCH TIME L-I TIME INJ LAT ]NJ LONG INJ RT ASC INJ AZMTN INJ TIME PO EST TIM

90.00 2 26 28 1946,71 -12.30 25.19 160.38 IIS,TI 2 56 55 1346.7

90.00 lj Z7 17 5321.78 27.46 241,91 166.78 82.80 12 55 59 4721.8

300.00 3 41 59 1703,05 -13.51 6.66 159,77 116.92 4 I0 22 1103.1

300,00 12 54 27 5040,67 28.80 221.03 166.58 81.63 14 I8 28 4440.7

13D.O0 4 37 4 1530.57 -16.70 3_1.77 1_7.97 120.27 5 2 35 930.6

liD.DO 14 15 52 4785,93 32.38 200.95 I65,84 76.38 15 55 37 4185.9

_IFFGRENT]AL C_REETI_Y_t3 _]O-(OURSE EXECUTION _CC_RACY

TOE .0628 TRA-I,4349 TC3-1,3449 BAU .5515 $GT 2126.7 $GR 474.| 5G3 375.9

ROE -.2180 RRA .2010 RC3 .3852 FAU .12655 RRT -,8602 RRF -.9048 RTF .9112

FOE .5732 FRA-I.5258 FC3-3.675_ 8$P 6485 SGO 2178.9 R23 .8179 RI3 -.9160

BOE .2269 BRA 1.4490 0C3 |.5837 FSP "I219 SGI 2165,9 $G_ 237.4 TH_ 169.01

INC 1,9)8Z V3 ]0.275

4PO 160.91 v2 34.943

ETC 175.90 CLP-32].77

R4P 296.34 ECC 1,4906

IN; 2 LAT IN; 2 LONG

-B,T4 I_._2

26:I8 253.48

-9.79 359.84

27.35 212.5}

-12.55 _45.1_

30.44 |92.27

ORBIT DETeRMINaTION 4CCUR4CY

ST 467.8 SR 238.0 SS 217.Z

CRT -,4070 CR$ ,8060 CST -.8603

LSA 520,8 MSA 225.8 SSA 19.6

ELI 480,2 EL2 211,7 _LF 165.40

LAUNCH OATE DEC 22 1965 FLIGHT TIME 10B,DO ARRIVAL 0ATE APR 9 3966

HELIOCENTRIC CONIC

RL 147.16 LAL .00

RP 108,4B LAP .77

RE 105.04] GL 9.03

PLANETOCENTRIC CONIC

C3 20.82| VHL 5,368

LNC_ _MT_ LNCH r_E

90.00 2 36 27

90.00 J1 24 49

i00.00 3 51 31

100,O0 12 52 26

110.00 4 45 37

330.00 I4 14 50

DIFFERENTIAL CORRECTION5

TOE .0364 TRA-I,468S TC3-1.477_ 8AU ,58S8

ROE -.I940 RRA ,1972 RC3 .3597 FAU .I1995

F_£ .2962 FRA-1,3776 FC3-3.6031BSP 6909

B_E ,I974 _RA 3.4B17 BE3 1.5203 FSP

DISTANCE 322.285

LOL 89.94 VL 28,471 GAL -9.93 AZL BB.28 HCA 153.25 SMA I33,64 ECC .19922 INC 1.7210 VJ 30.27}

LOP _43._0 vP 38.127 GAP 3.81 _ZP 91.54 TAL 230,05 TAP 23.30 RCA 107,01 4PO 160.26 VZ 34.9_Z

OP 16.90 ZAL 153.49 _AP |E4.97 ET$ 9,58 ZAE 142.54 ETE ]61,4_ 7_( 29.93 ETC 17_.06 CLP-126.BO

DLA -12,25 RAL 295.Z5 RA0 _568'2 V£L 12.255 PTH 2.20 VHP 4,037 DPA -6.30 RAP 296.32 ECC 3.474}

L-[ T_M_ _NJ L_T _NJ LONG IN; R7 AS( IN; ATMTH IN; TIM_ PO CST TIM [NJ _ L_T INd _ LON6

19J_.33 -11,30 _3,_4 160,80 116,14 3 8 20 131].3 -7,70 36.4I

5338,26 27.60 _43.10 167.42 83.39 12 53 48 4738.3 26.39 _34.64

167J,13 -1_.52 4.8| 160,17 117,37 4 19 23 lOT1.1 -8,75 358.04

5055,70 28.95 222,12 167.23 82.19 J4 |6 42 4455.7 27.56 233.59

15OI,73 -|5.70 350.13 158.35 120.76 5 IO 38 903,7 -31.51 _43.}4

4797.85 32.54 201,85 J66,53 ?8.89 15 34 48 4197,9 30.66 393.3}

MID-COURSE EXECUTION ACCURACY ORBIT _ETERMINATION ACCURACY

SGT 22_5.9 $GR 488,3 $63 359,7 ST 485.0 SR 217.2 SS 196.4

RRT -.8770 RRF -,9266 RTF .9116 CRT -.3766 CR5 .7845 CST -.8602

SGB _308.2 RZ3 .247j RI3 -.916_ L$_ 524.8 NSA 212.8 $5_ J9.5

-I|62 S¢| 2296.6 $G2 _30.5 THA 169.34 EL) 49).3 EL2 )97.9 4LF 368.}6

1962



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 2 1965-661

LAUNCH _ATE _EC 22 1965

HELIOCENTRIC CONIC

RL 147.16 LAL .0D

RP 108.5Z LAP .§9

RC 107.406 GL 7,86

PLANETOCENTRIC CONIC

C3 Z7,SJD VHL 5.273

LNCH AZM7H LNCH TIME

90.00 2 49 16

90.00 11 ZO Z4

100.00 4 3 41

lO0.O0 17 48 40

110.00 4 56 23

IlO.O0 14 1Z Z8

FLIGHT TIHE II0.0O ARRIVAL CAT[ APR 1l ]966

01STANCE 328,343

LOL 89,94 VL 28.414 GAB -9.74 ATL 88.52 HCA 156,43 5HA 133.Z0 ECC .19827 INC 1,4753 Vl 30.2?5

LOP 246.38 VP }8,073 GAP 4.11 ATP 91.35 TAL 228.86 TAP 25.29 RCA 106.80 JPO 159.61 v2 34.920

GP 18.51 7AL 153.04 7AP 127.Z3 ETS 12.05 ?XE 140.48 ETE 160,28 7K 30.32 ETC 180.70 CLP-IE9.64

DBA -13.26 RAL 296.30 RAG 6568.! VEB 12.214 PTH 2.19 VHP 4.153 CPA -4.66 RAP 296.43 EC¢ 1.4577

L-I TIME INJ LAT ]NJ LONG INJ RT ASC INJ A7MTH INJ TIME PO CST TIM INJ Z LAT INJ 2 LONG

1870,15 -I0,00 20.74 161.33 116.63 3 ZO 26 1270.1 -6.34 13.97

5363.62 27,78 244.93 J68.25 84.29 12 49 48 4763,6 Z6.?D 236.43

J630.02 -11.22 2.44 160.69 J17.89 4 30 51 IO30.0 -T.4D 355.74

5078.99 29.15 223.82 J68.08 83.06 14 ]3 J9 4479.0 27,88 215.25

J464,98 -14.41 548.07 |58.83 121.34 5 20 48 865.0 -IO.16 341,55

4816,79 32,78 203.27 167.44 79,70 15 32 44 4216.8 31.01 J94.50

DIFFERENTIAL CORRECTIONS

TOE -.O052 7RA-J.4931 TC3-1,6186 8AU ,6200

R0E -.1671RRA .1927 RC3 ,4017 FAU .11331

FOE .2017 FR_-J.2317 FC]-3.5275 8SP 7369

BDE .I672 8RA 1.5054 BC3 1,6677 FSP -1114

LAUNCH GATE 0EC 22 J965

HELIOCENTRIC CONIC

MID-COURSE EXECUTION ACCURACY ORBIT 3ETERMINATION ACCURAC Y

557 2385.8 SGR 508.7 SG3 343.2 5T 502.6 5R 193.1 55 172.3

RRT -.8906 RRF -,9462 RTF .9118 CRT -.3287 CRS .7314 CST -.8730

SGB 2439.4 R23 .2785 R13 -.9169 LSA 530,7 MSA 193.8 554 19.7

SGJ 2428.8 5G2 227.3 THA 169.15 ELI 507.2 EL2 180.7 ALF 171.75

FBIGHT TIME 112,00

DISTANCE 334.379

ARRIVAL CATE APR 13 1966

RL 147.16 LAB .00 LOL 89,94 VL 28.356 GAB -9.54 ATL

RP J08.56 LAP .40 LOP 249.56 VP 38.019 GAP 4.39 AZP

RC 109,770 GL 6.27 GP 20.62 7AL 152,56 7AP 129,06 ETS

PLANETOCENTRIC CONIC

C3 26.784 VHL 5.175

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

90,00 3 6 28 181J.85 -8.20

90.00 11 |Z 45 5403.23 28.02

I00.00 4 19 56 1574.83 -9,45

100.00 J2 41 59 5115.49 29,42

110.00 5 I0 33 I416.24 -12.67

liD.DO I4 7 50 4846,84 33.12

OIFFERENTIAL CORRECTIONS

TOE -.0665 TRA-J.5046 7C3-1.7687 8AU .6538

ROE -.J364 RRA .1864 RE3 .453J FAU .J0625

FOE .09IJ FRA-J,0809 FC3-3.4343 BSP 783I

BOE .1517 BRA 1,5161 8C3 1.8258 FSP -I061

88.84 HCA 159.62 5MA 132,76 ECC .19727 INC 1.1581 VI 30.275

91,09 TAL 227.63 TAP 27.25 RCA 106.57 APO I58.95 v? 34.999

15.08 74£ 138.39 ETE 158.7J 7AC 30.98 ETC 184.00 CLP-I32,32

OLA -J4.66 RAL 297.50 RAD 6568.I VEB 12,172 PTH 2.J8 VHP 4.290 OPA -2.50 RAP 296.60 ECC 1.4408

INJ BONG INJ RT ASC INJ ATMTH INJ TIME PO C$T TIM INJ 2 LAT INJ 2 LONG

17.40 162.06 117.20 3 36 40 1211.9 -4.49 10,69

247,81 169.37 85.71 12 42 49 4803.2 27.J3 239.25

359.31 161.39 118.49 4 46 lO 974.8 -5.57 352.67

226.50 169.24 84.45 14 7 14 4515.5 28.34 217.87

345.37 159.48 122.02 5 34 I0 816.2 -8.35 338.93

205.55 168.68 8J.0J 15 28 37 4246.8 3J.52 196.69

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACv

5GT 2514.3 $CR 536.9 SG3 325.3 ST 524,6 SR 164.6 SS 147.9

RRT -.8999 RRF -.9628 RTF .9116 CRT -,2632 CRS .6J64 CST -.9080

5G8 2571.0 R23 .3106 R13 -.9172 LSA 544.0 MSA 166.7 SSA ZO,3

5G1 2560.7 552 229.9 THA 169.03 ELI 526.6 EL2 158.2 ALF I74.81

LAUNCH OATE 0EC Z2 1965 FLIGHT TIME 114.00 ARRIVAL CATE APR 15 1966

HELIOCENTRIC CONIC DISTANCE 340.394

RL 147.16 LAL .OD LOB 89.94 VL 28.296 GAL -9.33 A7B 89.27 HCA 162.79 5MA 132.32 ECC .19637 INC .7284 vI 30.275

RP 108.59 LAP ,22 LOP 252,73 VP 37.964 GAP 4.67 A7P 90.70 TAB 226,36 TAP 29.15 RCA 106.34 APO 158.30 v2 34.897

RC 112,133 GL 4.02 GP 23.46 TAB I52.02 ZAP 150,33 ET5 18.90 7AE 136.10 ETE 156.59 7kC 31.99 ETC 188.J8 CLP-134,87

PLANETOCENTRIC CONIC

C3 2_.766 VHB 5.076 DLA -16.70 RAL 298.91 RA0 6568.0 VEL 12.130 PTH 2.17 VHP 4.461 0PA .39 RAP 296.77 ECC 1.4240

LNCH AZHTH LNCH TIME L-I TIME INJ BAT INJ LONG INJ RT ASC INJ A7MTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.OO 3 31 8 1728.38 -5.58 12.67 165.17 117,81 3 59 56 1128,4 -1.81 6.02

90,O0 10 59 19 5467.49 28.26 252.49 170.96 88.05 12 30 26 4867,5 27.69 _43.87

tOO.D0 4 43 J 1496.46 -6,87 354.92 162.46 I19.16 5 7 57 896,5 -2.93 548.34

100.00 12 30 8 5174.64 29,7] 230,87 170,88 86.73 J5 56 22 4574._ 28.96 222.J5

IIO,O0 5 30 20 1348,19 -10.18 341.66 160.45 122.8! 5 52 48 748.2 -5.79 335.33

110.00 13 59 17 4895.68 33,58 209.29 |70,48 83,17 15 20 53 4295.7 32.27 200,30

OIFFERENTIAL CORRECTIONS MI0-COURSE EXECUTION ACCURACY ORBIT CETERMINATION ACCURACY

TOE -,1558 TRA-1.4958 TC3-1.9236 BAU .6860 SGT 2636.7 SGR 574,5 SG3 303.9 ST 550.4 SR 129.6 55 131.6

ROE -,0997 RRA ,1764 RC3 .5158 FAU .O98|6 RRT -,9039 eRr -.9760 RTF .9107 CRT -.1944 CRS .3838 C57 -,964!

FOE -.0376 FRA -.9155 FC3-3.2980 BSP 8_36 SGB 2698.5 R23 .3410 RI3 -.9170 LSA .575.2 MSA 129.4 554 22,0

8DE ,1849 BRA 1.5062 BE3 1.9916 FSP -988 SGI 2687.7 552 24J.1 THA 169.77 ELI 561,0 EB_ 127.0 ALF 177.29

LAUNCH DATE OEC 22 1965

HELIOCENTRIC CONIC

RL 147.16 LAL .00

RP IO8.63 LAP .03

RE 114.493 GL .64

PLANETOCENTRIC CONIC

C3 24.824 VHL 4.982

LNCH AZNTH LNCH TIME

90.00 4 IO 31

90.00 I0 33 56

100.00 5 19 18

IO0.O0 12 7 50

110.00 6 0 33

llO.O0 13 43 5

DIFFERENTIAL CORRECTIONS

TOE -.2987 TRA-1.4624 TC3-2.0852 8AU .7197

ROE -.O490 RRA .1618 RC3 .5958 FAU ,088_7

FOE -.2072 FRA -.7410 FC3-3.1027 BSP 8705

BOE .3026 BRA 1.47/3 BC3 2.1686 FSP -913

FLIGHT TIME 116.00 ARRIVAL 0ATE APR 17 1966

DISTANCE 346,389

BOB 89.94 VL 28.236 GAL -9.|2 A?L 89.89 HCA 165.97 SMA 131.87 ECC .J9552 INC .1106 vl 30.275

LOP 255.91 VP 37.909 GAP 4.93 AZP 90,11 TAL 2_5.O4 TAP 31.D1 RCA 106.09 APO 157.65 V2 34.886

GP 27.45 7AL 151,26 TAP 130.75 £T5 23.81 7AE J33,36 ETE |53.74 7AC 33.54 ETC 193.62 CLP-137,36

DLA -J9.81 RAL 300.66 RAD 6568.0 VEL 12.091 PTH 2,16 VHP 4.693 CPA 4.43 RAP 296.80 ECC 1.4085

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ ATMTH INJ TINE PO CST TIM INJ 2 LAT INJ 2 LONG

1597,09 -1.37 5.32 165,J4 118.29 4 37 8 997.1 _.43 358.69

5580.41 28.24 260.75 173.32 92.18 12 6 56 4980.4 28.24 252.08

1373.J5 -2,80 348,_J 164,34 119.77 5 42 J3 775,1 1.18 341.69

5277.59 29.88 2_8,52 173,37 90,75 13 35 48 4677.6 29.67 229,72

1245.90 -6.36 336.20 J62.14 123.66 6 21 18 645.9 -1.90 329.96

4979.61 34,07 2J5,79 J73.27 86.99 15 6 5 4379.6 33.27 206.64

MID-COURSE EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURAC y

SGT 2762.3 5GR 628.3 5G3 279.1 5T 639.8 5R 83.7 SS 151.3

RRT -,9033 RRF -,9860 RTF .9105 CRT -.2535 CR5 .1393 CST -.9773

5GB 2832.9 R23 .3635 Rl3 -.9177 L5A 657,1 NSA 82.9 SS4 _5,8

5G1 2820.5 5G2 264.0 THA 168.29 ELI 640.2 EL2 80.9 ALF J78.07

1963



JPL TM 33-99 EARTH-VENUS TRAJECTORIES ,VOL 2. 1965-66

LAUNCH CATE CEC 2Z 1965 FLIGHT TINE 119,00 ARRIV&L _AT[ APR |9 1966

HELIOCENTRIC CONIC

RL |47.16 LAL .00

Rp 109.66 LAP -.16

RC 116.852 GL -4.83

PLANETOC£NTRIC CONIC

C3 Z4.Z0I VHL 4.919

LNCH ATNTH LNCH TIME

90.00 5 30 26

90.00 9 33 29

I00,00 6 29 J6

I00.00 11 l? 20

IlO,00 6 54 38

I10.00 13 8 2T

0IFF£RENTJAL CORRECTIC_S

TOE -.5375 TRA-|.3?90 TC3-2.2206 BAU .7522

R0E .0299 RRA ,I338 RE3 .6883 FAU ,O??OJ

rOE -.4242 FRA -.5364 FC3-Z.7548 BSP 9109

8DE .$383 BRJ J,3855 BE3 2,3248 FSP -80|

OISTANCE 352.363

LOL 89.94 VL 28.J75 GAL -8.90 42L 90.85 MC4 169.14 SM4 I31.42 £CC ,19423 INC .8504 Vl 30,Z25

LOP 259.09 VP 37,8}4 G4P 3,18 42P 99.16 T4L 223.69 T4P 32.83 RE4 105.93 4PO JS?.OJ V? 34,875

GP 33.33 ?4L |49.26 ?4P |?9.74 ETS 30.23 74E 129.59 ETE 149.96 ?4C 36.08 ETC Z00,87 CLP-J39.gl

eL4 -24.91R4L 303.10 R40 6368.0 VEL I2.066 PTM 2.J6 VHP 5.058 CP4 10.32 R4P Z96.43 ECC 1.3983

L-I TIME INJ L4T INJ LONG INJ RT ASC INJ 47NTH INJ TIN[ PO CST TIN INJ Z LAT INJ Z LONG

I340,62 6.86 330.96 I69.74 117,54 5 52 46 740.6 10.49 344.17

5824.40 26.35 278.32 I76,76 I00.27 11 10 33 5224.4 27,57 Z69.86

1150.66 4.79 335.87 168.61 119.54 6 48 27 550.7 8.69 3Z9.Z5

3489.60 28.67 254.14 177.21 98.86 12 48 49 4889.6 29.59 245.45

1071.lJ .29 327.03 165.8! 124.1_ ? 12 29 471.1 4,79 320,83

5141.9I 33.92 228.43 12?.93 94.47 14 34 9 4541.9 34.IT 219._1

MI0-COURS£ _X_UlrION 4((UR4CV _q01T 3ETERNIN4TION 4CCURACY

SGT 2881.2 SGR 699.6 SG3 245.4 ST 823.6 SR 65.4 SS 236.7

RRT -.89f19 RRF -.9922 RTF .9106 CRT -.9370 CRS .8321 CST -.951?

SG8 2964,9 R23 .3263 RI3 -,9194 LSA 856.3 MS4 71.9 554 18.?

SGI 2949.3 SG2 303.6 THA 162.39 ELI 825.9 £L2 22.8 4LF 175.74

L4UNCH 04TE OEC 22 I963 FLIGHT TIME ]20.00 4RRIV4L D4TE 4PR Z1 |966

HELIOCENTRIC CONIC 0ISTANCE 338.315

RL 142.16 LAL .DO LOL 89.94 VL 28.114 G4L -8.67 A?L 92.60 HCA I22.3! SMA 130.97 ECC .J9399 INC 2.6005 Vl 30.2?5

RP i08.69 L4P -.33 LOP 262.25 VP 37,799 G4P 3.43 A?P 87.42 T4L 222.30 T4P 34.61 RCA 105.57 4PO 136.38 V? 34.865

RC IJ9.206 GL -I4,63 GP 42.34 ?AL |43,28 ?AP J26.0_ ET$ 38.62 7AE I23.58 ETE I43.30 ZAC 40.62 ETC 210.63 CLP-142.98

PL4NETOCENTRJC CONIC

C3 24.946 VHL 4.99_ OLA -34.I_ RAL 307,30 RAO 6_8,0 VEL I2.096 PTM 2.J? VHP 3.774 OP4 I9.43 R4P 295.00 ECC 1.4105

LNCH 4tMTH LNCH TIME L-I TIME INJ L4T INJ LONG INJ RT 43C INJ AZMTH INJ TIME PO CST TIN INJ 2 L4T INJ 2 LONG

70.12 5 J9 48 1419.84 21.29 4.67 181.12 116.93 5 43 28 819.8 25.22 357.21

I09.88 10 I7 38 _760.07 2J.80 271.89 181.13 IJ6.92 lJ 53 36 3160,I ?_.23 264.43

70.12 5 J9 48 1419,84 21.79 4.67 J8I.I2 IJ6.93 5 43 28 819,8 25.2? "357.21

109.88 IO I? 36 5760.07 21.80 271.89 J81.I3 1|6.92 II 53 36 5160.1 25.23 264.43

IlOoO0 I0 2 8 3807.2I Z0,28 274.73 180.28 II8.I2 II 38 35 3207.2 83.8B 267.43

llO.OO lO 34 27 3708.73 23.32 268,70 J81.94 IJ3.73 I2 9 35 3108.7 26.59 261.06

OIFFERENTI4L CORRECTIONS MI0-EOURSE EXECUTION 4CCuR4C_ ORBIT 0ETERMIN4TION 4CCUR4CV

TOE-I.OI30 TRA-I,Ig?2 TC3-2,2267 BAU .7842 SGT 3008.3 SGR 790.I 5G3 J97.7 ST 1265.9 Sg 212.0 SS 414.2

ROE .IPI7 RRA .0739 R(3 .7360 F4U .06049 RR7 -.880I-RRF -.9936 RTF .9149 CRT -.9656 CR5 .9995 CST -.9675

FOE -.7137 FR4 -.2969 F(3-2.0993 BSP 960I SGB 3IJ0,3 R23 ,37J2 RI3 -.9253 LS4 J344.! MS4 111.3 SSA 5.8

BOE 1.0291BR4 1.1995 8C3 2.33J6 FSP -650 SGI 3088.8 SG2 365.3 TMA 166.80 ELI 1_82.4 EL? 54.4 ALF 170,80

LAUNCH DATE DEC ?2 1965 FLIGHT TIME 122,00 ARRIV4c CATE APR 23 J966

HELIOCENTRIC CONIC 01ST4NCE 364,233

RL 142.16 LAL .00 LOL 89.94 VL 28,052 G4L -8.43 4?L 96.76 NC4 |25,4( SM4 130.53 ECC .19328 INC 6.7578 Vl 30.?25

RP 108,T2 LAP -.53 LOP 263.4? VP 37.744 G4P 3.66 47P 83.26 T4L 220,87 T4P 36.33 RCA 105.30 4PO 155t76 v2 34.856

RC 121.557 GL -34.01 GP 57.83 ZAL 133.30 74P IJ7.I9 ETS 50.15 ZJ[ 1J2,43 ETE ]41.83 Z4C 49.41 ETC 224.39 CLP-J49.1]

PLANETOCENTRIC CONIC

C3 34,075 VHL 5.837

LNCH AZNTH LNCH TIME

44,_8 4 J5 23

13_,42 12 53 40

44,58 4 I5 23

13_.42 12 53 40

44,58 4 15 23

|35,42 12 53 40

C|FFERENTI4L CORRECTIONS

T02-2.296I TR4 -.8962 TC3-1.6403 BAU .7896

ROE .4980 RR4 -.0976 RC3 .5604 F4U .03643

F02-1.0504 FR4 -.0020 FC3 ".9256 BSP 10139

_E Z.3495 8R4 .TO30 Be3 J.T334 FSP -423

OL4 -51.84 R4L 3JP.79 R40 6_68.3 VEL 12,468 PTH 2.26 VHP 7,773 0P4 34.21 g4P 290.10 ECC 1.5608

L-I TIME INJ L4T INJ LONG INJ RT 4S( INJ 4?NTH INJ TIME PO CST TIN INJ _ L_T INJ ? LONG

1800.96 27.62 42.60 204.49 135.78 4 43 24 1201.0 33.20 36.35

3534.8| 27.64 25?.09 204.30 135.78 14 2_ 35 4934.8 33.2J 250.84

1800.96 27.62 42.60 204.49 135.78 4 45 24 1201.0 33.20 36.35

5554.81 27.64 257.09 204.50 133.78 14 25 55 4934.8 33,?! 250,84

1_00.96 ?7.62 42.60 204°49 |33.78 4 45 24 1201.0 33.20 36,35

5534.81 27.64 237.09 204.30 133.78 J4 25 55 4934.8 33.21 250.84

MI0-C(_LJR_ EX_CUTZON ACCURACY ORBIT OET[RMIN4TION 4CCUR4C_

SGT 3157._ SGR 83I,_ SG3 J29.0 ST 2278,T SR 491.4 SS 692.7

RRT -.8318 RRF -.9739 RTF .934| CRT -,9710 CRS .9952 CST --9898

SGB 3265,0 R23 ,3_56 RI3 -.9447 LS4 2427.5 MS4 144.7 554 1.5

5GI 3233.8 SG2 430.6 TH4 167.40 ELl 2328.3 EL? 114.9 4LF ]68.14

LAUNCH 04TE O£C 22 1965 FLIGHT TIME I24.00 4RRIV4L C4T£ 4PR 25 J966

LNCH AZMTH

27.6R

152.32

27.68

152.32

2?.68

152.32

OIFFERENTI4L

HELIOCENTRIC CONIC OISTANCE 370.010

RL 14T.16 L4L .00 LOt. 89.94 VL 27.990 GAL -8.]3 4?L lJ8.IO HCA 178.47 SM4 130.08 ECC .I9232 IN(28.0993 VI 30.215

RP 108.73 L4P -.72 LOP 268.59 VP 37.690 GAP 3.84 A?P 6J.9J TAL 219.34 TAP 37.82 RC4 105.07 4PO 155.10 v2 34,846

RC 123,903 GL -61.81 GP 76,6J ZAL I0_.I2 Z4P I00.55 ETS I13.98 74£ 86.45 ETE 193.43 Z4C 64.91ETC 292.82 CLP 142.26

PLANETC_ENTRIC CONIC

C3 219.227 VHL 14.806 0L4 -63,86 RAL J5.73 RAO 637j.3 VEL |8.434 PTH 3.04 VHP 20.084 0P4 55.03 R4P 260.9? £CC 4.60?9

LNCH TIME L-Z T|NE INJ LAT INJ LONG JNJ R7 A$C INJ AZMTH INJ TIME PO CST TIN INJ ? L4T INJ 2 LONG

7 18 27 228?.04 8.03 72.29 282.10 135.60 7 36 34 1687.0 J5,32 69,29

17 2_ 4 3831.04 8.06 265.33 282.J2 J33.60 19 2 35 5251.0 J5.33 262,35

7 J8 2? 2287.04 8.03 72.29 282.10 J35.60 7 36 34 1687.0 15,32 69._9

17 23 4 585|.04 B.06 263.33 282.12 135.60 19 2 3_ 325J.0 J5,33 262,35

7 |8 27 2287.04 8.05 72.29 282.10 135.60 7 36 34 1687.0 J5.32 69.29

J7 25 4 5851,04 8.06 265,35 28_.12 135,60 J9 2 35 3251.0 15.33 262,35

CORRECTIONS NI0-COUR$E EXECUTION ACCURACY ORBIT 0ETERNIN4 TION ACCURACY

T0[-3.5349 TRA 2.0033 TC3 .0637 84U .J927 SGT 2350.J 5GR 232J.6 SG3 56.8 ST |488,5 SR 1922.3 SS ?5J.!

R02-4.8686 RR4 1.4338 RC3 .DO21 F4U .00397 RRT .946J RRF .95?7 RTF .9993 CRT .9840 CRS -.9883 CST -,9997

rDE-I.O445 FR4 .5438 FC3 -,0132 BSP J1423 5G_ 3303.4 R23 -.J244 R13 ,99_2 LS4 2539.1 MS4 2J9.8 SSA ,3

_0E 6.02_4 8R4 2.4635 8C3 .0658 FSP -203 $G1 3258,6 SG2 542.3 TH4 44,63 ELI 24_6._ EL_ 210,_ ALF 5_,44

I964



JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL 2, 1965-66_

LAUNCH CATE DEC 22 J965 FLIGHT T|ME |26.00 ARRIVAL OATE APR 27 1966

HELIOCENTRIC CONIC O|STANCE 376.320

RL 147.|6 LAL .00 LOL 89.94 VL 27.9Z6 GAL -7.96 AZL 63.64 HCA 188.03 SMA J89.64 ECC .}9865 INCZ6.3552 Vl 30.275

RP 108.78 LAP -.90 LOP 271.76 VP 37.636 GAP 6.IB ATP |J6.34 TAL 8|8.08 TAP 40.1J RCA 104.64 APO 154.6a VZ 34.8)8

RE J26.245 GL 61.58 GP -75.02 7AL 105.66 TAP 104.89 ET$ 850.53 7AE 88.69 [TE 171.96 7AC 89.25 ETC ??,J2 CLP J73.96

PLANETOCENTRIC CONIC

C3 193,157 VHL J3.970 0LA 44.33 RAL 303.3! RA0 6571.! VEL 17.790 PTH 2.99 VHP IS.ITB 0PA "79.80 RAP 114.98 ECC 4,2JJB

LNCH &TMTH LNCH TIME L-I TIHE IN| LAT IN| LONG |NJ RT A$C |NJ AZMTH IN| TIME PO CST TIN IN| 8 LAT IN| 8 LONG

54.34 J3 45 84 4743,32 -7.00 8|8.94 206.10 46.1! J7 4 89 4145.3 -J8.30 213.46

123.66 Z3 16 16 3357,49 -6.99 111,69 206.09 46.I1 24 J8 13 8737.5 -17.49 J06.22

54.34 J5 45 24 4749.38 -7.00 218.94 806.|0 46.JJ J? 4 89 4|43.3 -J8.50 2J3.46

123.66 Z3 J6 16 3357,49 -6.99 |II.69 E06.09 i6,1J 84 I2 13 Z757.5 -12.49 |06.Z?

54.34 J5 43 84 4743.32 -7.DO ZJ8.94 806.J0 46,1I J7 4 89 4J45.3 -18.50 8J3.46

125.66 23 16 J6 3357,49 -6.99 I1|.69 806.09 46,|J 84 18 13 8757.3 -18.49 106.88

DIFFERENTIAL CC_RECTIONS M|0-COURSE EXECUTION ACCURACY ON6]T 0ETERHINA TION ACCURACY

TOE 5,6214 TRA-8.3|46 TC3 -.0764 6AU .|993 SGT 2669.8 SGR 82J7,7 SG3 65.5 ST 8339.7 SR 1394.I 55 891.0

ROE-3.7087 RRk 2.8J84 RC3 .00J5 FAU .00707 RRT -.954J RRF -.9420 RTF .9989 CRT -.9905 CR5 .9889 C$T -.9999

F0E 1.6|72 FRA -.6815 FC3 -.03|3 BSP 9275 SGB 34_9.9 R23 -.I597 RI3 -.9868 LSA 8959.l NSA I87.4 SSA .8

BO£ 6.73|3 BRA 3,6470 Be3 .0764 FSP oj95 SG| 343|,3 SG2 516.4 THA |40.52 ELI 8883.3 £L8 I8J.7 ALF 145.82

LAUNCH OATE DEC 22 1963 FLIGHT T|ME IEB.O0 ARR|VAL 0ATE APR 29 J966

HELIOCENTR|C CONIC

RL 147.J6 LAL .DO

RP I08.80 LAP -J.D8

RC JEB,3BJ GL §O.II

PLANETOCENTR|C CONIC

C3 98.309 VHL 7.636

LNCH ATMTH LNCH TIME

76,88 J7 33 46

I03.I8 El 2 84

76.88 17 33 46

]03.I8 8| 2 24

IIO.O0 23 38 5I

liD,DO I_ 36 29

DISTANCE 382.]22

LOt. 89.94 VL 87.866 GAL -7.70 AZL 77.75 HC6 I63.10 SNA |89.20 ECC .19218

LOP 274.92 VP 37.582 G&P 6.37 AZP |02.20 TAL 2J6.52 TAP 41.62 RCA I04.37

GP -52.J9 ZAL JAB.37 ?kP J23,07 ETS 298.85 7AE%JJO,49 ETE 809.7l ZaC 73.39

OLA 30.98 RAL 300.11RA0 6569.1 VEL 13.404 PTH 2.45 VHP 7.363 DPA -71,74

L-I TIME IN| LAT IN| LONG IN| RT A$C XNJ AZNTH IN| TIME PO CST T|M

4137.78 -I3.5| |74.74 196.53 61.86 J8 42 44 3537.8

3467.09 -13.50 125.23 I66.53 6|.83 22 OJI 8867,1

AJ37.78 -I3.5J |74.74 J86.53 6J.86 J8 42 44 3537.8

3467.09 -13.50 125.23 186.53 6|.85 22 O JJ 8867.J

2979,33 -25.74 94.29 |92.77 66.69 84 28 31 8379.3

3673.34 -1.88 J33.83 179.46 55,86 80 fit 42 3073.3

DIFFERENTIAL C_RRECTION$

TOE Z.9J93 TRA-8,7570 TC3 -.9249 BAU .7260

ROE .3J57 RR4 .2404 RC3 -.1094 FAU .0373J

F0E Z.3539 FRA -.7410 FC3 -.3540 BSP IJ02I

B0E 2.9565 BRA 2.7675 BC3 .9314 FSP -46!

INC18.8495 VI 30.879

APO I54.04 V2 34.630

ETC J23.02 CLP-J58,89

RAP 333.00 ECC J,9596

|NJ 8 LAT IN| 8 LONG

-J7.l? J67.75

-17,J6 118.87

-17.17 167.78

-I7.J6 JIB.8?

-28.66 86,34

-6.35 J87.60

OR6JT OETERH/NATION ACCURACY

ST 8307.5 SR 245.8 95 794.8

CRT .8368 CRS -,9|08 CST -.9888

LSA 8434.0 HSA J70.$ 8SA I.J

ELI 2316.6 EL2 -J33.7 ALr 5.J0

MID-COURSE EXECUTION ACCURAC_

SGT 355J.9 SGR 358.2 SG3 J36.5

RRT ,I944 RRF .4966 RTF .9470

SGB 3569.9 R23 .3J69 RJ3 .9476

SGJ 35_2.6 SG2 35J.3 THA I.I3

LAUNDN DATE DEC Z8 1965 FLIGHT TINE t30.00 ARRIVAL DATE NAY l 1966

HELIOCENTRIC CONIC

RL J4T.I6 LAL -00

RP J08.88 LAP "1.86

RC 130.911 GL 48.39

PLANETOC6NTRIC CONIC

C3 39.139 VNL 6.896

LNCH ATNTH LNCH TIME

90.00 81 51 88

90.00 16 58 3

]00.00 83 30 36

JO0.O0 16 I l|

IlO.O0 I 19 flO

liD.00 16 38 48

DIFFERENT|AL CORRECTIONS

TOE 2.0308 TRA-Z.4430 TC3-1.5343 68U .8069

ROE .2775 RRA .O96| RC3 -.J555 FAU .0_415

FOE J.3233 FRA -,7464 FC3-J.J97_ BSP IJ33|

BOE 8.0695 BRA 8.4449 BE3 J.5421 FSP -635

DISTANCE 387.989

LOL 89.94 VL 87.904 GAL -7,43 AZL 61.20 HCA I88.83 SNA 186.77 ECC .J91BI ]NC 8.7986 VJ 30.815

LOP 878,09 VP 37.529 GAP 6.58 AZP 98.71 TAL 8IA.gB TAP 43.23 RCA ]04.07 APO I53.47 V2 34.82Z

GP -37.81 ZAL 183.91 7AP I34.89 ETS 309.36 7AE I80.I5 ETE 807.16 ZAC 64.54 ETC J32.49 CLP-ISJ.87

OLA 83.35 RAL 301.79 RAO 6568.3 VEL JZ.669 PTH _.36 VHP 5.968 OFA -56,86 RAP 383.98 ECC J.6441

L-I TIHE IN| LAT IN| LONG IN| RT ASC IN| AZMTH [NJ TIME PO C6T TIM zNJ 8 LAT IN| 8 LONG

3813.83 -23.91 111.67 JBA,J8 78.16 88 44 36 86J3,8 -27.28 103.Z7

4|92.53 -.20 171.56 I74.64 6].66 18 7 56 3598.3 -3.99 164.93

2692.82 -28.I3 88.53 184.67 79.45 84 J9 8 8898,8 -89.30 79.94

3988.77 1.78 135.49 |73.34 60.]6 19 7 40 3386.8 -8.2J J48.9T

2563,88 -33.46 64.39 I85.66 62.55 2 8 34 1963.B -34.J3 55.41

3989.94 6.36 143.16 I70.69 36.34 19 37 38 3889.9 J.90 138,98

NED-COURSE EXECUTION kCCURACY ORBIT _ETERNINATION ACCURACY

SGT 3626.5 SGR 334.1 SG3 J88.2 ST 20J6.3 SR 855.9 SS 788.9

RRT .5094 RRF .7896 RTF ,9834 CRT ,8853 CRS -.9634 C$T -.9775

$GB 3641.9 R23 .3663 RJ3 .9268 LSA 2131.4 MSA J83.6 SSA 2.8

SGJ 3630.5 SG2 287,2 THA 8,70 ELI 8089.0 EL8 II8.3 ALF 6,43

LAUNCH DATE DEC 22 J963 FLIGHT TZI_ 132,00 ARRIVAL DATE NAY 3 1966

HELIOCENTRIC CONIC

RL I&7,|6 LAL °00

RP I08.85 LAP -|.43

RC I33.836 GL 37.81

PLANE TO_ENTRIC CONIC

C3 32.096 VHL 3.663

LNCH AZNTH LNCH TIME k-I TIME INJ LAT

90.00 22 31 47 2970.74 -28.13

90.00 16 J2 24 4334.96 4.38

J00.00 0 28 49 2670,56 -2g.BZ

J00.00 17 28 0 4J10.27 3.87

]10.OO 2 8 89 2377.46 -34.|7

liD.DO 18 4 49 3976.J3 9.59

DIFFERENTIAL CORRECTIONS

TOE 1.6900 TRA-2,2730 TC3ol,967| BAU .8456

ROE .ZlIO RRA °078| RC3 -.IZ60 FAU .06143

F0E 1.4170 FRA -.6776 FC3-J.6370 BSP 11635

BOE J.703I 8RA 8.2763 BC3 J.97II FSP -713

OI$TANCE 393.657

LOt. 89.94 VL 27.742 GAL -7.j6 AZL 62.75 HCA 19J,40 SNA I26.34 ECC .I9135 INC ?.248I vI 50.875

LOP ZBJ.Z5 VP 37.477 GAP 6,78 kiP 97.|! TAL 8J3.43 TAP 44.63 RCA I03.76 AP 0 152.93 VE 34.816

GP -28,I5 7AL 126.25 ZAP |4I.OJ ETS 316.27 ZAE I24.77 ETE 202,68 7AC 60.I3 ETC 138.67 CLP-13I.SI

OLA 19.08 RAL 303.63 RAO 6568.3 VEL 12,388 PTH 8.24 VHP 3.541 0PA -47.99 RAP 382,JI ECC 1.5282

IN| LONG IN| RT A$C IN| AZMTH |NJ TIME PO C$T TIN |NJ 8 LAT IN| Z LONG

94.30 180.94 66,57 23 41 |8 2370.7 -_8.30 85.64

179.52 17|.74 62.00 17 24 39 3734.9 .60 ]78,87

72.32 18J.04 87.8! ! J3 19 8070.6 -89.80 63.5J

162.J9 170.92 60.64 J8 30 31 351D.3 J.gJ J55.64

50.10 181,O9 9|,08 8 48 7 J777,3 -33.64 40.90

149.75 168.65 37,03 J9 JJ 5 3376.1 5.J8 J43.43

NI0-COUR$E EXECUTION ACCURACY ORBIT _ETERHINA TION ACCURACY

SGT 3717.0 SGR 2?0.0 SG3 213.5 ST 1839.9 SR 814.9 55 694.4

RRT .4778 RRF .?694 RTF .9J46 CRT .8674 CRS -.9643 C$T -.9682

SGB 3726.B RE3 .3764 RJ3 .9J54 LSA J987.6 HSA JgE,0 SSA 3.5

5G| 3719,2 SG8 237.0 THA 2.00 ELI I669.8 £L8 106,4 ALF 5.74

J965



JPL TM 33-99 EARTH--VENUS TRAJECTORIES tVOL. 2, 1965-66

LAUNCH 0ATf 0EC 2Z i963 FLIGHT TIN£ 134,00 ARR[V4L C4TE N4_ 5 J966

HELIOCENTRIC CONIC 0I$TANC{ 399,71?

RL 147,|6 L4L ,00 LOL 89,94 VL ??.680 GAL -6.88 ATL 83,64 HCA ]94.56 SNA

RP |08,87 LAP -|,60 LOP 284.41 VP 37,425 GAP 6,96 AZP 96.16 TAL 211.85 TAP

RC 135.553 GL 34.90 GP -22,33 ?JL J??.04 ?JP 145,37 EtS 3Z1,36 ?A£ ]IT.J] ETE

PL4NETOCENTRZC CONIC

C3 28,342 VHL 3,374 0LA

LNCN AZNTN LNCN TIME L o ] TIME IN] LAT IN] LONG IN] RT A$C IN] ATMTH IN] T_NE

90,00 23 24 44 2842,14 -28,E9 84.90 ]79,Z? 9],Z? 74 17 6

90,00 _5 53 57 4401,09 6.48 28J.24 271.12 62,J8 l? ? 18

100,00 0 59 22 25=9.63 -29,B0 63,33 179,2J 9?.53 ] 4J 51

100.00 17 5 56 4168.81 7,8] 165,45 ]70.40 61.05 ]8 ]5 25

110.00 2 28 17 ZZTI,4l -53,73 41.86 ]78.87 95,94 3 6 9

110.00 17 53 50 40J9.8! 11,20 ]flZ.lJ |68,36 57,49 19 0 29

OIFFERENTIAL CORRECT|ON$ MI0-COURSE EXECUTION ACCURACY

TOE ].5004 TRA-_.]6Z_ TC3-?.5095 8AU .8756 SGT 3814.Z SGR 2E].6 SG3 2Z4.?

ROE .J740 RRA ,0729 RC3 -,0805 FAU ,06389 RRT ,3720 RRF ,6733 RTF .908|

F0E J,3064 FRA -.3898 FC3-1.9315 9SP ]]949 SG8 3820.7 R23 .3603 RI3 .9085

8DE J,Sl0fl 8RA 2,1635 8C3 2,3]09 FSP -746 561 3815.J SG2 205,? THA ].24

127.92 [CC ,19140 INC 6.3639 vJ 30,Z75

46.41 RE4 103.44 AP0 132.40 v2 34,809

198.87 ?AC 58.?J ETC 143.32 CLP-J3Z.BI

]6.36 RAL 30S.44 RA0 6568,1 VEL 17,Z36 PTH 2,20 VHP 5,399 OPA -41.45 RAP 327,1! £CC 1.4664

PO CST TIN IN] 2 LAT |NJ Z LONG

?747,1 -27,8| 76.Z7

380?.? _.73 }76.37

]949.7 -29.J3 34.39

3568.8 3.89 158,86

1671.4 -32.54 32.83

3419.8 6.83 145.74

ORBIT 0ETERH]NATION ACCURACY

ST 1773.0 SR 188.9 SS 663.1

CRT .8502 CR5 -.9632 CST -,9602

LSA 1892.0 MSA J97.7 S$A 4.8

EL] 1780.3 EL? 99,l ALF 3.|9

LAUNCH O&TE DEC ZZ 1965 FLIGHT TIME 13_.00 ARRIVAL 0ATE NAY 7 1966

HEL/O_ENTRIC CONIC D/STANCE 405.567

RL |47,J6 LAL ,DO COL 89.94 VL 27,619 GAL -6.59 AZL 84.21HCA 197.72 SHA J77.50 ECC ,19]36 INC 5.7901 Vl 30.275

RP ]06,88 LAP -1.76 LOP 267,58 VP 37,375 GAP 7.jB A?P 95.52 TAL 210,25 TAP 47.97 RCA 103.10 APO 15J.9D v2 34.804

RE ]37.863 GL 32.95 GP -i_.36 ?AL ]26,98 ?AP J48,49 ETS 325,26 ZAE J28.35 £TE 195.89 7AC 37,68 £TC 146.94 CLP-J53.93

PLJNETOCENTRI¢ CO_JC

C3 23.902 VHL 5.089 0LA ]5,03 RAL 307,24 RA0 6568.0 VEL 12.136 PTH _ 2.18 VHP 5.369 DP__:37,08 RAp 322.88 ECC 1.4263

LNCH A?NTH LN(H TIME L-I TIME |NJ LAT IN] LONG IN] RT ASC IN] AZNTH IN] T|NE PO CST TIN IN] 2 LAT IN] 2 LONG

90,00 23 46 16 2764.20 -28.04 79.22 J78,65 94.11 24 32 20 2164.2 -27.]8 70.66

90,00 15 46 46 4434,28 7.53 165.I2 ]71.34 62.62 ]7 0 4| 3834.3 3.80 178.43

i00,00 ! J9 4] 2475.58 -_9.45 57.85 178.52 95.39 2 0 37 1873.6 -28.39 49.21

100.00 16 39 58 4]98,13 8.77 167.09 ]70.67 61,3J ]8 9 56 3598.1 4.87 160,47

110.00 2 46 7 2205,13 -33.]4 36.77 177,97 98.89 3 2? 52 1605.1 -31.36 27.90

JlO.OO 17 50 | 404J.34 ]J,98 153.28 ]68.75 37.74 ]8 57 22 3441.3 7.64 146.88

0[FFERENTIAL C(_IRRECTION$ MI0-COURSE EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

TOE J.38_7 TRA-2.073_ TC3-2.60_2 8AU ,90_5 SGT 39J4.6 5GR J95,6 5G3 227.7 5T ]7_5.2 5R J76,7 55 638.1

ROE ,I555 RRA .068J RE3 -,0353 FAU .06405 RRT ,2317 RRF ,5251RTF ,9036 CRT ,8416 CRS -.9648 CST ",953fi

FOE |.2J04 FRA -.501] FC3-2.J406 85P 12305 $GB 3919.5 R23 ,3240 RI3 ,9038 LSA 1836.8 NSA 202.2 SSA 6.2

BOE 1,3974 BRA 2.0747 Be3 2.6064 FSP -75_ $G] 39]4.8 $G? I90.3 THA ,66 EL] 1731.6 EL2 95,1 ALF 4.94

LAUNCH 0ATE 0EC 22 1963 FLIGHT TIME 138.00 ARR[V4L D4TE N4Y 9 1966

DIST4NCE 411.407

LOL 89.94 VL 27.558 GAL -6.79 A?L 84.61HCA 200.88 SHA

LOP 290.74 VP 37.3?3 GAP 7,38 ATP 95.03 TAL 208.63 TAP

GP -15.51 7AL 126.38 ZAP 150,91 ETS 376.26 ?AE 179.04 ETE

HELJOCENTR|C CON|C

RL J47,16 L4L .00

RP 108.90 LAP "1,92

RE 140.|64 GL 31,57

PLAN[TOCENTR;C CONIC

C3 _4.113 VHL 4.910 Ok4

LNCH A?MTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT A$C INJ A_NTH |NJ TIdE

90.00 0 5 36 27t4,54 -27,75 75.61 178.70 95.89 0 50 51

90.00 15 43 50 4448.69 7.98 185.94 171,98 6?.74 ]6 59 5_

100.00 1 34 27 Z428,01 -29.09 54,36 178.53 97.20 ? t4 55

JO0,O0 16 59 40 4210.45 9.17 167.79 171.34 61.43 1_ 9 50

110.00 2 59 30 2161.67 -37,64 33.50 177,87 100,77 3 35 32

110,00 17 51 6 4049.35 17,77 J53.72 ]69.49 57.84 ]8 58 35

DIFFER£NTZ4L CORRECTIONS HID-COURSE E_ECUTION ACCuRAC_

TOE 1.3220 TRA-1.9933 TC3-2.8768 BAU ,9274 SGT 40i4.2 SGR ]87.7 SG3 227.5

ROE .1475 RRA .O622 RE3 .OO56 FAU ,06301 RRT ,0934 RRF .3399 RTF .9000

roe 1,1329 FRA -.4J43 FC3-2.2622 BSP ]2651 SGB 40|8.6 R23 ,2768 RJ3 .900_

80E ],3302 BRA 1.9943 BE3 2.8768 FSP -756 56i 40|4.3 562 186.9 THA .75

127.09 £CC .19143 INC 3.3833 Vl 30,?75

49.51 RC4 102,76 APO 131.42 V2 34.799

193,58 ?AC 57.94 ETC 149,84 CLP-135.O?

14,13 RAL 309.06 RA0 6568.0 VEL 17,062 PTH 2.16 VHP 5.391 DP4 -33.78 RAP 324,06 ECC t,3966

PO CST TIN JNJ ? LAT IN] Z LONG

?]14.5 -76.64 61.12

3848.7 4.26 179.?4

]828,0 -27.79 45.80

3610,4 5.29 16].16

1561.9 -30.81 24.76

3449.4 7.94 147.31

ST 1704.2 SR 173.5 53 620,4

CRT ._429 CRS -.9695 CST -.9487

LSA JBJO.? _SA ?03.7 SSA 7.3

ELI 1710,5 EL2 93.0 ALF 4,92

LAUNCH OAT? OEC 22 J963 FLIGHT TIME ]4O.OO ARRIVAL 0ATE NAY IJ 1966

HELIOCENTRIC CONIC

RL 147.16 LAL .00

RP I08.9J LAP -Z,07

R( 142.436 GL 30.37

PLANE TO_ENTRIC CONIC

C3 22.700 VHL 4.764

LNCH A?_TH LNCH rl_E

90.00 0 J7 18

90.00 15 48 33

JO0.O0 I 45 49

100,00 17 3 4

lzO,O0 3 ]0 9

110.00 J7 35 J2

DIFFERENTIAL CCRRECTIONS

TOE 1.2_J5 TRA-I.9174 TC3-3.1359 _AU .9_JB

ROE ,1450 RRA .0548 RE3 .0416 FAU ,O6J5!

FOE 1,O669 FRA -,3357 FC3-2.3457 85P J303!

BO6 l,?897 BRA 1,918| BE3 3.1361FSP -754

01STANCE 417,237

LOL 89.94 VL 27.497 GAL -5.99 A?L 84.92 HCA 204.05 SNA 126.68 ECC .19160 INC 5.0833 Vl 30.273

LOP _93.90 vP 37.276 GAP 7.57 AZP 94.64 TAL _06.99 TAP 51.03 RCA 102,4J APO 150.96 V2 34,795

GP -13,38 ?AL 12_,40 ZAP 192.90 £TS 330,61 ZAE 129,44 ETE ]91.7B ?AC 5_.72 ETC J52.20 CLP-136.21

DLA ]5.64 RAL 310.91 RA0 6567.9 VEL I2.003 PTH _.14 VHP 5.440 OPA -_],J4 RAP 325,49 ECC 1.3736

L-[ Tl_ ?NJ L_ 7 _NJ LON_ IN] RT A$C _NJ A?NTH _NJ TIM_ PO (ST T]# IN] ? LA T _NJ _ LONe

2682.76 -27.50 73.32 ]?9.2] 97.02 I _ ] 208?.8 -26.23 64.8_

4450,99 8.05 186.08 ]72,89 62.76 ]7 3 4 385],0 4,33 179.36

239?.3| ,28.81 52.]2 ]79.01 96.34 2 25 46 ]797.3 -27.35 43.62

42JJ.67 9,71 ]67.86 177.76 61.44 ]8 ]3 15 36J].7 5.33 161.22

2133:4] -32.?6 31,37 ]78.29 ]0].96 3 45 43 ]533.4 -30.?7 22.71

4048,34 J2.74 ]53.66 170.46 _7.83 19 2 41 3448.3 7.90 147.23

HIO-COUR$E EXECUTION ACCURACY OPSIT 0[TERMINA T]ON ACCUR4C v

SGT 4J15,0 $GR ]9].? SG3 225.6 ST J699.9 SR 175.5 SS 606.7

RRT -,0]34 RRF .?]43 RTF ,8976 CRT .8516 CRS -.9757 CST -.9443

$GB 4|19.5 R23 -.2?64 R]3 -,8976 LSA 1801.5 _SA Z07.7 SSA P.F

SGJ 4]15,0 SG? I9J.2 THA I79.96 ELI 1706.5 EL2 91.7 ALF 5.04

|966



JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL 2. 1965-66

LAUNCH 0ATE 0[C 22 1963 FLIGHT TIME ]47.00 JRRIVAL OATE MAY 13 19.66

HELIOCENTRIC CONIC

RL 14T.|6 LAG .00

RP 108.9? LAP -2.21

RE 144.737 GL 29.82

PLANETOCENTRIC CONIC

C3 21.325 VHL 4.639

LNCH AZNTH LNCH TIME

90.00 0 26 33

90.00 15 34 54

100.00 i 54 56

I00.00 17 9 JZ

110.00 3 19 O

110.00 18 J 37

OIFFERENTIAL C(_RECTION$

TOE 1,3366 TRA-1.7642 TC3-3,1479 BAU ,9349

ROE .15OO RRA .O314 RC3 ,0877 FAU ,05519

FOE 1.1019 FRA -,1659 FC3-2.2199 0SP 11597

BOE 1.3450 BRA 1.7650 BC3 3,2490 FSP -554

DISTANCE 4?3.065

LOL 89.94 VL ?7.437 GAL -5.67 ATL 85.15 HCA 207.21SMA 176.29 ECC ,19188 ENC 4.8476 VI 30.275

LOP 297.06 VP 37.229 GAP 7.77 A?P 94.31 TAL 205,32 TAP 52.55 RCA 102.05 APO 150.52 V2 34.T91

GP -1|.74 7AL 124.14 ?AP 154.60 ETS 337.49 7AE 129.67 ETE 190.55 ?AC 59.84 ETC 154.16 CLP-157.31

0LA 13.46 RAL 512.82 RAC 6567.9 VEL 11.95A PTH 2.13 VHP 5.505 OPA -28.95 RAP 377,09 ECC 1.]542

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2663.51 -27.34 71.94 180.06 97.69 1 10 56 2063.5 -25.99 63.55

4444.49 7.85 J85.71 174.00 62.70 17 8 58 3844.5 4.13 179.00

2578.46 -28.61 50.76 179.85 99.04 ? 34 54 1778.5 -27.07 42.29

4704,78 8.99 167.47 173.36 61.37 J8 19 17 3604.8 5.10 160.84

2115.38 -51.99 30.03 179.10 102.73 3 54 16 1515.4 -29.91 21.45

4040,62 11.96 153.74 171.6J 57.74 19 8 57 5440.6 7.61 146,84

HI0-COURSE EXECUTION ACCURACY ORBIT _ETERNINATION ACCURACY

5GT 4101,9 SGR 210.8 5G3 214.1 ST 1784,5 SR 186.2 SS 648,6

RRT -.0829 RRF .1539 RTF .8778 CRT .8796 OR5 -.9870 CST -.9426

SGB 4107,3 R25 -.2276 RI5 -.8777 LSA 1895.0 MSA 220.4 5SA 9.2

SGI 4102,0 5G2 210.1 THA 179.76 ELI 1792.0 EL2 88.2 ALF 5.26

LAUNCH DATE OEC 22 1965 FLIGHT TIME 144.00 ARRIVAL C4TE MAY 15 J966

H[LIOCENTR|C CONIC DISTANCE 428.867

RL 147.16 LAL ,OO LCY_ 89.94 VL 27.377 GAL -5.55 AZL 85.34 HCA 210.37 SMA

RP I08,95 LAP -2.55 LCXo 500.22 VP 37.182 GAP 7.96 AZP 94.02 TAL 203.65 TAP

RE 147.008 GL 29,24 GP -10.43 ZAL 122.66 ?AP J56.I1ETS 335.98 ZAE 129.81ETE

PLANETOCENTRI( CONIC

C3 20.531 VHL 4.531 0LA I3.48 RAL 314.79 RAO 6567.8 V£L 11.9J3 PTH 2,12 VHP

LNCH AZMTH LNCH TIME L-! TIME [NJ LAT

90.00 O 54 9 2653.12 -27.24

90,00 16 3 0 4452.19 7.46

100.00 2 2 34 2568.00 -28.50

100.00 17 17 16 4192.53 8;59

ILO.OO 3 26 41 2104.80 "3J,83

lIO.O0 18 9 39 4028.50 11.51

0IFFERENTIAL C_RECTIONS

TOE 1.2690 TRA-I.7456

ROE .1495 RRA .0585

FOg .9848 FRA -.1715

BOE 1.2778 BRA 1.7440

125,89 ECC .19230 INC 4.6578 Vl 30.275

54.02 RCA 101.68 APO 150.10 v2 34.788

189.19 ?AC 61.19 ETC 155.82 CLP-158.39

5,582 OPA -77.06 RAP 528.80 £CC 1.5579

INJ LONG INJ RT ASC INJ AZNTH ZNJ TIME

71,19 181.18 98.06 1 18 23

185.01 175.28 62.60 17 16 52

50.00 180.96 99.42 2 42 2

166.78 174,67 61.26 18 27 9

29,24 180.19 105.17 4 I 46

152.58 172.91 _7.59 19 16 47

MZO-COURS£ EXECUTION ACCURACY

TC3-3.6059 8AU .9896 SGT 4287.4 SGR 216.7 8G3 217.2

RC3 .103_ FAU .05683 RRT -.1238 RRF .0388 RTF .8906

FC3-2.3965 85P 15408 SGB 4292.9 R25 -.1505 RI5 -.8905

8C5 3.60_4 FSP -703 SG! 4287.5 SG2 215.1 THA 179.64

PO CST TIN INJ 2 LAT INJ 2 LONG

2053.1 -25.84 62.80

5852.2 5.73 178.3J

1768.0 -26.90 41.56

3592.5 4.69 160.17

1504.8 -29.69 20,69

3428.5 7.16 146.20

I_BIT 0ETERMINATION ACCURACY

ST J745.6 5R 189,7 55 607.5

CRT .8848 OR6 -.9890 CST -.9405

L54 1844,2 MSA 210.9 SSA I1.1

ELI 1755.6 EL2 88.0 ALF 5.51

LAUNCH OAT[ DEC 22 1965 FLIGHT TIME 146.00 ARRIVAL OAT[ NAY 17 1966

HELIOCENTRIC CONIC

RL 147.16 LAL ,00

RP 108.94 LAP -2,48

RC 149.266 GL 28.79

PLANETOCENTRIC CONIC

C3 19.664 VHL 4.434

LNCN ATMTH LNCH TIME

90.00 O 40 32

90,OO 16 J5 1

100.00 2 9 5

I00,00 17 27 IO

I10,00 3 33 30

JlO.OO 18 19 14

OIFFERENTI4L CORRECTIONS

rOE J.274B TRA-1.6566 TC3-3.8437 8AU 1,0110

ROE .1535 RRA .0287 RC3 .JZBI FAU .0_476

FOE .9475 FRA -.I043 FC3-2.4110 BSP 13743

BOE 1.2840 BRA 1.6568 BC3 3,8459 FSP -693

0[STANCE 434.666

LOL 89.94 VL 27,318 GAL -5.02 AlL 85.50 HCA 215.55 5MA J25.51ECC .19284 [NC 4.5007 Vl 30.275

LOP 305.39 VP 37.157 GAP 8.15 4ZP 93.75 TAL 201.96 TAP 55.49 RCA 101,30 APO 149.71 VZ 34.786

GP -9.38 ZAL 120,98 ZAP 157.49 ET5 335.19 ZAE 129,89 ETE 188.24 ZAC 62.73 ETC 157.24 CLP-159.44

0LA 13.69 RAL 316.84 RAO 6567.B VEL 11.876 PTH 2.IJ VHP 5.666 OPA -25.38 RAP 330.6t ECC 1.3236

L-I T[HE INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2650.05 -27.21 70,97 182.55 98.16 I 24 42 2050,1 -25.80 62.59

4414.70 6.91 184.01 176,72 62.47 17 26 36 3814.7 3.17 177.33

2564.49 -28.46 49,75 182.33 99,55 2 48 29 1764.5 -26.85 41.31

4175,49 8.05 165,82 |76,12 61.11 18 36 45 3575.5 4.11 159.22

2100.35 -31.76 28,91 181,55 103.35 4 8 30 15OO.4 -Z9.60 20.37

4012.39 10.95 151.71 174.37 57.41 19 26 6 3412.4 6.55 145.35

MI0-COURSE EXECUTION ACCURACY ORBIT DE TERMINATION ACCURACY

SGT 4580.5 SGR 25|.8 5G3 215.2 ST 1777.8 5R 198.7 55 600.5

RRT -.|423 RRF -.0095 RTF .8891 CRT ,9025 CR5 -.9934 C5T -.9404

5G8 4386.5 R23 -,1188 RI5 -.8891 LSA 1875.2 NSA 209.7 SSA 12,3

SGI 4380.5 SG2 229.4 THA 179.57 ELI 1786.8 EL2 85._ ALF 5.77

LAUNCN DATE OEC 22 1965 FLIGHT TIME 148.00 ARRIVAL DATE NAY 19 1966

HELIOCENTRIC CONIC

RL 147.16 LAL ,00

RP 108.94 LAP -2.61

RC 151.5|1 GL 28,42

PLANETO(.£NTRIC CONIC

C3 18.905 VHL 4.348

LNCH AZMTH LNCH TIM_

90,00 0 46 0

90.00 J6 24 40

100.00 2 14 47

I00.00 17 38 34

llO.OO 3 39 45

110.O0 1B 30 8

OIFFERENTr4L CORRECTIONS

TOE J.ZgJJ TRA-1.5625 TC3-4.O775 BAU 1.0312

ROE .1383 RRA .0|88 RC3 .1501 FAU .05260

FOE .9169 FRA -.0590 FC5-2.4087 8SP 14052

BOE 1.3008 8R4 1.5626 8C3 4.0803 FSP -680

DISTANCE 440.4_4

LOL 89.94 VL 27.259 GAL -4.68 AZL 85.63 HCA 216.69 $HA 125.13 ECC ,19352 INC 4,3677 Vl 30.275

LOP 306.55 VP 37.092 GAP B,35 AZP 93.50 TAL 200.25 TAP 56.94 RCA J00,91 APO 149.34 v2 34.785

GP -8.52 ZAL I19,|3 ZAP 158,75 ETS 336.J6 ZAE J29,94 ETE 187.46 ZAC 64.40 ETC 158.48 CLP-160.46

0LA 14.04 RAL 318.99 RA0 6567.8 VEL JI,844 PTH 2.10 VHP 5.757 OPA -25.85 RAP 332.48 £CC 1.311J

L-I TIHE INJ LAT INJ LONG INJ RT ASC INJ 4ZNTH INJ TIN? PO CST TIH JNJ 2 LAT INJ 2 LONG

26_2.95 -27.24 71.18 184.J4 98.06 I 30 15 2052,9 -25.84 62.79

4393.20 6,23 J82.80 178.34 62.32 17 37 54 3793.2 2.48 J76.J3

2366.60 -28.48 49.90 J83.92 99.47 2 54 14 1766.6 -?6.88 4J.46

4J54.77 7.35 J64.67 177.74 60.94 18 47 49 3554.8 3.4J J58.O8

2100.86 -31,77 28.95 J85.J5 105.35 4 14 44 1500,9 -29.61 20.4J

3995,27 10.22 150,67 175.99 57.20 19 36 4J 5393.5 5,83 J44,34

MIO-COURSE EXECUTION ACCURACY OROIT OETERMINATION 4CCURAC v

SGT 4469.0 SGR 247.4 SG3 209.0 ST J819.8 JR 20_.7 $5 601.8

RRT -.J467 RRF -.0580 RTF ,8877 CRT .9202 ORS -,9963 CST -,9413

SG8 4475.8 R23 -.0956 RI3 -.887? LSA 19J6.8 MSA 207,6 SSA 13.4

SGI 4469.2 SG2 244.7 THA J79.53 ELI 1829.9 EL2 BI,3 4LF 6.04

1967



JPL TM 33-99 EARTH-VENUS TRAJECTORIES I VOL 2. 1965-66_

LJUNCM CAT£ C£C 22 1965 rLIGMT TINE 1_0.00 ARRIVAL CAT[ MAY Zl 1966

_£LIOC£NrRI( CON fC

RL 147,16 LAL ,0D

RP !08.94 LAP -?.?Z

R( 1_3.74] GL ZB.IO

PLANETOC[NTRIC CONIC

C3 18.739 VHL 4.271

CNC_ aZMTH LNCH TIHE

90,DD 0 30 47

90.00 16 37 48

J00.00 2 19 34

JO0.O0 17 5! 73

]tO,DO 3 45 ]I

JJ0.OD JB 4? J4

OIFFERENT[AL C(_RECTIONS

T0E J.3160 TR4-].4613 TC3-4,_0_7 8AU 1.0507

R0£ .1614 RRA .0088 RC] ,1693 F4U .05044

FOE .8908 FRA .0131 FC]-Z,]941 8SP 14147

60E 1.3Z61 8RA 1.4614 8C] 4.]090 FSP -667

CIST_NCE 446,Z37

LOL P9,94 VL _7.701 GAL -4.33 *7L 85,75 HCA 219.85 5MA 124.T6 ECC .19433 ZNC 4.2531 V] 30,Z75

LOP 309.71 vP 37.049 GAP 8.54 AZP 93.Z7 TAL 198.5] T4P 58.38 RCA 100.51 APO 149,00 v2 34.784

GP -7.79 7AL 117.11 ZAP J59.93 ETS 336.9] ZAE 1_9.98 ETE 186,81 2A( 66.18 ETC 159._6 CLP-|6J.44

0LA 14.51 RAL 321._] RAC 6567.? VEL 11,816 PTH _.09 VHP 5.8_2 0P4 -71.43 RAP _34.41 ECC 1.3002

L-I TIME _NJ CAT INJ LC_NG INJ RT A$C INJ _MTH IHJ TIME PO (ST TIN INJ 2 LA T INJ Z LONG

2660,97 -27.31 71.75 185.94 97.78 I 35 8 7060.9 -75.95 63,35

4]68.39 5.45 181,40 180.13 62,17 17 50 3? ]768.4 1.68 174.74

2]73._3 -?a.56 50.40 1_P.73 99.72 ? _9 77 1773.5 "76.99 =1.9_

4111.0i 6.56 163,]4 179.57 60,77 19 0 14 3531,0 7.61 156.78

210_.61 -_1,85 79.30 184+98 103.14 4 Z0 ]7 1505.6 +Z9.71 20,74

3971,69 9,42 149.51 177,78 56,99 19 48 76 3311.7 5.01 143.70

HID-C(_dRSE EXECUTION ACCuRAC_ C_8|T _ETERNINATION 4CCURACV

SGT 4]_4._ SGR 262,9 SG3 704,7 5T IPTO.4 5R Z19.] SS 60_.O

RRT -.1415 RRF -.0513 RTF .8867 CRT .917D CRS -,9974 CST -.94]J

SGB 4562.1 R23 -.0711 RI] -,8866 LSA 1967,4 MSA 20_,2 554 14.5

S_1 4554.7 SG2 _60.2 THA 179.5] ELI 1881.7 EL7 76,1 4LF 6.78

LAUNCH 0ATE 0EC 2? 1965 FLIGHT TIME 1]Z.00 ARRIVAL CAT? NAY 23 1966

HELICN_ENTRIC CONIC

RL 147.16 LAL .00

RP J08.94 LAP *?,83

RC 15].962 GL 27.87

PLANETOCENTRIC CONIC

C3 17.6_9 VHL 4.202

LNCH ATMTH LN_H T_M_

90.OO 0 55 2

90.00 16 52 19

100.00 ? 24 _4

100.00 18 _ 79

110.00 3 51 ]

i!0.00 1_ ]5 ?9

OIrFER£_TI_L CORRECTIONS

TOE I.]487 TRA-I.]_?9 TC_-4.578Z 8_U 1.0699

ROE .1688 RRA -.0017 RE] .18_7 FAU .04831

VDE ._6#4 VRA .0_27 V(3-2.36#2 8SP 14634

BO£ 1.3587 BRA 1,_'_9 BC3 4.]370 FSP -6_4

DISTANCE 4_J.999

COL 89.94 VL 77.143 GAL -3.97 JZL 85.85 HC_ 723.01 SHA 124.]9 ?CO .19529 |NO 4.15Z7 Vl 30.775

LOP 312.87 VP _7.007 G_P 8.74 _?P 93.04 TAL 196,79 TAP 59.80 RC4 100.10 APO 14_,68 v? 34.784

GP -7.18 ?AL 114,93 Z_P 161.04 ETS 337,54 7_E |]0.0Z ETE 186,26 _AC 68.04 ETC 160._? CLP-167.40

OL_ 1],07 RAL ]2],fl9 RA0 6567,7 VEL 1t.792 PTH 2.0_ VHP ].957 OPA -21.09 R_P 316.]7 ?CO 1,7906

L-I TIME INJ LAT INJ LONG _NJ RT ASC |NJ ATMTH INJ TIME PO CST TIM [NJ 7 LAT INJ 7 LONG

267S.45 -77.42 ??.6_ 1_7,96 97.]5 I 39 ]6 707_.5 -76.17 64.??

4140,76 4.57 179.85 187.10 67,07 18 4 40 3740.8 .79 173.20

E]84,74 -_8,68 51.71 J_7.76 98.81 ] 4 18 17_4.7 -27.J7 47.74

at04,73 5.68 161.88 18J.49 60.60 19 I] ]4 _504.7 1.?_ I]3.55

7114.11 -31,98 E9,93 187.03 102.78 4 76 17 1514.1 -29.89 ZJ.]/

3948.17 8.55 148.23 179.73 _6.78 20 J J7 3348.1 4.17 J41.96

N]D-COIJ_gE E_ECUTION ACCURACY ORB?T O(TCR_ZNAT[ON ACCURACY

SGT 4638.1 SGR 778.1 SOl _00.4 ST 19?8.8 SR 730.2 SS 609,9

RRT -.1300 RRF -.0596 RTF .8859 ERr .952] CRS -.9970 CST -.9456

S_ 464_,3 R_] -,0565 RI] -._]9 LSA 7076.1 HS4 199.9 5SA 15.6

5G1 4638.3 SG2 275.7 THA 179.35 ELl 194].] £L7 69.B aLF 6,a9

L6UNCN 0ATE 0EC 77 196_ FLIGHT T_NE J54,DO ARRIVAL D4T[ NAY 2_ 1966

HELIOCENTRIC CONIC

RL 147.I_"LAL .DO

RP 108.94 LAP -7.93

RC 1_8.168 GL 27.5_

PL&NETOCENTRIC CONIC

C] |7,139 VHL 4.147

LNCN A?HTH LNCH T_NE

90.00 O 58 _?

90.00 17 8 9

lDO.OO 2 28 _3

100.00 18 ?0 49

ZZO,OO 3 _6 2]

110.00 19 9 47

01STANCE 457,755

LOL 89.94 VL 27,0S6 GAL -3,60 4?L 83.94 HCA ?16.17 SMA

LOP ]16.04 VP 36.966 GAP 8.94 42P 9_.8_ TAL 195.04 TAP

GP -6.66 ZAL 11_.61 ?AP 162.09 ETS 338.01 ?_E 110,05 ET£

174.03 ECC .19641 INC 4.0636 Vl 30.??§

61,_1 RCJ 99.67 APO 148.39 v7 34.785

185.79 7_C 69.98 ETC 161,38 CLP-|63.34

0LA 1].77 RAL ]76.05 R_D 6567,7 VEL 11.770

L-I TIME INJ LAT INJ LONG INJ RT ASC

7690,15 -77,_6 73.85 190.19

4110.80 ],61 178,17 184.27

2399.8_ -28,83 52.31 190.00

4076.33 4.73 J60.31 18_,65

2125,99 -32.15 30.81 189,30

]9_2.95 7.61 146,91 181.87

PTH 2,08 VMP 6.056 0P4 -19.81 RAP ]38,_ ECC loIS?4

[NJ A?NTH INJ TIME PO CST TIN INJ ? L4T INJ 7 LONG

96.76 1 43 47 _090.1 -26.]4 6_.40

61.89 18 70 0 3710.8 -,18 171.53

98.75 3 8 53 1799.8 -77.]9 43.80

60,45 19 ?8 46 34?6.] .76 153.77

10_,79 4 ]1 51 1576.0 -30.J3 77.19

56,57 _0 15 10 332].0 3.16 140.64

C_8|T DETERMINATION ACCURAC y

ST 1998,0 SR 741.] SS 617.6

CRT .9658 (_S -.99_0 CST -.9487

LSA 7096.0 MSA 194.8 554 16,6

EL| ?011.5 EL7 67.7 4LF 6.66

O[FFEREHTI_L CORRECTIONS

T0E 1.3898 TR_-J,2338 TC3-_.7330 B_U 1.0867

R0E .1744 RRA -.0111 RC3 ,1996 FAU .04606

rOE .8311 FRA .1472 gC5-2.]740 86P 14848

BOE 1.4007 8RA 1.23_8 8C] 4.7_7_ FSP -63_

HID-COURSE EXECUTION _CCUR_CV

SGT 4713,2 SGR E97.9 SG3 195,8

RRT -,IJ]] RRF -.0568 RTF .8849

SG8 477_.3 R_3 -.0441RI] -.8849

SOl 4713.] SG? 291,0 THA 179.59

L4UN(H oar? DEC 22 J96fi FLIGHt TIME 1_6.00 _RRIVAL _ATE M4_ Z7 1966

HELIOCENTRIC CONIC DISTANCE 463.499

RL _47.16 L_L .OO LOL 89.94 VL 27,030 GA_ -3._2 _TL 86.02 HCA _E9.33 SMA

RP 108.94 L;P -3,O7 LOP 319.EO VP 38,926 GAP 9.14 AZP 92.60 TAL 193,27 TAp

RC 160.319 GL 27.Z7 GP _-6.2t ?AL 110.13 ZAP 163,10 ETS 338.]4 ?AE 110.09 ETE

PLANETO_ENTR_( _ON?C

C3 16,739 VHL 4,091DLA 16.44 RAL 328.23 RAO 8567.7 VEL 1|,753 PTH 2,07 VHP

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT _SC JNJ AZNTN

90.00 J 2 22 2730.70 -_7,7_ 75,33 J92.64 96,03

90.00 17 25 16 4278;83 2.58 I76.38 186.6] 61.79

100.00 2 ]2 _B 2418._4 -?9.01 33.67 192.47 97,_5

100.00 18 ]7 21 4046.2? 3,72 I_8.65 186.00 60.32

I10.O0 4 ! 41 2140.97 -32,]6 31.93 191.81 101,66

IJO,O0 19 75 8 3896.]6 6.61 14_.$1 184.Zl _6.]9

O;FFERENT]_L CORRECTIONS

TOE 1.4344 ?RA-I.1098 TC]-4.9336 BAU 1.1051

RDE ,180? RRA -.0_8 RC] ,710_ r&u .04403

F0£ .8337 FRJ .19_3 _C3-E.7771 8SP /5137

B0£ 1.4457 BR_ 1.1100 BC] 4.9381FSP -624

1_3.68 £(( .19769 IN( 5,9834 v! 30.?_

62.60 RC_ 99.?] APO J48.13 ¥7 34.787

18_.]9 ZAC 71,98 £?C 167.14 CLP-164.Z_

MIO-EOURSE EXECUT|ON ACCURACY

SGT 4791._ SGR ]07,0 SG3 191,6

RRT -,0946 RRF °,05|3 RTF ,8850

SGB 480J.3 R?3 -,0]?? RI] -.8850

SGJ 479J,8 5GE ]05.6 THA 179.6]

6.166 DP_ -18,]7 RAP ]40.41 ECC J.7755

INJ TIME PO CST TIN |NJ 7 LAT INJ ? LONG

l 47 33 2JJ0,7 -?6.59 66,85

18 ]6 3_ 3678,8 -I.?1 169.75

3 13 16 1818,_ -27.66 45.J3

19 44 47 3446.7 -.?6 152,J?

4 37 77 J_41.0 -30.47 73.15

20 ]0 4 3?96.6 7.J5 139.26

ORBIT 0ETERM|NAT_ON ACCURAC _

ST _070.3 SR ?5?.] SS 6?4.3

CRT .9?6? CRS -.9917 CST +.957!

LSA 7J68.8 MS_ J88.B SSA 17.7

ELI 7085.0 EL7 53.8 ALF 6.80

1968



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 2. 1965-66)

LAUNCH OATE OEC ZZ 1965

HELIOCENTRIC CONIC

RL 147,16 LAL .DO

Rp 106.93 LAP -3.10

RC 162.536 GL 26.98

PLANETOCENTRIC CONIC

C3 16.399 VNL 4.0§0

LNCH AZMTH LNCH TIME

90.00 | 5 37

90.00 17 43 36

100.00 Z 36 52

I00.00 18 55 J

110.00 4 6 56

110,00 I9 41 27

FLIGHT TIME 158.00 ARRIVAL CATE NAY Z9 1966

DISTANCE 469.Z3I

LOL 89.94 VL 26.974 GAL -Z.82 AZL 86.09 NCA 232.49 SNA I23.33 ECC .19913 INC 3.9104 V! 30.275

LOP 322.37 VP 36,887 GAP 9.35 AZP 92.36 TAL I91.30 TAP 63.99 RCA 98.77 APO J47.89 V2 34.789

GP -3.82 ZAL 107.56 ZAP 164.06 £TS 336.55 Z4E 130.J4 ETE 165.03 ?AC 74.03 ETC 162.63 CLP-165.J3

OLA IT,?I RAL 331.34 RAD 6367,7 VEL I1,736 PTH 2.07 VHP 6.279 DP4 -17.36 RAP 34Z.46 ECC J.Z699

L-I T|HE IN! LAT IN! LONG IN! RT ASC IN! AZMTH IN! TIME PO CST TIN IN! Z LAT IN! Z LONG

2734.90 -27.98 77.09 I95.31 95.17 ] 31 I? 2134.9 -26.67 68.57

4243.21 J,50 174.50 |89.2| 61.72 18 54 21 3643,2 -Z.Z9 167.B7

Z440.61 -Z9,20 55.28 J93.I5 96.72 3 J7 33 J840.6 -27.96 46.70

40|4.73 2,63 156.92 168.57 60,21 20 1 56 3414.7 -1,33 150.40

Z158.82 -32,60 33.27 194.54 I00.�O 4 42 55 1558.8 -30.73 24,54

3869.Z9 5.58 144.07 186.75 56,22 20 45 56 3269,3 I.II 137.84

OIFFERENTIAL CORRECTIONS

TOG 1.4849 7RA -.9768 TC3-5.1164 BAU 1.I227

R0£ .Je62 RRA -.0302 RC3 .2184 rAU .04203

F0£ .8177 FRA .2487 FC3-2.2189 BSP J5407

6OE 1.4965 BRA .9772 Be3 3.J211FSP -612

M/O-COURSE EXECUTION ACCURACY ORBIT 3ETERMINATION ACCURACY

SGT 4866.0 SGR 320,4 $G3 187.4 ST 2148.9 SR 263.8 55 631.2

RRT -.0737 RRF -.0427 RTF .8834 CRT .9853 CRS -.987! CST -.9557

SGB 4876.6 R23 -.0229 RJ3 -.8854 LSA 2247.7 MSA J82.2 SSA 18.7

SGI 4866.! SG2 3J9.5 THA I79,72 ELI 2J64.3 EL2 44.7 ALF 6.90

LAUNCH 0ATE DEC 22 J965 FLIGHT TIHE |60.00 ARRIVAL DATE MAY 31 1966

HEL/OC£NTRIC CONIC

RL J47.J6 LAL .00

RP IO8.92 LAP -3.17

RC J64.699 Gk 26.66

PLANETOCENTRIC CONIC

C3 16.140 VHL 4.017

LNCH AZMTH LNCH TIM[

90.00 I 8 40

90.00 IB 3 7

JO0.O0 2 40 41

100.00 I9 13 48

IIO.00 A 12 13

]I0.00 I9 38 42

OIFFERENTIAL CORRECT/ONS

TOE 1,3410 TRA -,835l TC3-5.2774 BAU 1.1397

ROE .1925 RRA ".039J RC3 .2234 FAU .04006

r0£ .8038 FRA .2990 FC3-2.1498 BSP I3668

60E 1.3529 eRA .8360 BE3 3.2821 FSP -600

0ISTANCE 474.950

LOL 89.94 VL 26.919 GAL -2.42 AZL 86.16 HCA Z35,63 5HA J22.99 ECC .20079 INC 3.8434 VJ 30.273

LOP 323.33 VP 36.850 GAP 9.56 AZP 92.17 TAL I89.71 TAP 65.37 RCA 98.30 APO 147,69 V2 34,792

GP -3.48 ZAL |04.84 ZAP 164.99 £TS 338.65 ZA£ I30.I9 ET£ J84,76 ZAC 76.13 ETC J63.43 CLP-166.00

OLA 18.03 RAL 334.I7 RAO 6567.6 VEL 11,727 PTH 2.07 VHP 6.398 0PA -J6,IB RAP 344,5= ECC 1.2636

L-I TIME |NJ LAT INJ LONG IN] RT ASC INJ AZHTH |NJ TIME PO CST TIM /NJ 2 LATINJ 2 LONG

2762.56 -28.03 79.10 198.20 94.17 I 54 43 2162,6 -27.I6 70.54

42J0,29 .37 J72.55 192,01 61.69 19 J3 J7 3610,3 -3.42 165.92

Z465.85 -29.38 57,J4 /98.06 95.76 3 2J 47 1865.8 -2_.27 46.51

3982,23 J.55 155.13 I91,35 60.I4 20 20 |0 3382,2 -2.43 146.61

2179.33 -32.65 34.82 J97.50 |00.02 4 4B 35 J579.3 -3J.12 26.02

394J.52 4.53 |42.6J J89.50 56.06 2J 2 44 3241.5 .05 136.39

HI0-COURSE EXECUTION ACCURACY ORBIT DE TERM/NA TION ACCURACY

SGT 4937.5 SGR 333.2 SG3 183.2 ST 2233.2 SR 275.1 55 638.7

RRT -.05J2 RRF -.0305 RTF .8863 CRT .9915 CRS -.9816 CST -.9594

SGB 4948.7 R23 -.0152 RJ3 -.8863 LS4 2332.3 MSA J75.4 SSA 19.6

SG/ 4937.5 SG2 332.7 THA 179.80 ELI 2249.8 EL2 35.4 ALF 6.97

LAUNCH 0ATE OEC 22 1965

HELIOCENTRIC CONIC

RL 147.16 LAL .00

Rp lO_.9J LAP -3.23

RC 166.847 GL 26.30

PLANETOCENTR[C CONIC

C3 15.966 VHL 3.996

LNCH A?MTH LNCH TIME

90.00 J 11 3A

90.00 J8 23 47

I00.00 2 44 26

100.00 J9 33 36

110.00 4 17 41

I]0.00 20 16 30

FLIGHT TIME 162.00 ARRIVAL 0ATE JUN 2 1966

0ISTANCE 480.656

LOL 89,94 VL 26.865 GAL -2.00 AZL 96.22 HCA 238.82 SMA 122,66 ECC .20264 INC 3,7813 VI 30.275

LOP 328.70 VP 36.814 GAP 9.78 AZP 91.96 TAL 187.92 TAP 66.74 RCA 97.81 APO 147.32 v2 34.796

GP -3.18 ?AL 102.00 ZAP 165.88 ETS 33_.62 ZAE |30,24 ET[ 164.5J ZAC 78.26 ETC 164.02 CLP-166.B5

OLA ]8,87 RAL 337.12 RAO 6567.6 VEL II.720 PTH _,06 VHP 6.522 OPA -15.0Z RAP 3A6.63 ECC 1.2628

L-! T|HE ]NJ LAT IN! LONG IN! RT ASC [NJ AZMTH IN! TIME PO EST TIN iN! 2 LAT IN! 2 LONG

2793,52 -28.17 81,35 201,3J 93.05 I 58 8 2193.5 -27,45 72,76

4174.40 -.79 170,55 I95.04 61.69 19 33 21 3574.4 -4.57 J63.91

2494,06 -29.56 59.22 201.20 94.68 3 26 O I694. _ -28.59 50.5A

3949.10 .43 J53.51 194.36 60.IJ 20 39 25 3349.1 -3.55 1A6.79

2202.30 -33.11 36.56 200.70 99.02 4 54 24 1602.3 -31.51 27.70

3813.62 3.47 I41.|4 J92.46 55.97 21 20 24 32J3,6 -1.O2 134.94

CIFFERENTIAL CORRECTIONS

TOE 1,604? TR4 -.680J TC3-5,4025 BAU 1.154J

R0E .1992 RRA _.0474 RE3 .2253 FAU .03800

roe .7930 FRA .3512 FC3-2.0603 BSP |5836

BOE 1.6170 BRA .6818 BC3 5.4072 FSP -fl83

NI0-CCMRSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACv

SGT 4999.7 SGR 345.3 5G3 178.9 ST 2325.3 SR 286.6 55 647,7

RRT -.0_69 RRF -.0|40 RTF .8865 CRT .9935 CRS -.9751 CST -.9630

$GB 50|1,6 R2_ -.OIO0 R13 -.8864 LSA 2424,B MSA 169.J SSA 20.5

SG/ 4999.7 5G2 345.2 THA J79.89 ELI 2342.8 EL2 26.9 ALF 7,00

LAUNCH OAT[ O[C 22 I965 FLIGHT TIHE 164.00 ARRIVAL 0ATE JUN 4 J966

HELIC(ENTRIC CONIC

RL 1A7.|6 LAL .00

RP 108.89 LAP -3.29

RE I68.980 GL 25.89

PLANETOCENTRIC CONIC

C3 J3.862 VHL 3.965

LNCH AFMTH LNCH TIME

90.00 l 14 22

90.00 I8 45 30

100.00 2 48 12

100.00 J9 54 22

J|0.00 4 23 18

110,00 20 35 46

OISTANCE 486.347

LOL 69.94 VL 26.811 GAL -|.57 AZL 86.28 HCA 241.98 5NA 122,33 ECC .20469 INC 3.7232 VI 30.275

LOP 331.87 VP 36,779 GAP 10.01 AZP 91.75 TAL 186.J2 TAP 68.I0 RCA 97.29 APO J47.36 V2 34.800

GP -4.91 ZAL 99.05 ZAP !66.75 ETS 338.48 7AE 130.31 ETE I84,29 zAC 80.43 ETC |6A.53 CLP-167.68

OLA |9.74 RAL 340,20 RAO 6567.6 VEL IJ.716 PTH 2.06 VHP 6.652 OPA -|3.86

L-I TIME IN! LAT IN! LONG IN! RT ASC IN! 4?MTH |NJ TIME PO CST T|M

2827.57 -28.26 83.84 204.64 91.80 2 ! 30 2227.6

4137.96 -!.96 168.52 J98.30 61.75 I9 54 28 3538.0

2525.01 -29,7! 61.50 204.56 93.49 3 30 17 I925.0

3915.75 -.70 1_1.49 197.60 60.I2 20 59 38 3315.7

2227.49 -33.37 38.48 204.J4 97.9I 5 0 25 I627,5

3786.03 2.42 J39.70 J95.65 55.89 2J 38 52 3186.0

O|FFER[NTIAL CORRECTIONS

TOE J.6692 TRA -,3194 TC3-5.506! BAU |,J700

R0£ ,2065 RRA -.O55! RC3 .2247 FAU .03613

FOE .?805 FRA .3981 FC3-|,9695 BSP 16092

BOG 1.6B20 BRA .5223 Be3 5.5J07 FSP -573

RAP 348.73 ECC 1.2614

INJ 2 LATINJ 2 LONG

-27.71 75.Z2

-3.73 161.86

-2B.91 52.79

-A.67 144.95

-3].91 29.55

"2.08 133.50

ORBIT 0ETERMINATION ACCURACv

$7 2413.3 5R 298.0 5S 654.0

CRT .9973 CRS -.9682 CST -.9664

LSA 23JA.6 NSA ]62.6 554 2J,2

ELI 2433.5 £L2 21.8 ALF 7.02

NIDoCO_R$E EXECUTION ACCURAC_

SGT 5064.4 $0R 356.6 SG3 174.B

RRT °o00_8 RRF .0021RTr .888J

SGB 5077.0 R23 -.00A6 R13 -,888J

SGI 5064,4 $G2 356.6 THA J79.99

|969



JPL TM 33-99 EARTH--VENUSTRAJECTORIESIVOL 2. 1965-661

LAUNCH 0ATE _EC 2'2 1965. FLIGHT TIME t66.00 ARRIVAL C4T£ JUN 6 2966

HELIOCENTRIC CONIC 0ISTANC£ 492.02Z

RL ]47.16 LAL .O0 LOL 89.94 VL 26,758 GAL -l.JZ ATL 86.33 HCA 245.14 SNA

RP I08,88 LAP -3.33 LOP ]35.04 VP ]6.745 GAP J0.24 AZP 9|.54 TAL 184,30 TAP

RC J11.096 GL 25.4] GP -4.67 ZAL 96.00 ?AP 167.59 £7S ]38,Z! ZAE 130.]8 ETE

PLANETOCENTR|C CONIC

C3 J5,893 VHL 3.987 DLA 20o61 RAL ]4],]9 RAD 6567.6 VEL JJ.7|? PTH 2.06 VHP

]22.0J £CC .20691 [NC 3.6683 vl 30.275

69.45 RCA 96.?6 APO 147.27 vZ 34.805

184.10 7AC 82.6] ETC 164.99 CLP-16B.49

6,788 0PA -12.72 RAP 350.85 ECC 1.Z616

LNCH ATNTN LNCH TZM[ L-J TINE IN] LAT [NJ LONG |NJ RT ASC rNJ A?NTH IN] T[NE

90.00 l !7 8 2864.51 -28.}! 86,54 208.19 90.45 2 4 52

90.00 19 8 13 4101,35 -3.14 166.47 20!.80 61.84 20 16 34

!00.00 2 52 2 2558,46 o29,82 6].99 208.15 92.19 3 ]4 4!

100.O0 ZO J6 0 3882.63 -I,SZ 149.67 201.06 60.16 ZI 20 47

!10.00 4 29 9 2254.66 -]].60 40.57 207.80 96.69 5 6 4]

!10.00 20 55 ?3 ]759.J9 1.39 138.30 199.06 55.84 21 58 2

OIFFERENTIAL CORRECT/ONS N|0-COURSE EXECUT|ON ACCURACY

70[ !.7369 TRA -.3487 TC]-5.5742 gAU I,J853 SGT 5125,3 SGR 367.2 $G3 170,8

ROE ,214] RRA -.0619 RC3 .2200 FAU .03432 RRT .02J7 RRF .0195 RTF ._900

FOE .7684 FRA .4442 FC3-1.8692 6SP 16314 SGB 5|38.7 R23 .000! RJ3 .8900

80£ 1.7501 BRA .3542 OC] 5.5786 FSP -562 5G1 5123.3 SG_ 367.1 THA .09

PO CST 7_N _NJ Z LAT IN] Z LONG

2264.5 -27.95 77.89

]501.] -6.88 159.79

1958.5 -29.20 5].24

5282,6 -5.?8 143.l?

1654.7 -32.]J 31.57

3J59.2 -3.10 J]2,!D

ORBIT _ET[RNINATION ACCURACv

57 2504.9 SR 309.6 ss 6]9.2

CRT ,997| CRS -.9607 CST -.9695

LSA 2603.8 NSA 157.O SSA 2!.9

EL! 2323.9 £L2 23.Z ALF 7.03

LAUNCH DATE 0£C 22 1965 FLIGHT T|NE J68,00 ARRIVAL OATE JUN 8 1966

HELIO(EN7REC CONIC

RL 147.16 LAL .00

RP 108.86 LAP -3.36

RC !73.J96 GL 24.90

PLANETO(£NTRrC CON|C

C3 16.008 VHL 4.001

LNCH A?NTH LNCH TJN[ L-Z T|N[ INJ LAT

90.00 I |9 _2 2904.|| -28,]0

90.00 19 ]J _8 4063.01 -4.3|

!00.00 2 56 O Z594.14 -29.88

JO0.O0 20 38 22 3850.21 -2.92

JJO.OO 4 3] 17 E283.32 -33.8l

JJO.OO 21 15 34 3733.60 ,4J

DrFFERENT/AL CC_R£CTIONS

T0£ 1.8090 TRA -.J640 TC_-3.3948 BAU 1.1982

RO£ .Z232 RRA -.0678 RC3 .2J28 FAU ,03247

FOE .7568 FRA .4921 FC3-1.7560 8SP 16487

80£ 1.8227 8RA .1775 BC3 5.59_9 FSP -548

_ISTANC£ 497.681

LOL 89.94 VL 26.706 GAL -.66 A?L B6.3B HCA 248.31 SNA

LOP 338.2l VP 36.712 GAP 10.49 AZP 91.34 TAL 182.49 TAP

GP -4_46 ?AL 92.87 7AP 168.41 ETS 337.B0 7A£ i30.45 ET£

121.?0 £CC .Z0949 ZNC 3.6162 VJ 30.275

70.80 RCA 96.21APO J47.20 VE 34.811

18_.94 ?AC 84.85 [TC |65.4i CLP-169._9

0LA

IN! LONG |NJ RT ASC IN] ATHTH IN] TIHE

89.44 2|1.94 89.00 2 8 16

164,44 205.32 61.99 20 39 33

66.64 211.94 90.79 3 39 14

|47.B9 204.75 60.24 21 42 32

42.79 211.69 95.39 5 J3 2l

136.97 202.67 53,82 2_ 17 47

HI0-COURSE EXECUTION JCCURACV

8GT 5J78.6 SGR 376.9 SG3 J66.7

RRT .0471RRF .0385 RTF .6915

SGe 5192.3 R23 -.0037 RI3 .8915

SGJ 517B.6 $GE 376.5 THA ,_0

21.47 RAL 346.69 RA0 6567.6 VEL JJ.?2] PTH _.07 VHP 6,931 0PA -IJ.59 RAP 352.97 [CC 1.?634

PO C$T TIN IN] 2 LA7 _NJ 2 LONG

2304.1 -28.14 80,77

3465.0 -g.O2 157.73

1994.1 -Z9.45 57.86

3230.2 -6.86 141.31

1663.5 -32.69 33.74

3133.6 -4.07 130.76

OR017 0£TERNINATION ACCURACY

ST 2595.| SR 3ZJ.Z ss 663.4

CRT .9954 CRS -.9526 CST -.9723

LSA 2693.4 MSA 152.7 SSA ?2.3

ELl 2614.8 EL2 30.6 ALF 7.02

LAUNC_ 0ATE OEC 22 1965 FLIGHT T|M£ 170.00

NEL|OCENTRIC CON[C 01STANCE 50].320

RL 147,16 LAL .O0 LOL 89.94 VL 26.654 GAL -.18 ATL 86.43 HCA 251,48 SMA

RP 108.84 LAP -3.38 LOP 54|,38 VP 36,680 GAP I0.74 AZP 91.13 TAL 180.67 TAP

RC 175.278 GL Z4.30 GP -4,27 7AL 89.6? 7AP 169,21ETS 357.24 7A[ |30.54 £TE

PLAN[TOCENTRiC _ON[_

C! J6,235 VHL 4.029 OLA 22.30 RAL 550.09 RA0 6367.7 VEL 11.731 PTH 2.07 VHP

|NJ-LONG |NJ RT kS( |NJ ATNTH |NJ TIN£LNCN A?NTH LNCH T|NE L-! TZNE ]NJ LAT

90.00 I 22 40 2946,06 -E8.2!

90.00 19 56 7 4029.46 -3.44

lO0.O0 5 0 9 263J.?0 -29.89

IO0,O0 21 I |8 3819.03 -3.97

1|0,OO 4 41 47 2313.76 -33.98

!!0.00 21 36 10 3709.76 -._0

C|FFERENTZAL CC_RECT|ONS

TOE 1.8780 TRA .0228 TC]-5.5_J7 BAU 1.2J23

ROE ,2328 RRA -.0730 RC3 .2029 FAU .03074

F0£ .74J6 FR_ .5308 rc3-1.6395 BSP 16762

S0£ 1.8924 _RA .0765 PC3 5.5854 FSP -343

92.50 215.86 67,46 2 11 46

162.44 209.4? 62.17 _1 3 16

69.A3 _15.93 89.32 3 44 1

!46.J? 206.66 60.35 22 4 37

43.14 215.79 94.0l 5 20 21

!35.72 206.50 35.82 22 38 0

NZD-COURS£ £XECUT]ON ACCURACY

SGT 9231.1 $GR 385.9 SG3 162.2

RRT .07!7 RRF .0574 RTF .8930

$G9 3245.3 RE3 -.00?! R13 .8950

SGI 323J.Z SG2 384.9 THA ,30

L_UNCH _AT[ 0£C 22 J965 FLIGHT Tll,_ 172.00

H[L!O_ENTRI( CONIC DZSTANCE 508,938

RL J47.16 LAL .00 LO_ 89.94 VL 26.603 GAL .32 ATL 86.48 HCA 254.64 5NA

RP I08.8_ LAP -3.39 LOP _44.53 VP 36.650 GAP J1.01 A?P 90.93 TAL |?8.84 TAP

RE 177.541 GL 23.63 GP -4.10 ZAL 86.42 ZAP 169.99 ETS _36.49 ZA£ 130.62 £T£

PLANETOCENTRIC CONIC

C! 16.583 VHL 4.0?20LA 23,09 R_L 333.36 RA0 6367.? VEL 11.746 P7H 2.07 VHP

LNCH AZMTH LNCH T_NE L-| T_[ |NJ LAT

90,00 I 25 33 2990.02 328.04

90;00 ZO 20 58 3995._3 -6.32

!oo.00 3 4 34 267D.75 -29.8z

100.00 z| 24 38 3789.72 -4.96

J!O.OO 4 48 41 2345.0_ -34.10

!ZO.O0 2J 57 | 3688._E -|.3_

OIFFERENTIAL CGRRECT|ONS

TO[ 1.9543 TRA .2298 TC3-3o3|?? _AU Jo_40

R0£ .2437 RRA -.0767 RC3 ,J908 FAU .0_893

FOE .7346 FRA .5787 FC]-1.5103 85P 16911

8DE 1.9694._RA -2423 8C3 5.5210 FSP -5_3

ARR|VAL 0ATE JUN lO 1966

121.59 £CC ,Z1227 |NO 3.5664 V! 30.275

22.14 RCA 95.6] APO 147.16 v2 34,817

183.80 ?AC 8?.10 £TC 165.?9 CLP-!?0.O8

7.081 0PA -I0.46 RAP 355.|1 [CC 1.2672

PO CST TIN INJ 2 LAT |NJ 2 LONG

2146.! -28.27 83.84

5429.5 -9.J2 155.?0

2031.7 -29.66 60.63

3219.1 -1.89 139.58

1713.8 -]3.05 36.02

3109.8 -4,98 129.50

OR61T GETERNINATZON ACCURAC _

ST 2673.9 SR 332.8 SS 662.B

CRT .9923 CRS -.9450 CST -.9749

LSA 27?0.8 _SA |48.3 SSA 22.6

£L1 2694.3 [L_ 40.8 ALF 7.O4

ARRIVAL OAT[ JUN !2 1966

121.09 £CC .2153] ZNC 3.5!8] Vl 30.Z?9

73.49 RCA 95.02 APO 147,11 v2 34.8?4

183.68 ?AC 89.37 [TC 166.13 CLP-170.86

7.240 OPA -9.3] RAP 357,25 ECC 1.27Z9

|NJ LONG |NJ RT ASC IN] AZNTH /NJ TIN£ PO CST TIN IN] 2 LAT !NJ Z LONG

93.?0 219.99 83.87 2 15 23 2390.0 -28.32 87.05

160.5| 213.63 62.36 21 2? 34 ]393.2 -I0.17 153.73

72.33 220,10 P?.80 3 49 5 20?0.8 -29.81 6]._Z

!44.35 2J_,77 60.48 22 27 48 31_9,7 -8.85 137,93

4?.5? 220.09 92,38 5 27 46 I745.0 -]3.]7 38._J

!34,60 2|0.3J 55,84 _2 58 29 3088.2 -5.80 128.37

_I0-COURSE £XECuTION ACCURACY ORBIT D[T£RMZN_ TION ACCURACY

SGT 5280.| SGR 394,3 SG3 138,3 ST 2?54.9 SR 344.7 58 668.0

RRT .09?6 RRF .0821RTF .8963 CRT .9882 CR5 -.9370 CST -.9773

$G8 3294,8 R23 -.0059 R13 .8963 LSA 285!.8 NSA |46.9 SS_ ??.?

SGJ 5280.2 SG_ 392.4 THA .42 EL! ??75.9 £L2 52.4 ALF 7.05

J970



JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL 2. 1965-66)

LAUNC_ CA7£ C£C ?? 1965 FLZGHT TINE |?4.00 4RRI¥AL CAT[ JUN 14 ]966

HELIOCENTRIC CONIC

RL 147.16 LAL .OO

Rp IO8.79 LAP -3.39

RC 179,385 GL 22.90

PL4N[TOCENTRIC CONIC

C3 I7.O67 VHL 4.131

LNCH 4?HTH LNCH TIHE

90.00 I ?8 38

90.00 20 46 J!

IOO.OO 3 9 20

IOO.OO 21 48 9

110.OO 4 56 4

]i0.00 22 17 35

OIRFERENTIAL CORRECTIONS

TOE 2.0286 TRA .4474 TC3-5.4066 BAU 1.2343

ROE .2356 RRA -.0793 RC3 .J765 FAU .0272I

rOE .7240 FRA .6249 FC3-1.3802 8SP 17031

802 2.0446 8RA .4543 BE3 5.4095 FSP -510

0[STANCE 514.533

LOL 89.94 VL 26.553 GAL .83 A?L 86.53 HCA 257.81 SNA 120.80 £CC .2J869 ZNC 3.4716 Vl 30.2?5

LOP 347.73 VP 36.6?1 GAP JJ.29 A?P 90.73 TAL 177.02 TAP 74.83 RC4 94.38 4PO 147.22 V2 34.832

GP °3,95 ?AL 83,14 ?AP |70,75 ETS ]35.53 7AE 130.71 ETE 183.57 7AC 91.65 ETC 166.43 CLP-171.62

CLA 23.84 RAL 357,1j RAO 6567.7 V£L X].766 PTH 2.08 VHP 7,408 CPA -$.21 RAP 559.39 ECC 1.2809

L-I TINE INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TINE PO CST TIN INJ 2 LAT INJ 2 LONG

3035.57 -27.77 99.01 224.26 84.23 2 19 13 2435,6 -28,28 90.38

3962.88 -7.34 J58.68 2J7.98 62.63 ZJ 52 14 3362,9 -JI.13 15J.86

2710.85 -29.68 75.30 22A.44 86,24 3 54 31 2110.9 -29.88 66.50

3762,83 -5.86 143.06 217.06 60.64 22 50 52 3162.8 -9.73 136.4l

2376.94 -34,J7 50.06 224.56 91.10 5 35 41 1776,9 -53.64 40.86

3669.51 -2.04 133.62 214.69 53.87 23 19 4 3069.5 -6.50 127.38

MID-COURSE EXECUTION ACCURACY ORBIT 3ETERNINATION ACCURACY

SGT 5322.7 SGR 40J.7 SG3 154.7 ST 2824.0 SR 356.4 SS 668.3

RRT .|236 RRF .1033 RTF .8983 CRT .9832 CRS -.9287 CST -.9793

SGB 5337.8 R23 -.0064 2J] .8983 LSA 2920.0 NSA 146.7 SSA 22.5

SGI 5322.9 5G2 398.6 THA .54 EL! 2845.6 EL2 64.5 ALF 7.08

LAUNCH 04TE OEC 22 1965 FLIGHT TIME 176.00 ARRIVAL DATE JUN 16 1966

HELIOCENTRIC CONIC

RL 147.J8 LAL .OO LOL 89.94 QL

RP 108.77 LAP -3.38 LOP 330,90 VP

RC 181.409 GL 22.11 GP -3,8J ?AL

PLANETOCENTRIC CONIC

C3 17.699 VHL 4,207 OLA 24.52 RAL .70 RAD 6567.7 VEL

LNCH A?MTM LNCH TIME L-I TIME INJ LAT

90,00 I 3I 58 3082.19 -27.41

90.00 2J II 28 3933.09 -8.47

100,00 3 14 33 275|.45 -29,46

I00.00 22 11 34 3739.07 -6.65

110.OO 5 3 58 2409,11 -34.J8

110.OO 22 38 38 3634,]7 -2.62

OIFFERENTIAL CORRECTIONS

TOE 2.0987 TRA .6734 TC3-5.2396 8AU 1.2451

ROE .2886 RRA ~.0807 RC3 .f606 FAU .02562

FOE .71|1FRA ,6671 rC3-1.7531 8SP 17235

BOE Z.IISB 8RA .6782 BC3 3.2621 rSP -501

DISTANCE 520.103

26.503 GaL 1,37 AZL 86.57 HCA _60.98 SMA I20.51 ECC ,22238 INC 3.4260 VJ 30.275

36.593 GAP 11.59 AZP 90,54 TAL 175,19 TAP 76.18 RCA 93,71 APO 147,31 V2 34.840

79,85 ZAP |71,49 ETS 334.32 7AE |30.80 ETE 183.48 7AC 93,95 ETC 166.70 CLP-172.38

11.793 PTH 2,09 VHP 7.386 0PA -7.10 RAP 1.55 ECC 1.2913

INJ LONG INJ RT A$C INJ AZMTH INJ TINE PO CST TIM INJ 2 LAT INJ 2 LONG

I02.37 228.6] 82,58 2 Z3 20 2482.2 -28,13 93.79

J56.98 222,49 62.88 22 I7 I 3333.I -I2,O4 I50,12

78.]0 228.91 84.68 4 0 24 21fll.4 "29.88 69.52

141,74 221.51 60,79 23 13 5] ]139.1 -10.49 135,O6

52.58 229.19 89,62 5 44 7 1809.1 -33,86 43,35

I32.82 219,02 55.91 23 39 32 ]054,2 -7.08 J26.37

MID-COURSE EXECUTION ACCURACY ORBIT 02 TERNINA TION ACCURACY

5GT 3363.8 5GR 408,3 SG3 150.8 ST 2877,2 SR 367,6 SS 664.7

RRT .f488 RRF ,1279 RTF .9015 CRT .9776 CRS --9207 CST -.9810

SGB 5379.] R23 -,O07| RI] ,9015 L54 2972,1NSA 147.3 55A 22.0

SGI 5364,I SG2 405.7 TMA .65 ELI 2899.6 EL2 76,7 ALF 7.13

LAUNCN DATE DEC 22 1965 FLIGHT TIRE 178,00 ARRIVAL C&TE JUN 18 1966

NELfOCENTRJC CON/C

RL 147,16 LAL .00

Rp 108.74 L4P -3.36

RC 183.413 GL 2].26

PLAN[TOCENTRIC CONIC

C3 18.497 VNL 4.301DLA 25.13 RAL

LNCN AZNTH LNCN TIME L-I TIN[ |NJ LAT

90.00 1 35 40 3129.3I -26.95

90,00 21 36 33 3906.56 -9.29

JOO,OO 3 20 18 2792,00 -29.16

100,00 22 34 37 3719,10 -7.3J

IJ0.OO 5 12 26 2441.16 -34,I4

110.00 22 58 58 3642.7| -3.06

DIFFERENTIAL CORRECTIONS

TOE 2.1697 TRA .9J57 TC3-5.0630 BAU 1.2525

ROE .2829 RRA -.0807 RC3 .1438 FAU ,O2396

FOE .6992 FRA .7112 FC3-1.1214 BSP 17336

BO£ 2.1#81 BRA .9193 8C3 5.0651 FSP -488

0ISTJNCE 525,643

LOL 89.94 VL 26.454 GAL 1.93 AZL 86,62 HCA 264.15 SMA 120.23 £CC .22643 [N( 5,3812 vi 30.275

LOP 394.08 VP 36.565 GAP 11.90 kip 90.54 TAL |73.37 T4p 77.52 RC4 93.00 4P0 147.45 V2 34.849

GP -3,68 7AL 76.]7 7AP 172,22 ETS 332.79 7AE 130,90 ETE 183.4I ZJC 96.26 £TC 166.93 CLP-173,14

4.31 RAO 656?.7 VEL II,827 PTH 2.09 VHP 7.7?5 CPA -5.98 RAP 3.71 [CC 1.3044

INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM |NJ 2 LAT INJ 2 LONG

10fl.75 233.15 80.95 2 27 49 2529.3 -27.92 97.21

155,46 227.15 63.13 22 41 40 3306,6 -12,82 148.37

81,28 233.50 83.13 4 6 50 2192.0 -29.81 72.53

J40,63 226.09 6D.94 23 36 36 31J9.1 -11,13 J33.93

55.08 23],94 88.14 5 53 7 1841.2 -34,02 45.84

132.22 223.47 55.94 23 59 41 3042.7 -7,51 125.96

NI0-COURSE EXECUTION ACCURACY ORBIT DETERNINAT|ON ACCURACY

SGT 5]97.8 SGR 414.0 SG3 147.0 ST 2921.6 SR 378.5 SS 660.6

RRT .1748 RRF .1526 RTF .9044 ERT .9715 CRS -.9127 CST -.9826

SGB 3413,7 R23 -.0064 RI] .9043 LSA 3015.4 NSA 149.3 554 21.4

SGI 5398.3 $G2 407.6 THA .77 ELI 2944,7 EL2 89.| ALr 7.18

LAUNCH DATE OEC 22 1965 FLIGHT TIME J80.00 ARRIVAL DATE JUN 20 ]966

HELIOCENTRIC CONIC DISTANCE 53_ .150

RL 147.16 LAL .00 LOL 89.94 VL 26.406 GAL 2.52 AZL 86,66 HCA 267.33 SMA 119.95 ECC .23086 INC 3.3369 Vl 30.275

RP JO8.71 LAP -3.33 LOP 357.26 VP 36.539 GAP 12.24 AZP 90.J6 TAL 171.55 TAP 78.88 RCA 92.26 APO 147.64 V2 34.858

RE 185.39_ GL _0.36 GP -3,_6 ZAL 73.32 ZAP I7_,93 ET$ 330.87 ZA£ 130,99 ETE I83.34 ZAC 98.58 ETC 167.f3 CLP-I?3.89

PLANETOCENTRIC CONIC

C3 19,480 VHL 4.414 DLA 25.66 RAL 7,9J RAO 6567.8 VEL 11.868 PTH 2.11VHP 7.976 0PA -4.88 RAP 5.87 £CC 1.3206

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ T|NE PO CST TIN INJ 2 LAT [NJ 2 LONG

90.00 1 39 54 3176.18 -26.40 109.07 2]7.73 79.37 2 32 50 2576.2 -27.60 100.61

90.00 _2 J 6 3884.IO -9.98 154.17 231.92 63.36 23 5 50 3284.1 -13.48 147.24

I00.00 3 26 42 2831.87 -28,80 84.I9 238.|8 81.64 4 13 54 2231.9 -29.66 73.49

100.00 22 56 59 3703.64 °?.8_ /39,?? _0,77 61.06 23 58 42 3103.6 -11.62 133.0,

1J0.00 5 2J 29 242_.71 -]4,04 57.54 238,BI 86.68 6 2 42 1872.7 -34.13 48.29

110.00 23 18 41 3635.5? -3.33 13J,85 228.0J 53,96 24 19 16 3035.6 -7.78 125.5_

DIFFERENTIAL CORRECTIONS MIO-COURSE EXECUTION ACCURACY ORBIT OET[RNINA T]ON ACCURACY

TDE _.2343 TRA 1.1679 TC3-4.8]82 OAU |.2604 SGT 5429.7 SGR 418.8 SG3 J43.1 ST 2946.8 SR 388.7 53 653.4

ROE .2983 RRA -,0792 RC3 ,1284 FAU .0224] RRT ,1999 RRF .J767 RTF .9077 CRT .9650 CRS -.9046 CST -,9_4_

FDE ,6856 FRA .7537 FC3 -.9988 BSP 17492 $G8 5445,8 R2] -.0059 RI3 .9077 LSA 3039.4 NS4 ]52.8 SS4 70.7

BOE 2,2341 gRA 1.1708 BC3 4.8]99 FSP -478 SG| 5430.3 SG2 410.3 THA ,89 EL1 2970.7 EL2 101,2 ALr 7,?_

Ig71



JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL 2 1965-66,

LAUNCH DATE CE( ?? 196_ FLIGNT TIME 182,00 ARRIVAL CAT? JUN ZZ 1966

HELIOCENTRIC CONIC

RL 147,16 LAL .00 L0L

RP 108.6B LAP -3.29 LOP

RE 187.337 GL 19.42 GP

PLANETOCENTRJC CONIC

C3 20.671 VHL 4.547

LNCH AZNTH LNCH TIME

90.00 | 44 50

90.00 22 24 44

JO0.O0 3 33 52

]00.00 23 18 22

If0.00 5 3! 10

ii0.O0 23 3? 34

CIrFERENTIAL C_RECTIO¢_5

T0£ ?.Z955 TR4 1,4348 TC3-4.5811 BAU 1.2664

R0£ .3148 RRA -.0762 RE3 .]090 FAU .02093

rCE .6718 rRA .7972 FC3 -.6768 BSP 17621

_OE 2.3170 8RA 1.4369 BE) 4.5826 FSP -467

CISTM<CE 536,620

89,94 VL 26.358 GAL ).11 *?L 86.7i MCA 270,50 SNJ

.44 VP 36.514 GAP 12.59 AZP 89.97 TAL 169.74 TAP

-3.46 ?AL 70.12 ?AP 173.62 ETS 328.42 ZAE 131.09 ET£

119.68 £C( .25572 INC 3.2928 Vl 30.275

80.24 RCA 91.47 4PO 147.89 VZ 34.866

183,29 ZAC ]00.91 ETC 167.30 CLP-174.63

DL4 26.10 RAL ]l.19 RAC 6567.8 VEL 11.919 PTN 2.17 VHP 8.191CPA -3.?B RAP 8.04 ECC 1.3402

L-I TIME |NJ LAT |NJ LOnG INJ RT ASC IN] AZMTN IN] TIME PO (ST TEN IN] 2 LAT IN] ? LONG

3221.98 -25.79 112.28 242.37 77.87 2 38 32 2622.0 -27.20 103.90

3866.57 -10.51 ]53.16 236.76 6).5) 25 29 10 3266.6 -13.98 146.20

2870.44 -28.39 86.98 242.93 B0.23 4 21 43 2270.4 -29.45 78.34

3693.35 -8.16 119.i9 235.51 61.14 24 19 55 3093.4 -IJ.93 13?.45

2503.45 -31.89 59.93 243.75 85.76 6 12 53 ]903.5 -34.18 30.69

3633,10 -3.43 131.?2 252.61 55.97 24 38 7 3033,1 -7.87 1Z5.45

MIO-COUREE EXECUTION ACCURACY ORBIT _E TERNINA TION ACCURACY

SGT 5456.8 SGR 472.7 SG3 139.4 ST 2957.8 SR 398.0 SS 644.7

RRT °2252 RRF .2012 RTF .gJ|I CRT .9580 CRS -.8963 CST -.983Z

SGB 5473.2 R21 -.O013 R13 .9Ill LSA 3049.2 MSA 157.3 SSA J9.9

SGI 5457,7 SG2 411.8 THA 1.01 ELI 2962,4 EL2 IJ3.Z ALF 7,36

LAUNCH _ATE OE( ?Z 1965 FLIGHT TIME 184.00 ARRIVAL 0ATE JUN Z4 1966

HELIOCENTRIC CONIC

RL 147.]6 LAL .00

RP I08.65 LAP -3.24

RC ]69.297 GL 18.41

PLANETOCENTRIC CONIC

C3 22.099 VHL 4.701

LNCH A_MTH LNCH TIME

90.00 J 50 41

90.00 22 47 2

0ISTANCE _42.047

LOt- 89.94 VL 26.311 GAL 3.77 A?L 86.?_ HCA 271.68 SMA II�.il ECC .24104 INC 3.2486 VI 30.2?5

LOP 3.62 VP 36.490 GAP |2.91JZP 89.79 TAL 167.93 TAP 81.61 RCA 90.63 APO 148.19 V2 34.878

GP -3.16 ZAL 66.98 ?AP 174.28 ETS 325.30 ?AE |)|o16 [TE 183.24 ZAC |03.25 ETC 167.44 CLP-173.38

0LA 26.46 RAL 15.02 RAO 6567,9 VEL |1.976 PTH 2.13 VHP 8.422 0PA -2.66 RAP 10.22 ECC 1,3637

L*I TIME IN] LAT IN] LONG _NJ RT A$C IN] AZMTH IN] TIME PO CST TIM IN] 2 LAT IN] Z LONG

3265.75 -21-J2 111.32 247.05 76.49 2 d3 6 2663.7 -26.74 107.02

3854.97 -I0.86 1_2.49 241.64 63.69 23 )J 17 3255.0 -14.3] 145.31

1oo.oo 3 {j 56 _07,o9 -27.9A

100.00 23 3e ZB 3688.86 -8,31

110.00 5 41 21 2531.14 -33.70

I|0.00 2) 55 27 3635.58 -3.33

OI_FERENTIAL C_REC?_(_S

TOE 2.3555 TRA |.7195 7C3-4.294_ 8AU 1.2690

ROE .3325 RRA -.07J5 RC) .0923 FAU .01942

FOE .6393 FRA .8424 FC) -.7607 9SP 17661

BOE 2.3788 8RA 1.7210 B(3 4.29_5 FSP -A53

8_.6_ 247.73 78.92 4 30 23 2307.1 -29.16 81.03

i38,94 240.28 61.18 24 )9 57 3088.9 -12.09 132.19

62.22 748.75 83.93 6 _3 40 19_3.! -3_.16 53,01

131.85 237.23 5fl.96 24 56 2 3035.6 -7.78 125.58

MZO-COURSE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

SGT 5479.5 SGR 42).8 5_3 135.9 ST 2958.1 SR 406.4 SS 636.Z

RRT .2510 RRF .2271RTF .9145 CRT .9507 CR$ -.BBB2 Csr -.9864

SGB 5496.0 R23 -.0038 R13 .9145 LSA 30A8.5 MSJ 162.6 SS4 19.0

SGI 5480,6 SG2 412.1 THA J.J2 ELI 2983.2 EL2 125.O ALF 7.45

LAUNCN DATE 0EC ?2 ]965 FLIGHT TIN£ ]86.00 ARRIVAL OATE JUN Z6 1966

HELIOCENTRIC CONIC

RL 147.16 LAL .00 LOL 89.94 VL

RP ]08.67 LAP -3.16 LOP 6.81 VP

Re 191.216 GL 17.46 GP -3.28 ?AL

PLANETOCENTRIC CONIC

C3 ?3.795 VHL 4.876

LNCH A?NTH LNCH TIN[

90.00 ] 57 42

90.00 23 7 36

I00.00 3 50 57

lO0.O0 0 0 56

I10.00 3 52 IB

II0.00 0 16 6

CIFFERENTIAL CC_rRECTION$

TOE 2.4066 TRA 2.0J39 TC3-3.9974 8AU 1.2719

ROE -33]! RRA -.061| RC3 .07_3 FAU .01803

FOE .6447 FRA .B_66 re3 -.656J BSP 17793

002 2.432J BRA 2.0169 BC) 3.9961 rSP -444

OISTANCE 547.425

26.265 GAL 4.4_ AZL 86.80 NCA 276.86 SNA 119.15 [CO .24666 INC 3.2040 v! 30.273

36.467 GAP |3.38 AZP 89.62 TAL 166.14 TAP 83.00 RCA 69.73 APO 146.56 VZ 34.689

63.92 ?AP 174.92 [TS 321.25 ?AE 131,27 ETE 161.20 ?AC 105.59 ETC 167.54 CLP-I76,IZ

OLA 26.73 RAL ]8.48 RA0 6)66.0 VEL ]2.049 PTH 2.15 VHP 8.669 0PA -I.60 RAP 17.39 ECC 1.39]6

L-I TIME IN] LAT |NJ LONG IN] RT A$C IN] AZMTH IN] TIME PO C$T TIN IN] Z LAT IN] ? LONG

3306.36 -24.45 118.10 211.77 75.2) 2 52 49 2706.4 -Z6.24 I09.89

3830.34 -1_.00 152.22 246.50 63.74 24 11 46 3250.3 ol4.44 I45.73

2941.29 -27.47 92.04 2_2.17 77.72 4 19 58 2341.3 -28,68 83.53

3690.66 -B.Z5 J)9.04 245.05 61.17 1 2 29 3090.7 -12.03 J32.30

256|.18 -33.48 64.41 2_3.78 82.65 6 35 0 1961.6 o34,13 55.23

3643.13 -3.04 132.25 241.85 55.94 | 16 50 3043.1 -7.49 123.99

NI0-COURSE EXECUTION ACCURAC_ C_BIT 0ETERM|NAT|ON ACCURACv

SG7 5497.9 SGR 427.8 SG) 132.2 ST 2938.8 $R 413.2 SS 625.0

RRT .2758 RRF .2316 RTF ,918d CRT .9429 CR5 -.8796 CST -.9873

SGB 5_14.6 R23 -.0030 RJ) .9184 LSA 3028.1MSA 168.5 $S4 ]B.I

SGJ 5499.2 $62 4J1.1 THA 1.24 ELI 2964.6 EL2 136.4 ALF 7.37

LAUNCH DATE OEC 22 1963 FLIGHT TIME 188.00 ARRIVAL 0ATE JUN 28 1966

0/STANCE 5)2.746

26.219 GAL 5.16 AZL 86.84 MCA 260.04 SMA

36.445 GAP 11.82 A?P 89.45 TAL 164.36 TAP

60.96 ?AP J75._3 ETS )15.94 ?AE |31.35 ETE

HELIOCENTRIC CONIC

RL 147,16 LAL .00 LOL 69,94 VL

RP 108,36 LAP -3.11 LOP 9.99 VP

RC 193.113 GL 16.46 GP -3.20 ZAL

PLANETOCENTRIC CONIC

C3:25.799 VHL 5.O29 DLA _'Z_'_-9_RkL 21.85 RAO 6_68.0 VEL |2.132 PTH

LNCH _Z_TH LNCH TIME L_J_7_M_ + IN] LAT IN] LONG IN] RT AS( IN] AZMTH IN] TIME

90.00 2 6 9 3342.86 -23.79 120.57 256.51 74.18 3 ] 52

9b.00 23 2_ 0 3_3._ -10.90 152.A1 ZSJ.32 6).70 24 30 j4

100.00 4 0 59 29?2.64 -26.99 94.25 257.43 76.65 4 )0 32

100,00 0 17 47 3699.09 -7.g7 J39.5! 249.?7 6J.09 I J9 26

]J0.00 6 3 41 2566.72 -33.22 66.a9 256,82 Bj.4) 6 46 )0

Ji0.00 O 3_ 3_ 3655.78 -2.)6 J32.9! 246.44 55.90 I 32 30

DIFFERENTIAL CC_RECTIONS N_0-COURSE EXECUTION ACCURACY

TDE Z.4540 TRA 2.3295 TC3-3.6882 BAU ].2722 $GT 55J2.3 $GR 428.8 SG3 128.8

RDE .3706 RRA -.05?0 RC3 ,0615 _AU ,01667 RRT ,300? RR_ .2771RT_ .9222

FOE .6310 FR_ .9)23 FC3 -.5)95 BSP 17898 SG8 5528,9 R23 -.0019 R|3 ,9222

BOE 2.4819 BRA 2.3302 BC3 3.688? FSP -434 SGI 1513.8 SG2 408.9 THA 1.35

118.89 ECC .2532B INC 3.1589 vl 30,273

94,40 RCA 88.78 APO 149.O] V2 34.900

183./6 ZAC ]07+92 ETC ]67.6] CLP-]76.87

2.J? VHP B.936 0PA -.53 RAP 14.57 £CC 1.4246

PO CST TIN IN] ? LAT IN] Z LONG

2742.9 -25,74 J|Z.44

3253.6 -J4.35 J43,43

2372.6 -28.56 85.80

3099,1 -JI.77 J32.78

1988.7 -34.05 57.33

3055.B -7.02 J76.66

ORBIT DET[RN]NATION ACCURACv

ST 2908.2 SR 418.7 SS 6J3._

OR? .9347 CRS -.6710 CST -,9883

LSA 2996.4 NSA J74.9 SSA 17,Z

ELI 2934.4 EL_ |47.4 ALF 7.6_

J972



JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL 2 1965-66,

LJUNCH CAT[ CEC Z? 1963 rLIC.T TIME |90.00 ARRIV4L C4TE JUN 30 1966

MELrOCENTRIC CONIC

• L 147.16 LJL .00 LOL 89.94 VL

• P 109.35 LAP -3.0] L0P 13.18 VP

RE 194.989 GL |5.45 GP -3.13 74L

PL4NETOCENTRIC CONIC

C3 Z8.157 VML 5.3D6 CLA

LNCH AZNTH LNCH TIME L-| TIME INJ LAT

90.00 ? J6 J? ]374.36 -23.19

90.00 ?3 41 56 3865.60 -10.54

100.00 4 17 ? 5000.95 -76.53

100.00 0 3? 43 3714.24 -7.47

110.00 6 15 31 7614.54 -32.94

110.00 0 45 44 3673.41 -1.89

C|rFERENTIAL CC,_RECTIO4W$

T_E Z.4970 TRA ?.66|2 TC3o3.3736 BAU 1.2701

RCE .3909 RRA -.0470 RC3 .046? FAU .01536

rcE .6173 FRA .9793 FC3 -.4722 BSP 17993

BOE ?.1274 6RA ?.6616 BE3 3,3740 RSP -424

CIST4NC[ 556.000

26.174 GAL 5.91 47L 86.89 HCA 28].27 SMA

36.424 GAP 14.29 J?P 89.29 TAL 167.60 TAP

56.11 ?AP 176.07 ET5 308191 746 131.43 ET[

118.64 EEC .26031 INC 3.11_B v! ]0.?75

65.6? RE4 87.76 4PO 149.53 v? 34.912

183.13 74C 110.26 ETC 167,65 CLP-IT7.65

27.02 RAL

INJ LONG INJ RT ASC ZNJ A?NTH INJ TIME

122.69 261.27 73.28 3 12 26

153.10 256.06 63.57 74 46 ??

96.23 262.29 75,?0 5 2 3

140.36 254.41 60.97 1 34 38

68.46 263.86 80.32 6 59 6

133.83 250.96 55.66 1 46 57

MIC-CO_.JRSE EXECUTI_ ACCURACY

SGT 3522.0 SGR 42B.9 503 125.3

RRT .3Z35 RRF ,30Z? RTF .9263

SGB 3538.6 R23 -.0010 R13 .9263

SGI 5523.7 SG2 405.5 THA 1.46

75.10 RAG 6566.1 VEL 17,276 PTM 2.20 VMP 9.72_ CPA .54 _4P 16,75 ECC 1.4634

PO CST TIN _NJ ? L4T INJ ? LONG

?774.4 -2_,76 114.6]

3?65.6 -14.01 146.14

?400.9 -76.74 8T.84

31j4.2 -11.29 133.65

7014.5 -3].93 59.36

3073.4 -6.]6 127.59

_BIT 3ETERMINATION 4CEuR4C_

ST 2666.3 SR 472.t SS 6O?.4

CRT .9260 CRS -,8620 CSr -.9897

LS4 ?953.6 WsA 161.5 $54 16.4

ELl ?693.2 EL2 136.0 4LF 7.79

LAUNCH OATE _EC ?2 J963 FLIGHT TIME 19_,00 ARRIVAL CAT[ JUL 2 1966

HELIOCENTRIC CONIC OISTANC£ 563.178

RL 147.16 LAL .00 LOL 89.94 VL 26.130 GAL 6.71 A?L 86,93 HCA 266.41 SNA

Rp 108,31 LAP -?,94 LOP 16.37 VP 36.404 GAP 14.81 ATP 89.13 TAL 160.86 TAP

RC 196.642 GL 14,43 GP -3.06 ?AL 55.37 TAP 176.54 ETS 299.59 ?AE 1_1.49 ETE

PLANE TOCENTRIC CONIC

C3 }0.926 VHL 5.561 OLA 27.03 RAL 28.24 RAG 6568.2 VEL

LNCH AZMTH LNCH TIME L-I TIME INJ LAT rNJ LONG INJ RT ASC INJ ATMTH INJ TIME

90.O0 2 77 53 3400.34 -22.67 124.43 266.05 72.$6 3 24 34

90.00 23 55 15 3886.39 -9.9J 154.30 ?60.68 63.34 25 O I

100.00 4 24 0 3026.22 -26.10 97.98 267.15 74,66 5 14 ?6

I00.00 0 45 45 3735.94 -6.75 141.57 256.99 60.6J I 48 1

110.OO 6 27 4? 2639.14 -32.65 70.31 268.87 79,25 7 IJ 41

IJO.OO 0 58 32 3695.79 -1.O3 134,99 255.46 55.83 ? 0 6

OIFFERENTIAL CC_RECTION5 MI0-COURSE EXECUTION ACCURACY

TOE 2.3397 TRA 3.O165 T(3-3.0_43 B4U 1.2629 SGT 5528.4 SGR 428.? SG3 1?2.1

ROE ,4119 RRA -.0350 RE3 .0367 FAU .01402 RRT .3508 RRF .3?83 RTF .9304

FOE .6Ofl5 FRA 1.0796 KC3 -.3924 8SP 17979 5G6 5545.0 R?3 .000_ R13 .9304

BOE 2.3728 BRA 3.0167 BE3 3.0545 FSP -411 SGI 5530.5 SG2 400.6 THA 1,56

116.40 ECC .26604 IN( 3.0654 vJ 30.275

87.77 RCA 86.67 APO J50.14 v2 34,974

183.11 74C 112.59 ETC 167.64 CLP-176.39

12.341 PTH 2.23 VHP 9.337 CP4 1.59 RAP 18,94 ECC 1.5090

PO CST TIM INJ ? cAT IN: ? LONG

2600.5 -24.64 116.43

3286.4 -1_.41 147.38

2426.2 -27.92 69,65

3135,9 -10.59 134.69

2039.1 -33.76 6J.26

3095.6 -5.5J 176.77

ORBIT CETERNINATION A(CURAC_

ST 7670.1 SR 4?4.5 55 592.5

CRT .9167 CR5 -.6530 CST -.990I

LSA 2906.6 M54 166.0 554 15.6

ELI ?646.9 EL2 166.0 4LF 7.88

L4UNCM D4TE 0EC ?? 1965 fLIGHT TIME 194.00 4RRIV4L 0ATE JUL 4 1966

HELIOCENTRIC CONIC

RL 147.16 L4L .00 LOL 89.94 VL

Rp 108.47 LAP -2.84 LOP 19.56 VP

RE 198.673 GL 13.46 GP -3.00 7AL

PLANETOCENTRIC CONIC

C3 34,174 VHL 5,846

LNCH AZMTH LNCH TIN?

90.00 2 41 4

90.00 0 9 55

IO0.O0 4 36 45

JO0.O0 0 36 55

110.00 6 40 8

110.00 I 10 2

CTFFERENTIAL CORRECTIONS

TDE Z.5751 TRA 3.3663 TC3-2.7463 BAU 1.2546

ROE ,4332 RRA -,071| RE3 .0267 FAU .01276

FOE .5931 FRA 1,0604 FC3 -.3239 BSP 18075

B0E Z.6113 BRA 3,3883 BC3 ?.7464 FSP -40?

01ST4NCE 566.764

26.087 GAL 7.56 AZL 86.98 HCA 289.59 5MA 118.16 ECC .27655 INC 3,0165 Vl 30.775

]6,365 GAP 15.37 AZP 68.99 TAL |59.|6 TIP 88.75 RCA 85,49 APO I]0,84 VZ 34,936

32.75 ?AP 176.69 ET$ 267.36 746 131,55 ET£ 163.09 7AC 114,91ETC 167.61 CLP-179.16

OLA ?T.01RAL 31.23 RAO 6568.3 VEL 12,472 PTN 2,76 VHP 9.876 OPA ?.6? RAP 71.17 ECC 1._674

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ A?MTH INJ TIME PO CST TIM INJ ? L4T INJ ? LONG

3471.65 -22.23 123,82 270,63 72.00 3 36 5 7621.7 -24.49 117.87

3915.58 -9.01 155.98 265,17 63,04 1 15 11 3315.6 -17,56 149.10

3048.69 -73.69 99.53 271.99 74.16 5 27 34 ?446.7 -27.61 91.25

3763.76 -3.63 143.12 263.45 60,63 l 59 39 3163.8 -9.70 136.47

?662.63 -32.34 72,07 273.85 78.26 7 ?4 30 ?062.6 -33.61 63.08

3722.60 -.OI 136.39 259.65 55.62 ? 12 4 31Z?.6 -4,49 130.18

NI0-COURSE EXECUTION ACCURACY ORBIT CETERMINA TION 4CCURACY

5GT 5529.2 SGR 426.4 SG3 116.9 ST 27_2.? SR 424.6 55 587.J

RRT ,3733 RRF ,3534 RTF .9346 CRT .9069 CR$ -.8436 CST -,9910

SG8 5fl45,6 R23 .0009 R13 .9348 LS_ 2647.9 MSA 194.4 5SA 14.8

5GJ 5531.5 SG2 395,0 THA 1.67 ELl ?769.0 EL? 177.2 ALF 7.97

LAUNCH DATE DEC 27 1965 FLIGHT TIME 196.00 ARRIVAL CArE JUL 6 1966

HELIOCENTRIC CONIC

RL J47.16 LAL .O0 LOL 89.94 VL

RP 108,43 LAP -2.73 LOP 27.73 VP

RC 200.48! GL 12.49 GP -?,94 7AL

PL4NE TOCENTRIC CONIC

C3 37.986 WL 6.163 0LA 26.90 RAL

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

90.00 2 55 25 3438,48 -21.87

90.00 0 18 20 3932.J7 -7.88

100.00 4 50 7 3068.73 -75,31

JO0.O0 1 6 19 3797.J6 -4,71

110.00 6 32 41 2683.18 -32.01

110.OO I ZO 14 3733.48 1.17

DIFFERENTIAL CORRECTIONS

TOE Z.6033 TRA 3.7847 TC3-2,4464 BAU 1.2424

ROE .4546 RRA -,O05_ RC3 .0184 FAU .01158

FOE .5816 FRA J.1341 FC3 -._640 BSP 18132

_OE Z.6447 6RA 3.7647 6C3 ?.4463 FSP -393

DISTANCE 373.243

26.045 GAL B.46 A?L 87,03 HCA 291.76 5MA J17.93 ECC .28594 INC ?.9655 vJ 30.775

36.366 GAP 13.98 ATP BB.B5 TAL J57.46 TAP 90._7 RE& 84.71 APO 151.65 v? 34.946

50,26 TAP J77.06 ETS 273.05 ?AE 131,56 ETE 183.07 ?AC 117.23 ETC 167,53 CLP-J79,95

34.09 RAO 6566.5 VEL J_,624 PTH ?,29 VHP J0.749 DPA 3.64 RAP 23,30 ECC 1,6751

INJ LONG INJ RT ASC INJ ATMTH INJ TIME PO CST TIM INJ 2 LAT INJ ? LONG

126,97 173.6J 71.56 3 52 43 _636.5 -_4.J9 IJ9.O?

J5_.07 269.3_ 62.71 J 74 J2 3332.2 -11.47 151.74

J00.69 276.79 73.$4 5 41 IS 2468.7 -27,32 9?.67

144.96 267.60 60.45 2 9 36 3197.2 -6.61 138.35

73.75 278.77 77.31 7 37 ?6 ?063,? -33.4? 64,61

J38.00 264.14 55,83 2 22 47 3153.3 -3.32 J3J.80

MI0-COURSE EXECUTION ACCURACY ORBIT 0ETERNINA TION 4CCUR4C Y

SGT 5525.0 SGR 4_3,5 503 115.8 ST ?697.2 9R 427.B $5 577,T

RRT .3993 RRF .3785 RTF .9394 CR7 .8967 CRS -.8339 CST -.9919

5GB 5541.2 R23 .0017 R13 .9394 L$4 ?76?.3 MS4 ?00.4 $5_ 14.1

501 5527.6 SG2 368.1 THA 1.76 ELI ?7?3.6 EL? |#5.8 ALr _.03

1973



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 2. 1965-66_

LAUNCH DATE CEC ZZ J965 fLIGHT 71ME J98.00 ARR[V4L CAT[ JUL B |966

HELIOCENTRIC CONIC

RL 147.1G LAL .0O L0L 89.94 VL

RP 108.39 LAP -Z.6Z LOP 25.94 VP

RC 202,Z64 GL I1.54 GP -2.89 ?AL

PLANETOCENTRIC CONIC

C_ 42.483 VHL 6,516 DLA 26,74 R4L

LNCH A?NTH LNCH TIME L-J TIME

90.00 3 JO 33 3452,06

90.00 0 ?4 44 3994.87

IO0.O0 5 3 52 3086.80

|00.00 l J4 7 3835.36

lIO.OO 7 5 15 2706.95

110.00 i ?9 13 3787.98

OIFFERENTIAL CORR£CTIONS

T0E ?.6408 TRA 4.2060 TC3-Z.1588 8AU 1,2255

ROE .4768 RR4 ,0128 Re3 .0118 rAU ,0|039

rOE .57J6 rRA 1.1913 rE3 -.2119 BSP 18178

eoE ?.6835 BRA 4.20SZ BE3 2.1588 rsP -384

DIST4NC£ 5?8.093

Z6.003 GAL 9.43 A?L 87.09 HE4 295.98 SNA 117,7D £CC .29632 INC 2.91?! V! 30.?75

36,349 GAP 16.65 A?P 88.72 TAL ]55,85 TAP 91.83 RCA 82,83 4PO J52.58 V2 34,961

47.90 ?AP l??.Ol ETS 257.58 ?4E 151.60 ET[ J85.05 ?AC 119,52 ETC 167,4] CLP 179.Z5

36.79 RAD 6568.6 VEL IS.BOO PTH 2,33 VHP J0.656 DP4 4.63 RAP 25,47 ECC 1,59gB

IN| LAT IN| LONG ]NJ RT ASC IN| AZMTH IN| TIME PO C$T TIM IN| 2 L4T IN| Z LONG

-21,58 127.BI 280.35 71.21 4 8 5 2852.I -23.95 119.94

-6.54 160.49 273.73 62.39 1 3! 19 3594.9 -lO.I8 J53.71

-24,96 102.12 281.53 72.99 5 55 18 2486.8 -27.05 93.94

-3.42 J47.07 272.02 60.29 2 18 2 3235.4 -7.35 I40.49

-31.67 75.38 283,6_ 76,42 7 50 22 2106.9 -33.22 66.47

2.49 139.80 268.34 55.90 2 32 20 3188.0 -2.00 I33,60

MIO-COURSE EXECUTION ACCURACY ORBIT DETERNIN4TION ACCURACv

SGT 5518.5 SGR 419.7 SG3 112.8 ST 2634.7 SR 419.3 $5 564.9

RRT .424| RRF .4037 RTF .9439 CRT .885_ CRS -.8242 CST -,9927

SGB 5534.5 R23 .0016 R|3 .9439 LSA 2719.2 NSA 205.6 5S4 13.4

SG] 552|.4 5G2 379,9 THA |._6 ELI ?660.9 EL2 I9E.9 ALr B.06

L4UNCH 04TE 0EC 22 1965 FLIGHT TIN? _00.00 ARRIVAL DATE JUL JO J966

HELIOCENTRIC CONIC

RL 147.18 LAL ,O0 L(_.

RP 108.35 LAP -2,49 LOP

RC 204.023 GL I0,6! GP

PLANETOCENTRIC CONIC

(3 47.735 VHL 6.909 OLA 28.52 RAL

LNCH A?MTH LNCH TIME L-I TIME INJ LAT

90.00 3 26 7 3463.40 -21.33

90.00 0 29 29 4042.35 -5.03

IO0.O0 5 17 48 3103.34 -24.62

J00.00 J 20 tB 3_77.84 -J.99

JlO.OO 7 17 44 27_8.08 -3J.32

110.00 1 37 2 3825.67 3.93

0I_FERENTIAL CORRECTIONS

TOE 2.677? TRA 4.6008 TC3-|.88|9 BAU 1.2010

ROE .4991RRA .0331RC3 .0068 FAU .00918

FOE .5841 FRA 1.253_ FC3 -.1662 BSP JBJ16

8DE 2.7233 BRA 4.6609 BE3 1,8819 _SP -372

DISTANCE 582.790

89.94 VL 25.962 GAL 10.48 AZL 87.14 HCA 299.I? SMA I|7.48 ECC .30782 INC 2.8556 Vl 30.775

29.|4 VP 36.332 GAP |7.38 AZP 88,6l TAL 154.27 TAP 93.44 RCA 81.32 4PO 153.65 V? 34.974

-2.84 ?AL 45.68 ?AP 176.75 ETS 243.23 ?AE 131.59 ETE 183.03 ZAC 171.79 ETC |67.25 CLP 178,42

39.33 RAO 6_68.8 VEL I3.004 PTH 2.37 VHP IJ.105 OPA 5.60 RaP ?7.64 ECC 1.7856

IN| LONG IN| RT AS? |NJ A?NTH [NJ TIN£ PO (ST TIN IN| 2 LAT IN| 2 LONG

128._5 283.03 70,92 4 23 50 ?863.4 -23.74 J2D.7D

163.I7 277.79 62.10 I 36 51 3442.3 -8.73 I56.44

103,23 288,2! ?2,49 6 9 31 2503.3 -26.T8 95.J0

J49.39 276.IJ 60.I7 2 25 8 3277.8 -5.95 I42.84

76,91 288.38 75.56 8 3 12 2J28.I -32.99 68,08

|4|,78 272.43 56.02 2 40 48 3225,7 -.56 I35.57

MID-COURSE EXECUTION ACCURAC_ ORBIT DETERMINATION 4CCUR4CV

SGT 5509.2 SGR 415.1 SG3 110.0 ST 757|.9 SR 414.0 SS 559,7

RRT .4490 RRF .4296 RTF ,9486 CRT .8742 CRS -.8149 CST -.9936

SGB 5524.8 R23 .0019 R|3 .9486 LS4 7656.Z MS4 209.9 SSA I2.8

SGI 5512.4 9G2 370.7 THA 1.95 ELI 2597.4 EL2 I99.0 4LF _.06

L4UNEH D4TE DEC ?2 1965 _LIGHT TIME 202,00 4RRIV4L 04T£ JUL I? 1966

HELIOCENTRIC CONIC

RL 147.J6 L4L .DO LOL

RP &0_.3J LAP -2.38 LOP

RC 205.757 GL 9,7l GP

PL4NETOCENTRIC CONIC

C3 53.962 vHc 7.346 0L4

LNCH 47NTH LNCH TIME L-I TIME

90.00 3 41 45 3473.33

90.00 O 32 51 4093.45

IO0.O0 5 31 45 3118.73

IO0.O0 I 25 33 3923,27

110,00 7 30 J 2748.68

liD.DO I 43 46 3866.09

_]FFERENTIAL CORRECTIONS

TOE 2.7097 TRA 5.1428

ROE .52j2 RRA .0554

rD£ .5567 FR4 1.3|87

BOE 2.7594 BRA 5.I43!

L4UNCH DATE DEC 22 J965

DISTANCE 587.300

89.94 VL 25,923 GAL II,60 AZL 87.20 He4 302.37 SNA 1J7.27 ECC .32060 INC Z.7955 vI 30.273

32.34 VP 36.3|6 GAP |8.20 47P 88.50 TAL 152.75 T4P 95,|2 RCA 79.67 APO I54.87 v2 34,987

-2.8D 74L 43.60 ?AP 176.29 ETS 231.38 74E 131.56 ETE 183.0J ?AC 124.04 ETC I67,04 CLP J77.57

?6.26 RAL 41.71RAO 6569.0 VEL 13.24| PTH 2,42 VHP 11.600 CP4 6.55 RAP 29.79 ECC l.B_Bl

JNJ L4T INJ LONG INJ RT ASC INJ 47MTH INJ TIME PO CST TIN |NJ 2 L4T INJ 2 LONG

-21.11 129.|9 289.64 70.67 4 39 39 2875.3 -23.55 121.37

-3.40 166.03 281.7! 61,87 | 41 4 3493.4 -7.13 J59.35

-24.30 104._7 290.81 7_.O4 6 23 43 25|8,7 -26.53 96.18

--145 15_,_0 E_0,08 60,J j _ 30 5_ ]]E]t_ --4.4_ J45.36

-30.97 78.41 293.05 74.74 8 15 50 2148.7 -32,75 69.64

5.46 143,90 276.4l _6.20 2 48 J? 3266.! .99 137.67

NI0-CO_JRS[ [_EEUTION ACCURACY ORBIT DETERHIN4 TION 4CCURACV

7C3-J.62_2 BAU I.|725 SG7 5493.3 SGR 409.4 SG3 107.2 ST 2504,5 SR 408,7 SS 555.3

RC3 .0031FAU .00801 RRT .4730 RRf ,4545 RTF .9534 CRT .8623 CRS -.8053 CST -.9944

FC3 -.1284 8SP 18160 8GB 5508.5 R23 .0018 RJ3 .9534 LSA 2588.6 MS4 213.2 SS4 J?.J

8C3 |.6252 FSP -364 SGJ 5496.7 SG? 360.4 THA 2.03 ELl 2579.| EL2 203.9 ALF 8,02

FLIGHT TIME 204.00 ARRIVAL DATE JUL I4 J966

HELIOCENTRIC CONIC

RL 147.16 LAL ,00 LOL 89.94 VL

RP 108.27 LAP -2,22 LOP 35.53 VP

RC 207.465 GL 8,83 GP -2.76 ?AL

PL4NETO_ENTR|C CONIC

C3 61.347 VHL 7.832 DLA 25.97 RAL 43.93 RAD 6569.1 V£L

LNCH AZHTH LNCH TIME L-I TIME INJ LAT

90.00 3 57 13 3482.4Z -20.90

90.O0 0 33 5 4147.19 -1.67

;DO.DO 5 45 51 3133.28 -23.99

JO0.O0 1 29 28 3971.57 1.19

110.00 7 42 ! 2768.80 -30,60

liD.DO l 49 28 3908.81 7.07

DIFFERENTIAL CCRRECTION5

TOE Z.7459 rR_ 5.6616 TC3-I,3847 B_U 1.I356

ROE .5437 RRA .0799 RC3 .0006 FAU .00682

rOE .5515 FRA 1.3897 rE3 -.0962 8SP |8171

80E 2.7991 BR_ 5-6_27 BC3 1.3847 FSP -355

DISTANCE 591.585

25.884 G4L IE.82 A?L 87.27 HCA

36,301 GAP 19.10 A?P 88.41 TAL

41.85 ?AP 175.69 ETS 222.JB ?AE

305.56 SMA 117,06 £CC .33483 INC 2.7308 Vl 30.275

151.30 TAP 96.87 RC4 77.87 APO 158.26 V2 35.000

J3J.49 ETE 18_.99 ?AC 126.26 ETC 166.79 CLP 176.68

J3._J7 PTH 2.47 VMP 12.150 0PA 7.47 RAP 3J.92 ECC 2.0098

IN| LONG IN| RT _SC _NJ ATNTH IN| TIN? PO CST T/M IN| _ LA7 IMJ 2 LONG

129.78 Z94.14 70.45 4 55 |6 2882.4 -23,38 JZJ.gfl

169.04 28_.50 61.73 1 44 17 3547,2 -5.43 162,38

|05,24 295.29 71,61 6 37 45 2533.3 -26.28 97,1_

154.55 283.91 60,13 2 35 39 337J.6 -2.79 148.03

79,86 297.59 ?3,95 8 28 ID 2168,8 -32.49 71.j5

|46_J6 280.27 _6.47 2 54 37 3308,8 2.62 J39.90

N_D-COURSE EXECUTION ACCUR4CY ORBIT DETERMINATION ACCURACv

SGT _473.6 8GR 40_.? 5G3 104.5 ST 2439,0 SR 397.9 $5 553.3

RRT .4971RRF .4796 RTF .9582 CRT .8503 CRS -,7960 CSI -,995?

SGB 5488,4 R23 .0016 R|3 ,958? LSA 2523,3 N54 215,3 554 IJ.5

_C| 5477.3 SG2 549.2 THA 2.10 ELI 2462,6 EL2 207.4 4LF 7,95

1974



JPL TM 33-99 EARTH--VENUS TRAJECTORIES ¢VOL 2, 1965-66_

LAUNCH 0ATE 0EC 22 ]965 FLIGHT TIME 206.00 ARRIVAL OATE JUC ]6 1966

HELIOCENTRIC CONIC

RL 147.|6 LAL .00 LOL

Rp 108.23 LAP -2.0T LOP

RC Z09.|46 GL T.9B GP

PLANETOCENTRIC CONIC

C3 70.148 VHL 8.375 CLA

LNCH ATNTH LNCH TIME L-I TIME INJ LAT

90.00 4 12 20 3491.04 -TO.TO •

90.00 0 36 tO 4EGZ.80 .13

IO0.O0 5 59 0 3147.14 -23.69

IO0.O0 I 37 20 4021.94 2.90

110.00 7 53 39 2788.45 -30.22

110.00 I 54 11 3953.39 8.74

DIFFERENTIAL CORRECTIONS

TOE Z.TB63 TRA 6.22]7 TC3-|.|616 BAU 1.0894

R0E .5652 RRA .J067 RC3 -,0007 FAU .00560

rOE .5483 FRA ].4673 re3 -.069! BSP 18174

BDE 2.8430 BRA 6.2226 BE3 1.I6|6 rSP -347

DISTANCE 595,59|

89.94 VL 25.846 GAL 14.16 AZL 87.54 HCA 308.T7 SMA J16.86 ECC .35075 INC 2.6608 V| 30.275

38.73 VP 36.Z87 GAP 20.|| AZP 88,33 TAL |49.94 TAP 98.71 RCA 75.67 APG 15T.85 v2 35.014

-E.7E ?AL 39.86 ZAP 174.96 ETS Z]5.J7 ZAE ]31.38 ETE IBZ.97 ZAC IZ8,43 [TC JG6.49 CcP 175.76

25.63 RAL 45.98 RAD 6569,A VEL 13.838 FTN Z.53 VHP |Z.763 0PA 8,36 RAP 34.04 ECC 2.1545

IN] LONG IN] RT ASC IN] ATNTH |NJ TIME PO CST TIN IN] 2 LAT IN] 2 LONG

130.33 298,5Z 70.24 5 J0 31 Z891.0 "Z3.ZI 122.56

ITt.14 289.15 61,68 I 46 ZZ 36GZ.g -3.66 16f.50

106.|6 299.65 71.22 6 5! 2T Z547.J -26.04 98.J4

J57.31 287,6J 60.ZA Z 39 22 3421.9 -1.09 150.79

8J.26 501.99 75,20 B 40 7 2188.4 -52.22 72.62

148.53 284.02 56,8Z 3 0 5 3353.4 4.32 142.24

NI0-C(_JRSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURAC Y

5GT 3430.? 5GR 395.0 SG3 10?.0 ST Z373.3 SR 387.4 55 553.8

RRT .5Z09 RRF .5046 RTF .9630 CRT .8383 CRS -.7870 CST -.9959

SGB 5464.5 RZ5 .0012 RI3 .9630 LSA 2460.1 NSA 216.1 SSA 10.9

$GI 5454.J $GZ 338,9 THA E.I7 ELI 2397.6 ELI 209.3 ALF 7.84

LAUNCH DATE OEC 22 1965 FLIGHT TIHE 208.00 ARRIVAL OATE JUL ]B ]966

HELIOCENTRIC CONIC DISTANCE 599.253

RL 147.16 L4L .00 LOC 89.94 VL 25.810 GAL 25,82 AZL 87,42 HCA 311.97 SMA J16.67 [CC .36861 INC 2.5841 V| 30.275

Rp IO8.19 LAP -|.9Z LOP 4],94 VP 56.Z74 GAP 21.24 A_P 88.27 TAL 148,69 TAP 100.66 RCA 73.66 APO 159.67 vz 35,027

RC _IO.800 GL 7.|7 GP -2.69 ZAL 38.22 ZAP I74.|3 ITS 209.80 ZAE }3I,Z| ETE J82.95 ZAC |30.56 ETC 166.14 CLP 174.78

PLANETO(.ENTRIC CONIC

C3 80.698 VHL 8.983 DLA 25.26 RAL 47.86 RA0 6569.6 VEL I4.2J4 PTH _.59 VHP /3.45| 0PA 9.21 RAP 36.]I ECC Z.328!

LNCH AZMTH LNCH TIME L-I TIME IN]. LAT IN] LONG IN] RT ASC IN] AZNTH IN] TIN[ PO C$T TIM IN] 2 LAT IN] Z LONG

90.00 4 26 58 3499.32 -20.51 130.86 302,7_ 70.04 5 25 16 2899.3 -23.05 lZ3.]l

90.00 0 36 42 4259.66 J.96 175.3J 292.65 6J.75 I 47 41 3659.7 -I.83 168.68

]00.00 6 I2 4 3160.39 -23.40 I07.03 303.85 70,85 7 4 45 2560,4 -Z5.BO 99.05

100.00 I 34 15 4073.85 4.65 160.I7 291.16 60.44 Z 42 9 3A73.B .68 153.64

110.00 8 4 51 2807.54 -29,83 82,62 _06,Z4 72.48 8 5I 38 2207.5 -3|.94 74.04

J]O.00 I 57 58 3999.44 10.45 I51.00 287.63 57,27 3 4 37 3399.4 6.06 144.66

D/FFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORB|T OETERMINATION ACCURACV

TOE Z.8374 TRA 6,832I TC3 -.9539 8AU J.029| SGT.5424.9 6GR 386,6 $G3 99.6 ST Z3|6.? 6R )75.6 55 557.9

ROE .587I RRA .I359 RC3 -.00I| FAU .00425 RRT .545J RRF .5300 RTF .9677 CRT .8_66 CR5 -.7791 CST -.9966

FOE .5486 FRA ].5535 FC3 -,04_6 BSP |8060 SGB 5438.6 R23 .0008 RJ5 ,9677 LSA 2402.7 NSA 215.3 5SA I0.3

BDE Z.8975 BRA 6.8335 8C3 ,95_9 FSP -336 SGI 5429.0 SG2 323.8 THA 2.E3 ELl 2337.6 ELI 209.5 ALF 7.69

L4UNCH C4T[ 0EC Z2 1965 FLIGHT TIME 210.00 ARRIVAL 0ATE JUL 20 t966

NELZOCENTR[C CONIC DISTANCE 602.483

RL 147.16 LAL .O0 LOL 89,94 VL 25.775 GAL 17.24 AZL 87.50 HCA 315.16 SNA 116.49 ECC .588T1 INC Z.4992 Vl 30.275

Rp 108.15 L4P -1,76 LOP 45,14 VP 36.262 GAP 22.52 AZp 88.23 TAL ]47.36 TAP |02,73 RCA 71,21 APO ]61.76 V2 35.040

RC ZI2.427 GL 6,38 GP -2.66 ZAL 36.73 ZAP |73.20 (IS 205,61 ZAE 130,99 ETE 16Z.92 ZAC ]32.62 ETC 165.74 CLP 173.74

PL4NETOCENTR]C CONIC

C3 93.432 VHL 9.666 0LA 24.86 RAL 49.56 RA0 6569.8 VEL 14.655 PTH 2.65 VHP |4.2_7 _PA 10,02 RAP 56,|5 ECC 2.5377

LNCH 47NTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC [NJ AZMTH INJ TIN[ PO CST TIN ]NJ 2 LATINJ 2 LONG

90.00 4 40 57 3507.25 -20.33 131.37 306.80 69.65 5 39 24 2907.3 -22.89 1_5.64

90.00 0 56 13 4317.27 3.82 J78.53 295,99 61.92 1 48 lJ 3717.3 .03 171.89

100.00 6 24 38 3172.96 -23.I2 J07.86 307.88 70.50 7 I7 31 2573.0 -2fl.56 99.91

IO0.O0 I 35 I3 4126.79 6.42 J63.IJ 294.56 60.74 _ 44 0 3526.8 _,47 I56.54

110,00 6 15 33 2625,95 -29.45 83.9| 310.29 71,8J 9 2 39 2225.9 -31.6fl 75.40

110.00 2 0 48 4046.57 I2.17 |53.57 291,]0 57.8| 3 8 14 3446.6 7.83 147.16

CIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

T0E Z,89_3 TRA 7.4909 TC3 -.7662 BAU .9571 SGT 5392.9 SGR 377.0 SG3 97.3 ST 2257.6 SR 362.3 SS 564.2

ROE ,6087 RRA .1672 RC3 -,0006 FAU .00287 RRT .5684 RRF .5545 RTF .9722 CRT .815] CR$ -.77J4 CST -.9973

FOE ,5503 FRA 1.6476 FC3 -.0266 8SP J8059 SGB 5406,1 R23 ,000! RI3 .9722 LSA 2345.4 NSA 213.] SSA 9.8

B0£ Z.9556 BRA T.4927 gO3 .7662 FSP -329 5G| 5397,2 SGZ 309.9 THA 2.28 ELI 2277.0 EL2 208.I ALF 7,52

LAUNCH D4TE DEC 22 |965 FLIGHT TIME Z]Z.00 ARR]VAL D4TE JUL 2? J966

HELIOCENTRIC CONIC

RL 147,16 LAL .00

RP lOB.II LAP -1.60

RE EI4.02T GL 5.61

PL4NETOCENTRIC CONIC

C3 108.92J VHL IO.437 OLA

LNCH AZMTH LNCH TIME L-] TJM£ JNJ LAT

90.00 4 54 |7 3514.66 -20.15

90.00 0 34 56 4375,20 5.66

100,00 6 36 37 3J84.72 -22,85

100.00 I 35 17 4180,38 8.19

llO.OO 8 23 41 2843.47 -29.07

I]0.00 2 2 42 4094.40 13.89

DIFFERENTIAL CORRECTIONS

TOE Z.9599 TRA B.EII5 TC3 -.3949 BAU .8663

ROE .6301 RRA .2008 RC3 .0001 FAU .00130

FOE .5555 FRA ].7528 FC3 ".0104 BSP I8021

BOE 3.0263 BRA 8.2140 Be3 .5949 FSP -32Z

01STANCE 605.|69

LOL 89.94 VL 25.742 GAL I9.04 AZL 87.60 HCA

LOP 48.35 VP 36.Z52 GAP 23.98 ATP 88.20 TAL

GP -Z.63 ZAL 35.42 ZAP 172.I8 [TS 202,28 7AE

318.38 SNA J16.3J ECC .41144 ]NC Z.4040 V] 30.275

146,58 TAP I04,97 RCA 68.46 APO I64.17 v_ 35.053

I30.69 ETE 182.89 ZAC J34,62 ETC 165.30 CLP 172.63

24.44 RAL 5].06 RAD 6370.| VEL 15.J74 PTH

IN] LONG JNJ RT A$C IN] AZMTH

I31.83 310.65 69.68

JBI.TB 299.16 62.21

I08.63 31J,70 70.I8

166.10 297.79 6!.I5

85.I4 314.I3 7].I7

J56.2J 294.4I 58.45

MID-COURSE EXECUTION ACCURACY

5GT 5357.4 5GR 366.5

RRT ,5915 RRF .5789

SGB 5369.9 R?3 -.0005

SGI 5361.8 5GZ Z95.3

2,72 VHP 15.J08 OPA I0.80 RAP 40.J3 ECC 2.T926

IN] TIME PO CST TIH IN] 2 LAT _NJ 2 LON_

5 52 5I 29]4.7 -22,74 J24.13

J 47 51 3775.2 ].90 ]T5.]3

7 29 41 2584.7 -25,34 100,72

2 44 57 3580.4 4,?8 J_9,4_

9 J3 5 2243.5 -31,36 76.68

3 lO 56 3494,4 9.6? ]49.T2

ORBIT OETERNINATION ACCURACY

SG3 95.1 ST Z?O?,O SR 347.8 SS 524.3

RTF .9765 CRT .8044 CR5 -.7647 CST -,992_

RI3 .9765 LSA Z292.5 MSA ?09.3 $SA 9.?

THA 2.3? EL1 Z219.8 EL2 205.0 ALF 7.30

|975



JPL TM 33-99 EARTH--VENUS TRAJECTORIES q VOL. 2. 1965-66)

LAUNC_ DATE C[C Z? ]965 FLIGHT TIN[ ?I4.OO ARRIVAL CITE JUL Z4 1966

HELIOCENTRIC CONIC

RL 147.16 LAL .00 LOL 89.94 VL

RP IDS.OT LAP -1.43 LOP 51.56 VP

RC 215.599 GL 4.88 GP -2.60 ZAL

PLANETOCENTRIC CONIC

C3 127.926 VHL 11.310 CLA Z}.98 RAL

LNCH ATMYH LNCH TIME L-I TIME INJ LAT

90.00 5 6 5Z 3521.29 -J9,99

90.00 0 32 46 4433,14 7.49

lO0.O0 6 47 56 5195.4l -22,60

100.00 I 34 25 4254,25 9,95

110.00 8 35 I2 2859.85 -28,71

110.00 E 5 36 4|42,60 15.59

CISTANCE 607.I61

25.7II GAL ZI.06 A?L 67,70 HCA

56.242 G4P 25,64 ATP 88.20 TAL

34.29 24@ i?l,0A ETS 199,57 74£

32|.59 SM4 116.|5 ECC ,43725 INC 2.2960 vJ 30.2?5

145.80 TAP 107.39 RCA 65.37 *PO 166,93 v2 35.06?

130.29 ETE 162.83 74C 136.52 ETC 164,80 CLP 17J.4Z

3Z.57 RA0 6570,4 VEL I5.788 PTH 2.80 VHP I6.112 CPA II.52 RAP 42.04 £CC 5,1053

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

132,_? 314,25 69.52 6 5 3] 2921.3 -22,60 124,_7

165.06 302.14 62.6! I 46 39 3833.] 3,76 178,36

109,53 315.28 69.89 7 i! 12 _595,4 -25.13 lOJ.14

169.13 300.85 61.67 2 44 57 3554._ 6.08 162,48

86.27 517.72 70,59 9 22 52 2259.8 -31,08 77.87

138.91 297,55 59,19 3 12 39 3542.6 11.39 152.3Z

DIFFERENTIAL CORRECTIONS MI0-COURSE EXECUTION ACCURACY ORBIT _£ TERNINATION ZCCURAC v

TDE 3.0425 TRA 9,0014 TC3 -.4403 BAU .7330 SGT 5317.3 SGR 355,1 SG5 93.0 ST 2149,0 SR ]52.3 55 588.3

RC£ .6515 RRA .2364 RC5 .0014 F_U-.O0050 RRT ._14i RRF _b_0_B RTF .9805 CRT ,7946 CR5 -.7590 CST -.9983

FEE .5645 FRA 1.8706 FC3 .0034 BSP 17978 SG8 532_ R_ -.O_|Z RJ3 .9805 LSA 2243.4 MSA 203,9 SSA 6.6

B0_ 3.1115 8RA 9.0045 8(3 ,4405 FSP -315 SGJ 5521,8 SG2 280.0 THA 2,35 ELI 2|65.3 EL2 200.3 ALF 7,07

LAUNCH OATE DEC 22 1965 FLIGHT TIME 2|6,00 ARRIVAL GATE JUL Z6 1966

HELIOCENTRIC CChNIC _ISTANCE 606,256

RL 147.16 LAL .00 LOL 89.94 VL 25.662 GAL 25,35 A?L 87.85 HE4 3Z4.BJ SMA 116,00 ECC ,46660 INC 2.1714 vI 30.275

RP 108.05 LAP =1.23 LOP 54.77 VP 56.234 GAP 27,56 AtP 68,_ TAL 145._5 TAP 110.05 RCA 61,87 APO 170.12 v2 35.080

RC 217,I44 GL 4.I6 GP -2.57 ?AL 35.56 TAP ]69,76 ETS J97.51 ZJE |29,76 (TE 182._I 7AC 138,50 ETC I64.27 CLP I70.1|

PL_METOCENTRIC CONIC

C3 15|.47| VHL 12.307 DLA 23.49 RAL _5.46 RAO 6570.6 VEL 16,517 PTH 2,88 VHP 17,267 _PA 12.19 RAP 43.85 £CC 3.4928

LNCH AZMTH LNCH TIME L-I TIME IN| LAT IN| LONG IN| RT AS( IN| AZMTH IN| TIME PO CST TIM IN| Z LAT ]NJ 2 LONG

90.00 5 18 39 3526.76 -19.86 132.62 517,56 69.39 6 17 25 2926.8 -22.A9 1?4.93

90,00 0 29 40 4490.60 9.28 168,35 304.89 63.15 1 44 50 3890.8 5.60 181.60

100.00 6 58 32 5204.69 -22.38 109.93 516.58 69,65 7 5I 57 2604.7 -24.95 lO2.OT

100.00 I 52 27 4288.10 |l,67 I?_.20 305.64 62.26 2 43 55 3688.1 7.87 165.48

110,00 8 44 I 2674.69 -28.37 87,29 521,01 70,07 9 31 56 2274,7 -_0,8! 76.95

IJO.O0 2 5 ZB 4190.87 17,25 161.66 300.47 60.02 3 13 19 3590.9 13.14 154.97

DIFFERENTIAL CORR£CTIONS MIO-COURS£ EXECUTION ACCURACY OR6IT CETERNINATION ACCURAC Y

T0E 5.1495 TRA 9,6758 TC3 -.3003 BAg .6081 SGT 5275.2 SGR 342.9 SG3 91.0 ST ZI00.5 SR 316.1 55 607.7

ROE ,6730 RRA .2?40 RE5 .0050 FAU-,O0267 RRT .6364 RRF .6265 RTF .9642 CRT .7664 CRS -.7550 CST -.99_7

FD£ .5791 FRA 2,00_2 FC5 .0153 BSP J7808 SGB 5_86.4 R23 -.0019 RI3 .9842 LSA 2200,6 MSA 197.0 SSA 8.J

BOE 3.2206 BRA 9.8796 Be3 .5003 FSP -306 5GJ 5279.8 SG2 264.2 THA 2,37 EL1 2J13.3 EL2 193.9 _LF 6.81

LAUNCH C&T£ CEC 22 1965

HELIOCENTRIC CONIC

RL 147.|6 L4L .00

Rp 107.99 LAP -I.07

RC 218.662 GL 3,48

PLANETOCENTRIC CONIC

C3 180.948 VHL 15.452

LNCH AZNTN LNCH TIME

90,00 5 29 34

90.00 O 25 29

IO0.O0 7 8 20

IO0,O0 1 29 24

110.00 8 52 3

110,00 2 2 I0

FLIGHT TIME 218,00 ARRIVAL GATE JUL 28 1966

CISTANCE 608,190

LOL 89.94 VL 25.657 GAL 25,93 AZL 67,97 HC4 328,02 SMA |15.86 Ecc .500t6 INC 2.0252 V| 30.275

LOP 57,98 VP 36.229 GAP 29,78 _7P 86.26 T&L 144,98 TAP 113.01 RCA 57.91 APO 173,81 V2 35.092

GP -2.54 7AL 32,67 ZAP 168.37 ET5 195.40 Z4E i29,13 ET£ |82,?6 7kC 139.96 ETC 163.71 CLP 168.65

0LA _2.97 RAL 54,30 RA0 6570.9 VEL I?.386 PTH 2.96 VHP 18.605 CPA 12.80 RAP 45.53 £CC 3.9780

L-I TIME INJ L_T [NJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM ]NJ 2 LAT ]NJ _ LON_

3530.61 -19.77 132.86 320,57 69.3! 6 28 24 2930.6 -22._I 125.18

4547.97 11.02 191.65 307,38 63.75 | 4! 17 3946.0 7,41 184.84

3212,14 -22.20 110.41 321.55 69.45 6 1 52 2612.1 -24.80 IO2,57

4341.67 13.54 173.50 306.19 63,00 2 41 45 3741.7 9.62 I6_.49

2867,65 -28.06 88.18 32_,g7 69.63 9 40 11 2287.6 -30.51 79._8

4_38.93 18.87 164.46 303,13 60,95 3 12 49 3638,9 14,85 157.64

CIFFERENTIAL CORRECTIONS

TOE 3.2761 TRA10,6556 TC3 -,1770 dAU ,4283

RDE .6944 RRA .3128 RE3 .0048 FAU-.O0527

FDE .5981 FRA 2.1567 FC3 .0252 _SP 17750

_CE 3.3489 8RAJ0.8401 _C3 ,I771 FSP -300

MIO-COURS_ EXECUTION ACCURACY ORBIT CETERNINATION ACCUR*C_

SGT 5225.2 $GR 329,3 $63 89.2 ST 2051.6 SR 298.9 55 631.B

RRT ,6374 RRF .6487 RTF .9875 CRT .7794 CRS -.7518 CST -.9990

SG0 5235,6 R23 -.0026 RJ3 .9875 LSA 2159.1 MSA |88.8 554 7.5

5GJ 5229.7 562 248.! THA 2.38 ELI 2064.9 ELZ I86,l ALF 6.33

LAUNCH DATE OEC 22 1965 FLIGHT TIME 220.00 ARRIVAL GATE JUL 30 1966

HELIOCENTRIC CONIC

RL 147.16 LAL .00 LOL

RP 107.9_ LAP -.89 LOP

RC 2ZO.JS2 GL 2,61 GP

PLANETOCENTRIC CONIC

C3 218.266 VHL I4.774

LNCH AZMTH LNCH TIME

90.00 5 39 32

90.OO O 20 2

JO0.O0 7 17 15

I00.00 1 25 I

JlO,O0 6 59 13

110.00 I 59 3_

OIFFERENTIAL CC_RECTION5

TOE 3.4353 TRA11.8971 TC5 -.0682 OAU .2000

ROE ,7|62 RRA .3521 RC5 .0065 FAU-,O0855

FOE ,6243 FRA Z,5300 rE3 ,0339 OSP 17658

BDE 3.5092 _RA|1.9025 BC5 ,0665 FSP -295

0ISTANCE 606.395

89.94 VL 25,634 GAL 28.91 AZL 68.|S HCA 331,24 5MA 115.75 ECC .33858 INC 1.8498 Vl 30.275

61.19 VP 36.225 GAP 52.38 AZP 88.38 TAL 145.0_ TAP 116.32 RCA 53,41 APO 178,09 v2 35.|05

-2.51 7AL 32,25 TAP J66,78 ET5 193.75 74£ 128,31 ETE 182.70 7_C 141.44 ETC 163.I4 CLP 167.O1

DLA 22.4_ RAL 54.81 R_0 6571.2 VEL 18.428 PTH 3,04 VHP Z0,159 CPA 13.34 RAP 47.06 EfC 4.3921

L-] TIME INJ LAT INJ LONG INJ RT ASC INJ ATMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3532.27 -19.73 132.97 523.19 69.27 6 38 25 2932.3 -2?.38 I25.29

4604.53 12.70 194.95 309.56 64.48 I 36 47 4004.5 9.17 188.06

32J7.24 -22.08 ii0.74 5_4.14 69.32 8 JO 52 2617,2 -24.69 102.92

4394,79 J4,96 176.4J 308.43 63,82 _ 38 16 3794.8 II.3_ |71.5J

2898.2J o27.6J 88.90 326.52 69,27 9 47 31 2298.2 -30.37 80,6_

4286.58 20,42 167.28 305,50 61.97 3 J0 59 3666.6 16.51 160.34

MI0-CCXJRSE EXECUTION ACCURACY OR0JT DE TERMINATION _CCURACv

5GT 5169.7 SGR 5J5,2 SG3 67,4 ST 2004,2 5R 28J.3 $5 662.3

RRT .6772 RRF ,6696 RTF ,9903 CRT ,T741CRS -.?502 CS7 -.9993

SGB 5179.3 R23 -.0033 RJ3 .9903 LS4 _121.9 M5A 179.4 554 6.9

SGI 5174.1 5G2 231.7 THA ?,37 EL1 7016,1 EL_ 177,O *LF 6,Z3

1976



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 2, 1965-66)

LAUNCH OAT[ OEC 23 1965 FLIGHT TIN£ ?0,00 ARRIVAL OAT[ MAR ].1966

HELIOCENTRIC GC_I]C

RL [47,15 LAL ,00

RP I07,76 LAP 3,24

RC 63.1_I GL 13.51

PLANETOCENTR]C CONIC

C3 46.T]3 VHL 6.835

LNCH ATNTH LNCN TINE

90,00 1 38 17

90,00 11 25 13

100.00 2 5_ 34

100,00 12 50 5G
110.00 3 54 13

110.O0 14 8 47

0|STANCE Z02.496
LOL 90.96 VL Z8.940 GAL -12.78 A?L 66.7_ HCA 9_.86 SMA ]37.35 ECC .Z3J97 _NC ].Z4Z4 VI 30.2?6

LOP 183.62 VP 38.689 GAP -5.06 ATP 90.16 TAL 239.76 TAP 332.62 RCA 105.49 4PO 169.21 VE 35.166
GP 6.65 7AL J57.31 ZAP 43.53 ETS 351,41 ZA[ 161.53 [T[ 353.28 ZAC 54.77 [TC I6fl.79 CLP -43.IZ

DLA -8,67 RAL 289,03 RA0 6568,7 VEL IZ,964 PTH 2,36 VHP 4,963 DPA -1I,|5 RAP 322,03 [C( I,?6BB

L'I TXM[ |NJ LAT IN| LONG ]NJ RT ASC IN| ATMTH JNJ TIME PO CST TIM XNJ Z LA T IN| Z LONG
2153.36 -16.04 37.64 162.65 l|2.ZD Z J4 20 1553.4 -14.87 30.40

5341.52 27.62 243.33 166.80 83.50 JZ 54 24 474|.5 26.43 234.87

I9d4.55 -I9.35 18.77 162.07 113.24 3 27 J9 I304.6 -16.04 JI.34
506J.58 29.04 222.64 168.60 82.36 ]4 15 22 4465.6 27.70 214.Z9

I720.93 -22.8fl 3.11 160.34 !16.I5 4 22 54 I120.9 -19.13 355.93
4821,97 32,84 203,66 167,92 79,91 13 29 9 4222,0 3l.|0 194.B?

OZrFERENTIAL CORRECTIONS M]0-COUR$[ EXECUTIC_ ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.JJ93 TRA -.A318 TC3 .1703 8AU .1064 SGT 445.3 $GR 396.1 SG3 219.7 ST 148.8 SR 3_5.5 S$ 226.4

RDE -.4586 RRA .1124 RE3 -.0023 FAU .087_8 RRT .0163 RRF -.2524 RTF -.1J79 CRT .6164 CR$ .7883 CST .OlB8

rOE .4671 FRA-I.3675 FC3-1.6306 85P 624 SGO 596.0 R23 -.2427 RJ3 -.|330 LSA 436.2 MSA" 176.9 SSA Z1.5

sol ,4T39 eRA ,4462 eC3 ,1703 rSP -626 8G1 445,5 562 395,9 THA 3,96 ELI 397,3 EL2 J13,7 ALF 75,39

LAUNCH DATE DEC 23 I965 FL|GHT TZlA_ 72,00 ARRIVAL DATE MAR 5 J966

H[L|O(ENTRZC CONIC DISTANCE 209,176

RL |47,13 LAL ,00 LOt. 90,96 VL 28,981 GAL -12,66 AZL 86,81HCA 96,09 SMA 137,68 ECC ,22927 ZNC 3,1940 Vl 30,276
RP I07,80 LAP 3,18 LOP 187,06 VP 58,709 GAP -4,34 ATP 90,34 TAL 240,32 TAP 336,41 RCA 106,J2 APO 169,25 V2 35,155

RC 65.219 GL 13.46 GP 7.09 7AL 157.5S ZAP 48.15 ETS 352.05 7A[ 164.04 [T[ 355.12 ZA¢ 53.31ETC 165.97 CLP -47.76

PLAN£TOC[NTRZC CONIC

C3 45.786 VHL 6.767 OLA -8.75 RAL 288.74 RAO 6568.7 VEL 12.929 PTH Z.36 VHP 4.682 OPA -11.13 RAP 320.54 ECC J.7f135

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG |NJ RT ASC INJ ATMTH INJ TIME PO CST TIM INJ 2 LAT JNJ 2 LONG

90.00 I 37 56 2145.69 -17.84 37.17 162.01 112.36 2 13 41 1545,7 -14.65 29.94

90,00 II 23 34 9339.19 27.60 243.16 168.16 63.42 12 52 33 4739.2 26.40 234.70

100.00 2 53 l 1897.01 -19.15 JD,_k0 161.43 113.40 3 26 38 J297.0 -I5.82 IJ.09

100.00 12 49 10 5063,07 29.01 222.66 167.96 82.47 14 13 33 4463.I 27.67 214.11
I10.00 3 33 34 1713.69 -22.63 2.66 159.70 116.33 4 22 7 JIJ3.7 -18.91 355.50

II0.00 14 7 7 4819.J5 32.80 203.45 167.27 79.80 J5 27 26 4219.2 31.05 I94.61

OJFFERENTZAL CCRRECTJONS MI0-COURSE EX_CUT]ON ACCURACY OPSJT DETERMINATION ACCURACY

TDE -.I080 TRA -.4003 TC3 .1420 BAU .0871 8GT 448.1 SGR 398.7 SG3 Z45.8 ST 149.6 SR 386.3 SS 239.2

ROE -.4547 RRA .1103 RE3 .0086 FAU .09724 RRT -.0179 RRF ".2922 RTF -.0016 ERT .5458 CRS .7880 CST -.0697

FOE .5146 FRA-I.5270 FC3-1.8386 8SP 5J8 $68 399.8 R23 .2917 R13 -.0182 LSA 439.8 MSA 186.8 $SA 21.fl

BOE ,4673 BRA ,4738 8C3 ,14_2 FSP -710 SGI 448,4 562 398,4 THA 175,64 ELl 395,7 ELI 122,4 ALF 76,77

L4UNCN OAT[ DEC 23 ]965 FLIGHT TIME 74,00 JRR|VAL DATE MAR ? ]966

HEL|OCENTR[C CONIC

eL 147.15 LAL ,O0

RP 107.63 LAP 3.J0

RC 61,32T GL I3,40

PLANETOC[NTRIC CONIC
C3 44.908 VHL 6.701

LNCH ATNTH LNCH TIM[

90.00 I 3? 49
90.00 II 22 6

I00.00 2 34 51

100.00 12 47 44

110.00 3 53 Ie

JI0.00 14 5 47

DISTANCE 215.814

LOL 90.96 VL 29.009 GAL -12.35 AZL 86.85 MCA 99.52 SXA 137.92 [CO .ZZDb5 ZNC 3.1450 Vl 30.276

LOP 190.29 VP 38.720 GAP -3.65 AZP 90.51 TAL 240.72 TAP 340.05 RCA 106.63 APO I69.El VZ 35.143

GP 7.56 7AL 157.76 ZAP 52.98 ETS 352.62 zA[ 166.61ET[ 357.72 7AC 31.64 [TC I66.17 CLP -5Z.60

OLA -8,83 RAL Z68,54 RAD 6568,7 VEL 12,895 PTH 2,35 VHP 4,4310PA -J1,13 RAP 318,84 [CC 1,739I

L-I TIME ]NJ LAT IN| LONG IN| RT ASC IN| AZMTH IN| TIME PO EST TIN JNJ 2 LAT IN| 2 LONG

213B,06 -17.64 36.69 161.46 ]12,52 2 13 27 1336,I -14,44 29,46

3337.05 27.59 243.0I 167.63 83.34 12 51 3 4737.0 26.38 234.55
1889.52 -J6.85 17.84 160.89 113.56 3 26 2| 1289.5 -15.60 10.64

5060.82 28.99 221.30 |67.43 82.38 14 12 5 4460.B 27.64 E13.96

1706,33 -22,41 2,22 159.16 116,51 4 21 44 1106.5 -J8,67 355.08
4816.38 32.77 203.26 166.74 79,69 15 26 4 4216.6 31.00 194.46

D]FFER[NTIAL CORRECTIONS NIO-COURSE EXECUT]CN ACCURACY ORBIT DETERMINATION ACCURACY

TO[ °.0937 TRA °.4954 TC3 .J064 8AU .0651 $GT 438.8 SGR 401.5 SG3 273.1 ST 131.6 SR 386.1 $S 250.1
RD[ -.4499 RRA .I2g] RE3 .0210 FAU .10688 RRT -.0708 RRF °.3346 RTF .1342 CRT .453I CRS .7865 CST -.179|

FOE .5588 FRA-l.6895 FC3o2.0604 8SP 461 SG0 609.1 R23 .2907 RJ3 °.1994 LSA 442.4 MSA 196.9 85A 21.5

002 .4596 8RA .5120 8C3 .I084 FSP -804 561 462.3 $62 397.5 THA 166,05 ELl 393.0 ELZ 132.B ALF 78.39

LAUNCH DATE DEC 23 1965 FLTGHT TJM_ 76,00 ARRIVAL DATE MAR 9 1966

HELIOCENTRIC CONIC DISTANCE 222,411
RL 147,I3 LAL ,OO L_. 90,96 VL 29,028 GAL -12,43 AZL 86,90 HCA 102,54 SMA 138,07 [CC ,22466 ZNC 3,0931 VI 30,276

RP 107.67 LAP 3.02 LOP 193.32 VP 38.724 GAP -3.00 ATP 90.67 TAL 240.96 TAP 343.50 RCA 107.05 APO 169.09 v2 35.132

NC 69.470 GL I3.33 GP 8.03 ZAL 157.92 ZAP 57.99 ITS 353.21 74[ 169.82 ET[ 1.85 ZAC 49.80 ETC I66.40 CLP -57.63

PLANETOCENTRIC CONIC

C3 44.O61 VHL 6.638 OLA -8.92 RAL 288.43 RAD 6568.7 V[L 12.862 PTH 2.34 VHP 4.226 DPA -11.16 RAP 316.95 ECC |.725J

LNCH AFMTH LNCH TIME L-J TIME INJ LAT JNJ LONG INJ RT ASC ]NJ AZNTH INJ TZNE PO CST TIM INJ 2 LAT INJ 2 LONG
90,00 I 38 4 2130.42 -17,44 36.22 161_04 112,67 2 I3 34 1530.4 -|4.EZ 29.03

90,00 11 20 57 3333,12 27.fl7 242,87 167,20 83.27 12 49 52 4733,1 26,35 234.42

100.00 2 55 3 1882,03 -18,74 17,37 160,45 IJ3,72 3 26 26 1282,0 -15,38 I0,20

100,00 12 46 39 5058,73 28,97 222.34 166,99 82.30 J4 |0 57 4458,7 27.61 213_gl

JlO.O0 3 53 24 1699.37 -22.19 1.78 158.72 116.69 4 21 43 1099.4 -18.43 334.66

1|O,OO J4 4 48 48|4,16 32,74 203,07 t66,30 79,56 J5 25 2 4214,2 30.96 194,31

O[FFERENT]AL C_RECTION$ Nr0-COURSE EXECUTION ACCURACY ORBIT OETERN_NATION ACCURACY
TO[ -.0766 TRA -.5390 TC3 .0815 OAU .0416 $GT 482.7 $GR 404.8 $63 300.2 ST J56.7 JR 365.3 S$ 261.?

ROE -.4444 RRA .1383 RE3 .034? rAU .11633 RRT -.1392 RRF -.3802 RTF ,2835 cRT .3461 CR$ .7882 CST -.2908

FOE .6039 FRAol,8434 FC3-2.2858 88P 49J $G8 630.0 R_3 ,2561 R13 -,3649 LSA 445.2 N5A 206.9 $$A 21.5

8OE .45J3 8RA ,5563 8C3 ,0706 FSP -894 $61" 492,4 $62 393,0 THA 160,90 ELI 389\7 EL2 145,4 ALF 80,66

J977



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 2 1965-66

LAUNCN 0AT[ 0[C 23 1965 FLIGNT TIN[ ?B.00 ARRIVAL CAT[ MAR 11 1966

H£LIOCENTR[C CONIC 01STANC[ Z28.967

RL 147.15 LAL .00 LOL 90.96 VL 29.036 GAL -12.32 ATL 86.96 HCA i05.76 SNA 138.15 £CC ,22265

RP |07.90 LAP 2.9] LOP 196.74 VP ]8,?19 GAP -Z.39 ATP 90.83 TAL 241.06 TAP 346.8] RCA 107.39

RC 71.64] GL |].24 GP 8.51 7AL ]58.00 ZAP 6].13 [T$ ]5].B2 7A[ 172.96 IT[ 9.?0 ZAC 47.B0

PLAN[TOC[NTR|C CON|C

(3 4].2]3 VHL 6.575 CLA "9.01RAL 288.40 RAO 6568,6 VEL 12.830 PTH 2.]4 VHP 4.049 OPA -|1.19

LNCN ATNTH LNCN TIME L-f T|NE IN] LAT IN] LONG- IN] RT ASC IN] ATNTH IN] TIME PO CST TIN

90.00 I 38 41 2]22.69 -17.24 35.75 ]60.68 112,82 2 ]4 3 1522,7

90.00 11 20 7 513].30 22.56 242.24 166.83 93,21 12 49 0 47]].]

I00.00 Z 55 37 1874,46 -18.53 ]6.91 160.09 113.88 3 26 52 JZ7415

100.00 ]Z 45 51 5056.76 28.96 222,20 166,64 82.23 14 J0 B 4456.8

1]0.00 ] 5] 5J 1692.14 -2J.97 1,33 138.35 I16.87 4 22 3 1092.J

110.00 14 4 7 4BJ].P4 ]2.71 202.90 163,94 79.4B 15 24 19 4211.8

INC 3.0440 Vl ]0.276

APO 168.90 v2 ]5.120

ETC 166.64 CLP -62.B1

RAP ]|4,92 ECC 1.7115

|NJ Z LAT |NJ 2 LONG

-J4.00 28.]7

26,]] 2]4.29

-15.]5 9.75

27.38 213.67

-18.19 334.74

30.92 ]94.14

0]FFERENTIAL CCIRR(CT|ON$ NID-COURSE EXECUTION ACCURACY ORBIT 0[TERNINA TION ACCURACY

TOE -.0612 TRA -,5892 TC3 .0086 8AU .0293 5GT 522,? SGR 408.6 SG3 ]2?.0 ST 164.8 SR . 383.4 SS 270.7

ROE -.4377 RRA .1485 RC5 .0499 FAU ,17555 RRT -.2203 RRF -.4267 RTF .4272 CRT .2247 CRS .?894 CST -.4OgB

rOE .64JO FRA-I,9882 FC]-2.3J42 BSP 656 SGB 663.4 RZ3 .2172 R]3 -.3016 LSA 447.1 N54 211.0 SSA 21.4

B0E ,44]9 BR4 .6076 BC3 .0506 FSP -989 SGI 539.4 5G2 586.1 THA 159,24 EL] 385,6 EL] 159.7 ALF 8].34

LAUNCH 04TE DEC 23 J965 FLIGHT T|I_ 80.00 ARRIVAL OAT[ NAR J3 1966

HCLIOC[NTRIC CONIC DISTANC[ 235.482

RL 147.13 L4L .DO LOt. 90.96 VL 29.036 GAL "12,20 ATL 87.01HCA 108.98 SNA 138.]5 ECC ,22078 ZNC Z.9912 VI ]0.276

RP |07.94 LAP 2.8] LC_° 199.97 VP 38.708 GAP -I.80 AZP 90,97 TAL 241.03 TAP 350,0| RCA 107.65 APO 168.65 V2 35.108

RC 73.845 GL 13.14 GP 8.98 ?AL 158.03 TAP 88.38 [TS 354,47 74[ 175.9] ETE 30.04 7AC 45,71 ETC 166.92 CLP -68.09

PLANE TOCENTRJC CONIC

C] 42.414 VHL 6.5J30LA -9.11RAL _88,45 RAO _368,_ V_L 1_.798 PTH 2.33 VHP ].904 OPA -11._3 RAP ]12.78 ECC 1.6980

LNCN ATMTH LNCH TIN( L-I TIM] INJ LAT INJ LONG INJ RT ASC |NJ A_MTH IN] T_N( PO _jT 7;N IN] Z LAT _NJ Z LONe

90.00 I ]9 37 2114.80 -17,05 35.28 J60*d0 1|2.97 2 ]4 52 ]514,8 -1].77 28.10

90.00 11 19 3] 5331.53 22,54 242.62 166.57 8].i5 12 48 25 4731,5 26.3] Z]4.17

lO0.O0 Z 56 31 1886.73 *_8.32 16.43 159.8J |14.04 3 27 ]8 1266,7 -J4.92 9.29

]00.00 12 45 21 5054.84 Z8.94 222.06 |66.37 82.16 14 9 _6 4454.B 27._5 2]3.33

110.00 3 54 ]8 1684.71 -2J.15 .88 |38,07 liT.05 4 22 42 ]084.8 -17.94 ]5].81

JlO.O0 14 3 44 4809.37 32.69 202,73 163.88 79.]9 15 23 55 4209.6 30.88 ]93.97

OJFFERENTIAL CC_RECT_ON$ . MI0*(OUR$E EXECUTION ACCURACY C_SIT 0[TERMINATION ACCURACY

TO[ -.04]] TRA *.6420 TC] .0_36 BAU .04_2 SGT _81.9 SGR 412.8 $G5 ]51.5 ST 177.| SR 380,7 55 778.7

ROE -.4300 RRA .158fl RC3 .0660 FAU ,J]382 RRT *.3038 RRF *.4740 RTF .5313 CRT .1049 CR5 .79|3 CST -.3|]6

FOE .6754 FRA*Z.1102 FC5-2.?]J_ 85P 926 $G8 713.5 R23 .1868 RJ3 -.61|8 LSA 449.6 NSA 226.5 SSA 21.3

8OE .4522 8RA ,6661 8C] .08F0 FSP -1071 9G1 604.9 SG2 378.4 THA J59.53 ELI 381,2 EL2 175.9 ALF 86.45

LAUNCH OAT[ OEC 23 1965 FLIGHT 71ME 82.00 ARR|VAL 04T£ NAR 13 1965

0|STANC[ 241.956

LOL 90,96 VL 29.029 GAL -12.09 A?L 97.06 HCA 112.20 SNA 138.08 [CC .21903

LOP 205.]9 VP 38.691 GAP -1_24 ATP 91.1! TAL _40.86 TAP 55],07 RCA 107,94

GP 9.46 ?AL 158.01 TAP ?3.66 ITS ]55,16 ?A[ 177.13 ET[ 90.]3 7AC 45.57

OLA -9.Z1RAL 288.57 RAO 6568.6 VEL 12.766 PTH 2.]2 VHP ].789 OPA -1|.26

L-i TIN[ |NJ LAT IN] LONG IN] RT ASC _NJ ATNTN IN] TIN[ PO CST TIN

Z|06,6T -]6.81 ]4,76 160.19 ]13.J] 2 ]6 ] 1506.7

5529.86 27.5] 24_,49 166,]7 85.09 12 48 s 4729.9

1858.78 -18,10 15.95 159.60 114.20 3 28 43 1258.8

5052.98 28.92 221.92 166.17 82.09 14 9 |_ 4455.0

1677.20 ;_1.51 .42 J57.85 117.23 4 23 41 1077.2

4807.]3 ]2.66 _02.56 J65.45 79.29 15 23 45 4207.5

NEL|OCENTR|C CONZC

RL 147.15 LAL .0O

RP 107.98 LAP Z,TZ

RC 76.070 GL 15,03

PL4N[TOC[NTRIC CONZC

C3 41.397 VHL 6.450

LNCH ATNTN LNCH TIME

90,00 | 40 54

90.00 11 19 15

100.00 2 57 44

I00.00 12 45 6

110.O0 5 53 44

llO.O0 14 ] ]6

INC Z.9165 v! ]0.276

APO 168.5] V2 ]5.093

[TC ]6?,22 CLP -?].4]

RAP ]10,60 ECC J.6846

ZNJ 2 LAT ZNJ 2 LONG

*13.34 27.62

26.29 2]4.05

-14.68 8.87

27.5Z 21].40

-17.69 35].38

30,84 J93.BI

0|FF[RENTZAL CORRECTZONS NI0-COORSE EXECUTION ACCURACY ORBIT 0ETERN[N4TZON 4CCUR4CY

TOE'-,OZ4] TRA -.710_ T(3 *,1234 8AU .08_7 SGT 659.1 SGR AJ?.4 SG] ]73.6 ST 19].0 SR ]76.? SS 284.0

ROE -.4209 RRA .1£8] RC] .0811 'FAU .14114 RRT -.3848 RRF -.3_01RTF ,6533 CRT *.0098 CRS .7925 CST -.6077

FOE .6967 FRA-2.21]0 FC3-2.9]76 8SP 1258 SG8 780.J R23 .1632 RJ3 -,6963 LSA 45].4 NSA 235.? SSA 21,3

802 .4216 8RA .7299 8C3 .]488 FSP -1153 SG/ 687.0 SG2 369.6 THA 160.43 ELI ]76.? EL2 193.0 ALF 90.39

LAUNCH 0ATE 0EC 23 1965 FLIGHT TIME 84.00 ARRIVAL 04T[ NAR 17 1966

HELZC,(ENTR|C CONZC 0|STANCE 248.39]

RL 142.15 LAL .00 LOL 90,96 VL 29,014 GAL -]J.gT A?L 87.12 HCA 115,42 SNA

RP 10b.02 LAP 2.60 LOP 206.40'VP ]8.888 GAP -.71 ATP 91.24 TAL 240.59 TAP

RC 78.316 eL 12.90 GP 9,92 7AL 157.94 ZAP 78.9] ITS ]55.90 7AE 174.84 ETE

PLANETO(ENTRIC CONIC

C] 40.774 VHL 6.]8_ OLA -9.3| RAL _88,7T RAO 6568,6 VEL 12,73] PTH 2.51 VHP

LNCH ATNTH LNCH TIME L-X TIME IN] LAT

90.00 ] 42 30 2098.22 -16.59

90.00 J] 19 II 3]28.22 27.52

Jo0.O0 2 59 J? 18_0_51 -I?.87

100.00 J2 45 5 5051,18 28.90

J]O.O0 3 57 9 1669,]3 -_I.28

JI0.00 _4 ] 43 4805.11 32.6]

OIFFERENTIAL CORRECT|ON$

TOE -,OO5] TRA *.778_ TC] -.20J2 8AU .I_26

RO[ -.4J07 RRA .J??A RC3 .1005 FAU .]4677

FOE .7129 FRA*2.Z??4 FC]-].1164 8SP 1638

60E .4108 8RA .7987 6C] .2249 FSP -I_14

137.96 ECC .21736 ¢NC 2.8792 v] ]0.276

]56.01 RCA ]07.97 APO ]67.95 V2 35.0BZ

]34.68 ZAC 41.45 EYE 167.55 CLP -78.76

].704 0PA -1].26 RAP ]08.4] ECC |.6710

IN] LONG IN] RT A$C IN] A_MTH IN] TIM] PC) CST TIN IN] 2 LAT IN] 2 LONG

34.23 t60,04 115.28 2 J? 29 1498,2 -15,29 ZT.J?

242.38 166,23 8].03 J2 47 59 47_8.2 26.26 233.93

15,44 159,45 114.]7 3 30 8 |250.5 -]4.4] 8.]4

221.79 166.0_ 8_.02 J4 9 17 4451.2 27,50 213._?

359.94 J57.?0 1]?.42 4 24 58 |069.3 -]?.42 332.92

202.39 165,30 ?9.20 15 23 48 4205.1 30,80 J93.65

NIO-COURSE EXECUTION ACCURACY OR81T 0_T_RNIN4TXON ACCUR4CY

SGT ?5].3 SGR 422.3 SG3 ]9J.5 ST 2J7,6 SR 3?],7 SS 282.9

RRT -.4572 RRF *.5646 RTF .728_ CRT -.]084 CR5 .?962 CST -.6?89

$_8 86].6 R23 ,1475 RI] **?592 LSA 454,] MSA 24],8 SSA 2].1

SG] 784.B 5G_ ]60,5 THA |61.6J [L] ]72.8 EL2 2|0.8 4LF 95.2_

1976



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 2. 1965-66p

LAUNCH DATE 0[C 23 1965 FLIGHT TIME 86,00 ARRIVAL OAT[ MAR ]9 1966

HELIOCENTRIC CONIC DISTANCE 254.287

RL ]47,]5 LAL .00 LOL 90.96 VL 28.993 GAL -11.84 ATL 87.18 NCA IJ8.63 SMA J37.?9 £CC .21576 |NO Z.818T V| 3D.2?6

RP ]08.06 LAP 2.47 LOP 209.6Z VP 38,64] GAP -.Z1 ATP 91.33 TAL Z40.ZO TAP 359.83 RCA 108,06 APO 167.51 V2 35,069

RC 80.381 GL ]2,76 GP 10.37 ZAL |52,82 TAP 84.13 ITS 356.68 ZAE 121,52 ETE 148.54 ZAC 39.36 £TC 167.92 CLP -84.03

PLAN[TOCENTRIC CONIC

C3 39.94l VHL 8.320 OLA -9.43 RAL 289.02 RA0 6568.5 VEL 12.T01 PTH 2.31 VHP 3.645 DPA -11.24 RAP 306.31 ECC 1.6323

LNCH ATNTH LNCN TIN( L-I T|ME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ Z LAT INJ 2 LONG

90.00 1 44 26 2089.34 -16.55 33.70 ]59.95 113.45 2 ]9 16 ]489.3 -]3.04 26.59

90.00 11 19 19 5326,68 27.50 242.26 166,14 82.98 lZ 48 6 4726.7 26.24 233,82

]00.00 3 J 9 1841.84 °17.62 14.91 |59.35 114.54 3 31 51 1241.8 -]4.16 7.83

IO0.O0 12 45 17 3049.42 28.89 221.66 165,94 81.96 |4 9 26 4449.4 27.4? 213.15

liD.DO 3 38 33 1661.08 -21.00 359.44 157.60 1J7.61 4 26 34 106J.1 -12.]4 332.45

liD.DO ]4 4 3 4802,94 32.60 202.23 165.22 79,10 15 24 6 4202.9 30.?6 193.50

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBXT _ETERMZNA TION ACCURACY

TOE .O]33 TRA -.8505 TC3 -.2853 8AU .1649 SGT 860.B SGR 427.1 $G3 405.8 ST 233.0 SR 365.3 S] 288.T

ROE -.3989 RRA .1858 RE3 .1|85 FAU .|5099 RRT -.52|B RRF -.6065 RTF .7823 CRT -.1914 CRS .7969 CST -.7374

FD[ .TIZ4 FRA-2.3161 FC3-3.2727 8SP 2049 SG8 960.9 R23 .1323 RJ3 -.8046 LSA 456.7 MSA 251.0 SSA 21.0

6DE .3992 8RA .8705 8C3 .3089 FSP -1273 SGI 894.7 SG2 350,5 THA 162.76 £L1 369.8 £L2 227.9 ALF 101.40

LAUNCH DATE DEC 23 1965 FLIGHT TIN( 88.00 ARRIVAL DATE MAR 21 1966

HELIOCENTRIC CONIC

RL 147.15 LAL .OO

RP 108.10 LAP 2.34

RC 82.862 GL 12.59

PLANE TOCENTRIC CONIC

C3 39.095 VHL 6.253

LNCH ATNTH LNCH TIME

90.00 1 46 42

90.00 lI 19 3?

100.00 3 3 21

I00.00 12 45 39

J10.OO 4 O 56

JlO.O0 14 4 34

O|STANCE 261.146

LOL 90.96 VL 28.966 GAL -11.22 ATL 87.25 HCA 121.8A SMA J37.56 ECC .21422 INC 2.2546 VJ 30°276

LOP 212.93 VP 38.609 GAP .22 AZP 91.45 TAL 239.21 TAP 1.55 RCA 108.09 APO 16T.03 V2 35.056

_P JO.BJ 7AL 152.66 TAP 89._0 ET$ 357.52 7AE 168.06 ETE |54.50 ZAC 32.41 ETC 168.34 CLP -89.18

OLA -9.55 RAL 289.35 RAO 6568.5 VEL 12.667 PTH 2.30 VHP 3.612 DPA -IJ.19 RAP 304.32

L-I TIME rNJ LAT XNJ LONG INJ RT ASC INJ A_MTH INJ T|M£ PO CST TrM INJ 2 LAT

20?9.93 -16.09 33.13 159.90 113.62 2 21 22 1479.9 -12.26

5325.27 2?.49 242._6 166.11 82.93 12 48 22 4?25.3 26,25

1832.64 -17.36 14.35 159.31 114.72 3 33 54 1232.6 -13.88

5042.29 28.8? 221.55 165.90 81.90 14 9 42 4447.9 27.43

1652.35 -20.73 358.92 157.55 ll?.SJ 4 28 28 1052.4 -16.84

4800.84 32.5? 202.0? 165.18 79.01 15 24 35 4200.8 30.72

DIFFERENTIAl CORRECTIONS

TO_ .0303 TRA -.9245 TC3 -.3253 8AU .2087

ROE -.3860 RRA .1919 RC3 .1363 FAU .153|8

FOE .?0$? FRA-2.3163 FC3-3.3922 BSP 2489

gO( .3872 BRA .9444 BE3 .3993 FSP -1304

MID-COURSE EXECUTION ACCURACY

SGT 9?9°3 SGR 43J.6 SG3 414.8

RRT -.5220 RRF -.6458 RTF .8206

5GB 1070.2 R23 .1307 RJ3 -.8372

5GJ J014.7 $G2 340.2 THA 163.87

ECC 1.6434

/NJ 2 LONG

26.04

233.72

7.29

2]3.03

351.94

193.35

ORBIT DETERMINATION ACCURACv

ST 259.6 SR 337.9 S] 288.1

CRT -.2564 CRS .8004 CST -.7773

LSA 460.5 MSA 256.T SSA 20.9

ELl 369.J EL2 243.2 ALF 109.08

LJUNCN DATE DEC E3 1965 FLIGNT TIME 90.00 ARR|VAL OAT[ MAR 23 ]966

HELIOCENTRIC CONIC

RL ]4T.15 LAL .OO

RP IDB.14 LAP 2.20

RC 85.157 GL ]Z.40

PLAN[TOCENTRIC CONrC

C3 38.253 VHL 6.183

LNCH ATNTH LNCH TIME

90.00 1 49 20

90.00 11 20 3

lO0.00 3 5 54

lO0.OO 12 46 9

110.OO 4 3 19

110.00 14 3 14

_IFFERENTIAL CC_'RECTION$

TOE .0460 TRA -,99e9 TC3 -,4699 BAU .2528

ROE -.3714 RRA .]990 RE3 .|546 FAU .15393

FOE .6854 FRA-2.2904 FC3-3.4855 BSP 2943

BOE .3742 BRA 1.0185 BC3 .4947 FSP -1330

DISTANCE 267.A69

LOL 90,96 VL 28.934 GAL -11.38 AZL BT.3I HCA 125.03 SNA 137.30 ECC .21273 INC 2.6838 VJ 30.22G

LOP 2]6.04 VP 38.5T3 GAP .23 ATP 91o34 TAL 239.12 TAP 4.18 RCA ]08.09 APO 166.31 VZ 35.043

GP J1.25 ZAL 157.47 ZAP 94.08 ET$ 358.40 ZAE 164.64 ETE 157.74 ZAC 35.62 ETC 168.81 CLP -94.16

DLA -9.69 RAL 289.23 RAD 6568.5 VEL 12.633 PTM 2.29 VHP 3.600 0PA o]1.06 RAP 302.50 (CO J.6292

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ ATNTN INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2069.82 -15.81 32.52 159.90 113.80 2 23 50 1469.8 -12.48 23.44

5324.11 27.48 24_.08 I66.13 82.89 12 48 47 A724.1 26.2] 233.64

1822.78 -17.08 13.76 159.31 ]I4.91 3 36 17 1222.8 -13.fl8 6.?1

3046.39 28.86 221.44 165.92 81.84 14 10 13 4446.4 27.43 212.93

1643.O2 -20.43 358.36 157,55 J18.02 4 30 42 1043.0 -16.fl2 351.41

4798.9J 32.55 201.93 165.19 78.93 13 23 13 4198.9 30,68 J93.21

MI0-COURSE EXECUTION ACCURACY ORBIT OETERMrNATZON ACCURACY

SGT 1105.1 SGR 435.8 SG3 419.9 ST Z83.4 SR 348.7 S$ 284,6

RRT -.6258 RRF -.6823 RTF .8479 CRT -.3073 CRS .8008 CST -.8090

SGB 1187.9 R23 .1280 R13 -.8604 LSA 464,4 MSA 260.8 SSA 20.8

SGI 1141.4 SG2 329.1 THA 164.85 ELI 371.7 EL2 254.9 ALF 118.37

LAUNCH DATE DEC 23 1963 FLIGHT T/ME 92.00 ARRIVAL 0ATE MAR 25 1966

HELIOCENTRIC CONIC

RL 147.J5 LAL .DO

RP IOS.I_ LAP 2.05

RC 87.485 GL J2.19

PLAN[TOCENTRIC CONIC

C3 37.353 VHL 6.J12

LNCH AZMTH LNCH TIME

90.00 I 52 21

90.00 JI 20 33

IOO.OO 3 8 50

lO0.O0 J2 46 45

110.00 4 6 3

IJO.OO 14 6 1

DIFFERENTIAL CORRECTION5

TOE .0589 TRA-l.O?28 TC3 -.3888 BAU .2968

ROE -,3354 RRA .2038 RC3 .]730 FAU ,153Jl

FOE .6540 FRA-2.2372 FC3-3.3486 BSP 3412

B0E ,3602 BRA 1.0920 BC3 .5944 FSP -1344

OISTANCE 273.758

LOL 90.98 VL 28.898 GAL -11.44 AZL 87.39 HCA 128.26 SMA 137.00 (CC .21129 INC 2.6115 Vl 30.2T6

LOP 219.25 VP 38.533 GAP J.|? AZP 91,62 TAL 238.45 TAP 6.7| RCA 108.03 APO ]63.93 V2 35.030

GP 1J.69 ZAL J57.23 ZAP 98,75 ET8 359.35 ZAE 161.35 (T£ 159.72 7AC 34.04 ETC ]69.36 CLP -98.94

0LA -9.84 RAL 290.17 RA0 6568.5 VEL 12,598 PTH 2.29 V_P 3.607 0PA -10.88 RAP 300.87 ECC 1.6147

L-I TIME IN] LAT IN] LONG IN] RT AS( IN] ATMTH IN] TIME PO CST TIM IN] 2 LAT IN] 2 LONG

2058.86 -15.51 31.86 159.95 I13.99 2 26 40 ]458.9 -12.I4 24.80

5323.31 27.47 742.02 166.20 82.86 12 49 17 4723.3 26.20 233.39

18J2.09 -16.77 13.J1 I59.35 115.11 3 39 E 1212.1 -13.25 8.09

5045.31 28.83 22J.31 165.99 81.80 14 IO 50 4445,3 27.41 212,88

1632.93 -20.11 357.75 157.59 118.24 4 33 16 1032.9 -16.18 330.84

4797.23 32,53 201.80 16_.26 78.86 J5 25 59 4197.2 30.85 J93,09

MI0-COURSE EXECUT/ON ACCURACY ORBIT 0ETERMINATION ACCURACY

5GT J238.1 5GR 439.? SG3 420.8 ST 31].9 SR 338,3 SS 2?8.9

RRT -.6685 RRF -.7165 RTF .8673 CRT -.344_ CRS .8003 CST -.8319

SG8 1311.0 R23 .1285 RJ3 -.8772 LSA 468.8 MSA 263.1 SSA 20.7

SGI J273.0 SG2 317.5 THA 165,72 ELI 3?8.4 £L2 261.7 ALr 128,36

1979



JPL TM 33-99 EARTH--VENUS TRAJECTORIES *VOL. 2. 1965-663

LJUNCH 0ATE 0(C 23 1965 FLIGHT TIME 94.00 ARRI¥&L C&TE MAR 2T 1966

HELIOCENTRIC CONIC 01STANCE 280oO|5

RL 14T.15 L&L .00 LOL 90°96 VL 28.857 GAL -||.30 47L 87°47 MCA |3|°d6 5MA |38.6? ECC °20986 |NC 2.5303 ¥| 30.IT6

RP 106.ZZ LAP 1,90 LOP 222.45 YP 38.491 GAP 1.39 ATP 91.66 TAL 237,70 TAP 9.|6 RCA 107.96 APO 165.55 V2 35.DIS

RC 69.765 GL 11,94 GP |Z.16 ?AL |56,86 tAP |03,|8 ETS .35 7AE 158.22 ETE J80._9 ZAC 32.68 ETC |70.01 CLP-|05.48

PLANETO(ENTRIC CC_N|C

C3 36.454 VHL 6.038 0LA -IO.OZ RAL 290.67 RA0 8568.4 VEL J2.583 PTH 2,28 VHP 3.632 0P4 -10,65 R4P 299,46 £CC 1.5999

LNCH A_HTH LNCM T_ME L-I TIME _NJ LAT IN| LONG _MJ RT A_C _MJ A_MTM _NJ T_M_ PO _ST TIM IN| 2 LAT IN| _ LOMG

90.00 I 35 48 Z046.80 -15.|6 3j.13 |60,04 114.20 2 29 54 1446.6 -|1.78 Z4.|O

90.00 J| 21 8 5323.05 27.47 242.00 168,3| 82.85 12 49 49 4723,0 26.20 235.57

100.00 _ |Z |I |800.58 -18.43 IZ.4| 159.44 11_.33 3 42 |J 2200.4 -12.e9 5.41

100.00 12 47 24 3044,72 26,64 22|.3_ |66,]0 "8|,78 14 1| 28 4444.? 27.40 212,6Z

110.00 4 9 IO 162J.90 -19,73 337.10 |57.87 1J8.48 4 36 12 102|.9 -J5,79 350.2!

2JO.O0 J4 8 34 4795.93 32._I 201.70 JSfl. J7 78.80 J5 26 49 4J93.9 _0.63 J9_.99

OIFFERENTJAL C_RECTIONS MIO-C(_JRSE _X_CUT_ON ACCURACY ORB|T _ETERN|NA TION ACCURACY

TOE .069| TRA-|.1444 TC3 -.6704 BAU .3398 SGT |)69.8 SGR 443.J SG3 417.| ST 338.2 SR 326.8 $5 2?Z.Z

ROE ".3385 RRA .2069 Re3 ,J9J3 FAU .|SOGJ RRT -,7053 RRF -,7484=RTF .BBD7 CRT ".)TIE CRS .8029 CS_ _._4_9

F06 .62J6 FRA-2.|536 FC3-3.5767 8SP 3875 SG8 1439.5 R23 _J334 RJ3 -.8689 LSA 474.8 MSA 263.4 SSA 20_6

80£ .3455 BRA |.1630 Be3 .6972 FSP -J33| SG| |406,6 SG2 303.8 THA J66.50 ELI 389.8 EL2 265.4 ALr |37.62

LAUNCH DATE 0EC 23 |965 FLIGHT TIME 96.00 ARRIVAL DATE MAR 29 1966

HELZC_ENTRIC CONIC 0JSTANC_ 286.236

RL 147.15 LAL .DO LO_ 90.96 VL 28.813 GAL -J|.J5 ATL 87.58 MCA 134.87 SMA 136,3J £CC .20652 INC 2.a409 V| 3D,ZT6

RP 108.26 LAP ].74 LO_ 225.65 VP 38.44_ GAP J.98 ATP 9|.72 TAL 236.87 TAP ||.54 RCA |07.69 APO 164.73 V2 33.003

RC 92.1J2 GL ||.63 GP 12.67 7Ak |56.65 2AP J07.33 ET5 |.44 7AE ]55.2B ETE 16|.80 ?AC 3|.63 ETC |70.79 CLP-IDT.T6

PLANETC_ENTRIC CONIC

C3 35.335 VHL 3.961DLA -I0.23 RAL 291.23 RAO 6588.4 V[L 12.326 PTH 2.27 VHP 3.672 0PA -j0.29 RAP 298.33 ECC J.SB48

LNCH ATHTN LNCH TIME L-! TIME |NJ LAT INJ LONG INJ RT ASC INJ ATMTH _NJ T_M_ PO CST TIM _NJ 2 LAT]NJ 2 LONG

90.00 | 39 44 2033.38 -|4.80 30.32 |60.J7 I|4.42 2 33 38 1433.4 -|1.38 23.3|

90.00 |! 21 36 5323.57 27.48 242.04 |66,48 82.87 IE 30 20 4725.6 28.20 233.61

I00.00 3 J8 I |787.32 -|8.03 1J.63 159,56 ]I5.56 3 45 48 ||87.3 -|2.46 4.66

100.00 |Z 46 I 5044.87 28,84 22|.33 |68.27 8_.79 |4 IZ 6 4444.g 27.4| 212,63

1|0.OO 4 ]Z 44 1609.78 -|9.35 356.37 J57.76 J18.74 4 39 34 |009.8 -I5.37 349.32

JZO.OO 14 7 47 4795.26 32.$0 201.65 I65,54 78.78 J3 27 42 4293.3 30.6| J92.94

OIFFEREMT_AL CORRECTIONS MIO-CO(JR$_ EXECUTION ACCURACY ORSfT O£TERMINATION ACCUR4CY

TOE .0753 TRA-J.Z|34 TC_ -.7757 8AU .38|8 SGT 1505.0 $GR 446.6 SG3 4JJ.! ST 363.9 SR _13.8 SS Z6Z.9

ROE -.320J RRA .Z09_ RC3 ,2|06 FAU .147_7 RRT -,7389 RRF -.7788 RTF .8906 CRT -,3878 CRS .80!_ CST -.6556

FOE .3763 rRA-_.O_?8 F(3-3.5879 85P 4_32 SG8 I_89.8 e_3 ._404 R_3 -.8975 LS4 _80.8 HS_ 261.g SSA zo.4
BDE .3266 8RA 1.2313 8C3 .60_7 FSP -13J9 56! 1542.1 $62 293.6 THA |67.|6 ELI 403.6 EL2 260.6 ALF |45.49

L_UNCH 0_T[ 0[C 25 |965 FLIGHT TIHE 98.00 4RRIVAL 0ATE MAR 3! 196S

H6LIOCENTRI_ COMIC

RL 147.|5 LAL ,00

RP !06.31 LAP |.57

RC 94.449 GL J|,IJ

PLANETOCENTR|C CON|C

C3 34,596 VML 5.682

LNCH A_NTH LNCM TIME

90.00 2 4 J7

50.00 J| 2| 59

I00,00 3 20 24

_00.00 12 48 33

II0.00 4 |8 48

110,O0 I4 6 38

DIFFERENTIAL CORRECTIONS

TOE .078J TRA-|.2777 TC_ ".883| _AU .422|

ROE -.3009 RRA .2099 RC3 .2303 FAU .|4278

FOE .5309 FRA-I,94|7 rC3-3.3730 8SP 4803

8DE ,3109 ERA J.2946 9C3 .9]26 FSP -128?

OISTAN(£ 292.430

LOL 90.98 VL 28.765 GAL -10.99 AZL 87.66 HCA 157.66 SNA 13_.95 £CC .Z0718

LOP 226,65 VP 36.396 GAP 2.38 A_P 91.74 TAL 255,96 TAP J5.84 RC_ 107.77

GP J],23 ?AL J_.3| ZAP |IJ,2J ETS 2,6I ?AE 152._2 ET£ J62.2? ?AC 30.68

|NC 2,3409 Vl 30.276

APO 164,09 VZ 54,990

ETC 17!,72 CLP-JIJ._Z

0LA -10.49 RAL 29|,85 RA0 6568.4 VEL 12.489 PTH Z.26 VHP 5.723 0PA -9.86 RAP 297.43 ECC 1.5694

L-| TIME INJ LAT INJ LONG _NJ RT ASC ZNJ AZMTH INJ TIME PO CST TIM INJ 2 LATINJ 2 LONG

2018.20 -14.37 _9.42 J80.53 |14.66 2 37 35 14J8.2 -10.92 2Z,43

3325.22 27.49 242.J6 166.70 82.93 J2 30 44 4728.2 26.23 233.72

1772.61 -1_.62 i0.75 |59.73 115,82 3 49 57 I17_.6 -12.02 3,81

5046.04 28.85 22|.42 168.49 81.8_ 14 J2 39 4446.0 27.42 2|2.91

1595.99 -18.90 355.57 I57,94 119.03 4 43 _4 996.0 -14.89 346.75

4795.43 32.50 201.66 |_5.77 78.78 IS 28 33 4|95.4 30.62 192.96

MI0-COURSE EXECUTION ACCURACY ORBIT 0ETERN|NATION ACCURACY

5GT 1639.2 5GR 450.1 SG3 40|.9 ST 358.5 SR 299.8 SS 25Z.7

RRT -.7685 RRF -.8075 RTF .8972 CRT -.3972 CR5 .BOI4 CST -.6603

SG_ 1699.9 R23 .J$13 R|3 -,9053 LSA 487.3 MSA 256.4 5SA ZO.3

SG| 1676.4 8GZ 281.6 THA 167.73 EL! 419.3 EL2 254.9 ALF |5|.72

LAUNCH DATE DEC 23 1963 FLIGHT T_ME |00.00 ARRIVAL 0ATE APR Z 1966

HELIOCENTRIC CONIC

RL 147.15 LAL ,OO

RP 106.35 LAP 1,40

RC 96.794 GL 10.90

PLANETOCENTR|( CONIC

C3 33.636 VHk 5.800

LNCH ATNTH LNCH TIME

90.00 2 9 32

90.00 |} 22 8

100.00 _ 23 29

JO0.OO J2 48 32

1!O.00 A 21 29

110.OO J4 9 21

DIFFERENTIAL CC_RECTION5

TO( .O?_ TRA-l,3377 TC3 -.994_ 8AU .4613

ROE ".2802 RRA .2100

FD_ .4743 FRA-|.82|4

BOG .2902 8RA 1.3541

01STANCE 298.594

LOt. 90.98 VL 28.TIS GAL -10.83 AZL 87.77 HCA I41.06 5HA I35.53 £CC .Z0569 ZNC 2.EET9 v| 30.ZT6

LOP 232.04 VP 38.348 GAP 2.73 AZP 91.73 TAL 233.02 TAP 16.08 RCA |07.62 APO |63,43 v2 34.97T

GP 13,87 ZAL 135.95 ZAP 1|4.81ETS 3,90 ?AE 149.96 ETE I62.45 ?AC 30,05 ETC |72.83 CLP-JI_.6J

OLA -IO.80'RAL 292.f2 RAO 6368.3 gEL 12.430 PTH 2,25 VHP 3.790 DPA -9,30 RAP 296.76 ECC |._336

L-I TIME _NJ LAT INJ L(_IG _NJ RT ASC INJ AZNTH |NJ TIME PO CST TIM |NJ 2 LATINJ 2 LONG

2000.76 -J3.87 2_.38 J60._4 JJ4,94 2 42 53 JAOO,$ -|O._O 2|._Z

5328.46 27.32 242.39 166.98 83.04 |2 50 36 _728.3 26.27 235.93

1735.73 -13,1I 9.T5 159.93 116,10 3 54 45 1153.8 -|I.4B 2.84

5048,70 28,68 22J,6J J6_,78 BJ,9_ J4 J3 1 4448.7 27.48 _JI.JO

1580.38 -18.38 _54.65 I38.J3 119.34 4 47 30 980.4 -14.34 347,68

4796.84 32.32 201.77 |_6.08 78,84 13 29 18 4J96.8 30.64 193.06

MI0-COUR5[ EXECUTION ACCURACY ORBIT OETERHINA TION ACCURACY

SGT J773.8 SGR 4_4.6 SG3 391.4 ST 411.9 SR 284.1 65 239.9

RC3 .2820 FAU .13791 RRT -,7961RRF -,8351RTF ,9020 CRT -.5974 CRS .7957 CST -.8648

FC3-3.5495 85P 5_ i $G_ JB3J.I R23 .|653 RJ3 -.9076 LSA 493.6 MSA 252.9 SSA 20.2

8C3 J.0259 FSP -1260 SG| 18JJ.2 562 269.4 THA |68.20 EL| 455.4 EL2 246,7 ALF 156,P6

|980



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 2, 1965-66J

LAUNCH DATC 0EC 23 1965

HELIOCENTRIC CONIC

RL J4T.15 LAL .O0

RP 108.39 LAP 1.23

RC 99.145 GL 10.40

PLANETOCENTRIC CONIC

C3 32.655 VHL 5.714

LNCH ATHTH LNCH TIN[

90.00 Z 15 43

90.00 IJ ZI 52

100.00 3 31 26

100.00 lZ 48 fl!

110.00 4 26 56

IIO.O0 14 9 50

FLIGHT TIN[ J02.00 ARRIVAL 0ATE APR 4 J966

01$TANC[ 304.731

LOL 90.96 VL 25,662 GAL °10.66 _TL 87.90 HCA |44.25 SNA J35.]1 [CO .20464 ]NC 2.0983 Vl 30.276

LOP 23fi.23 VP 38.297 GAP 3.07 AZP 91.70 TAL 234.00 TAP 16.25 RCA 107.46 APO |62.76 V2 34.964

GP 14.67 7AL Jfl§.§6 ZAP I18,12 ITS 5.34 7A[ |47.56 IT[ 162.38 7AC 29.65 [TC 174.17 CLP-JI9.J5

OLA °11.19 RAL 293.26 RAO 6568.3 VEL JZ.411 PTH Z.24 VHF 3.865 OPA -8.60 RAP 296.32 ECC J.5374

L-I TIN[ INJ LAT ;NJ LONG INJ RT A$C INJ AZNTH INJ TIN[ PO CST TIN INJ Z LAT INJ Z LONG

J980.36 -13.26 27.17 160.? 9 !IS.Z4 Z 46 A3 1380.A -9.77 ZO.ZS

5333.95 2?.56 242.19 167.34 83.23 12 50 46 4733.9 26.3A 234.33

1736.08 -14.52 8.59 160.18 116.42 a 0 22 1136.1 *I0.66 I.TZ

5053.45 28.93 221.96 187.J4 82.JJ 14 13 4 4453.5 Z?.53 213.43

Jfl6Z.ZB -17.78 353.60 156.57 119.69 4 52 58 962.3 -J3.69 346.R7

4800.02 32.56 202.01 166.43 78.98 15 29 50 4200.0 30.70 193.Z9

DIFFERENTIAL CORRECTIONS HID-COURSE EXECUT|ON ACCURACY ORBIT 0[TERMINATION ACCURACY

TD[ .0570 TRA-|.3922 TC3-1.1097 6AU .4992 SGT |907.3 SGR 460.6 $G3 379.6 ST 433.8 SR 267,1 $S 225.5

RD[ -.2554 RRA .2090 RC3 .2759 FAU .13258 RRT -,8ZIO RRF -.6615 RTF .9053 CRT -.3895 CR$ .T859 CST °,8678

F0E .41Z9 FRA-|.6944 FC3-3.5148 68P 5741 SGB 1952.2 RZ3 .1830 RI3 -.9105 LSA 499.9 MSA 245.1 $SA 20.1

BOE .25?0 _RA 1,A078 8C) J.1435 FSP "1228 SGI 1945.1 $G2 257.9 THA 168.58 ELI 45|.2 ELI 236.5 ALr 151.15

LAUNCH OAT[ DEC 23 1955

H[L|C_[NTRIC CONIC

RL 147.15 LAL .00

RP 108.43 LAP 1.05

RC J01.502 GL 9.78

PLANE TOC[NTRIC CON|C

C3 31.655 VHL 5.626

LNCH ATNTH LNCH T]H[

90,00 Z 23 4

90.00 ll Z! 0

100.00 3 38 29

100.00 lZ 48 16

110.00 A 53 ZO

I10.OO 14 9 54

OZFF[RENTXAL CORRECTIONS

TO[ .0529 TRA-J.439J TC3-1.2279 8AU .535|

ROE -.2560 RRA .2065 RC3 ,_1Oj9 FAU .J2659

FOE .5520 FRA-|.5565 FC3-3.4625 88P 6175

BOE .24J8 8RA 1.4538 6C3 1.2645 FSP -lISO

FLIGHT TIN( 104.00 ARRIVAL DATE APR 6 1966

8ISTANCE 310.842

LOt. 90.96 VL Z_._? GAL -10.48 AZL 88.05 HCA 147.45 SXA 134.68 [CC .20343 INC 1.9470 VJ 50.2?6

LOP 238.42 VP 38.244 GAP 3.40 ATP 91.64 TAL 232.92 TAP ZO.3? RCA J07.28 APO 162.07 V2 54.951

GP 15.53 ZAL 155,15 ZAP J2J.|4 ITS 6.98 ZAE 145.34 ET[ 162.06 ZAC 29.51 [TC 175.77 CLP-122.45

0LA -11.69 RAL 294,08 RA0 6568.3 VEL 12.370 PTH 2.23 VHP 3.9510PA -7.72 RAP 296.08 ECC 1.5209

L-I TIN( JNJ LAT JNJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ Z LONG

J955.88 -12,57 25.73 161.10 115.58 2 55 40 J356.0 -9.03 18.85

5342.63 27.63 243.41 157.78 83.54 12 50 3 4742.6 26.45 234.95

1712.66 -J3.61 7,22 I50.47 116.78 4 7 2 1J!2,7 -lO.IO .39

506J.18 29.00 222.52 167.59 82.40 J4 I2 37 4461.2 27.64 215.95

1540.88 -J?.05 352.36 158.65 120.09 4 59 J 9A0.9 -12.92 3A5.69

A805.72 32.54 202.44 J56.91 19.22 15 30 0 4205.1 30.81 195.70

NJ0-COURS[ [X[CUTXON ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2031.5 SGR 468.Z 553 365.8 ST 454,1 52 ZA�.0 SS 209.9

RRT -.8424 RRF -.6863 RTF .90?0 CRT -.3740 CRS .7749 CST -.867A

5G8 2090.6 223 .2056 RJ3 -.912J LSA 506.4 NSA 235.4 $SA 19.9

5G1 2075.9 SG2 247.7 THA 158.88 ELI 466.6 EL2 224.8 ALF 154.80

LAUNCH OAT[ OEC Z5 J955

HELfOCENTRIC CONIC

RL 147.15 LAL .O0

RP 108.45 LAP ,87

RC 103.b52 GL 9.00

PLANETOCENTR[C CONIC

C3 50.650 VNL 5.534

LNCH AZNTN LNCH TIN[

90.00 Z 32 I

9O.00 11 19 10

I00.00 3 47 Z

]00.00 12 45 50

110.00 4 AJ Z

120.00 14 9 20

FLIGHT TIN[ I05.00

01STANCE 316.927

LOL 90.95 VL Z8.550 GAL -10.50 AZL 86.23 HCA 150.54 5NA 134.23 ECC .20Z25 vJ 50.216

LOP ZA1.60 VP 38.190 GAP 5.72 ATP 91.54 TAL 251.79 TAP 22.43 RCA 101.08 V2 54.959

GP 16.65 7AL 154.72 ?AP 123.87 [TS 8.87 ?A[ 143.25 ETE 16J.48 7AC 29.59 CLP-125.55

OLA -IZ.33 RAL Z9A.97 RAD 5568,2 VEL IZ.329 PTH 2.22 VHP 4.0A1 0PA °6.5J RAP Z95.02 ECC 1.504J

L-I TIN[ INJ LAT INJ LONG ]NJ RT ASC INJ ATNTH INJ TIN[ PO CST TIN JNJ Z LAT INJ 2 LONG

1925,15 -11.59 25.99 161.47 115.98 3 4 ? 1325.Z -$.JO 17.14

5355.94 7?.73 244,38 168.34 84.01 12 45 25 4755,9 26.51 255.R9

1584.10 -12.92 5.56 160.84 117.19 4 15 5 1084.1 -9.18 5_$.17

5013.Z3 29.10 225.40 168.I6 82.85 14 1| 23 4413.2 27.$1 214.$4

1515.01 -16.15 350.89 159.00 120.54 5 6 |T 915.0 -I|.99 344.2?

4815.09 52.75 203.14 |67.50 19.62 15 29 35 4215.1 50.98 194.57

ARRIVAL OAT[ APR $ 1966

INC 1.7669

APO 161.58

ETC I17.59

OIFFER[NTIAL CORRECTIONS NI0-COUR$E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .0290 TRA-J.4792 TC3-I.3525 BAU .5703 SGT 2167,7 $GR 479.4 SO3 351.9 ST 475.4 SR 228.7 SS 191.5

ROE -.Z115 RRA .2054 RC3 .5324 FAU .12061 RRT -.8615 RRF -.9_96 RTF .9081 CRT -.3463 CRS .?A?6 CST -.6123

rOE .Z786 FRA-J.4212 FC3-5.4090 6SP 8632 SOB 2220.1 R23 .2316 RI3 -.9132 LSA 513.1NSA 222.2 SSA 19.9

802 .2136 8RA I.A932 BC3 1.3927 FSP -1141 SGI 2201.2 5G2 239.1 TNA 169.08 ELl 481.5 ELI 210.9 ALF 168.21

LAUNCH OAT[ OEC 23 1965 FLIGHT TIME 108.O0 ARRIVAL 0ATE APR 10 J966

HELIOCENTRIC CONIC

RL 147.15 LAL .O0

RP 308.50 LAP .66

RC 106.Z25 GL 8.00

PLANETOCENTRIC CONIC

C3 29.588 VHL 5.439

LNCH ATNTH LNCH TIN[

90,00 Z 43 12

90.00 11 15 51

100.00 3 57 4J

JDO.DD 12 44 3

110.00 A 50 30

110.00 14 ? 44

OIFFERENTIAL CORRECT[ON$

TOE -.0047 TRA-I.5090 TC3-1.4815 BAU .6038

ROE -.1858 RRA .1966 RC3 .3614 FAU .11414

¥DE .20J3 FRA-I.2779 rc3-3.3397 8sP 7050

BOE .1859 BRA 1.5220 8C3 1.5265 FSP -1087

0ISTANC[ 322.990

LOL 90.96 VL 28.492 GAL -10.10 AZL 88.45 HCA 153.82 5NA 133.78 ECC .20114 INC !.5472 V! 50.2?6

LOP 244.79 VP 38.135 GAP 4.02 AZP 91.39 TAL 230,82 TAP 24.44 RCA I05.87 APO 160.69 V2 34.925

GP 18.02 7AL 154.27 7AP 125.27 ITS 11.10 ?A[ 14J.20 [T[ 160.59 ZAC 29.90 [TC 180.01 CLP-IZB.47

DLA -13.17 RAL 295.96 RA0 65_.2 V[L 12.287 PTH 2.21 VHP 4.155 OPA -5.20 RAP 296.10 [CC 1.4859

L-I TIME INJ LAT INJ LONG [NJ RT ASC INJ AZNTH INJ TIN[ PC) CST TIN INJ 2 LAT JNJ Z LONG

I888.63 -J0.56 21.81 161.94 116.43 3 14 4J 1288.6 °6.93 15.01

5376.12 27,86 249.84 169.05 84,73 J2 45 27 4776.1 28.64 257.52

!648,31 -!1.80 3.49 !61.29 117.66 4 25 9 J048.5 -$.01 556.75

909J.67 29.25 224.75 168,69 83.54 14 8 55 4A91.7 28.05 2J6.15

1482.89 -15.04 349.07 159.42 12J.06 5 15 15 882.9 -10,82 542oS2

4829.85 32,93 204.26 168.28 80.26 J5 28 |3 4229,9 5J.24 195.A5

NI0-COUR$[ EXECUTION ACCURACY ORBIT 0[T[RNINA TION ACCURACY

SGT 2294.1SGR 494.1 SG3 336.4 ST 492.] $R Z06.4 SS J7J.7

RRT -,876? RRr -.930? RTF .9083 CRT -.5058 CRS .7042 CST -.9806

SGB 2346.? R23 .2521RJ5 -,9J54 L5A 521.5 N5A 205,4 $5A 19.9

SGI 2335.! SG2 253,5 THA 169,20 ELI 495.9 EL2 194,6 ALr 171.35

1981



JPL TM 33-99 EARTH--VENUS TRAJECTORIES ¢VOL 2, 1965-66

LAUNCH DATE e[C Z3 1965 fL]GNT TIN( ||0.00 ARRZVAL CATE 4PR IZ J966

HELIOCENTRIC CONIC O[STANCE 329.030

RL J47.15 LAL .00 LOL 90.96 VL 28.432 GAL -9.91 A?L 88.73 HCA 157.0] SNA ]33.}3 EC( .Z0007 ]NC ].2719 VJ 30.276

RP 108.54 LAP .50 LOP 247.97 VP 38.080 GAP 4.31 AlP 91.17 TAL Z29.39 TAP 26,40 RCA 106,65 4PO 160.00 V2 34.914

RC 108,588 GL 6.6_ GP ]9.79 74L 153.80 ZAP 128.30 ET$ 13.79 Z4E 139.18 ETE 159.35 ?AC 30,45 ETC 192.83 CLP-J3].ID

PLAN[T_ENTR]C CONIC

C3 28.532 VHL 5.342 0L4 -14.32 RAL 29?,06 RAD 6568.1 V(L 12.244 PTH 2.20 YHP 4.280 DP4 -3.39 RAP 296.29 [CC 1.4696

LNCH 47NTH LN{H TIME L-I TIN[ INJ LAT INJ LONG IMJ RT ASC INJ ATNTH |NJ TIME PO CST TIM ]NJ 2 LAT]NJ Z LONG

90.00 2 57 43 IB39.69 -9.06 18.99 162.36 116.94 3 29 22 1239.7 -5.38 ]2.25

90.00 1l J0 10 5406.87 88,03 248.07 169.99 Bfi.B4 12 40 17 4806.9 27.16 239.§J

JO0.O0 4 11 Z3 l£OJ.B7 -10.32 ,94 161.89 I18.21 4 38 7 I00J.9 -6,47 354,17

100.00 12 39 9 5119.91 29.45 226.93 169.86 84.£2 J4 4 29 4319.9 28.39 Z18.19

JlO.O0 3 Z 34 1441.66 -13,38 346.77 J59,97 18J.68 5 26 36 84].7 -9.29 340.Z9

J10.00 14 4 29 4852.89 33.18 206.0] J69.32 81.27 15 25 22 4252.9 3].62 197.13

DIFFERENTIAL C(_qRECTION$ MID-COURSE EXECUTION ACCURACY

T0E -.0551 TRA-|.3288 TC_-I,6197 £AU .6373 SGT 2421.I SGR 515,4 SG3 320.4

ROE -.]368 RRA .1928 RC3 ,4100 fAU .10737 RRT -.9887 RRf -.9493 RTf .9082

FOE .1074 FRA-I.1338 fC3-3.Z640 BSP 7500 SCB 2473.4 R23 .Z942 RI3 -.9137

BD£ .1662 BR4 1.5409 8C3 J.6708 fSP -I040 5G1 24£4.3 SG2 232.2 THA I69.J9

LAUNCH DATE DEC 23 1963 FLIGHT TIME 112.00

HELIOCENTRIC CONIC OISTANCE 333.049

RL 147.15 LAL .O0 LOt. 90.9£ VL 28,37| GAL -9.?0 AlL 89.09 HCA 1£0.19 SMA 132._7 EC( .J990_

NP 108.58 LAP .31 LOP 251.15 VP 38.024 GAP 4,59 ATP 90.86 TAL 228.13 TAP 28.32 RCA 106.42

RC 110.931 GL 4.88 GP 22.1J 7AL 153.28 lAP |29.87 £TS 17.11 7AE 137.08 ETE 157,66 TAD 3].30

PLANETOCENTRIC CONIC

C3 27.473 VHL 5.241 DLA -13.92 RAL 298._3 RAO 63_:_.1 V_L 12.200 PTH 2.19 VHP 4.429 DPA -I.0]

LNCH AZMTH LMCH TIN( L-I TIME INJ LAT INJ LONG INJ RT ASC _NJ ATMTH INJ TIME PO C$T TIN

90.00 3 ]7 30 1772.85 -6.98 J3.1B J63.43 117.51 3 47 3 1172.8

90.00 Jl 0 _O 3434.85 28.22 251.37 171.27 97.59 12 31 25 48_4.9

JO0.O0 4 30 1 1538.89 -8.27 337.89 J62,73 118.83 4 53 40 938.9

1(30.00 ]2 30 41 3164.04 29.69 2_0.09 171.18 88,32 13 56 45 4564.0

;lO.OO 5 J8 39 13_54 -11.39 343.74 160.74 122.39 5 41 45 786.5

J10.OO 13 38 32 4889.16 33,32 209.79 I70.75 82.88 15 20 J A289.2

OIfF£RENTIAL CORRECTIONS MIO-COUR$_ EXECUTION ACCURACY

TO[ -.1268 TRA-1.5327 TC3-|.763_ BAU ,££95 SGT 2344.I SGR _43.7 $G3 S02.1

ROE -.1237 RRA .1839 RC3 .4£JJ fAU .10030 RRT -.8937 RRF -,9633 RTf .9073

FOE .0001 fRA -.9833 FC3-3.1606 BSP 79J4 8G8 2601,3 RI_ ,32£7 RJ3 -.9134

80E .]771 BRA 1.5437 D(3 JI$_B fSP -979 $G1 2390.7 $G2 237.3 THA 169.07

_BIT DETERMINATION ACCUNAC v

ST 513.8 SR 180.4 55 |50.9

CRT -,2503 CR$ .6097 CST -.9069

LSA 534.6 MSA 181.9 SS4 20.4

EL] 516,0 EL2 J73.9 ALF 174._3

4RR]VAL OATE APR 14 1966

INC .9138 Vl 30.276

APO 139.3l VZ 34.903

ETC |86.34 CLP-133.78

RAP 796.51 ECC 1.4521

IN| 2 LAT IN| 2 LONG

-3.24 8.50

27.59 242.96

-4.36 350.68

28.8£ 22].38

-7.23 337.35

32.|7 199.82

(_BIT 0ETERMINATION ACCURACY

ST 343.6 SR 149.7 55 133.9

CRT -.1823 CR$ .4294 CST -.9508

LSA 359.2 MSA 150.5 SS4 2|.4

ELI 544.3 EL2 147.0 ALl ]78.90

LAUNCH DATE DEC 23 1965 fLIGHT TIME 114.00 ARRIVAL 04TE APR |6 1966

HELIOCENTRIC CONIC 0|STANCE 341.048

RL 147.15 LAL .00 LOL 90.9£ VL 28.310 GAL -9.49 AlL 89.57 HCA 163.36 SMA 132,40 [CC .19909 INC .4245 V| 30.276

RP 108.61 LAP .12 LOP 234.32 VP 37.967 GAP 4.86 AlP 90.41 TAL 226,92 TAP 30.19 RC4 106.17 APO 158.63 V2 34.892

RC 113.313 GL 2,31 GP 25.24 ZAL 152.64 TAP |30.8| [T$ 21.27 ZAE 134,71 ET[ I35,40 lAD 32.55 ETC 190.76 CLP-136.26

PL4NETOCENTRIC CONIC

C3 28,449 VHL 5.143 0LA -18.Z£ RAL 299.85 RA0 $g£8 _ VEL 12.159 PTH 2,18 VHP 4.619 OPA _.18 RAP 296.70 ECC 1.4353

LNCN AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AIMTM INJ TIME PO CST TIN INJ 2 LATINJ _ LONG

90.00 3 46 37 I673.26 -3.88 9.69 I64.83 118.07 4 14 _2 1073.3 -,10 3.05

90.00 10 43 28 3333,58 28.31 237.32 17_.08 90.47 12 13 42 4933.6 _8.08 248.27

100.00 4 5? 4 1447.93 -3.25 332.22 164,07 119,47 3 2l 12 847.9 -1.29 345.68

100.00 J2 15 42 3236.14 Z9,88 2_$.44 173.08 89.13 13 42 59 4636.1 29.44 226.65

110.00 3 41 32 1308.60 -8.72 339.33 1£1.95 123.18 £ 3 21 708.6 -4.29 333.24

110.00 13 47 44 4948.23 3_,93 213.33 I7_.85 83.33 ]5 l0 12 4348.2 32.94 204.25

DIFfERENTiAL CORRECTIONS MID-COURSE EXECUTION ACCURACY O_BIT 0ETERNINATION ACCURAC_

TDE -.2_47 TR_1.3_69 T¢_'i.9145 8AU .?0_ SGT_£_7.0 SGR _;S SG_ 281.S ST 397.4 SR 1J0.5 SS 135.9
RDE -.0818 RRA .JTIB RC3 .3249 fAU .0923_ RRT -.8984 RR_ r -.97?9 RTf .9070 CRT -.142£ CR$ ,1409 CST -,9839

rOE -.i3_7 fRA -.8233 f(3-3.0220 BSP 8350 9GB _730,1 R23 .3347 RI3 -.913£ LS_ 612.4 MSA 109.4 $SA 23.7

BOE .2483 8RA 1.3266 8C3 1.9832 FSP -916 SG| 2718.5 $G2 231.4 THA 168.78 ELI 597.6 EL2 ]09.4 ALF 178.44

LAUNCH 0ATE 0EC _3 1965 FLIGHT T|M_ I1£.00 ARRIVAL DATE APR ]B 1966

HELIOCENTRIC CONIC OISTANCE 347.026

RL 147.15 LAL ,00 LOL _.9_ VL 28.24? GAL -9.27 AlL 90.29 HCA 166.34 SMA 131.94 ECC .19718 INC .2807 VI 30.276

RP 108.64 LAP -,07 LOP 237.30 VP 37.911 GAP 5.12 AlP 89.72 TAL 2Z5.48 TAP 32.02 RCA 105.92 APO 137.95 V2 34,88J

RC 115.£73 GL -1.38 GP 29.66 7AL J51._4 ZAP 130.77 ETS Z6.58 ZAE 1_1.7£ ETE 152,41 7AC 34.42 ETC 196.49 CLP-J38.T]

PLANETO(ENTR|C CONIC

C3 25.572 VHL 3.037 OLA -21.8_ RAL _O1.78 RAD 63_8.0 VEL 1_.122 PTH 2.17 VHP 4.887 DPA

LNCH A?MTH LNCH TIME L-_ T|N£ IN| LAT IN| LONG IN| RT A$C IN| AIHTH IN| TIME

90.00 4 33 32 131},0_ 1.28 .75 1£7,48 118,29 5 0 47

90.00 10 lO 0 5677.08 27.79 267.78 175.73 93.68 JJ 44 37

100.00 5 41 29 ]302.17 -.33 344,L_0 I66,58 119.89 £ 3 II

100.00 I1 46 44 5363.|9 29.£_ 243.02 I7_.93 94.I6 13 I£ 9

JIO.O0 £ 17 39 1189,81 -4,20 333.20 J64.17 123.96 £ 37 28

|I0.O0 13 2? 3 3051.32 34.18 221.39 176.J4 90,30 14 _J 13

DIFFERENTIAL C(_qRECT|ON$ MI0-COUR$E EXECUTION ACCURACY

TOE -.4036 TRA-1,4690 TC3-2.0620 BAU ,?344 SGT 2788.1 SGR £37.9 SG3 256.2

RDE -.0234 RRA .1524 RC3 .£027 FAU .08280 RRT ".8955 RRF -.9870 RTf .9069

FDE -.3079 fRA -.8310 fC3-2.8031 _SP 8792 SGB _8£0.2 R23 ,3746 R|3 -.9146

BDE .4043 0RA J.4789 BC3 2.i482 rsP -837 SGJ 284£.6 SG2 278.0 THA ]68.31

6,£4 RAP 29£.£? ECC 1.4208

PO CGT TIN IN| 2 LAT |NJ Z LONG

915,J 5.03 334.J0

3077.1 28.28 259.J5

702,2 3.65 337.68

4?65.2 29.89 236._2

588.8 ,29 326.99

4451.3 33.85 212.J6

ORBIT 0ETERMINAT;ON ACCUNACY

ST 708.8 SR _A.5 58 182.O

CRT -.4/87 OR5 ,2018 CST -.9594

LSA 730.8 M54 72.8 ssA Z5.5

ELI 709.4 EL2 58.6 ALF 177.81

1987



JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL 2, 1965-66)

LAUNCH DATE DEC 23 1963 FLIGHT TIME IJB,OD ARRIVAL DATE APR 20 }966

HELIOCENTRIC CONIC 0ISTANCE 352.984

RL 147.15 LAL .00 LOL 90.96 VL ZB.]B4 GAL -9,04 ATL 9].42 HCA 169.7] SNA ]31.47 ECC .19633 INC 1.4239 v] 30.276

RP 108,66 LAP -.25 LOP 260.67 VP 37.654 GAP 5.37 A?P 86.60 TAL Z24.]0 TAP 33.81 RCA 105.66 APO 157.29 V2 34.B70

RC ]]8.0Z9 GL -7.9Z GP 36.]8 7AL 149.53 ZAP ]29,06 ETS 33.41 7AE ]27.57 £TE 148.55 _AC 37.44 ETC 204.04 CLP-141.32

PLaNETOCENTNIC CONIC

C3 23.212 VHL 5.0ZZ OLA -27.77 RAL 504.59 RA0 6568,0 VEL ]2.106 PTH 2,]T VHP 5.327 0P4 I].]6 RAP 296.12 ECC 1.4131

LNCH A?MTH L_CH TIME L-I TIME IN] LAT IN] LONG IN] RT ASC ZNJ A?N7H IN] TIME PO CST TIN IN] Z LAT IN] 2 LONG

90.00 6 45 19 ]106.89 13.93 337.43 174.99 |14.9] 7 3 46 506.9 17.]7 350.26

90.00 8 ZZ 37 790.4I 2].96 317.7j J76.34 |08.34 8 35 48 J90.4 Z4.26 309.79

100.00 7 21 4 991.34 10.05 326.97 173.01 ]18.30 7 37 35 391.5 13.76 320.14

100.60 IO 19 33 5669.24 Z6,l] 266.06 J79.70 105,09 IZ 4 3 5069.Z 27.93 258.55

110.00 7 27 22 971.53 4.09 321,85 ]69.39 |23.97 7 43 34 371.5 8.53 3]5.36

110.O0 12 39 45 5261.8] 32.91 237.65 181.42 99.62 14 7 26 4661.8 33.91 228.36

DIFFERENTIAL C(_RECTION5 MI0-COURSE EXECUTION ACCURACY _BZT _ETERNINA TION ACCURACY

TDE -.6963 TRA-l.3633 TC3-2.J697 BAU ,7672 SGT 29|2.0 SGR 708.8 SG3 22].7 ST 956.2 SR 94,5 55 291.3

ROE ,0706 RRA .l]65 RC3 .6850 FAU .07035 RRT -,8655 RRF -.992| RTF .9082 CRT -.9857 CR5 .9689 CST -.9526

FOE ".3297 FRA -.4492 FC3-2.4147 BSP 9247 SGB 2997.0 RZ3 .3830 RI3 -.9|74 LSA lOOO.3 N54 85.4 SSA 12.9

BOE .6999 BRA 1.3703 BC3 2.2752 FSP -726 SG] 2979.6 $G2 32|.8 THA ]67.69 ELI 960.7 ELI ]5.9 ALF 174,45

LAUNCH DATE DEC 23 |963 FLIGHT TIME |20.00 ARRIVAL =CATE APR 22 ]966

HELIOCEN7RIC CONIC OI$TANCE 358.9J7

RL J47.J3 LAL .00 LOL 90.96 VL 28.J2J GAL -8.80 AZL 93,56 HCA J72.87 SHA J3].O] ECC .]9553 INC 5.3573

RP J08.7I LAP -.44 LOP 263.84 VP 37.798 GAP 5.60 ATP 86.47 TAL 222.68 TAP 35,55 RCA ]O5.39 APO ]56.62

RC 120.382 GL -19.35 GP 46.37 ZAL |43.86 ZAP 124.29 ET$ 42.2| ZAE ]20.74 ETE 144.]4 ZAC 42.76 ETC 214.l]

PLANE TC_[NTRIC CONIC

C3 27.097 VHL 5.205 OLA -38.46 RAL 309.8! RAD 6568.J VEL 12.18§ PTH 2.|9 VHP 6.240 DPA 2_.]9 RAP 294.]8 Ecc 1.4439

LNCH AZMTH LNEH TIME L-I TIME IN] LAT IN] LONG IN] RT ASC IN] AZMTH IN] TIME PO CST TIN IN] 2 LAT IN] 2 LONG

62.81 4 46 JO 1556,46 23.59 16.87 |86.45 121.30 5 J2 8 958.5 27.33 9.58

IJ7.J9 II J 27 _682.39 23.60 265.I5 186.46 ]_J.29 12 37 49 5062.4 27.36 _37.86

62.81 4 46 ZO I558.46 23.59 /6.87 J86.45 121.30 5 ]2 8 958.5 27.55 9.58

117.19 II 3 27 5662.39 23.60 265.15 J86.46 |2|.29 12 37 49 3062.4 27.56 237.86

82.8l 4 46 IO ]558.46 23.59 16.87 186.45 J2J.30 5 J2 B 958.5 27.53 9,58

liT.19 I] 3 27 3662.39 23.60 265.]5 166,A6 ]2].29 ]_ 37 49 5062.4 27.56 257.86

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORB|T DE TERNINATION ACCURACY

70E-/-2985 TRA-J.13J9 TC3-2.0785 BAU .7953 SGT 304|.4 SGR 787.9 5G3 172.8 ST 1506.2 SR 278.7 SS 486.2

ROE .1520 RRA .0367 RC3 .7066 FAU .05300 RRT -.8636 RRF -.9906 RTF .9|53 CRT -.964] CRS .9988 CST -.975j

FOE -.8|39 FRA -,2]|7 FC3-l.6933 BSP 9746 5GB 3]4|.8 R25 .3709 R|3 -,9261 LSA ]602.3 MSA ]23.0 SS4 4.]

BOE 1.3108 BRA 1.I325 BE3 2.J953 FSP -570 SGJ 3|17.8 SG2 387.3 THA 167.J9 ELI 1530.0 £L2 72.9 ALF ]69.66

v] 30.276

vz 34.860

CLP-]44.74

LAUNCH DATE DEC 23 1965 FLIGHT TIME |22.00 ARRIVAL 0ATE 4PR 14 1966

_ELIOCENTR]( CONIC DISTANCE 364.8J0

RL ]47,13 LAL .00 LOL 90.96 VL 28.057 GAL -8,55 AZL 99.03 HCA 176.00 SMA |30.55 ECC .19474 INC 9,0276

Rp IO8.74 LAP -.63 LOP 167.0J VP 37.742 GAP 5.62 AZP 60.99 TkL 221,22 TAP 37.12 RCA 103.I3 APO 155.97

RC 122.75] GL -41.13 GP 62,97 ?AL 127.96 ZAP 114.O0 ETS 55.19 7AE lOB.DO ETE ]42.98 ?AC 52.60 ETC 229.30

PLANETOCENTR|E CONIC

E3 43.804 VHL 6.618 DLA -57.71RAL-326.33 RA0 6568.7 VEL ]2.652 PTM 2.34 VNP 9.010 DPA 39.06 RAP 297,42

Vl 30.276

v2 34.831

CLP-153.4B

ECC 1.7ZO9

LNCH 47NTH LNCH TINE C-| TIME IN] LAT IN] LONG IN] RT ASC IN] ATMTH IN] TIN] PO ¢ST TIN IN] 2 LAT IN] 2 LONG

37.56 4 Zl I 1908.01 26.47 53.24 2|7.98 J43,36 4 52 49 ]308.0 32.78 47,99

142.64 ]3 40 2! 5554,58 26,48 257.8! 217.99 143.36 I5 12 35 4934.6 32.79 252._6

37.36 4 21 ] 1908.01 26.47 53.24 2]7.96 143.36 4 32 49 ]308.0 32.78 47.99

141.64 13 40 2] 3554.58 26.48 257,8I 217.99 143.36 J5 I2 55 4954.6 32.79 252-56

37.36 4 21 | 1908.01 26.47 53.24 217.96 143.36 4 52 49 1308.0 32.78 47.99

]4Z.64 13 40 2I 3534.58 26.48 257,81 217.99 143.36 15 ]2 55 4954.6 3_.79 232.36

DIFFERENTIAL CORRECT|ONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE-3.033| TRA -.438_ TC3-I.2826 BAU .773| SGT 3206.7 SGR 749.Z SG3 ]06.8 ST 2652.I SR 469.0 SS 736.4

ROE .5314 RRA -,]846 Re3 .3954 FAU .02893 RRT -.7725 RRF -.9367 RTF .9430 CRT -,9629 CRS .9878 CST -.9932

FDE-I.121A FRA .0725 FC3 -.flTI7 BSP 10389 8GB 3293.1 R23 .3003 RJ3 -.9533 LSA 2793.5 NSA J47.8 9SA ].0

BOE 3.0990 BRA .475fl BC3 J.320J FSP -35J SGJ 3239,6 $G2 468.J THA J69.5fi ELl 2690,3 EL2 J24.B ALF J70.32

LAUNCH DATE DEC 23 ]965 FLIGHT TIN_ 124.00 ARRIVAL DATE APR 26 1966

HELIC(ENTRIC CONIC

RL I47,]3 LAL .00

RP |08.76 LAP -.8l

R( J13.D75 GL "39.37

PLANETOCENTRIC CONIC

C3 334.482 VNL 23.119

LNCH AZMTH LNCH TIME

36,07 8 0 10

]43.93 I7 26 J7

36.07 8 0 I0

JA3.93 17 ZE I7

36.07 8 0 10

I43.93 17 26 J7

0ISTkNCE 370.423

LOL 90.96 VL 27.993 GAL -8.24 AZL I36.02 HCA J78.87 SNA 130.09 ECC .19333 ]NC46.0144 V] 30.276

LOP 270.17 VP 37.686 GAP 3.96 AZP A3.99 TAL 2]9.59 TAP 38.46 RCA 104.94 APO |55.24 V2 34.842

GP 68.73 7AL 99.74 rAP 97.08 ET$ I3fl.45 ?AE 74.34 ETE 232.75 ZAC 67.93 ETC 335.97 CLP J09.87

OLA -38.78 RAL 22.12 RAO 6872.4 VEL 23.608 PTH 3.36 VHP 30.496 OPA 54.60 RAP 240.35 ECC 9.7982

L-I TIME IN] LAT IN] LONG IN] RT ABE IN] AZMTH IN] TIME PO CST TIN IN] 2 LAT IN] 2 LONG

2350.39 1.84 69.46 290.98 14_.77 8 39 20 I750.4 8.67 65.70

695.75 J.85 294.48 29|.0! 148.77 I7 37 53 95.7 8.68 290.72

2330.39 ],B4 69.A6 290.98 JAB,77 8 39 20 1750,4 8.67 65.70

693.73 1.85 29A.48 29J,0] J48.77 I7 37 33 93.7 8.68 290.72

2350.39 J.B4 69.46 290.98 ]48.77 6 39 20 1750.4 8.67 65.70

695.75 J.Bfl 294.48 291.0l 148,77 J7 37 53 95.7 8,68 290.72

ORBIT DETERMINATION ACCURACY

ST 380.4 SR 1936.2 SS 849.3

CRT -,676J CRS -.9966 CST .6]28

LSA 2J28.7 NSA 288.9 SSA .5

ELI 1953.3 EL] 277,8 ALF 9T,T2

DIFFERENTIAL CORRECTION8

TOE 1.3916 TRA l.IJ92 TC3 -.0206 BAU J.O6A9

ROE-7.2174 RRA 5.1643 RC3 .]476 FAU-,OI446

502-1.1563 FRA J.0286 FC3 ,0234 BSP 828J

eoE 7.35o4 eRA 5._8A2 8(3 .1490 rsp -138

NID-COURSE EXECUTION ACCURACY

SGT 643.8 5GR 3124.7 SG3 50.1

RRT .3|80 RRF .9946 RTF .413J

SGB 3J90.4 R23 -.0888 RJ3 .9960

SGI 31_1.7 $G2 609.0 THA 86.10

J983



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 2. 1965-66p

L_UNCH CAT[ CEC Z) 1965 FL|GNT T|NE IZ6.DO ARRIvkL CATE APR ZB 1966

HELIOCENTRIC CONIC 0ISTANCE 376,B75

RL 147.15 LAL ,00 COL _0,96 VL 27.929 GAL -8.10 k?L 67.41HCA 182.5B SHa 129.64 ECC .19423 INCZZ.59J6 Vl 30._76

RP 108.79 LAP -.99 LOP 173,34 VP 37.63I GAP 6.34 AZP 112.57 TAL 218._8 TAP 40,96 RCA I04.46 APO 154.82 vz _4.8_4

RE IZ7.41_ CL 60,IZ GP -71.95 7AL 108.24 TAP 107.93 [TS _66.18 7AE 93.01 ETE Z86.gB 74C B6.72 [TC 93.38 CLP-173.44

PLANETO(ENTRI( (_NIC

(} 150.090 VHL 12.251CLA 42.34 RAL 302.09 RAO 65T0,6 V[L I6,475 PTH 2.87 VMP 13.018 CPA -83.53 RAP 90,76 £CC 3.4701

LNCH A?NTH LN(H TIME L-I TIME INJ LAT INJ LONG |NJ RT ASC ZNJ ATNTH INJ TIN6 PO (ST TIN INJ Z L4T INJ Z LONG

57,10 15 47 40 4671.36 -8.76 213.96 202.38 48.40 17 5 32 407|.4 -14.01 ZO6.ZZ

122,90 22 5623 3}42.90 -8.T4 112.03 202.36 48.40 23 52 6 2742.9 -13.99 106.Z9

57.10 l] 4? 40 467j.36 -8.T6 213.96 202.38 48.40 17 5 ]Z 4071,4 -14.GI lOB.Z?

121,90 22 56 23 3342.90 -8.74 J12.03 202.36 48.40 23 32 6 2742.9 -13.99 106.29

57.10 15 47 40 4671.36 -8.76 213.96 202.38 48.40 17 5 32 4OTl,4 -I4.01 208.22

122.90 22 36 23 3342.90 -8.74 112.03 202.36 48.40 13 52 6 2742.9 -13.99 106.29

CIFFERENTI4L CORRECTIONS MI_-COURSE EXECUTION A6CuRACv _SIT CE TERMIN4 T_ON ACCURAC y

r06 5.3093 rRA-2.9596 TO3 -.1845 BAU .3134 SGT 3142.7 SGR 1508.3 SG3 72.6 ST 2545.8 SR 938.2 SS 815.1

RCE-l.8427 RRA 1.954J RE3 ,O241FAU .01245 RRT -.9455 RRF -.892I RTF .9903 CRT -.9831 CRS .9724 CST -.9987

FEE J.5232 FRA -.6475 FC3 -.O718 8SP IOJ25 SGB 3485.9 R23 -.1948 R13 -.9804 LSA 2827.3 MSA 171.J 55A .8

BeE 5.6_00 8RA 3.3465 8C3 .186| FSP -233 SGI 3457.2 SG2 446.4 THA 155.15 ELI 2708.4 EL2 181.3 ALF I60,01

LAUNCH 0ATE 0EE 23 t985 FLIGHT TIME lIB,DO ARRIVAL CAT? APR 30 1966

HELIOCENTRIC CONIC

RL 147.15 LAL .00

RP 108.81 LAP -1.I7

RC 129.747 GL 49.17

PLANETOCENTRIC CONIC

C3 58.80| VHL 7.537 0LA

LNCH ATNTH LN(H TIME L-I TIME IN] LAT |NJ LONG IN] RT ASC rNJ ATMTH IN] TIME

79.20 J? 49 7 4077.48 _J3._B J_'J5 |_.53 62.7_ 18 57 4

100,80 20 43 45 3514.57 -13.37 J28.72 186.52 62.73 21 42 20

79.20 J? 49 7 4077.46 -13.38 |70,|_ 186.53 62,73 18 57 4

I00.B0 20 43 45 3_14._? -13,37 128.72 186.52 62.73 2! 42 20

1lO.00 23 50 36 2968.74 -27.06 90.95 193.J5 68.2? 24 39 24

J10.00 19 41 27 3711.28 -.44 135.80 178.8I 55.82 20 43 J8

OIFrERENTIAL CORREC TION5 MID-COURSE EXECUTION ACCURACY

rOE 2.T940 TRA-2.7908 TC3 -.9765 8AU .7460 SGT 3563.4 SGR 351.9 SG3 137.5

ROE .3058 RRA .2373 RC3 -.I075 FAU .03864 RRT .I758 RRF .4916 RTF .9425

r0E 1.5119 FRA -.T402 re3 -.fiB90 BSP I1285 SGB 3580.8 R23 .3295 Rl3 .9430

80[ 2.8107 BRA 2.8009 8C3 .98_4 FSP -470 $G1 3564.0 SG8 346.4 TMA 1.00

01STANCE 382.685

LOL 90.96 VL 27.866 GAL -7.82 AZL 78.08 HEM 185.67 SMA 129.19 ECC .19358 INCtl.9209 vJ 30.176

LOP 276.51 VP _7.577 GAP 6.53 AlP 101.86 TAL 2J6.92 TAP 42.49 RCA 104.18 APO J54.10 v2 34.826

GP -30.58 ?AL 119.33 lAP 124.57 ITS 299.2I ZAE I11.49 ETE 209.46 7AC 7Z,76 [TC I24.65 CLP-15].30

30.J5 RAL 300,69 RAO 6569.0 VEL I3.349 PTH 2.44 VHP 7.29I CPA -69.98 R_P 332.21 £CC 1.9348

PO CST TIN IN] ? LAT IN] Z LONG

3477t5 -16.93 J63.14

2914.6 -16.92 I21.71

3477,5 -16.93 163.14

2914.6 -16.92 I2J,71

2328.T -29.76 82.8J

31lj.3 -4.9Z 129.58

ORBIT DETERMINATION ACCURACv

ST _248.4 SR 240,8 SS ?34.6

CRT .8273 CRS -.9085 CST -.9864

LSA 2371.2 MSA J74.B 554 lt_

ELl 1257.3 EL_ 134,7 4LF 5.0_

LAUNCH 04T[ CEC 23 1965 FL[GNT TIME 130.00 ARRIVkL CAT£ MAY 2 1966

IB8.BI SMA 12P.?4 ECC ,193J6 INC 8.8018 Vl 30.276

215.25 TAP 44.0T RC_ !0_.85 APO 153.61 V2 34.8_9
I_0.20 ETE 186.?3 ?AC 64.75 ETC 133.39 CLP-152.03

N£LIOCENTRI{ CONIC 0ISTANCE 388.540

RL I4T.I_ LAL .00 LOL 90.9_ VL 2T,88_ GAL °T.54 ATL 8].20 HCA

RP 108.84 LAP -1.34 LOP 279.67 VP 3T.523 GAP 6.73 _?P 98.70 TAL

RC 132.074 GL 42.06 GP °36.84 ?4L 114.33 ZAP 134.98 ITS 308.79 ZAE

PLANETOCENTRIC CONIC

C3 39.625 VHL 6.29_ _LA _3.]7 RAL 302.3? RA0 6_68.3 VEL 1_.68_ PTH _.3| VHP 6.845 0PA -_6.67 RAP 3_4.77 ICE 1.6521

LNCH AZMTH LNCH TIME L-I TIME [NJ L&T INJ LONG INJ RT ASC INJ A?NTH INJ TIME PO CST TIN INJ 2 L4T /NJ Z LONG

90.00 2l 52 19 3207.45 -23.99 Ill.8? 184.97 78.34 22 43 47 _607.5 -27.34 J02,86

90,00 16 53 58 4204.56 .J9 J72.23 17_.32 61,68 18 4 2 3604.6 -3.60 I65.60

100,00 23 31 30 2887.65 -28.19 88.22 185.46 19.6l 24 19 38 2287.7 -29,33 79.60

100.00 17 57 28 3999.59 2.I4 I56,09 174.23 60.18 19 4 7 3399.6 -I.84 149.56

110,00 ] 19 49 2361.09 -33.48 64.38 186.42 82.67 2 2 30 196J.1 -34.13 55.19

ti0,00 18 29 34 3898.9_ 6.70 14_.63 17|.40 56.40 19 34 33 3298.9 2,84 139.39

CIFFERENT|AL CC_RECTIONS N_O-CCYdRSE IX[CUT|ON ACCURACY ORBIT OETERMINATION ACCURAC_

tOE _.0277 TRA-2.4982 TC3-1.5361 8AU .8173 SGT 3640,B SGR 3_0.2 SG3 182.4 ST 19_9.9 SR _43.0 $5 707,7

ROE .266B RR_ .1092 RE3 -.1417 FAU ,0533| RRT ,4513 RRF .7520 RTF .9118 CRT .8704 CRS -.9573 CST -.9756

r0E 1.4689 FRA -.7188 FC3-I.J648 BSP IJ478 SGB _634.8 R23 ,37_6 RI3 .9230 LSA E]18,0 MSA J86.4 SSA 2.4

B0E Z.0452 BRA 2.4986 8C3 1.5427 FSP -617 SGI 3643.7 SG2 _85,5 THA 2.29 ELI 2001.3 EL2 J19,9 ALF 6.14

LAUNCM OAT? OEC 23 1965 FLIGHT TIH£ 132.00 ARRIVAL _ATE NA_ 4 1966

HEL]C!K_ENTRIC CONIC OISTANCE 394.396

RL |47.I_ LAL .00 LOL 80,98 VL 27.739 GAL -7.26 AlL 82.68 HCA 191.97 SMA 128.31 £CC .19287 INC 7.3170 vJ 30.276

RP 108.86 LAP -1._1 LOP 2_2.83 VP 37.470 GAP 6.93 AlP 97,16 TAL 213.6_ TAP 45.65 RCA J03._6 APO 153.O5 v2 34.812

RC 114.]95 GL 37.73 GP -28.29 7AL 126.51 lAP 141.40 ITS 315,27 7AE 124.54 ETE 20_,55 ZAC 60,78 £TC 139,30 CLP-152.57

PLANETOCENTR|C CONIC

_2.793 VHL _.7_7 0LA 19,J6 RAL 304,20 RAO 6_68,_ VEL 12.416 PTH 2.24 VHP 5.640 0PA -47.49 RAP 323.20 ECC J.5397

LNTH ATMTH LNCH TIME L-I TIME IN] LAT IN] LONG IN] RT ASC IN] ATNTN IN] TIME PO CST TIN IN] Z LAT IN] 2 LONG

90.00 22 49 16 2979.42 -28,09 94.93 181.97 86.25 23 38 55 2379,4 -28.31 86.Z8

90.00 16 II 38 4337.01 4.43 I79.64 172.66 62.0J 17 23 55 3737,0 .67 172.99

100.00 O 26 22 2678.96 -29.80 72.94 182.07 87.48 i II 1 2078.0 -29.83 64.13

100.00 17 21 9 4112.7l 5.93 162.32 I71.84 60,65 18 29 42 3518.7 1.99 155.77

110.OO 2 O 14 2385.33 -34,18 50.72 |82.15 90.71 2 39 59 1785.3 -33,70 4J,5j

110,00 18 3 47 3979,10 9.70 149,91 J69.5_ 57.08 19 10 6 3379,1 3,29 143.59

OIrFERENTIAL CC_RECTIONS N|O-COURSE EXECUTION ACCURACY ORBIT CETERMINATION ACCURACY

TO£ 1.69J0 TRA-2.32_9 TC3-1.9437 BAU .8536 SGT 3?28,7 SGR 263.2 SG3 204.P ST J847.9 SR 2J0.9 SS 6?5.5

ROE .2089 RRA .0879 RE3 -.1137 FAU .03972 RRT .4216 RRF .73J7 RTF ,9J09 CRT .8550 CRS -.9598 CST -.9661

FOE 1.3687 FRA -.6563 FC3-1.5766 BSP 11672 SGB 3738.0 R23 .38/6 RJ3 ,9J17 L5A J969.2 MSA 194.2 $SA 3,7

802 J.7039 BRA 2,3305 Be3 1,9470 rsP -683 SGI 3730.4 SG2 238.6 THA 1.71 ELI J856,7 £L2 108.9 _LF 5.59

J984



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 2, 1965-66

LAUNCH DATE CEC 23 J965 FLIGHT TIN? I]4.00 4RRIV4L 04TE N4v 6 2966

HELIOCENTRIC CON|C

RL 147,15 LAL .00

Rp 108.87 LAP -1.68

RC J36oT09 GL 34.92

PLANETOCENTR[C CONIC

C3 29.022 VHL 5.387

LNCH AZNTH LNCH TIN[

90.00 23 21 19

90.00 15 54 Z

J00.00 0 56 6

100.00 17 5 SZ

110.00 2 25 ZO

|10.00 17 53 7

DIFFERENTI4L CC_RECTIO+45

TD6 J.5043 TRA-2.2173

ROE .1759 RRA .0798

rOE J.2836 FR4 -._719

80[ ].5J46 8R4 2.2188

DISTANCE 400,245

LOL 90.96 VL 27.676 GAL -6.9? AZL 83.55 HC4

LOP 286.00 VP 37.418 GAP 7.13 ATP 96.22 TAL

GP -22.68 ?AL J27,26 ?AP J45.68 ET$ 320.|6 ZAE

195.13 SM4 |27.87 ECC .19Z69 INC 6.445B V! 30.276

21Z.08 TAP 47,E1RCA 103.2] kPO 152.51 v2 34,806

|_6,82 ETE 198.9] ZA( 59.08 _TC 143,79 CLP-153.53

0LA 16.74RAL ]06.01RAO 6568.2 VEL 12.264 PTH 2.2| VHP 5.499 DPA-41,5] RAP 323.28 ECC 1.4776

L-| TINE INJ LAT INJ LONG INJ RT 45C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2854,80 -28.3| 85.83 180.]7 90.81 24 8 53 2254.8 -27.89 7T.19

4400.27 6.46 J83,20 172,07 62.37 J7 7 22 3800.3 2o7J J76.33

2561.82 -29.8] 64.25 180.33 92.06 1 38 47 1961.8 -29.22 55,48

4168.47 7.80 I6f.43 17J.35 61.05 18 15 2t 3568.5 3.88 158.84

2?82.61 -33.80 4Z.72 180.0Z 95.43 3 3 2] 1682.6 -32.68 ]3.67

4020.45 IJ.22 152,J4 169.28 57.50 19 0 7 3420.5 6.85 145.77

MID-COURSE EXECUTION ACCURACY ORBIT 0£TERNINA TION ACCURACY

TC]-2.2781BAU .8843 SGT 3827.4 SGR 220.9 SG3 2J4,9 ST 1763.8 SR 189.0 SS 64_.5

RC3 -.0717 FAU .06203 RRT .3Z00 RRF .6153 RTF .9044 CRT ,8196 CRS ".9600 CST -.9578

FC3-1.8505 88P 1202] SG8 3833.8 RE] .3642 RJ3 .9047 LS4 1877.1 MS4 _00.0 SSA 5.0

8C3 2.2793 FSP -115 s_l 3828.1 SG2 209.3 TH4 1.06 ELl J?TJ.0 EL2 102.2 ALr f.16

LAUNCH 04T£ DEC 23 1965 FLIGHT TIME 136,00 ARRIVAL 0ATE NAY B 1966

HELIOCENTRIC CONIC DISTANCE 408.085

RL 147.15 LAL .00 LOL 90.96 VL 27.613 GAL -6.68 AZL 84,13 HCA |98.29 SNA 127.45 ECC .19262 [NC 5.8702 Vl 30.276

RP |08°89 LAP -1.84 LOP 289.16 VP 37.367 GAP 7,32 AZP 95.58 TAL 210.46 TAP 48,75 Re4 102.90 APO 152.00 v2 34.80]

RC 139.0|5 GL 33.00 GP -18.79 ZAL 127.19 ZAP J48.79 ETS 523.9] ZAE |28.0? £TE 196,07 7AC 58.64 ETC 147.32 CLP-J54,60

PLANETOCENTRIC CONIC

C3 26.3Z4 VHL 5,150 0LA I5.26 RAL 307.8I RAO 6568,1 VEL J_,J6J PTH 2,|8 VHP _.465 DP4 -37.22 RAP 324.08 ECC J.4365

LNCH AZMTH LNCH TIN[ L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH [NJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

90,00 23 42 34 2777.97 -28.|0 80.22 179.77 93,61 24 28 52 2178.0 -27.31 _1.64

90.00 |5 47 8 4432._6 7.46 18_.01 172.29 62.6I I7 I 0 3832.] 3.74 178.32

J00,00 I |6 lO 2488.82 -29,53 58,83 179.65 94.88 I 57 39 1888.8 -28.54 50.17

|00.00 17 0 lO 4196.65 B.72 |67,01 JTJ.6I 61.30 18 10 6 ]596.6 4.82 J60.39

1J0.00 2 42 fit 22|7.29 -33.27 37.70 179.14 98.36 3 19 54 1617.3 -]l.Tfi 28.80

1|0.00 17 49 52 4040.94 1J.97 J53.26 169.67 §7.74 I8 57 J3 ]440.9 7.62 146.86

DIFFERENTIAL CORRECTIONS MIO-CO4JRSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE J.3933 TRA-E.J264 TC3-2.3699 BAU .9li3 SGT 39E7.J SGR I98.6 SG3 2J8.4 ST J?|T.6 SR 178.9 SS 622.J

ROE .159Z RR4 .0732 RC3 -.0296 FAU .0622J RRT .J902 RRF .4914 RTF .8997 CRT .8330 CRS -.9629 CST -.9509

FOE l.J733 FRA -,4858 F¢3-Z.0307 BSP 12374 SGB 3912.1 R23 .3279 RJ] .8999 LSA J824.1NSA 204.4 SSA 6.3

802 1.4024"BRJ 2.1276 8C3 2.fl?PI FSP -727 SGJ 3927.3 SG2 194.9 THA .55 ELl 1724.1 EL2 98.6 ALF 4.98

LJUNCH 0ATE 0EC 23 J965 FLIGHT TIME 138.00 ARRIVAL 0ATE NAY ]O J966

HELIOC[NTR|C CONIC

RL 147.|_ LAL .00

RP 108.90 LAP -1,99

RE 141.31Z GL 31.63

PLANETOCENTRIC CONIC

C3 24.676 VNL 4,967

LNCH ATNTN LNCH TIME

90.00 0 I 53

90,00 15 46 16

100.00 J 30 53

100.00 J6 59 5?

IlO,O0 2 56 17

IJO.OO ]7 5| 2

CIFF[R[NTIAL CORRECTIONS

TOE I,SZTI TRA-2.0423 TC3-2,8355 BAU .93_4

ROE .1519 RRA .0660 RC] .009I FAU .06122

FOE ],100| FRA -.40|2 FC3-2.J48! BSP 12682

BOE J,3358 8RA 2.0434 BC3 2.8355 FSP -725

CISTANCE 411.915

LOL 90.96 VL 2T,5]1 G4L -6,]8 AZL 84,54 HCk 201.45 SNA 12?.0] [CC .19265 INC 5.4595 vl 30.2T6

LOP 292.32 VP 37,316 GAP 7.52 AZP 95.08 TAL 208.82 T4P 50.27 RCA 102.56 APO J5J.50 V2 34.T97

GP -|5.96 ZAL 126.59 ZAP J51.20 £TS 326.87 7AE 126.80 £TE 19].82 ZAC 56.96 ETC 1S0.16 CLP-I55.TI

OLA 14.36 RAL 309.63 RA0 6568.0 VEL 12.085 PTH 2.J6 VHP 5.483 0PA -33,92 R4P 325.27 ECC 1.4061

L-I TIME INJ L4T INJ LONG INJ RT ASC INJ AZMTH INJ TIN[ PO CST TIN INJ 2 L4T INJ 2 LONG

2728.39 -27.84 76.62 179.81 95.40 0 47 21 2128.4 -26.80 68.10

4446.16 7,90 185.80 172.92 62.?2 17 0 22 3846.2 4.18 |79.09

2441,34 -29,20 55.34 179.65 96.69 2 11 34 184|.3 -27.97 46.75

4209.45 9.11 J67.68 J72.27 6|.41 18 10 S 3608.4 5.22 161.05

2174.11 -32.79 34.42 179.03 100.24 3 32 ]2 1574,1 -31.03 2_.64

4048.44 |Z.Z4 15].67 170,4| fT,8] 18 58 ]0 3448.4 ?.90 |4?.26

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCUR4CV

5GT 4025.9 SGR I9Z.] SG] 216.4 ST 1697,8 SR 176.8 SS 60_.6

RRT .0666 RRF .3406 RTF .8960 CRT .8362 CRS -.9685 CST -.9434

SGB 4028.5 R23 .2812 R13 .8960 LSA 1799.2 MSA 207.8 Ss4 7_6

SGI 4023.9 $¢E |91.8 THA ,18 EL| 1704.2 EL2 96.6 ALF 4.99

LAUNCN 0ATE OEC 23 1965 FLIGHT TIME 140.00 ARRIV4L DATE N4V |2 1966

HELIOCENTRIC CONIC

RL J47.|3 LAL .00

RP J08,92 LAP -_.14

RC |43,398 GL 30.62

PLAN£TOCENTRIC CONIC

C3 23.208 VHL 4.8J7

LNCH ATMTH LNCH TIME

90.00 0 |3 37

90.00 Jfl 49

|00.00 ! 42 J8

1OO.OO |? 3 21

l|O,00 3 6 59

1|0.00 |7 _3 |O

0IFFERENTIAL CORRECTIONS

TOE 1.2860 TRk-l.9630 TC]-3.09J6 BAU .9593

ROE .|499 RRA .0577 RC3 .0434 FAU .0_978

FOE l.O378 FRA -.3236 FC3-2.2302 6SP 13047

80£ I.Z947 8RA |.9639 gC3 3.0919 FSP -T_3

0ISTANCE 417.735

LOL 90.96 VL 27.489 GAL -6,07 4ZL 84.85 HCA 204,6I SMA J26,62 ECC ,I9280 INC 5.I501 Vl 30,Z76

LOP 295.48 VP 3?.267 GAP 7.71 AZP 94.68 T4L 207,l? TAP 5|.78 RCA 102,20 APO 151.03 v2 34.793

GP -13.83 ZAL 1Z5.6] 7AP |3].19 ET$ ]29,20 ZAE 129.2] ETE 192.05 74C 59.77 ETC 152.48 CLP-J56.B|

DLA 13.87 RAL 311.49 RAD 6567.9 VEL 12.024 PTH 2.15 VHP 5._28 OPA -31.27 RAP 326.71 ECC 1.3819

L-I TIME INJ L4T INJ LONG INJ RT ASC INJ A_MTH _NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONe

2696.30 -27.61 74,29 180,_! 96._4 0 58 ]4 2096.3 -26.42 65.83

4448.Z2 7.96 J85.92 J73.82 62,T4 17 ] 29 3848.2 4.25 ]79.2J

2410.34 -28.93 _.D7 _80.J2 97.86 2 22 28 18J0.3 -2?.54 44.54

4209.41 9._4 167.73 173.19 6|,42 18 13 31 ]609.4 5.25 ]61.10

Z145.37 -32.42 ]2.26 179.43 10|.47 ] 42 44 1545.4 -30._0 23.57

4047,j_ 12.19 153.60 J7J.36 57.82 |9 2 37 ]447.I 7.86 ]4?.|9

MI0-COURSE EXECUTION ACCURACY ORBIT DE TERNINA TION ACCURkCY

SGT 4J_2,6 SGR 196,,3 5G] 2J6.8 ST 169].5 SR 179,3 SS 593.J

RRT -.0272 RRF .207] RTF .8933 CRT .B461 CRS -.9?54 CST -.9413

SG8 4J27.2 R23 -.2318 RI] -,893] LSA 1791.0 NSA 210.0 SSA 8.9

SGJ 4|22.6 $G2 J96.2 THA |79.93 ELI 1700.3 EL2 95.3 ALF 5.14

1985



JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL 2. 1965-66t

LAUNCH 0ATE 0£C Z] 1965 FLIGHT TINE |42.00 ARRIVAL CAT[ NAY 14 19_

HELIOCENTRIC CONIC C[$TAN([ 42].550

RL 147.15 LAL .00 LOL 90.96 VL 27,427 GAL -5.75 A?L 85.09 HCA 207.77 SHA

RP IO8.93 LAP -2.28 LOP 298.64 VP 37,219 GAP 7.90 ATP 94.34 TAL 205.49 TAP

RC 145.874 GL 29,86 GP -12.18 74L 114.37 TAP |54.90 £T$ 331.06 ZAE 129.50 £T[

PLANETOCENTRJC CON|C

(3 21,985 VHL 4.689 0LA 13.68 RAL 313.4] RAO 6587.9 VEL 11,973 PTH 2.13 VHP

LNCH ATNTH LNCH TIME L-I TIME IN| LAT JNJ LONG IN| RT 4SC ]NJ AZMTH ZMJ TIME

90.00 0 22 57 2676.53 -27.45 72.87 181.14 97.24 l 7 3=

90.00 1_ 55 J9 4441.68 7.76 185.55 174.92 62.68 17 9 21

100.00 1 5! 30 2390.98 -28.75 51,66 180.95 98.58 ? 31 21

I00.00 17 9 27 4202.48 8.91 167.34 174.30 62.35 18 19 30

110.00 3 15 54 2126.88 -32.18 30.88 180.20 102.25 3 51 21

llO.O0 18 I ]2 4039,33 11.91 153.17 172,50 57.72 19 8 52

OIFFERENTIIL CC_RECTION5 NIO-(OURS_ EXECUTION ACCURACY

TC[ 1.3140 TRA-1.8329 T(3-3,2522 _AU .9562 SGT 4146.5 SGR 212,6 SG3 20_.8

ROE .1538 RR4 .0520 RC3 .0800 FAU .05521 RRT -.0884 RRF .138J RTF .8796

FOE 1.0431 FR4 -.I891 FC3-2,1740 8SP 12219 SG8 4152.0 R_] --2|69 R|3 -.8796

80E 1.3230 9RA 1.8337 BC3 _.2532 rsp -594 5GI 4|46.6 5G2 2|l.8 THA 179.74

126,21 ECC .19306 ]NC 4,90?] Vl ]0.276

_3.76 _CA 101,84 4PO 1_0,_8 V? ]4._90

190.63 7AC 60.9? £TC 154.43 CLP-157.B8

5.590 CPA -29.04 RAP _28.32 ECC I,]61P

PO CST TIM IN| 2 LIT INJ Z LONG

2076.5 -26.16 64.44

3841.7 4,04 |78,B_

179|.O -17,26 4].18

3602.5 5.02 160.71

1526.9 -30.14 Z?.ZS

3439.3 7.56 146.77

C_qS|T 3[T[RNZNATION ACCURACv

ST J750.7 SR 188.9 55 617.]

CRT .8705 CRS -,9855 CST -.9392

LSA 1853.0 _SA 218.6 55A 9.6

ELl 1758.4 EL2 92.6 ALF ].]B

LAUNCH _ATE OEC Z| 1965 FLIGMT TIHE 144.00 ARRIVAL CATE MAv 16 1966

HELIOCENTRIC CONIC

RL I47,15 LAL .00

RP 108.93 LAP -2,42

RC 148.138 GL 29.27

PL4NETO(ENTRIC CONIC

C] Z0.945 VHL 4.577 OLA

LNCH AZMTH LNCM TIME L-I TIME IN| LAT

90.00 O 30 39 2665,70 -27.36

90.00 16 3 26 4429.17 7,37

100,00 1 59 12 2380.10 -_B.85

100.00 17 17 34 4190.00 8.51

_I0.00 ] 23 39 2115.89 -32.00

110.00 JB 9 36 4026.98 11.46

OIFFERENTI4L CORRECTION5

£OE 1.2709 TRA-1.7842 TC3-3,5597 6AU .9972

ROE .1547 RRA .0399 RC3 ,J026 FAU .05537

FOE .9590 FRA -.1645 FC3-2.2885 6SP 13420

BOE 1.2803 8RA 1.7846 BC3 3.56J2 FSP -676

CZSTANCE 429.346

LOL 90.96 VL 27.367 G4L -5.42 A?L 85.29 HCA 210.9] SXA

LOP 301.80 vP 37.172 GAP 8.09 4?P 94,0A TAL 203.80 TAP

GP -10.86 7AL 122.90 TAP 156.41 ETS 332.55 7AE |29.66 ETE

J25.81 ECC ,19347 INC 4.7106 Vi _0.276

54.73 RC4 J01.47 APO 150.|5 v? 34.787

189.48 7AC 62.30 ETC 156.07 CLP-ISB.9]

|3.7! RAL 315,39 RAO 656?.9 VEL 1|.930 PTH 2.J2 VHP 5.664 CPA -27.12 RAP 330.04 [CC 1.]447

IN| LC_NG IN| RT ASC |NJ ATNTH ZNJ T/ME PO CST TIM ZMJ Z L_T IN| _ LONG

72.09 182.24 97.62 1 |5 4 2065.7 -26.02 6].68

184.83 176.]9 62.58 17 J7 15 3629.? ],64 178.14

50.87 182.03 98.98 Z 38 52 1780.1 -?7.09 42.41

166.64 175.57 61,24 18 27 24 3590.0 4.60 160.03

30,06 181.28 102.71 3 58 54 1515.9 -_9.92 21.47

152.50 173.80 57.57 |9 16 43 3427.0 7.10 146.JZ

MI0-CO_JRSE EXECUTION ACCURACY ORBIT CETERN[N4 TJON ACCUR4CY

SGT 4293.5 SGR 221,3 SG3 209,4 ST 1736.9 SR 194.3 SS 589.Z

RRT -.J223 RRF .0463 RTF .8863 (RT .8807 CRS -.9890 CST -.9374

SGB 4299,2 R23 -.1562 RJ3 -.8_63 LS4 1832.0 MSA 213.1 554 11.?

SGJ 4293.6 SC2 219.6 THA 179.64 EL1 1745.3 EL2 91.6 4LF 5.64

LAUNCH OAT[ O[C 23 1965 FLIGHT T|NE 146.00 ARRIVAL CkT£ _4_ 1_ 1966

HELIOCENTRIC CONIC

RL 147.1_ LAL .00

RP 108.94 LAP -2._5

RC 150.390 GL 28.80

PL4M_TOCENTR[C CONIC

C] 20.039 VNL 4.476

LNCH 47MTH LNCH T]NE

90.00 0 37 6

90.00 16 13 27

100.00 2 5 A8

IO0.O0 17 27 27

||0.00 3 30 32

110.00 18 19 12

DIFFERENTIAL CC_RECTION5

TOE 1.2747 TRA-1.6955 TC3-3.802J 84U 1,019|

ROE .1587 RR4 .02_8 RE3 .1265 FAu .05344

roe .9222 FR4 -.10OO FC_-2.3090 8SP 13774

80E 1.2845 BRA 1.6957 BE3 _.8042 FSP -669

OISTANCE 435,135

LOL 90,96 VL 27.306 G_L -5.08 AZL 85.45 HCA 214.09 $HA

LOP 304.97 VP 37.|26 GAP 8,28 AZP 93.77 TAL 202.09 TAP

GP -9,79 ?AL 121.23 ?AP 157.78 ETS 333.76 7AE 129.78 ETE

125.42 ECC ,19399 INC 4.5471 Vl 30.276

56.18 RCA 101.09 AP0 149.75 v? 34.786

188,53 7_C 63.85 ETC 157.48 CLP-159.95

0L4

L-[ TIME |NJ LAT |NJ LONG IN| RT ASC ]NJ ATNTH IN| T[NE

2862.17 -27.32 71.84 J83.59 97.7A I 21 28

4411.55 6.81 |83.84 |77.63 62,45 17 26 59

2376.12 -28.59 50.59 183.38 99.12 2 45 24

4|72.83 7.94 J65.68 177.02 61.09 18 37 0

2|10.99 -31.93 29.70 182.63 102.9| 4 5 43

4010.73 |0.86 15|.62 175.26 57.39 19 26 3

NI0-COURSE EXECUTION _CCUR_CV

5GT 4387,1 SGR 235.B SG3 206.0

RRT -,1_74 RRF .0007 RTF .885|

568 4393.5 R23 -,1237 RI3 -.8850

SGJ 4387.3 SG2 233.6 THA 179.58

13.91R4L 317.45 RAO 6_67.8 VEL 11.892 PTH 2.11 VHP 5.746 OPA -25.40 RAP 331.85 ECC 1.3298

PO CST TIM IN_ _ LAT IN| ? LONG

2062.2 -25.97 63.43

381J.6 3.D7 177.16

1776.1 -27.D3 4?,13

5572.8 4.02 i59.08

I_ll,O -29.82 2l.IZ

3410.7 6.49 145.26

ORBIT OETERNIN_TION ACCURACY

ST 1766.9 SR 203.4 55 587.1

CRT .8967 CRS -.9934 CST -.9373

LSA 1861,O HSA ZIJ.7 554 lZ,4

ELI 1776.4 EL2 88.7 ALF 5,92

LAUNCH O4TE DEC 23 1965 FLIGHT TIME 148.O0 ARRIVAL D4TE MAY ZO 1966

HELIOCENTRIC CONIC

RL 147.15 LAL .00

RP 108.94 LAP -2.67

R( 152,629 GL 28.4J

PLAN[TOCENTRIC CONIC

C3 19.244 VHL 4._87

LNCM AZNTM LNCH TIME L-I TIME IN| LAT

90.00 0 42 39 _664.63 -27.35

90.OO 16 25 8 4_g_._0 6.13

100,00 2 II 35 2377,81 -28.61

100.00 17 38 53 4151.95 7,25

110.00 3 3£ 50 2||1.08 -31.93

110.00 IB 30 B 3991.44 I0.|5

DIFFERENTIAL C_RECTION5

TOE 1.2907 TRA-1.5982 T(3-4.0_4 8AU 1.0389

ROE .J634 RRA .0196 RC3 .1479 FAU .05134

r0E .8932 FRA -.O358 FC3-2.3097 8SP 14067

80E 1.3010 BRA 1.598_ 8C3 4,0381 FSP -856

01STANCE 440.915

LOt. 90.96 VL 27.247 GAL -4.74 A?L 95._9 HCA

LOP 308.13 VP 37.081 GAP 8.47 A?P 93.51 TAL

GP -8,90 ?AL I|9.37 7AP 159.04 ETS 334.73 ?AE

217.25 5MA 125.O4 ECC .19465 INC 4.4083 VJ 30.?76

200.37 TAP 5?.62 RCA 100,70 APO 149,37 V? 34,785

129.86 ETE 187.75 ZAC 65.54 ETC J58,7J CLP-J60.9§

0LA

IN| LONG IN| RT ASC IN| A?MTH IN| TIME

72.02 185,17 97.65 I 27 3

J82.6J 179.24 62.30 17 38 18

50.71 184.96 99.06 2 51 J3

/64.5J 178.63 60.92 18 48 5

_9.?1 184.21 J02.9| 4 12 I

|_O,57 t76.87 57,J8 J9 36 39

MI0-COUR$E EXECUTION ACCURACY

5GT 4473.9 SGR 25J.I SG3 202.1

RRT -.J393 RRF --0260 RTF .8836

SGB 4480.9 R23 -.0984 RJ3 -,8835

SGI 44?4.0 SG2 248.6 THA J79,55

14.26 RAL 3|9,6| RAO 6567,8 VEL JI.859 PTH _.JO VHP 5.834 OPA -23".84 RAP 333.73 ECC 1.3167

PO CST TIN IN| 2 LAT IN| Z LONG

2064.6 -26.00 63,61

3789.9 Z.37 175.95

|777,8 -_7,06 42.25

3551.9 3.32 157.9]

15|1.1 -29,82 11.13

3391,A 5.76 144,24

ORBIT 0ET[RNINATION ACCURACv

ST J809.4 SR 2J3.5 $5 ]_8.9

CRT .9J70 CR5 -.9963 CST -.9383

LSA 1902.3 MSA zog.5 SSA 13.6

ELi J819.0 EL2 84.7 ALF 6.J9

1986



JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL. 2, 1965.661

LJUNCH D4TE CEC 23 1965 FLIGHT TIME t50.00 4RRIVAL 04TE MJV 22 1966

HELIOCENTRIC CONIC OISTANCE 446.685

RL 147.15 LAL ,00 LOL 90.96 VL 27.188 GAL -4.]8 ATL 85.71HCA 220.4I SNA I24.66 ECC .J9545 INC 4,2883 VI 30.276

RP 108.94 LAP -?.78 LOP 3II.29 VP 37.038 GAP 8.66 ATP 93.27 T&L 198.6] TAP 59.04 RCA 100.29 APO 149.02 V? 34.784

RC |54.855 GL 28.08 GP -8.16 ZAL |17.35 TAP I60.2| ETS ]35.50 7AE |29.92 ETE 187.09 ZAC 67.34 ETC 159.79 CLP-161.9I

PLANETOCENTRIC CONIC

C] 18.547 VHL 4.307 CLA

LNCH 47NTH LNCH TIME L-[ TIN? IN] LAT IN] LONG [NJ RT A$C IN] ATNTM IN] TIN?

90.00 0 47 ]0 2672.26 -27.4| 72.56 186.96 97.]9 1 32 2

90.00 16 ]8 IB 4364.#9 5.]4 161.20 ]81.03 62.15 ]7 5I 5

100.00 2 16 46 2384.]8 "28.68 5].18 186.76 98.82 2 56 ]0

100.00 ]7 51 43 4128.00 6.46 16].|7 180.42 60.75 19 0 31

110.00 3 42 42 2115.47 -]2.00 ]0.03 186.0] 102.73 4 17 58

110.00 18 42 ]6 ]969.68 9.]5 J49.40 178.65 56.97 19 48 26

O|FFERENTIAL CORRECTIONS NI0-COORSE EXECUTION ACCURACY

T0E 1.5142 TRA-I.494T TC3-4.2659 8AU 1.0586 5GT 4559.! SGR 266.3 SG] 198.1

ROE ,1684 RRA ,009] RE3 .1665 rAU ,04927 RRT -.1328 RRF -.0407 RTF .8826

FOE .8679 FRA .0249 FC5-2.2999 8SP I4566 5GB 4566.8 RZ5 -.0776 RI3 -.8825

BO£ 1.5250 9RA 1,4947 B(] 4.2692 FSP -645 5GJ 4559.2 502 264.0 THA ]79.55

14.72 RAL ]21.87 RAD 6567.8 VEL |1,829 PTH 2.|0 VHP 5.927 0PA -22,]9 RAP ]55.66 ECC 1.5052

PO CST TIN INJ 2 L4T [NJ 2 LONG

2072.5 -26.I1 64,14

5764.9 1.57 174.55

1784.4 -27.16 42.71

3528.0 2.51 156.61

J515.5 -29.91 21.44

3]69.7 4.93 143.09

ORBIT C[TERfllNATION ACCURACY

ST 1857.5 SR 224.2 $5 592.1

CRT .9543 CR5 -.9975 CST -.940?

LSA 1951.4 MSA 206.0 SSA J4.7

ELI J869.1 ELI 79.4 ALF 6.44

L4UNCH GATE DEC Z3 1965 FLIGHT TIME |52.00 ARRIVAL 0ATE NAY 24 1966

HELIOCENTRIC CONIC

RL 147.15 LAL .00

Rp IO8.94 LAP -2.88

RC 157.O67 GL 27.78

PLANETO(ENTRI( CONIC

C5 17.958 VHL 4._55

LNCH ATMTH LNCH TIME

90.00 0 51 48

90.00 16 52 55

JO0.O0 Z 2! 29

100.00 18 5 55

110.O0 5 48 I8

110.00 18 ]5 54

DIFFERENTIAL CC_qRECTION5

TOE 1.3460 TRA-1.3858 TC]-4.489] 8AU J.0775

ROE .1738 RRA -.OOIO RC5 .1824 FAU .04721

FOE .8468 FRA .0830 FC3-2.2784 8SP 14646

BOE 1.3572 BRA 1.]838 BC] 4.49_1 FSP -632

0ISTANCE 452.443

LOL 90.96 VL 27,129 GAL -4.02 ATL 85.82 HCA 223.57 8MA 124,29 ECE .19641 INC 4.1829 VJ 30.276

LOP 314.46 VP ]6.995 GAP 8.85 ATP 93,03 TAL J96.88 TkP 60.45 RCA 99.88 APO 148.70 V2 54.785

GP -7.5] ZAL J15.28 ZAP 16J.32 £TS 336.10 ZAE J29.98 ETE 186,54 7AC 69.22 ETC ]60.74 CLP-]62.85

DLA J5,28 RAL ]24.24 RAO 6567.7 VEL 1J.803 PTH 2.09 VHP 6.026 DPA -21.01 RAP ]]7.63 ?CO 1.2952

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ Z LAT INJ 2 LONG

2684.50 -27.52 75.44 188.98 96.96 I 36 33 2084.5 -26.27 65.00

4337.04 4.45 179.64 183.00 62.01 I8 5 J0 5737.0 .67 175.00

2395.29 -28.79 51,98 188.78 98.42 ] 1 E4 1795.5 -27.]E 43.48

4101.48 5.57 161.70 182.38 60.58 19 14 15 3501.5 1.61 155.15

E123.64 -]2.12 ]0.64 188.07 102,39 4 23 42 1525.6 -50.08 22.02

3945.89 8.46 148.13 180.6I 56,76 20 I J9 3545.9 4.03 141.84

MID-COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACW

SGT 4641,4 SGR 281.5 SG3 194.? ST 1915,1 SR 235.J Ss 597,4

RRT -.1201RRF -.0461RTF .8819 CRT .9500 CRS -.9970 CST -.9429

5GB 4649.9 R25 -,O607 RJ] -.8819 LSA 2009.7 NSA 201.5 SSA J5.8

5G| 464J,5 SG2 279.2 THA 179,58 ELI 1928,1 EL? 72.9 ALF 6.66

LAUNCH 04TE CEC ?3 1965 FLIGHT TIME |_4,00 4RRIVAL 04TE NAY ?6 1966

HELIOCENTRIC CONIC

RL 147.15 L4L .00

RP 108.94 LAP -2.98

RC 159.765 GL 27.49

PL4NETOCENTRIC CONIC

C] 17.413 VHL 4.175

LNCH 4ZMTH LNCH TIME

90.00 0 55 41

90,00 17 8 48

I00.00 2 25 5J

100.00 18 21 19

110,O0 5 5] 45

110,00 19 9 57

DIFFERENTIAL CORRECTIONS

TOE 1.5867 TRA-I._620 TC]-4.6979 8AU 1.0946

ROE ,1795 RRA -.O|I| RE3 .1958 FAU .04586

FOE ,8301 FRA .14|4 FC]-2.2405 8SP 14869

BOE 1.5983 BRA 1.2621 BE3 4.7020 FSP -616

0ISTANCE 458.191

LOL 90,96 VL 27.072 GAL -5.64 AZL 85.91 NCA 226.7] 5HA 123.93 £CC .19752 INC 4,0891 VI 30.276

LOP 317.62 VP 56.954 GJP 9.05 AZP 92.80 TJL 195.1I TAP 61.85 RCA 99.45 APO 148.40 VZ 54.786

GP -7.00 74L 112.85 Z4P 162.36 ETS 536,55 ZAE 1]0,03 ETE 186.07 ZAC 71.17 ETC 161.59 CLP-163.7T

0LA 15,9] RAL 326.72 RA0 6567,7 VEL I1.78J PTH Z.0_ VHP 6.129 CPA -19.70 RAP ]]9.64 ECC 1.2866

L-[ TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIN[ PO CST TIM INJ 2 L4T INJ 2 LONG

2700.98 -27.65 74.63 191.20 96.38 1 40 42 ZIOi.O -26,48 66.16

4306.76 3.48 177,94 |85.17 61,88 18 20 35 5706.8 -.3! 171.31

2410.16 -Z8.93 53.06 191.02 97.87 5 6 2 1810.2 -Z7.54 44.53

4072.8J 4.61 ]60.I2 184.55 60,43 19 ?9 12 5472._ .64 153.58

2135.26 -32.28 ]1.50 J90.]4 101.90 4 29 18 1515.3 -50.]I 22.85

3920.48 7.51 146.77 J82.76 56.55 20 15 17 ]520.5 3.06 140.51

MIO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURAC Y

SGT 4716.5 5GR 295.9 SG3 190.0 ST 1982,8 SR 246.2 S5 605,1

RRT -,1029 RRF -.0434 RTF .8810 CRT .9640 CRS -.9950 CST -.9462

SGB 4725.8 RZ3 -.0479 R13 -.8810 LSA 2078,] MSA 196.3 SSA 16.8

5GI 4716.6 5G2 294.] THA I79.65 ELI 1997.0 EL2 65.0 ALF 6.83

LAUNCH DATE DEC ?5 1965 FLIGHT TIME |56.00 ARRIVAL DATE N4V 78 I966

HELIOCENTRIC CONIC 0ISTkNCE 463.928

RL 147.15 LAL .00 LOL 90.96 VL 27.Ol5 GAL -].25 AZL 86.00 MCA 229.90 SMA

RP 108.93 LAP -5.06 LOP 320.78 VP 36.914 GAP 9.25 AZP 92.58 TAL 193.33 TAP

RC 161.449 GL 27.21 GP -6,53 ZAL 110.38 ZAP 163.36 £TS 336,86 ZAE 130.09 ETE

PL4NETOCENTRIC CONIC

C3 |6,970 VHL 4,|20 OLA

LNCH ATMTH LNCH TIME L-I TIME IN] LAT IN] LONG INJ RT ASC IN] ATMTH IN] TIME

90.00 0 59 I] 2721.39 -27.79 76.11 193.65 95,65 | 44 34

90.00 17 26 2 4274.45 2.44 176.13 187.55 61.78 IB 37 16

100.00 2 29 59 2428.69 -29.10 54,4| J93.49 97.I7 3 |0 27

100.O0 18 37 57 4042.]8 3,59 158.44 186.9] 60.30 19 45 19

110.00 3 59 3 2150.02 -]2.49 32.61 192.85 101.28 4 34 53

110.OO J9 25 22 3893.8I 6.5J 145.36 185.I0 56,]7 20 30 16

OIFFERENTIAL CORRECTIONS MIO-C_JRSE EXECUTION ACCURACY

TOE 1.43J1 TRA-|.|3]5 TC3-4.9007 8AU I.IJ28 SOT 479],9 SGR 309.7 SG3 1_6.1

R0E .1849 RRA -.0289 RE5 .2062 FAU .04310 RRT -.0836 RRF -.0384 RTt .B8J3

FOE .0129 FRA .194_ FC3-2.1987 8SP 15148 SGB 4803.9 R23 -,0157 RI] -.8813

80E 1.4410 8RA |.I]56 8C3 4.9050 FSP -606 5G1 4794.0 SG2 ]08.6 THA J79.69

123.57 ?co .19880 INC 4.0045 vl 30.276

63.23 RCA 99.00 490 148.14 v2 34.78_

185,66 ZAC 73.|8 ETC J62,35 CLP-164.66

16.64 RAL 529132 RAO 6]67.7 VEL 11.762 PTM 2.08 VHP 6.257 OPA -I8.44 RAP 341.67 ECC 1,Z793

PO CST TIN IN] Z LAT IN] ? LONG

2121.4 -26.72 67.61

3674.5 -1.35 /69.51

IBZB.7 -27.80 45.85

3442.4 -.39 151.91

1550.0 -3D.59 ?3.90

3293.8 2.05 J39.J2

ORBIT DETERMINATION ACCURACY

ST 2054,5 SR 257.4 SS 611.6

CRT .9754 CRS -.99J? CST -.9499

LSA 2150.5 MSA 189.9 SSA 17.8

ELI 2069.8 EL2 56.4 ALF 6.97

1987



JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL 2, 1965.66p

LAUNC_ 0_T£ 0EC 25 |9_ FLIGHT TIME |58.00 ARRIVAL 047[ N4Y 30 1966

H£LIOC£NTRIC CONIC

RL 147.15 LAL .00

RP 108,92 LAP -3.J4

RC 163,619 GL 26.90

PLANETOCENTRIC CONIC

C3 16.610 VHL 4.076

LNCH A?MTH LNCH TIME

90.00 1 2 29 2745.53 -77,94

9D.OD J? 44 30 4240.,44 J.34

lO0,O0 2 33 55 2450.66 -Z9.27

I00,00 i8 55 45 4010.54 Z.SJ

liD.D0 4 4 21 2|67,72 -32.71

llO.O0 19 41 48 3866.25 5.47

01FFERENTIAL C(_RECT[ON5

TOE 1.4811 TRA -.9996 T(3-5.0855 BAU 1.1303

ROE ,1908 RRA -.O304 RC3 .213_ FAU ,04114

r0E .7976 FRA .2457 FC3-2.1445 BSP 15421

B0£ 1.4933 BRA 1.0001 BE3 f.0900 FSP -595

0|STANCE 469.652

LOL 90.96 VL 26.958 GAL -2,86 A?L 86.07 HCA 233,06 SMA 1_3,22 ECC .20026 ]NC 3.9774 Vl 30.2T6

LOP 323.95 VP 36.675 GAP 9.46 AZP 92.36 T4L ]91.55 TAP 64,60 RCA 96.54 APO 147.90 V2 34.791

GP -6.13 ?AL 107.78 TAP |64.3| ITS 337.04 ?A[ 130,15 ET£ 185.32 74C 75.25 £TC 163.03 CLP-165.53

CLA 17.41RAL 33E,05 RA0 6561.7 VEL 11.74T PTH ?,01VHP 6.349 0PA -17.21 RAP 343.73 ECC 1.2754

L-I TIME INJ LAT |NJ L(_4G INJ RT 45( INJ A?MTH |NJ TIME PO CST T|M INJ 2 LIT INJ Z LONG

77.86 196.32 94,78 1 48 15 2145.5 -26,99 69,3?

174.24 J90.J4 61,71 IB 55 IJ 3640.i -2,45 _67.6J

56.02 196.18 96,34 5 14 46 I650,? -2_.09 47.42

156.69 189.49 60,20 20 2 36 3410.5 -1.47 150.17

33.94 195.58 100.52 4 40 _9 1567.7 -30,92 23.1_

143.91 187.65 56.20 20 46 15 3266.2 .99 13T,68

M_D-COURSE EXECUT|ON ACCURACY _e1T _ETERMINA TION ACCURACY

SGT 4867.0 SGR 323.0 SG3 I62.1 ST 2132.1 SR 26_.6 SS 61_.7

RRT ".06_5 RRF -.0296 RTF ._J_ CRT .9844 CRS -,9_71 CST -.9537

SGB 4677.7 R23 -.0258 R13 -,_BI_ L$A 2228.? NSA 1_3.1 SSA 18._

SGI 4867.0 SG2 322.4 THA 179.76 ELI 2148.5 £L2 47.0 ALF ?.07

LAUNCM DATE DEC 23 1963 FLIGHT TIME 160.00 ARRIVAL CATE JUN I 1966

HELIOCENTRIC C_[C DISTANCE 475.364

RL J47.I5 LAL .00 LOL 90.96 VL 26,90_ GAL -2.44 AZL 66.|4 HCA _36.E_ SNA 122.8_ ECC .20191 IN( 3,8565 vl 30,276

RP I08,9| LAP -3.20 LOP 327.12 VP 36.838 GAP 9,6? AZP 92.J_ TAL I69,75 TAP 65.97 RE4 98.07 APO 147.69 V2 34,794

RE 165.775 GL 26.57 GP o5.7_ ?AL 105,04 TAP ]65.2_ ITS 337.10 ?AE 130,Z1 ETE 165.02 ?AC 77.35 ETC 163.65 CLP-166,]_

PLANt[TC_ENTRI( CONIC

C3 16.333 VHL 4.041DLA IB.23 RAL 334.90 RAD 6_67,7 VEL 11.735 PTH 2.07 VHP 6.467 _PA -16.00 RAP 345.80 [CC |.266_

LNCH ATMTM LNCH TIME L-I TIME |NJ LAT ZNJ LONG |NJ RT AS( _NJ A_MTH INJ TIME PO CST TIM _NJ 2 LAT _NJ _ LONG

90,00 1 5 33 2773.22 -28.08 79,87 199.22 93.78 I flJ 46 2173.? -27.26 71.30

90.00 _ 4 J2 4205.0? .20 I72.26 192,95 61.68 |9 14 17 3605,Z -3.58 165.63

100.00 2 37 45 2473.87 -29.45 57.87 199,10 95.38 3 19 I 1_75,9 -2F.39 49.23

JO0.O0 19 14 41 3977.65 1.40 I54.86 192.29 60,14 20 20 58 3317.? -2.59 148.36

_JO.OO 4 9 44 2188,13 -32.96 35.48 198.56 99.64 4 46 J2 J588.1 -31.2_ 26.66

JlO.OO 19 39 12 3838.16 4.40 142,43 J90.42 56.0? 21 3 10 3238,2 -.0_ 136._2

DIFFERENTIAL COPREETIONS MID-COURSE EXECUTIC_ ACCURACY ORBIT OETERMINAT]ON ACCURACY

TOE 1.5370 TRA -,8545 T(3-5.2487 BAU 1.147J 5GT 4937.0 SGR 335.6 SG3 178,2 ST 2216,0 SR 279.9 ss 6?6.4

ROE .|970 RRA -.0393 R(3 .218_ FAU .039_3 RRT -.0398 RRF -.0J75 RTF ,6826 CRT .9909 CRS -,9_15 CST -.9fiT6

rOE .7843 FRA .2960 FC3-2.0792 BSP 15667 SGB 4948,4 R23 -,0J79 R15 -,8626 LSA 2313.0 M$A 176.1 SSA 19._

BOE 1.3496 9RA ,8554 BC3 5.25_3 FSP -583 SGJ 4937,0 SG2 335.4 THA 179.84 ELl Z_33.3 EL2 37.3 4LF ?,I_

L4UNCH 04TE 0£C 23 1963 FLIGHT TIME 16Z.0O 4RRIVAL 0ATE JUN 3 1966

HELIOCENTRIC CONIC

RL 147,1_ L4L ,00

_P 106.90 L4P -3,26

RC 167.913 GL 26.20

PLAN[TOCENTR_C CONIC

C3 16,144 VHL 4,018

LNCH AZNTM LNCN T_ME

90.00 l B 27

90.00 18 25 4

lOO,O0 2 41 32

100,00 19 34 40

110.00 4 15 13

110.00 20 17 29

C|FFERENTIAL CORRECTiONS

TOE 1.6003 TRA -.6976 TC3-3.3786 BAU 1.16|9

R0£ .2031RRA -.O475 RC3 ,2203 FAU .03725

FOE .7737 FRA ,3462 FC3-1.9976 BSP 15660

BOE 1,6132 BRA .6992 BE3 5.3832 FSP -569

DISTANCE 4_1,062

LOL 90.96 VL 26.847 GAL -2,02 AZL 86.21NC_ 259.3_ SM_ 12_.54 ECC .20376 [NC 3.7906 V! 30.276

LOP 330.28 vP 36.801 GAP 9.89 A?P 91.95 TAL 187.94 TAP 67,33 RC4 97.57 4PO 147.51 v2 34,79B

GP -_.46 ?AL 102.16 ?AP |66.1_ ITS 337.04 74E 130,28 £TE 164.76 ?AC 79.30 [TC 164.21 CLP-167,?Z

OLA 19.08 RAL 337,88 RAO 6567,6 VEL 11,727 PTH 2.07 VHP 6.591 OPA -14.61 R4P 347.89 £CC 1.2657

L-| TIME INJ LAT INJ LONG [NJ RT ASC |NJ 4?MTH ]NJ TIME PO CST TIN INJ 2 L4T _NJ 2 LONG

2_04,28 -26,20 82.14 202.54 92,65 1 55 12 2204.3 -27.54 73.53

4_68,70 -.97 170.24 196.01 61.70 19 34 53 3568.? -4,75 163.39

2504.12 -29.6! 59_96 202,25 94.30 3 23 16 1904.1 -28.70 51,27

3944._0 .26 J53.O4 195,32 60.lJ 20 40 24 3344.1 -3.72 143.31

2211,04 -33,20 37,22 201.77 98.63 4 52 4 1611,0 -31.66 28.34

3809.94 3.33 140.95 19_.40 55.96 21 20 59 3209,9 -1.16 134.T3

NID-CC_JRSE EXECUTION ACCURACY ORBIT 0ETERMINA TION 4CCURAC _

SGT 4999.8 SGR 347.6 SG3 174.2 ST 2307,4 JR 291.3 SS 635.1

RRT -.0154 RRF -.00|7 RTF .8633 CRT .9952 CRS ",9751 CST -.96J4

SGB 5011,8 R23 -,0120 R13 -,6833 L$A 2404.8 MSA 169.4 s$4 20.?

$GI 4999.8 5G2 347,6 THA J79,94 ELI 2325.5 £L2 28,2 ALr 7.16

LAUNCH DATE DEC 23 1965 FLIGHT TINE 164.00 ARRIVAL CAT? JUN 3 1966

MELIO_ENTRIC CONIC 0]$TANCE 486.746

RL 147.13 LAL .O0 LOL 90.96 VL 26.793 GAL -1,58 A?L 86,27 HCA 242,55 SMA 122.2I ECC

RP 108.89 LAP -3.31 _OP 333,45 VP 36.766 GAP IO.lI AZP 91,72 T_L 186.13 TAP 66.67 RCA

RC I?O.O40 GL 25,77 GP -_.|9 YAL 99.22 7AP _66.97 £T$ 336.84 YA£ 130,36 ETE 184.54 7AC

PLANETOCENTRIC CONIC

C3 i6.048 VHL 4.006 OLA 19,94 RAL 340.98 RAO 6567.6 VEL 1|.7_3 PTH 2.07 VHP 6,7_00P_A -|3.64 RAP 350.00 £CC 1.2641

LNCH A?MTH LNCM TIME L-I TIME INJ LAT INJ LONG ]NJ RT A$C INJ AZMTH INJ TIN[ PO CST TIM INJ _ LAT INJ 2 LONG

90.00 1 11 15 2838.53 -28.29 84.64 20_.6_ 91.40 | 58 34 2238.3 -27.79 76.O1

90.00 18 47 2 4131,72 -2.16 |_8.17 199.29 61.78 19 55 54 3531,7 -5.92 161.51

100.00 2 45 20 2535.1_ -29.75 62.26 205.62 93.09 3 27 35 1935.2 -29.00 33.33

100.00 19 55 39 3910.3| -.89 J_i.J9 J98.58 60.i2 21 0 49 3310.3 -4.86 144.65

110.00 4 20 53 2236.22 -33.44 39.J_ 205.22 _97,52 4 58 9 1636.2 -32.04 30,20

JI0.00 20 36 35 3782.03 2,26 139,49 196.62 _5.86 21 39 37 3182.0 *2.23 133.29

DIFFERENTIAL CORRECTION5 NJ0-COURS_ EXEEUTION ACCURACY ORBIT 0ETERMINAT_ON ACCURACY

TOE 1.8652 TRA -,5334 TC3-5,4834 BAU 1.1774 _GT _062.9 SGR 358.9 SG3 170.4 ST 2397.6 JR 302.B SS 642.3

ROE .2J09 RRA -,053J RC3 .2189 FAU ,03540 RRT .0066 RRF .0|4§ RTF .8847 (RT .9972 ORS -,9681 CST -,9650

FOE .?623 rRA ,3936 FC3-1,9096 OSP 16090 SG8 _075.5 R23 .0070 RI3 ,8_47 L$A 2495.2 MSA 162.9 5SA 21,5

BDE 1,6783 BRA ,5363 9C3 5.48?6 FSP -557 SGJ 5062.8 SG2 358.9 THA .04 ELI 2416.6 EL2 22.4 ALr 7,16

.20383 INC 3.T289 vJ 30.2?6

97.06 APO 14T.3T V2 34.803

_1,6_ IT( 164,72 CLP-|68.04

19B8



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 2. 1965-66

LAUNCH DATE D£C 23 1965

HELIOCENTRIC CONIC

RL 147,|5 LAL ,00

RP 108.87 LAP -3.35

RC 172.I48 GL 25.29

PLANETOCENTRIC GONIC

C3 ]6.049 VHL 4.006

LNCH ATMTH LNCH TIME

90.00 ! 13 59

90.00 19 I0 !

100.00 Z 49 I1

lO0.O0 20 17 30

IIO,OD 4 26 48

llO.OO 20 56 23

FLIGHT TIME 166.00 ARRIVAL cATE JUN 7 1966

0ISTANCE 492,41]

LOL 90,96 VL 26.74D GAL -1.I3 AZL 86.33 HCA Z45.7] SWA 121.69 ECC .20812 INC 3.6706 Vl 30.276

LOP 336.62 VP 36,732 G&P I0.35 AZP 91,5| T&L |84,3| TAP ?0.02 RCA 96.52 APO |47.26 V2 34.806

GP -4.94 7AL 96.I5 ZAP 167.8! ETS 336,50 7aE 130.44 ETE 184.35 ZAC 63.89 ETC I65.J7 ELP-I68,84

0LA 20.Bl RAL 344,21 RAC 6567.6 VEL 11,723 PTH 2.07 VHP 6,856 0PA -12.48 RAP 352,1J ECC 1.2641

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO ¢ST TIN INJ 2 LAT INJ 2 LONG

2875.75 -28.32 87.36 209.25 90.04 2 J 55 2275.8 -28.01 78.71

4094.55 -3.36 166.09 202.82 6|.87 ZO 18 15 3494.6 -?.10 159.4I

2568,80 -29,84 64,75 209.23 91,78 3 32 0 I968.8 -Z9.26 53.99

3816,73 -2.02 149.34 202.08 60,I7 2I 22 7 3276.7 -5.98 J42.79

2Z63.41 -33.67 41.24 208.9J 96.30 5 4 3| 1663.4 -32.43 32.23

3754,89 1.23 I38,08 200.05 55.84 21 58 58 3|54.9 -3.26 131.87

OIFFERENTIAL CORRECTIONS

T0E 1.7324 TRA -.3592 TC3-5.5518 BAU 1.192J

ROE .Z188 RRA -.06|8 Re3 .2J44 FAU .03}60

FDE .7497 FRA ,4395 FC3-1.8123 BSP 16319

BOE 1.7462 BRA .3645 Be3 5.5559 FSP -547

NI0-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 5121.4 SGR 369.3 $G3 |66°4 ST 2486,8 SR 314.2 55 646.8

RRT ,0333 RRF ,0315 RTF .8866 CRT ,9973 CR5 -.9605 CST -.9683

556 5134.7 R23 .0018 RI3 .B866 LSA 2583.8 MSA 157,1 SSA 22.1

5GI 512|.4 SG2 369,I THA .I4 ELI 2506.4 EL2 23.1 ALF 7.18

LAUNCH DATE DEC 23 1965 • FLIGHT TIME J68.00 ARRIVAL DATE JUN 9 1966

HELIOCENTRIC CONIC 01STANCE 498.064

RL 147.15 LAL .00 LOL 90.96 VL 26.687 GAL -,66 AZL 86,39 HCA 248.88 SMA |21.58 ECC ,21066 INC 3,615I Vl 50.276

RP 108.85 LAP -3.37 LOP 339.79 VP 36.700 GAP J0.59 AZP 9|.30 TAL 182.48 TAP 7|.36 RCA 95,97 APO |47,|9 V2 34.814

RC 174.239 GL 24.75 GP -4.72 ZAL 92.99 ZAP 168.61 Et6 336.02 ZAE 130.53 ETE I84.J8 ZAC 86.12 ETC 165.59 CLP-|69.63

PLANETOCENTRIC CONIC

C3 16.I57 VHL 4.020 OLA 21,67 RAL 347.54 RAO 6567.6 VEL I1.728 PTH 2.07 VHP 6,998 0PA -I1,33 RAP 354.24 ECC 1.2659

LNCN AZMTH LNEH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTM INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 I I6 43 2915.7! -28.28 90.28 2|3.03 88.57 2 5 I8 2315.7 -28.18 81.62

90.00 I9 33 53 4057.63 -4.54 164.03 206.58 62.02 20 4| 31 3457.6 -8.25 157,31

100,00 2 53 IO 2604.7J -29.89 67.42 213.04 90,38 3 36 34 2004,7 -29.52 58.64

J00,00 EO 40 7 3843.86 -3.14 |47.54 205.8J 60.26 21 44 II 3243.9 -7.07 I40.96

I|O,OO 4 33 1 2292.33 -33.86 43.48 212.82 94.99 5 || |3 J692.3 -32,80 34.40

I|0,00 ZI 16 46 3729.0! ,24 136.73 203,70 55.82 22 18 55 3129.0 -4,25 130.52

OIFFERENTIAL CORRECTIONS MIO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE !.8034 TRA -.|TSO TC3-5.5795 8AU J°2060 SGT 5176.8 SGR 379.J SG3 I62.6 ST 25?5,4 SR 325,9 $S 651.9

ROE .2275 RRA -.0676 RC} .2072 FAU ,03182 RRT .O584 RRF ,0513 RTF .B887 CRT .9957 CR5 -.9528 ESt -.9714

FOE .7395 FRA .4844 FC3-I.7047 8SP 16§26 SGB 5190.6 R23 -.0009 R|3 .88B7 LSA 2672.! MSA 152.3 554 22.6

8DE 1.8177 BRA .J876 PC3 5.58_3 FSP -536 SGI 5176,8 5G2 378.4 THA ,25 ELI 2593.7 EL2 30.1 ALF 7.18

LAUNCH 04TE OEC 23 1965
FLIGHT TIME |70.00 ARRIV4L CATE JUN 1! ]966

HELIOCENTRIC CONIC DISTANCE 503.695

RL J47.]5 LAL .00 LOL 90.96 VL 26.634 GAL -.I8 AZL 86,44 HCA 252.04 SMA 12J.27 ECC .2|}47 INC 3.56J9 v| 30.276

RP lOB,B] L4P -3.39 LOP 342.97 vP 36.668 GAP 10.85 AZP 91.10 TAL |80,65 TAP 72.69 RCA 95.38 APO |47.15 V2 34.82l

RC 176.312 GL 24.13 GP -4,52 7AL 89,77 ?AP 169.40 £tS 335.36 ZAE 130,62 ETE 184,04 7AC 88,38 ETC 165.96 CLP-|70.4I

PLANETOCENTRIC CONIC

C3 16,379 VHL 4.047 DLA 22,5| RAL 350,97 RAO 6567,7 VEL 11,737 PTH 2.07 VHP 7,149 DPA -I0.18 RAP 356,37 Ecc 1.2696

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIH INJ 2 LAT INJ 2 LONG

90.00 | 19 28 2958.1I -28.]7 93.38 216.99 87.02 2 8 46 2358.J -28,29 84.72

90.00 I9 58 32 4021.46 -5.69 |61.99 Zt0.5? 62.21 2I 5 33 3421.5 -9.37 155.24

100.00 2 51 20 2642.54 -29.87 70.23 Z|7.06 88,90 3 4j 23 2042.5 -29.71 61.43

|00.00 2I 3 21 3612.26 -4.20 J45.80 209.75 60.38 22 6 53 3212,3 -8.1l 139.19

|10.00 4 39 35 2322.64 -34.02 45.83 216.93 93.60 5 18 I8 J722,6 -33.]4 36.70

110.00 21 37 35 3704.93 -,68 135.47 207,56 55.82 22 39 20 3104.9 -3.16 129.25

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT 0E T£RMINATION ACCURACY

TOE |.8732 TRA .0208 TC3-3.3675 BAU 1.2199 5GT 5229.0 SGR 387.8 $G3 158.7 ST 2635,4 Se 337.4 55 632.7

ROE .2371RRA -.0723 Re3 .I97| FAU .0301| RRT .0826 RRF .0695 RTF .8909 CRT .9927 ORS -.9444 CST -.9739

FOE .7238 FRA .5294 FC3-I.5914 8SP |6727 SG8 5243.3 R23 -.0046 R|3 .8909 LSA 275|.0 MSA 149.0 SSA 22.9

BDE 1.8882 BRA .0753 BE3 5.57|0 FSP -524 5G| 5229.1 SG2 386.5 THA .35 ELl 2676.4 EL2 40.5 ALF 7,19

LAUNCH DATE DEC 23 J965 FLIGHT TIME |72,00 ARRIVAL DATE JUN J3 1966

HELIOCENTRIC CONIC 01$TkNCE 509.306

RL 147.I3 LAL .00 LOL 90.96 VL 26.583 GAL .33 ATL 86.49 HCA

RP |08.8| LAP -3.39 LC)P 346.I4 VP 36.638 GAP |1,12 AZP 90.90 TAL

RE 178.366 GL 23.43 GP -4.35 ?AL 86.49 ?AP 170,J7 ET5 334.50 ZAE

PLANETOCENTRIC CONIC

C3 |6.727 VHL 4.090 OLA

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZNTH INJ TIME

90.00 I 22 I9 3002.57 -27.97 96.62 221.I3 85.4I Z I2 22

90.00 20 23 44 3986.61 -6.80 160.02 214.78 62.44 21 30 l0

100.00 3 I 47 2681.89 -29.79 73.16 221.26 87.36 3 46 29

100.00 21 26 57 3762.53 -3.20 144,15 213.9l 60.32 22 30 0

110.00 4 46 36 2333.97 -34.I2 48.27 221.26 92.16 5 25 50

llO.O0 21 58 38 3683.21 -1.51 134.34 2|1.62 35.85 23 0 1

DIFFERENTIAL CORRECTIONS MIO-COURSE EXECUTION ACCURACY

TOE |.9490 TRA .2292 TC3-5.5009 BAU 1.2308 SGT 5274.8 SGR 396.2 SG3 J55.1

RDE ,2480 RRA -.0759 RC3 .1849 FAU .02837 RRT .1090 RRF .0936 RTF .8933

FOE ,7182 FRA .5743 FC3-1,4684 BSP 16881 $G8 3289.7 R23 -,0043 R13 .8932

8OE 1.9647 BRA .24J5 BC3 5,5040 rsP -510 SGI 5275.0 502 393.8 THA .47

255,21 SMA 120.96 £CC .21656 IN( 3,3106 Vl 30.2?6

|78.82 TAP 74.03 RCA 94.7? APO J47.16 V2 34.828

|30.7| ETE 183.92 ZAC 90.65 ETC 166,29 CLP-J7J.J7

23.30 RAL 354.49 RAO 6567,7 VEL 11.752 PTH 2,07 VHP 7.307 DPA -9.04 RAP 358.52 ECC 1.2753

PO CST TIM INJ 2 LAT INJ 2 LONG

2402.6 -28.32 67.97

3386.6 -10.43 153.23

2081,9 -29,83 64r35

3J82.5 -9.09 J37.52

I?54.0 -33.45 39.09

3083.2 -5.99 128.1J

ORBIT OETERHINATION ACCURACv

ST 2735.8 SR 349,2 $S 65?.0

CRT .9886 CR$ -.9365 CST -.9765

LSA 2831.3 MSA 147.0 SSA 22.9

ELI 2757.5 EL2 52.3 ALF 7.J9

1989



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 2. 1965-66)

LAUNCH DATE CEC 73 1963 FL|GMT TIME 174.00 ARRIVAL OATE JUN I5 1966

HELIOCENTRIC CONIC

RL 14T.15 L4L ,OO LOL 90.96 VL

Rp I08.78 L4P -3,39 LOP ]49.32 VP

RC J80.400 GL 22,7| GP -4.19 7AL

PLANETOCENTRIC CONIC

C3 17.ZIZ VHL 4.|49

LNCH 47MTN LNCH TIME

90.00 I 25 2J

90.00 20 49 18

lO0.OO 3 6 33

JO0,O0 21 50 4_

110.00 4 54 5

llO.O0 27 19 44

DIFFERENTIAL CORRECTIONS

TOE 2.0224 TRA .4486 TC3-5.]895 BAU 1.2407

ROE .2599 RRA -,078Z RC5 ,J707 FAD .D2666

FOE .7074 FRA .6J82 F_]-|.54jZ 8SP J70J6

BDE 2,0]90 BRA .4554 BC3 5.5920 FSP -498

DISTANCE 514,893

26.532 GAL .85 A?L 86.54 HCA Z58.38 SMA 12O.6T ECC .21995 INC 3,4608 Vl ]0.276

36,608 GAP II.40 A?P 90.70 TAL |76.98 TAP 75.36 RCA 94.|3 APO I47.Z! v? ]4.836

83.|8 7AP |70.92 ETS 353.4l ?AE J]0.6! ETE 183,81 ZAC 92.93 ETC 166.]9 CLP-17|,9]

DLA 24.D4 RAL 358.07 RAD 6567.7 VEL JI.773 PTH Z.O8 VHP 7.476 GPA -7.9| RAP .67 ECC 1,2833

L-I TIME IN| LAT |NJ LONG IN| RT ASC IN| ATNTH IN| TIME PO CST TIM IN| 2 LAT IN| Z LONG

3048,70 -27,68 99.96 225.AZ 83.76 Z J6 9 2448.7 -28.25 9J.34

3953,65 -7.83 J58.|5 2|9.|8 62.70 2J 55 11 3]55.7 -11.43 J5J.32

2722,29 -29.62 76.J5 225.65 85,80 3 51 57 212?.3 -29.89 67.35

3755.30 -6.lJ J42.64 218.25 60.68 22 53 ?g 5|55.3 -9.9T 135.99

2385.96 -54.J8 50.77 225.79 90.69 5 35 51 1786.D -33.70 41.]6

3664,59 -2.25 ]33.36 715.85 55.88 23 20 48 3064.4 -6,70 127.11

M/G-COURSE EXECUTION ACCURACY ORBIT 3ETERMIN4TION ACCUR4CY

SGT 55]5.8 SGR 405.5 SG3 151.3 5T 2803.7 SR 360.T 55 6]6.8

RRT .|347 RR F .1366 RTF .B958 CRT .9836 CR5 -.9284 CST -.9786

SGB 5331.J R23 -,0047 R]3 .8958 LSA 2898.3 MSA 146.5 SSA 2Z.7

SGJ 5536,1 SG2 399.8 THA ,59 EL1 2826.0 EL2 64,5 ALF 7,Z1

LAUNCH DATE DEC 25 1965 FL!GHT TIME !76.00 ARRIVAL GATE JUN 17 1966

HELrOCENTRIC CONIC

RL I47.J5 LAL .00

RP 108.76 LAP -5.57

RC |82.4J4 GL 21,90

PLANETOCENTRIC CONIC

C] |7.849 VHL 4.225

LNCH AZNTH LNCH TIME

90.00 J _8 38

90.00 21 I4 57

IO0.O0 3 J| 30

IO0.O0 22 |4 26

|lO.O0 5 2 7

JIG.DO 22 40 38

DIFFERENTIAL CORRECT/ONS

TOE 2.0948 TRA .68J7 TC3-5,2557 _AU |.2495

ROE .2729 RRA -.O792 RC5 .1550 FAD .02502

FOE .6957 FRA .66|9 FCS-I.]J55 BSP 17122

BO/ Z.lJ25 BRA .6863 BC3 3.7360 FSP -486

DISTANCE 320.454

LOL 90.96 VL 26,48_ GAL ].40 AZL 86.59 HCA 26J._5 SMA |20.38 ECC .22368 iNC 3.4|2D vl 30,276

LOP 552.49 VP 56,580 GAP J|.70 ATP 90.50 TAL 17_.15 TAP 76.70 RCA 93.45 APO 147.50 V2 34.845

GP -4.04 ?AL 79.87 ?Ap 171.65 ETS 332,04 ?AE J30.9J ETE J83,72 7AC 95,25 ETC 166.85 CLP-172.68

OLA 24.72 RAL |.70 RAG 6567.7 VEL Jl.800 PTH 2,09 VHP 7,654 OPA -6.78 RAP 2.82 ECC 1.2938

L-I TIME IN| LAT IN| LONG IN| RT.ASC IN| AZMTH IN| TIME PO CST TIN IN| Z LAT IN| Z LONG

_095.95 -27.28 IO3,36 229.84 82.I0 Z 20 14 2495.9 -_8.09 94.79

3923.28 -8.77 I56,42 225.75 62.97 22 20 20 3323.3 -12.33 J49,]5

2763.]9 -29.38 79.!6 230.|3 84.23 3 37 34 2163.2 -29.87 70.]9

573|.27 -6.91 !41.33 222.75 60.84 25 16 57 3J3J.3 -10.74 134.67

24J8.J7 -54.J7 55.28 230.45 89._0 5 4_ 25 1818.2 -33.9J 44.05

5649.05 -2.82 152.55 220.22 55.92 23 41 27 3049.1 -7.27 126.30

MIG-COURSE EXECUTION ACCURACY ORBIT GETERMINA TION ACCURACY

SGT 5553.8 SGR 4J0.0 SG3 147.6 ST 286D.3 5R 37J.8 55 654.3

RRT .]604 RRF .J400 RTF .8988 CRT .9779 CR5 -.9202 CST -.9805

SGB 5569.5 R23 -.0051 RJ3 .B98B LSA 2953.9 MSA 147.3 SS4 Z?.Z

SG| 3554.2 SG2 404.7 THA .TJ ELI 2883.3 EL? 77.I 4LF 7,Z5

LAUNCH OAT[ 0EC ?3 1963 FLIGHT TIME 178.00 4RRIVAL 0ATE JUN |9 J926

HELIOCENTRIC CONIC

RL I47.15 L4L .00 LOL 90.96 VL

RP JOB.T] LAP -5.55 LOP 335,67 VP

RC 184.407 GL 21.03 GP -3.91 7AL

PL4NETO(ENTRIC CONIC

C] |8.656 VHL 4.319

LNCN A?MTN LNCH TIME

90.00 1 32 18

90.00 21 40 24

|OO.OO 3 )7 40

I00.00 22 37 45

|I0.00 5 10 44

IlO.OO ?3 l 8

DIFFERENTIAL CORRECTIONS

TOE 2.1608 TRA .9232 TC3-5.0456 BAU 1,2389

ROE .2871 RRA -.0789 RC5 .|SBJ FAU .02550

FOE .6822 FRA .7039 FC3-],0905 65P J75J4

BDE 2,1798 BRA .9265 BC3 5,0473 FSP -478

GISTANCE 525.985

26.433 GAL 1.96 AZL 86.64 HCA 264.72 SMA 120.09 ECC .?2778 INC 3.3640 Vl 3D.?76

56.553 GAP 12.01 AZP 90.31 TAL 173.31 TAP 78.04 RCA 92,74 APO 147.45 v2 34.854

76._6 TAP 172.36 ETS 330.31 7AE 131.01 ETE |83.64 7aC 97.57 ETC J67.G8 CLP-J7],4]

GL4 25.32 RAL 5.35 RAG 6_67.8 VEL 1|.834 PTN 2.10 VHP 7.844 0PA -5.66 RaP 4.99 ECC 1.3070

L-I TIME IN| LAT IN| LONG IN| RT ASC INJ AZMTH INJ TIME PO CST TIN INJ _ L4T IN| Z LONG

3143.6_ -26.T9 |06.77 254,57 80,46 ? 24 42 2543.7 -?7.83 98.76

3896.25 -9.61 154.87 228.47 63,23 72 45 20 3796.? -J5,I? |47,96

2803.9? -29.06 82.15 234.75 82.68 4 4 24 2204,0 -29,77 73.4?

571J.J7 -7,57 J40.|9 727.3_ 6I.OO 23 39 34 ]Ill.? -JJ.39 J33.47

2450.Z0 -54.12 55.78 ?35.?5 87.72 5 51 34 1650.? -34,G6 46.]4

5657.71 -3.25 131.96 224.72 55,95 24 1 45 30]7.7 -7,70 I25,7D

MIG-CC_RSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 5389.7 SGR 4]5,6 SG3 J43.9 ST 2897.9 SR 382.5 S] 648,6

RRT .J852 RRF .I628 RTF ,9024 CRT .97|8 CRS -.9120 CST -.9871

SG8 5405.7 R25 -.0054 R]5 ,9024 L$A 2990.3 MSA 149.5 $84 Zl.6

SGJ 5390,3 SO2 408.3 THA ._2 ELI 2921.6 EL2 89.5 ALF 7.37

LAUNCH DATE DEC Z3 |965 FLIGHT TIME 180.00 ARRIVAL DATE JUN Z! J966

HELIOCENTRIC CONIC

RL I47.J_ LAL .00 LOL 90.96 VL

RP J08.70 LAP -3.3| LOP 558.85 vP

RC 186.379 GL 20.12 6P -3.79 7AL

PLANETOCENTRIC CONIC

C3 19,654 VHL 4,435

LNCH AZMTH LNCH TIME

90.00 I 36 30

90.00 12 5 |6

JO0.O0 3 24 JJ

100.00 23 0 17

IIO.O0 5 19 59

llO.OO 23 20 58

DIFFERENTIAL CORRECTION5

TOE 2.2_55 TRA I.I790 TC5-4.8|92 BAU 1,2666

ROE ,3025 RRA -.0770 RC3 .I208 FAU .02201

FOE .6685 FRA .7466 FC5 -.9697 BSP J7465

BOG Z.2440 BRA 1.1816 8C3 4.820? FSP -468

DISTANCE 55t.482

26.584 GAL 2.56 AZL 86,68 HCA 267.90 5MA 119.81 ECC .73226 [NC 3,3165 Vl 30.276

56,527 GAP J2.35 AZP 90.|2 TAL 17J.49 TAP 79.38 RCA 91.98 APO J47.64 V2 34.863

73.28 7AP J73.05 ETS 328.15 7AE 153,|2 ETE 183.57 ZAC 99.90 ETC |67.28 CLP-174.I7

0LA 25,84 RAL 9.00 RAG 6567.8 VEL ]1.876 PTH 2.J| VHP 8.046 DPA -4.54 RAP 7.15 ECC |,3234

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ Z LA TINJ Z LONG

3J9J.]5 -26.2] IJO.12 258.98 78.88 Z 29 4l Z591,I -27.48 10|.69

5873.35 -10.5I 155,55 255.29 63.48 23 9 50 3275.3 -13.79 146.60

2844.00 -28,68 85,07 259.47 8].20 4 ]J 35 2244.0 -29.60 76.38

5695.?2 -_.08 !59.52 232,1] 6J.!2 24 ] 52 3095,7 -1|.87 J32.59

2481,69 -54.00 58,24 ZAD,15 86.27 6 I ZO 18B1,7 -34,15 48,99

3650.B0 -5,5! ]31,60 229,50 55.98 24 2] 29 3030,8 -7.96 J25.33

MI0-COURSE E_ECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 5420.6 SGR 420.2 SG3 140.3 5T Z9ZI,I SR 392.4 SS 64J.Z

RRT .2J0! RRF .1865 RTF ,9060 CRT .9652 CRS -.9037 CST -.983]

SG8 5456,8 R_3 -.0055 R15 .9060 LSA 3012,3 M5A J53.1 5SA ?O.B

SG| 5421,5 SG2 4J0,8 THA .94 ELI 2945.5 EL2 JOI.B ALF 7.4D

1990



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (voL 2, 1965-66)

LAUNCH 0ATE 0EC 23 1265 FLIGHT TIME |82.00 kRR|VAL CAT[ JUN 23 1966

HELIOCENTRIC CONIC 0I$TANC[ 536.942

RL 147.15 LAL .00 LOL 90.96 VL 26.336 GAL 3.18 ATL 86.73 HCA 271.07 SNA ||9.54 ECC .23718 ]NC 3.2691 vl 3O.Z76

Rp 108.67 LAP -3.27 LOP 2.03 VP 36.502 GAP |2.71 ATP 89.94 TAL 169.66 TAP 80.74 RCA 9i.19 JPO 147.89 V2 34.873

RC J88.330 GL 19.16 GP -3.68 7AC 70.06 TAP 173.72 ETS 325.42 7AE |3|.22 ETE 183.$1 7AC I02.23 £TC 167.44 CLP-|74.9|

PLANETOCENTRIC C(_N[C

C3 20.864 VHL 4.568 CLA 26.28 RAL 12.6J R£D 6567.8 VEL IJ.927 PT_ ?.IZ VHP 8.263 DPA -3.44 RAP 9.]Z ECC 1.3434

LNGH ATMTH LNCH TIME L-! T]NE INJ LAT INJ LONG [NJ RT A$C INJ ATNTH INJ TIN[ PO C$T TEN |NJ 2 LAT INJ 2 LONG

90.D0 J 41 76 3237.45 -25.56 113.36 243.64 77.38 2 35 23 2657.5 -87.05 IDS.DD

90.00 22 79 IZ 3855.56 -10.84 J52.52 238.18 63.68 23 33 27 5255.6 -14.29 145.54

lO0.O0 3 31 30 2882.61 -28.25 87.86 244.25 79.79 4 19 33 2282.6 -29.57 79.23

100.O0 23 21 49 3685.64 "B.4J 158.76 236.90 61.21 74 23 14 3085.6 -12.19 132.0J

IJO.O0 5 29 51 2512.30 -33.84 60.61 245.|3 84.87 6 |1 44 1912.3 -34.18 51.38

lJO.OO 23 39 57 3628.72 -3.39 131.49 235.94 55.98 24 40 76 3028.7 -8.03 123.22

CIFFERENTIAL CORRECTIONS NIC-COURSE EXECUTION ACCURACY ORBIT _ETERNINATION ACCURACY

TDE ?.ZBZ9 TRA 1.4493 7C3-4._602 BAU 1.2723 SGT $446.8 5GR 4_.0 5G3 136.7 ST 2930.1 SR 401.5 SS 632.8

RDE .3J91RRA -.O736 RE3 .I037 FAU .02054 RRT .2350 RRF .2|07 RTK .9096 CRT .9581CR5 -.8953 CST -.9848

FDE .6550 FRA .7900 FC3 -.8522 BSP 17521 SGB 5463.3 R23 -.0044 R13 .9096 LSA 30Z0.Z WSA I57.7 SSA 19.9

BDE 2.3051 BRA 1.4514 BC3 4.5614 rSP -457 5GI $447.7 SG2 4|2.1 THA J.05 ELl 2955.5 EL2 114.0 ALF 7.49

LAUNCH DATE DEC 23 1965 FLIGHT T[NE 184.00 ARRIVAL DATE JUN 25 1966

HELIOCENTRZC CONIC DISTANCE 542.357

RL 147.15 LAL .00 LOL 90.96 VL 26.289 GAL 3.83 AZL 86.78 HCA 274.25 SMA J19.27 ECC .24258 INC 3.22J6 Vl 30.276

RP IOB.63 LAP -3.21 LOP 5._Z VP 36.478 GAP 13.09 AZP 89.76 TAL 167._5 TAP 82.10 RCA 90.34 APO 148.21 V2 34.884

RC 190.259 GL IB.J8 GP -3.58 ZAL 66.90 ZAP 174.37 ET5 321.94 7AE 131.3J ETE 185.46 ?A( 104.57 ETC 167.57 CLP-175.65

PLANETOCENTR?C CON?C

C5 22.317 VHL 4.724 OLA 26.62 RAL 16.18 RAD 6567.9 VEL 11.987 PTH 2.14 VHP 8.495 DPA -2.34 RAP 11.50 ECC 1.3673

LNCH AZMTH LNCH TIME L-] TINE INJ LAT INJ LONG INJ RT ASC INJ A?NTH INJ TI_E PO C$T TIN INJ 2 LA7 _NJ t LONG

90,OO 1 47 ZJ 3281.53 -24.87 1J6,40 248.55 76,00 2 42 2 268|.5 -26,55 108.14

90.00 22 51 43 5843.95 -lJ.|9 151,85 243.1J 63.82 23 55 47 3244.0 -14.62 J&4.B5

IO0.O0 3 39 46 2919.14 -E7.78 90.47 249.09 78.49 4 28 25 2319.1 -29.08 81.91

100.00 Z3 41 59 3681.58 -8.55 138.53 241.71 61.25 ?4 43 21 3081.6 -12.32 131.77

110.O0 5 40 22 2541.78 -35.64 62.89 230.16 83.54 6 22 43 1941.8 -34.17 53.69

JIO.OO O 1 49 3651.70 -3.48 131.65 238.61 55.97 I 2 20 3031.7 -7.92 I75.38

DIffERENTIAL C(_I_RECTION5 NIO-COURSE EXECUTION ACEURAC_ C_8IT OET[RNINA TION ACCURACY

TOE 2.3401 TRA 1.7378 TC3-4.2716 BAU J.2747 5GT 5468.3 SGR 426.9 5G3 133.2 ST 2927.5 5R 409.4 55 625.8

ROE .3368 RRA -.0684 RC3 .0873 FAU .01905 RRT .2605 RRF .2359 RTF .9131 CRT .9506 CR5 -.8867 CST -.9859

FOE .6420 FRA .8352 FC3 -.7390 BSP 17639 8GB 5484.9 R23 -.0032 RJ5 .913J LSA 3016.6 N5A 163.3 5SA 19.0

DOE 2.3642 BRA 1.739J BC3 4.27_5 FSP -445 501 5469.4 5G? 412.I THA J.J7 EL2 2953.3 EL2 128.0 ALr 7.59

LAUNCH DATE DEC 23 J96_ FLIGHT TJNE 186.00 ARRIVAL 0ATE JUN 27 1966

HELIOCENTRIC CONIG

RL 147.15 LAL .00 LOL 90.96 VL

RP 106.60 LAP -3.15 LOP 6.40 VP

RC 192.167 GL 17.18 GP -5.49 7AL

PLJNETO(ENTR_C CON?C

C3 ?4.046 VNL 4.904 DLA 26.88 RAL

LNCH ATMTH LN_H TIME L-! T|NE ]NJ LAT

90.00 I 54 32 3322.18 -_4.17

90.00 23 12 22 3859.68 -11.32

100.00 3 49 2 2953.03 -27.30

JO0.O0 0 4 29 3684.06 -8.47

110.00 5 51 ?B 2569.86 -35.40

110.O0 0 18 33 3639.89 -3.17

0IrrERENT_AL CORRECTZON$

T0E 2.3892 TRA ?.0383 TC3-3.9721 8AU 1,2771

ROE .3554 RRA -.O6J6 RC3 .0716 KAU ,01789

rOE .6280 rRA .8798 rC3 -.6368 BSP J7759

BOE Z.4154 BRA Z.0392 BE3 3.9728 FSP -435

DISTANCE 547.723

26,242 GAL 4.51 AZL 86,83 HCA ?77.43 SNA 119.01 £CC .?4849 INC 3.1737 Vt 30.276

36.455 GAP 13.50 AZP 89.59 TAL 166.05 TAP 83,48 RCA 89,44 APO |48.59 V? 34.895

63.82 ?AP |74.98 ET$ 317,47 ?A[ 131.41 ETE 185.42 7AC 106.92 ETC 167.66 CLP-]76.39

19.67 RAD 656B.0 VEL 12,099 PTN ?.16 VHP B.745 DPA -I.25 RAP 13.6B ECC 1.3957

INJ LONG ]NJ RT ASC INJ A?NTH INJ TIME PO CST TIN INJ 2 LAT |NJ ? LONG

119.17 253.10 74.78 2 49 54 2722.? -26.03 111.00

151.60 248.02 63.87 24 16 22 3239,7 -14.74 144,60

92.87 253.96 77,31 4 3_ 15 2353.0 -28.77 84.38

138,67 246.51 61.22 I _ 53 3084.1 -12.24 131-97

65.06 255.23 82.28 6 34 18 1970.0 -34.11 55.89

152.08 243.26 55.95 1 19 13 3039.9 -7.62 125.81

NIO-(OURS_ £XECUTrON ACCURACY ORBIT O_TERNINATJON ACCURACY

5GT 5486,/ SGR 428.8 5G3 1E9.8 ST 2906.6 SR 416.O S5 613.0

RRT .2848 RRF .2603 RTF ,9J7J CRT .9426 CR$ -.8779 CST -.9869

SGB 5302.9 R23 -.0023 R13 .9171 LSA ?994.7 NSA 169.4 55A 18.1

5GI $487.5 SG2 410.9 THA 1.28 ELI 2933.0 EL2 137.7 ALK 7.70

LAUNCH D4TE 0EC 23 1965 FLIGHT TIHE 188.00 ARRIVAL DATE JUN 29 1966

HELJOCENTRI¢ CONIC

RL 147.15 LAL .DO

RP IO8.57 LAP -3.07

RC J94.054 GL J8.J7

PLANETOCENTRIC CON|C

C3 26.090 VHL 5.108

LNCH ATNTH LNCH TINE

90.00 2 3 16

90.00 23 30 43

J00.00 3 59 23

100.00 0 El IE

110.OO 6 3 6

110.00 0 33 59

OJSTANCE 553.029

LOt. 90.96 VL 26.196 GAL 5.23 A?L 86.87 HC_ 280.6J SNA 118.76 ECC .25499 INC 3.1250 Vl 30.276

LOP 11.59 VP 36.433 GAP 13.9} _ZP 89.42 TAL 164.27 TAp 84,88 RCA 88.47 APO 149.04 V2 34.906

GP -_.4J ?AL 60,84 7AP 175.55 ETS 3_1.68 ?AE 131.49 EYE 183.38 ?A( J09.26 ET( 167.72 CLP-J?7.J4

DLA 27.05 RAL 23.06 RAD 6568.1 VEL 12.144 PTN 2.18 VHP 9.0J4 0P_ -.17 RAP 15.87 ECC 1.4294

L-! T|HE INJ LAT /NJ LONG INJ RT ASC INJ AFMTH [NJ TINE PO CST TIN INJ 2 LAT INJ 2 LONG

3358.23 -23.$0 121.61 257,87 73.74 2 59 14 2758.3 -25.$1 113.51

3843.81 -11.20 151.84 252.87 63.82 24 34 47 3243.8 -14.63 144.84

2983.89 -Z6.82 95.0A 258.85 76.27 4 49 7 2385.9 -E8.44 86.61

3693.40 -8,16 139.19 ?flJ.Z7 61.14 I 22 46 3093.4 -11.95 132.45

?596.76 -33.14 67.10 260.31 81.09 6 46 23 1996,8 -34.01 57,97

3653.29 -2.68 13_.78 247.89 55.91 1 34 52 3033.3 -7,11 126.52

ORBIT DETERMINATION ACCURACY

ST 2872,7 8R 420,9 55 60J.A

CRT .9340 CR$ -.8687 C$T --9879

LSA 2939.8 NS_ 176.1 SS4 J7 2

ELI 2899,6 EL2 149.0 ALF 7.81

OIFFERENTZAL CORRECTION5

TOE 2.4329 TRA Z.5555 T(3-3.66J7 8AU J.2774

ROE .3748 RRA -.0530 RC3 .0572 FAU .01636

rOE .6136 FRA .9255 FC3 -,5430 85P 17867

806 2.46J6 8RA _.3561 BE3 3,6621FSP -426

N/0-COURSE EXECUTION ACCURACY

SGT 5_99._ 8GR 429.7 503 J26._

RRT .3092 RRF ,2850 RTF .9213

SG8 55J6.0 R23 -.0015 R13 .9213

5G1 5500.9 SG2 408.5 THA 1.39

199|



JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL 2, 1965-66)

LAUNCH 0ATE DEC _3 1965

HELJOCENTRZC CONIC

RL 147.15 LAL .DO

Re 108.53 LAP -2.99

RC 195,91B GL 15.15

PLANETOCENTRIC CONIC

C3 28.499 VHL 5.358

LNCH AZNTN LNCH TIME

90.00 2 13 44

90.00 23 46 25

I00.00 4 10 47

lO0.O0 O 35 58

I10,00 6 15 JZ

110.00 0 48 3

FL|GNT TIME 190.00 ARRIVAL D4TE JUL ] |966

DISTANCE 558,268

LOL 90.96 VL Z6.|51 GAL 6,00 ATL 86.92 HCA 283,80 SNA 1|8.5| [CO .Z6ZIZ |NO 3.0753 Vl 30.Z76

LOP 14.77 VP 36.412 GAP 14.43 AZP 89,Z7 TAL I62.50 TAP 86.30 RCA 87.44 APO 149.57 vz 34.9|B

GP -3.35 74L 57.97 TAP |76.06 ETS 304.13 ?AE 131.57 ETE 183.35 ?AC 11J.60 ETC 167.74 CLP-I?7.B9

OLA 27.14 R4L 26.34 R4D 6568.! VEL |2.242 PTH 2.20 VHP 9,306 0Pk ,89

L-I TIME JNJ LAT IN] LONG |NJ RT ASC IN] AZNTH |NJ TIME PO CST TIN

3388.88 -22.9! 123.65 262.6? 72.88 3 lO 13 2788.9

3857.10 -I0.80 152.61 257,64 63.66 24 30 42 3257.J

301J.52 -26.35 96.96 Z63.75 75.36 5 O 59 2411.5

3709.68 -7.62 140.10 255.95 61.01 J 37 48 3109.7

2622.21 -32.85 69.04 265.38 79.98 6 58 54 Z022.2

3671.76 -1.95 /33.74 252.46 55.87 1 49 15 3071.8

RAP 18,03 ECC 1.4690

IN] Z LAT |NJ Z LONG

"25.03 113.63

-14.25 J45.64

-ZB.ll 88,60

-11,43 133.39

-33.89 39,95

-6.42 127,50

0IFFERENTIAL CORRECTIONS

TOE 2.4727 TRA 2.6916 TC3-3.3454 BAU 1.2747

ROE .3950 RRA -.0425 RE3 .0444 FAU .01507

FOE .6001FRA -9730 r(3 -.4377 BSP 17961

BOE 2.5041 BRA 2.69|9 8C3 3,3457 FSP -4J6

LAUNCH 0ATE DEC 23 1965

HELI_ENTRIC CONIC

RL 147.15 LAL .DO LOL 90,96 VL

RP I08.49 LAP -2.89 LOP J7.96 VP

RC 197.761 GL 14.14 GP -3,26 7AL

PLANETOCENTRIC CONIC

C3 31,330 VHL 5.597 OLA 27.J5 RAL

NI0-COURSE EXECUT]ON ACCURACY ORBIT 0ETERNINATION ACCURACY

SGT 5508.0 SGR 429.6 SG3 123.1 ST 2829.0 SR 424.Z 56 390.2

RRT .3336 RRF .3099 RTF .9Z55 CRT .9Z49 CR5 -.8593 CST -.9888

SGB 55Z4.8 R23 -,0005 RJ3 .9Z53 LS4 2913,1NSA 182.9 554 J6.3

SGJ 5509.9 SG2 404.9 THA 1.30 EL| 2856.1 EL? 159.8 ALF 7,92

FLIGHT TEN? I9_.00 4RRJV4L GATE JUL 3 1966

DISTANCE 563.428

26.107 GAL 6,8l A?L 86.98 HCA 286.98 SMJ J18.Z6 ECC ,26997 INC 3.0242 vl 30.Z76

36.392 GAP 14.95 aZP 89.12 TJL 160.77 TAP 87.75 RC4 86.33 APO 150.19 V? 34.930

55._2 ?aP 176.47 ET5 294.40 ?aE 131.64 ETE 183.32 ?AC J13.93 ETC I67.73 CLP-178.65

29.49 RAO 6568.2 VEL 12.357 PTH 2.23 VHP 9.6ZZ 0Pa J.94 R4P 20,24 ECC 1.5156

LNCH ArNTH LNCH TIME L-I TIME INJ LAT

90.00 2 25 58 3413.76 -22.40

90.00 0 3 J6 3879.68 -JO.JJ

|00.00 4 23 9 3036.00 -25.92

IO0.O0 O 48 46 3732.67 -6.86

110,00 6 27 39 2648,4! -32.55

|J0.00 I 0 45 3695.04 -l.O6

OIFFERENTIAL CORRECTIONS

TOE 2.3121 TRA 3o05J1 TC3-3.0250 BaU 1.2671

R0E .4158 RRA -.0300 RE3 .0333 FaU .01375

roe .5883 FRA 1.0237 re3 -,3798 BSP 17948

gO? 2.5463 BRA 3.05|3 8C3 3.02K2 FSP -404

IN] LONG IN] RT ASC IN] aZHTH IN] TIME

125.3{3 267.48 ?_,21 3 22 51

|53.92 262,Z6 63,4I J 7 56

98.65 268.63 74.57 5 13 45

14J,39 ?60.54 60.83 1 50 59

70.86 ?70.42 78.94 7 11 45

134.96 256.95 55.83 ? 2 20

NI0-CCXJRSE EXECUTION aCCURAC_

SGT 55|3,6 SGR 428,7 563 J20.O

RRT °3584 RRF .3356 RTF .9297

SGB 5530.2 R23 .0006 RI3 .9297

5GJ 5515.8 SG2 400.0 THA 1.60

PO CST TIN |NJ ? LAT INJ ? LONG

2813.8 -24.62 1J7.34

3279.7 -13.60 |46.9B

2436.0 -77.79 90.35

3137.7 -10.70 134.70

2046.4 -33.73 6J,B?

3095,0 -5.54 JZ8,73

_BJT DETERNIN4TION ACCURACv

ST 2780.6 SR 4?5.8 55 580,3

CRT .9152 CRS -,8498 CST -.9898

LS4 2865.9 MS4 189.7 SS4 15.5

EL| 2807._ EL2 169.9 ALF B,OJ

L4UNCN CA_E _£C 23 J965

HELIOCENTRIC CONIC

RL 147.15 L4L .00

RP ]0B,45 L4P "2.79

RC ]99.5_0 GL ]3.15

PL4NETOCENTRJC CONIC

C3 34.654 VHL 5.887

LNCH 47MTH LNCH TIME

90.00 ? 39 43

90.00 0 ]3 3]

100.00 4 36 18

lO0.O0 0 39 39

Jl0.O0 6 40 20

Jl0.00 1 12 7

FLIGHT TIME 194.00 4RRIV4L 0ATE JUL 5 1966

0[STANCE 568.494

LOL 90.96 VL ?6.064 GAL 7.62 AZL 87.03 MC4 290.J7 SMA IJB.O? ECC .27862 INC 2.97]3 VJ 30.2T6

LOP 21.|5 VP 36.372 GAP 15.51 AZP 88.97 TAL J59.06 T4P 89,23 RE4 83.14 APO 130.91 V? 34.94Z

GP -3.20 ?4L 57.59 ZaP 176.7S ETS ?82.32 Z4E JSJ.?O ETE 185.30 ?AC 116.?6 ETC 167.68 CLP-179.4Z

OL4 77.09 Rak 3?.50 Ra0 6568.4 VEL 17,49l PTH ?.76 VNF 9.967 OPA ?.97 RAP 22.42 ECC 1.5703

L-I TIME IN] LAT IN] LONG [NJ RT 45C INJ aZNTH IN] TIME PO C$T TIN IN] 2 LAT IN] ? LONG

3453.32 -21.99 176.59 E7_.3| 71.69 3 36 38 2833.3 -Z4,?B liB.6?

3910.96 -9.|5 155.72 266.77 63.09 ! 18 42 3311.O -JZ.69 148.BZ

3057.60 -25.52 ADO.J3 273.50 73.89 5 77 15 Z457,6 -27,49 91,88

3761.90 -5.89 J45.01 265,01 60.64 2 ? 21 3161.9 -9,76 136.36

?669.48 °32,24 72.59 275.42 77,97 7 ?4 49 ?069.5 -33,56 63.60

37?2.79 -.DO 136.40 261.36 55.82 ? 14 9 3172.8 -4.49 J30.19

CIFFERENTIAL CORRECTIONS

T0£ 2.5436 TRA 3,4?79 TC3-2.7163 8aU 1,2585

ROE .4370 RR4 -.01_6 RC3 ,0738 _aU .0|754

FOE ,5756 FRA 1.0752 re3 -.3135 BSP I8030

B0E 2.5809 8RA 3,4279 BC3 2.7164 FSP -396

HI0-COURS[ EXECUTION aCCURAC_ ORBIT 0?TERMINATION ACCUR&C v

SGT 5513.6 SGR 426.6 SG3 116.9 ST 2720.7 SR 425.4 $5 57_,1

RRT .3824 RRF .3601RTF .9343 CRT .9046 CRS -,8397 CST -.9907

SGB 5530,J RZ3 .DOll RJ3 .9343 LSA 2805.3 NSA 196.3 SSA 14,8

SGI 5516.0 SG2 394.0 TH4 1,70 EL| Z747.9 EL? 179.3 4LF 8.09

LAUNCH 0ATE 0EC 23 1965 FLIGHT TIN? 196,00 ARRIVAL 0ATE JUL 7 1966

HELIOCENTRIC CONIC

RL 147.15 LAL .O0

RP |08.4| LAP -?,68

RC 20J.376 GL 12,17

PLANETO_ENTR|C CONIC

C3 38.359 VHL 6.710

LNCH 47NTH LNCH TIME

90.00 2 54 43

90.00 O 2J 24

100.00 4 50 2

|00.00 I 8 45

I_o.oo 6 53 7
110.00 J 22 JO

0ISTANCE 373.449

LOt, 90.96 VL 26o021 GaL 8.59 aTL 67,08 HCa 293.36 SNA 117.79 ECC .78616 JNC 2.916J vJ 30.276

LOP 24.35 VP 36.354 GAP |6.|3 aZP 88.84 TaL |57.38 TAP 90,74 RCA 83.89 APO 131.73 v? 34.955

GP -3.J4 ?aL 50.|0 ZaP |76.85 £TS 268.43 ZAE 13J.74 ET£ 183,27 ZaC JJ8.57 ETC J67.59 CLP 179.80

0La 26.97 RAL 35,37 RAO 6568,5 VEL J2.646 PTH 2.50 VHP 10.343 0PA 3.99 R4P 74,6| ECC 1.6346

L-I TIME IN] LAT IN] LONG IN] RT aSC IN] aZNTH IN] TINE PO C$T TIN JNJ ? LAT INJ ? LONG

3448.53 -21.66 127.58 ?77./2 71,30 3 52 JJ 2848.5 -24.0J 119.70

3949.70 -7.95 157.93 771.12 62.73 1 27 13 3349.7 _J1.55 131.09

3076.76 -25.I5 IOJ.44 278.33 73.29 5 4! 19 ?476.8 -27.20 93.24

3796.70 -4.72 144,94 769.37 60,45 2 J2 Z 3196.7 -_.67 138.32

2691.6J -31.9! 74.23 280.37 77,04 7 37 59 2091.6 -33.36 63.30

3754,6| 1.22 138,06 265.68 55.84 2 24 44 3134.6 -3.?T 131.B6

NI0-COUR$E EXECUTION ACCURACY ORBIT DETERNINa TION ACCURACY

SGT 5508.4 5GR 423,5 5G3 J|3.9 ST ?656.3 SR 423.1 SS 561.2

RRT .4063 RRF .3848 RTF .9389 CRT .8938 CRS -.8?95 C$T -.9916

$G8 5_24.7 R23 .0016 RJ3 .9389 L$A 2740.? MSA ?02.3 55A ]4,0

SG/ 55JJ,! 5G2 386,8 THa |,80 ELI 2683.3 EL? 187,8 ALF 8.J4

O_FFERENTIaL CORRECTIONS

TOE 2.3716 TRa 3.8279 T(3-2.4J6| BAU |.2455

ROE .4585 RRA .0008 RC3 .0160 FaU ,01|35

rD_ .5644 FRa |.J297 FC3 -._549 BSP 18088

B0E 2,6131BRa 3.8279 Be3 Z.4|62 FSP -386

|992



JPL TM 33-99 EARTH--VENUS TRAJECTORIES ¢VOL. 2. 1965-66)

LAUNCH DATE CEC 73 J965 FLIGHT TIN£ 19B,OD ARRIVAL 04TE JUL 9 1966

HELIOCENTRIC CONIC

RL ]47.]5 LAL .00 LOL 90.96 VL

RP ]08.37 LAP -2.56 LOP 27.54 VP

RE 203,]47 GL 1|.2! GP -3.09 7AL

PLANETOCENTRIC CON rC

C3 43.]5] VHL 6.569

LNCH 4?NTH LNCH TIME

90.00 3 I0 76

90.00 0 77 J7

]OO.O0 5 4 9

]OD.DO I 16 I5

lJO.O0 7 5 55

]10.00 1 30 59

OIFFERENT|AL C(_RECT[ONS

TOE Z.6035 TRA 4.2569 TC3-2.1ZBI BAU 1.2277

ROE ,4802 RRA .0293 RE3 .0098 FAU .010|8

FEE .5542 FRA 1.|877 FC3 -.2042 BSP J8|27

BOE Z,6455 BR4 4.2570 BE3 Z.128J FSP -379

OISTANCE 578,27|

Z5.979 GAL 9.57 ATL 87.J4 HCA Z96.55 SMA ]17,56 ECC .29872 ]NC Z.BSBZ VJ 30.2?6

36.336 CAP J6.8| AZP 88.72 TAL J55.75 TAP 92.)0 RC4 82,44 APO 152.68 V2 34,968

47,74 ?AP |76.75 ETS Z54,I8 ?AE 131.75 ET£ |83.25 7AC 120.87 ETC 167,45 CLP I79.00

OLA 26.79 RAL 38.08 RAO 6568.6 VEL 12.826 PTH 2.33 VMP J0,757 OPA 4.98 RAP 26.78 ECC J.7102

L-I TIME INJ LAT IN] LONG JNJ RT ASC INJ AZMTH IN] TIME PO CST TIN IN] 2 LAT IN] 2 LONG

3460.59 -21.39 J78.36 281.89 70.99 4 B 6 2860.6 -23.79 J20,5]

3994.44 -6.55 160.47 275.33 62.39 J 33 52 3394.4 -10.20 133,69

3093.98 -24.8I |02.60 283.ll 72.77 5 55 43 2494.0 -26,93 94.45

3836,29 -3.39 147,J2 273,59 60.28 2 20 |1 5236.3 -7.32 140.54

27J2.98 -31.58 73.80 283.24 76.17 7 51 8 2113.0 -33.15 66.93

3790.04 Z.57 139.9] 269.88 55,90 2 34 9 3190.0 ol.92 133.71

NIO-COURSE EXECUTION ACCURACY ORBIT OE TERNINATION ACCURACY

SGT 350J.4 SGR 419,5 SG3 JlJ,l ST 2590.9 SR 418.9 Ss 553.7

RRT .4302 RRF .4096 RTF .9437 CRT .8822 CR5 -.819J CST -.9925

SG8 5517.4 R23 .0018 RJ3 .9437 LSA 2674.2 MSA 207.7 5SA 13.3

SGJ 5504,4 SG2 378.5 THA |.89 ELI 2617.3 EL2 I9fl.3 ALF 8.]6

LAUNCH DATE DEC 23 J965 FLIGHT TIME 200.00 ARRIVAL 0ATE JUL J1 1966

HELIOCENTRIC CONIC

RL 147.15 LAL .00 LOL 90.96 VL

RP 108.3_ LAP -2.43 LOP 30.74 VP

RC 204.893 GL 10.28 GP -3.04 7AL

PLANETOCENTRIC CONIC

C3 48.56_ VHL 6.969 0LA 26.56 RAL

LNCH ATNTM LNCH TIME L-J TIME IN] LAT

90.00 3 26 29 3470.60 -21.17

90.00 0 31 34 4043.76 -4.98

|00.00 5 J8 25 3109.73 -24.49

JO0.O0 J 22 19 3879.86 -1.92

JIO.O0 7 18 35 2733.74 -31.23

110.O0 J 38 38 3828.62 4.04

DIFFERENTIAL CORRECTIONS

TOE Z.6338 TRA 4.7176 TC3-I.8316 8AU J.2022

ROE .5022 RRA .O4OO RE3 .0052 FAU .00897

FOE ._465 FRA 1.2508 FC3 -.1399 BSP 18071

BOE Z.6513 BR4 4.7J78 6C3 1.8516 FSP -367

DISTANCE 582.935

25.938 GAL 10.63 AZL 87.20 HCA 299.75 SMA J17.34 ECC .3J043 INC 2.7969 Vl 30.276

36.319 GAP 17,56 AZP 88.6! TAL 154.|7 TAP 93.92 RCA 80,92 APO 153.77 V2 34,981

45.51 7AP 176.45 ETS 24J.22 ?AE 131,75 ETE 183.23 7AC 123.14 ETC 167.28 CLP 178.J7

40.62 RA0 6568,8VEL 13.036 PTH 2.38 VHP IJ.2J2 0PA 5,95 RAP 28.93 ECC 1.7993

INJ LONG INJ RT ASC /NJ AZMTH INJ TIME PO CST TIM INJ 2 LA TINJ 2 LONG

129.0! 286.60 70,74 4 24 J9 2870.6 -23.60 121.I9

163.25 279,38 62.09 I 38 58 3443.8 -8.68 156.52

J03.66 287.81 72.30 6 t0 |5 2509.7 -26.68 95.55

149.52 277.69 60.16 2 26 59 3279.9 -5.87 I42.96

77.32 290,02 75.33 8 4 9 2133.7 -32.92 68.5J

14J.93 273.98 56.03 2 42 27 3228.6 -.45 135.72

M/0-COURSE EXECUTION ACCURACY ORB|T OE TERMJNk TION ACCURAC_

5GT 549J.I SGR 4|4.6 5G3 108.4 ST 2527.3 SR 413.1 SS 548.7

RRT .4546 RRF .4349 RTF .9486 CRT .8702 CRS -.8092 CST -.9934

SGB 5506.8 R23 .0020 R13 ,9486 LSA 26J0.4 MSA 212.l SSA 12.7

5G| 5494.4 $G2 369.J THA 1.97 ELJ 2552.9 EL2 2D1.5 ALF B.l_

LAUNCN OAT£ 0EC 23 1965

HELIOCENTRIC CONIC

RL 147.15 L4L .00

RP 108.29 LAP -Z.29

RE 206.614 GL 9.38

PLANETOCENTRIC CONIC

C3 54.967 VNL 7,414

LNCH AZMTN LNCH 7?ME

90,00 3 42 31

90,OO 0 34 32

lO0.0O 5 32 38

lO0,O0 J Z7 6

110.00 7 31 2

liO.OO I 45 12

FLIGHT TIN? 202.00 ARRIVAL OAT? JUL 13 J966

DISTANCE 587.407

LOL 90.96 VL 25.898 GAL 1|.78 AZL 87,27 HCA 302.95 SMA 1|7.13 ECC .32344

LOP 33.93 VP 36.304 GAP 18.39 AZP 88.51 TAL |52.65 TAP 95.60 RCA 79.24

GP -2.99 ?AL 43.43 ?AP |75.98 [TS 230.48 ?AE 131.71 ETE 183.2I ?AC 123.39

0LA 26.28 RAL 43.0! RAO 6569.0 VEL 13.279 PTH 2,43 VHP 11.716 OPA 6.89

L-I TIM_ IN] LAT IN] LONG IN] RT ASC IN] A?NTH IN] TIME PO CST TIN

3479,41 -20.97 129,58 291.23 70.52 4 40 31 2879.4

4096.47 -3.30 166.20 283.30 61.86 I 42 48 3496.5

3124.43 -24.J8 104.63 292.42 71.87 6 24 43 2524,4

3926.68 -.33 152.08 281.66 60.11 2 32 33 3326.7

2753.99 -30.87 78,79 294,69 74.53 8 16 56 2154.0

3869.89 5.61 144.10 277.97 56.22 2 49 42 3269.9

INC 2.7315 Vl 30.276

APO 155.O1 V2 34.994

ETC 167.03 CLP 177.32

RAP 3J.lI ?CO 1.9046

IN] _ LAT IN] 2 LONG

-23.44 121.7_

"7.04 159.32

-26.43 96.37

-4.3J 145.35

-32.68 70,04

1.13 137.87

CiFF£RENTIAL CORRECTIONS

r0E Z,6623 TRA 5.2067 TC3-1.5955 BAU |.I725

ROE .SZ40 RRA .0627 RE3 ,0018 FAU .00782

rOE ,3392 FRA 1,3174 FC3 -.1232 85P 18106

BOE Z.7136 BR4 5,2070 BE3 1.5955 rsP -358

MI0-COURSE EXECUTION ACCURACY

SOT 5474.6 SGR 408.6 SG3 105.7

RRT .478I RRF .4595 RTF .9335

SG8 3489.8 R23 .0019 RJ3 ,9335

SG! 5478.I SG2 358.6 THA 2.05

LAUNCH D&TE 0EC 23 J969 FLIGHT TIME 204.00

HELIOCENTRIC CONIC

RL ]47.15 LAL .00

RP ]08,25 LAP -2.1_

RE 208.309 GL 8.50

PLANETOCENTRIC CONIC

C3 62.568 VHL 7.9|0

LNCH AZNTH LNCH TIME

90.00 3 _8 I9

90.00 0 36 24

100.00 5 46 39

100.00 J 30 46

110.00 7 43 JO

IJ0,00 I 50 44

ORBIT DETERM/NATION ACCURACY

ST 2460.0 SR 403.3 SS 344.8

CRT .8577 CRS -.?989 CST -.9947

LSA 2542.8 MSA 213.3 $SA ]2.0

ELI 2484.6 EL2 206.3 ALF 8.1D

ARRIVAL OATE JUL I3 I966

DISTANCE 59|.643

LOL 90.96 VL 25.860 GAL 13,02 A?L 87,34 HCA 306.15 SMA 116.92 ECC .33796

LOP 37.13 VP 36.289 GAP 19,3J AZP 88.43 TAL 151.ZJ TAP 97.36 RCA 77.41

GP -2.93 7AL 41._0 ZAP |75.37 ETS 222.00 7AE 131.64 ETE ]83.|9 7AC 1_7.60

OLA 25.97 RAL 45.22 RAO 6569,2 VEL 13.362 PTM Z.48 VHP 12.275 _PA 7.80

L-I TIME IN] LAT IN] LONG IN] RT ASC IN] AZMTH IN] TIME PO CST TIN

3487.59 -20.78 J30.JJ 295.75 70.32 4 56 26 2887.6

4151.57 -1.52 J69.Z8 287.08 6J.72 I 45 36 355J,6

3138.35 -23.88 J05.57 296.9J 71.47 6 38 57 2538.4

3976.04 |.34 554.79 285.49 60,13 2 37 2 3376,0

2773.78 -30.50 80.22 299.24 73.76 B 29 24 2173.8

3913.38 7.25 146.40 281.84 56.50 2 55 57 3313.4

OIFFER£NTIAL CORRECTIONS

TOE 2.6945 TRA 5.7334 TC3-1.3958 BAU 1.1341

ROE .3457 RRA .0876 RE3 -.0003 FAU .00664

FOE .5339 FRA 1.3899 FC3 ".0919 BSP ISJJl

BOE Z.7492 8RA 5.7341 BE3 1.3558 FSP -350

MID-COURSE EXECUTION ACCURACY

SGT 5454.3 SGR 40J.6 SG3 103.1

RRT .50|6 RRF .4840 RTF ,9584

SGB 5469.0 R23 .00|5 R|3 .9584

9GJ 5458.0 SG2 347.1 7HA 2.12

INC 2.6611 VJ 30.276

APO ]56.44 v2 35.00?

ETC 166,78 CLP 176.43

RAP 33.25 ECC 2,0297

IN] 2 LAT IN] 2 LONG

-23.2_ 122.33

-3.29 162.63

-26.19 97.34

-2.64 148.27

-32.42 71,33

2.79 140.J4

ORBIT OETERMINATION ACCURACY

ST 2394.6 SR 395.9 55 543.3

CRT ,8449 CRS -.7889 CST -.995!

LSA 2477.6 MSA 217.6 554 IJ.4

EL] 24J8.0 EL2 209.7 ALF B,OI

1993



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 2, 1965-66)

L4UNCH DATE CEC 73 196_

HELIOCENTRIC CONIC

RL 147.1§ LAL .00

RP |OB.21 LAP -Z.00

RC 209.976 GL 7.66

PL(NETOC[NTRIC CONIC

(3 71,641 VHL B.464

LNCH 4?MTH LNCH TIME

90.00 4 13 40

90.00 0 37 20

100.00 6 0 18

iO0.O0 1 }3 24

t10.00 ? _4 54

110,00 1 _5 17

FLIGHT TIME 206.00 4R#IVAL G$TE JUL I7 1966

01STANCE 595.591

LOL 90.96 VL 25.822 GAL 14.38 ATL 87.4Z HCA 309,35 SMA 116.72 ECC .35419 INC 2.5647 Vl 30.276

LOP 40.]4 VP 36,275 GAP 20.34 A?P 88.36 TAL 149,86 TAP 99.21 RCA 15.36 *PO 158.06 V2 35.020

GP -Z.91 ?*k 39.71 TAP 174.64 ETS Z15,40 ?AE 13|,52 £TE 183.16 74C I29.77 ETC 166.46 CLP 175.49

DLA 25,62 R4L 47.?6 R40 6569.4 VEL 13.892 PTH 2.54 VNP 12.90! 0PA 8.68 R4P 35.36 £CC 2.1790

L-I TIN[ INJ LAT INJ LONG INJ RT 45C INJ A?MTH INJ TIME PO CST TIN INJ 2 LAT INJ Z LONG

3495.46 -20.60 130.62 300.14 70,13 5 11 56 2895.5 -23.12 122.BS

4208.J2 ._1 }72.44 290.72 81.68 I 47 29 J808.} -3.48 163.9l

3151,68 -23.59 106.46 301.28 71.09 6 52 50 2551,7 -25.95 98,45

4027,33 3.08 157,61 289.18 60.25 2 40 3t 3427.3 -.90 151.09

2793.12 -30.I3 81.60 303.65 ?3.02 8 41 27 2193.1 -32,13 72.97

3958.66 8.94 148.81 285.58 _6.87 3 1 15 3358.7 4.52 147._I

CICFERENTI(L C_RECTION5

TOE 2.7306 7RA 6.3018 TC3-1.1339 8AU 1.0861

RCE .3673 RRA ,1147 RC3 -.0013 FIU .00542

FCE ,_306 FR4 1,4690 FC3 -.0655 BSP 18112

8CE 2.7889 6RA 6.3028 8(3 1.1339 FSP -_42

MIO-COURSE EXECUTION ACCURACY ORBIT _ETERMINA TION (CCUR(CY

SGT 5430.0 SGR 393.6 SG3 100.7 ST 2331.2 SR 384.9 55 344.3

RRT .5249 RRF .5085 RTF ,9633 CRT .8320 CRS -.7793 CST -.9956

SOB 5444.2 R23 .OOIl RJ3 .9633 LSA 2414.8 NSA 218.2 SSA 10.8

SGI 5433.9 SG2 33(.7 THA 2.J9 ELI 2353.3 EL2 211.5 ALF 7.89

L(UNCH GATE DEC 23 1965 FLIGHT TIME 208.00 ARRIV4L GATE JUL 19 1966

HELIOCENTRIC CONIC

RL I47.13 LAL .O0

RP 108,17 LAP -1.84

RC 211.617 Gk 6,84

PLANETOCENTRIC CONIC

C3 82.533 VHL 9,085

LNCH 4ZMTH LNCH TIME

90.00 ( 28 27

90.00 0 37 26

100.00 6 13 _0

IO0.O0 I 35 4

I|0.00 _ 6 II

110.00 1 58 53

OIFFERENTIAL (ORRECTIONS

TOE 2.7772 TRA 6,9215 TC3 -,9278 BAU 1,0237

ROE .58_B RRA .1442 RC3 -_0015 FAU ,00408

FOE .5307 FRA 1.5571 FC3 -.0428 8SP 18002

BD_ 2.8_89 OR4 6.9230 8C3 .9278 rSP -332

01STANCE 599,180

LOL 90.96 VL 25.786 GAL 15.87 A?L 87._0 HCA 312,55 SMA I16.53 £CC .37242 INC 2.5009 vI 30.276

LOP 43.54 VP 36.262 GAP 21.49 AZP 88.31 TAL I48.61 TAP I01.17 RCA 73.I3 APO 159,93 v2 33.034

GP -2.88 74L 38.08 ZAP 173,81 ETS 210,25 ZAE 131.35 ETE /83.14 Z_C 13_.89 EYE 166,08 CLP 174.51

eL( 25.24 RAL 49.13 RAO 6569.6 V£L I(.279 PTH _,60 VHP 13,603 OPA 9.52 RAP 37,44 ?CO 2.3363

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST T_M INJ 2 LAT INJ 2 LONG

3503,13 -20.42 131.11 30(.37 69.95 5 26 30 2903_,J -22.97 123.36

4266,I0 2.17 I75,67 294.?I 81.76 I 48 3? 3666.1 -I.62 169.O4

3164.45 -23.3! I07,30 305.(8 70.73 7 6 15 2564,4 -25.72 99,33

4080.01 4,85 |60.51 297.72 60.47 ? 43 4 _480,0 .88 J33.98

2811_91 -29.74 8?'93 307.88 72.3_ 8 53 3 2711.9 -31.87 74.36

4005.31 10,67 151,37 289.i9 57.33 3 5 38 3405.3 6._8 I44.97

NI0-COURSE EXECUTION ACCURACY ORBIT DE TERMINATION ACCuR*cY

SGT 5403.7 6GR 3_(.7 SG3 98.4 ST 2273,0 SR 372.6 $5 348.9

RRT .5484 RRF .5333 RTF .9680 CRT .8196 CRS -.7706 CST -.9966

SG8 5417.4 R23 ,0007 R13 ,9680 LSA _357.8 MSA 2J7.3 SSA 10.3

$G1 5407.9 SG2 321,5 THA 2.24 ELI 7293,6 ELi 211.5 ALF 7.7Z

L$UNCH _ATE CEC 23 1965

HELIOCENTRIC CONIC

RL 147.15 LAL .00

RP 108.13 LAP -1.68

RC 213.230 GL 6.05

PLANETOCENTRIC CONIC

C3 93,702 VHL 9.783

LNCH A?MTH LNCH TIME

90.00 4 42 35

90.00 0 36 43

100.00 6 26 9

I00.00 1 3_ 50

JI0.00 8 16 56

IIO,O0 2 I 33

FLIGHT TIME 2IO.OO ARRIV4L GATE JUL 21 1966

0ISTANCE 602.32I

LOL 90,96 VL 25.751 GAL 17.53 AZL 87.59 HCA 315.76 SMA 116.35 ECC .39296 INC 2.4079 vI 30.276

LOP 46,74 VP 36.750 GAP 22.80 47P 89.27 TAL 147,50 TAP 103.26 RCA 70.63 APO 162.07 V2 35.0=7

GP -2.84 ?AL 36,6! ?AP 172.88 ETS 706.15 ?AE 131.IZ ETE 163.10 7AC 133.95 ETC 165.66 CLP 173.46

DL( 24,83 RAL 50.81 RA0 6569.9 VEL 14.732 PTH 2.67 VHP 14.396 0P4 10,32 RAP 39.48 ECC 2.3750

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

3510,53 -20.25 131.58 309.42 69.77 5 (I 5 2910,5 -22.82 123.85

4324.44 4.05 1?8,93 297.54 61.95 I 48 48 3724,4 .26 172.29

3176.59 -23,03 I08,I0 309,50 70.40 7 19 6 2576.6 -25.49 IO0.16

4133.6I 6.64 I63.49 796,|1 60.79 ? 44 44 3533.6 2.70 156.92

2830,03 -29.36 84.20 311.93 71.66 9 4 6 2230.0 -31,58 75.70

4052.94 12.40 153.97 292.65 57.89 3 9 6 3(52.9 8,07 147.50

CIFFERENTIAL CORRECTIONS

TOE 2._276 TRA 7.5908 TC3 -,T(I7 BAU .9490

RCE .6100 RRA .1756 RC3 -.0010 FAU ,00268

roe .5323 FR_ 1,6534 FC3 -.0247 8$P 17999

_CE 2.89Z? BRA 7.59?8 BC3 .7417 F$P -375

NIO-COUR$E EXECUTION ACCURACY ORBIT 0ETERHINATION ACCURACY

SGT 5370,9 SGR 374.B SG3 96.1 ST 2214.6 SR 358.9 SS 555.8

RRT ._7J_ RR[ .5_73 RTF .9726 CRT .8073 CR6 -.7625 CST -.997Z

SGB 5383.9 R23 .0000 RI3 .9776 LSA 2301.Z MSA 214,9 SSA 9.7

$G1 _37_.I $G? 307.4 THA 2.79 ELI ??33.6 EL_I _I0.0 4L_ 7.52

L(UNCH CATE 0EC 23 1965 FLIGHT TIME 212.00 ARRIVAL O,T? JUL _3 |966

HELIOCENTRIC CONIC

RL 147.15 L(L .00 LOL 90.96 VL

RP 108.09 L(P -1.51 LOP (9.95 VP

RE 21(.816 Gk 5.29 GP -?,81 ZAL

PLANETOCENTRIC CONIC

C3 111.748 VHL 10.571 DLA ?(.39 RAL

LNCH A?MTH LNCH TIME L-I TIME

90.00 4 55 58 3317.49

90.00 0 35 12 4382.94 5.91

100.00 6 38 II 3187.95 -2_.77

100.00 J 35 4J 4J87,71 8.43

110,00 8 27 5 2847,25 -?8.99

110.00 2 3 16 410J,18 14.13

0IFF£RENTIAL CORRECTIONS

TOE 2,8907 TRA 8.3231 TC3 -,57_4 BAU ,856J

ROE .6309 RRA .2091 RC3 ,000! FAU .00110

FOE ,537( rRA 1,7610 FC3 -.008_ BSP 17969

BOE 2.9587 BR_ 8.3_58 8C3 .57?4 FSP -318

0ISTANCE 604.893

75,718 G_L 19,36 A?L 87,70 He*

36.239 GAP 2(.?9 A?P 88.26 TAL

35.3? _AP 171.84 £TS Z07.85 _E

318.97 SMA J16.17 ECC .41620 INC 2,3035 VI 30.Z76

J46.55 TAP J05,52 RCA 67.82 APO 164.53 V2 35.060

130.80 ETE 183.07 ?AC 135.93 ETC 165.J8 CLP 172.34

5?,30 RAO 6570.J VEL 15.267 PTH 2.74 VHP 15.296 0PA 1].O8 RAP 41.45 ECC 2.8391

]NJ LAT ]NJ LONG INJ RT A$C INJ ATMTH ]NJ TIN[ PO CST TIM INJ ? LAT INJ Z LONG

-20.08 132.03 312.25 69.61 5 54 36 2917.5 -22,68 124.32

182.22 300,69 62.26 I 48 J_ 3762.9 2.15 J75.56

I08.84 313._| 70,09 7 3J 19 2587.9 -23.28 100.94

166,_1 ?99.32 61,21 ? 45 _8 3587.7 4,52 159.90

85.40 315.74 71.04 9 |4 32 22(7.2 -31.30 76,96

J56.58 295.93 58.35 3 11 37 3501.2 g.87 150.08

N_O-COURSE EXECUTION ACCURACY ORBIT OE TERMINATION ACCUR4CY

SGT §334.3 SGR 36_,9 SG3 94.0 ST 2159.7 SR 344.0 $S 366.4

RRT ,5935 RRF .5_I0 RTF .9769 CRT .?958 CR5 -.7552 CST -.9978

5GB 5346.? R?3 -.0006 RI3 .9769 L54 2249.2 MSA 210.8 SS_ 9.1

SGI 5338.7 5G2 292.6 THA 2.33 ELI 2177.1 EL2 206.6 (LF ?.29

1994



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 2, 1965-661

LAUNCH _ATE CEC ?3 |_63

HELIOCENTRIC CONZC

RL 141.13 L4L .00 LOL 90._6 VL

RP ]0B,0_ LAP -1.34 LOP 53.|6 VP

RC 216.373 GL 4.56 GP -?,76 7AL

PLANETOCENTR]C CONIC

C3 131.474 VHL 11.466 CLA ?}.93 RAL

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

90.00 5 8 34 3573,70 -19.94

90,00 0 31 50 444|,Zg 7.75

100,00 6 49 30 3t98.75 -??.53

100,O0 I 34 35 4241.96 J0.19

110.O0 8 36 34 Z863,29 -?B.63

110.00 ? 4 0 4149,69 15.84

CIFFERENTIAL CORRECTIONS

TCE Z.9700 TRA 9.1777 TC3 -.4193 BAU .7370

ROE .6518 RRA .7443 RC3 .0015 FAU-.O0074

FCE .3464 FRA 1.6817 FC3 .D049 BSP 17907

BCE 3.0406 BRA 9.1310 BC3 .4193 FSP -31J

LAUNCH OATE 0EC ?3 1965

FLIGMT TIME 714.00 ARRIVAL CATE JUL ?5 1966

DISTANCE 606.736

25.687 GAL Z1.45 AZL 67.67 HCA 3?Z.18 5NA 116.01 [CC .44759

36.230 GAP 25.99 AZP 88.77 TAL 145.8Q TAP 107.98 RCA 64.67

34,2! ZAP 170.70 ETS 200.13 7AE 130.39 ETE 183.03 ?AC 137,81

INC ?,1643 vl 30,216

APO 167.36 V? 35.073

ETC 164.65 CLP 171.12

53.58 RAC 6570.A VEL 15.900 PTH ?.6! VNP 16.375 DPA 11.79 RAP A3.35 ECC 3.1637

{NJ LONG INJ RT A$C INJ ATMTH INJ TIME PO CST TIM INJ ? LAT INJ ? LONG

137,42 315,83 69.47 6 7 18 2973.7 -?2.55 124.73

185.52 303,6A 62.68 l 46 51 3841.3 4.02 178.82

109.51 316.86 69,82 7 42 49 ?598.3 -83.06 101.64

169.57 302,33 61.73 2 43 17 36A2.0 6.34 162.90

86,51 319,30 70,47 9 74 17 2263.3 -AJ.OZ 78,12

159.31 299.06 59,30 3 13 10 35A9,7 11.65 152.71

MIO-COURSE EgECUTION ACCURACY ORBIT 3ETERMINATION ACCURACY

SGT 5?94.0 SGR 357.I SG3 92.0 ST ?108.1 Sg 328.1 SS 581,3

RRT .6154 RRF .6043 RTF .9810 CRT .7655 CRS -.7491 CST -,9983

5GB 5305.7 RZ3 -.0013 R13 .9810 LSA ?201.7 MSA 205.? SSA 8.5

SG! 5298.4 SG2 277.3 THA 2.35 ELI ?124,0 EL? 201.6 ALF 7.03

HELIOCENTRIC CONIC

RL 147.13 LAL .00 L0L

Rp 108.01 LAP -1.16 LOP

RC 717.906 GL 3.89 GP

PLANETOCENTRIC CONIC

C3 155.96A VHL 12,489

LNCH AZMTH LNCH TIME

90.00 3 ZO I9

90.00 0 29 31

100.00 7 0 4

IO0.O0 1 32 27

110.00 8 43 ZO

110.00 2 3 AO

DIFFERENTIAL CORRECT|ON5

T0E 3.O72_ TRAIO,OJ73 TC3 -.2813 BAU .5866

ROE ,6727 RRA .2BJ6 RC3 .0032 rAU-.O0298

FOE .3608 FR4 2.0200 FC3 .0165 BSP J7745

SUE 3,I433 BRAJO.O?IZ BC3 .2613 FSP -303

FLIGHT TIME 216,00 ARRIVAL CATE JUL ?7 1966

0ISTANCE 607.647

90,96 VL 25.659 GAL 23.76 AZL 87.95 HCA 575,40 SMA 115.86 ECC .47266 INC ?.0469 VI 30.276

56.37 vP 36.?2? GAP 27.96 AZP 88.31 TAL 145.28 TAP 110,68 RCA 61.10 APO 170.63 V? 35.086

-2,75 ZAL 33.31 rAP J69.42 ETS 197.8A 7AE 129.87 ETE 182.98 7AC 139.58 ETC 16A.09 CLP 169.18

DL4 23,43 RAL 54.63 RAO 6570.7 VEL 16.652 PTH 2.89 VHP 17.3J0 CPA 12.43 RAP 45.15 ECC 3.5668

L-I TIME INJ LAT ]NJ LONG INJ Rr ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

35?8.77 -19.82 13?.7A 319,17 69,35 6 19 7 2928.8 -22,45 125.O6

4499,20 9.54 188.83 306.36 63,?1 I 44 30 3899.2 5.87 182,08

3207,I5 -2?.32 110.09 320,12 69,58 7 53 31 2607.2 -24,90 102.24

4296.06 11.92 172,66 305.11 62.38 Z 44 3 3696.1 8.13 165.92

?877.8? -28.29 87.51 372,55 69.96 9 33 18 2?77.8 -30.73 79.17

4198.15 17.50 162.08 301.95 60.16 3 13 38 3598,2 13.40 15fl,37

MID-COURSE EXECUTION ACCUR4CY ORBIT DETERMINATION ACCURACY

SGT 5250,7 SGR 339.3 SG3 90.1 ST 2060,5 SR 311.3 55 601.4

RRT .6369 RRF .6771RTF .9846 CRT .7767 CRS -.7446 CST -.9987

SGB 5261.6 R23 -.0020 RI3 .9846 LSA 2159.6 MSA 198.0 SSA 8.0

SGI 5255.1 SG2 261.A THA 2.36 ELI ?074.7 EL? 194.9 ALF 6.76

LAUNCH CATE CEC ?3 1963

HELIOCENTRIC CONIC

RL 147.15 L_L .O0 LOL 90.96 VL

RP 107.97 LAP -.98 LOP 59.58 VP

RC 719,410 GL 3.17 GP -2.72 7AL

PLANETOCENTRIC CONIC

C3 186.690 VML J3,663 CLA 22.90 RAL

LNCH ATMTH LNCH TIME L-I TIME INJ LAT

90.00 5 3t 9 3537.22 -19.73

90,O0 0 25 7 A556.50 11.28

100,00 7 9 46 3214.20 -22.15

100,00 1 79 IO 4349.75 13.59

110.00 8 53 16 7890,41 -28.00

110.O0 ? 2 9 4246.30 19.|I

CIFFERENTIAL CORRECTIONS

TOE 3.1959 TRAIO.99A6 TC3 -.1599 BAU ,3993

R0E .6936 RRA ,3195 RC3 .0050 FAU-.O0567

FDE .5799 FRA 2.1756 FC3 .0263 BSP 1768I

BOE 3.7703 BRAIO.9992 Be3 .1600 FSP -Z97

LAUNCH 0ATE DEC 23 1965

FLIGNT TIME 216.00 ARRIVAL CATE JUL ?9 1966

DISTANCE 607.333

25,633 GAL 26.A2 A?L 86,12 NCA 328.61 SMA 115.T3 ECC .50705

36.217 GAP 30.25 ATP 86.39 TAL 145.D? TAP 113.68 RCA 57.05

32.65 7AP 167.99 ETS 195.89 7AE 129.19 ETE 18?.92 7AC 141.21

INC 1.6849 Vl 30.?76

APO 174.42 v? 35.099

ETC 163.50 CLP 168.30

55.44 RA0 6571.0 VEL 17.550 PTH 2.97 VHP )8.882 CPA 13.04 RAP 46.82 ECC 4.0724

INJ LONG INJ RT ASC ]NJ AZMTH INJ TIN? PO CST TIM INJ 2 LAT ZNJ 2 LONG

132,96 3_2,06 69.27 6 30 1 7937.? -?2.38 125,29

192,I4 308.81 63.85 I 41 3 3956.5 7.67 185,32

I10,54 323.04 69.40 8 3 21 2614,? -74.76 102.71

175.77 307.62 63.17 2 41 40 3749.7 9,88 169.95

88.37 325.46 69.53 9 41 27 2290.4 -30.52 80.08

164.89 304,58 61.10 3 12 56 3646.3 15.11 150.06

MIO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 5199.8 SGR 325,5 SG3 88.3 ST 7012.6 SR ?94.| SS 626.4

RRT .6570 RRF .6484 RTF .9879 CRT .7692 CR5 -.7412 CST -.9990

SG8 5209.9 R23 -,0027 R13 .9879 LSA 7119.8 MSA 169,4 SSA 7.4

SGI 5204.2 562 245.2 THA ?.36 ELI ?025.4 EL2 186.8 ALF 6.47

FLIGHT TIME ??0.00 ARRIVAL 0ATE JUL 31 1966

HELIOCENTRIC CONIC 0ISTANCE 605.414

RL 147.15 LAL .O0 LOL 90.96 VL 75.612 GAL ?9.48 AZL 88.31 HCA 331.83 5MA 115.67 ECC .5A643 INC 1,6900 Vl 30.276

RR 107,93 LAP -.80 LOP 62.80 VP 36,214 GAP 32.93 AZP 88,5J TAL 145.23 TAP 117.06 RCA 57,44 APO 178.80 v? 35.111

RC 2?0.887 GL 2.51

PLANETOCENTRIC CONIC

C3 2?5.677 VHL 15.023

LNCN ATMTH LNCN TIME

90.00 3 40 59

90.D0 0 J9 26

100.00 T J8 33

J00,00 J 24 33

110.00 9 0 18

110.00 1 59 18

OIFFERENTIAL CORRECTIONS

TOE 3.3517 TRAJ5,0745 TC3 -.0532 8AU .J6|8

ROE .7J48 RRA ,3573 RC3 .0067 FAU-.00907

FOE .6061 FRA 2.3534 FC3 .0348 BSP J7594

BOE 3.4271 BRAJ?.0798 BC3 .0536 FSP -793

GP -2.69 ZAL 3?.?6 TAP 166.37 ETS 194.19 7AE 128.33 ETE 182.85 7AC 142.65 ETC 162.91 CLP 166.63

OLA 27.34 RAL 55.96 RA0 6571.3 V[L 18,628 PTH 3.05 VHP 20,482 DPA J3.57 RAP 48.32 ECC 4.T141

L-] TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO C$T TIM INJ 2 LAT INJ 2 LONG

3533,46 -J9.70 133.04 374.6J 69.?4 6 39 52 ?933.5 -??.35 125,37

4613,O5 J2,95 195.45 310.93 64.60 I 36 19 A013.0 9,43 186.55

3718.86 -22.04 J10.65 325.56 69.28 8 J2 12 26]8.9 -24.66 103.03

4402.86 15,?J J78.89 309.81 63,95 ? 37 56 3802.9 11.58 171.97

2900.56 -?7.75 89.06 327.95 69.19 9 46 38 ?300.6 -30.3? 80.81

4293,94 20.65 J67.72 306.90 6?.[3 3 J0 5? 5693.9 16.76 160.T6

MI0-COUR$E EXECUTION ACCURACY ORBIT _ETERMINATION ACCURACY

SGT 5147.B SGR 310.6 SG3 86.7 ST 1966.0 5R 276.Z SS 657.9

RRT .6757 RRF .6683 RTF ,9907 CRT .7635 CRS -.739Z CST -.9993

SGB 5157.? R23 -.0034 R13 .9907 LSA ?083.7 MSA 179.7 SSA 6.8

SG! 5147.1 $G2 2?8.8 THA ?.34 ELI J977,4 EL2 177.3 ALF 6.17

f995



JPL TM 33-99 EARTH-VENUS TRAJECTORIES _ VOL 2 1965-66,

LAUNCH DATE DEC 24 1965

HELIOCENTR|C CONIC

RL 147.11 LAL ,O0

RP 107,78 LAP 3.21

RC 64.180 GL 13.15

PLJNETOCENTRIC CONIC

C3 (8.66? VHL 6.976

LNCH *7NTH LNCH TIME

90.00 ! 32 IO

90.00 I| 18 16

I00.00 E 5( 5

lO0.O0 12 44 1

IIO,OO 3 52 I_

110.OO 1( 2 19

FLIGHT TIWE TO.DO ARRIVAL C(T£ MAR 4 1966

CISTANCE 203.587

LOL 91.98 VL 29.060 GAL -13.08 AZL 86.79 HCA 93.46 5MA 138.33 £CC .23467 INC }.ZJ43 vI 30.278

LOP |8§,44 VP 38.772 GAP -4.67 AZP 90.19 TAL 241.58 TAP 3}5.04 RCA 105.87 APO 170.T9 V? ]5.160

GP 7.27 ZAL 158,4Z 7AP 46.§3 ET$ 351.51 ZAE 163.45 ETE 353.35 ZkC 53,32 ETC 166.10 CLP -46.D9

CLA °9.03 RkL Z88,97 RAO 6568.8 VEL 13.039 PTH 2.38 VMP 4,868 DPA -10.95 RAP 320,54 ECC 1,8009

L-[ TIME JNJ LAT INJ LONG INJ RT ASC INJ A_MTH INJ TIME PO CST TIM INJ 2 LA T INJ ? LONG

2151.71 -J7,99 }7.54 I63.Z0 112,24 Z 13 I |351.T -J4.82 30.30

5363_66 27.78 244.9} ]69._9 84.29 |2 47 40 4763.7 26.70 236,43

1903.52 -19.32 18.?0 162.6/ 113.26 3 25 49 1303,5 -16.01 11,46

5087,08 29.21 22A.42 169.31 83.]7 I( 8 48 418?.1 27.99 215,83

17Z1.Z8 -22.86 3.I} 160.87 116.14 4 20 59 1121.3 -19.16 355.95

4847.09 }3.07 205.I9 168.89 80.80 15 23 1 4242,1 3|.44 196.34

CIFFERENTIAL CORRECTIONS MI0-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.JI08 TRA -.4614 TO3 .1420 BAU .0925 SGT 441.3 SGR 398.2 $G3 Z24,5 ST I46.9_ ]86.1 SS 219.3

ROE -.4686 RRA .1224 RC} .0074 FAU .09174 RRT -.0113 RRF -.Z787 RTF -.0Z31 CRT .5558 CRS ,7664 CST -.O9J0

FOE .4533 rRA-I.(566 FC}-1.6320 BSP 535 SGB 394.4 R25 .2797 RI3 .0093 LSA 430.4 MS( 181.6 SSA 21.2

802 .1815 BRA .4774 BE3 .1122 FSP -645 SGI 441.3 SG2 398_I T_A 176._7 ELI: :395.5 EL2 119.2 ALF 76.84

LAUNCH 0ATE OEC 24 1965 FLIGHT TIME 72.00 ARRIVAL CATE MAR 6 ]966

HELIOCENTR|C CONIC

RL 147.J4 LAL .00

RP 107.81 LAP 3,14

RC 66.268 _L 13.09
PLANETOCENTRIC CONIC

C3 47.687 VHL 6.906 DLA
LNCH A_MTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT A$C INJ A_NTH INJ TIME

90.00 J 36 59 2143.7I -17.79 37.04 162.63 II2,40 2 1_ (2

90.00 11 16 39 5361.53 27.77 244.78 269.12 84.2| 12 46 0

100,00 Z 5} 52 1895.68 -lg,J| I8.22 |62.04 1J3.43 3 Z5 27

IO0.O0 12 42 27 5054.79 29,Z0 224,23 168.94 83,28 I4 7 12
llO.OO ] 51 57 1713.78 -22,6_ 2.67 160.29 116,33 4 20 31

110.00 1( O 5I 4839,46 33.04 204.99 J68.31 80.68 15 21 30

0IFFERENTIAL CORRECTIONS MJ0-COURSE EXECUTION ACCURACY

TOE -°0988 TRA -.4930 TC} .1i06 BAU .0715 SGT 450,6 8GR 401.6 SG3 249.9

ROE -.4614 RRA .|31J RE} ,0188 FAU .10094 RRT -.0566 RRF -.320! RTF .1043

rOE .4960 FRA-I.5922 FC3-1.8324 BSP 458 SG8 603.6 R2} ,2875 RI3 -.I65}

80E ,4748 8RA .5120 BE3 .1|?2 FSP -728 SGJ 453.2 SGZ 398.6 TMA 166.95

0ISTANC£ 210.248

LOL 91.98 VL 29.091 GAL -12.93 AZL 86.84 HCA 96,68 SkA 138,59 £CC .23207 INC 3.162fi VI 50.278

LOP 188.67 VP 38,786 GAP -_.96 A?P 90.37 TAL 242.0} TAP 338,72 RCA 106,43 APO 170.76 VZ 35.119
GP 7.74 ?AL 158.6_ ?AP 51.29 ET5 352.12 ?A£ 166,10 ETE 357.92 ?AE 51.72 ETC 166.32 CLP -50.86

-9.IZ RAL 288,74 RAO 6568.8 VEL 13.002 PTH 2.37 VHP 4.605 DPA -10o92 RAP 318.91 ECC 1.7818
PO CST TIM INJ 2 LAT INJ ? LONG

1543.7 -14,60 29,82

4761.5 26,67 236.28

1295.7 -15.78 JI.Ol
4484.8 27_96 215.66

JJI_.8 -J8,9J 35_,51

4239.5 31.40 196.15

C_BIT DETERMINATION ACCURACY

ST 149.4 SR 386.7 SS 730,7

CRT .4756 CR5 .7666 CST -.1845

LSA 43},4 MSA 191.8 SSA Z|.Z
ELI }94.0 EL? 129.0 ALF 78.3Z

LAUNCH CATE OEC Z( 1965 FLIGHT TIME 74.00 ARRIVAL C_TE MAR _ 19_

HELIOCENTRIC CONIC

RL 14T,|4 LAL .O0

Rp 107,05 LAP 3.06

_C 68.394 GL 1_.02

PLANETOCENTRIC CONIC

C3 46.755 VHL 6.838
LNCH ATMTH LNCH TIME

90.00 1 37 10

90.00 11 15 21

100.00 2 5( 0

100.00 12 11 17

l|O.O0 } 5J 59

110.00 I} 59 13

OISTJNCE 216.868

LOL 91.98 VL 29.112 GAL °12.83 AZL 86.89 ME( 99.91 SMA 138.77 ECC .72973 INC 3.1100 Vl 30.?78

LOP 19|.90 VP 38.791 GAP -3.Z9 AZP 90,54 TAL 242,33 TAP 3(2.?( RCA 106,89 APO 170,65 v? 35.138

GP 8.72 7AL 158.80 ZAP 56,?? ETS 352.74 71E 169,00 ErE 1,84 7AC 49,94 ETC 166.57 CLP -55.8Z

DLA -9,22 RAL ?88.60 RA0 6568,7 VEL 12.966 PTH ?.36 VNP 4,378 0PA -10.92 RAP 317.09 ECC |.769_

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT ]NJ Z LON;

2135.73 -17.58 36.55 162.15 112,56 ? 12 46 1335.7 -I(.37 ?9.34
5359.62 ?7.75 244.64 168.65 84,14 lZ 44 41 4759,6 26.65 236.15

1887.86 -18.90 17.73 161.56 1J3.60 } 25 78 1287.9 -15.55 IO.5=

5082,7Z 29.18 224,10 168.47 83.?I 14 5 55 4482.7 27.93 215.52

1706.37 -?_,41 2.2J 139.81 1|6,52 4 ?O 25 1106.3 -18.66 335.07

(837.03 33.01 204.B0 167.83 80.58 15 ?0 20 4?37.0 31.36 195,97

CIFFER£NTIAL CORRECTIONS

rOE -.0842 TRA -,5351 TO3 .OTZI 8AU .0497

ROE -.459! RRA .1406 RC3 .0318 FAU .11035
FOE .5338 FRA-I.7475 FC3-?.O4}3 BSP 469

BOE .4668 BRA .5337 8C3 ,0788 FSP -819

LAUNCH DATE OEC 24 1965

MID-COURSE EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

SGT 470.j SGR 405°? SG3 776,1 ST 153.5 SR 386.( SS ?(0.8

RRT -.1196 RRF -.}636 RTF .7442 CRT .3757 CRS .7650 CST -.2949

SGB 6?0.6 R?3 -7533 RI3 -.3Z83 LSA (35.3 MS( 202.3 SSA ?l.?

SGI 478.5 SG? 395.? THA 160.65 ELI 391.} ELI 140.5 ALF 80.74

FLIGHT TIME 76.00 ARRIVAL CATE MAR 10 1966

DISTANCE ?23.445HELIOCENTRIC CONIC
RL 147,14 LAL .00 LOL 91.98 VL 79.123 GAL -17,7! AZL

RP IO7,89 LAP 2.98 LOP 195.1} VP ]8.788 GAP "?,65 AZP

RE 70.553 GL 17.93 GP 8.70 ZAL 158.91 ?AP 61.]| ETS

PLANETOCENTRIE CONIC

C3 45.830 VHL 6.771

LNCH ATMTH LNCH TIME

90.00 | 37 44

90.00 II 14 22

I00.00 Z 54 30

lO0.O0 I? (O 17

110,00 } 5? _?

110.00 1_ 58 54
01FFERENTIAL CORRECTIONS M[O-COORSE EXECUTION ACCURACY

TOE -.0691 TRA -.5833 tC3 .02(6 BAU .0319 SGT 504.9 SGR A09.3 563 301.4

R_E o.4531 RRA .1505 RC3 .0(59 FAU ,11934 RRT -,194J RRF -.4093 RTF .3884

FEE .5722 FRA-|.8893 FC3-?,7533 BSP 597 $68 649.9 R?3 .7190 RI3 -,4664

80E .(583 8RA ,60Z6 8C3 ,0571FSP -903 S61 520,1SG? }89.7 THA J58.73

86.9A H(A 103.11 SMA 1}8.86 ECC .??757 INC 3.0565 Vl 30.278

90.70 TAL 24_.47 TAP 345,6! RCA 107.76 APO 1TO.A6 v2 35.176

353.38 ZAE 172.04 ETE 8,8} ?AC 48,0! ETC 166.84 CLP -60.95

I?.931 PTH 2.36 VHP 4.185 DPA -J0.94 RAP 315.12 ECC 1,7346

INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

1J?.72 2 13 II 1577,7 -I(.14 ZB.B6

84.08 1) 43 (0 4757.8 26.63 236.0?

IJ3.77 3 25 50 1280,0 -15.31 ID.08

83.1} 14 4 5T 4480.8 27.91 2J5.38

1J6.70 4 _0 41 1098.8 -18.41 354.63
80,48 15 J9 ?9 4234,7 3|.3? 195.80

ORBIT _ETERMINATION ACCURACY

ST 161.I SR 385.3 ss ?50°3

CRT ,2673 CR5 .767_ CST -.399#
L5A 437.4 HSA 212,8 5SA ?|.?

ELI 388.Z EL2 |54.J (LF 87,42

0LA -9.31 RAL _88.55 RA0 6568,7 VEL

L-I TIME INJ LAT INJ LONG INJ RT A$C
2127,70 -17,37 36.05 J61.76

5}57.B5 ?7.7( 744.31 168.27

1880.00 -18.69 17.25 161.16

3080.78 79.16 2_3.96 168.09

1698.82 -?Z.J8 1,74 159.41

(834,7? 32.99 ?04,6} 167,15
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 2, 1965-66J

LAUNCH DATE DEC Z4 1965 fLIGHT TIME 78.0G ARRIVAL 0ATE NAR IZ tg66

NEL]OCENTRIC CONIC

RL 147.14 LAL .00

RP lO?.9? LAP 2.BB

RC TZ,74I GL 1_.82

PLANETOCENTRIC CONIC

C] 44.963 VHL 6.705

LNCH AZMTH LNCH TIME

90.OO i 38 ]B

9O,OD JJ J3 41

1OO.O0 2 5] Zl

]O0.OO 12 39 ]B

110.00 ] 55 3

110.OO |] 58 2]

OIFFERENTI4L CORRECTIONS

TOE -.0519 TR4 -.6]82

ROE -.4437 RRA .J608

rOE .6001 FRA-2.0194

BOE ,4487 BRA .6982

01STANCE 229,980

LOL 91.98 VL 29.J25 GAL -12t59 ATL 87,00 MCA ]06.36 SMA J38.87 ?CO .2?557 INC ].0016 V| 30.2?8

LOP 198.39 VP 38.779 CAP -?.05 AZP 90.85 TAL Z47.48 TAP 348.B4 RCA 107.53 APO I?O.?O V? ]5.114

GP 9.19 7AL |98.96 7AP 66,91 5TS 354.05 7AE 175.01 £T[ 24.7] ZA( 45._6 ET( 16T.13 CLP -66,|9

0LA -9.41RAL 288.57 RA0 6968.7 VEL ]2,897 PTH ?.35 VHP 4.0?6 CPA -10.96 RAP 313.O3 ECC ].7400

L-| TIN? IN| LAT |NJ LONG IN| RT AS( INJ AZNTH IN| TIME PO CST TIM IN| ? LAT IN| ? LONG

2119.59 -17,15 ]5.55 161,45 ]1Z.88 ? 13 57 1519,9 -13.9! 28.38

5358,J# 27.7] 244.39 J67.97 94.D2 J2 42 37 4736,2 28.61 23].9D

1872.02 -I8.47 16.76 160.89 It3.93 3 ?6 33 1272.0 -15.08 9.60

5078.94 Z9,15 22].82 167.78 8].06 14 4 17 4478,9 ?7.88 215.z5

I691.22 -21,94 J.Z8 159.09 116.89 4 ?I 17 IOgl.? -JB,I6 354.19

48]2.50 32.96 204.46 I67.I4 80.]8 15 18 56 4232.5 31,?8 195.64

MID-COURSE EXECUTION ACCURACY ORBIT CETERNINATJON ACCURACY

TC] -.030] BAU .0411 SGT 956.I SGR 41].7 5G] 325.9 ST 171.7 SR ]8].| SS ?57.5

RC] .061] FAU .]2790 RRT -.2798 RRF -.45S| RTF .514] CRT .1513 CR5 ,7667 CST -,SO6B

FC3-2.46Z7 BSP 827 SGB 693.1R?] .1871 R13 -.5793 LS4 438.5 MSA 273,2 554 71.2

BC3 .O684 FSP -99Z SG| 977.9 5G2 382.7 THA 158.70 ELI 384.2 EL2 169.2 ALF 85.19

LAUNCH CAT? DEC 24 J969 FLIGHT TIME BO.00 ARRIVAL DATE MAR 14 ]966

HELIOCENTRIC CONIC

RL 147.14 LAL .GO

RP 107.96 LAP 2.77

RC 74.934 GL I2.7I

PLANETOCENTRIC CONIC

C3 44.O81 VHL 6.6]9

LNCH AZMTH LNCH TIME

90.00 J 39 51

90.00 I1 13 13

lO0.O0 2 96 ]!

IO0.O0 I2 39 J6

JlO.O0 3 94 8

llO.O0 13 98 8

OIFFERENTIAL CORRECTIONS

TOE -.0147 TRA -.6999

ROE -.437Z RRA .I?07

FDE .6E62 FRA-?.IZAI

BeE .4388 BRA .7205

0ISTANCE 2]6.47]

LOC 91.98 VL _9,|18 G4L -I2.47 AZL 87.06 HCA I09,SB SM4 138.82 ECC .27369 fNC 2,9450 V] ]0,778

LOP 201.58 vP 38,762 GAP -1.47 ATP 90.99 TAL 247.36 TAP 391,94 RCA ID7,77 APO 169.87 V? 35.10|

GP 9.67 7AL 158.96 ZAP 71.77 ETS 354,76 74£ 176.89 ETE 70.29 7AC 43.84 ETC ]67.46 CLP -71.5O

OLA °9,92 RAL 288.67 RAD 6568.7 VEL 12.86] PTH 2.34 VHP 3.898 CPA -]0.98 RAP 310.87 ECE 1.7755

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZHTH INJ TIME PO CST TIN INJ _ LATINJ Z LONG

?11I,I9 -16.9] ]_.04 161.2| IJ].04 ? J_ ? ]5JI.2 -13.67 Z7.SB

9354.37 27.72 ?44.28 167,74 83.96 |Z 42 29 4734.6 ?6.39 ?35.79

1863.8_ -18.Z4 J6.26 160,61 114,10 3 27 35 1763.8 -14_83 9.17

f1077.t9 29.1] 22].69 ]67,95 83.00 14 3 53 4477,1 ?7,86 ?]3.17

|683.49 -21.70 ,80 J98.84 IJ7,0_ 4 _ ]] 10_3,4 -17,90 35].74

4830,32 32.94 ?04.30 166.90 80.?_ 15 IF 39 4?30.3 31.74 19fi.48

MI0-COURSE EXECUTION ACCURACY ORBIT CETERMINATION ACCURACY

TC] -.0938 BAU .07J6 5GT 629.7 5GR 418.6 5G3 347.6 ST 186.? Sg 380.0 55 763._

RC] .0773 FAU .113_6 RRT -.3550 RRF -.3008 RTF .6200 CRT .0430 CR5 .7700 CST -.5937

FC5-?,6364 BSP IJ]4 SGB 75_,8 RZ] ,|644 RJ3 -.66_0 LSA 440.3 MSA Z33._ SSA _1.I

BC3 ,I2J6 FSP -J064 5GJ 652.7 5G2 ]7_,2 THA ]59.66 EL/ 3_.! EL? ]_6.0 ALF _.4l

LAUNCH 0ArE CEC Z4 1965 FLIGHT TIME 8?.00 ARRIV4L GATE HAR 16 1966

HELIOCENTRIC CONIC

RL 147,14 LAL ,0O

RP 10B.O0 LAP 2,66

RC 77.|9| GL 17,58

PLANETOCENTR]C CONIC

C3 43.200 VHL 6.573

LNCH AINTH LNCN TIME

90.00 ] 41 74

90.00 l! 13 3

JOO.OO 2 58 ]

JOO.OO 17 39 7

110.00 3 55 29

IIO.OO I3 58 8

DIFFERENTIAL CORRECTIONS

TOE -.0166 TRA -.7663 TC3 -.164| 8AU ,1093

ROE -,4777 RRA ,|80] RE3 ,094I FAU .I419]

FOE .6380 FRA-?.2029 FC3-2.8364 BSP 14B]

BDE .4_76 8RA .7873 BC3 .I_9_ FSP -1137

OISTANC£ 242.926

LOL 91,98 VL 79.104 GAL -12.34 AZL 87.]! MCA ]]?.79 5MA 138.70 ECC .??J90 INC 2._860 v! 30.27B

LOP 204.80 VP 38.74] CAP -.9? AIR 9|,]? TAL 747,|| TAP 3_4.9] RCA |07.97 APO ]69.48 V? 35.089

GP 10.I4 7AL 158.9J TAP 77.03 ET$ 3_5,51 7A£ 175,49 ETE ]?3,90 7AC 4].7_ ETC 167,_? CLP -76.87

0LA -9.63 RAL 288.84 RA0 6568.6 VEL ]2,828 PTH ?.34 VHP 3.800 0PA -10.98 RAP 308.70 ECC 1.7110

L-I TIME [NJ LAT INJ LONG INJ RT 45C INJ A?NTH ]NJ TIME PO CST TIM INJ ? LAT]NJ ? LONG

7102.33 -16.70 34.51 161.0] 113.?0 ? 16 ?7 15D2,6 -13.47 27.37

3]5].04 27.71 244.17 167.57 83.91 l? 42 16 473],0 ?6.57 ?35.68

]895.40 -18.00 J9.74 160.43 114.27 3 28 56 1735,4 -14.58 8.62

5073.47 29.I2 223.56 167.38 B2.93 14 3 43 4475.4 27.:4 ?J3.DD

]675.47 -71,45 ,3I I58,66 |17.27 4 23 25 ]075.4 -17.63 353,?7

4878.17 ]?.9] ?04.I3 166.73 80.19 15 18 36 4728.? 31.?I 195.32

MID-COURSE EXECUTION ACCURACY ORBIT CETERMINATION ACCUR4C Y

SOT 711.3 SGR 423.5 SG3 366.6 ST ?03.9 SR 375.5 SS ?67.4

RRT -.429_ RRF -.5446 RTF .70JJ CRT -,0567 CRS .7701 CST -.6710

SGB B_7.8 R]] .1470 RJ] -.7367 LSA 44].3 MSA ?4?,7 554 ?J.0

5G1 742.? SG2 ]66.6 TNA 160.81 ELI 373.8 EL2 2D3.4 4LF 92.50

LAUNCH DATE DEC 24 1969 FLIGHT TIME 84,00 ARRIVAL DATE MAR ]B 1966

HELIOCENTRIC CONIC 0ISTkNCE 249.]39

RL I47.14 LAL .OO LOL 91.98 VL Z9.084 GAL "]2.22 AZL 87.18 HCJ 116.01 5MA 136.53 ECC ,?Z019 INC 2,824? Vl 30.778

RP J08.04 LAP ?.54 LOP ?O8.OJ VP 38.71] GAP -,40 ATP 9|.24 TAL 74].76 TAP 357.77 RCA lOB.O| 4PO 169.03 v? 35.076

RE 79.446 6L |?.43 GP J0.99 ZAL |98.8Z ZAP 8_.Z4 ETS 3_6.]1 7AE I7_.41ETE 14].49 7AC 39.64 ET( |6_.?I CLP -R_.IO

PLANE TOCENTRIC CONIC

C3 4?.Ill VHL 6._09 OLA -9.74 RAL 289.08 RAD 6568.6 VEL 12.794 PTH _,]3 VHP 3.730 _PA -10.96 RAP ]_6.58 [CC 1.696]

LNCH ATMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ ATMTH INJ TIME PO CST TIM INJ ? LATINJ ? LONG

90.00 I 4] 16 2093.54 o16.46 33.96 |60,91 11].37 2 18 IO 1493.5 -13.]6 26.84

90.00 II J3 4 5391.98 27.70 Z44.06 167.46 8].86 12 4_ 15 4751.6 26.36 235.58

JO0.O0 2 59 49 I846.59 -I7.76 I5.20 J60.]I 114.49 ] _0 ]6 ]_46.6 -14.31 8.11

JO0.O0 12 39 12 90?3.76 29.11 223.44 I67.27 82._? 14 ] 46 4473.8 77.8I ZI4.SF

lID.DO ] 37 9 ]667.06 -21.|9 ]99.80 J9B.54 ]J?.47 4 ?4 96 I067.1 -17.35 ]5?,79

llD.O0 l] 58 ?J 4826.06 32.89 20].97 J66,61 B0,J0 19 JB 47 4276.J 3].J7 195.J7

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

TOE ,0006 TRA -.B]73 TC3 -.241_ BAU .1_03 SGT BJJ.6 SGR 428._ SG] ]81.2 ST 224.7 SR ]70.0 SS 769._

ROE -,4|6J RRA .1888 RC] .|IIO FAU ,J4604 RRT -.4940 RRF -.5862 RTF .760? CRT -.1394 CRS ,77]2 CST -.7270

FDE .649J FRA-?,Z466 F(]-2.9881BSP 1879 SGB 917._ R]] .J]6_ RJ3 -.7866 LSA 443.] MSA 731,] SSA 20,9

BO£ .416| gRA .8_83 BC] .Z658 rsF -lIB7 SGI 849.1 SGZ 357.8 TH_ 162.06 ELI ]77.I £LZ ?2|.3 4LF 97.50
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 2. 1965-661

LAUNCN _ATE _EC 24 1965

HELIOCENTRIC CONIC

RL 147.14 LJL .00

RP 108.06 LAP 2.41

RE Sl.719 GL 17.27

PLANETOCENTRIC CONIC

C3 41.412 VNL 6.435

LNCH AZMTH LNCH TIME

90.00 I 45 28

90.00 11 13 15

i00,00 3 1 5?

100.00 12 39 77

110.00 3 59 8

J10.O0 |3 38 46

FLIGHT TIME 86.00 ARRIVAL 0ATE MAR 20 1966

CISTANCE Z55.713

LOL 91.98 VL 29.057 GAL -17,09 AZL 87.24 MCA 119,22 SMA 118.30 ECC .21853

LOP 211.23 VP 38.68? GAP .09 47P 91.35 TAL 241.30 TAP .32 RCA 108.08

GP 11.04 74L 158.68 ZAP 87.33 ETS 357.16 ZA£ 169.02 £T£ 151.48 lAG 37.66

INC 2.7590 Vl 30.778

APO 168,53 V? 35.063

?TO 166.65 CLP -87.78

CLA -9.8? RAL 289.38 RAG 6368.6 VEL 12.?58 PTN 2.3? VHP 3.685 0PA -10,90 RAP 304,5? ?CO 1.6815

L-[ TIME IN| L4T IN| LONG IN| RT A$C IN| ATMTH IN| TIME PO CST TIN IN| 2 LAT IN| 2 LONG

2084.03 -16.20 33.38 160,85 I15.55 ? ?O 12 IA84.0 -12.88 26.28

3330.25 27.69 ?43°96 J67.4J 83.81 17 42 25 4750.3 26.54 ?35.49

1837.31 -17.49 14.64 160.24 114.63 3 3? 34 1237.3 -14,03 ?.56

30?2.20 ?9.09 223.33 J67.72 87.81 14 4 0 4472.Z ??.79 714.77

1658.76 -?0.9? 399,?7 158.46 117.67 4 76 46 1058.3 -17.05 357.26

4824,02 37.86 ?03.82 166.56 8O.O_ 15 |9 I0 4224.0 31.14 195.02

01RFERENTIAL CORRECTIONS MI0-COURSE EXECUTION ACCURACY ORBIT 3ETERNIN_TION ACCURACY

TOE .0169 TRA _.9106 TO3 -.3244 BAU .1931 5GT 922.9 SGR 433.75G3 391.4 ST 247.7 SR 363.3 S5 269.8

ROE -.4036 RRA .1961 RE3 .I?BO FAU .14860 RRT -.5304 RRF -.6253 RTF ,8036 CRT -.2069 ERS .7769 CST -.7687

FO£ .6438 FRA-?.2582 FC3-3.1107 BSP ?791 SGB 1019.5 RE3 .1304 RJ3 -.8_7 LSA 446,1MSA 758.? SSA 20,8

B0E .4039 _RA .9315 B(3 .3487 FSP -1220 SGl 956.? SG_ ]46,4 THA 163.23 ELI 369.6 EL? 238.2 ALF 103.89

LAUNCH DATE 0EC 24 1965 FLIGHT TIME 8B.OO ARRIVAL CATE MAR 22 1966

HELIOCENTRIC CONIC 01STANCE ?62.050

RL 147.14 LAL ,00 LOL 91.98 VL 29,0_5 GAL -11.95 AZL 87.31HCA 127.43 SMA 138.04 ECC .21693 INC 2,6897 ¥1 30.778

RP 108.17 LAP ?.27 LOP 214,44 VP 38.646 GAP .56 AZP 91.A4 TAL 240.74 TAP 3.17 RCA 108.09 APO 167.98 V? 35.050

RC 84.008 GL 17.09 GP 11.47 7AL 156.51 ?AP 92.?7 ETS 358.06 7AE 165.6| ETE J55.66 ?AC 33.83 ETC I69.13 CLP -97.31

PLANE TC_EN_RIC (ONI_

(3 40.500 VHL 6.364 DLA -10.01 RAL 2#9.74 RAD 636_.6 VEL 12.723 PTH 2.31 VHP 3,664 0PA -IO,80 RAP 307.70 ECC |.6665

LNCH AZMTH LNCH TIME L-_ TIME IN| LAT IN| LONG IN| RT A$C |NJ AZMTM IN| TIME PO CST TIN IN| ? LAT IN| 2 LONG

90.00 1 48 1 2073.92 -13.93 32,77 160.83 113.73 2 ?2 35 1473,9 -17,58 23.68

90.00 I1 13 33 5349.13 27.68 243,88 167.40 8_.77 IZ 42 44 4749.1 26.53 733.41

100.00 3 4 ?5 1877.44 -17.?1 14.04 160.?? 114.82 3 34 5? 1227,4 -I3.77 6.99

JO0.O0 17 39 5? 5070.83 29.08 273.73 167.21 87.76 14 4 ?3 4470;8 27.77 714.67

110.O0 4 I 25 1648.97 -20.62 358.71 158.44 |17.69 4 ?8 54 1048.9 -16.73 33J,73

JlO.OO 13 59 ?l 4827.17 37.84 203.67 166.55 79.93 15 19 43 4227,1 31.10 194.88

OIFrERENTIAL C(_RRECTIONS MIC-C_X_RSE EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACv

TOE .0318 TRA -.9850 7C3 -.4171 BAU .7366 SGT I042.5 SGR 4}7.4 SG3 398.3 ST 272.1 SR 354.8 SS ?66,8

ROE -,3891 RRA .?027 RE3 .1454 FAU .15027 RRT -.6008 RRF -.66|7 RTF .8344 CRT -.2603 CRS .7751 CST -.8043

rOE .6_41 FRA-2.?467 FC3-3.7172 BSP 2728 SGB i130.6 R23 .1265 RJ3 -,8488 LSA 448.3 NSA 264.0 $5A 20.8

802 .3904 8RA 1.0036 _03 .4370 FSP -1756 SGJ 1078.9 SG2 337.9 THA J64.77 ELI 368.8 £L2 252.7 ALF 112.O6

L4UNCH C4TE GEE 24 1965 FLIGNT TIME 90.00 ARRIVAL 04TE M4R 24 1966

HELIOCENTRIC C_NIC

RL 147,14 LAL .00

RP 108.16 LAP ?.13

RC _6.309 GL 11.88

PLANETOCENTRIC CONIC

C3 39._72 VHL 6.791

LNCH ATMTH LNCH TIME

90,00 ! 30 56

90,00 11 14 0

100,00 3 7 14

100,00 12 40 ?]

110,OO 4 4 4

110,OO 14 0 3

CISTANCE 268.331

L,)L 91.9_ VL 2_.988 G4L -i1.81 A7L 87.38 HCA 173.64 5NA 137.73 ECC .21337 INC 2.6152 v| 30.278

LOP 217.64 vP 38.606 GAP 1.01 AZP 91.32 TAL 240.09 TAP 3.73 RCA 108,07 APO 167.39 v2 35.036

GP 11.91 7AL 158.29 74P 96.99 ETS 359.01 7AE 168.31 ETE 158.18 7AC 34,19 ?TO 169.68 (LP -97,15

CLA -10.16 RAL 290.16 RAC 6568._ VEL 12.686 PTH 8.30 VHP 3.664 CPA -10.64 RAP 301.O8 ECC 1.6313

L-I TIME IN| LAT IN| LL%NG IN| RT ASC IN| AZMTH IN| TIME PO CST TIM IN| 2 LAT IN| Z LONG

2063.02 -15.63 32.1l 160.8_ 113.92 2 25 19 1463,0 -l?.26 25.05

5348:3! 27.61 ?43.8_ 167.45 83.74 I? 43 9 4?48.3 26.52 235.35

1816.83 -16.91 13.40 160.24 113.02 3 37 31 1?16.8 -13.40 6.37

5069.74 29.07 223.15 167.26 82.7? 14 4 52 4469.7 22.26 214.59

1638.91 -20.30 338.11 138,45 118.11 4 31 22 1038.9 -16.38 351,18

4820,4? 32,82 _03,55 166.59 79.85 15 2_ 23 4220.4 31.07 194,76

OIFFERENTI_L CORRECTIL'_S MI_-COURSE EXECUTION ACCURAC¢ ORBIT 0ETERMINATION ACCURACY

T_E ,0443 TR4-I.O594 TC3 -.5038 6AU ,?801 SGT 1168.0 SGR 441.? 563 400,7 ST 2_7.4 SR 345.1 SS Z6_.4

ROE -,3733 RRA ,_078Rfi3 ,1678 FAU .15003 RRT -.6444 RRF -.6957 RTF ,8564 CRT -.3003 ORS .7745 CST =.8787

FOE .5987 FR_-2.2046 FC3-3.2823 BSP 3178 SG8 1248.6 R23 .1264 R13 -.8676 LSA 451.9 MSA ?67.9 55A 20,7

80E .3761 0R4 1.0796 BE3 .5295 FSP -1272 SGI I705.0 SG? 3?7.0 THA 165.21 ELI 371.7 EL? 263,4 ALK 121.80

LAUNCH 0ATE DEC Z4 1965 FLIGHT TIME 9_.00 ARRIVAL _ATE MAR Z6 1966

HELIC<ENTRIC CONIC

RL 147,14 LAL ,00

RP 108,20 LAP J.97

RC 88.623 GL 11.64

PLANET_ENTRIC CONIC

C3 38.6Z6 VNL 6.?15

LNEH AZNTH LNCH TIME

90.00 I 54 15

90.00 I1 14 79

100.00 3 10 ?8

100.00 17 40 57

110.00 4 7 3

1|0.00 14 0 _t

DIFFERENTIAL CORRECTIONS

TO[ ,O_40 TRA-I.I_4 TO3 -,599_ _AU .323I

ROE -.3564 RRA .?116 RC_ .|804 FAU .14845

FOE ._44 FRA-?.I393 FC3-3.3772 BSP 3638

POE ._604 8RA 1.1570 8C3 .6737 FSP -1278

OISTANCE Z74.618

LOL 91.98 VL 28.947 G4L -11.62 JZL 87.47 HCA I28.84 SMA 137.39 ECC .21385 INC ?.3347 VI 30,278

LOP ??0.85 VP 38.563 G_P 1.44 AZP 91.59 TAL ?39.36 TAP 8.?0 RCA 108.01 APO 166.77 v2 35.0?3

GP I?.36 ?AL 158.04 7AP iOI.49 ETS .02 7AE 159.14 ETE 159.81 ?AC 37.76 ErE 170,32 CLP-101,76

OLA -10.33 RAL Z90.63 RA0 6568.5 VEL 12.649 PTM 2.}0 VHP 3.6810PA -I0.41 RAP 299.57 ?CO 1.6357

L-| TIME INJ L4T INJ LONG INJ RT A$C INJ ATMTH INJ TIME PO CST TIN INJ 2 LATINJ Z LONG

?05i.16 -J5.30 31,39 160,92 J14.J2 _ 28 _6 1451,2 -II.91 24.35

_347.95 ?7.67 ?43.80 167.54 83.73 I_ 43 37 474?.9 76.51 235.3Z

1805.79 -J6.57 IZ.70 160.31 I15.74 3 40 33 I?05.3 -13.04 5.70

5069,06 29,0? 223.J0 167,35 82.69 14 3 ?6 4469,1 77.73 214.54

1678.06 -19.95 357,46 158.51 J|_.35 4 34 17 ]078,1 -16,01 }50.56

4819'05 32.80 ?03.44 166.66 79.80 15 21 10 4219,1 31.03 194.66

MI0-COURSE [X£(UTION ACCURACY ORBIT OETERMINATION ACCURACY

SGT I_97.4 $GR 444,5 SG3 399.6 ST 3?3.0 5R 334.0 SS 736.0

RRT -.6829 RRF -.7_76 RTF .872J CRT -.3?86 CR5 ,772? CST -.8468

SGB 1371.4 R?3 .I292 R13 -.8817 LSA 456.3 MSA 269.7 5SA 20.6

SGI 1334.6 SG? 3J5.6 THA J66.04 ELI 378.9 EL2 268.9 _LF 137.10

1998



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 2. 1965-66t

L*UNCH _ATE _EC 74 1965 FLIGHT TIME 94.00 ARRJV4L _ATE N4R ZB J966

HELIOCENTRIC CONIC

RL 147.14 LAL ,00

RP I08.14 _AP 1,87

mC 90.946 GL 11.36

PLANETOCENTRIC CONIC

C} 37.667 VHL 5.J37

LNCM A/WIM LNCH TIME

90.00 1 58 2

90.00 11 14 57

100.00 3 14 l

iO0.O0 17 41 33

llO.0O 4 10 Z8

;10.00 14 1 47

CISTANCE 786.857

LOL 91,98 VL ?8.90? G4L -11.57 4?L 8?.55 HCA 13Z.05 5M4 I17.02 ECC .?I736 INC 2.14E3 Vl 30.??B

LOP ?74,0_ vP 38._17 CAP I.B_ A?P 91._4 T4L 738.55 TAP 10.6_ RCA I_7.97 APO 166.17 V2 35.O10

CP l?.84 7AL 157.76 TAP I05.77 ET5 1,09 7AE 156.I6 ETE 160.88 ?AC 31,58 ETC 171.06 CLP-106.14

CLA -10.54 RAL 791.17 RAG 6_68.5 VEC 17,611 PTH ?.79 VHP 3.715 CPJ -10.IZ R4P 798,33 £CC 1.6198

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ ?LON&

2038.08 -14.93 30.61 161.0_ 114.34 ? 32 0 1_38,1 -11.52 23.39

5348.74 77.67 143.82 167.68 83.74 I? 44 6 4748.? ?6.3? 233,34

1797.58 -16.20 11.94 160,41 115.47 3 44 0 1197.6 -12,64 4.96

5060.98 ?9.06 ??3.09 167.49 87.69 14 6 _ 4469.0 77,75 ?14.34

1616.15 -19.36 356.75 158,61 118.61 4 37 ?4 1016.? -15.39 349.88

4818.I8 32.79 203.38 166.82 79.76 I5 ?Z 0 4718.1 31.03 194.60

cIrrE_ENTIAL CCW_'RECTI,DN5 HIE-COURSE EWECUTIC)N ACCURACY ORBIT 3ETERMINJTION ACCURACY

TDE .0608 TRA-I.?O?6 TC3 -.6977 BAU .3649 SGT 1478.2 SGR 447.3 SG3 394.5 ST 348.2 5R 371.9 55 248.7

RCE -.3384 RRA .2138 RE3 .1979 FAU .14538 RRT -.7164 RRF -.7577 RTF .8830 CRT -.3477 CR5 ,7731 CST -.8364

FEE .5307 rRA-?.0475 FC3-3.3419 BSP 4087 SGB 1496.6 R?3 .1361 R]3 -.8907 LS4 467.4 MSA 269.3 SSA 20.3

BCE .3439 BR4 I,_215 8C3 .7747 fSP -1Z60 561 1465.4 SG2 304,? THA 166,78 ELl 390,4 EL? ?69.2 ALF 141.38

LAUNCH DAT£ DEC Z4 I963 fLIGHT TIME 96.00 4RRIVAL C4TE MAR 30 19E6

HELIOCENTRIC CCW_IIC

RL 147.14 LAL .00 LOL 91.98 VL ?8.853 GAL -IT.)6 AZL

RP 108.E9 LAP 1.63 LOP ?77.73 VP 38.469 GAP ?.24 AlP

RC 93,779 GL 11.04 GP 13.36 7AL 157.44 ?AP 109.69 ETS

PLANETC_CENTRIC CONIC

C5 36.679 VHL 6.056 CLA -I0.78 R_L 791.76 RA0 6568.4 VEL

LNCH AZHTH LNCH TIME L-I TIME INJ LAT

90,00 ? Z ZI ?0?3.47 -I4.52

90.00 11 15 21 3349.49 77.6_

100.OO 3 18 18 1778.41 -15.79

IOO.00 12 42 4 5069.78 Z9.07

110.00 4 14 ?0 1607.93 -19.13

110.00 14 ? 37 481_.02 37.79

DIFFERENTIAL CORRECTIONS

TDE .0637 TRA-I.2698 TC3 -.7985 BAU .4057

ROE -.3189 RR4 .?I3I RE3 .?J65 f_U ,I4167

FOE .4839 fRA-J.9477 FC3-3,3439 BSP 4548

8OE ,3751 BRA 1.?879 BE3 .8273 FSP -1745

_ISTANCE ?87.054

87.65 MEA 135.?5 5M_ J36.67 EEC .?J097 INC ?.349J VJ 30,778

91.67 TAL 237.67 TAP 1Z.97 RCA 107.81 _PO 163.44 V? 34.996

?.23 7AE 153,36 ETE 161.55 7_( 30.63 ETC I71.94 CLP-110,_6

J?.577 PTH ?.78 VHP 3.762 _PA -9.73 RAP ?97.37 ECC 1.6036

INJ LONG [NJ RT ASC INJ ATMTH INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

?9.73 161,17 114.58 ? 36 4 1473.5 -11.08 27.74

243.9J 167.87 83.78 J? 44 30 4749.5 26.53 733.43

IJ.lO 160,55 115,72 3 47 56 J178.4 -I2.20 4.14

273.15 167.69 87.77 14 6 34 4469.8 27.76 714,39

355.97 158.74 118,88 4 41 3 J007.9 -15.13 349.14

?03.37 167.0_ 79.75 15 ?? 50 47J8,0 31.03 194.59

MI0-COURSE EXECUTION ACCURACY ORBIT 0E TERMINATION ACCURACY

5GT 1560.2 SGR 450.? 503 387.7 ST 377,8 5R 308.1 SS 239.0

RRT -.7474 RRF -.786_ RTF .8911 CRT -.3576 CR5 .7680 CST -.8634

SGB 1673.9 R?3 .I449 R13 -.8977 LSA 468.6 MS_ 266.6 5SA 20.4

SGI 1597.4 SG2 797,2 THA 167.40 ELI 404,4 EL2 263.2 ALF 149.1I

LAUNCH D4TE DEC Z4 1965 FLIGHT TIME 98.00 4RRIV4L CA_E 4P_ 1 1966

HELIOCENTRIC CONIC CIST4NC[ 793.?77

RL 147.14 LAL .00 LOL 91,98 VL 28.80? G4L -11.19 A?L 87,76 HCA 138,44 SNA 136.2I ECC .?0951 INC Z.2401 VI 30.278

Rp 108.33 LAP 1.49 LOP ?30.44 VP 38.418 G4P Z,61 A?P 91.68 TAL 236.73 TIP 15.17 RCA 107,67 APO 164.74 v2 34,983

RE 95.621 GL 10.65 GP 13,95 ?AL 157,09 ?AP 113,37 ETS 3.50 7AE 150.75 ETE I61,9? TAD 79,93 ETC 17?,98 CLP-114.i3

PLANETOCENTRIC COMIC

C3 35.675 VHL 5.973 0LA -11.07 RAL 797.40 RAO 6568.4 VEL 1Z,532 PTM ?.27 VHP 3.871 CPA -9.?4 RAP ?96.63 [CC r,3871

LNCH AZMTH LNCH TIME L-I TIME ]NJ LAT INJ LL'_G [NJ RT ASC INJ _TMTH INJ TIME PO CST TIM INJ _ L4T INJ 2 LONG

90.00 Z ? 18 ?006.88 -14.05 ?8.74 161,3_ 114.84 ? 40 4_ 1406.9 -10.38 71,78

90.00 11 13 33 3332.06 ?7.70 144.10 168,17 83.87 I? 44 43 4737.1 76,56 235,61

100.00 3 23 6 I767.37 -15.31 10.14 160.73 115.99 3 5? Z8 1167.4 -11.69 3,??

100.00 12 42 ?7 5071.81 ?9.09 223.30 167.94 82.79 14 6 59 4471.8 77,79 214.74

I10.00 4 18 43 1588.05 -18,64 355.10 158.92 119.19 4 45 13 988.1 -14,61 348.30

110.00 14 3 17 48|8.89 32,80 ?03,43 167.28 79.79 15 ?3 35 4218,9 31.O4 194.65

CIFfERENTIAL CORRECTIONS MID-COURSE EXECUTION AccuRACY CW_BIT _ETERMINATION ACCURACY

TO_ ._6_0 TRA-?.]3?O TC3 _.90_0 _U .4447 5GT I_,_ 8GR 4_.4 _G_ 37_.0 ST 3_6.4 SR _93.3 55 _78,6

ROE -.2987 RRA .2149 RE3 ,2358 FAU .13697 RRT -.7748 RRF -,8141 RTF .8964 CRT -,3605 CRS .7657 CST -.8688

FOE .4391 FRA-1.8795 FC3-3.3238 BSP 4990 SGB 1750,8 R23 ,1380 RI3 -.9074 LSA 476.0 MSA 261.8 SSA 20.3

8DE .3050 eRA 1.349? BE3 .9373 FSP -Jill SGI 1728,? SGZ 280.5 THA 167.94 ELI 470.? EL? 758,? ALr 155.13

LAUNCH CATE OEC Z4 1965 FLIGHT TIME |00.00 ARRIVAL GATE APR 3 1966

HELIOCENTRIC CONIC

RL 147.J4 LAL .00

RP 108.37 LAP 1.31

RC 97.969 GL 10.20

PLANETOCENTRIC CONIC

C3 34.653 VHL 5.887 DLA -II,4? RAL 793.11RA_ 6568.4 VEL 12.49I PTH ?.76 VMP

LNCH AZMTH LNCM TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTM

gO.GO _ f5 4 IgST.T5 -13.50 IT.61 161.58 II5.13

90,00 11 15 17 5356.31 27.73 ?44.42 168.44 84.03

100.00 3 Z8 38 1743.9I -14.76 9.05 160.96 116.79

100.00 17 42 34 5075.58 29.J? ??3.57 160.26 8_.94

110.00 4 ?3 31 1571.04 -18.07 354.1J J59.J3 J19.52

IJ0.DO J4 3 31 4821.22 32.83 ?03.61 167.60 79.89

OIFfERENTIAL CORRECTIONS N|0-COURSE EXECUTION ACCURACY

TOE .0550 TR_-J.3897 TC3-|.0095 BAU ,48?6 SGT 1872.0 $GR 45?.7 SG3 36?.5

ROE -._769 RRA .1140 RC3 .?37? FAU .J3200 RRT -.8005 RRF -.8409 RTF .900?

f0E .3840 FRA-I.TJ00 FC3-3.7976 BSP 5446 5GB 1878,6 R?3 .1737 R13 -.9058

BOE .1813 BRA 1,406J BC3 1,04J7 FSP -J183 SGJ J059o_ 562 76_._ THA J68,38

01STANCE ?99,37|

LOL 91.98 VL ?8.748 G_L -II.02 _?L 87.88 HCA 14|.64 5HA 133,78 ECC .70813 INC ?.I165 VI 30.?78

LOP 733,64 VP 38.366 GAP ?.97 A?P 91.66 TAL 235.7? TAP 17.36 RCA 107.57 APO 164,03 V? 34.970

GP 14,63 ZAL 136.71 ZAP 116.78 ET$ 4.89 7AE 148.33 ETE 167.07 ?_C _9.47 ETC 174.Z1 CLP-IJ7,73

3.891 CPA -8,6? RAP 796.13 ECC 1.3703

INJ TIME PO CST TIM INJ ? LAT INJ ? LONG

? 46 IJ 1387.8 -10,00 20.67

17 44 44 4756.5 ?6.6? ?33,93

3 57 4? IJ43.9 -11,1J 2.17

14 7 9 4473,6 ?7,84 ?J5,OJ

4 50 ? 971,0 -14.00 347.36

15 ?4 12 4771.? 3J.09 194.87

CWB]T 0ETERMINATION ACCURACv

5T 418,9 SR ?77.1 $5 ?J6.0

CRT -,3545 CR5 .7547 C5T -.8733

LSA 483.5 MGA ?54.6 S5A ?0.?

ELJ 436.4 EL? ?48.7 ALl 160.09

1999



JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL 2. 1965-66p

LAUNCH CArE CEC 24 1965

H[LIL_EN rRIC CONIC

RL 147.|4 LAL ._0

RP 108.41 LAP 1.14

R( 200,373 Gk 9.64

PLA_#ET{XENTRIC CCNIC

C3 33.611 VHL 5.797

LNCH AZMTH LN_H TIP,t_

-90.00 ? 19 50

90.00 11 ]4 5?

]t_.O0 3 35 9

J_r'_.O0 12 4? 14

110.00 4 ?9 46

110.00 14 4 6

FLIGHt /;ME 102.00 }RRIV_L CArE _R 5 ]966

CISTANCE ).35.488

L,-'_- 91._ VL 78.691 GAL -I0.85 AZL 88.03 HCA 144.85 5_A 135.33 ECC .?0680 INC ].9747 V] _].77_

LCW_ 236.82 VP 38.312 GAP 3._W3 AZP 91.61 TAL 234.66 TAP 29.49 RCA ]07.34 AP_9 163.31 V? 34.957

GP 15.44 ZAL 156.33 ZAP 119.90 fr5 6.44 ZAE 146.06 ErE 161.87 ZAC 117.15 ETC 273.136 CLP-J?I.J4

CLA -]1.86 RAL ?93.89 RAC 6568.3 VEL 12,449 PTH 2.25 VHP 3.97? CPA -7.84 RAP 79$.83 ECC |,5551

L-J TIM_ IN] LAT ZNJ LL"N6 IN] RT ASC IN] AZMTH "IN] tIME PO CST TIM IN] ? LAT IN] ? L,_-i'JC

I"965.29 -12.84 ?6.28 161.86 115.45 2 5? 35 ]365.3 -9.31 19.38

5363._6 27.78 244.93 ]68.83 84.28 |? 44 15 4765.6 ?6.70 236.43

1777,30 -14.10 7.?B 161.23 116.63 4 3 51 Jl??,3 -10.41 .93

_981.78 29.17 ?24.03 168.66 83.17 14 6 56 4481.8 ?7.9? ?]5.45

1551.24 -17.40 352.96 |59._8 119.90 4 55 37 951.? -15.30 346.26

4825.60 32.88 iL_3.94 168.02 80.08 15 24 32 4?25.6 31,16 195.14

CIFFERENTIAL CCRRECTICN5

TOE .0443 TRA-1.4392 t¢3-1.|182 8AU .5|79

ROE -.2599 RRA .2110 RC3 .2795 FAU .12611

roE ,3354 FRA-I.5734 VC3-3.2483 _SP _8_8

BOE .2588 6_RA 1.4546 8C3 1,1576 FSP -1128

LAUNCH CATE CEC ?4 1965

HELIOCENTRIC CCNIC

RL 147.14 LAL .00

RP 108.44 LAP .96

RC 102.682 6L 11.95

PLANE TL--'K'ENTRIC CCNIC

C3 32.550 V_ 5.705

LNC_ A_WTH LN_ TIME

90.(7,3 ? 27 56

9O.00 11 13 31

100.00 3 4? 54
]00.6_] JZ 41 14

110.0(3 4 36 46

110.6)0 14 3 52

DIFFERENT IAL ,CCRR'EC T IO'W$

TOE .0236 TRA-I.4840 T63-I.7341 8AU .5533

ROE -.2308 RRA ,L_ RC3 ,3061 FAU .IL_049

FOE .7698 $"RA-I .44.¢_0 F'C3-3.?046 8SP 6?87

BOE .2320 BRA 1.4985 8c3 1.2715 rs_ -1093

MIC-CCIJRSE EXECUTION ACCURACY ORBIT 9EtERMINATION ACCURACY

5_T 1948,1 S(,R 462.6 SG3 354.3 5T 439,9 5R 2C_3.2 55 203.0

RRT -.8_'_3 _ -.86_0 RTF .90_ CRT -.3432 CR5 .7480 CST -.H714

SCe 21]02.3 R_3 .1950 R|3 -.9074 LSA 491.6 MSA ?45,6 5SA _3.0

$61 198_._ S(,_ ?._.3 THA 168.76 ELI 457.5 EL? ?37.5 ALF 164 .Of

FLICA-17 TIME 104.00 ARRIVAL CArE APR 7 1966

81STANCE 311. 580

LL'_ 91 .98 VL 28.633 6AL -10.66 AZL 88.19 HCA 148.02 SMA

LCP 740.01 VP _.257 GAP 3.63 AL_P 91.53 TAL 233.54 TAP

GP 16.41 ZAL 155.91 ZAP 1L_?.73 ET5 8._ ZAE 143.93 ETE

134,87 ECC ._551 INC 1,8078 v] _3.77_

71.56 RCA 107.15 APO ]62.59 V? 34.945

161.48 ZAC 118,12 ETC 273.1] CLP-]?4.3]

OLA -12.42 R.AL 294.74 RAO 6568.3 VEL 12.407 PTH 2,24 VHP 4.06? OPA -6.87 RAP ?95.72 ECC 1,5357

L-I TIME IN] LAT IN] LON6 IN] RT AS( IN] AZMTH IN] TIME PC CST TIM IN] 2 LAT IN] 2 LL-I_C

193_.33 -12.05 24.7U 162._0 ]1_.87 3 0 ]4 ]338.3 -8.48 17,fl4

5374.36 _7.85 745.71 J69.3_ 84.67 12 43 6 4774.4 ?6.8? 737,19

1696.45 -13.31 6.77 J61.56 117.02 4 11 10 ]096.5 -9.58 359.47

5091.47 79,75 Z24.74 169.16 83.54 14 6 6 4491.5 ?8.05 216.14

1577.76 -16.60 351.61 159,69 170.32 5 2 14 9?7.8 -17.45 344.96

4832.9? 32.97 ?04.49 168.54 80.40 15 24 ?5 4737.9 31,29 195.67

MI0-CCURSE EXECUTION ACCURACY ORBIT _ETERMINATION ACCURACY
SGT 2076.6 5GR 4?0.6 _63 341.8 ST 460.4 SR ?40.7 SS Ifl7.1

_RT -.8429 I_ -.8904 RW .9035 CRT -._J86 CRS .72J2 CST -.8766

SGfl 2129.3 R?3 .2188 RI3 -.9088 LSA 500.1 MSA 233.? SSA 20.[]

$61 2114.7 $62 248.6 THA 169.03 ELl 468.7 EL2 224.1 ALF 167.68

L_UNCH CArE bEC ?4 1965

HELIL_ENTR16 CONIC

RL 147.14 LAL .00

RP 108.48 LAP .77

RE 105.043 GL 8.08

PLANETL%CENtRIC CONIC

C3 31,477 VHL 5.610

LNO4 AZMTH LN_H TIME

911.00 2 37 51

90.00 11 11 ?

I00.00 3 52 21

I(30.{]0 12 39 13

110,00 4 45 13

110.00 14 ? 50

FLICHT TIM£ 106.00 ARRIVAL CATE APR 9 1966

CISTANCE 317.647

LCI. 91,98 VL 28.573 GAL -10.47 AZL 88.39 HCA 151 .?l S_A 134.40 ECC ,20427 INC 1.6088 Vl _3.278

LL_ 243.20 VP _.?01 GAP 3.94 AlP 91,41 TAL ?32,37 TAP ?3.58 RCA 106.95 APO 161.85 V_ 34.93?

6P 17.62 ZAL 155.47 ZAP 125,26 ET5 10,25 ZAE 141.90 ETE 160.81 ?AC 119.29 ETC 273,2? CLP-I?7.?7

CLA -13,14 RAL ?95.67 RAC 6568.3 VEk 12.363 PTH 2.?3 VHP 4.164 eRA -5.65 RAP ?95.77 ECC 1.5180

L-I TIME IN] LAT IN] LONG IN] RT AS_ IN] AI_MTH IN] TIME PO CST TIM IN] ? LA T IN] 2 LON6

1905,17 -11.06 ??.77 162.61 116.23 3 9 36 1305.2 -7.45 15.95

5390.56 ?7.95 246.89 169.94 85.25 12 40 5? 4790.6 27.00 ?38.35

1664.79 -12.32 4.44 161.96 117.45 4 20. 6 1064.8 -8.55 357.68

5106.18 ?9.36 ?25.82 169.79 84.09 14 4 19 4506.? ?8.?3 217.20

1499,23 -15.61 349.99 160107 1L:_.80 5 lO 12 899.2 -II.41 343.40

4844.50 33,09 205.37 169.22 80,90 15 ?3 35 4244.5 31.48 196.52

OIFFERENTIAL CCRECTIONS

TOE -,0050 TRA-l.5194 703-1,3536 8AU .5868

/iCE -.2055 RRA .2033 RC3 .3360 FAU .11441

FDE .2021 FRA-I._095 FC3-3.1477 8SP 6699

8OE .L_056 tiaRA 1.53_98C3 1.3946 FS.P -1046

LALINO4 OAT[ OEC 24 1965

HELIOCENTRIC CCNIC

MI_-CC_SE EXECUTICN ACCURACY ORBIT CETERMINATION ACCURACY

S6T 2201.3 5GR 481.3 _63 327.8 ST 490.? 5R 219.7 SS 17(].I

RRT -.8601 RRF -.91_0 RTF ,9039 CRT -.7846 CRS .Gfl?? CST -.8841

$68 L_53.3 R_3 .2472 R13 -.9097 LSA 510.0 MSA 217.6 SSA 213,1

$61 2240.3 $6_ 241.3 THA 169,22 ELl 485.2 EL2 208.5 ALF 170,89

FLIGHT TIME 108.00 ARRIVAL CArE APRII 1966

ClSTAN(E 323.692

RL 147.14 LAL .00 LQ. 91.98 VL _.512 GAL -10.27 AZL 88.63 HCA 154,40 SMA

RP IOB._Z LAP .59 LCI° _46._ VP _.144 GAP 4.?3 AlP 91.23 TAL 23i.i6 TAP

RC 107.406 GL 6.97 GP 19.17 ZAL 155.01ZAP 127.45 ET5 12.6_ ZAE 139.93 ETE

PLANETC_ENTRIC CONIC
C3 _0.379 VHL 5,517 0LA -14.10 RAL 296.70 RAD 65r:_.? VEL 12.319 PTH 2.22 VHP

LNCH AZMTH LNCH tIHE L-| TIME IN] LAT IN] LCN6 IN] RT ASC IN] A$"MTH

90.00 ? $0 21 1863.J6 -9.78 20.34 163.14 116,71

90.00 11 6 46 _414.81 ?ft.07 248.65 170.74 86.13

100.00 ,4 4 13 1624.85 -11,06 _.15 162,48 117.95

100.00 12 35 35 5128.36 29.50 ?27.45 170.61 84.94

110,00 4 55 42 1463.60 -14.36 347.99 160.55 121.36
110.00 14 O 36 4862.36 33.?fl ?I]6.73 170.09 81.69

OIFrERENTIAL CC_R_C/ICN$

TOE -.0431 TRA-I.5420 TC3-1.4753 8AU ,6177

ROE -.1793 RRA .1958 RC3 .3694 FAU .10758

FeE .1349 FRA-I.1604 FC3-3.0659 8SP 7027

BOE .1844 P_A 1.5544 BC3 1.5_9 FSP -974

133.93 ECC .20_38 INC 1.3651 Vl _9.278

25.55 RCA 106.73 APO 161.12 v? 34.920

159.83 ?AC 12t_.75 EtC 273.40 CLP-l._0.06

MI0-COURSE EXECUTION ACCURACY

5(27 2319.2 S6R 494.6 SG3 311.4

RRT -._725 _ -.933_ RTF .9028

:568 2371,3 R_3 ,2807 RI3 -.9083

S61 ?359,4 $62 237,6 tHA 169,35

4.278 OPA -4.11 RAP ?95.95 ECC 1,5(_30

IN] TIME PC CST tIM IN] ? LAT IN] ? LONG

3 ?I ?5 1263,2 -6,17 13.57

12 37 1 4814,8 27,24 ?40,08

4 31 18 1074.8 -7.73 355.45

14 ! 4 45?8.4 ?8.49 718.79

5 L_0 5 863.6 -10.11 341,47

15 ?I 38 4262.4 3J.77 197.83

L'IR_It CETERMINATIL-IN ACCURACY
ST 500.? SR 197.1 55 "15Z.0

CRT -.7378 CRS .6774 CST -.8977

LSA 571,8 MSA 198.9 55A 2'0.1

ELI 502.8 EL2 190.5 ALr 173,74

2OO¢.3



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 2, 1965-66_

LAUNCH OAT[ DEC 24 1965 FLIGHT TIME 110.00 ARRIVAL CATE ApR 13 ]966

HELIOCENTRIC CONIC OI5TAN(E 329.714

RL 147.14 LAL .00 LOL 9|.98 VL 2S.450 G4L -]O.O7 4ZL BB.94 HCA J57.58 SHA ]33.45 [CC .20194

RP |06.56 L4P .4D LOP £_H).56 VP 38.066 GAP 4.5£ AZP 90.9S TAL 229.91 T4P ?7.48 RCJ ]D6.GD

RE ]09.770 GL 3.48 GP 21.05 ZAL 154.50 ZAP 129.25 [TS I5.60 7A[ 137.93 ETE ]58.49 7AC 30.69

PLAN6TOCENTRIC CONIC

C3 29.283 VHL 5.411DLA -13.39 RAL 297.66 RAD 6568.2 VEL 12.274 PTH £.ZJ VHP 4.412 DPA -Z.12 RAP Z96.ZD [CC 1.4819

LNCH AZMTM LNCH TIME L-I TIME JNJ LAT INJ LONG |NJ RT ASC INJ AZMTH INJ T|M[ PO CST TIN ]NJ 2 LA T ]NJ Z LONG

90.00 3 6 46 I607.B8 -B.08 17.17 163.86 |17.23 3 36 54 1207.9 -4.36 ]0.46

90.00 10 59 38 3451.67 £8.21 251.34 171.79 87.47 ]Z 30 29 4851.7 27.56 242.73

100.00 4 19 42 1572.60 -9.37 359.16 163.J7 llB.Gl 4 45 54 972.6 -5.49 352.54

J00.00 12 29 24 5162.18 29.68 £29.95 171.70 66.25 13 55 26 4562.2 ZB.B4 221.75

110.00 5 9 1I 14|7.59 -|2.72 345.44 161.18 122.00 fl 32 46 817.6 -8.40 339,01

110.00 J3 36 £4 4689.96 33.53 208.65 171.27 82.9Z 15 |7 54 4290.0 32.]9 J99.87

DIFFERENTIAL CORRECTIONS NID-COJRSE EXECUTION ACCURACY ,ORBIT DE TERMINATION ACCURACY

TOE -.1086 TRA-I.362| TC3-1.6J69 BAU .6536 SGT 2453.£ SGR 519.7 $03 £99,0 ST 529.9 SR J67,0 SS 136.5

ROE -.1456 RRA .|908 RC3 .4157 FAU .J0204 RRT -.8856 RRF -.9523 RTF .9043 CRT -.1734 CRS .44J1 CST -.945T

FOE .O£J! FRA-|.04£9 FC3-3.0|67 BSP 7614 SGB Z507.7 RZ3 .3098 R13 -.9100 LSA 546.3 MSA |67.9 SGA 21.1

BOE .I8J6 BRA 1.5737 BC3 1.6695 FSP -970 5GJ 2496.4 $02 237.2 THA 169.28 ELl 530.8 ELZ 164.£ ALF 176.54

INC 1.0576 Vl 3O.2TB

APO 160.40 VZ 34.909

[TC 184.89 CLP-J32.69

LAUNCH OAT[ DEC £4 I965 FLIGHT TI_ 1J2.00 ARR|VAL DATE APR 15 ]966

HELIOCENTRIC CONIC

RL |47.J4 LAL .OO

RP |08.39 LAP .22

RC 112.133 GL 3.43

PLAN(TOCENTRIC CONIC

C3 £8.£00 VML 3.3JO

LNCH AZMTH LNCH TIME

90.00 3 29 35

90.00 10 47 35

100.00 A 41 0

I00.00 12 18 5J

I10.00 3 27 Z5

110.00 13 48 35

O|FFERENTIAL CORRECTIONS

TOE -.J930 TRA-J.5392 TC3-1.756I BAU .6851

ROE -.J093 RRA .J799 RC3 .4670 FAU .09478

roe -.0871 FRA -.8945 FC3-7.9096 8SP 8015

8OE .gElS BRA 1.5695 8C3 1.8|71 FSP -910

DISTANCE 33].716

LOL 91.98 VL £8.386 GAL -9.86 AZL 89.35 HCA 160.76 SMA 13£.97 ECC .20085 INC .6547 Vl 30.278

LOP £52.73 VP 38,028 GAP 4.79 AZP 9(3,62 TAL 226.61 TAP 29.36 RCA 106.26 APO ]59,67 V£ 34.897

GP £3.59 ZAL J53.92 ZAP 1_0.55 ETS 19.20 ?AE J35.79 ETE 156.68 ZAC 31.73 ETC 188,56 CLP-J35.19

OLA -17,21 RAL 299.21 RAD 6568.1 VEL 12.230 PTH £,20 VHP 4.575 DPA .48 RAP 296.47 ECC 1.4641

L-[ TIME INJ LAT INJ LONG INJ RT A$C |NJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 7 LONG

1731.33 -5.67 12.84 164.93 117.79 3 58 £6 1131.4 -l.gJ 6.J8

5509.37 28.31 25_,fl5 173.23 89.58 12 19 25 4909.4 27.96 246.91

1500.88 -7.02 355/16 164.19 119.13 5 6 1 900.9 -3.08 348.39

3215.07 29.85 233.87 173.20 88.30 13 45 A6 4615.1 29.29 £25.11

1355.A6 -10.45 342,05 1_2,1J 122,73 5 50 1 753.5 -6.06 335.7J

4933.26 33.84 212.J9 172.92 84.87 15 11 9 4333.3 32.76 203,12

MI0-COUR$[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURAC_

$GT 2573.6 $GR 548.8 SG3 281.0 ST 370.6 SR 133.6 Ss 130.7

RRT -.8910 RRF -.9674 RTF .9034 CRT -.1J15 CRS .1989 CST -.980J

SGB 2631.3 R23 .34J7 R13 -.9097 LSA 585.1MSA 133.1 5SA 22,5

SGI 2620.1 SG2 244.8 THA 169.15 ELI 570,8 EL2 132.7 ALF J78.42

LAUNCH OAT[ DEC 24 1965 FLIGHT TIME 114,00 ARRIVAL CAT[ ApR 17 1966

HELIOCENTR|C CONIC

RL 147.14 LAL .DO

Rp 108.63 L4P .03

RC IJ4.493 GL .55

PLANETOCENTRIC CONIC

C3 27.191 VHL 5.£|4

LNCH ATNTH LNCH TIME

90.00 4 4 IO

90.00 lO 26 3

100.00 5 12 52

100.00 12 O 3

110.00 5 53 57

110.00 13 35 Z6

DIFFERENTIAL CORRECTIONS

TD[ -,32OB TRA-J,5348 TC3-J.90JI BAU ,7J73

ROE -.0621 RRA .]649 RC3 .5305 FAU .08674

rOE -.2260 FRA -.7399 FC3-£.7618 BSP 8466

BOE .3267 BRA 1.5436 Be3 1.9737 FSP -849

DISTANCE 341.698

LOL 91.98 VL 28.322 GAL -9.64 AZL 89.90 HCA 165.93 SMA 13Z.48 ECC .19962 IN( .]DZ3 Vl 3D.278

LOP 255.91 VP 37.970 GAP 5.05 ATP 90.10 TAL 227.Z7 TAP 31.21 RCA 106.01 APO 158.96 vZ 34.886

GP 27.04 7AL ]55.14 TAP 131,14 ETS £5.69 ZAE ]35.3Z [TE 154.29 _AC 33.Z7 ETC J93.Z3 CLP-137,61

0Lk -I9.BTRAL 300.86 RAD 6568.1 VEL ]2.189 PTM 2.19 VMP 4.787 DPA 3.99 RAP 296.65 [CO 1.4475

L-] TIME IN] LAT IN] LONG IN] RT A$C |NJ AZNTH IN] TIME PO CST TIN IN] Z LAT IN] Z LONG

1616.81 -2.00 6.42 166.70 IlB.Z5 4 31 7 ]0J6.8 J.79 359.79

5605.76 28.16 262.60 ;75.28 93.11 11 59 £9 5005.8 Z8.29 233.94

]395.J2 -3.48 349.3| 165.88 ]19.71 5 36 7 795,1 .50 _4Z.78

550£.68 £9.83 240.38 175.36 91.73 15 £8 25 470£.7 29.77 _31.38

1266.34 -T.13 337,28 163.62 J23.52 6 15 4 666.3 -£.68 331,03

5004.22 34,14 217.71 175,35 88.12 14 58 51 4404.Z 33.30 208.53

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCUR4CV

5GT 2696.4 SGR 589.8 $G3 260.T ST 645.9 SR 9].0 SS 15Z,8

RRT -.8916 RRF -.9794 RTF .9032 CRT -.1363 CRS -.O]60 CST -.9734

SGB 2760,1 R23 .3676 R13 -.9102 LSA 662.9 MSA 93,2 SSA Z3.0

SGI 2747.7 SG2 £61.9 THA 168.86 ELI 646.0 EL_ 90.1 ALF 178.88

LAUNCH DATE DEC 24 1965 FLIGHT TIME 116.00 ARRIVAL DATE APR 19 1966

HELIC([NTRIC CONIC

RL |47.J4 LAL .OO

RP 108.66 LAP -.16

RC 116.85Z GL -3.90

PLAN(TOCENTRIC CONIC

C3 Z6.423 VHL _,140

LNCH AZMTH LNCH TIME

90.00 5 6 42

90.00 9 40 4I

100.00 6 8 18

100.00 11 Z! 46

110.00 6 37 31

110.00 13 9 £

OIFFERENTIAL CCRRECTIONS

TOE -.5215 TRA-].4727 TC3-2.0338 BAU .7493

ROE .0049 RRA ,1403 RC3 .6044 FAU .07692

FOE -.4OJ1 FRA -,3677 FC3-£.5£01 85P B907

BOE .5216 BRA 1.4794 8C3 2.1217 FSP -769

DISTANCE 347.659

LOL 91.98 VL 28.257 GAL -9.41 AZL 90.72 HCA J67.JJ 5MA 132.00 ECC ,19866 INC .7188 V] 30.778

LOP £59.08 VP 37.912 GAP 3.30 AZP 89.30 TAL Z25.90 TAP 33.01 RCA J05.75 APO 15_ .25 V2 34.875

GP 31.90 ?AL 151.81 ZAP 130.60 ET$ 29,38 ZAE 130.13 ETE 151.J8 ?AC 35.4l ETC 199.21 CLP-140.05

DLA -23.98 RAL 303.00 RAO 6568.J VEL 12.157 PTH £.18 VHP 5.097 DPA 8.89 RAP 796.54 ECC 1.4349

L-I TIME INJ LAT INJ LONG INJ RT ASC /NJ AZNTH INJ TIME PO CST TIM INJ 2 LA T INJ Z LONG

1415.88 4.47 355.20 170.32 117.99 5 30 I8 815,9 8.18 348.49

5792.47 26.73 276.06 178.14 99.70 11 17 13 3J92.5 77.80 267.56

12J7.03 2.55 339.53 169.26 119.79 6 28 35 617.0 6.50 332.97

5466.55 £8.90 252.46 178.52 98.01 I£ 52 52 4866.6 79.70 243.73

IJZG.4£ -J.78 329.88 166.55 124.14 6 36 16 5£5.4 £.71 3£3.68

5130.93 33.96 £27.60 179.15 93.97 14 34 33 4330.9 34.16 218.36

HZS-C_JRSE EXECUTION ACCURACY ORBIT DET[RMINATION ACCURACY

SGT 28J7.4 $GR 644.6 SG3 234.9 5T 795.2 SR 55.0 $5 £19.B

RRT -,8867 RRF -.9877 RTF .9036 CRT -.733£ CRS .53]0 C_T -.9493

SGB 2890.2 R23 .38A5 RJ3 -.9JIB LSA 8£3.3 _SA 73.$ SSA 2J.5

SGI 28?5.4 $G2 £97.! THA 168.4J ELl 796.£ EL2 37,3 ALE 177.09

£ool



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 2 1965-66

LAUNCH 0ATE DEC 24 1965

HELIOCENTRIC CONIC

RL 14T,14 LAL ,00

RP 108.69 LAP -,35

RC 119.206 GL -I|.ZI

PLANETOCENTR[C CONIC

C3 26.486 VHL 5.146

LNCH ATMTN LNCH TIME

17.33 5 55 29

I01,67 9 11 59

77,33 5 55 29

102,67 9 17 59

II0,00 B IE 15

llO.O0 IZ 0 23

FL]GNT TIME lJS.0O

DISTANCE 353,600

LOL 91.98 VL 28.192 GAL -9,18 ATL 92,06 NCA 170,27 SMJ

LOP 268.25 VP 3T.854 GAP $.54 AZP 87.9? TAL 224.49 TAP

GP 39.09 7AL 148,88 _AP 128,18 ET$ 36,56 ZA[ 125,48 ETE

ARRIVAL CATE APR Zl 1966

13|.52 ECC .19794 INC 2,0602 Vl 30.276

34.76 RCA 105.49 APO 157,55 vz 34.B65

|4?.30 ZAC 38.93 [TC 207.02 CLP-14Z,76

OLA -30,8| RAL 306.2? R40 6668.1VEL ]Z.|60 PTH 2.|6 VHP

L-I TIME INJ LAT INJ LONG ]NJ RT A$C INJ AZMTH INJ TIN[

|266,40 19.40 353,26 180.06 114,4I 6 16 55

636,0T 19,4| 305.22 180.07 114.4J 9 28 34

1286,40 19.40 353.26 |80.06 IJ4.4J 6 |6 55

635,01 19.41 306,22 180,07 I14,4| 9 28 34

841.Z8 9.00 314.96 174,19 125,12 8 26 16

3416,23 30.53 249,06 |84,59 106.18 I3 30 40

5,630 DPA |6,05 RAP 295.T6 ECC 1.4339

PO CST TIM INJ 2 L&T INJ 2 LONG

686,4 22.53 343,79

35.J 22.54 297,75

686.4 22.53 345.79

35.1 22.54 29T,T3

241.3 13.30 308._9

4616.2 52,44 240,36

ORE[T 0ETERNINATION ACCURAC y

ST 1107,2 SR 134.7 S$ 346.2

CRT -.9731CRS .9932 CST -.9584

LSA 1163.? MSA 98.2 $54 g.J

ELI 1114.9 ELI 30.6 ALF |T3.24

OIrrERENTZAL CC_RECTION$ MID-COURSE EXECuTION ACCURACY

TOE -,8754 TRA-J,3&JO TC3-2.0_95 8AU ,7803 $_T 2939,5 SGR 712.0 SG3 199.4

ROE .JI30 RR4 .0840 RC3 .670I FAU .06388 RRT -,8730 eRr -,9914 RTF ,9061

rOE -.6235 rRA -,3689 FC3-2.088I 8SP 9354 SGB 3024.$ R25 .3888 Ri3 -.9158

BOE .P829 8RA ],3443 BC3 _.2038 FSP -66_ SGi 3005.4 SGZ 339.7 THA 167.90

LAUNCH DATE DEC 24 1963 FLIGHT TIME J20,00

NEL]OCENTRIC CONIC D|STAN(_ 359.$14

RL J47,J4 LAL ,00 LOL 91.98 VL 28,127 GAL -8.93 AZL 94.67 HCA 173,43 SMA

RP IO8,72 L4P -,$3 LOP 266.42 VP 37,797 GAP $.77 AZP 85.36 TAL _23.06 TAP

RC 121,551 GL -24,37 GP $0,28 ZAL 141.23 ZAP JZ_,30 ET$ 45°?8 ZA[ 117.75 [TE

PLAN[TO(ENTRIC CONXC

C3 30.095 VHL 5.486 OLA -43.00 RAL 312,89 RA0 6$f_.Z ¥EL 12.307 PTH 2.2E VHP

LNCH AZMTH LNCM TIME L-I TIME INJ LAT

56.17 4 24 30 1667.33 24.98

123.83 lI 41 2? 5606,73 25;00

56,I7 4 24 $0 1867,53 24.98

J23.83 II 4J Z? 5606.73 15,00

36.J7 4 24 30 J667.$3 24.98

123.83 IJ 4! 27 5605.73 26,00

DIFFERENTIAL CORRECTIONS

TDE-I.638| TRA-J.0420 TC3-1.89II 8AU .8024

ROE ,3242 RRA -,0100 RC3 .6334 FAU .04691

FOE -.#990 FRA -.J357 FC3-J.3ZO? 8SP 9876

80E 1.8699 8RA 1.0420 8C3 J.g�a3 FSP -496

ARRIVAL D4TE APR 23 |966

131,04 ECC .19707 INC 4.6726 Vl 30.278

36,47 RCA I05,22 APO I56,87 VZ 3=.836

143,33 7AC 45.04 ETC 2|7.44 CLP-146.72

6./99 0PA 26.99 RAP 293,1T £CC 1.4953

INJ LONG INJ RT A$C INJ AZNTH INJ TIME PO CST 71N INJ 2 LAT INJ 2 LONG

21.23 192.90 126.22 4 $2 38 1067.3 29.32 20.23

261.33 I9E.9I 126.2! 13 14 $E 5006.? 29.$4 z34.33

27,23 192.90 I26.22 4 52 38 1067,5 29.5Z 20,23

261.33 192.91 186.21 13 14 52 5003.? 29.54 254°33

27.23 19Z,90 J26,28 4 32 38 J067,5 29.52 20,23

261,33 192.91 I26.Z1 13 14 52 3005.7 29,54 254.33

NI0-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 30?3.$ $6R 773.2 SG3 I$O.J ST _769,3 SR 339.3 ss 533.Z
RRT -.8416 RRF -.9844 RTF .9172 CAT -.9641CR$ .9972 CST -.g812

SG8 3169.3 R23 ,3676 RJ3 -.9278 LSA 1879.9 MSA 131.8 SSA 3.O

$01 3J4Z.9 SGZ 408.3 THA I67,84 ELl 1799,3 EL2 68.6 ALF I69.30

LAUNCH DATE C[C 24 t965

N[LIOCENTRIC CONIC

RL J47.I4 LAL .00

RP _08.T5 LAP -,T2

RC 123,90_ GL -47,97

PLAN[TOC[NTRIC CON]C

C3 60.295 VHL 7,765

LNCH AZMTH LNCN TIME

31,50 4 44 24

148.50 14 33 IZ

3|,50 4 44 24

148,50 14 33 IZ

31.50 4 44 24

148.50 I4 33 IZ

FLIGHT TIME 122,00

0|STANCE 365.574

LOL 91,98 VL 26.061 G4L -8,67 ATL |0_.00 HCA 176.54 $M4

LOP 268.$9 VP 37.140 GAP $,99 4IF 76.02 T4L 221.$5 TAP

GP 67,94 ZAL 122.E$ ZAP 1|0.69 ET$ 61.70 ZAE 103.25 ETE

OLA -62,61RAL 336.8? RA0 6669.1 V[L I3,478 PTH 2,46 VHP

k-I TIME ]NJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME

2014.35 Z3.27 61.96 233.98 I49,95 5 11 $8

8606.86 23.28 259.36 234,00 149,95 16 6 39

2014.35 23.27 6/.96 233.98 149.95 5 I? 58

5606.86 23,Z8 259.36 234.00 149.95 16 6 39

2014.35 25.27 61.96 233.98 149.95 5 17 $6

5606,86 23.28 259.36 234.00 149,95 16 6 39

ARRIVAL DATE APR 25 1966

I$0.$1 [CC .19618 INCII.9993 v! 30.278

38.09 RCA 104.95 APO I56.J8 vz 34.846

146.2I ZAC 55.75 ETC 255,64 CLP-I60.21

10,683 OPA 43.7Z R4P 263.73 ECC 1.9923

PO CST TIN INJ 2 LAT INJ 2 LONG

14|4.5 30.|3 57.73

5006.9 30.1J 253,|5

1414.3 30.13 51.15

5006.9 30.14 255.13

1414,3 30.13 5T.75

5006,9 30.14 255.15

C]rrERENTI4L CORRECTIONS NZO-COUR$E [XECUT|ON ACCURACY ORBIT D£TERMINATIOR ACCUR4CY

TOE-3,9783 TRA -.0347 TC3 -.8682 BAU .7_00 SOT 3230,8 SGR $95.0 $G3 88.1 ST 2935.8 SR 287.3 SS 793.9

ROE ,3483 RRA -.2637 RC_J ,E098 FAU .0_E05 RRT -.6089 RRr -.8051RTF ,9603 CRT -.89Z7 CR$ .931I CST -.9956

g02-1,1608 FR4 ,1578 rE3 -,3166 86P 10149 SG6 3285.1RZ3 .26Z0 R13 -,9647 LSA 3051.3 NSA 146,4 SSk ,8

80E 3,9935 8RA ,2680 8C3 ,8932 gSP -281 SGI 3231.4 $G2 468.9 THA 173,47 CLI 2947.0 EL2 129,0 4LF 173.00

LAUNCH DATE DEC 24 1865 FLIGHT T|M( I24,00 ARRIVAL DATE 4PR 27 I966

HELIOCENTRIC CONIC DISTANCE 370.633

RL 147.14 LAL ,00 LOL 81,88 VL 27.996 GAL -8.28 AZL J66,3_ HCA J79,07 SNA 1_O.10 ECC ,|8382 1NC76.3824 Vl 30.278

RP 106.78 LAP -,80 LOP 271.76 VP 57,683 GAP 8,02 AZP 13.6| TAL ZJ�,?Z TAP 38.80 RCA |04,88 APO |35,31 V2 34.838

RC 126.243 GL -48,18 GP 52,4Z ZAL 96,27 ZAP 94.68 ET$ I?J,53 ZAE $?.I8 ETE 245,60 Z4C 70,20 ETC 355,38 CLP 87.70

PLAN[TOCENTRIC CONIC

C31303.077 VML 36,126 OLk -45,90 RAL 18.18 RA0 6673,1 VEL $7.767 PTH 3.$4 VHP 46,518 DPA 45.58 R4P 217.81ECCEZ.4TB3

LNCH AZNTM LNCH TIME L-I t|NE INJ LAT INJ LONG INJ RT ASC |NJ AZNTH INJ TIME PO C$1 TIN INJ 2 LAT |NJ 2 LONG

52,23 8 30 6 2286.68 -.83 $9.24 288.98 135.90 8 8 I5 1686,7 4.81 54.08

127.77 16 17 II 856.70 -.BZ 308.14 889.00 135.90 I6 31 28 256.? 4.82 302.98

52,23 8 30 _ 8286.66 -.83 59.24 288.98 135.90 9 8 13 1686.? _.8! 34.08

J27.77 16 17 Jl 856.70 -,82 308.14 288.00 135.<30 16 31 28 256.7 4.92 302.8B

St.23 8 _0 6 2286.66 -,83 $9,24 288.88 135.80 8 8 t3 1686.? 4,8J 54.06

]2?.?? 18 t7 II 856.70 -.82 308.J4 _89,00 J$$.90 16 31 28 256.7 4,gZ 302.98

OIFFERENTJAL CORRECTIONS MJO-COUR$_ £g_CUTION ACCURACY ORBIT O_T_RMINATION ACCURACv

TOE 4.36?0 TRA -.645? T(3 -,0692 BAU 3.2618 SGT 892.5 SGR 2602.8 $G3 46.6 ST 725,8 SR |334,8 SS I07J,5

1_OE-7.57|_ RRA 8,$060 RC3 .1737 FAU-.03|86 RR7 -.?6?4 RRF .998J RTF -,?400 CRT -.8248 ORS -.8883 CST .9100

F02-1.4837 FRA 1.828| FC3 .0345 86P 9653 $G8 2761.6 R23 -.0980 R13 .9861 L$A 1839.6 M$A 267,7 $$A .6

80E 6.8420 ¢R4 8.5305 8C3 .1868 FSP -171 5G1 _685.$ 5G2 552.5 THA 105.4| ELI 1489,3 EL2 245.7 ALg 1|7.50

2002



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 2, 1965-66

LAUNCH OATE DEC 24 J965 FLIGMT TIM( 326,00 ARRIVAL 0ATE APR 29 1966

N(LIOCENTRtC CONIC

RL J47.J4 LAL .DO

RP 106.B0 LAP -1.D8

R( J28.581 GL 58.55

PL4NETOCENTRIC CONIC

C3 124.595 VHL |1.|62

LN(H 4ZMTH LN(H TIME

59.78 15 53 40

12D.22 22 39 JO

59.78 J5 53 40

120.22 ZE 39 10

59.76 15 53 40

J2D,22 22 39 JO
O_FFERENTIAL CCRRECTIONS

TOE 4.8103 TRA-3.]705 TC3 -.2896 BAU .4836
ROE -.93J4 RRA 1.4103 RC3 .0202 FAU ,01656

rOE ;.4696 tea -.2659 rC3 -.IlSI BSP 1053I

BOE 4.8996 BRA 3.4699 BC3 .2903 FSP -Z6Z

OISTANCE 317.434

LOL 91,98 YL 27.930 GAL -6.21 AZL 69.95 H¢4 J63.|4 SMA IZ9.63 [CO .J9565 INCEO.|4BB VI 30.ZTB

LOP 274,92 VP 37.627 GAP 6.49 AZP I|0.JZ TAL 218.67 T*P 41.81 RCA 104.27 APO 154.99 vZ 34.830

GF -68.77 ZAL 110.45 ZAP 110.67 [TS 273,14 ?hE 96.35 ETE 195.29 _4( #4.53 ETC I03.18 CLP-J67.J2

DLA 40.47 RAL 301.67 RA0 6570.3 VEL i5.£B2 PTH E.79 VHP 11.661 DPA *64.90 RAP 5J.0B ECC 3.0505

L-Z T|NE INJ LAT XNJ LONG ZNJ RT AS( ]NJ A_NTH IN| TIME PO (ST TIN IN| 2 LAT ;NJ 2 LONG
4604,23 -9.96 209.|9 199.81 50.56 17 10 24 4004.2 -14.97 203.22

3339.89 -9.94 112.81 199.80 50.56 25 34 50 2739.9 -14.95 106.84

4504,23 -$.96 209.I9 J99.8J 50,55 J7 IO 24 4004.2 *J4,97 205,22

3335.89 -9.94 112.81 199.80 50.36 23 34 50 2739,9 -14.95 106.64

4604.23 -9.96 209.|9 199.B1 50.56 17 10 24 4004,2 -|4.9? 203.22

3339.69 -9.94 JJI,BJ |99,80 50,36 23 34 50 2739.9 -14.95 106.84

NI0-COUR$E (XECUTXOI ACCURACY _RB|T DETERMINATION ACCURACY

SGT 3330.3 5GR 1066,O SO3 79.0 ST 2351.2 $R 556.9 $$ 772.1

RRT'-.�I4Z RRF -,8202 RTF .9814 CRT -.9599 CRS .9353 (ST -.8970
$GB 3496.7 223 -,2246 RI5 -.9740 LSA 2718.0 NSA 166,6 $$A .8

SGJ 347_.| SG2 414.3 THA J63.45 ELl 2606.B EL2 152.7 kLr 168.13

LAUNCH DATE DEC 24 J965 FLIGHT T|NE 128.00 ARRIVAL 0ATE NAY ] 1966

HELIOCENTRIC CONIC 01STANCE 383.244
eL _47.J4 LAL .OO LOt. 91,98 VL 27.865 GAL -7.93 AZL 78,36 HCA

RP |08.82 LAP -|.26 LOP 278.09 VP $7.371 GAP 6.68 AIP |01.56 TAL

R( J30.911 GL 48.30 GP -49.13 ZAL 120,20 ZAP 125.94 ET$ 299.44 ZA£

PLAI_[TOCENTR|C CONIC

C3 55.666 VNL 7.46I 0LA 29.40 RAL _{3_.28 RAO 6569.0 V(L'J3.305 PTH 2.43 VHP 7.230 OPA -68,37 RAP 33|.84 ECC 1.916J

LNCH 4_NTH LNCH TIME L-I TIN( INJ LAT INJ LONG INJ RT ASE INJ AZMTH ZNJ T|ME PO CST TIN INJ 2 LAT INJ 2 LONG
81.74 JB 7 Z 4OJO.J9 -13.23 163.O8 IB6.6S 63,_0 19 J3 52 3410.2 -16.68 15B.O_

98,26 20 22 42 3571.92 -I3.2J J32.89 186.64 $3.49 21 _2 J4 2971.9 -16.66 |25.84

100.00 2J 2J 40 3383.09 -J7.73 J2|.I3 188.88 65.53 22 I8 3 2783.1 -20.89 II3.76

100.00 19 50 45 36?4.25 -8,79 138.|Z J84.29 6|.3| 20 52 0 3074.3 -12.55 131.35

110,00 O 3 44 2667.65 -2e.06 B8.18 193,50 69.63 0 51 52 2267.7 -30.57 79.88

IJO,OO 19 29 $ 3742.43 .75 137,43 |78.46 55,82 20 31 29 3142.5 -3.?4 131.22

OIFF(R£NTZAL CORR[(TXONS NZO-COUR$¢ _X£CUT_ON ACCURACY ORBIT OETERNINATION ACCURACY

TOE Z.7069 TRA-2.8052 TC3-1.0059 BAU .7526 SGT 3562.1 SGR 344,9 $63 137.3 ST 2207,6 $R 233.8 $S 719.0

ROE .293I RRA .2387 RC3 -.|039 FAU .03930 RRT .1_68 RRF .477! RTF .9377 CRT .9162 CRS -.9041 (ST -.9848

FOE J.47_$ FRA -.727J FC3 -.6J12 BSP JJOO$ $GB $378,8 R23 .3419 RI3 .9382 LSA 2326.4 NSA 177,2 554 1.4
BOE Z.7227 BRA Z.8J54 BC3 1.0|12 FSP -460 SGI 3562.5 SG2 341.1 THA .82 ELI 2215.9 EL( 134.6 4LF 4.96

I66.24 SMA J29.17 ECC .19496 INCII.G443 VJ 30.278

217.09 TAP 43,33 RCA J03.93 4PO 154.35 V2 34.822

1J2.37 (TE _09.16 ZAC 72.10 (TC 126.17 CLP-I55.76

L4UNCH 0ATE 0EC Z4 1965 FLIGHT TIME |30,00 ARRIVAL 0ATE N4Y 3 196_

HELIOCENTRIC CONIC

RL 147,14 LAL .00

RP 108.85 LAP -1.43

RC 133,236 GL 41.73

PLANETOCENTRIC CONIC

c3 40.092 VNL 6,332

LNCH ATNTH LNCH TIME

9D.O0 21 5_ 23

90.00 16 49 52

100.00 23 32 12
100.00 17 53 45

110.00 1 19 55

110.00 18 26 27

O|FF(RENT_AL C(_RECTION$

TOE 2.0118 TRA-2.5391 TC3-1.5293 BAU °8227

ROE .2568 RRA .1223 RC3 -.1263 FAU ,05230

FOE 1.4201 FRA -.7058 _C3-I.1295 BSP 1|389

BDE 2.0281 BRA 2.5421BC3 1.5349 FSP -592

DISTANCE 369.068

LOL 91.96 VL 27.$00 GAL -7.65 AZL 61.20 HCA 169.35 SMA IZ8.72 (CO .19452 INC B.7967 Vl 30.278

LOP 281.25 VP 37.317 GAP 6.05 AZP 96.65 TAL 215.51 TAP 44.90 RC4 103.69 APO 153.75 V2 5_.816

GP -36,46 rAL 124.75 ZaP 135.65 ET$ 306,2_ ZAE J20.27 (T[ 206.37 ZAC 64.98 ETC 134.32 CLP-152.76

DLA 22.99 RAL 302.97 R40 6565.3 VEL 12.707 PTH 2.31 VHP 6.120 OP4 -55,65 RAP 325.64 (CO 1.6598

L-| TIME IN| LAT IN| LONG IN| RT AS( |NJ AZMTH IN| TIME PO (ST TIM IN| 2 LAT IN| 2 LONG
3201.29 -26.07 110.63 185.77 78.54 22 46 44 2601.3 -27.39 102.41

4215.64 .33 172,91 176,00 61.69 19 0 9 3616.6 -_.21 166.2e

2852.69 -28.25 $7.86 I66,24 79.79 24 20 14 2282.7 -29.37 79.24

4010.47 2.51 156.68 174.93 60.20 19 0 35 3410.5 -|.47 150.16

2557.99 -33.51 64.I4 187.17 82.61 2 2 33 1958.0 -34.14 54.95

3907.93 7,04 146.11 172.12 56.46 19 31 55 3307.9 2.58 139.86

NI0-COURS( EX(CUTION ACCURACY ORBIT 0(TERMINATION ACCURACY
SGT 3646.3 $GR 308.1 SG3 176.6 ST 1969.3 SR 235.Z SS _BB.B

RRT .3_OJ RRr .7113 RT_ .9179 CRT .8556 CRS -.9508 (ST -.973_

SGB 3659.3 RZ3 .3612 213 .9_$9 154 2091.O MSA 188.4 $54 2.6

$GI 3648.3 $62 283.3 THA 1.90 ELI 1979.6 EL2 121.1 kLF 5.66

LAUNCH O4T( O(C 24 1965 _L_GHT TIME 132.00 ARRIVAL OAT( _AV 5 1966

HELIOCENTRIC CONIC 0I$TANC( 394.933

RL |47.|4 LAL .DO LOL 9_.98 VL 27.73_ GA_ -7.36 AZL 8_.62 HCA J92._4 SMA 128.27 EC( .|9420 IN( ?.3753 Vl 30.278
RP 108.87 LAP -1.60 LOP 284.4| VP 37,463 GAP 7.06 AZP 97.E0 TAL 213.92 TAP 46.46 RCA 103.36 APO 153.19 V2 34.809

RC 135.533 GL 37.62 GP -28.37 ZAL 126.76 ZAP 141.81 (T$ 314._4 ZA_ 124,33272 202.40 24C 61.43 (TC 139.97 CLP-153.30

PLANE TO¢ENTRJC CONIC

C3 _3,459 VHL 5.794 DLA 19.21RAL _04.79 RA0 6566.3 V_L 1_.443 PTH 2.25 VHP 5.737 0PA -47._J RAP 324.29 ECC 1.5506
LNCH AZNTH LNCH TIN( L-_ TXM( JNJ LAT INJ LONG INJ RT ASC |NJ AZ_TH INJ TIME PC) CST T_M INJ 2 LAT INJ 2 LONG

90.00 Z2 47 9 2963,52 -29.03 93,45 182._7 8_.99 23 36 56 2366.5 -28.32 86.79

90.OO 16 JO 37 4340.04 4.54 179.BJ 173.57 62.02 17 22 57 3740.0 .77 173.16
JO0.OO O 24 19 26e3.88 -29.77 73.45 I63.08 87.21 | 9 5 2085.9 -29.64 64.65

100.00 17 20 4 4II5.9| 6.05 162.50 172.74 60.67 le 28 40 3515.9 _.10 155.95

110.OO I 58 16 2391.92 -34.18 5J.23 133.1_ 90.41 2 38 B J791.9 -33,75 42.02

110.00 18 2 36 3982.63 9.B3 150,10 170,44 57.05 J9 8 59 3352,6 5.43 143.77

DIFFERENTIAL CORRECT|ONS MI0-COUR$[ EXECUTION ACCURAEY ORBIT OET[RNINA T|ON ACCURACY

TD( 1.6953 TRA-2,3637 TC3-|.9263 BAU .8629 SGT 3742.3 SGR _7._ $63 197.0 ST 183J.4 SR 206.7 SS 655.B

ROE .2053 RRA .0972 RC3 -.ID24 FAU ,05829 RRT .3638 RR_ .6912 RTF ._074 CRT .9414 CRS -.9545 (ST -.9639

FOE 1.3J9J FRA -.6364 FC3-|.5032 BSP 1|770 SGB 3751.1 R23 ,1B$J RJ3 .9060 LSA J946,3 MSA 196.1 5SA 3.9

BOE 1.69T9 BRA 2.5657 BC3 J.9290 rSP -661 5G1 3743,5 SGZ 239,6 THA 1.44 EL! J839.6 EL2 1JJ.2 AL_ 5,44

2OO3



JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL 2. 1965-66J

LAUNCH DATE DEC 24 196_ FLIGHT Tiff[ |34.00 ARRIVAL Oat[ NAY 7 |966

HEL]OCENTflIC CONIC DISTANCE 406.770

RL IA?.li LAL .00 LOL 91.98 VL 27.6?0 GAL -7.07 AZL 83.48 NCA

RP I08,88 LAP -1.76 LOP 287.58 VP 37.4]0 GAP 7.27 AZP 96.26 TAL

RC ]37.663 GL 34.90 GP -22.96 ZAL 127.48 ZIP 149.01 ITS 3]9.02 ZAE

PLANETOCENTR|C CONIC

C3 29.676 VHL 5.448 DLA ]6.89 RAL 306.60 RAD 6568.2 VEL J2.290 PTH

]95.70 SNA J27.83 ECC

2i2.30 TAP 48.00 RCA

]26.57 [TE 19J.97 ZAC

Z.2] VMP 5.597 DPA

LNCH AZNTH LNCH TIN[ L-I T[NE IN| LkT IN| LONG |NJ RT A$C IN| AZNTH IN| TIN[

90.00 73 |8 16 2865.93 -28.3! 86.64 181.46 90.40 24 6 2

gO.O0 J5 53 54 4400.30 6.46 ]63,20 173,03 62.37 17 7 14

IOO.OO 0 53 I! 2572.54 -29.85 65.03 ]6J.43 9|.64 I 36 4

I00.00 |7 5 36 4|66.92 ?.8I I65,46 172.29 61.05 18 15 5

110.OO E 22 4l 2292,52 -33.86 43.49 IBJ.15 94.98 3 0 54

I|O,O0 17 52 35 4021.7| IJ.27 152.2I 170.21 57.5l IB 59 37

OIrr[RENTIAL C(_RECTIONS NI0-COURSE

T0[ 1.5066 TRA-2.2685 TC3-2.2475 BAU .8920 SGT 3837.4

ROE .|774 RRA .0869 RC3 -.0629 FAU .06027

FOE |.2232 FRA -.5524 FC3-1.758| BSP J2047

8OE 1.5J72 BRA 2.2702 BC3 2.2484 FSP -684

• |9398 INC 6.5J7T vl 30.278

I0].03 APO 152.62 V2 34.804

59.92 [TC 144,31 CLP-13A,ZZ

-41.54 RAP 324.44 ECC |.4094

PO CST TIN IN| 2 LAT IN| Z LONG

2265.9 -:_.96 TT.99]BOO.) .71 176.53

J972,5 -29.3! 56,27

3568.9 3.89 158.86

J692,5 -32.80 34.4!

3421.7 6.90 145.8A

ORBIT DETERMINATION ACCURACv

ST J754o] SR 188.8 SS 628,9

CRT .8287 CRS --9569 CST -.9553

LSA 1862.0 MSA 2OZ.] SSA 5.2

ELI 176J,] EL2 |05.3 ALF 5.J2

EXECUTION ACCURACY

$GR 220.6 SG3 206.1

RRT ._663 RRF .5955 RTF .9003

8GB 3843,7 R23 .3683 R]3 .9007

SG| 3837,8 562 212.6 THA .68

LAUNCH 0AT_ O[C 24 I965 FLIGHT TIME J38.00 ARRIVAL 04 T[ NAY 9 1966

HELI(XENTRIC CONIC 8ISTANC£ 406.599

RL |47.]A LAL .O0 LOt. 9|.98 VL 27,606 GAL -6,77 kZL 84.06 HCA J98°86 SMA ]27.39 ECC .19388 INC 5.9419 V! 30.278

RP I08.90 LAP -1,92 LOP 290.74 VP 37.358 GAP 7.46 AZP 95.63 TAL 2]0.66 TAP 49.52 RCA I02.69 APO 152.09 V2 34.799

R( |40oi64 GL 33.02 GP -]9.|6 ZAL ]27'A0 ZAP J49.08 ETS 322.67 ZA[ |27.83 [T[ J96.2] ZAC 59._8 E?C I47.75 CLP-153.26

PLANETOC[NTRIC CONIC

C3 27.|28 VHL 5.Z08 OLd ]5.45 RAL 308,40 RAO 6568.J VEL |2.]86 PTH 2.]9 VHP 5.560 DPA -37.30 RAP 325.27 [CC |.4465

LNCN AZNTH LNCH TIN( L-I TIME IN| LAT _NJ LONG IN| RT A$C IN| AZMTH IN| TIME PO C$T TIN IN| 2 LAT IN| 2 LONG

90.00 Z3 39 14 2790.40 -28.]3 8I,IZ 180.88 93,I6 24 25 44 2190.4 -27.42 72,54

90.00 J5 47 19 4431.02 7.42 ]84.94 J73.24 62.60 ]7 ] JO 383].0 3,70 |78.25

|00.00 I J2 38 2300.79 °29.59 59.7J ]80,?? 94.42 ! 54 39 |900.8 -28.67 5J.03

|00.00 I? 0 JJ 4195.86 B.?O ]66,97 J72.56 6].29 16 lO 7 3595.9 4.80 J60.]5

IIO.O0 2 40 3 2228.32 -33,37 38,54 ]80.29 97.87 3 ]7 J] I§_8.3 -3J.93 29.6J

||O.OO I7 48 36 404J.J0 ]l,97 153,Z7 |70.60 3?.74 ]8 56 57 344|oi 7.63 146.81

DIFFERENTIAL CORRECTIONS MIS-COURSE EXECUTION ACCURACY C_SIT OETERNINATION ACCURACY

TOE 1.3973 TRA-2.J?54 TC3-2,5329 8AU ,9J87 $GT 3935._ $GR 20J._ $63 Z09.6 5T J709.9 SR I80.8 SS 607.J

ROE .J626 RRA .0785 RC3 -.0235 FAU .0604J RRT .J475 RRF ,4606 RTF .89_5 C_ .8244 CRS -.96I] CST -.948|

rOE I.J3B3 FRA -.4683 FC3-J.9277 BSP J2386 SGB 3940.7 R23 .33]8 RI3 .8956 LSA lSJ|.6 NSA _06.8 SSA 6.5

BOE |.4067 eRA 2.1768 Be3 2.5_3] FSP -695 SG] 3935,6 5GE J99.3 THA .43 ELI |7|6.4 EL2 102.0 ALF 5.OO

LAUNCH 0ATE DEC 24 J965 FLIGHT TIME |58,00 ARRIVAL 04TE NAY II |966

HELIOCENTRIC CONIC 8[STANCE 412.419

RL 141.|1 LAL .00 LOL 9|.99 VL 27.543 GAL -6.46 ATL 84.47 HCA 202.02 SMA 126.97 ECC

RP J08.9J LAP -2.07 LOP 293,90 VP 37.308 GAP 7,65 AFP 95,]3 TAL 209.0| TAP 5|.03 RC4

RC I4Z.456 GL 31,65 GP -]6.36 ?AL J26.8l ?AP 15].49 ETS 325.55 ZAE J28.58 ET£ 194.03 ZAC

PLAN[TOCENTRIC CONIC

C3 25.224 VHL 5_ 2022 DLX_I_? RAL 310.22 Rk0 65_.O VZL J_.]08 PTH 2°17 VHP 5oS73 OP_

LNCH A?NTH LNCN TIN[ L-I TIME

90.00 23 5t 31 2741.09 -27.92 77.54 190.92 94.94 24 40 J2

90.00 J5 46 34 4444.29 7,84 185.69 ]75.87 62.70 |7 0 38

100.80 J 27 37 2453.57 -29.29 56.23 IB0.76 96.23 7 8 30

lO0.O0 |7 O fi 4207.05 9.06 J67.80 173.21 61,39 16 IO |2

110.00 2 53 20 2185.36 -32.92 35.27 lBO,l? 99,76 3 29 45

l|O.O0 17 50 52 4048,02 12.22 J53.65 J?J.32 57.63 J6 58 20

OIFFERENTIAL CORRECTIONS MID-COURSE EXECUT|ON ACCURACY

106 1.3300 TRA-2.0896 TC3-2.7964 8AU .9430 5GT 4032.2 5GR |96,7 5G3 209.9

ROE ,156| RRA .0699 RE3 .0129 FAU .05952 RRT ,0387 RRF .3197 RTF ,69|7

r0£ 1.O682 FRA -.387| FC3-2.0427 BSP J2703 SGB 4037.0 R23 .2953 RI3 .B�|B

BOE 1.339! 8RA 2.0908 BC3 2.7964 rIP -695 SGI 4032.2 $G2 J96.6 THA .ll

• 19369 INC 5.5264 VJ 30.276

J82,33 APO ]31.58 VZ 34.795

39.97 ETC J50.52 CLP-156.3_

|NJ LAT IN| LONG iN| RT A$C INJ AZMTH IN| T_NE Po CST TIN IN| Z LAT IN| 2 LONG

2|4J.| -26.94 69.0|

3844.3 4.12 JTB.99

1953.6 -28,|2 47.63

3607.| 5.17 160,97

1565.4 -31.23 Z6,A6

3448.0 7.89 147.24

ORBIT 0ETERM|NATION ACCURAC_

ST ]659.7 SR 179.B S5 591.2

CRT .829| CRS -.9626 CST -.9424

LSA 1766.8 MSA 2JO.l SSA 7,8

EL] 1696.3 EL2 IOO.! ALF 3.06

LAUNCH 0ATE OEC 24 1965 FLIGHT TIN_ ]40.00 ARRIVAL _AT[ NAY |3 1966

HELIOCENTRIC CONIC

RL 147,|4 LAL .O0

RP I08.9_ LAP -2,21

RE |44.737 GL _O.64

PLANETC_ENTRIC CONIC

C3 23.?05 VHL 4.969

LNCH ATMTH LNCH TJME

90.00 O JO 13

90.00 15 _9 40

|00.00 I 39 2

|00.00 IT 3 32

|]O.00 3 4 2

|10,00 J? 55 2

DIFFERENTIAL CORR_CT|ON5

TOE |.2_J8 TRA-2.0]3B TC3-3.06J3 8AU ,9703

ROE .|fi42 RRA .0602 RC3 .0448 FAU ,0585]

rOE J.O02| FRA -.3]9J FE3-2.J370 BSP |3209

BOE ].Eg|I 8RA 2.0147 BC3 3.06|6 rsP -708

DISTANCE 4]8.228

LOi. 91.98 VL 27.480 GAL -6.]4 AZL 84.79 HCA 205.18 5MA 126.55 ECC .|9402 INC 5.2|D8 v| 30.278

LOP 297.06 VP 37.258 GAP 7.84 AZP 94,72 TAL Z07.34 TAP 52.51 RCA 10].99 APO 151.10 V2 34.79J

GP -J4.24 ZAL J25,85 ZAP J53.48 £?$ 327.84 ZA[ ]29.04 ETE |92.29 ZAC 60.82 ETC |52.B| CLP-157.39

0Ld ]4.09 RAL 312.09 RA0 6568,0 V[L |2,045 PTH 2.|5 VHP 5.616 DPA -3].34 RAP 327.94 ECC |,390|

L-I TIME JNJ LAT IN| LONG IN| RT AGC IN| AZMTH IN| TIME PO CST TIN |NJ _ LAT |NJ 2 LONG

2708.83 -_7.7| 75.20 |8|.39 96.|0 0 55 22 2108.8 -_6.57 66.72

4446,04 7.89 |85,79 |74.75 62.72 J7 3 46 3846°0 4.|8 179.09

2422.40 -29.04 53.95 |8|.21 97.4J 2 ]9 24 |822.4 -27,7| 45.40

420?.70 9,08 |6?,63 J74.|] 6J,40 |B J3 40 3607.7 5,20 J6|.O0

2]56.46 -32.5? 33.09 J80.55 ]01,00 3 39 58 J536.5 -30.?J 2A.37

4046.4| J2.]7 ]53.56 |?2,2? 57,8J ]9 2 29 3446.4 7,83 147.|5

MI0-COURS[ EXECUTION ACCURACV ORBIT 0ETERMINATION ACCURACY

$GT 4J39.D SGR 200,4 $G3 209.3 ST J679.5 SR 182.7 $$ 575.T

RRT -.04|9 RRF ,|956 RTF .8902 CRT .6389 CR$ -.9743 CST -.938]

SGB 4J43.9 R23 -,2332 RJ3 -,8902 LSA 1772.2 N$4 211,4 SSA 9.?

SG| 4]39.0 SG2 200.2 THA ]79.88 ELI 1686,5 £L2 99.0 ALF 5.23

2004



JPL TM 33-99 EARTH--VENUS TRAJECTORIES qVOL 2 1965-66

LAUNCH DATE 0EC 24 1965 FLIGHT TIME 142,00 ARR|V4L DATE MAY i5 1966

HELIOCENTRIC CONIC

RL 147,14 L4L .00

RP 108.93 LAP -2.35

RC 147,008 GL Z9.87

PLANETOCENTRIC CONIC

C3 ZZ.435 VHL 4.737

LNCH A_NTH LNCH TIME

90.00 0 J9 36

90.00 15 35 39

100.00 1 48 17

J00.00 17 9 39

210.00 3 13 0

110.00 18 I 26

D/FFERENTIAL CORRECTIONS

TOE I.Z9B7 TRA-1.8912 TC3-3.2408 gAU ,9723

ROE .1578 RRA .0532 RC3 ,O789 FAU ,O5466

FOE .9969 FRA -,2003 FC3-2,1093 BSP 12617

BOE 1,3083 BRA 1.8920 BC3 3.2417 FSP -608

DISTANCE 424.033

LOL 91.98 VL 27.418 GAL -5.BZ A?L 85.04 NCA 208.34 SMA 126.13 ECC .19426 ]NC 4.9616 V] 30,278

LOP 300.22 VP 32.209 GAP 8.03 ATP 94.37 TAL 205.64 TAP 33.98 RCA |01,63 APO 150,64 v2 3_.288

GP -12.58 ?AL 124.61 ZAP 155.J9 [TS 329.68 ZAE 129.34 ETE 190.89 ZAC 62.00 ETC 154,T2 CLP-158,44

OLA 13.89 RAL 314.01 RAD 6567.9 VEL !I,992 PTN 2.14 VHP 5.675 OPA -29.09 RAP 329.56 ECC J.3692

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTN INJ TIN[ PO CST TIN INJ Z LATINJ Z LONG

2688.71 -27.55 73.75 182.21 96.8l 1 4 25 2088.7 -26,32 65.30

4439,32 7,68 I85,41 175,84 82,66 J7 9 38 3839,3 3,96 178,?|

2402,71 -28.86 52.52 182.02 98,14 2 28 20 1802.? -27.43 44.00

4200.56 8.85 167.23 175,21 61,33 ]8 19 39 3600,6 4,96 160,61

2137,65 -32,32 31,68 J81,31 .101,80 3 48 37 1537,7 -30,33 23.02

4038,38 1J,87 J33,12 J73,41 57,71 19 8 44 3438,4 7,53 146,72

MI0-COURSE EXECUTION ACCURACY ORBZT 0ETERNINATION ACCURACY

SGT 4j77,0 SGR 215.5 $G3 202,8 ST 1725,2 SR J92.0 $$ 593.]

RRT -,0954 RRF ,|270 RTF .8789 CRT .8626 CR$ -,9844 CST -.9358

$G8 4J82.3 R23 -,212| RI3 -.8789 LSA 182J,3 NSA 2|8.5 554 10.O

SGJ 4177,0 $G2 214.5 THA 179,72 ELI 1733,2 EL2 96,7 ALF 5.50

LAUNCH DATE DEC 24 1965 FLIGHT TIME 144.00 ARRIVAL DATE MAY J7 1966

HELICK_ENTRIC CONIC DISTANCE 429,821

RL J4?,14 LAL .OO LOt. 91,98 VL 27,336 GAL -5.49 AZL 83.24 HCA 2II.50 SNA 125.73 ECC .19464 INC 4,7586

RP IO8.94 LAP -Z.4B LOP 303.39 VP 37./62 GAP 8.2J A2P 94.06 TAL 203.94 TAP 55.43 RCA 101.26 APO 150.20

RC J49,286 GL 29,27 GP -I|,25 ZAL J23.14 ZAP J36,70 ET$ 33J.J7 ZAE |29,54 ET[ |89,73 ZAC 63,40 ETC 156.33

PLANE TOCENTRIC CONIC

C3 21.351 YHL 4.621 OLA J3192 RAL 316.00 RAD 6567.9 VEL 11.947 PTH 2.13 VHP 5.746 OPA -27,14 RA_ 331.28

LNCH A_NTH LNCH TIME LoI TIME INJ LAT INJ LONG INJ RT A$C INJ AZNTH /NJ TIME PO CST TIN

90.00 O 27 21 2677,34 -27.48 72.94 J83.30 97,20 ! 11 58 2077.3

90,00 16 3 48 4428.37 7,29 I84.69 J77,I1 62,56 I7 17 34 3826,6

100.00 I 58 3 2391.48 -28,75 51.70 183.10 98.56 2 35 54 1791,3

J00,00 17 I? 47 4|87,83 8,43 |66,52 176,49 61,22 18 27 35 3587,9

I10.00 3 20 47 2126,32 -32,16 30.84 182,37 102,28 3 36 14 1526,3

|10,O0 Ib 9 32 4025.78 1J.42 I52.43 |74.70 57.56 J9 16 37 3425.8

DIFFERENTIAL CORRECTIONS NI0-COUR$( EXECUTION ACCURACY

TOE 1.2711 TRA-1.8235 TC3-3.5182 BAU 1.0047 5GT 4299.1 SGR 225.8 5G3 202.l

ROE ,1597 RRA .O415 RC3 .1024 FAU .05397 RRT -.1228 RRF .O5|5 RTF .8819

FOE ,9337 FRA -.I570 FC3-2.1882 BSP 13426 $GB 4305.0 R23 -,1613 R|3 -,8818

BOE 1.281t gRA 1.8240 8C3 3.5197 FSP -650 SGJ 4299.1 SG2 224.0 THA 179,65

Vl 30,278

v2 34,786

CLP-t59,46

ECC 1.3514

IN| 2 LAT IN| 2 LONG

-26.18 64,5l

3,55 178,00

-27.27 43.21

4.53 159,9J

-30.13 22.21

7.05 J46.05

ORBIT DETERMINATION ACCURACY

ST I726.8 SR 198,6 $S 576.3

CRT ,8765 CRS -.989J C$T -,9342

LSA 1818.5 M$A 215,3 $SA 11.4

ELl 1735,6 EL2 95,2 ALF 5.77

L4UNCN DATE DEC 24 1965 FLIGHT TIME 146.00 ARRI¥AL DATE MAY J9 1966

HEL]OCENTRIC CONIC

RL 147.J4 LAL .00

RP 108.94 L4P -Z,6l

RC 151,511 GL 28.78

PLAN[TOCENTRIC CONIC

C3 20.407 VHL 4.5JT

LNCH ATNTH LNCH TIME

90.00 0 33 52

90.00 16 13 50

_00.00 2 2 42

]O0.OO 17 27 41

J10,O0 3 27 44

lID,D0 JB ]9 9

DIFFERENTIAL CORRECTION5

TOE 1.2730 TRA-1.7329 TC3-3,7621 8AU ].0270

RDE .1637 RRA ,0309 RC3 .1254 FAU .05215

FOE ,8977 FRA -.0946 FC3-2.2124 8$P J3800

BOE 1,2835 BRA 1,7332 8C3 3,7642 FSP -646

DISTANCE 435.602

LOL 91.98 VL 27.295 GAL -5.15 AZL 85.41NCA 214,66 5MA 125,33 ECC .19514 INC 4.5893 VJ 30,278

LOP 306.55 VP 37,115 GAP 8.40 AZP 93.78 TAL 202.2J TAP 56,87 RCA 100,87 APO 149,79 V_ 34.785

GP -10,16 ZAL |21,42 ZAP 158,07 ET$ 332,36 ZAE 129,68 ETE 188.80 ZAC 64,98 ETC |57.74 CLP-160.46

OLA 14,11RAL 318.08 RA0 6567,8 VEL 11.907 PTN 2.12 VNP 5.825 OPA -25.39 RAP 333.10 ECC 1,3358

L-| TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTM INJ TIME PO CST TIN INJ Z LATINJ Z LONG

2673.63 -27.43 72.66 184,64 97,34 I 18 26 2073.6 -26,12 64,24

4408.78 6.73 183,66 |78,54 62.43 17 27 19 3808.8 2.98 177,00

2387.13 -28,21 31.38 184,43 98,72 2 42 29 1787.J -27,20 42.90

4170,51 7,86 165,55 ]77,92 61,07 |8 37 12 3570,5 3,95 158.95

2J21,06 -32.08 30.45 |83.70 102.50 4 3 6 1521.J -30.03 21,83

4009.35 10.8I 131.54 |76,15 57,37 19 25 58 3409,3 6.44 145.18

MI0-COUR$E EXECUTION ACCURACY ORBIT 0ETERNINATION ACCURACY

sGr 4392.7 8GR 239,9 5G3 199,0 ST /754.8 $R 208.0 S$ 574.1

RRT o,|343 RRF .0088 RTF .8807 CRT .8948 CRS -,9933 CST -.9340

$GB 4399.3 R23 o.1286 RI3 -.8807 LSA 1845.6 MSA 213,9 S$A 12.6

$GJ 4392,9 5G2 237,?"P HA 179.58 ELl 1764,7 EL2 92.3 4LF 6.07

LAUNCH DATE DEC 24 1963 FLIGHT TIME 148,00 ARRIVAL DATE MAY 21 |966

HELICK_ENTRIC CONIC

RL 147.14 LAL .00

RP 108.94 LAP -2,72

RE J53.743 GL 28,38

PLANETOCENTRIC CONIC

C3 19.578 VHL 4.423

LNCH A?MTH LNCH TIME

90.OO 0 39 28

90.00 16 23 33

I00.00 2 8 33

I00.00 17 39 9

J10.00 3 34 6

lJ0.OO 18 30 6

DIFFERENTIAL CORRECTIONS

TOE !.288| TRA-l.6331 TC3-3.9963 BAU 1,0462

ROE ,1683 RRA .0L_03 Re3 ,]460 FAU .05014

FOE -8698 FRA -.0321 FC3o2,2172 BSP 14087

BOE J.299I BRA 1,6332 8C3 3.9992 FSP -634

0ISTANCE 441.373

LOL 91.98 VL 27.234 GAL -4.79 AZL 85.55 HCA 2|7.82 SMA 124.94 ECC .19579 /NC 4.4430 vl 30.278

LOP 309.7J VP 37.070 GAP 8.39 AZP 93.51 TAL 200.48 TAP 58.29 RCA J00.48 APO 149,41 V2 34.784

GP -9,26 ZAL 119.61 ZAP 159.32 ETS 333.33 ZAE J29.78 ETE J88.02 ZAC 66.69 ETC 158.96 CLP-161.43

0LA 14.46 RAL 320.25 RAO 656?.8 VEL 11.873 PTH 2.Jl VHP 5.91J 0PA -23,80 RAP 334.98 ECC J,3222

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LATINJ 2 .LONG

2673,74 -27.44 72.81 J86,20 97.27 J 24 4 2075.7 -26.J5 64.38

4386.92 6.04 182,44 180.|3 62.28 17 38 40 3786.9 2.28 173.78

2388.4? -28.72 51.48 IB6,00 98.67 2 48 21 1788.5 -27.22 43.00

4J49.42 7.|7 164.37 J79,33 60.90 18 48 19 3549.4 3.23 157.79

ZJEO.80 -32.08 30.43 185.27 J02.51 4 9 27 1520.8 -30.02 21.82

3989,86 J0.J0 J50.49 J27,26 37.]7 19 36 36 3389,9 5.20 144.]6

MI0-COURSE EXECUTION ACCURACY ORBIT 0ETERNINA TION ACCURACY

SGT 4478.B SGR 234.9 SG3 195,5 ST J793,2 SR 2J8,2 S$ 3?6.|

RRT -,1337 RRF -.0159 RTF ,8793 CRT .9137 CR$ -.9964 CST -.935J

SGB 4486,0 R23 -.1030 R13 -,8793 LS_ J886.| NSA 2JJ.5 SSA |3.?

5GI 4478.9 5G2 252.6 THA 179.56 EL| 1806,3 EL2 88.1 4LF 6.35

Z003



JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL. 2. 1965-66

LAUNCH DATE 0[C Z4 1965 FLIGHT T|N[ |§O,00 ARR;VAL CAT[ MAr 23 1966

HELIOCENTRIC CONIC 0ISTANC[ 447.134

RL J47,J4 LAL .DO LOL 91.99 VL 27,J74 5AL -4.43 ATL 95.$8 HCA 220.98 SMA J24.56 ECC .J9658 JNC 4.3J99 VJ 3D.279

RP 109.94 LAP -2.93 LOP ]12.87 VP 37.027 GAP 8.78 AZP 93.26 TAL 198.72 TAP 39.10 RCA 10O.0? APO |49°03 VZ 34.784

RC 155,g$2 GL Ze.04 GP -8.31 Z4L 1J1.39 ZAP 160.49 [TS 334.09 ZAE 129.87 [TE 187.36 Z4C 98.50 [TC JS0.03 CLP-]62.37

P_ANETOC[NTRIC CON|C

C3 ]8,g4g VML 4.34Z DLA z4.gz RAL 3ZZ.3_ RA0 $567.8 VEL 11.847 PTH Z.10 WP 6.003 0PA o22.31 RAP 336.91 ECC J.3102

LNCH aZMTH LNCH TIME L-I TIME IN| LAT IN| LONG IN| RT ASC _NJ ATMTH IN| TIME PO C$T TIM IN| 2 LAT |NJ Z LONG

90.00 0 44 22 2693.07 -27.3| 73.34 187.99 97.01 ] 29 6 2083.1 -26.23 64.90

90.00 16 39 4S 436|.68 3.23 181.02 181.94 62.]3 17 Sl 29 376i.? 1.46 |74.37

100.00 2 13 47 2394.74 -28.78 51.94 187.79 98.44 2 53 42 1794.? -27.32 43,44

100.00 17 32 3 4123.23 6.3? 163.02 181,32 60.73 19 O 48 3323.2 2,42 156.46

110.00 3 40 2 2124.97 -32.13 30.73 |87.08 102.34 4 15 27 1_24.9 -30.10 22.11

1J0.00 |8 42 J? 3967.88 9.28 149.30 179.34 _6,95 19 48 25 336?.9 4.87 143.00

OIrFERENT|AL CC_RECTIONS M|0-COURSE EX[CUTION ACCURACY _RBIT _ET_RNINATION ACCURACY
TOE J.31J6 TRA-1._265 TC3-4.2270 8AU 1.0660 SGT 4362.3 SGR 269,8 5G3 Jg|.P ST 1843.? SR: 2_8.9 Ss 579._

ROE .1734 RRA .0096 RC3 .1640 FAU .04813 RRT -.J2_Z RRF -.0292 RTF .8784 CRT .93J3 CR$ -,9975 (ST -,937_

FOE .8459 FRA .0274 rC3-2.2306 88P 14372 SGB 45?0.2 R2_,o.08J8 RI3 -.8784 L$A 1935.0 MSA 207.9 S$A J4.8
8OE 1.3230 8RA J.5285 BC3 4.2302 FSP °823 $GI 4362.4 $G2 Z£?.? THA 179.37 ELl 1856.0 £L2 82.7 ALF 5.61

LAUNCH 0ATE 0EC Z4 1963 FLIGHT TIME |_ZoO0 ARRIVAL 0ATE NAY 25 1966

H£L IOC£N?#I( CONIC

RL J47.14 LAL .00
RP 108.94 LAP -2.93

RC J_8.168 GL 27.73

PLAN[T(XENTRfC CONTC

C3 18.2J3 VHL 4.269

LNCH AZM?H LNCH ?1ME
90.00 0 48 43

90.00 16 _3 26

100.00 Z 18 33

100.00 19 6 17

J20._ 3 45 4j 2J32.78 -32.2J
JlO.OG 18 53 39 3943.84 8.39

DfFFERENTIAL C(_'RECTION$

?DE J.3432 TRA-J.AJDJ T(3-4.447J BAU J.0837

ROE .1786 RRA -.0008 RC3 .J798 FAU .04604
FOE .9274 FRA .0969 FC_-2.J884 8SP J4392

SO_ J.J_?O eRA 1.4101 8C3 4.450? rsP -60?

124,19 £CC .19733 IN_ 4.2098 VJ 30.ZTB

61.|0 RCA 99.66 APO J49.72 V2 34.?85

18_._0 _AC 70.39 ETC 180.97 CLP-J63.30

_i0o _A -2o91 R_ 338.89Ecc;:z;iT:
_NJ TIME PO C$T TIM IN| 2 LAT iN| 2 LONG

Of $TAN(_ 432.883

LOL 9J.99 VL 27.J15 GAL -4.08 _7L 85.79 HC_ _24.14 SNA

LOP 318.04 VP 36.984 GAP 8.97 _7P 93.02 TAL 196.96 TAP
GP -?.87 ZAL 115.41 ZAP J6J.fl8 ETS 334.6? 7AE 129.95 ETE

0LA 13.48 RAL 324.90 RAO 8587.7 VEL 11.8|SPTH 2.09 VHP
L-I TINE INJ LAT INJ LONG _NJ RT ASC INJ AZMTH

2693.08 -27.60 74.2| 190.00 96.58 I 33 38 2095.1 -26.40 65.7_

4333.34 4.34 179.44 183.91 61.99 18 fl 39 3733.5 .56 172.80

2405.39 -28.89 _2.71 |89.81 98.04 2 38 38 1805.4 -27,47 44.19
4098.46 5.47 161._4 J83._9 60.57 19 IA 33 3498.3 1.51 154.99

3J.32 J89._2 102.01 4 2J 14 1332,9 -$0,26 22,67

148.02 J8J,30 36.74 20 J 22 3343.9 3.95 |4j.74
MIO-COUR$_ _X[CUT_ON ACCURACY OR81T OETERM_NA TION ACCURACY

$G7 4_9,8 SGR _4.6 $_3 JS#.J ST 1903.2 SR 239.9 $$ _86._

RRT -.I|08 RRF --0322 RTF .877| CRT .9481CRS -,9970 CST -.9402

SG_ 4648.5 R23 -.0638 R13 -.8771 LSA 1995.5 MSA 203.3 SSA ;_.9

SGI 4639.9 SG2 t82,9 7HA 179.6J _LI 1916.7 EL2 75.8 4LF 6.83

LAUNC_ oar[ C_C 24 J965 fLIGHT T_NE |54.00 4RR_VAL 047_ _r Z? l_6_

HELIOCENTRIC CON|C

RL 147.14 LAL .00

Re 108.94 LAP -3.02

RC _60.3_9 GL 27.43

PL4N[TOCENTRIC CONIC

C3 IT.663 VHL 4.203

LNCH AZHTH LNCH TIME

90.00 0 32 38

90.00 I? 9 27

100.00 2 22 38
100.00 19 81 48

_10.00 3 51 9

_0.OO 19 10 £

01FFERENTIAL CORRECTIONS

TOE 3.382? TRA-I.2888 TC3-4.6641 8AU I.I023

ROE .|840 RRA -,0|11RC3 .1923 FAU .044|0
?DE .809_T rRA .1412 rC3-2.1613 BSP J4880

8OE J.3949 8RA |.2S88 8C3 4.6680 FSP -597

O|$T_NCE 458.625
LOL 91.99 VL 2?.057 GAL -3.68 AIL 85.89 HCA 227.30 $MA |23,82 [CC .198£4 ;NC 4._|14 v| 30._fJ

LOP 319.E0 VP 36.942 GAP 9.|7 A_P 9_.?_ TAL 195.|8 TAP 62.48 RCA 99,22 APO |4_.42 v2 34.787

GP -7.32 7AL 113.08 7AP 162.62 (T$ 335,10 2A£ 130.02 ET( 186.33 ZAC 72.36 (TC 161.82 CLP-164.19

0LA 16.12 RA_ 327.40 RA0 6367.7 VEL 11.792 PTH 2.08 VHP 6.Z0I 0P4 -19.55 RAP 340.59 [CC 1.2907

L-J TIME ]NJ LAT INJ LONG INJ RT ASC JNJ ATMTH JNJ TIME PO C$T TIM INJ _ LiT ]NJ _ LON_

2711.38 -27.T2 75.38 192.22 96.01 I 37 30 2111.4 -26.60 66.90

4308.96 3.36 177.73 186.09 61.87 18 21 |0 3703.0 -.43 l?l.JO

2420,06 -29.02 53.78 J92.03 97.50 3 3 19 1820.1 -27.68 45.23
4069.51 4.30 159.93 183.46 60.42 19 29 37 3469.5 ._3 133.40

2144.|6 -32.4| 32.17 191.39 10l°_2 4 26 53 1344.2 -30.48 23.49

3918.17 7.43 146._5 183._5 56.34 20 13 24 3318.2 2.98 _40.39

MJO-COUR$_ EXECUTION ACCURACY _IT OE TERM|NA TION ACCUR4CY

SGT 4718.8 $GR 298.8 SG3 |84.A ST |966.8 SR 231.0 55 592.5

RRT -.0933 RRF -,0313 RTF ,877l CRT .9622 CR$ ".9950 CST -.9436

SG8 4728.3 R23 -.0311 R13 -.8770 LSA 2059.9 PSA 197.7 s54 17.0

$GJ 4718.9 SG2 297.3 THA 179.66 ELl |98].6 EL2 67.8 ALF ?.01

LAUNCH 0ATE OEC 24 19_§ FLIGHT TIME 156.00 ARRIVAL OAT_ MAY 29 ]966

HCLI_ENTRZC CONIC

RL 147,14 LAL .00

RP 108.93 LAP -3,JO

RC 162.536 GL 27.13

PLAN_TO(_NTRIC CONIC

(3 17.197 VHL 4.147

LNCH A2MTH LNCH T]NE

90.00 0 _6 12

90.00 J? 26 47

I00.00 2 27 8

I00.00 18 38 33

]I0.00 3 3£ 32

llO.O0 19 25 38

OIFFER_NTIAL CORRECTIONS

TOE 1.4271 TRA-1.1389 TC3-4.8679 BAU |.1201

RO_ .1896 RRA -.0211RC3 .2023 _AU .042J6

FOE .7931 FRA .1933 FC3-2.1224 _$P 15142

BD[ J.4396 8RA J._39J 8C3 4.B720 FSP -586

0ISTANCE 464.333
LOL 91.98 VL 26.999 GAL -3.29 AZL 85.98 HCA 230.46 SMA 123.46 ECC .19992 INC 4.0226 VJ 30.278

LOF' 322,37 VP 36,902 GAP 9,37 AZP 92,36 TAL J93,39 TAP 63,85 RCA 98,79 APO J48,J4 v2 34,789

GP -6.84 7AL lJO.Gl TAP 163.6J [TS 33fl,39 ZAE 130.09 ETE 195.92 z4C 74,39 ETC 162.37 CLP-165.O?

DLA 16.83 RAL _30.02 RAG 6367.7 VEL 11.772 PTH 2.08 VHP 6.308 DPA -1#.28 RAP 342.93 EC( 1.2830

L-I TIME _NJ LAT _NJ LONG IN| RT _$C JNJ A_MTH JNJ TIM_ PO CST TIM |NJ 2 L4T JNJ 2 LONG
2731,69 -27.86 76.83 |94.67 95.28 I 41 44 2131.7 -26.84 68.34

4270.#8 2.31 173.90 188.47 61.7? 18 37 fi? 36?0.3 -1.49 16_.Z?
243B.46 -29.18 53.13 194.31 96.80 3 7 46 1838.5 -27.93 46.55

4038.74 3.47 158.24 187.93 60.29 19 45 51 3438.7 -.52 J5J.7!
2_58.74 -32.60 33.26 193.89 100.90 4 32 31 1538.7 -30.75 84.53

3891.22 6.41 145.22 186.00 56,35 20 30 29 3291.2 1,95 J38.99

MJ0-C(_JRS[ EXECUTION ACCURACY ORBZT 0ETERMIN4 TION ACCURkC_
SGT 4794.4 SGR 312.6 5G3 180.8 ST 2038.2 SR 262.J SS 599.7

RRT -.0733 RRF -.0238 RTF .8773 CRT .9740 CR$ ".9916 CST -.9476

SGB 4804.6 R23 -.039J RI3 -.8773 LSA 2132.| MS4 191.2 SS4 JB,O

SGJ 4794.4 SG2 31J.7 ?HA 179.72 ELl 2054,2 £L2 58.9 ALF 7.15

2006



JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL 2, 1965-66

LAUNCH DJTE OE( 2J 1965 FLIGHT TIME 156.0O kRR|VAL CATE MAY 31 1966

HELIOCENTRIC CONIC

RL J47.J4 LAL *00

Rp 1O8.92 LAP -3.17

RC 164.699 GL 26.81

PLANETOCENTRIC CC_IIC

C3 16.817 VHL 4.101

LNCH AZMTH LNCH TIME

90.00 0 59 29

90.00 17 45 25

100.00 2 31 6

JO0.O0 18 56 29

I|0.00 4 1 54

J]O.OO ]9 42 J|

0IFFERENTIAL C(_RECTION$

7DE ].4771 TRA-J.OZ04 TC3-5.0552 BAU 1.1375

ROE .J954 RRA -.0306 RC3 ,2095 FAU .OdOZ7

rOE .7766 FRA ,2442 FC3-Z.0729 BSP J54J7

B0E ].4900 BRA 1.0_38 BC3 5.0595 FSP -577

0[STANCE 470.070

COL 91.98 VL 26.942 GAL -2.89 AZL 86.06 HCA 233.62 5MA

LOP 325.53 VP 36.865 GAP 9.57 AZF 92.34 TAL |91.59 TAP

GP -6.43 7AL ]07.99 ZAP 164.56 [TS 335.54 ZA[ I30.17 E7[

123,1J ECC ,20138 INC 3.94|6 VI 30,278

65,ZI RCA 98.32 kPO ]47.90 V2 3_.792

|_5.57 Z4C 76.46 ETC 163.25 (LP-J65.93

DLA 17,6I RAL ]32,77 RA0 6567.7 VEL 11.756 PTM 2.07 VHP 6,420 DPA -17.03 RAP 344.99 ECC 1.2766

L-_ TIME INJ LAT [NJ LONG INJ RT A$C INJ A_MTH INJ TIME PO (ST TIM INJ 2 L4T INJ 2 LONG

2755.81 -28.00 78.61 197.35 94,4l 1 45 25 2155.8 -27,09 70.06

4235.86 1.20 173.98 191.08 61.71 18 56 I 3635.9 -2.60 167.35

2460.36 -29.34 56.73 197.2J 95.97 3 I2 7 I860.4 -28.21 48.]I

4006.53 2.38 156.47 I90.42 60.I9 20 3 15 3406.5 -].61 ]49.95

2176.31 -32.82 34.59 196.63 I00.15 4 38 I0 I576.3 -31,07 Z5.80

3863.33 5.36 ]43.76 188.37 56.J9 20 46 34 3263.4 .BB J_7.53

Mi0-COURS[ EX[CUT|ON ACCURACY C_BZT _ETERNINATJON ACCURACY

SGT 4866.9 SGR 325.7 553 177.1 ST 2115.6 SR 273.3 SS 607.0

RRT -_D_19 RRF -,0J69 RTF .9779 CRT .9634 CRS -,9870 CS7 -.95J6

SGB 4877.8 R23 -.0289 RI3 -.8779 LSA 2210._ MSA JBA.I 5SA 19,0

551 4866.9 552 325.Z THA 179.60 ELI 2132,7 EL2 49.| ALF 7.25

LAUNCH DATE OEC 24 I965 FLIGHT TIME 160.00 ARRIVAL 0ATE JUN 2 1966

HELIOCENTRIC CONIC

RL |47.|4 LAL .00

Rp I08,9I LAP -3,23

RC 166.847 GL 26.46

PLAN¢TOCENTRJC CONIC

C3 16.523 VHL 4.065

LNCH AZNTH LNCH TIME

90.00 1 2 34

90.00 J6 5 J7

]00.00 2 34 _6

]00.00 19 15 3A

]10.00 4 7 I9

JlO.OO 19 39 42

D|STANCE 475.774

LOt. 91.96 VL 26.885 GAL -2._7 AZL 86.J3 HCA 236.76 SMA J22.76 ECC .20304 INC 3.8669

LOP 32_.70 VP 36.826 GAP 9.78 AZP 92.12 TAL 1Bg. TB TAP 66.56 RCA 97.84 APO 147.69

GP -6.06 ZAL 105.24 ZAP 165,46 ETS 335.56 ?AE 130.25 ETE 185.27 ?AC 78.56 ETC J63,86

OLA 18.43 RAL 335.65 RA0 6567.7 VEL II.743 PTH _,07 VHP 6.537 OPA -I5.90 RAP 347.06

L-| TIME |NJ LAT IN] LONG rINJ RT ASC IN] A]NTH |NJ TIME PO CST TIM IN] 2 LAT

2783.54 -28.13 80.62 200.25 93.4I 1 48 57 2183.5 -27.36

4200,04 .04 ITI.VB 193.9I 6J.68 19 15 I7 3600.0 -3,75

2485.57 -29.51 58.59 200.14 95.0I 3 16 23 1885,6 -28.50

3973.25 1.25 |54.64 I93.24 60:13 20 21 47 3373.2 -2.73

2196.63 -33.05 36.13 I99.62 99.27 4 43 56 1396,6 -31.42

3834,95 4.28 142.26 JgI.35 56.05 21 3 37 3234.9 -.21

OIFF_R£NTIAL CORR[CT_ON$

TOE 1.532I TRA -.8729 TC3-3.2210 BAU 1.1343

ROE ,2015 RRA -.0393 RC3 .2139 FAU .03839

FOE ,76_3 FRA ,2930 F63-_.0114 85P 15672

BOE 1.5433 BRA .8738 BC3 5.2254 FSP -367

MiO-COORS[ EXECUTION ACCURAC_

SGT 4935.8 SGR 33B.1 SG3 173.4

RRT -.0292 RRF -.0054 RTF .B789

$G6 4947,4 R23 -.0204 gl_ -.e789

$01 4935.8 5G2 338,0 THA 179.89

V] 30.2?9

v2 34,796

CLP-166.76

ECC |,2719

INJ 2 LONG

72.04

165,35

49.93

J48.I2

27.26

J36.O5

(_BIT 0[T£RMINA TION ACCURACY

ST 2198,0 5R 284.6 SS 614,1

CRT .9903 CRS -.9614 CST -.9557

LSA 2292.9 MSA 176.8 SSX _0.0

ELI 22J6.0 EL2 39.1 ALF 7.3I

LAUNCH 04TE DEC 24 196S FLIGHT TIME I62.00 ARRIVAL DATE JUN 4 1966

HELIOCENTRIC CONIC

RL 147.14 LAL .00

Rp 108.69 LAP -3.29

RC ]_B,$90 GL 26,09

PLANETOCENTRIC CONIC

C3 ]6.320 VHL 4.040

LNCH AZMTH LNCH TIME

90.00 1 5 28

90.00 ]S 26 22

100.00 2 38 46

]00.00 ]9 35 43

ll0.O0 4 I2 51

]]0.00 20 18 9

CIFFERENTIAL C(_qRECTIONS

TDE J.5955 TRA -.7132 TC3-5.3534 BAU 1.1689

RDE .208I RRA -.0477 RC3 ,2153 FAU .03647

FDE .7554 FRA .3427 FC3-1,9347 BSP I5852

BDE 1.6090 BRA ,7148 BE3 5.3377 FSP -553

DISTANCE 4B|.465

LOL 91.98 VL 26.630 GAL -2,04 ATL 66.20 NCA 239.95 SMA 12Z.42 ECC ,204B9 INC 3.7973 v] 30,278

LOP 331.87 VP 36,769 GAP I0.00 AZP 91,90 TAL I97,96 TAP 67.91 RCA 97.34 APO 147.5J v2 34,B00

GP -5.74 ZAL J02.36 ZAP 166,34 ET6 335,44 ZAE 130,33 ETE 165.0J _AC 80.74 ETC I64,4J CLP-|6T,GB

OLA I9.28 RAL 338,65 RAO 6367,_ VEL I1,?3_ PTH 2.07 VHP 6,659 0PA -I4,59 RAP 349.]6 ECC 1,2666

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIN[ PO CST TIM INJ 2 L4T INJ 2 LONG

Z914,74 -2B.23 B2.90 203,39 92._7 I 32 23 2214,T -27,6_ 74,29

4163.17 -1.15 169.93 196.98 61.70 19 35 45 3563.2 -4,92 ]63.28

2513.88 -29.66 60,68 _03.30 93.92 3 20 40 1913,9 -28.60 51.98

3939.2T .IO 15_,78 196.29 60.1I 20 41 24 3339.3 -3.86 146.25

2219.50 -33.29 37.87 202.85 99,26 4 49 51 I619.5 -31,79 28.96

3806.40 3.19 I40.77 I94.36 55.95 21 21 35 3206.4 -].30 I34,56

MI0-COURS[ [XECU71ON ACCURACY ORBIT 0ETERMINATION ACCURACY

SGT 4997.7 SGR 350.0 5G3 I69.7 ST 2259.3 SR 296,0 SS 623.3

RRT -.0045 RRF .0]07 RTF .8797 CRT ,9949 CR$ -,9750 CST -.9599

SGB _009.9 R23 -.0146 RI3 -,8797 LSA 2384.9 MS4 169,8 SSA 20,9

SGI 4997.7 $G2 350.0 THA 179.98 ELI 2308,1 £L2 29,6 ALF 7,33

LAUNCH OAT[ O[C 24 1965 FLIGHT TIME J64.00 ARRIVAL 0ATE JUN 6 ]966

HELIOCENTRIC CONIC

RL 147,14 LAL .OO

RP 108.88 LAP -3.33

RC 17l.O96 GL 25.64

PLANE 7OC£NTRI( CONIC

C3 16.211 VHL 4.026

LNCH AZNTH LNCH TIH[

90.00 I B I3

90.00 10 45 34

100.00 2 42 34

J00.00 19 56 56

ll0.00 4 |B 35

lj0.00 20 37 2_

01STANCE 487.I41

LOL 91,98 VL 26.775 GAL -J,60 AZL 86.27 HC4 243.11 $N4 I22.09 £(C .20697 INC 3.732I V] ]O.218

LOP 333.04 VP 36.754 GAP 10.22 AZP 91,69 TAL 186,14 TAP 69.25 RCA 96.8_ APO I47.36 V2 34,805

GP -5.45 7AL 99.38 ZAP 167,19 ITS 335.19 ?_E 130.42 ETE 184.79 ZAC 62.93 ETC 164,9! CLP-J68.39

0L_ 20.14 RAL 341,79 RAO 6567.6 VEL 11.730 PTH 2.07 VHP 6.786 0P4 -13.40 RAP 351.26 ECC 1.2668

L-I TIME IN] LAT IN] LONG IN] RT A$C IN] AZMTH IN] TIME PO CST T|M IN] 2 LAT IN] 2 LONG

_949._0 "29,30 B_.42 _06,75 91,0J J _3 4_ 2249,2 -27,$6 76.79

4123.66 -2,36 I67.83 200.30 61,77 19 57 20 3fl2_.7 -6,]2 I6I,J7

2545.06 °29.78 62.99 206.69 92.7J 3 24 _9 I945.1 -29.09 54.25

3905.03 -1,06 150.90 J99.5B 60.1_ _I 2 I 3305.0 -_.03 I44.36

2244.69 -33.52 39.80 206.32 97.14 4 56 0 I644.7 -32.I7 30,83

3778.17 2,J2 139.29 197,59 55.87 2J 40 23 3179.2 -2.38 133,09

(_RBIT 0[TERMINATION ACCUR4CY

57 2379.0 SR 307.3 S$ 629.9

CRT .9971 ORS -.9679 CST -.9637

LSA 2474.6 M$A 163.J SSA 21.7

EL1 2396.7 EL2 _3.J ALF 7.34

OIFFER[NTI_L C_RECTION$

TOE J,6601 TRA -.5459 TC3-5.4601 B_U 1,J842

ROE .2152 RRA -.0532 RC3 .2137 FAU .03467

FDE .7437 FRA .3_93 FC3-1.631_ BSP 16066

BDE J.6740 6RA ,5487 Be3 5.4643 FSP -541

MI0-COURSE EXECUTION ACCURACY

$GT _0_9.4 SGR 361.1 SG3 166.0

RRT .0196 RRF .0263 RT_ .6614

SGB 5072.Z R23 .0088 RI3 .8914

SGI 5059.4 SG2 361.0 THA .08

2007



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 2. 1965-66t

LAUNCH OATE CEC ?4 1965 FLIGHT TIME 166.00 ARRIVAL 0ATE JUN B 1966

HELIOCENTRIC CONIC

RL 147.14 LAL .O0 LOL 9J.98 VL

RP 108.B6 LAP -3.36 LOP 33B.Z1 VP

RE 17_,J96 GL 2_,J4 GP -5.Z0 ?AL

PLANETOCENTRJC CONIC

C3 16.203 VNL 4.025

LNCH ATNTH LNCH TIME

90,00 1 Jo f8
90,O0 19 JJ 49

lO0.OO 2 A6 27

100.00 20 19 2

]I0.00 4 24 34

110.00 20 5T 24

OIFFERENTIAL CORRECTIONS

TOE 1,7279 TRA -,3687 TC3-5.5327 BAU 1.1993

ROE .?731 RRA -.O618 RC3 .JOB9 FAU .03Z95

rOE ,7331 FRA .4349 FC3-1.7607 BSP I63J5

BOE J,7472 8RA ,3738 eC3 5.5366 FSP -5}3

OISTaNCE 492.80J

26.72! GaL -!.J4 AZL 86.33 HCa ?46.?8 SMa 121.77 ECC .20978 ]NC 3.6704 VJ 30.2?8

36.720 LAP J0,46 AZP 91.48 TaL !84,30 TAp 70.58 RCa 98.28 *PO 14T.75 VZ 34,811

96.28 ?AP 168.0! ETS 334.78 7aE !30.31ETE J84.59 ?aC 85,J5 £TC 165.36 CLP-169.18

0La 21.01RaL 345.04 RaD 6567.6 VEL 11.730 PTH Z.OT VHP 6.923 DPa -1Z.Z2 RAP 353,38 ECC 1.2667

L-] TEN? IN! LAT IN! LONG IN! RT a$C IN! aZHTH IN! TIME PO C$T TIN JNJ 2 LAT JNJ 2 LONG

2886.72 -28.31 88,16 210.33 89,64 ! 59 5 2286.7 -28.07 79.5l

4087.92 -3.57 165.72 203.86 61.89 20 19 57 3487,9 -7.31 J59.03

2578.87 -29,86 63.30 210.32 91.39 3 29 ?6 !978.9 -29.35 56.73

3871.00 -2.22 !49.03 203,JI 60.!8 Z! 23 33 327!.0 -6.IT J42.47

227J.9J -33.73 41.90 210.03 95.9I 5 2 25 J671.9 -32.54 32,86

3750.72 J.07 |37;t[6 201.06 55.83 2J 59 55 3J50.7 -3.42 131.65

NI0-COURSE EXECUTION aCCURJCY ORBIT _ETERN|NaTION ACCURaCv

5GT 51J9.0 5GR 371.5 5G3 J62.5 ST 2468.8 SR 318,8 55 635.9

RRT .0445 RRF .0436 RTF .8836 CRT .9973 CR5 -,9603 C57 -.9672

SGB 5!32.5 R?3 ,0040 RI3 .8836 LSA 2564.3 MSA J37,1 SSA 22,4

SGJ 5119,0 SGE 371.1 THA .J9 ELI ?489.2 EL2 23.0 aLF 7.34

LAUNCH OaTE _EC 24 1965 FLIGHT TIME 168.00 ARRIVAL DATE JUN JO 1966

HELIOCENTRIC CONIC

RL 147.J4 LAL .O0

RP J08,84 LAP °3,38

RC 175.278 GL 24,58

PLaNETOC[NTR]C CONIC

C3 16.3OA VHL 4.038

LNCH A?MTH LNCH TIME

90.00 J i3 40

90.00 19 38 0

I00.00 ? 50 27

JO0.OO ?0 4l 54

JJO.OO 4 30 51

1J0.00 2l 18 0

OIFFERENTJAL C_RECTION$

TOE 1.7970 TRA -,J8J9 TC3-5.5632 8AU J.2134

ROE ,23J7 RRA -,0674 Re3 .20|5 FAU ,O3J22

FOE ,7217 FRA .4788 FC3-1.6578 BSP I653J

80E J.8J19 8RA .J940 BC3 5,5669 FSP -523

0ISTANC£ 48B.A44

LOL 9J.98 VL 26.667 GAL -.66 AZL 86.39 HCA 249.44 SHA JZJ.45 ECC .71J85 ]NC 3.6118 Vl 30.278

LOP 341.38 VP 36,687 GAP !0,70 A?P 9J.27 TaL !82.47 TAP 71.9| RCA 95.72 aPO J47,18 v2 34.8|7

GP -4.97 ?AL 93.!l ZAP !68.8I ET5 334.Z! ZAE 130.61ETE J84.42 ZaC 87.39 ETC J65.77 CLP-J69.96

0LA 2J.87 RAL 348,4| RAO 6567.7 VEL 1!.734 PTH 2.07 VHP 7.066 OPA -1J,O5 RAP 355.3J ECC J.Z683

L-I TIME |NJ LAT [NJ LONG IN! RT A$C |NJ AZNTH IN! TIME PO CST TIN [NJ 2 LAT |NJ Z LONG

2927_ ;_:_ _|.IJ 214.I3 _ ? 2 27 2377.J -?8.22 87.45

4030.4! -4.77 I63.62 207.66 62.06 20 43 30 3450.a -8,48 _56,90

2615.OI -29.89 68.19 214.16 89.98 3 34 ? ZOJS.O -29.58 59,40

3837.68 -3.34 147.20 206.87 60.28 21 45 52 3237.7 -7.28 J40.62

2300.89 -33.9! 44,!4 213.97 94,60 5 9 12 1700.9 -32.90 35.05

3724.56 .O7 I36,50 204.75 55.8? 27 20 4 3124.6 -4,47 J30.78

NI0-COUR$_ EXECUTION ACCURACY (_qBIT 0ETERNINAT|ON ACCURACY

SGT 5J73.3 SGR 38J.0 SG3 J58.7 ST 2554.9 SR 330.3 SS 639.4

RRT .0691RRF .0617 RTF ,8859 CRT ,9939 CRS -.9524 CST -,9783

SGB 5187.4 R_3 .0002 R13 ,8859 LSa 2649.9 MSA JS?.l 5sa 27.8

5Gl 5J73.4 SG2 380.J THA .29 ELl 2576.0 EL2 ?9.8 aLF 7,34

LAUNCH OAT[ CEC 24 1965 FLIGHT TINE I70.00 ARRIVAL OaTE JUN 12 1966

HELIOCENTRIC CONIC

RL 147.|4 LAL ,O0 LOL 9!,98 VL

Rp 108,82 LAP -3.39 LOP 344,55 VP

RC t77.34! GL 23,96 GP -4,77 ?aL

PLANETOCENTR]C CONIC

C3 16.522 VHL 4,065

LNCN AZMTH LNCH TIME

90.00 ] 16 23

90.00 20 0 58

100.00 2 54 38

100.00 El 5 74

llO,O0 4 37 3J

110.00 ?J 39 !

OZFFERENTIAL CCRRECT!ONS

TOE J.8726 TRA ,0J94 TC3-3.3446 8AU 1,2234

ROE .24J3 RRA -.07|9 RC3 .I9J4 FAU .02948

rOE .?J3O FRa .5237 FC3-1,3448 8SP J6673

8C£ 1.8881BRA .0744 8C3 5.3479 FSP -512

0ISTaNCE 504.068

26.6J5 GaL -.17 AZL 86,44 HCa 252.61 $Ma 1_1.14 [CC .21468 INC 3.5552 VI 30.2?8

36.656 GAP 10,96 aZP 9!,06 TaL 180.63 TAP 73,24 RCa 95,13 aPO 147,15 V? 34,824

89.86 ZAP 169.58 ETS 333.45 ?aE 130.71 ETE 18a,28 zaC 89.66 ETC 166,14 CLP-|?O,?3

OLA 22.71 RaL 351,88 RAO 6567.7 VEL |J,743 PT_ 2.07 VHP 7.716 0Pa -9.89 RAP 357.64 ECC 1.2719

L-I TIN[ INJ LaT INJ LONG INJ RT aSC INJ AZNTH INJ T]NE PO CST TIN INJ 2 LaT INJ 2 LONG

2969.9J -28.13 9a.Aa 218.11 86.60 2 5 53 2369.9 -28,30 85.5S

40|3.62 -5,94 161.55 2Jl.70 62.26 2J 7 51 3a13.6 -9.61 154,79

2653.13 -29.86 ?J.02 2J8.20 88.a9 3 38 51 2053.! -29.75 62.2?

3805.64 -4.4? 145.4_ 2J0.66 60,41 22 8 49 3205.6 -8.33 J38.8?

7331.28 -34.05 46.50 218.13 93.71 5 16 22 J73J.3 -33.23 37,36

3?00.25 -.86 135.73 208.65 55.83 22 40 4j 3100,2 -5.34 129.00

M|0-COURSE EXECUTION ACCURACY (_RB[T 0ETERNINATION ACCURACY

SGT 5223.6 SGR 390.0 SG3 155.2 ST 26a3,l $R 3aT,0 SS 64a.?

RRT .095J RRF .0839 RTF .6884 CRT .9929 CR$ -.9445 CST -,9734

SGB 5238.! R23 -.0011RJ3 .8884 LSa 2737.9 NSA !a8.6 Ssa Z3,J

SGI 5?23.7 SG2 388.? THa ,41 EL1 2664.9 EL? 40.3 ALF 7.32

LAUNCH OAT[ 0[C 24 |965 FLIGHT TIME 172.00 ARRIVAL DaTE JUN J4 1966

HELIOCENTRIC CONIC

RL 147,j4 LAL .00

RP 108.79 LAP -3.39

RC 179.385 GL ?3.26

PLANETOCENTR_C CONIC

C3 J6.868 VHL 4.107

LNCH ATNTH LNCH TIME

90.00 J 19 l?

90.00 20 26 31

100.00 2 59 7

100.00 2l 29 17

JlO.O0 _ 4a 37

110.00 22 O !6

OIFFERENTIAL CCIRRECTION$

TOE J.9442 TRa .2300 TC3-5.4786 BAU 1,2361

ROE .2572 RRa -.073J RC3 .J792 FaU .0_?73

rOE .7020 FRA .5692 FC3-J.a233 eSP !6838

80E 1.9605 8Ra .7470 8C3 5.48J5 FSP -498

0ISTANCE 509.671

LOC 91.98 VL 76.56_ GAL ,34 AZL 86.50 HCa 255.78 SMa

LOP 347,73 VP 36,625 GAP II.22 AZP 90.86 TaL 178.78 TAP

GP -4.59 ZAL 86.55 zaP J70.34 ET5 332.48 ZAE 130.81 ETE

120,83 ECC ,2J780 INC 3,5007 V! 30._78

74.56 RCA 94.32 APO 147.J5 v2 34,832

|84.15 ZaC 91,94 ETC J66.47 CLP-J71.49

OLA 23.50 RAL 355.a3 Ra0 6567.7 VEL !!.758 PTH 2,08 VHP 7,375 0Pa -8,74 RAP 339.79 ECC J.2776

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

3014.9J -2?.90 97,51 222.28 84.97 2 9 27 24J4.9 -28.31 88.87

3978.1_ -7.06 !59,5A Z!5,95 62,51 71 32 49 3378.2 -!0.69 |52,74

2692.78 -29.75 73,96 2?2.43 86.94 3 43 59 209?,8 -29.86 65.16

3775._J -5,43 143.77 ?15.06 60.56 72 3? J3 3J75.5 -9,3? J37.13

2362.70 -34,|4 48,95 222.49 91,76 3 24 0 J762.7 -33,5? 39.76

3878.36 -I.?0 J34.09 2J2.74 55.85 ?3 I 35 3078.4 -6.J7 J27.85

MI0-COURSE EXECUTION ACCURACY ORBZT 0ETERMINa TION ACCURACY

SGT 5266.0 SGR 398.! $G3 J51.9 $? 2717,7 SR 353,5 $5 646,0

RRT .!20J RRF .J053 RTF ,890J CRT ,9889 CR$ -.9361 CST -.9?57

SGB 528|.0 R23 -.0022 RJ3 .890J LSA 2811,8 NSA J46.9 55a 23.1

5G1 5?66.2 5G? 395.2 THA ,52 ELI 2740,J EL2 5?.2 ALF ?.33

2
F
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL 2, 1965-66

LAUNCH CATE CEC _4 |965 FLIGNT TIN[ 174.00 4RRIVAL CATE JUN 16 1966

HELIOCENTRIC CON I{ 01STANCE 515,249

RL |47.14 LAL .00 LOL 91.98 VL 26.51J G4L .87 A?L 86.55 NCA Z58.95 SN4

RP JOB.?7 L4P -3.58 LOP 550.90 VP 56.596 GAP ]1.51 AZP 90.66 T*L 176.94 T4P

RE 181.409 GL 2Z,50 GP -4.42 7AL 83.22 TAP 171.07 £T$ 331.25 ZAE 130.92 £T£

PLANETOCENTRIC CONIC

C3 17.356 VNL 4.166 0LA 24.Z4 RAL 359.06 RAO 6567.7 VEL 11.779 PTH 2.08 VHP

LNCH AZNTH LNCN TIME L-I TIME INJ LAT

90.00 1 22 IJ 3061.6! -27.58

90.00 20 32 26 3944.60 "B.IJ

100.00 3 3 5? 2733.48 -29.56

;00.00 Z! 53 2J 3747.96 -6.35

110.OO 4 5Z 14 2394.73 -34.18

110.O0 22 21 34 3659.4? -2.42

G[FFERENTIAL CORRECTIONS

TDE Z.0148 TRA .4506 TC3-5.3749 BAU 1.2477

ROE .2640 RRA -.07?2 RC3 .1648 FAU .02£|8

FDE .6901 FRA .6|12 FC3-|.3059 BSP 17005

BDE 2,0320 88A ,4571 8C3 5,3?74 FSP -487

120.54 ECC .2212] [NC 3.4476 V| 30.278

75.89 RCA 93.87 *PO 147.20 v2 3=.840

184.04 Z4E 94._4 ETC 166.76 CLP-172.24

7.544 _PA -7.60 RAP 1.94 ECC 1.2856

INJ L(_NG INJ RT ASC INJ 4ZNTN INJ TIME PO CST TIM INJ 2 LAT |NJ 2 LONG

100.89 226.60 83.31 2 13 17 2461.6 -28.22 92.28

157.64 220.40 62.78 21 58 11 3544,6 -JJ.?0 150.79

76.97 226.82 85.37 3 49 31 2133.5 -29.89 68.19

142.24 219.45 60.73 22 55 49 5148.0 -10.2J 135.57

5J.45 227.03 90.28 5 32 8 1794.7 -33.77 42.23

133.J0 217.01 55.B9 ?3 22 33 3059.3 -6.8B 126.85

N]0-C_JRSE EXECUTION ACCUR4CV C)RBIT DE TERNINATION ACCURACY

SGT 53J0.0 SGR 405.3 SG3 148.0 ST 27P1.7 SR 364,P SS 644.?

RRT ,|451RRF ,I266 RTF .8937 CRT .9839 CRS'-.9279 CST -.9779

SGB 5325,4 R23 -,0038 RI3 .8937 LSA 2874.8 NSA 146.2 aSA 22.8

SGI 5310.3 SG2 401.0 THA .64 ELl 2804.8 EL? 64.6 ALF 7.36

LAUNCH DATE DEC Z4 J965 FLIGHT TIME 176.00 ARRIVAL DATE JUN 18 1966

HELJ_ENTRIC CONIC

RL 147.14 LAL. .DO LOL 91.98 VL

RP 108.74 LAP -3.36 LOP 354.08 VP

RC 183.413 GL 21.67 GP -4.27 ZAL

PLANETOCENTRIC CONIC

C3 IT.999 VHL 4.Z43 DLA 24.91RAL

LNCH ATMTH LNCH TIME L-J TIME

90.00 ! 25 25 3J09.48

90.00 21 IB 28 3913.65

I00,00 3 9 16 2774.67

I00.00 Z2 I7 18 3723.69

110.00 5 0 24 2426,97

JIO.OO 22 42 39 3644.I5

OIFFERENTIAL C(_RECTION8

TDE Z.0854 TRA .6862 TC3-5.2187 BAU 1.2563

ROE .2771 RRA -.0779 RC3 .149| FAU .02457

FD£ .6785 FRA .6547 FC3-1.JSI6 BSP ITI2J

8DE Z.1038 BRA .6906 BE3 5.2209 FSP -476

DISTANCE 520.802

26.461 GAL 1.42 AZL 86.60 HCA 262.12" SMA

36.568 GAP JJ.8| AZP 90.47 TAL 175.09 TAP

79.88 ZAP I71.79 ET$ 329.7J ZA_ 1_J.02 (TE

J20.24 £CC .22500 INC 5.395? V] 30.278

77.2J RCA 93.J9 APO 147.50 V2 34.849

J83.95 ZAC 96.55 ETC 167.01 CLP-172.gB

2.72 RAO 6567.7 VEL II.806 PTH 2.09 VHP 7.723 DPA -6.46 R4P 4.10 ECC 1.2962

IN] LAT IN] LONG IN] RT A$C IN] A_NTH IN] T_ME PO CST TIM rNJ 2 L4T IN] 2 LONG

-27.1_ 104.33 231.05 8|.63 2 17 J4 2509.5 -28.03 95.77

-9.07 155.87 225.03 63.06 22 23 41 3313.6 -IZ.61 148.98

-29.30 BO.0J 231.36 83.79 3 55 3I 2174.7 -29.85 71.25

"7.16 J40.89 224.00 60.90 23 J9 21 3123.7 -10.99 134.19

-34.16 53.97 231.73 88.79 5 40 51 1827.0 -35.95 44.73

-3.01 132._O 22J.44 55.93 23 43 23 3044,2 -7.46 126.04

MI0-((_JRSE EXECUTION ACCUR4CV C_BIT CETERMINATION 4CCUR4CY

SGT'_346.5 SGR 4IJ.? SG3 144.5 ST 2836.1 SR 575.8 aa 642.1

RRT .|705 RRF .J497RTF .8968 CRT .9782 CRS -.9196 CaT -.9799

SG8 5362.3 R23 -.0042 RI3 .8968 LSA 2928.3 MSA 147.2 SSA 22,3

SGI 5346.9 SG2 405.6 THA .76 ELI 2859.9 EL2 77.3 ALF 7.39

LAUNCH D4TE OEC 24 1965 FLJGMT TIME 178,00 ARRIV4L CATE JUN 20 1966

HELIOCENTRIC CONIC 0ZSTANCE 5_6.323

RL 147.14 L4L .00 LOL 91,98 VL 26.411 GAL 2.00 AZL 86.66 HCA 265.29 SMA 119.96 ECC .22914 INC 3.3445 Vl 50.278

Rp 108.71 LAP -3.33 LOP 357.26 VP 36.541 GAP 12.I_ AZP 90.27 T*L 173.25 TAP 78,55 RCA 92.47 APO 147.45 v2 54.856

RC 185,395 GL 20.79 GP -4,13 ZAL 76.54 ZAP 172.49 ETS 327,78 Z4E 131.13 ETE 183.86 ZAC 98.88 ETC 167.23 CLP-1?3,?2

PL4NETOCENTRIC CONIC

C3 18.817 VHL 4.338 DLA '25.5| RAL 6.4J RA0 6567.8 VEL JI._4J PTH _.J0 VNP 7.913 DPA -5.35 RAP 6.26 ECC 1.3097

LNCH AZMTH LNCN TIME L-J TIME ZNJ LAT INJ LONG |NJ RT A$C |NJ A?MTH INJ TIME PO CaT TIN INJ 2 L4T [NJ 2 LONG

90.00 1 29 2 3157.85 -26.62 107.77 235.60 79.98 2 21 40 2557.9 -27.74 99.28

90.00 21 44 I6 3886.08 -9.92 154.29 229.80 63.34 22 49 2 3286.1 -13,42 147.36

100.00 3 J5 10 2815.68 -28.96 83.0! 236.02 82.25 4 2 6 2215.7 -29.73 74.29

100.00 22 40 49 3703.49 -7.83 |39.76 228.68 61.06 23 42 32 3103.5 -11.63 135.O3

110.00 5 9 II 2458.99 -34.09 36.4? 236.56 87.31 5 50 J0 1859,0 -34.09 47,22

J10.00 23 3 I8 5632.94 -3.43 131.7J 225.98 55.97 24 3 51 3032.9 -7.88 125.44

DIFFERENTIAL C(_fRECTION$ MIO-C_JR$_ _X[CUTION ACCURACY ORBIT 0ETERNIN4TION ACCUR4CY

TDE Z.1504 TRA .9321 TC3-5,0275 BAU 1.2652 SGT 5380.8 SGR 417.J SG3 140.9 ST 2872.7 SR 386.2 aS 636.3

RDE .29J3 RRA -.0771 RE3 .1324 FAU .02305 RRT .J951RRF .J722 RTF .9004 CRT .9720 CRS -.9111 CaT -.9815

FDE ,6631 FRA ,697l FC3-|.0605 BSP 17294 SGB 5396.9 R23 -.0045 RJ3 ,9004 LS4 2965.7 MSA 149.6 SSA 21.7

BDE 2.1701 BRA .9353 BC3 5.0292 FSP -4_H_ SG| 5381,4 SG2 409.0 THA .87 ELl 2897.2 EL2 90.O ALF 7.45

LAUNCH DATE DEC 24 1963 FLIGHT TIME J80.00 ARRIVAL DATE JUN 22 J966

NELIOCENTRIC CONIC

RL 147.14 LAL .O0 LOL

RP 108.68 LAP -3.29 LOP

RC 187.337 GL 19.86 GP

PLANETOCENTRIC CONIC

C3 19.829 VHL 4.453 DLA

LNCH AZNTH LNCM TIME L-I TIME

90.00 I 33 13 3205.93

90.00 Z2 9 29 3862.78

100.00 3 21 48 2855,85

I00.00 23 3 34 3688.09

110.OO 5 18 36 2490.40

IJO.O0 23 23 16 3626.31

OIFFERENTIAL CC_RECTIONS

TOE 2.212J TRA 1.1916 TC3-4.7984 BAU 1.2724

ROE .3067 RRA -.0148 RC3 .1154 FAU ,02156

roe .6520 FRA .7399 FC3 -.9415 BSP 17429

BO£ 2.2332 BRA 1.1939 BC3 4.7998 FSP -457

0ISTANCE 53|.811

91.98 VL 26.362 GAL 2.60 AZL 86.71HCA 268.47 SMA 119.68 ECC .23369 INC 3.2938 vl 30.278

.44 VP 36.515 GAP J2.46 A?P 90.09 TAL 171.42 TAP 79.89 RCA 91.71 APO 147.65 V2 54.868

-4.0| ZAL 73.24 ZAP 173.16 ET$ 325,38 ZAE |3|.24 ETE 183.79 ?AC 101.21 ETC 167.42 CLP-174.46

26,02 RJL 10.10 RAO 6567.8 VEL 11.883 PTH 2.lJ VHP 8.117 DPA -4.20 RAP 8.43 ECC 1.3?63

INJ LAT _NJ LONG |NJ R7 AS( INJ AZMTH INJ TIME PO (ST TIN INJ 2 L4T |NJ 2 LONG

-26.01 IJJ.16 _40.24 7B.3g 2 26 39 2605.9 -27.35 102.73

-10,63 152.94 234.68 63.60 23 J3 51 3262,8 -14.09 145.98

-28.56 85.93 240,76 80.76 4 9 24 2255,9 -29.54 77.26

-8.33 138.89 233,46 6J.19 24 3 3 3088.1 -12.J2 J32.15

-33,96 58.91 241,50 85.87 6 0 7 1890.4 -34.16 49.67

-3.69 13/.37 230.61 55.99 24 23 42 3026.3 -8,J2 125.09

HID-COURSE EXECUTION ACCURACY ORBIT OETERNINATION ACCUR4C_

SGT 54J0.5 SGR 421.7 SG3 137.4 ST 2894.7 SR 396.0 Sa 629.4

RRT .2197 RRF .1959 RTF .9040 CRT .9653 CR8 -.9027 CaT -.9830

SG_ 3427,0 R2_ -.0040 RI3 .9040 LaA 2984.7 N5A 153_3 Sa4 20.9

5G1 54JJ,3 $G2 4JJ,3 THA .99 ELI 2919.9 EL2 102,6 4LF 7,53

2O09



JPL TM 33-99 EARTH--VENUS TRAJECTORIES qVOL 2, 1965-66

LAUNCH QATE C[C 24 1965 FLIGMT TIME I62.00 ARRIVAL OAT[ JUN 24 |966

HELIOCENTRIC CONIC 0|STANCE _7.260

RL I47,]4 LAL .OD LOL 9J,98 VL _6.314 _AL 3.Z3 AZL 66.76 HCA 271,64 SNA J19.40 ECC .2386? INC 3.2432 VJ 3D,?78

RP 108.6_ LAP -3,24 LOP 3.62 VP 36,490 GAP 12,62 A?P 69.9| TAL 169,59 TAP 61.23 RCA 90.91 APO 147.90 v2 34.676

R( |89,_97 GL |8,90 GP -3.90 7AL 69.99 TAP J73.8| ETS 327.36 ZAE I31.3_ ETE I83.7_ _AC I03.56 ETC 16T.58 CLP-|TS,I9

PLANETOCENTRIC CONIC

C_ 21,060 VHL 4.589 CLA _6.44 RAL 1_.?_ RAO 6567.9 VEL II.93_ PTH Z.lZ VHP 8.315 CPA -3.09 R4P IO.6| ECC J._466

LNCH AZMTH LNCN TIME L-I TIME [NJ LAT JNJ LONG INJ RT A$C INJ ATMTH [NJ TIME PO C6T TIN ]NJ 2 LAT INJ 2 LONG

90.00 I 3B 9 3252.79 -25,33 J]4.42 244,93 76.90 2 32 22 2652.7 -26.88 106.09

90.00 22 33 41 3844.77 -]1.17 151.90 239.62 63.8I 23 37 46 3244.B -14.60 144.90

100.00 3 29 17 2894,46 °28,10 88.71 245,58 '79.37 4 17 32 2294.5 -29.28 BO,JO

100,00 23 23 14 3678.77 -Bo65 138,34 236.30 61.28 24 26 32 3078.3 -J2.42 131.58

110.00 5 26 41 2320.66 -33.79 61.28 246.52 84.48 6 10 42 1920.9 -34.JB 52.05

IJ0.00 23 42 19 3624,64 -3.75 JII,2B 235.29 56.00 24 42 44 3024.6 -8.19 125.00

OIFFERENTZAL C<_RECTION5 M_0-C_JRSE EXECUTION ACCURACY _qBIT C[TERNINA TION ACCURACY

TOE 2.1667 TRA 1.4651 7C3-4.5390 BAU J.2763 SGT 3496.1 SGR 425.3 SG3 134,0 ST 2900.7 SR 404.7 SS 620.3

ROE ,9233 RRA -.0710 RC3 .0985 FAU .020J3 RRT .2442 RRF .2193 RTF .9080 CRT ,9380 CRS -.8939 CST -.9B42

FOE .6378 FRA .7830 FC3 -.8283 BSP 1737J SGB 5452.8 R23 -.0038 RI3 .9080 LSA 2969.5 MSA 158.2 SSA 20.0

BOE 2.2916 BRA 1,4668 BC3 4.5401 F3P -448 SG] 5437,t SG2 4J2.3 TMA 1,10 ELI 2926.6 ELZ llS.0 ALF 7,62

LAUNCH DATE 0EC 24 1965 FLIGHT TIME IB4.00 ARRIVAL CAT[ JUN 26 1966

HELIOCENTRIC CONIC 0_STANCE 542.66A

RL 147.14 LAL .00 LOt. 91.98 VL 26.266 GAL 3.89 A?L B6.BI HCA 274.82 5MA 1J9,14 ECC .244J3 JNC 3,J924 VJ 3D,27B

RP 108.62 LAP -3.18 LOP 6,81 VP 36,466 GAP I3.21 AZP 89.73 TAL 167.77 TAP 82,59 RCA 90.03 APO 148.22 v2 34.689

RC 19J.216 GL 17.90 GP -9.79 7AL 66.B1 ?AP I74.43 ETS 31B.34 ZAE 131.45 ETE 183.68 7AC 105,90 ETC J67,69 CLP-J75,92

PLANETO_ENTR]C CC_iJC

C3 22,539 VHL 4,749 OLA _6,78 RAL 17.35 RAO 6367,9 V_L JJ.997 PTH 2.JA VHP B,369 DPA "J.99 RAP J2.79 ECC J,37D9

LNCH A?MTN LNCH TIME L-| TIME INJ LAT ZNJ LONG _NJ RT A$C INJ A?NTH XNJ TIME PO C37 TIN _NJ 2 LAT INJ Z LONG

90.00 ! 44 9 9297.J0 -24.6J JJ7,47 249,66 75.53 2 99 6 _697,J -26.96 |09.23

90.00 22 56 24 9839.J9 -JI.fl2 |_1.22 244.60 63.93 24 0 17 3233._ -J4.93 144.21

100.00 3 37 46 2930.62 -27.62 9J.30 250,45 7B,OB 4 26 96 2930.B -2#.9# 82.76

JOO.O0 23 45 28 3674.70 -8.77 198.14 249.15 6J.II 24 46 43 907:4.7 -I2,54 131.38

JJO,OO 5 99 26 2f150.J2 -33.57 63,53 23J.f19 B3,I6 6 2J 56 1930,J -9A.J6 54.94

IIO.OO 0 4 13 3628.17 -3.61 13J.46 239,99 55.99 I 4 41 3028.2 -B.06 I25.19

DIFFERENTIAL CORRECTfON$ _]O-COUR$E EXECUTION ACCURACY ORBIT OET£RM]NATfON ACCURACY

TOE 2.3237 TRA J.?5?I TC3-4,2484 BAU J.2804 SGT 54_7.0 SGR 428.I $G3 J30.7 3T 2896.0 SR 4J2.3 33 611.7

ROE .3410 RRA -.0659 RC9 .0824 FAU .0J869 RRT ,2692 RRF .2445 RTr .9117 CRT .9503 CR3 -.885I C3T -.9655

rOE .6259 FRA .8284 FC3 -,7179 BSP |7610 3GB 5473,8 R23 -.O02A RI3 .91J7 L3A 2983.9 NIA I64.0 33A I9.0

BDE 2.3486 8RA J.7389 8C3 4.24_2 FSP -436 SGI 5458._ 3G2 4_2_2 THA 1.22 ELI 2922.5 EL2 127.2 ALF 7.72

LAUNCH _AT[ 0EC Z4 1965 FLIGHT TIME IB6,00 ARRIVAL 04T[ JUN 2B t966

O[$TANCE 548.017

26,2|9 GAL 4.58 4?L 86.86 HCA

36,4A3 GAP I3,62 A?P 89.56 TAL

63.T1 ?_P 175.02 ET$ 3J3.67 rAE

HELIOCENTRIC CONIC

RL 14_,14 L4L ,00 LOL 91.99 VL

RP IOB.5B LAP -3.ll LOP 9.99 VP

RE 193.113 GL 16.69 GP -3,70 ?4L

PLANETOCENTRI¢ CONIC

C3 24.301 VHL 4.930 _LA 27.02 RAL 20._? RA0 6568.0 VEL 12.070 PTH 2,16 VHP B._2I 0PA -.69 RAP 14,97 ECC i,3999

LNCH A?NTN LNCM TIME L-] T[NE [NJ LAT INJ LONG INJ RT A$C INJ A?NTH INJ TIN[ PO C3T TIN INJ 2 LAT ]NJ 2 LONG

90.00 1 5J 30 3337.70 -23.89 120.22 254.44 74.33 2 47 B 2737.? -25.B1 112,O8

90.00 23 l? 7 3829.33 -|1,63 JSJ,O0 249.55 64.00 24 20 56 3229.3 -J5.03 J43.9_

lO0.O0 3 47 19 2964,35 -27,I2 93.67 255.95 76.93 4 36 43 2364.4 -2_.65 _,_0

100.00 0 7 55 3677.92 -B.67 I98.32 247.99 6J,28 I 9 I3 3077,9 -I2.43 I31.56

110,00 5 50 47 2576.00 -33.33 65.67 256.69 81,92 6 33 45 I978,0 -34.09 56.5_

ll0.OO 0 20 57 3637.04 -3.28 J31.99 244.69 55.96 | El 34 3037.0 -7.72 |25.66

OIFFERENT[AL CC_RRECT]ON3 MID-COURSE EXECUTION ACCURACY OR6_T 0ETERN|NAT]ON ACCURAC Y

TOE 2,3698 TRA 2.0614 TC9-3.9469 BAU 1.2823 SGT 5473.6 SGR 429.8 SG5 127.4 ST "1872.5 3R 416.5 3S 600.7

ROE .3595 RRA -.0580 RE3 .067t FAU .01735 RRT .2933 RRF .2685_RTF .9159 CRT ;9420CR$-.B?_BCST ,.96_

FOE .6109 FRA .8791 FC3 -.618I BSP 17730 5GB 5490.6 R23 -.0017 R|3 .9|59 L34 2959.4 MSA I?O,4 $_J lS.l

BDE 2.3970 BRA 2,0622 BC3 3.9475 FSP -427 SG| 5475.2 $G2 410.7 THA 1.33 ELl 2699.5 EL2 I39.J ALF 7.63

278,00 3_A liP.8? £CC .25013 INC 3.I41I Vl 30.21_

165,97 TAP 83.97 RC4 89.I4 APO 14B,61 V2 34,900

I31,55 ETE I63.64 7AC 108.25 ETC 167.78 CLP-176.66

LAUNCH _ATE DEC 24 1965 FLIGHT TIME IBB.O0 ARRIVAL 0ATE JUN 30 I966

H[L[O_ENTR|C CONIC

RL J47.]4 LAL .DD LOt. 9j.98 VL

RP 106.55 LAP -9.09 LO_ II,I_ VP

R( J94.969 GL 15.67 GP -3.6J ?AL

PLANE TOCENTR_C CONIC :::

C3 26.388 VHL 5.197 OLA 27,J7 RAL 24,29 RAO _68.1 VEL |2.156

LNCH AZNTN LNCN T|ME L-I TIME INJ LAT INJ LONG INJ RT ASC

90.00 2 0 33 3379.25 "23.22 122.6_ 259.24

90.00 23 95 21 3834.43 -|J.48 I51,30 254.44

lO0,OO 3 37 59 2994_3 -26.64 95,79 260.28

lO0.O0 0 24 32 3668.26 -8.33 J99.90 251.78

]lO.O0 6 2 4J 2604,46 -39,06 67.69 26j._1

llO.OO 0 35 ZO 3651.22 -2.74 /32.67 249.35

OIFFERENT_AL CORRECTXONS M[O-C_AJRS_ _CUTION ACCURACY

TOE 2,4J13 TRA 2.3893 TC3-9.6399 BkU 1.282I $GT 5486.3 5GR 430,5 SG3 I24.!

ROE .3789 RRA -.0489 RC3 .033I FAU .0J604 RR_ .3J74 RRF .2929 RTF .9202

FOE .5969 FRA .9193 FC3 -.5269 BSP |7829 SGB 5509.2 R23 -.0008 R|3 ,9202

BOE 2.4409 BRA 2,3838 BC3 3.6349 FSP -418 3GI 5488.0 SG2 408.I THA 1,43

OZSTANCE569.309
26.173 6AL S.3J AZL _6.91MCA 2o1.19 SMA lls.ez _cc .15672 ;NO 3_0_90 _i=_.rr_
36.420 GAP 14,07 AZP 89.40 TAL 164.18 TAP 85.36 RCA 08.17 APO 149,07 V2 34.9J_

60.72 ZAP I75.53 ET$ 907.44 ZAE 391.64 ETE i_3.6D _AC IIO.60 ETC J67.63 CLP-J??,AD

PTH 2,1B VHP 9.093 OPA .I9 RAP J7.I6 £C(-].4349

[NJ AZMTN INJ TIME PO CST TIN INJ _ LAT INJ 2 LONG

73.3J 2 56 46 2773,3 -25.28 114.5_

63.94 24 39 J6 3234,4 -14.89 |44.26

75.91 4 47 54 2394.7 -ZB.II 87.39

61.19 1 26 0 30B8.3 -J2.11 132,16

80.76 6 46 3 2004,5 -33.96 58.5T

55.91 I 37 |1 3051.2 -7.19 126.41

ORBIT _ETERM[NATION ACCURACY

3T 2837.2 3R 423.0 33 5#9.5

CRT ,9332 CR3 -,_663 C3T -.9675

LIA _923.0 H3A 177,3 SS4 J7.2

ELi 2664.6 EL2 ]50,6 4LF 7,94

2010



JPL TM 33-99 EARTH--VENUS TRAJECTORIES tVOL 2 1965-66b

LAUNCH 0ATE DEC Z4 |965 FL|GHT TIME |90.00 ARRIVAL GATE JUL ? 1966

HELIOCENTRIC CO_dIC

RL I47.11 LAL .00 LOL 9|.98 VL

RP 108.3J LAP -2.94 LOP 16.37 VP

RE |96.842 GL |4.84 GP -3.53 ?AL

PLANETO(ENTRIC CONIC

C3 28.849 VHL 5.311 DLA

LNCH 47NTN LNCH TIME L-I TIN[ INJ LAT

90.00 2 JJ 29 3402.85 -22.62

90.00 23 50 46 3849.23 -|J.04

100.00 4 9 46 302J.56 -26.J8

ZO0.O0 0 39 6 3?05.75 -7.75

JJ0.O0 6 J5 3 2629.52 -32.??

Jl0.00 0 50 J9 3670.55 -2.00

OIFFERENTI4L CORRECTION8

TOE Z.4472 TRA 2,7235 TC3-3.3J6_ BAU ].279J

ROE .3989 RRA -.0380 R(3 .0407 FAU .0|477

FOE .f1831 FRA ,9671 FC3 -.4433 85P 179|9

BOE Z.4795 BRA Z.7238 8C3 3.3|65 FSP -409

DISTANCE 358.532

26.128 GAL 6.09 AZL 86,96 HCk 284.3? SMA J18.37 ECC .26396 INC 3.0356 V! 3D.??B

36.399 GAP J4.56 A?P 89.25 TAL J62.4! TAP 86.78 RCA 8?.JZ 4PO J49.6! vz 34.9?4

37.83 ZAP 176.0J E75 299.48 ?AE |3|.72 ETE 183.56 ZAC IJ?.94 ETC 167.84 CLP-178,15

27.24 R4L 27.59 RAD 6568.2 VEL 12,257 PTH 2.Z| VHP 9,388 OPA J.25 RAP J9.35 £C( J.4748

_NJ LONG INJ AT A$C INJ A_MTH |NJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

124.58 264.07 ?2.50 3 8 12 2802.8 -24.81 116.59

152.16 259.22 63.76 24 54 55 3249.2 -14.47 145.17

97.66 265.21 75,03 5 0 ? 2421.6 -27.98 89.32

J39.88 257.49 61,04 I 40 52 3105.7 -11,36 133.16

69.59 266,g1 ?9,6? 6 58 52 2029.5 -33.64 60.52

133.68 253,94 55.8? ! fl! 29 30?0.6 -6.46 JZT.44

N/O-COURSE EXECU7ZC_ ACCURAC_ OReIT _ETERNINATION ACEURAC v

SGT 5494,0 SGA 430.2 SG3 |21.0 ST 2?90.6 SR 425.8 SS 3?8.3

RAT .3412 ARF .3172 R7F .9246 CRT .9236 ORS -.8563 CST -.9885

SG_ 5510.8 R23 -.OO00 RJ3 _%9246 LS4 2875.6 NSJ J84.4 $54 16.3

SG! 5495.9 SG2 404.3 THk J.54 ELI 28JB.3 EL2 J6J.6 ALF 8,05

LAUNCH 04TE DEC 24 J965 FLIGHT 71N£ 192.00 ARAIVAL DATE JUL 4 1966

HELJ,O(ENTR/C CONIC

RL J47.J4 LAL .00

RP 108.47 LAP -2.84

RC 198.873 GL 13.83

PLANETOCENTR|C CONIC

C3 3/.744 VHL 3.634

LNCH AZMTH LNCH TIME

90.00 2 24 18

90.00 0 7 11

IO0.O0 4 22 31

IO0.O0 0 5J 39

IJO.OO 8 27 45

110.D0 I 2 54

01STANCE 563.614

LOt. 91.98 VL 26.084 GAL 8.91 A?L 87.02 HCA 287.56 SMA llS.JE ECC .27193 IN( 2.980? v| 30.2?8

LOP 19.56 VP 36.379 GAP |5.08 AZP 89.10 TAL 160.66 TAP 88.22 RCA 86.00 APO 150.24 v2 34.936

GP -3.46 ZAL 55.07 ?AP /76.37 £TS 289.51 ?AE J31.79 ETE J83.53 ZAC 115.28 £TC 167.82 CLP-J78.90

OLA 27.24 RAL 30.76 RAO 6568.3 VEL 12.374 PTH 2.23 VHP 9.?08 OPA 2.30 RAP 21.54 ECC J.5224

L-| T_NE fNJ LAT INJ LONG INJ RT A$C ]NJ AZNTH INJ TIME PO (ST TIN INJ 2 LAT INJ 2 LONG

3426.27 -22.14 |26.12 268.93 ?I.88 3 2J 25 2826.3 -24.4J 118.19

3873.78 -J0,29 153.58 263.88 63.47 1 II 44 32?3.8 -J3.77 146.63

3045.J9 -25.75 99.29 270.13 74.28 5 J3 J6 2445.2 -27.66 9J.00

3730.09 -6.95 141.24 262.09 60.85 I 33 49 3130.1 -10,78 134.55

28_3.29 -32.48 71.38 27J.98 78.65 7 JJ 59 2053.3 -33.69 62.36

3894.76 -1.07 I34.94 258,48 55.83 2 4 29 3094,8 -5.55 128.72

ORBIT OETERNINATION ACCURACY

ST 2?40.5 SR 426.9 SS 568.7

CRT .9J35 CRS -.8462 CST -.9894

LS4 2824.? MSA 191.4 SSA 15,5

ELI 2768.2 EL2 J71.9 4LF 8.13

DIFFERENTIAL CORRECTIONS

TOE Z.4833 TRA 3,0877 TC3-2.9950 8AU l.Z?J!

ROE .4J97 RRA -.0249 RC3 .0301 _AU .01348

FOE .STIZ FRA 1.0|84 FC3 -.3675 85P 17899

BO£ 2.5186 8RA 3.0878 8C3 Z.99_2 FSP -397

MID-COURSE EXECUTION ACCUR4CY

8GT 5499.0 SGR 429.J SG3 I18.0

RRT ,3656 RRF .3424 ATF .929J

$G8 5515.7 R23 .00J0 AJ3 .929J

SGJ 5501.3 SG2 399.2 THA 1.64

LAUNCH 04TE 0EC 24 1965 FL|GNT TIME 194.00 ARRIVAL DATE JUL 6 1966

HELIOCENTRIC CON|C

RL 147.14 LAL .00 LOL

RP 108,43 LAP -2.73 LOP

RE 200.481 GL 12.83 GP

PLANETOCENTRI( CONIC

c3 35.148 VNL 3,929

LNCN ATNTN LNCH TZNE

90.00 2 38 44

90.00 0 J6 53

100.00 4 36 5

JO0.O0 I 2 14

JlO.O0 6 40 41

110.00 I 14 7

CXFFERENT_AL CORRECTIONS

TOE 2.5112 TRA 3.4698 TC3-2.6848 B4U 1.2616

ROE ,4407 RRA -.0101 Re3 .0_I0 FAU .01229

FOE .3586 FRA 1.O703 FC3 -.3027 8SP 17974

BOE 2.5495 B!R4 3,4696 BC3 2.6849 FSP -389

DISTANCE 568.7J9

91.98 VL 26,040 GAL 7.78 AIL 87.D8 HC4 290.75 SMJ 117.88 ECC .28072 INC 2.9238 v! 30.2?8

22.75 vP 36.360 GAP 15,66 4?P 88,96 TAL 158.95 TAP 89.70 REA 84.79 APO 150.97 v2 34.948

-3.40 ZAL 52.45 ?AP i76.59 ETS 277.5? 74E 131.85 ETE 183.51 ?AE 117.60 ETC 167.75 CLP-ITg,6?

DLA 27.16 RAL 33.79 RA0 6568.4 VEL 12.511 PTH 2.27 VHP 10.057 OPA 3.33 RAP 23.?3 ECC 1.3784

L-I TIME INJ LAT INJ LONG INJ RT 45C INJ AZMTH INJ TIME PO CST TIN INJ 2 L4T INJ 2 LONG

3444.J4 -21.75 127.29 273.79 71.41 3 36 9 2844.1 -24.09 Ji�,aO

3907.28 -9.27 J55.50 268.38 63.12 1 22 1 3307.3 -12.80 148,6J

3065.89 -25.36 JO0.?O 275.03 73,65 5 27 10 2465.9 -21,36 92,47

3760.76 -5.93 142.95 266.38 60,65 * 2 4 55 3160.8 -9.79 136.29

2675.94 -32.1fi 73,0? 277.0! 77.70 7 25 17 2075.9 -33.51 64,10

3723.47 .03 136.44 262.89 55.82 2 16 10 3123.5 -4.46 130.23

MID-COURSE EXECUTION ACCURACY ORBIT 0ETERNINA TION ACCURAC Y

SGT 5497.9 SGR 426,8 SG3 JIS.0 ST 2679.0 SR 425.9 SS 358.6

RRT .3892 RRF .3666 RTF ,9338 CRT ,9025 CRS -,8336 CST -.9904

SG8 55|4.5 R23 .00J4 R13 .9338 LSA ?762.4 MSA 198.2 SSA 14.7

SG| 5_00.5 SG2 393.0 THA 1,74 ELl 2706.6 EL2 J81,5 4LF 8,20

LAUNCH 0ATE DEC 24 1965 FLIGHT TIME J96.00 ARRIVAL DATE JUL 8 1966

HELIOCENTRIC CONIC

RL 147.14 LAL .00

RP J08.39 LAP -2.62

RC 202.264 GL 11.84

PLANETOCENTRIC CONIC

C3 39.150 VHL 6.257

LNCH AZNTH LNCH TrNE

90.00 2 54 2!

90.00 0 24 I3

100.00 4 50 13

JO0.OO I J1 2

JJO.O0 6 53 43

110.00 1 24 1

OlS7ANCE 373.649

LOL 91.98 VL 25.997 GAL 8.7I AZL 87.J4 HC4 293,94 SMA 117.65 ECC .2904_ INC 2.8643 VJ 30.2?8

LOP 25.94 VP 36.34J GAP J6.29 AZP 88.84 TAL J57.28 TAP 91.22 R(_ 83.48 APO 151.82 V2 34.961

GP -3.34 ZJL 49,93 ZAP 176.63 ETS 264.39 ZAE J3J,89 ETE 183.48 Z4E 1,19.92 ETC 167.64 CLP 179.55

0LA 27.02 RAL 36.66 RAO 6568.5 V£L 12.670 PTH 2.30 VHP 10.439 DPA 4.34 R4P 25.92 £CC 1.6443

L-| TIME _NJ LAT [NJ LONG _NJ RT ASC INJ ATNTH INJ TIM_ PO (ST TIM _NJ 2 LAT INJ 2 LONG

3457.66 -21.46 128.I7 278.64 7J.07 3 5J 58 2857,7 -23,84 120.32

3948.25 -8.00 157.85 272,73 62,75 I 30 1 3348.2 -11.39 151.01

3084,14 -25.0] 101.94 279.8_ ?3.0? _ 4J 37 2484.l -27,09 93.76

3197.00 -4.71 144.95 270,94 60.45 2 14 J9 3197.0 -8.62 138.34

2697.66 -31.82 74.88 281.98 76.80 ? 38 4! 2097.7 -33.31 65.76

3756.25 1.28 J38.15 267.22 55.84 2 26 37 3156.2 -3.21 131.94

ORBIT DETERMINATION ACCUR4CV

ST 26J3.7 SR 423,J SS 349,8

CRT .8908 CRS -.8247 CST -,9913

LSA 2696.4 MS4 204.5 SSA 14.0

EL1 2640.9 EL2 190.Z ALF 8,25

OIFFER_NTI4L CORR£(TION$

TOE Z.3364 TRA 3.8?65 T(3-_.3845 BAU 1.2481

ROE .4620 RRA .0068 Re3 .0138 FAU ,01JJ2

FOE .547| FRA J.|257 rc3 -,2459 gSP 18043

BOE 2.3781 BR_ 3.8765 Be3 2.3846 FSP -380

NJ0-COURSE EXECUTION ACCURAC_

SGT _493.4 SGR 423._ SG3 11_.J

RRT .4J26 RRt *3908 RTF .938?

SG8 _509.? R23 .0018 413 .9387

SGI 5496.2 SGE 38_.6 THA J.85

20Jl



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 2, 1965-661

LAUNCM O_TE eEc 24 1965

HELIOCENTRIC CONIC

RL 147.14 LAL .00

RP 10B,35 LAP -?.49

RC 204.023 GL 10,88

PLANETOCENTRIC CON[C

C3 43.861 VHL 6.623

LNCH A_MTH LNCH TIME

90.00 } I0 37

90,00 0 29 35

lO0.O0 5 4 41

I00.00 1 18 13

ll0.00 7 6 43

llo.OO _ 32 40

FLIGHT TIME 198.00 4RR|V4L CATE JUL 10 1966

01STANCE 578.443

LOL 91.98 VL 25.955 GAL 9.11 A?L, 87.20 HCA 297.13 SNA 117.42 ECC .30116 INC 2.8018 ¥1 30.278

LOP 29.14 VP 56.324 G4P 16.98 A?P 88.72 TAL 155.64 T&P 92.78 RCA 82.06 APO 152.79 VZ 34.974

GP -3.28 ?AL 47.57 ?4P 176.49 ETS 251.28 ZAE 131.9J ETE 183.46 ZAC 122.22 £TC 167.49 CLP 178,74

CLA 26,83 R4L 39.37 RAC 6568.7 VEL 12.854 PTM 2.54 VMP 10.858 0PA 5.33 RAP 18.10 ECC 1.7Z18

L-I riME INJ L4T JNJ LONG [NJ RT 45C INJ A?MTH [NJ TIME PO CBT 7IM INJ 2 LAT INJ E LONG

346B.Z0 -21,22 128.86 283.45 70,80 4 8 26 2868.2 -23.65 121.03

3995.05 -6.53 160.50 276.92 62.19 J 36 10 3395,0 -10.18 133.?Z

3100.5I -24.68 103.04 284,69 72.57 5 56 _1 2500.5 -Z6.83 94.90

3837.97 -3,33 147o21 275,17 60.28 2 22 II 3238.0 -7.27 J40,63

Z718.63 -31.48 76.22 286,B7 75.94 7 52 2 2118.6 -33.09 67.36

3792.62 2.67 140.05 271.44 $5.91 2 35 52 3192.6 -I.82 133.#4

clrrERENTIAL CORRECTIONS MI0-COURSE EXECUTION ACCURACY ORBIT _E TERNINATION ACCURACY

TOE ?.5612 TRA 4.3092 TC3-Z.0966 BAU 1.2294 5GT 5484.0 5GR 419.2 SG3 JO9.4 5T 2547.0 SR 418,4 55 342.6

ROE .4#33 RRA .0258 RC3 .0078 F4U ,00996 RRT .4360 RKr_ ,4151 R7F .9436 CRT ,8786 CR5 -,8136 CST -.9927

GeE ,3370 FRA 1.1847 FC3 -.1967 8SP "18080 SGB 5500.0 R23 ,0019 RJ) .9436 LSA 2629.2 MSA 210.0 SSA 13.3

8OE 2.6064 BRA 4.3093 8C) 2.0966 FSP -372 SCJ 5487,1 SG2 377.0 THA 1.92 ELI 2573,6 EL2 197.7 ALF 8.26

LAUNCH OATE 0EC 24 1965 FLIGHT TIME 200.00 4RRIVAL 0ATE JUL 12 1966

117.20 ECC .3J308 INC 2.7336 vJ 30.?78

94.40 RCA 80,51APO 133.90 v2 34.987

183.43 ZAC 124.49 ETC 167,30 CLP 177.9?

HELICKENTRIC CONIC 01STANCE 583.073

RL 147.14 LAL -00 LOC 91.98 VL 25.914 GAL 10.79 AZL 87,26 HCA 300.)3 SNA

RP 108.31 LAP -2.36 LOP 32.34 VP 36.307 GAP J7.74 A?P 88.62 TAL 154.07 TAP

RE 205.757 GL 9.95 GP -3.23 ZAL 45,34 ?kP 176.16 ETS 219.51 ZAE 131.90 ETE

PLANETOCENTR|C CONIC

C3 49.422 VHL 7.030 DLA 26.58 RAL 41.92 RA0 6568.8 VEL 13.068 PTH 2,39 VHP 11,32J OPA 6.29 RAP 30.28 ECC 1.B134

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ABE ]NJ AZMTH INJ TIME PO CBT TIM INJ 2 LAT INJ 2 LONG

90.00 3 27 9 3476.92 -21.03 129.42 288.19 70.38 4 25 6

90.00 0 33 24 4046.18 -4.9| 163.38 290.98 62.08 I 40 50

100.00 3 19 I3 3115.50 -24,37 104.05 289,42 72.13 6 J] 11

100,00 I 23 59 388_.83 -I.92 149.68 279.27 60.16 2 28 41

110.00 7 19 35 2739.01 -31.14 77.71 291.66 75.12 8 5 J4

110.00 1 40 9 3832,09 4.17 142.I1 275.54 56.04 2 44_ 1

OIFFERENTIAL CC_R£CT_NS M_0-C_JRSE _X£CUTIQN ACCURACY

TOE 2.5889 TRA 4.7763 TC3-1.8_08 BAU |.2031 5GT 5472.9 SGR 414.0 SG3 106.8

ROE ,_032 RRA .0469 RC3 °0037 FAU ,00B77 RRT .4598 RRF ,4400 RTF .9485

FOE .5_92 rRa 1.2488 FC3 -.1536 8SP 18072 508 5488.6 R_3 ,0021 RJ3 .9485

802 2,6377 8RA 4,7765 8C3 1.8208 FSP -361 SGI 5476,3 502 367.4 THA 2.00

2876.9 -23.4B 121.61

3446.2 -B,61 J56,66

25;5.fl -26.58 9_.9_

3282.8 -5.77 143,13

2139.0 -32.86 68.91

3232.1 -,31 135,90

ORBIT 0_TERMINATION ACCUR4CV

5T 2482.3 SR 411.9 55 538.0

CRT .8659 CR8 -.8029 CST -.9932

LBA 2564,4 MBA 214.5 554 12.6

ELI 2508.2 EL2 204.0 ALF 8.23

L4UNCH C4T[ DEC 24 1965 FLIGHT TIME 202.08 ARRIVAL CATE JUL 14 1966

HELIOCENTRIC CONIC

RL 147.14 LAL .00

RP 108.27 LAP -2.22

RC 207.463 GL 9.85

PLANETOCENTRIC CONIC

C3 56.006 VHL 7.484

LNCN A?NTH LNCN TIME

90.00 3 43 33

90,00 0 35 58

lO0.O0 5 33 44

100,00 1 _8 29

llO,O0 7 32 |I

llO.O0 I 46 32

DIST4NCE 587.503

LOL 91.98 VL 25.874 GAL 11.96 4?L 87.34 HCA 303.53 5NA

LOP 35.53 VP 36.291 GAP 18.58 AZP _8.53 TAL 152.55 TAP

GP -3.1_ ?AL 43.27 ZAP 175.67 ET5 229.69 ?AE 131.86 ETE

116.99 ECC .32634 INC 2.6648 ¥1 30.27B

96,08 RCA 7_.81APO 155.17 VZ 35.008

183,41 74C 126.73 ETC 167,06 CLP 177.86

DLA 26.29 RAL 44,30 RID 6569.0 VEL 13.318 PTH 2.43 VHP 11.833 DPA 7.22 RAP 32.44 ECC 1,9717

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A?MTH INJ TIME PO CST TIN INJ ? LAT INJ Z LONG

3484.67 -20.B5 129.92 292.84 70.39 4 41 39 2884.7 -23.33 122.13

4100.43 -3.17 166.42 284,89 61.85 1 44 18 3500.4 -6.91 159.74

3129.32 -24.07 104.99 294.04 71.72 6 25 54 2529.5 -26,35 96.92

3930.81 -,19 " 132.31 283.23 60.11 2 34 0 3330._ -4.17 145.78

1738.92 -30.78 79.15 296.35 ?4.34 8 18 10 2138.9 -32.62 70.41

3874.J8 5.77 144.33 279.53 56.25 2 5| 6 3274.2 1.30 138.10

CIFFERENTI4L CC_RECTION5 MID-COORSE E_ECUTION ACCURACY ORBIT CETERMIN4 TION ACCURACW

TOE 2.613l TRA §.2724 TC3-1.5653 BAU 1.I720 SGT _455.5 SGR 407.6 5G3 104.2 5T 2414.9 5R 403.6 55 534.5

ROE .5767 RRA .0700 RE3 .0007 FAU .00763 RRT ,4B)B RRF .4640 RTF .9536 CRT .8523 CRS -.7919 C5T -.994!

FOE .5217 FRA 1.3163 rC3 -.11B0 BBP 18053 SGB 5470.7 R23 .0019 R13 .9536 LSA 2496.6 MSA 217,9 SSA I2.0

BOE 2.6657 8RA 3.2728 BC3 1.5653 FSP -333 SGJ 5459.1 5G2 356.7 THA 2.07 ELI 2439.5 EL2 208.9 ALF 8.17

LAUNCH O4TE OEC ?A 1965 FLIGHT TIME 204.00

HELIOCENTRIC CONIC DISTANCE 59J.690

RL 147.14 LAL .O0 LOL 91.98 VL _5.B33 GAL 13,2_ A?L 87.41 HCA 306.73 SMA

RP 108.23 LAP -2.07 LOP 38.73 VP 36.276 GAP 19,52 AZP BB.45 TAL 151.12 TAP

RC 209.I46 GL B.j7 GP -3,14 ZAL 41.34 ZAP 175.05 ET5 221.82 ?AE 131.78 ETE

PLANETOCENTRIC CONIC

C3 63.834 VHL 7.990 OLA 25.97 RAL 46.31 RAO 6569,2 VEL 13.60B PTH 2.49 VHP

LNCH AZMTH LNCH TIME L-| TIME INJ LAT INJ LONG JNJ RT ABC INJ AZMTH [NJ TIME

90.00 3 39 40 3492.00 -20.6B 130,39 297.38 70.22 4 57 52

90.00 O 37 30 4156.82 -1.36 I69.57 288.66 61.71 I 46 47

100.00 5 47 5B 3142.86 -23.79 105.07 298.53 71.34 6 40 21

IO0.00 I 31 53 39BI.20 1.52 I55.0B 287.06 60.I4 2 38 15

110,00 7 44 27 2778.40 -30.41 B0.5§ 300.90 73.59 B 30 45

IIO.O0 I 31 34 391B.43 7.44 146.67 2B3.40 56.54 2 57 I2

OIFFERENTJAL CORRECTIONS M[0-C0URSE EXECUTION ACCURACY

TOE 2.6405 TRA 5,8064 TC3-1.3270 0AU 1,1325 5GT 5434,4 5GR 400,3 $G3 J01.7

ROE .54B0 RR4 .0953 RC3 -.0011FAU .00647 RRT ,5057 RRF .4880 RTF .9586

FOE .5162 FRA 1.3904 FC3 -.08?7 85P IBO64 SGB 5449.1 R23 .0015 RJ3 .93B6

BOE 2.696? BRA 5,B072 BC3 1.3270 FSP -345 SGJ 5438.2 5G2 345.1 THA 2.14

ARRIVAL CATE JUL J6 1966

IJ6.78 E(C .34114 INC 2.3886 Vl 30.27a

97.85 Re4 ?6.94 APO 156.67 V2 35.014

|83,3B ZAC 128.94 ETC 166.76 CLP 176.17

J2_403 0P4 _.13 RAP 34._B ECC 2,8503

PO CST TIM INJ 2 LAT INJ 2 LONC

2892.0 -23.19 122.62

3536.8 -3,13 162,92

2542.9 -26.11 97,_5

3381.2 -2.47 148,55

_178.4 -32,36 71.87

33J8.4 2,98 140.41

ORBIT OETERMINATION ACCURACY

ST 2349,5 5R 393.7 5S 533.4

CRT .83B9 CRS -.7812 CST -.9949

L54 2431,3 MSA 219.9 554 ]i,4

ELI 2372.8 EL2 _J2.2 4LF 8.07

2012



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 2, 1965-661

LAUNCH 0ATE OEC 24 1965 FLIGNT TIN? 206,00 ARRIVAL LATE JUL IF 1966

HELIOCENTRIC CONIC

RL I47,]4 LAL .00 LOL 91.96 VL

RP 108,|9 LAP -1,92 LOP 41.94 VP

RC ZI0.800 GL ?.33 GP -3.JO ZAL

PLANETOCENTRIC CONIC

C3 73.]69 VNL B,555

LNCM AZMTH LNCH TIME

90.00 4 15 I4

90.00 0 36 9

_00.00 6 ] 47

100.00 I 34 17

IJ0.00 7 56 17

J]D,00 ] 36 ]6

OIFFERENTIAL CORRECT]0NS

TOE Z.6726 TRA 6.3_35 TC3-1.1063 BAU J.0824

ROE .5692 RRA .]227 RC3 -,00J9 FAU ,00525

r0E ,5129 FRA 1.4712 FC3 -.0620 BSP 18053

BOE 2.7323 BRA 6.3847 6C3 1,1063 FSP -337

OISTANCE 595.57?

25.797 GAL 14.6] AZL 67.49 HCA 309.93 SMA 116,56 ECC .35770 INC 2,5056 Vl 30.278

36.262 GAP 20,57 AZP 88,39 T&L 149,77 TAP 99.7] RCA 74.88 APO 158.28 V2 35.027

39.56 ZAP 174.36 ETS £15,58 ZAE 131.66 676 ]63.35 ?AC i3].]I ETC 166.4] CLP 175,23

DLA Z5.60 RAL 48.55 RA0 6569.4 VEL J3.948 PTH 2.5§ VHP 13.04] 0PA 8.99 RAP 36.69 ICE 2,2045

L-I TIRE IN] LAT IN] LONG IN] RT A6( IN] AZMTH IN] TIN[ PO C$T TIM IN] 2 LA7 IN] £ LONG

3499,18 -20,5t 130,86 301.77 70.04 5 1] 33 2899,2 -23.05 12},10

4214,63 ,51 172.80 292.28 61.69 1 48 23 3614,6 -3.28 ]66,16

3]55.6? -£3,50 106,72 302.9£ 70.98 6 54 63 2535.7 -25.88 98,73

4033.37 3.28 157.94 290,74 60.27 £ 41 30 3433.4 -.70 151,42

?797.43 -30.04 81.9{] 305.30 72.86 8 42 55 2197.4 -32.09 73,29

396A.38 9.]5 ]49,]2 287.14 56.9£ 3 £ 2J 3364,4 4.73 142,82

MID-COURSE EXEEUTIC_ ACCURACY ORBIT 0E TERMINATION ACCURACY

SGT 5409.4 SGR 392.0 SG3 99.4 ST £286.9 SR 382,2 Ss 535.0

RRT .5284 RRF .5J£0 RTF ,9636 CRT ,8256 CR$ -.77]0 C$T -,9957

SGB 5423,5 R63 ,0010 RI3 .g636 LSA 2369,2 MSA 220.5 SSA JO.B

5GI 9413.3 $G2 332.5 THA 2.20 ELI £308.7 EL2 213.9 ALF 7.92

LAUNCH 0ATE OEC 24 1965 FLIGHT TIME 208.00 ARRIVAL 0ATE JUL ?0 1966

HELIOCENTRIC CONIC

RL ]47.J4 LAL .00 LOL

Rp 106.15 LAP -J.76 LOP

RC 21£.427 GL 6,5| GP

PLANETOCENTRIC CONIC

C3 84.439 VHL 9.]89 OLA

LNCH AZNTH LNCH TIME L-I TIME

90.00 4 30 10 3506,69

90,00 O 37 59 4273.26

]00.00 6 15 6 3168.00

100.00 I 35 45 4086.79

110.OO 8 7 38 28]5.94

110,00 J 59 42 40J].6J

OIFF6R£NTIAL CORRECTIONS

TOE 2.7149 TRA 7.0132 TE3 -.9016 BAU 1.0178

R06 ,5903 RRA .1523 RC3 -,0018 FAU ,00390

FDE .3]_B FRA J.5812 FC3 -.04OO 85P 17943

B0E 2.7783 8RA 7.0148 Be3 .9016 FSP -328

OISTANCE 599.09£

91,96 VL 25.761 GAL 16.13 AZL 87.59 HCA 3]3.14 SMA 116.39 ECC ,3763] INC 2.4143 VJ 30.278

45.14 VP 36.?49 GAP £1,75 AZP 88,35 TAL 148,54 TAP 101.68 RCA 72.59 AP0 160.19 v2 35.040

-3.06 7AL 37.94 7AP 173.48 ITS 210.62 ?AE 131.48 ETE 183.32 ZAC |33.£2 ETC 166.01 CLP 174.24

25.£1 RAL 50.40 RAO 6569.7 VEL 14.345 PTH 2.61 VHP 13.757 0PA 9.83 RAP 38.77 £CC _,3897

INJ LAT IN] LONG IN] RT ASC IN] AZMTH IN] TIME PO CST TIM IN] £ LAT IN] 2 LONG

-20.35 131,3] 306.00 69.87 5 28 37 2906.3 -22.91 123,57

£.40 176.07 295.76 61,78 1 49 12 3673,3 -1.39 169,44

-23.73 107.53 307,12 70.64 7 7 54 2568.0 -25.66 99,58

5.08 ]60,89 £94.28 60.50 2 43 51 3486.8 l.ll 154.35

-29.66 83.2] 309.53 72,17 8 54 34 2215,9 -31,81 74.66

10.90 151.66 690,75 57.40 3 6 34 3411.6 6,52 145,30

MIO-C_X, IRS£ EXECUTION ACCURACY ORBIT OETERMINATION ACCuRAC_

SGT 5382.5 SGR 382.8 5G3 97.2 51 2229.4 5R 369.4 SS 540.1

RRT .5513 RRF .5363 RTF ,9684 CRT .8120 CRS -,7618 CST -.9965

5Gg 5396,1 R23 .O006 R13 ._684 LSA 2313.1 MSA 219,3 $SJ 10._

SGJ 5386.7 5G2 319.I TMA 2.65 ELl 2249.7 EL? 213.7 ALF 7.73

LAUNCH OATE CEC ?4 1965 FLIGHT TIME 210.00 ARRIVAL CATE JUL 22 1966

HELIOCENTRIC CONIC

RL 147.14 LAL .00 LOL 91.98 VL

Rp 108.11 LAP -I.60 LOP 48.35 VP

RE 214.0Z7 GL 5.73 GP -3.02 7AL

PLANETOCENTRIC CONIC

C3 98.062 VHL 9.903

LNCH 4?MTH LNCH TIME

90.00 4 44 23

90,00 0 37 3

I00.00 6 27 49

100,00 1 36 18

110.00 8 18 24

110.00 2 2 12

CIFFERENTIAL CORRECTIONS

TD6 Z.7610 TRA 7.6935 TC3 -.7172 8AU .9402

RCE ,6JJO RRA .1838 RC3 -.0Oil FAU .00249

FOE ,5144 FRA 1.6598 FC3 -.0220 8SP 17935

80E 2.8278 6RA 7.6957 8C3 ,7172 FSP -321

CISTANCE 602.138

25.726 GAL 17.82 ATL 87.69 HCA 316.35 SMA 116.21 ECC .59730 INC 2.3130 Vl 30.278

36.238 GAP 23,08 A?P 88.33 TAL 147,45 TAP 103,80 RCA 70.04 4PO 162.38 V2 35.053

36.49 7AP 172.55 ITS 206.63 ?AE 131.24 ETE 183.29 74C 135.27 ETC 165.96 CLP 173.19

DLA 24.79 MAC 52.06 MAD 6569.9 VEL ]4,812 PTM 2.68 VHP ]4.567 CPA 10,62 RAP 40,80 ECC 2.6139

L-I TIME IN] LAT INJ LONG IN] RT ASC IN] ATNTH IN] TIME PO CST TIM IN] 2 LAT IN] 2 LONG

3513,?3 -20.19 131,75 310.04 69,71 3 42 56 2913.2 -22,77 124.03

4332,27 4,30 179,37 299,07 61.98 1 49 15 3732.3 .52 172,73

3179,75 -22.96 108.30 311.13 70,32 7 20 49 2579.7 -25.43 100.38

4140.96 6.89 163.90 297.65 60.84 ? 45 19 3_41.0 2.95 157.32

2833.77 -29.28 84,46 313.56 71,52 9 5 38 2£33.8 -3].52 75.97

4059.72 12,65 154.29 294.20 57,98 3 9 52 3459.7 8.33 147.86

MI0-CC_RSE EWECUTIC_J ACCURACY ORBIT DETERMINATION ACCURACY

5GT 5349.0 SGR 372.4 SG3 95.0 ST 2172,0 SR 355,3 55 547.6

RRT ._734 RRF .5597 RTF .9730 CRT .7989 CR5 --7529 CST -.9972

SG8 5361.9 R23 -.0001 R13 .9731 LSA 2257,6 MSA 216,7 SSA 9.6

SCl 5353.2 SG£ 304.9 THA 2.29 EL] 2190.7 EL2 £1].9 ALF 7.52

LAUNCH OATE OEC 24 1965 FLIGHT TIME 2J2.00 ARRIVAL GATE JUL 24 1966

HELIOCENTRIC CONIC

RL 147.14 LAL .00 LOL 9].98 VL

RP 108.07 LAP -1.43 LOP 51.56 VP

RC 215.599 GL 4.97 GP -2,99 ?AL

PLAN6TOCENTRIC CONIC

C3 114.69Z VHL 10.709 OLA £4.34 RAL

LNCH AZNTH LNCH TIME L-J TIME IN] LAT

90.00 4 57 49 3519.79 -20,03

90.00 0 35 19 4391.Z6 6,17

IO0.00 6 39 5£ 3190.74 -22.7|

100.00 J 35 57 4195.55 8.69

110,00 8 28 33 2850.71 -£8.9I

JIO,O0 2 3 45 4108.34 IA.39

0IYFERENTIAL CORRECTIONS

T06 Z.8]99 TRA 8.4384 TC3 -.5496 BAU .8467

ROE ,6315 RRA .217£ RC3 .0001FAU .00088

FOE .5193 FRA 1.7701FC3 -,O066 BSP 17895

BOE 2.8898 BRA 8.4416 BC3 .5496 FSP -314

DISTANCE 604.59]

25.69A GAL J9.70 A?L 8?.80 HCA 3]9,56 S_A 116.O4 £(C ,4£]0? IN( £,1988 Vl 30.??8

36,2£7 GAP 24.61 A?P 88,33 TkL 146,52 TAP ]06,08 RCA 67,18 APO ]64.90 V2 35.067

35.2£ ?AP 171.5] ITS 203.36 ?A£ ]30.92 ETE 183.25 ?AC ]37.23 ETC 165.05 CLP 177.05

53.5] RA0 6570.2 VEL 15.]63 PTH 2.75 VHP 15.489 DPA ]1.36 RAP 42.77 ECC 2.8875

IN] LONG IN] RT ASC IN] AZMTH IN] TIME PO C$T TIN iN] 2 LAT IN] 2 LONG

136,17 3J3,63 69,56 5 56 29 29J9.B -22.63 124.47

]8£.69 30£.21 62.31 1 48 30 ]791.3 2.42 176.02

109.0£ 314.9I 70.0£ 7 33 3 2590.7 -25.22 ]01.13

]66.95 300.85 61.69 2 45 52 3595.5 4.79 160.33

85.64 317.35 70.91 9 ]6 4 _£5_.7 -3J.24 77.21

]56.98 £97,49 58,65 3 12 13 3508.3 ]0.13 150.47

NID-COURSE EXECUTI_ ACCURACY ORBIT DETERMINATION ACCURACv

5GT 53jj,7 SGR 36J,] SG3 93.0 ST 7118.3 SR 340,0 $$ 558.9

RRT ._95J RRF .58£7 RTF ,9774 CRT .7867 CRS -.7450 CST -.9978

SG8 53_4.0 R23 -,0008 R]3 .9774 LSA 2206,8 MSA _J2.4 _SA 9.0

SGI 5116.] 9G£ £90,0 THA 2.32 ELI 2135.2 EL2 208.2 4LF 7.27

60J3



JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL. 2. 1965-66)

LAUNCM GATE CEC 24 1965 FLIGHT TINE ZJ4.0D ARRIV4L OAT[ JUL 26 1966

HEL/OC£NTRIC CONIC

RL |47.14 LAL .GO LOL

RP 108,03 L4P -l.25 LOP

RC 212.J44 GL 4.74 GP

PLAN[TOCENTRIC CONIC

C3 135.177 VHL J|.627

LNCH A?NTH LNCH TIN[

90.00 5 10 74

90.00 O 3? 44

lO0.O0 6 51 II

100.00 1 34 39

110.00 8 38 1

llO.O0 ? 4 18

CtFFER[NT|4L CORR[CTIONS

TC[ ?.8943 TRA 9.7564 TC3 -.3983 BAU .7707

ROE .6518 RRA .7573 R[3 .0016 FAu-.OOJO0

FOE ,52_1 FRA 1,8947 FC3 .0064 BSP 17846

B0[ ?.9668 8R4 9.?598 8C3 .3985 FSP -308

OZSTANCE 606.?84

91.98 VL 25.663 GAL 21.81 A?L 67,93 NCA 322,77 SNA 1|5.68 EC( .44607 INC ?,0685 Vl 30.Z78

54,77 VP 36.218 GAP 26,36 AZP 88.35 TAL 145,80 TAP 108.57 RE4 63.96 APO 167.80 V? 33.080

-?.96 14L 34,13 TAP 170.35 ETS 200,63 ?AE 130.49 £T£ 183.?0 ZAC 139.10 £TC 164.49 CLP 170.87

0CA 23.87 R4L 54.78 RAO 6570.5 V£L t6.016 PTH 2.82 VHP 16.543 0PA 12.06 RAP 44.66 E[C 3.2247

L-I TINE INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN ]NJ ? L4T |NJ ? LONG

3525.63 -19.89 132,54 317.40 69.42 6 g I0 ?925.6 -22.51 124.83

4449.94 8.02 186.02 30fi. I3 62.75 I 46 54 3849.9 4.30 J79.31

3200.66 -??.47 109,67 3J6.43 69.73 7 44 3? 2600.7 -26.03 JOJ.80

4750,11 10.46 170,03 303.83 61.84 2 45 ?9 3650.1 6.61 163.36

?866.45 -78.56 86.73 320.88 70,36 9 25 47 2266.3 -30.96 T8,35

4157.17 16.10 159,73 300,58 59.43 3 13 35 3557.1 11.97 J53.11

M[0-COUR$£ £XECUTJOq ACCURACY ORBIT 9ETERNtNk TION 4CEUR4CY

SGT 5270,1 SGR 348,8 SG3 91.0 ST ?067.5 SR 3?3.8 SS 574.4

RRT .6167 RRF .6053 RTF .9814 [RT ,7756 CRS -.7384 CST -.9983

SGB 5281.7 R23 -,0015 R13 .9814 LS4 7160.? NSA ?06.4 554 8.4

SGI 5274.5 SG2 274.5 THA 2.34 £L1 2082.8 EL2 20?.9 4LF 6.99

LAUNCH CATE 0EC ?4 1963 FLIGHT TINE ZJ6.DO ARRIVAL CAT[ JUL 78 1966

HELIOCENTRIC CONIC

RL I47.14 LAL .00 LOL

RP 107.99 LAP -I.07 LOP

RC 716.662 GL 3.54 GP

PL4N_TOC[NTRIC CONIC

C3 160.660 VHL 17.675

LNCH AZNTH LNCH T_N_

90.00 5 2? 5

90.00 0 29 13

JOO.O0 7 J 41

100.00 ! 32 19

110.00 8 46 42

JlO,O0 ? 3 47

OIFFERENfIAL (ORR_(TrON$

TO£ 2.9931 TR410.J671 TC_ -.2624 84U .5637

RO[ .6773 RRA .7888 RC3 .0034 FAU-.O0330

ro[ .5424 FRA ?.0336 FC3 .0178 BSP 17679

80[ 3.0677 8R410,1662 8C3 .26_4 FSP -300

0ISTANCE 606.995

91.98 VL ?5.635 GAL 24._0 AZL 88.08 HCA 325.99 SNA |15.73 ECC .47888 ZNC 1.9173 Vl 30.?78

57.98 vP 36,710 GAP 28.38 A?P 88.4I TAL 145.33 TAP JlJ.3? RCA 60.3! APO 171.15 v? 33.09?

-2.93 74L 33.?7 ?AP 169.06 ETS 198.37 ZAE 129.94 ETE 183.14 ZAC 140.85 ETC 163.90 CLP 169.46

DL4 23.36 RAL _5,8| RAD 6570,7 VEL J6.792 PTH ?.90 VHP 17.759 0PA J?.TO RAP 46.43 ECC 3.6441

L-I TIME INJ LA T INJ LONG INJ RT ASC INJ AZNTH INJ TIN[ PO CST TIN INJ ? L4T INJ ? LONG

3530.54 -19.78 137.84 320.65 69.31 6 20 56 ?930.3 -27.47 125.17

4508,05 9.81 189.34 307,82 63.30 | 44 _1 3908.1 6.13 187.5_

3?09.2? -27.77 110,22 321.66 69.53 7 55 lO ?609.? -74,86 102.38

4304.40 12.18 173.14 306.58 62,49 ? 44 3 3704.4 8,40 166.39

2880.65 -28.23 87.70 374.09 69.87 9 34 43 2280.7 -30.70 79.38

4205.74 J7.76 162.52 303,44 60.30 3 13 52 3603.7 13,67 155.79

H[0:CC_JR$£ EWECUTION ACCURACY _BIT D£ T£RNIN4 TION ACCURACY

5GT 3??6.0 SGR 335.6 5G3 89.? ST 2071.0 SR 306.9 SS 595,3

RRT .6369 RRF ,6273 RTF ,9851 CRT .766? CRS -.7336 CST -.9987

SGB 5_36.8 R23 -.00_1 RJ3 .9851 LS4 7119.8 N54 198.9 SSA 7.9

5G| 5230.4 SG2 238.5 THA 2.35 ELI ?034.8 EL? 195.9 4LF 6.70

LJUNCH GATE CEC 74 1965 FLIGHT TINE 218,00 ARRIVAL CAT[ JUL 30 1966

HELIOCENTRIC CONIC

RL ]47.|4 LAL ,00 LOL

RP ]0T.9_ LAP -._9 LOP

RC 220.152 GL 2.86 GP

PL4N[TOCENTRIC CONIC

C3 197.703 VHL 13,882 Ct,,.A

LNCH 47MTH LNCH T_N[ L-I TIN£ /NJ L4T
=

90.00 5 32 49 3333.4? -19.70

90.00 0 24 36 4565.40 11.33

IO0.OO 7 11 17 3715.90 -??.11

100.00 ! 28 49 4358.i6 13.85

11o.oo 8 54 _z 7892.8_ -27.94
i10.00 z ? 3 4153.96 19.36

C[rrEREN{IAL CORRECTIONS

TOE 3.1178 TRAIl.1566 TC3 -.|431 BAU .3689

ROE .6976 RRA .3257 RC3 .0051 FAU-.O0608

FOE .5614 FRA 2.1952 FC3 .0273 ASP 17613

802 3.1689 8R411.1614 Be3 .1432 rsp -295

0]STANCE 606.422

91.98 VL 25.610 GAL 26.93 A?L 88.26 HC4 3?9,20 SMA 113.60 ECC .51411 INC 1,7385 Vl 3O.??B

61,I9 VP 36.205 GAP 30,73 4?P 88.51 TAL 145,17 TAP 114.37 RC4 56.17 4PO 173,03 v? 35.105

-?._9 Z4L 32.64 ZiP |67.6! ETS 196.33 the 129.24 ETE 183.07 ?4C 142.45 ETC 163.77 CLP |67,95

?2.83 R4L 56.57 RAO 6571.0 VEL 17.771 PTH ?.98 VHP 19.169 0PA 13.78 RAP 48.09 ECC 4.1714

INJ LONG INJ RT AS[ INJ 4ZNTH INJ TINE PO CST TIN JNJ E L4T INJ ? LONG

133.04 323.55 69,24 6 31 42 2933.4 -72.35 173.37

197.66 310.22 63.96 I 40 42 3965.4 7.95 185.83

110.65 324.52 69.36 6 4 53 2615,9 -24.72 102.83

176.26 309.05 63.24 ? 41 27 3758.? 10.15 169.47

88.53 326.94 69.43 9 42 45 ??92.9 -30.47 80.26

165.34 506.03 61.26 3 12 57 3654.0 15.38 158.49

NI0-COURS£ EXECUTION ACCURACY ORBIT _ETERNINATION ACCURACY

SGT _173.9 SGR 321.3 5G3 87.3 ST 1974.2 SR 289.? SS 671.?

RRT .6560 RRF .6476 RTF .9883 CRT .7387 CRS -.7797 CST -.9990

6GB 5183.9 R?3 -,0028 R13 .9883 LSA 2081.0 NS4 190.0 SS4 ?.3

5Gl 5178.2 SG2 242.3 THA 2.34 ELI 1986.4 EL2 187.4 ALr 6.39

LAUNCH OAT[ OEC Z4 1965 FLIGHT T/NE 2?0.00 4RRIV4L CAT[ hUC 1 1966

HELIC_ENTRIC CONIC

RL 147.14 LAL .O0 LOL

RP 107.91 LAP -.70 LOP

RC 221.615 GL 2.71 GP

PLAN[TOCENTRIC CONIC

C3 ?33.45? VHL 15.779

LNCH 4ZNTH LNCH TIN?

90.00 5 42 ?9

90.00 0 18 42

100.00 7 19 54

100.00 1 23 58

llO.O0 9 | _4

IJ0.OO I 58 57

OIFF[RENTIAL CORRECTIONS

TOE 3.2865 7R417.7364 TC3 -.0383 BAU .1213

RO[ .7133 RRA .3623 RC3 .0068 FAU-.00962

FOE .5879 FRA ?.3780 FC3 .0357 BSP 17507

BO[ 3.3434 BR412.2618 BC3 .0389 FSP -790

01STANCE 604.163

91.98 VL 23.389 GAL 30.08 AZL 68.48 HCA 332.42 SNA 115.49 ECC .55447 INC 1.5273 V] 30.278

64.41 VP 36.207 GAP 33.49 AZP 88.65 TAL 145.40 TAP 117.87 RC4 51.46 APO 179.53 v? 36.117

-2.86 ?AL 32.30 ZAP 165.96 ETS 194,59 7AE 128.35 ET[ 182.99 ZAC 143.86 £TC 167,65 CLP 166.75

OLA ??.25 RAL 57.04 RAD 6571.4 VEL 18.835 PTH 3.07 VHP 20.815 OPA 13.79 RAP 49.37 ECC 4.6470

L-I T]NE _NJ LAT INJ LONG JNJ RT AS[ INJ AZNTH INJ TIHE PO [ST TIN |NJ ? LAT XNJ Z LONG

3334.?7 -19.68 133.09 3_6.03 69.22 6 4J ?3 ?934.3 -??.34 JZS.47

467J.89 13.21 J95.97 3J2.29 64.72 1 35 43 4021.9 9.70 J89.06

3720.17 -22.01 110.93 326.98 69.25 B 13 34 ?620.? -24.64 103.17

4411.23 13.46 179,38 311.18 64.09 ? 37 ?9 381J.? JI.85 177,45

?902.63 -27.70 89.2'0 329.36 69.12 9 49 47 ?302.6 -30.?8 80.95

4301,_3 ?0.89 168.18 306.?9 62.31 3 lO 39 3701.5 17,07 I6J,19

NI0-(OURS[ EXECUTION AC(URACY ORBIT 0[TERMINATION ACCUR4CV

SGT 5116.2 SGR 305.8 5G3 85.9 ST J978.7 SR 771.J $5 653._

.6737 RRF .6664 RTF .9911 CRT ,7571CR5 -.7?73 CST *.9993

5GB 5175.3 R23 -.0034 RJ3 .9911 L54 ?D46.6 NS4 IT9.9 SS4 6.7

$G1 5Jt0.3 SG? 225,8 THA ?,31 £LJ 1939.5 EL2 177.6 4LF 6.09

z
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES *VOL 2, 1965-661

LAUNCH 0ATE OEC 23 1965 FLIGHT TIME 70.00 ARRIVAL 0ATE MAR 5 1966

HELIOCENTRIC CONIC

RL I47.|4 LAL .00

Rp IO7.80 LAP 3.JB

RC 65.219 GL 1Z.79

PLANETOCENTRIC CONIC

C3 30,693 VHL 7.1Z0

LNCH AZNTH LNCH TIME

90.00 1 36 4

90.00 11 IJ 25

I00.00 2 32 49

JO0.O0 J2 37 22

JJO.O0 3 50 34

110.00 13 56 6

DISTANCE 204.68_

LOL 93.00 VL 29.178 GAL -|3.37 AZL 86.82 MCA 94.0_ SMA 139.32 Ecc .Z3763 INC 3,1839 vz 30.280

LOP 187.06 VP 38.653 GAP -4,28 AZP 90.23 TAL 143.34 TAP 337.40 RC4 I06.21 4PO 172.42 V2 35.155

GP 7.90 ?AL 139.47 ?AP 49.64 ETS 351.60 ?AE |65.46 ETE 358.01 ?AC 31,77 ETC 166.45 CLP -49.17

DLA -9.40 R4L 286.96 RAD 6568.9 VEL 13.II7 PTM 2.39 VHP 4.785 0PA -10.73 RAP 3J8.94 ECC 1.6343

L-[ TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTM INJ TIME PO CST TIM INJ Z LA T INJ 2 LONG

Z|50.J7 -17,96 37,44 I63,8J I|Z,Z7 Z J| 53 1550,Z -14.78 30.21

5383.59 27.92 246.52 I70.64 B5,07 J2 4| J1 4785.6 26.94 237.99

1902.61 -I9.30 18.65 163.22 IJ3.28 3 Z4 3J 1302.6 -13.98 11.42

5108.38 29.37 2?3.98 I70.49 84.18 14 2 3J 4308.4 28.26 217.35

17ZI.74 -22.67 3.J6 16j.46 IJ6.12 4 |9 16 llZJ.7 -19.17 355.98

4862.01 33.27 206,7| |69.9Z 8J,67 J5 I7 8 4262,0 3J.77 I97.80

OIFFERENTIAL CC_RECTION5 MI0-COUR5£ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACv

TOE -.IO34 TRA -.4957 TC5 .1127 BAU .0772 5GT 442.9 5GR 400.7 SG3 228.2 ST J47.2 SR 386.5 55 212.2

ROE -.4785 RR4 ,1327 RC3 .0166 FAU .0952! RRT -,0447 RRF -,305| RTF .0789 CRT .4941CR5 .7457 CST -.1943

FOE .4388 FRA-I.4957 FC3-I.6260 BSP 453 SGB 597,2 R23 .2617 R|3 -.1342 LS4 423.3 MSA 186.2 SSA 20.9

BOE .4896 BRA .5J3I 8C3 .1139 FSP -657 SGJ 444.8 SGZ 398.6 THA 167.97 ELI 394.0 EL2 125.5 ALF 78.12

LAUNCH DATE DEC 25 1965 FLIGHT TII,E 72.00 ARRIV4L CATE MAR ? |966

HELIOCENTRIC CONIC

RL 147,|4 LAL .00

RP IO7.63 LAP 3.I0

RC 67.327 GL 12.72

PLANETOCENTRIC CONIC

C3 49.662 VHL 7.047 0LA

LNCH AZNTH LNCH TIME L-| TIM( INJ LAT INJ LONG INJ RT A$C INJ AZNTH INJ TIME

90.00 I 36 I2 214J.86 -|7.74 36,93 J63.30 1|2.44 2 |I 54

90.00 I! 9 59 5383.66 27.9! 246.38 !70.J3 85,00 I2 39 43

100.00 2 52 53 J894.47 -19,08 18.|4 J62.70 I!3.46 3 24 28

100.00 12 35 59 5106,28 29.36 225.83 !69,98 84,I0 14 J 6

IIO.O0 3 50 31 1713.98 -22,64 2.68 !60.93 J16.32 4 I9 6

II0.00 13 54 30 4839.54 33.25 206.52 J69.40 81.56 15 J5 30

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TDE -.0900 TRA -.3332 TC3 .0793 BAU .0560 SGT 459.4 SGR 404.7 $03 252.9

ROE -.4738 RRA .I422 RC3 .0287 FAU .I0436 RRT -.IOI2 RRF -.3470 RTF .2098

FDE .4732 FRA-I.6475 FC3-I.8194 85P 450 5GB 6!2.2 R23 .2542 R]3 -.2943

BOE .4825 BRA .55J9 BC3 .08A4 FSP -7A2 5GJ 466.5 SG2 396.5 THA |60.75

OISTANCE 2I!.328

LOt. 93.00 VL 29.201 GAL -J3.24 AZL 86.87 HCA 97,28 5MA 139,5I ECC .23313 INC 3.I267 VI 30.280

LOP J90.29 VP 38.862 GAP -3.59 AZP 90.40 TAL 243.69 TAP 340.97 RCA 106.71 APO 172.32 V2 35.143

GP 8.38 ZAL !59.65 ?AP 54.50 ETS 352.26 ZAE I68.24 ETE 1.74 ZAC 30.06 ETC I66,7I CLP -34.06

-9.49 RAL 288.79 RAO 6568.8 VEL |3.078 PTH 2.39 VHP 4.541 OPA -I0.73 RAP 317.20 ECC 1.8J73

PO CST TIM INJ 2 LAT INJ E LONG

I541.9 -14.54 29.71

4783.7 26.92 Z37,86

1294.5 -I5.74 10.94

4506.3 26.23 2i7.20

IJI4.0 -18.92 355.52

4259,3 31,73 197.62

ORBIT DETERMINATION ACCURACY

ST 150,9 SR 386.B SS 221.9

CRT ,4037 CRS .7433 CST -.2966

LSA 427.1MSA 196.9 55A 20.9

ELI 392.3 EL2 136.1 ALF 79.81

LAUNCH 04TE DEC 25 1965 FLIGHT TIME 74.00 ARRIVAL 0ATE MAR 9 1966

HELIOCENTR|C CONIC OIST4NCE 217.927

RL ]47.14 L4L .00 LOL 93.00 VL 29.214 GAL -13.11 4EL 86.93 MC4 100.51 SMA 139.62 ECC .Z328Z ]NC 3.0728 Vl 30.280

RP 107.87 LAP 3.02 LOP 193.52 VP 38.86J GAP -Z.93 AlP 90,56 TAL 243.88 TAP 344,39 REA lOT.J2 APO J72.13 VZ 35.132

RE 69.470 GL 12.63 GP 8.87 ?4L J59.76 ZAP 59,53 ETS 352.92 ZAE 171.19 ETE 8.03 ZAC 48.18 ETC J67.00 CLP -59.12

PL4NETOCENTRIC CONIC

C3 48.669 VHL 6.976 DLA -9.59 RAL 288.72 RA0 6568.8 VEL |3.040 PTH 2.38 VHP 4.332 0PA -10.72 RAP 315.18 ECC 1.8010

LNCH 4ZHTH LNCH TIME L-I TIME INJ LA7 INJ LONG INJ RT ASC INJ ATMTH INJ TIME

90.00 l 36 42 2133.53 -I7.52 36.41 162.67 JI2.61 2 12 16

90.00 I1 8 52 5381.91 27.90 246.26 169.72 84.94 12 38 34

100.00 2 53 20 1886.32 -J8.86 17.64 I62,27 113.63 3 24 46

100.OO IZ 34 36 5!O4.33 29.34 225.68 169.56 84.03 14 0 0

IJ0.00 3 50 51 1706.22 -22.40 2.20 160.50 I]6.52 4 19 I7

IJO.00 13 53 34 4857.22 33.23 206.34 168.98 8!.46 15 I4 3I

CIFFERENTI4L CORRECTIONS MI0-COURSE EXECUTION ACCURACY

TOE -.0761 TRA -.5790 TC3 .0375 BAU .0366 SGT 489.! SGR 409.1 503 277.2

RDE -.4682 RRA .152| RC3 .0419 FAU .J1323 RRT -.I700 RRF -.3912 RTF .3476

FDE .50BE FRA-I.7890 FC3-2.0142 BSP 547 5GB 637,6 R23 .2188 RI3 -.4319

8CE .4744 BRA .5987 BE3 .0562 FSP -822 50! 502.8 5GZ 392.2 THA J58.29

LAUNCH C4TE DEC 25 1965

PO CST TIM INJ 2 LAT INJ 2 LONG

1533,3 -14.31 29.?1

478|.9 26.90 237.73

1286.3 -15.50 10.45

4504.3 28.2I 217.06

ll06.2 -18,66 333.06

4257.2 31.69 197,45

OPBIT OETERMINATION ACCURACY

ST 157.6 SR 386.4 SS 231.1

CRT .3043 CRS .7446 CST -.3953

LSA 428.9 MSA 207.7 SSA 20.9

ELI 389.9 EL2 I48.8 ALF Bl.71

FLIGHT TIM_ 76.00 ARRIVAL DATE MAR I! 1966

HELIOCENTRIC CONIC 01STANCE 224.483

RL 147.14 LAL .O0 LOC 93.00 VL 29.216 GAL -12.98 AZL 86.98 HCA |03.73 SMA 139.65 £CC .23068 INC 3.0156 Vl 30.280

RP I07,90 LAP _.93 LOP 196.74 VP 38.853 GAP -2.30 AZP 90,72 TAL 243.93 TAP 347,66 RCA I07,44 APO |71.87 V2 35.120

RE 71,643 GL 12,52 GP 9.36 ZAL |59.85 ZAP 64.68 ET$ 353.62 ?AE 174.I3 ETE 21.00 ZAC 46.18 ETC I67.32 CLP -6A.31

PLANETOCENTRIC CONIC

C3 47.702 VHL 6.907 OLA -9.70 RAL 288.72 RAD 6568.8 VEk 13.003 PTH 2.37 VHP 4.157 0PA -I0.73 RAP 313.24 ECC 1.785J

LNCH 4ZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ Z LAT INJ 2 LChNG

90.00 1 37 33 2125.12 -17,30 3_,90 |62.53 |J2.77 2 J2 58 1525.1 -J4.07 18.71

90.00 II 8 2 5380.28 27.89 246.J4 J69.39 84.B8 12 37 43 4780.3 26.89 _37.61

lO0.O0 2 54 7 1878,09 -J8.63 17,J3 161.93 I13.81 3 23 25 1276.I -15.26 9.96

lO0.O0 12 34 9 5J02.54 29.33 225.53 J69.23 83.96 13 59 12 4502.5 28.18 216.94

II0.00 3 51 30 J698,39 -22.16 |.72 J60.J5 J16.72 4 19 48 J098.4 -J8,40 354.61

IIO.O0 13 53 15 4855.01 33,20 206.|7 J66,64 8|.36 15 J4 I0 4255,0 31.65 197.29

DIFFERENTIAL CORRECT/ON5 NIOoCOURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.0603 TRA -.63J2 TC3 -.0114 BAU .0366 $GT 533.8 $GR 413.B SG3 301.0 ST 167.0 SR 38A.9 SS 238.=

R0E -.4613 RRA ,J625 RC3 .0563 FAU .|2179 RRT -.2477 RRF -,4359 RTF ,4757 CRT ,J960 CRS .7437 CST -,4971

FDE ,3352 FRA-J.9208 FC3-2.2|04 BSP 745 SGB 675.4 R23 .1874 R|3 -.5467 LSA 429.7 M5A 218.7 5SA 20.9

BDE .4653 8RA .6517 BC3 .05?4 FSP -908 SG! 554.0 $02 386.2 TMA J58.05 EL| 386.6 EL2 163,1 ALF 64.08

20|5



JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL. 2, 1965-66_

LAUNCH CAT? CEC 75 1965 fLIGHT TIME 7_,00 ARRIVAL CAT? MAR 13 19_6

HELIOCENTRIC CONIC

RL 147,14 LAL .00

RP 107.94 LAP ?,8]

RC 75,845 GL 17,41

PLANETOCENTRIC CONIC

C3 46,748 VHL 6.857

LNCN ATMTH LNCH TIME

90.00 1 _8 43

90.00 II 7 ?9

100.00 ? 55 15

100.00 17 33 59

IlO.OO } 5? 79

110.00 13 52 55

CISTANCE ?36.997

LOL 93,00 VL 79.717 GAL -tZ.86 ATL 87.04 HCA J06.95 SNA 159,61 ECC .?7866 INC 2.9570 vl 30.780

LOP 199.97 VP 58,638 GAP -1.71 ATP 90.86 TAL 243,85 TAp 550,80 RCA 107,68 APO 171.53 v? 35,1OB

GP 9,85 ZAL 159.87 ZAP 69.90 ETS 354,55 ?AE 176.39 ETE 55,0? 7AC 44,10 ETC 167,66 CLP -69.5g

CLA -9.81 RAL ?88.79 RAC 6568,7 VEL I2.966 PTH ?,36 VMP 4.015 OPA -10.73 RAP 511.17 ECC 1.7694

L-| TIN? INJ LAT INJ LONG ]NJ RT A$C INJ A_NTH INJ 71HE PO CST TIM INJ ? LAT ]NJ Z LONG

7116.54 -17,07 35.37 167.?6 J17,94 2 15 59 1516.5 -13.87 28.20

5578,74 ?7.88 ?46.05 169,15 84.85 12 37 ? 4778,7 ?6.87 257,51

1869.71 -18.40 16.67 161.65 113.98 3 26 23 I769,7 -15.01 9,47

51o0.8o ?9._2 2?5.4? 168.97 83.89 13 _ 40 45oo._ 78.16 716.81

169o.42 -?1.92 1.73 159.87 116.91 4 20 39 i_9014 -18.15 354.14

485?.86 55.18 206,01 168,58 81,77 15 15 46 4257.9 51.67 197.13

OIFFERENTIAL CORRECTIONS

TOE -.0445 TRA -.6906 TC3 -.0683 BAU .0618

ROE -,4554 RRA .1725 RE5 .0714 FAU .I7938

FOE .5594 FRA-2.0788 FC3-2.3960 BSP 1073

BOE .4555 BR4 .7118 BE3 ,0988 FSP -980

LAUNCH OATE DEC ?5 1965

HEL I(XEN TRIG CONIC

RL I47.14 LAL .DO

RP 107.98 LAP ?.77

RC 76,070 GL 17.28

PLANETOCENTRIC CONIC

C3 45,800 VHL 6.768

LNCH ATMTH LNCH TIME

90.O0 1 40 13

90.00 11 7 10

100.O0 ? 56 59

100,00 |2 35 24

110.00 3 53 46

110.00 I_ 5? 46

DIFFERENTIAL CORRECTIONS

TOE -.0774 TRA -.7551 TC3 -,1520 8AU .0969

ROE -.4439 RRA .18?3 RC} .0973 FAU .13596

FOE .5726 FRA-2.tI6I FC3-2.5699 BSP 1345

80E .4447 8RA .7768 BE3 .1583 FSP -I052

MI0-COURSE E_ECUTION ACCURACY ORBIT _ETERMINATION ACCURACY

SGT 59_.8 SGR 418.8 St} 327._ ST 180.1 SR 387.5 Ss ?44.6

RRT -,5753 RRF -.4805 RTF .5854 CRT .O970 CR$ .7458 CST -°5833

SGB 7?8.3 R?3 .1646 R13 -.6401 LSA 430.7 MSA ??9.4 SSA ?0.9

SGJ 621.5 SG2 379.7 THA 159.94 ELI 382.9 EL2 179,1 ALF 86.83

FLIGHT TIME 80.00 ARRIVAL GATE NAR 15 1966

DISTANCE ?37.468

LOL 93.00 VL 29.199 CAL -12.73 ATL 87.10 HCA 110.17 SMA 139.49 ECC .?7674 INC 2.8963 Vl 30.780

LOP 705.19 VP 38.8J6 GAP -I.14 A?P 91.00 TAL 243.64 TAP 353.81 RCA I07.86 APO 171.I? v? 35.095

GP 10.55 7AL 159.85 7AP 75.15 ETS 355,12 7AE 175.95 ETE 110.85 7AC 41.99 ETC 168.04 CLP -74.90

OLA -9.97 RAL 288.94 RA0 6568.7 VEL 12.979 PTH ?.36 VHP 3.904 CPA -10.73 RAP 308.97 ?CO I.T538

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ ? LAT INJ ? LONG

7107.72 -16.84 34.83 162.06 113.11 ? 15 20 1507,7 -1},57 77,68

5577,28 27.87 245.92 168,94 84.77 12 56 47 4777,5 ?6.85 ?37.40

1861.09 -18.16 16.09 161.45 114.16 3 27 40 1261.| -14.75 8.96

5099.14 79,31 225.50 168.77 83.83 13 58 23 4499.1 78,14 716.69

1682.74 -21,67 .73 159.66 1!7.11 4 21 49 I087.? -17.86 353,67

4850.76 55.16 ?05.85 168,18 81.18 15 13 37 4?50.8 51.59 196.98

MI0-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACy

SGT 673.S SGR 4?4.0 505 341.7 5T 196,1 5R 378.7 55 ?48.7

RRT -.3995 RRF -.5238 RTF ,6727 CRT -,0059 CR$ ,7456 CST -.6605

$GB 795.8 R25 .J470 RJ3 -,7175 L_ 451.0 MSA, ?39.9 55A ZO.9

$Gl 703.5 SC? 377,1 THA 160.10 _LI 378.8 EL2 196.1 ALF 90.?4

LAUNCH CAT? CEC 75 1965

HELIOCENTRIC CONIC

RL 147.14 LAL .00

RP 108.07 LAP ?.60

RC 78.516 GL I?.15

PLANETOCENTRIC CONIC

C3 44.850 VHL 6,697

LNCH ATNTH LNCH TIME

90.00 1 4? 1

90.00 11 7 4

100.00 2 58 2(

100.00 17 55 ??

110.00 3 55 ??

lJO.00 13 52 53

FLIGHT TIME 82.00 ARRIV4L 0ATE MAR IT 1966

0IST4NCE 743.898

LOL 95.00 VL 29.179 CAL -12.60 47L 87.17 HCA 115.58 SMA 139,32 ECC .22490 INC 2.8551 vJ 30.280

LOP ?06.40 vP )8.790 GAP -.61 ATP 91.15 TAL 743.51 TAP 556.70 RCA 107.99 APO 170.66 v? 3S,OBZ

GP 10.79 Z_L 159,78 ZAP 80.56 ETS 555._5 ZAE 175.?? ET[ 157.55 ZAC 39.91 ETC 168.46 CLP -80.18

CLA -10.04 RAL 289.16 RA0 6568.7 VEL 12,897 PTH ?.55 VHP 3.8Z? 0PA -10,70 RAP _06,85 ECC 1.7381

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ ? LONG

?098,57 -16.59 34.27 161.91 I13.28 ? 17 O 1498.6 -13.30 ?7.14

5375.89 ?7.86 245.8? 168.B0 84.7? 12 36 39 4775.9 ?6.84 257,30

185Z.16 -17.91 15.54 161.30 114.34 3 ?9 16 1252,2 -14.48 8.43

5097,54 ?9.29 275.18 168t64 83.77 |5 58 19 4497,5 26.12 716,58

1673:76 -?l.i0 ,21 159,51 117,31 4 23 16 1073.8 -17.57 _53.18

4848.69 33.14 _05,69 168.04 81.09 15 15 42 4248.7 31.55 196.88

CIFFERENTIAL CORRECTIONS

TOE -,0115 TR4 -.8245 TC_ -.?076 BAU .I564

RCE -,4332 RRA .1911 R(3 .J034 FAU .14094

FOE .5810 FRA-?,1706 FC_-2.7_06 BSP 1714

BO£ .4335 ORA .8464 BC3 t2275 FSP -1104

MID=COURSE EXECUTION ACCURACY C_BIT 0ETERMINA TION ACCURACY

SGT 766.1 SGR 479.1 SG3 357.1 ST 215.3 5R 373.9 $5 751.3

RRT -,46_A RRF -.5651RTF .7375 CRT -.0891CRS .7480 CST -.7184

SGB 878,1R_3 .1359 RI3 -.7670 LSA 431.9 MSA 249.6 55A ZO.B

SGI 799.0 SG2 364,1 THA 161.39 ELI 374.7 EL? 714.O ALF 94.36

LAUNCH DATE DEC 25 1965 FLIGHT TIME 84,00 ARRIVAL 0ATE MAR 19 1966

HELIOCENTRIC CONIC

RL 147.14 LAL .00

RP 108.06 LAP 2.47

RC 80.58| Ck 11.97

PLANETO(_ENTRIC COqIC

C3 45.89? VHL 6.6_

LNCH A_MTH LNCH TIME Lol TIME INJ LAT

90.00 I 44 9 2088.99 o16,34

90.00 II 7 9 5374.61 _7.B_

100.00 3 0 _B I842.B0 -17.65

100.00 I? 3_ _1 5096.0_ _9.28

IlO.O0 3 57 16 1664.90 -21.13

110.00 1_ 5_ 1_ 4846,70 33.1_

OIFFEREMTIAL CORRECTIONS"

TOE .0043 TRA -.6968 TC_ -'2?BB BAU ,1760

ROE -.4_09 RR_ .1990 RC_ .1J97 FAU .J44_9

FOE .979_ FRA-2.1962 FC3-2.B4BO BSP 210B

BOE .A209 BRA .9186 BC} .3034 FSP -1146

0ISTANCE 2_0.26g

LOL 9_.00 VL 29.157 GAL -12,47 A?L BT.Z3 HC_ 116.60 SMA 139.10 ECC .72313 INC ?.7668 Vl 30.780

LOP _09.62 VP _B.756 GAP -.09 A_P 9|,24 TAL 242.88 TAP _50.48 REA 108.06 APO 170.15 V? 55.069

GP 11.23 ?AL 159.66 TAP 85,48 KT$ 3_6,79 7AE 169.94 ETE 148.11 ?AC 37.91 ETC i68.91 CLP -85.59

DLA -10,J6 RAL ?99.43 RAO 6_68.7 VEL i_.655 PTH ?.34 VHP 3.767 OPA -10.65 RAP 304.BJ ECC 1.7724

INJ LONG INJ RT A$C INJ A2MTH INJ TIME PO CST TIM INJ ? LAT INJ Z LONG

33.68 |61.82 II_.A6 ? IB 56 1469.0 -13.O3 26,5?

245.?3 168.73 84.68 J? 36 43 4774.6 26.8? ?3T.?I

14,97 161.2J I14.52 3 3J 10 1_42.P -14.19 7,88

?_.07 168._6 63.71 13 58 _7 A496.0 28.10 ?16,4T

359.67 159.4J I17._2 4 ?5 1 1064,9 -17.77 35?.6?

205,54 167,96 6|.00 J5 I_ 59 4246,7 31.5_ 196.68

MI0-COUR$[ EXECUTION ACCURACY ORBIT 0?TERMINATION ACCURACY

5GT B70,3 6GR 433,8 $G3 368.B ST ?36.7 SR 36?.8 SS 251,9

RRT -.5236 RRF -,6039 RTF ,765_ CRT -.1586 ORS .7493 CST -.7641

SGB 972,4 R_3 .1767 RI3 -.8069 LSA 453.1MSA ?58,4 55A 70,7

$GI 905,1 $G_ 355,4 THA 162.61 ELJ 371.0 EL? 73|,7 ALF 99.60

_016



JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL. 2, 1965-66,

LAUNCH 0ATE 0EL 25 1965 FLIGHT TIME 86.00 4RRZVAL GATE NAR 21 1966

HELIOCENTRIC CONIC OISTAN(E 256.640

RL 147.14 L4L .00 LOL 93.00 VL 29.120 GAL -12,33 AZL 87°50 H(A ||9o81 SNA

RP 108.10 LAP 2.34"LOP 212.83 VP 58.222 GAP .39 A?P 91.34 TkL 242.35 TAP

RC 8Z,66Z GL 11.79 GP 11.67 ?AL 159.31 ZAp 90.45 [T$ 337.70 ?A[ 166.57 ETE

PLANETOC£NTRIC CONIC

C3 42.9?4 V_L 6.332 OLA o10.30 RAL 289,77 RAD 6568.6 VEL 12,BIB PTH 2.33 YHP

LNCN AZNTH LNCH TIME L-I TINE IN| LAT

90.00 1 46 37 2078.86 -16,06

90.00 11 7 23 5373,51 27.85

100.00 3 Z 51 1832.92 -17.32

100.00 J2 33 50 3094.68 29.27

JlO.00 3 59 29 1635.36 "20,8}

]10.00 13 35 4I 4844.80 55.10

CIFFEREN TIAL CC_RECTIOFIS

TDE .0186 TRA -.9709 TC3 -.3§97 BAU .2207

ROE -.4070 RRA .2057 RC3 .1361 FAU .|4632

KDE .5665 FRA-2.1931 FC3-2.9511 BSP ZSZ|

B0E .4075 6RA .9924 BC3 ,3846 FSP -1179

138.82 ECC .2_140 1NO Z.6962 Vl 30._80

2.16 RCA 108.09 APO 169.56 V2 35.056

155.43 ?AC 56,04 ETC 169.41 CLP -90.46

5.736 DPA -J0.56 RAP 302.91 [CC 1.7064

IN| LONG |NJ RT ASC _NJ A_MTH IN| TIME PO CST TIN _NJ 2 LAT[NJ 2 L_G

33.07 16|.78 I|3.64 2 21 16 1478.9 -12.73 25,97

243.65 168-?0 64.64 J2 56 56 4773.5 26.81 237.13

14.37 J61.17 114.72 5 33 24 1232.9 -13.89 7.31

224,97 168,53 83.66 13 58 45 4494.7 28.09 216.37

359.11 |59.36 ||?.74 4 22 5 1055.6 -16.95 352.13

205.40 167.93 80.92 15 14 26 4244.8 31.49 196.54

NI0-COUR$[ [X[CUTXON ACCURACY ORBIT _ET[RM_NATION _CCURACY

SGT 983.4 SGR 438,1 SG3 376.6 ST 259.8 SR 560.2 SS 250.2

RRT -.3747 RRF -.6401RTF .8J96 CRT -.2144 CRS .T487 CST -.T999

SG8 J076,6 R23 ,1248 Ri3 -.8359 LSA 434.5 NSA 265.8 SSA ?0.?

SGI 10|9.5 SG2 343.8 THA |65.71 ELI 568.3 EL2 248.2 _LF 106.40

LAUNCH DATE DEC 23 1965 FLIGHT TIN[ 88.00 ARRIVAL OATE MAR 23 1966

HEL_(XENTRrC CONIC 0JSTANC[ 262.954

RL 147,14 LAL ,O0 LOL 95.00 VL 29.083 GAL -iZ.J9 AZL 8?.38 MCA 123,02 SNA

RP JOB,J4 LAP 2,20 LOP 216,O4 VP 38.6B? GAP .B5 A?P 91,43 TAL 241,73 TAP

RC 85.1_7 GL J1.58 GP 12.I0 ?AL 159,32 TAP 95,23 ETS 358.66 ?AE 163.26 ETE

PLANETOCENTRIC CONIC

C5 4|.943 VHL 6,476 OLA -JO,45 RAL 290.17 RAO 6568.6 VEL 12.779 PTH _.32 VHP

LNCH 47NTH LNCH TIME L-I TIME JNJ L4T IN| LONG IN| RT ASC |NJ ATHTH IN| TJN[

90.00 ] 49 26 2068.04 -15.76 32,41 161.79 ||5.83 2 23 54

90.00 IJ ? 44 5372.67 27.84 245.59 |68.72 84.61 12 3? 16

100.00 3 5 35 1822.38 -17.07 13.73 161.J7 114.92 3 33 37

JO0.O0 12 34 16 3093.56 29.26 224.89 168.36 83.62 13 39 IO

IJ0.00 4 2 1 1643.62 -20.51 35_.51 159.36 117.96 4 29 27

110.OO 13 54 19 4843.09 33.08 205.26 167.93 80.84 J5 15 2

0JRFERENT|AL CORRECTIONS MI_-COURSE _XECUTION ACCURACY

TOE .0306 TRA-I.0455 TC3 -.4450 BAU .2638 SGT 1105.4 SGR 44|.8 SG3 580.6

RDE -.3916 RRA .?JJJ RC3 ._526 FAU .1467_ RRT -.6J94 RRF -.6739 RTF .8444

FOE ._443 FR_-2.1634 FC3-3.0287 BSP 2953 SGB 1188.6 R23 ,1240 RI3 -.857l

B_E .3928 BRA 1._666 BC3 ,47_4 FSP -1202 SG| 1140.2 SG2 335.7 TH_ 164.7_

138.51 ECC ,2J972 INC 2.6221 vl 30.2_0

4.74 RCA 108.08 APO J68.94 v2 35.043

J56.56 TAG 34.55 ETC 169.96 CLP -95.35

3,726 OPA -|0.42 RAP 301.18 ECC ,.69_3

PO CST TIN |NJ 2 LAT]NJ ? LONG

1468,0 -|2.41 25.34

4772.7 26.80 237.07

|222.4 -13.57 6.69

4493.6 28.07 216,29

J045.6 -16.61 351.56

4243.1 31,46 196.41

ORBIT O£TERN_NATION ACCURACY

ST 284.0 5R 351.2 55 2_6.6

CRT -.2565 CRS ,7466 CST -,8267

LSA 436.6 NSA 27J,5 554 _0.6

ELI 367.8 EL2 262., 4LF 115.07

LAUNCH CAT[ CEC 25 ,965 FLIGHT T|NE 90.00 4RRIV_L GATE NAR 25 1966

HELIOCENTRIC CONIC

RL 14T.14 LdL .0O

• P ,08.|8 LAP Z.O_

RE 87.465 GL I],35

PLANETOCENTR|C CONIC

C3 40.94_ VHL 6.399

LNCH A_HT_ LNCH TI_E

90.00 1 52 38

90.00 11 8 9

100.00 3 8 40

I00.00 12 34 47

1J0.OO 4 4 54

110,00 15 55 3

CIFFCRENTIAL CORRECTIONS

TOE .0400 TR_-I.IJ93 TO3 -.5358 BAU .3065

RCE -.3748 RRA .2153 RC3 .1691FAU .14573

r0E .5|44 FRA-Z.I098 FC3-3.08J8 BSP 3399

B_E .3769 BRA 1.1399 Be3 .5600 FSP -1213

CJSTANCE 269.233

LOL 93.00 VL 29,041 GAL -12.04 42L 87.46 H(4 126.22 SmJ 138.16 ECC .2J808 INC Z.SJIB Vl 3O.?BO

LOP Z19.25 VP 38.638 GAP l.Z9 42P 91.50 TAL 241.02 T4P 7.24 RCA 108.03 APO 168.29 v? 35.030

GP 1Z.53 74L |59,09 ?AP 99.79 ETS 359.67 ?AE 160.07 Et£ 158.58 ?AC 32.87 [TC 170.59 CLP-IO0.03

OLk -10.62 RAL 290.62 RA0 6568.6 VEL |?.740 PTH 2.32 VHP 3.736 CP4 -10,Z? RAP 299.67 EEL ,.6739

L-_ TINE IN| L4T ]NJ LONG IN| RT ASC IN| A?NTH IN| TIME PO CST TIM IN| 2 LAT IN| 2 LONG

2056.35 -15.44 31.70 161.83 114.05 2 26 54 1456.4 -12.07 24.65

5372.21 2T.84 24_,55 168,79 84.39 15 37 4] 4TT2.Z _6.80 237.04

1811,01 -16.74 13._5 |6|,2| 115.|3 3 38 5J 1211,0 -13.22 6.03

5092,79 29.26 _24.84 168.63 83.59 J3 59 40 4492,8 _8.06 716.74

1654,92 -20.|7 357,87 I59.40 liB.20 4 32 9 1034,9 -16.24 350.95

4841.64 33.06 205.13 168.02 80.78 15 15 44 4241.6 31.44 196.31

MID-COURSE EXECUTION ACCURACY ORBIT 0ETERNIN4 TION ACCURACY

SGT 1_28.0 SGR 444.9 SG5 581.2 ST 308.7 SR 340.8 SS 241.3

RRT -.6388 RRF -.7058 RTF ,8623 CRT -._68 CRS ,743I CST =.8466

SGB 130_.I R23 .|239 R13 -.6724 LSA 440.0 MSA 275.0 SSA 20.6

SG| 126_.0 SG2 524.9 ?HA 165.6| ELI 371.0 EL_ 271.7 ALF 125.48

L4UNCH OATE _EC 25 1963 FLIGHT TIME 92,00 ARRIVAL DATE MAR 27 J966

HELIOCENTRIC CONIC

RL 147,14 LAL .OO

RP 108,22 LAP 1.90

RE 89.7_5 GL JJ,O9

PLANETOCENTR[C CONIC

C3 39.931 VHL 6.319

LNCH AZNTH LNCH TIME

90.00 1 56 15

90.00 11 8 35

100.00 3 12 11

1OO.OO 12 35 20

llO.OO 4 8 IO

110.O0 13 55 50

01FFERENTIAL CORRECTIONS

TOE .O464 TRA-J.|9|5 TC3 -.6257 _AU .348_

ROE -.3566 RRA .2181 RC3 .1839 FAU .14532

FOE .4788 FRA-2.0551 FCS-3oJJJ6 _SP 3849

BOE .3596 _RA 1.21|1 BC5 .6528 FSP -12J2

DIST*NCE 275.477

LOL 93.00 VL 28.995 GAL -11.89 AZL 87.55 HCA 129.45 SMA

LOP 222.45 VP 38,592 GAP 1.7l AlP 91.36 TAL 240.23 TAP

GP 12.99 ZAL JSB,B_ ?AP 104.J0 ETS .74 ZAE 157.05 [TE

|37.78 ECC .21647 INC 2.454p V| 50.280

9.66 RCA 107.95 APO J67.60 v2 35.016

159.93 ?AC 31.61 ETC 171.50 CLP-lO4.48

_LA -10,82 RAL 291,13 RAO 6568,3 VEL 12.700 PTH 2.31 VHP 5.763 DP_ -9.96 RAP 298.38 ECC 1.6572

L-[ TIME INJ LAT IN| LONG _NJ RT AS( _NJ AZMTH IN| TIME PO CST TIN INJ 2 LAT IN| 2 LONG

2043.58 -13.09 )0.94 161,92 1|4.23 2 30 19 1443.6 -11.69 23.91

5572.3J 27.84 245,56 168.9| 84.60 12 58 7 4?72.5 26.80 _37.05

|798.60 -16.38 12.30 J6|.30 113.36 3 42 10 IJ98,6 -12.83 5.31

5092.5] 29.26 224.8Z J68.74 85.58 14 0 12 4492.5 28.06 216.22

J623.29 -Jg.BD 357.J8 J59.47 J18.45 4 _5 J3 J023,3 -15.B4 35D,_9

4840.60 55.05 E05.08 168.13 80.?_ 15 16 51 4240.6 31.42 196.23

MID-COURSE EXECUTION ACCURACY ORBIT 0ETERMINA T|ON 4CCUR_CY

5GT 1353.Z SGR 447,_ 5G3 378.4 ST 333.4 SR 329.0 SS 234.4

RRT -.6938 RRF -.7339 RTF .875J CRT -.5072 CR5 .758? CST -.B609

SGB |42?,2 R23 ,J30_ RJ3 -.883_ LSA 444.7 MSA 276.0 SSA 20.5

SGI J392.3 SG2 313,7 THA J66.39 ELI 328.B EL2 275.? ALr 156.24

20J7



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 2, 1965-665

LJUNCH OAT[ CEC ?5 J965 FLIGHT TIME 94,00 ARRIVAL 0ATE MAR 29 1966

HELIOCENTRIC CONIC 01STANCE 281.689

RL 142.J4 LAL .DO LOL 93.00 VL 28.946 GAL -lI.7] 47L 8T.64 HCA J32.63 SM* J37,37 ECC .21490 1NO Z.3594 V! 30.290

RP J09.26 LAP J.74 LOP 225.65 VP ]8.54] GAP 2.J1 ATP 9J.60 TAL 239.37 TAP |1.99 RCA 107,85 APO I66.89 VZ 33.003

RC 9211]2 GL 10.78 GP 13.48 7AL ]58.55 ZAP 108.]4 ET$ J.B8 ZAE 154.21ETE I60.83 ZAC 30.60 ETC 1T2.14 CLP-108.6B

PLAN[TOCENTRIC CC_NIC

C3 38.899 VML 6.237 DLA -11.04 RAL 29|.70 RA0 6568.5 VEL 12,660 PTH Z.]O VHP 3.804 DPA -9.62 RAP 297,33 £CC 1.6402

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC ]NJ AZMTM INJ TIME PO CST TIN INJ ? L4T INJ Z LONG

90.00 ? 0 22 2029.46 -14.69 30.09 162.04 IJ4.48 Z 34 I1 14Z9.5 -lJ.Z6 23,09

90.00 IJ 8 fib 5373,20 27,84 245.6] 169.08 84.63 12 39 32 4773.Z ?6.8] 237.1]

100.00 3 16 10 1784.90 -15,98 ||.48 |$1.42 IJ5.60 ] 45 55 J184.9 -]2.40 4.52

100.00 12 35 51 5092.99 29.26 224.95 J68.91 83.59 14 0 44 4493.0 ?8.06 ?16.25

110.00 A 1I ]1 1610.52 -19.]8 356.42 159.59 IJ8.73 4 ]8 42 10J0.5 -J5.40 349,57

110.00 1] 56 39 4840.J6 ]3._5 2D5.04 168.30 80.71 15 ]7 19 4240.2 31.41 196.?O

DIFFERENTIAL C_RECTIONS M|D-COURSE EXECUTION ACCURACY

TOE .0497 TRA-J.2600 TC3 -.7200 BAU ,]890 $GT 14B5,J SGR 449.7 SG] ]72,4

ROE -.3376 RRA .2193 RC3 .2027 FAU .I4004 RRT -.7246 RRF -,7645 RTF .8840

F0[ .443B FRA-I.93B] rc]-].1167 BSP 4286 $GB 1549.8 RE] .J394 RJ] -.B913

BDE .3413 BRA 1.2789 BC3 .7480 FSP -JI90 SG! 1520.0 $02 ]02.4 THA I67.09

LAUNCH OAT[ OEC 25 1965 FLIGHT TIME 96.00

HELIOCENTRIC CONIC OZSTANCE ZST.BT0

RL 14T.J4 LAL .00 LCX. 93.00 VL 28.89] GAL -11.57 AZL 87.75 HCA 135.83 SMA 136,94 ECC .21337

RP 108.31 LAP 1,57 LOP Z28.85 VP 38.491 GAP 2.49 ATP 91.62 TAL 238.44 TAP 14.26 RCA 107.72

RC 94,449 GL IO.42 GP |4.02 7AL 158.20 TAP JII,92 ETS 3,J0 ZAE 151.56 ETE 161.38 ZAC 29.83

PLANETOCENTRIC CONIC

C3 37.849 VHL 6.152 0LA -J|.3J RAL 292.]2 RA0 6_68.5 VEL 12.638 PTH 2.29 VHP 3.857 0PA -9.18

LNCH &ZMTM LNCH TIME L-I TIME INJ LAT [NJ LONG |NJ RT A$C INJ AZNTH INJ TIME PO CST TIM

90.00 ? 5 3 20_3.62 -14.24 29.14 /62.21 J14.24 ? 38 ]7 1413.6

90.00 IJ 9 14 5375.2I 27.86 _4],77 J69.30 84.70 12 ]8 49 4775.2

I00.00 3 ZO 42 1769.fl7 -15.53 10.57 161.58 115.87 ] 50 12 1169.6

J00.00 12 38 J6 5094.49 29.27 224.96 J69.13 83.6] 14 J JI 4494.5

110.00 4 J6 3 J596.Z5 -18,91 355.58 J]9.74 119.02 4 42 39 996.3

||O.OO J] 57 25 4840,57 33.05 205.01 168.]3 80.73 15 18 6 4240.6

DIFFERENTIAL COPRECTIONS M|D-COURSE EXECUTION ACCURACY

TOE .0483 TRA-J.3252 TC3 _.8J75 B4U .4285 5GT 16|1.8 SGR 452,2 5G3 364.9

ROE -.3J 7| RRA .2197 RE] .2208 _AU .|3606 RRT -.7534 RRF -,7923 RTF .8905

FOE ,3983 FRA-J.8]$Z rC5-3.JJ]| BSP 4734 5GB I674.0 RZ3 .1502 RJ3 -.8970

B0E .3208 BRA |.3432 BC3 .8468 FSP -|173 SGI I648.6 SG2 290.7 THA 167.68

OPBIT 3ETERMINATION 4CCURACY

ST ]57.8 SR ]16.3 SS Z26.B

CRT -,]195 CR$ .T370 CST -.8683

LSA 451.3 MSA 274.6 SSA Z0.4

ELI 390.9 EL2 274.4 ALF J45.56

ARRIVAL DATE MAR 3I J966

INC 2.2538 VI 30.280

APO 166.15 VZ 34.990

ETC I73,1J CLP-lJ?.63

RAP 296.53 ECC 1.6?29

IN| 2 LAT IN| 2 LONG

-10.79 2?.]7

26.83 237,26

-II.92 3.64

28.08 216.36

-14,90 348,76

3J.42 196.23

ORBIT OE7ERMINATION ACCURACY

ST 38|.5 $R ]02.0 S$ 217.J

CRT -.323J CRS .7281 CST -.8760

LSA 458.5 MSA 270.4 $SA 20,4

ELI 405,5 EL2 268.8 ALF 153.O6

LAUNCH 04TE 0EC 23 J965

HELIOCENTRIC CONIC

RL 14T,|4 L_L .00

RP 108,35 LAP 1.40

RC 96.794 GL 10.00

PL4NETOC[NTRIC CONIC

C3 36.780 VHL 6,065

LNCH ATNTH LNCH TIME

90.00 2 I0 27

90.00 lJ 9 15

100.00 3 25 54

100.00 12 36 29

110.00 4 20 49

JlO.O0 13 58 ]

FLIGHT TIME 9B.OO ARRIV4L DATE 4PR _ 1966

01STJNC£ 294.02_

LOL 93.00 VL 28.938 GAL -11.40 AZL 87.86 MCA 139.02 5MA J36.49 ECC .2JJB7 [NC Z.1354 vt 30.280

LOP 232.04 VP ]8.438 GAP 2.86 AZP 91.61 TAL 2]7.44 TAP 16,47 RC4 107.57 APO I65.40 V2 34.977

G# 14.64 ZAL 157.8] ?4P |J5.4| ETS 4.44 7kE J49,08 ETE 16J.64 ZAC 29.30 [TC 174,24 CLP-116,33

OLA -IJ.63 RAL 292.99 RAO 6568,4 VEL JZ,$T6 PTH 2.28 VHP 3.922 OPA -B,65 RAP 295.95 ECC 1,6053

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LATINJ ? LONG

1995.58 -13.72 28.07 162.41 1J5,01 2 43 43 1395.6 -10.24 21,1?

]378.77 27.88 248.03 169.57 84.8] 12 38 54 4778.B 26.87 237,5I

I752.16 -15.0| 9.54 161.78 1J6,|6 3 55 6 1152.2 -IJ,37 2,64

5097.43 29.29 Z25.18 169.41 83.76 14 J 27 4497,4 ?8,12 216.57

1580.17 -18.]8 3]4.64 159.9] 1J9.34 4 47 9 980.2 -14.33 347.96

4842.18 3].07 205.20 168.82 80.80 15 18 46 4?42.2 31.44 196,3_

DIFFERENTIAL CORRECTIONS

TOE .0432 TRA-|.3852 TC3 -.9174 8AU ,4662

ROE -,2957 RRA ,2|85 RC] .2196 FAU .I3J25

¢0E .3538 FRA-I,7181 FC3-].089] 85P 5J6]

80£ ,2989 BRA 1,4023 BC] .948| FSP -1J39

MI0-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT J739.3 SGR 454.9 553 355.2 ST 404.3 SR 286.6 SS 206.6

RRT -.7790 RRF -.8|90 RTF .8948 CRT -,]196 CRS .720J CST -.8793

508 |797.8 R23 .1650 RI3 -.9007 LSA 467.1MSA 264,0 554 ?0._

SGJ |775,9 $02 279.3 THA 168.19 ELI 421.6 EL2 260,4 ALF 158,83

LAUNCH OATE OEC 25 1965 FLIGHT TIN? I00.00 ARRIVAL GATE APR • ]966

HELIOCENTRIC CONIC OISTANCE 300.I45

RL 147.14 LAL ,O0 LOL 93.00 VL 28.780 GAL -II.22 AZL 88,00 HCA 142.22 SMA

RP 108.39 LAP 1.23 LOP 23].Z3 vP 38.383 GAP 3.20 AZP 9|.58 TAL 2]6.39 TAP

RC 99,145 GL 9._0 GP 15,36 ZAL J57.47 ZAP |18.63 ETS 5.92 7AE J46.78 ETE

PLANETOCENTRIC CONIC

C3 35.69fl VHL 5.974 OLA -J2.03 RAL 293.73 RAD 6568,4 VEL |2.533 PTH 2.27 VHP

LNCH AZMTH LNCH TIME L-I TIME IN| LAT

90.00 2 16 44 I974,7| -I].J2

90.00 l| B 53 5384.51 27.9I

100.00 _ ]l 56 1732.08 -J4.40

100.00 12 38 21 5102.39 29.33

110.00 4 26 L=O 1561.72 -17.76

110.00 13 58 27 4845.49 33.IO

0IFr£RENTIAL CORRECTIONS

TOE .03|9 TRA-1.4404 TC]-J,0212 8AU .5029

ROE -,2729 RRA ,2187 RC3 .2608 FAU .I2625

rOE .3003 FRA-I,6003 FC3-3.0621 8SP 5604

BOE ,2748 8RA 1,4566 B(3 1.0539 FSP -JJIO

116.02 ECC ,21042 INC 2.0008 V! 30.2B0

I8.61 RCA IO7.40 APO J64.64 v? 34.964

J6J,E6 ZAC 29,0! ETC J75.57 CLP-IJ9.79

3.998 OPA -7.94 RAP 295.60 ECC 1.5874

INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIM _NJ 2 LATINJ ? LONG

Z6.8] 162,66 115.32 2 49 38 1374,7 -9,60 I9.92

246.45 J69.92 85,03 12 38 37 4784.5 26.93 237.92

8.36 |62,02 116.48 4 0 48 1132.1 -10.73 J,49

22].54 169,77 8].95 I4 J24 4502.4 28.J8 ?J6,9?

353,57 160.16 1|9,70 4 52 21 961.7 -I3.67 346.84

20],45 J69,|8 80,95 J5 19 J3 4245,5 31.50 196.59

MI0-COURSE EXECUTION ACCURACY ORBIT 0ETERMINATJON ACCUR4CY

SGT |866.7 SGR 459.0 $G3 344.9 ST 426,4 SR 269.3 $5 194,3

RRT -.8032 RRF -,8452 RTF .8978 CRT -,]076 ORS .7016 CST -.8848

SGB 1922,3 RZ3 .1827 R13 -.9034 LSA 476.4 HSA ?54.7 S$A 20.3

SG| 1903.5 SG2 268,1 THA J6_.60 ELI 438,5 EL2 ?49.4 ALF 163.54

2018



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 2. 1965-66)

LAUNCH DATE CEC 25 I963 FLIGNT TIN[ 102.O0 ARRIVAL 0ATE APR 6 I966

HELIOCENTRIC CONIC

RL 147.14 LAL .00

RP |08.43 LAP 1.05

RC 101.50Z GL 8.88

PLANETOCENTRIC CONIC

C3 34.59I VHL 3.88J

LNCH AZNTH LNCH TIME

90.00 Z ?4 8

90.00 I1 7 55

100.00 3 39 Z

100.00 12 35 42

110.00 4 32 A3

110.00 13 58 28

CIFFERENTIAL CORRECTIONS

TOE .0150 TRA-I.4883 TC3-J.|278 BAU .5378

ROE -,Z493 RRA .2134 RE3 .2fl35 FAU .]2072

FOE .Z469 FRA-I.4737 FC3-3.0213 88P 60|9

802 .2497 BRA 1.5033 9C3 |.1629 FSP -1070

01STANCE 306.243

LOL 93.00 VL 28.72J GAL -11.04 AZL 88.|5 HCA |45,4J SNA |35.34 ECC .20900 INC |.8454 Vl 30.Z$0

LOP 238.42 VP ]8,327 GAP 3.54 AZP 91.52 TAL 235.29 TAP 20.70 RCA 107.22 APO |63.B7 vz 34.951

GP 16.23 7AL J57.06 ZAP J21,36 ETS 7,58 ZAE |44.63 ETE 161.43 ZAC 28.95 ETC |77.J5 CLP-|23.03

OLA -12.52 RAL 294.54 RA0 6568.4 V[L 12.488 PTH 2.26 VHP 4.082 0PA -7.09 RAP 295.44 ECC 1.5693

L-I TIME INJ LAT INJ LONG INJ RT ASC |NJ AZNTH INJ TIME PO CST TIN INJ 2 LATINJ 2 LONG

1950.08 -12.40 25.39 J62.97 1J5,66 2 56 38 1350.1 -B.B4 IB.3l

5393.27 27.96 247.08 170,35 8fl,35 12 37 49 4793.3 27.03 239.5A

1708.AZ -13.68 6.97 162.32 |16.84 4 7 30 |IO8,A -9.9T .13

5J10.|6 29.38 226.JJ 170.21 84.25 14 0 52 A5|0.2 28,28 217.48

1540.|8 -17.03 352.32 160,43 |20,10 4 58 25 940.2 -|2.90 343.63

483|.|7 33.I6 Z05.88 169.64 8].20 ]5 19 20 A25|.2 31.59 I9T.01

MI0-C(_JR$E EXECUT|ON ACCURACY OIRBIT _ETERMINATION ACCURAC Y

SOT 199|.5 55R 464.3 5G3 333,0 ST 447.6 SR ZS].3 SS 181.2

RRT -.8244 RRF -.870| RTF .8994 CRT -.288I ORS .6790 CST -.8887

SOB 2044.9 R23 .2049 R|3 -.9048 LSA 486.7 NSA 242.9 5SA 20.2

5G| 2028.6 5G2 258.0 THA ]68.9A EL| 455.6 EL2 236.4 ALF 167,36

LAUNCH DATE DEC 25 1965 FLIGHT TIME ]04.00 ARRIVAL 0ATE APR 8 1966

HELIOCENTRIC CONIC

RL 147.14 LAL .00

RP IO8.46 LAP .87

RC 103.862 GL 8.|2

PLANETOCENTRIC CONIC

C3 33.472 VHL 3.786

LNCH AZNTH LNCH TIME

90.00 Z 33 I

90.00 II 6 4

JO0.O0 3 47 31

100.00 12 5A |5

liD,DO 4 40 22

liD.DO 15 57 33

DIFFERENTIAL CORRECTIONS

TOE -.OJlO TRA-I.5299 TC3-|.2403 BAU .572|

ROE -.2238 RRA .2093 RC3 .3101 rAo .11519

FOE ,1832 FRA-].349] FC5-2.9792 BSP 6455

80E .2241 8RA I.fl442 8C3 1.2783 FSP -1036

OISTANCE 3|2.3]5

LOL 93.00 VL 28.659 GAL -10.84 AZL 88.34 HCA |48.60 SMA J35.06 ECC .20763 INC 1.6628 Vl 30.280

LOP 24].60 VP 38.269 GAP 3.85 AZP 9J,42 TAL 234.J3 TAP 22.73 RCA IO7.02 APO 163.IO VZ 54.939

GP 17.28 7AL J56.64 ZAP 124.2| ETS 9.48 ZAE J42.59 ETE 160.95 7AC 29.12 ETC I78.97 CLP-126,07

OLA -I3.|5 RAL 295.42 RA0 6568.3 VEL J2.444 PTH 2.25 VHP 4,]78 0PA -6.03 RAP 295.45 ECC 1,5509

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTM INJ TIN[ PO CST TIM ]NJ 2 LATINJ 2 LONG

1920.40 -I].52 23,65 163,34 1]6,05 3 5 Z J320.4 -7.92 16.82

5406.36 28,03 248.03 170.89 85,82 12 36 I0 4806.4 27.|6 239.A_

1680.04 -JZ.80 5.32 162.68 1|7,25 4 15 3] |080.0 -9.05 558.54

5121.96 29.46 226.98 ]70.76 84,70 J3 59 37 4522.0 28.41 218.33

IGJA.GJ -]6.14 350.86 160.77 J20.55 5 5 37 9|4.5 -11.97 344._4

4860.25 33.26 206.57 J70.23 81.60 15 |8 54 4260.2 31.74 197.67

MI0-COURSE EXECUTICq ACCURACY ORBIT 0ETERMINATION ACCURACY

SGT 2J|6.8 5GR 472.4 853 320.9 ST 468.9 SR 230.9 SS 166.6

RRT -.8437 RRF -.8942 RTF .9004 CRT -.2573 CRS .6344 CST -,8992

SG8 2168.8 R23 ,2305 RJ3 -.9057 LSA 498.8 MSA 227.5 SSA 20.3

SGI 215A.5 SG2 249.1 THA 169.|9 EL| 473.7 EL2 220,9 ALF |70.75

LAUNCH _AT[ 0EC ?5 1965 FLIGHT TIME 106.00 ARRIVAL OAT[ APR lO 1966

HELIOCENTRIC CONIC

RL lAT,]4 LAL .DO

Rp lOB,GO LAP .6B

RC t06.223 GL 7.I5

PLANETOCENTRIC CONIC

C3 32.340 VNL S.687

LNCH ATNTN LNCH TIME

90.00 Z 44 O

90,00 IJ 2 30

I00,00 3 37 57

I00.00 12 3I 34

110,00 4 49 38

110.00 13 56 23

0IFFERENTIAL CORRECTION5

TOE -.0471 TRA-].5628 TC5-1.5579 BAU .6053

ROE -.|963 RRA .2041RC3 ,3407 FAU .1094J

FOE .I124 FRA-I.Z225 FC5-2.9288 BSP 6885

BOE .2021 BRA 1.5760 8C5 1.4000 FSP -999

O[STANCE 318.363

LOL 93.00 VL 28.596 GAL -10.65 AZL 88.56 HCA ]GJ.TBSMA 134.57 ECC .2063| INC 1.4436 vI 30.2_0

LOP 244,79 VP 38.2|| GAP 4.16 AZP 9J.27 TAL 252.93 TAP 24.72 RCA 106,80 APO 162.33 V2 34.926

GP 18.58 ZAL 156.]B ZAP 126.54 ET5 |l.69 ZAE 140,64 ETE 160.20 7AC 29.51 [TC |B|.I4 CLP-12B,gl

OLA -13.96 RAL 296.A0 RAO 6568.3 VEL 12.398 PTH 2,24 VHP 4,285 OPA -4.TO RAP 295.60 ECC 1.5322

L-I TINE INJ LAT INJ LONG ]NJ RT A$C INJ AZMTN INJ TIME PO CST TIN IN] 2 LAT |NJ 2 LONG

1883,68 °10.41 21.52 163.80 11_.48 3 J5 23 1283.7 -6.77 14.73

5425,74 28.]2 249.44 17].58 _6.52 12 33 |6 4823.7 27.34 240.96

1645.O7 -11,70 3.31 163.|3 117.70 4 25 22 1045.1 -7.90 356.38

5]39.59 29.57 228.28 |71.46 85,37 |3 57 14 4539.6 28.61 219.61

I485.19 -J5,05 349.09 16].]9 121.06 5 IA 21 883.Z -I0.83 342.33

4874.22 33.39 207.64 |70.97 82.2| J5 |T 5T 4274,2 3|.95 198.7l

MI0-COURSE EXECUTION ACCURACY ORBIT CETERMINATION ACCURACY

SGT 2240.5 SGR 484.0 SG3 308.1 ST 49|.2 SR 208.3 SS lGJ.6

RRT -.8602 RRF -,9|66 RTF .9008 CRT -.2157 ORS .5600 CST -.9173

SG8 2292.2 R23 .2597 RI3 -.9062 LSA 513.8 MSA 207.9 SSA Z0.3

SG| 2279.3 562 242.6 THA |69.35 ELI 493,7 EL2 202.4 ALF 173,T|

LAUNCH 0ATE OEC 25 J965 FLIGHT TIME 108.00 ARRIVAL CATE APR 12 |966

HELIOCENTRIC CON/C

RL 147.|4 LAL .00

RP IO8.54 LAP .50

RE 108,588 GL 5.9|

PLANETOCENTRIC CONIC

C3 31,2OO VHL 5.386

LNCH AZNTH LNCH TIME

90.00 2 57 57

90,00 tO 57 30

JO0.O0 4 ]1 9

JO0.O0 12 27 O

JIO.OO 5 | 12

IIO.O0 13 53 26

DIFFERENTIAL CORRECTIONS

TOE -.O96J TRA-I.5842 TC3-|.4807 BAU -6372

ROE -.I673 RRA .1966 RC3 .3762 FAU .103J8

FOE .0363 FRA-I.0882 FC3-2.8632 BSP 7287

802 .1929 8RA 1.5963 BC3 1.5277 FSP -949

0ISTANCE 324.390

LOL 93.00 VL 28.532 GAL -10.44 AZL 88,83 HCA 154,97 SMA

LOP 247.97 VP 58.]52 GAP 4.44 AZP 91.06 TAL 231.68 TAP

GP 20,2J ZAL 155.69 ZAP J28.53 ETS |4.3J ZAE 138.70 ETE

134.O7 ECC .20505 INC |.1743 Vl 30,280

26.65 RCA 106.58 APO 161.56 V2 3A.914

J59.13 ZAC 30,13 ETC |83.73 CLP-J3J,59

DLA -J5.O3 RAL 297,48 RAO 6568.2 VEL 12.352 PTH 2.23 VHP 4.406 OPA -3.02 RAP 295.86 ECC 1.5135

L-I TIME IN| LAT IN| LONG IN| RT ASC IN| AZMTH IN| T]HE PO CST TIN IN| 2 LAT IN| 2 LONG

J856.82 -8.97 18.83 164.4| 116.97 3 28 34 J236,8 -5.29 JZ.09

5454,55 28.22 25].55 172.46 87.57 12 28 25 4854.5 27.59 242.9a

J600,66 -I0.28 .77 ]63,72 1|8,22 4 37 49 ]000.7 -6.43 354,10

5165,93 29.69 230.23 ]?2.37 86.39 ]3 53 6 4565.9 28.88 221,52

1443,86 -J3.66 346,89 ]61,73 J21.64 5 25 ]6 8A3,9 -9.37 340.AI

4895.50 33.57 209.28 171.96 83.17 15 15 I 4295,5 32.27 200.29

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 236].5 SGR 492.6 5G3 293.9 5T 516,7 SR 183.J SS 137.7

RRT -.8725 RRF -.9368 RTF .9004 CRT -.1620 CR5 .4A22 CST -.9A23

SGB 2A13.8 R23 .2926 RJ3 -.9060 LGA 53d.0 MSA 184.0 SSA 20.9

SGJ 240J,8 SG2 240.0 THA 169.43 ELI 5|7.7 EL? 180.3 ALF |76,26

2019



JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL 2, 1965-66J

LAUNCH GATE 0EC ?5 1965

HELIOCENTRIC CONIC

RL 147.14 LAL ,00

Rp 10B,58 LAP .3|

RE 110,9_| GL 4.26

PLANETO(ENTRIC CONIC

C3 30.067 VHL },483

LNCH ATMTH LNCH TIHE

90.00 3 16 32

90.00 10 4B 4}

100.00 4 ?B 35

lO0.O0 17 19 21

110.00 5 16 16

110.00 13 48 9

FLIGHT TIME lI0,00 4RRIVAL Cite APR 14 ]966

CISTkNEE }30.394

LOL 93.00 VL ?8.467 GaL -IO,23AZL 89,I7 HCA 156,15 SMA J33.57 ECC .20_8_ INC .832! Vl }0,280

LOP Z51.15 VP 38,092 G*P 4.72 A?P 90.77 T4L Z30.40 TAP Z8.54 RCA 106.34 APO 160.79 V2 34,903

GP 22.31 7AL I5_.J5 ?AP |30,09 ETS 17.47 ?AE 136,71 ETE I57.68 ?AC 31,03 ETC 186.86 CLP-134,IZ

0LA -I6.49 RAL 298,70 RA0 6568.2 VEL 12.306 PTH 2.22 VHP 4.550 CPA -.BE RAP 296.17 ECC 1.494P

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

1774.57 -7.03 15.28 165.26 1J7,50 } 46 7 1174,5 -}.79 8.59

5496.26 26.3I 254.74 173.64 89,17 12 20 21 4896.} ?7.89 246.10

1347.04 -8,58 357.46 I64.54 IJB.SO 4 54 17 942.0 -4,47 350,85

5205.9? 29.83 233.20 173.59 87.95 13 A6 7 4606.0 29.2} 224.44

1392.66 -lJ.BI 344.07 162.48 I22.3I 5 39 29 792,7 -7.46 )37.68

4926,12 33.8I 211.79 173.29 84.64 15 IO 17 4528.1 32.10 202.73

CIFFERENTIAL CORRECTIONS

TOE -.1661 TRA-l.5932 TC3-1.6112 BAU .6692

ROE -.I335 RRA .1874 RE} ,4193 FAU ,09676

rOE -.0580 FRA °.9543 FC3-2.7860 BSP 7717

BOE .2131 BRA 1.6042 BE3 1.6648 FSP -905

LAUNCH 0ATE 0EC Z5 1965

HELIOCENTRIC CONIC

RL 147,I4 LAL ,00

RP i08.61 LAP .12

RC 113.313 GL 1.98

PLANET_£NTRIC CONIC

C3 28.971 VHL 3,382

LNCH A_MTH LNCM TIME L-I TIME INJ LAT

90.OO 3 47 53 1686.82 -4.25

90.00 IO }3 50 5567.37 28,27

I00.00 4 53 _ 1460.40 -5.67

100.00 12 6 21 5269.02 29.89

110.O0 5 36 58 1322.81 -9.24

I10.00 13 38 56 4979.36 34.0?

OIFFERENT!AL C(._RECTIONS

TOE -._644 TRA-I.5829 TC3-1.T450 _AU ,7000

ROE -,0937 RRA .I741 RE3 .4703 FAU .08950

FOE -.J674 FRA -.8096 FC3-2.6744 BSP 8112

BOE .2805 BRA 1.59_5 BE3 1,8073 FSP -816

MID-COURSE EXECUTION ACCURACY ORBIT 3ETERHINATION ACCURACY

SGT 2483.2 $GR 522.1 $_5 278.9 ST 551,6 SR 133.0 SS 130.0

RRT -.8814 RRF -.9546 RTF .9000 CRT -,0999 CRS .2357 CSr -.9750

$GB 2537.5 R23 .3252 RJ} -,9060 LSA 566.2 HSA 153.1 SSA ?1.9

SGI 2525.9 562 242.4 THA 169.40 ELI 551.8 EL2 152.1 ALF 178.?8

FLIGHT TIME 112.00

D/STANCE 336.379

ARRIVAL CATE APR 16 1966

LOL 93,00 VL 28,401 GAL -I0,OI AtL 89.62 HCJ 161,33 SMA 133.06 EC( .?0268 INC .3796 Vl 30.280

LOP 254,32 VP 38.033 GAP 4.99 A?P 90.36 TAL 229.07 TAP 30.39 RCA 106.09 APO 160.O3 V2 34.89?

GP 25,08 ?AL 154.48 ZAP 13I,II ETS 21.34 7JE 134,53 ETE I55.76 ?AC }2.26 ETC I90.72 CLP-136.55

OLA -16.54 RAL 300.14 RAO 6568.2 V_L J2,262 PTH 2.2J VHP 4,728 _PA 1,98 RAP 296,4T ECC 1.4768

INJ LONG |NJ RT ASC INJ AZMTH INJ TIME PO CST TIM [NJ 2 LAT INJ ? LONG

10.34 166.56 JlP,02 4 11 0 I086,8 -.47 3,70

2_9.80 175.25 91.71 12 6 37 4967.4 78,?1 251.13

352.91 165.78 II9.40 5 I7 24 860.4 -1,71 346.36

237.88 I75.?8 90.41 I3 34 lO 4669.0 29.63 ?29,09

340.30 163.60 123.06 5 59 1 72_.8 -4.83 33},99

215.77 I75.17 86.98 15 I 55 4379,4 }}.27 ?06.6?

M/O-COURSE EXECUTION ACCURACY ORBIT OETERHINATION ACCURACY

5GT 2601.3 SGR 551,8 SG3 261.3 ST 605.5 SR I16,7 55 137.7

RRT -.8851RRF -.9692 RTF .899_ CRT -.0572 CRS -.OJ20 CST -.9821

5GB 2659.1R2} .3562 RJ3 -.9058 LSA 620,5 MSA JI6,9 SSA ?3.5

SGl 2647.1 SG2 252,4 THA 169.27 ELI 605.6 £L2 II6,5 ALF 179.34

LAUNCH DATE CEC 25 1965 FLIGHT TIME II4.00 ARRIV4L CAT? APR 18 1966

HELIOCENTRIC CONIC CISTANCE 342,345

RL 147,14 LAL .00 LOL 9}.00 VL 28.334 GAL -9.79 A?L 90,25 HCA 164.50 SMA 132,56 ECC ,?0158 INC .2470 Vl 30,280

RP 108,64 L4P -.07 LOP 257.50 VP 37.973 GAP 5,24 AZP 89.76 T&L 227.70 TAP 52,20 RCA J05.84 APO 159,28 v2 34,881

RE 115.673 GL -J.3I GP 28,85 ?AL 153,50 ?AP 131,32 ET$ 26,16 ?AE 131,92 ETE 153.25 ?AE }3.98 ETC 195.57 CLP-J}8,92

PLANETOEENTRIC CONIC

C} ?8,000 VHL 5.292 0LJ -71.55 RAL 301,92 RAO 6568.1 VEL 12.227 PTH 2.20 VHP 4.966 0PA 5.82 RAP 296.62 ECC 1.4608

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A?MTH INJ TIME PO CST TIM INJ ? LAT IMJ 2 LONG

90.00 4 24 27 1551,16 ,IT 2.76 168.83 118.32 4 50 18 951,2 3.90 356.1Z

90.00 10 6 27 5686.01 27.75 268.43 177.51 96,00 II 41 J} 5086,0 28.27 259,80

100.00 5 30 52 1336.78 -1.51 346.10 167.93 119.86 5 53 9 7}6.8 2,48 }39.58

100.O0 II 42 42 5375.63 29.57 _45,79 |77.7i 94.56 13 17 18 4775.6 29.89 ?37.00

ii0,00 6 7 51 1220.87 -5,42 334.88 165.50 123.80 6 28 I2 620.9 -,94 3?8.66

110,O0 13 22 13 5064.29 34.J7 222.40 I77.97 90.90 14 46 }8 4464.} 33.92 213.17

01FFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT CETERMINATION AEEURACy

SGT 272|.4 5GR 593.1 SG3 240,9 ST 703,8 SR 72,} 5S 176.9TOE -.4127 TRA-l.5416 TC3-1.8805 BAU .7316

ROE -.0413 RRA .1554 RE3 .5321 FAU .0813| RRT -.8838 RRF -.9806 RTF ,899I CRT -.204I ERS -.0353 CST -.9570

roe -.307} FRA -,6577 FC3_2_5142 8SP 8545 SGB 2785.3 R23 .3802 RI3 -.9065 LSA 724.1 MSA 83.1 $SA 24.8

80E .4147 BRA 1.5554 8C3 1.9543 rSP -785 SGI 2772.0 SG2 272,4 THA 168,99 ELI 704.0 EL2 70.8 ALF 178,79

LAUNCH DATE DEC ?5 1965 FLIGHT TIME 116.00 ARRIVAL DATE APR ?0 1966

HELIOCENTRIC CONIC

RL 147.14 LAL .00 LOL 93.00 VL 28.267 GAL -9.55 AtL

RP 108,68 LAP -,25 LOP 260.67 VP 37.914 GAP 5,49 A?P

RC 118.079 GL -6.36 GP 34.I8 ?AL I51.74 ?AP 130.26 ETS

PLANETC_ENTRIC CONIC

C3 77,404 VHL 5.235

LNCH AZMTH LNCH TIME L-I tiME INJ LAT

90.00 5 49 43 1282.19 8.68

90.00 9 0 22 656,23 24.55

100.00 6 42 39 I111.27 6.11

_OO.00 10 50 ? 5590.42 27.39

110.00 7 1 6 1053,36 .97

110.00 I? 48 I0 5221.10 33.34

OIFFER[NTIAL CORRECTIONS

TOE -,6500 TRA-I.4687 T(3-1.9935 BAU .7627

ROE .0352 RRA ,1249 RC3 .5995 FAU .07117

FD_ -.4845 FRA -.4878 FC3-2.2482 BSP 8981

BOG .6309 8RA 1.4740 8C3 2.0817 FSP -703

OISTANCE 348.288

91.19 HCA 167.67 SMA I}2.06 ECC .20055 INC 1.1905 v1 30.?80

88.84 TAL 226.30 TAP 33.97 RCA J05.38 _PO 158.55 VZ 34.870

_2.19 ?AE J28.47 ETE 150.04 7AC 36,52 ETC 701,77 CLP-X41,37

OLA -26,23 RAL 304.32 RA0 6_68.1 V£L 12.198 PTH 2.19 VHP 5.328 DPA Jl.18 RAP 296.40 ECC 1,4510

/NJ LONG INJ RT AS( INJ A?MTH INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

347.64 173,96 I17.06 6 II 6 682.2 12.24 }40,77

308.73 180.23 104.56 9 II 18 56.2 26.32 300.50

333.69 172.57 119.32 7 I 10 511.] 9.9? 32?.0}

261,36 180.99 102,46 12 23 J8 4990.4 28,8} ?_2.85

326,12 J69.39 124,17 7 18 39 453,4 5,45 319.90

234.56 182.24 98.04 14 15 II 4621.1 34.09 ??5.39

MID-DOUR$E EXECUTION ACCURACY ORBIT 0E TERMINATION ACCURACY

SGT 2841.4 SGR 64?.0 $G3 2J4,7 ST 893.9 SR 62,7 $$ ?59.6

RRT -.8760 RRF -.9879 RTE .9002 CRT -,9488 CRS ,8464 CST -,9475

SGB 2914.1 R23 .3940 RI3 -.9088 LSA 929.2 MSA 80,9 $SA 16.7

SGI 2898.0 SG2 306.0 THA J68.59 ELI 895.8 EL? 19.7 ALF 176.19

?020



JPL TM 33-99 EARTH--VENUS TRAJECTORIES qVOL. 2, t965-66)

L4UNCH 0ATE C£C 25 1965 FLIGHT TIME |I6,00 ARRIVAL DATE APR 22 J966

HELZOCENTRIC CONIC

RL I47.14 LAL .00

Rp lO8.Tl LAP -.44

RC |20.382 GL -|4.7l

PLANETOCENTR]C CONIC

C3 28,070 VHL 5.298

LNCH AZNTH LNCN TINE

70.3Z 5 l? 4I

J09.68 IO B 9

70.52 5 12 4I

109.68 JO P 9

|]0.00 9 44 Jl

liD.DO JO 35 49

OIFFERENTIAL CORRECTIONS

TOE-I.079| TRA-I.3043 TC3-?.0085 BAU .7914

ROE .1624 RRA .O661 RC3 .6431 FAU .O5764

FOE -.706J FR4 -,2899 FC3-1.7778 BSP 9436

BDE J.0913 BRA 1.3059 Be3 ?.1090 FSP -SB7

0IST4NCE 354.ZJ1

LOL 93.00 VL 28.200 GAL -9.3t AZL 92.77 MCA 170.83 SM4 |31.56 ECC .]9957 ZNC Z.7716 Vl 30,28D

LOP 263.B4 VP 37,854 GAP 5.77 AZP 87.76 TAL ??4.87 TAP 35.70 RCA t05.31 APO J57.B? v? 34.86D

GP 42.06 7AL J47.78 ZAP |?7.05 ET5 39.7? ZAE I73.29 ETE 146.23 Z4C 40.56 ETC Z09.84 CLP-144.Z4

CLA -34.01 RAL 308.18 RA0 6568.I VEL IZ.225 PTH 2.20 VHP 5.976 CP4 19.DO R4P 295.33 ECC J.46?0

L-I TIN? IN| LAT IN| LONG IN| RT ASC IN| AZNTM IN| TEN? PO CST TIN IN| Z LAT IN| 2 LONG

1445.56 ?0.8? 6.14 J83.87 117.53 5 36 46 845.6 24.33 358.78

5792.86 2D.83 273.92 J83.88 117,52 II 44 4? 5197.9 Z4.35 266.55

1445.56 ?0.8? 6.|4 I83,87 117.53 5 36 46 845.6 24.33 358.78

5792.86 20.83 273.92 J83.88 I17.52 ]I 44 4? 5J9Z.9 24.55 266.55

5865.97 18.36 278.Z0 182.46 II9.35 II ZI 57 5266,D 22.I3 271.O9

5708.49 23,33 268.69 J85.Z3 II5,72 IZ |O 58 5108.5 26.59 261,04

NI0-COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

SGT ?964.3 SGR 709.0 SG3 178.6 ST I775.4 SR 178.6 SS 399.7

RRT -,8574 RRF -.9895 RTF .9046 CRT -.9630 CRS .999J CST --_650

SGB 3047.9 R?3 .3933 Rt3 -.914S LSA 1344.0 MSA 109.3 SSA 6.7

SGJ 30?6.9 SG? 357.3 TMA J68.25 ELI I286.9 EL2 47.7 ALF J72.3J

LAUNCH DATE DEC 25 1965 FLIGMT TIME I?O.O0 ARRIVAL CATE APR ?4 1966

HELIOCENTRIC CONIC

RL 147.J4 LAL .DO

Rp I08.74 LAP -.63

RC J22.731 GL -29.64

PLANETOCENTRIC CONIC

C3 34.338 VML 5.860

LNCH AZNTH LNCH TIME

49.90 4 12 43

13O.IO 12 J6 20

49.90 4 IE 43

130.I0 IZ J6 ZO

49.90 4 12 43

J30.JO 12 16 20

DIFFERENTIAL CORRECTIONS

7DE-2.0476 TRA -.9126 TC3-|.6579 BAU .800J

ROE .3889 RRA -.0677 RE3 .5372 FAU .039J6

FOE -.9679 FRA -.0599 gC3 -.9874 85P 9815

BDE 2.0042 BRA .9J51 BC3 J.74_8 FSP -424

0ISTANCE 360.104

LOL 93.00 VL 28.133 GAL -9.06 AZL 95.99 HCA 173,98 SMA 13J.07 ECC .I9863 INC 5.9876 Vl 30.280

LOP 267.01 VP 37,796 GAP 5.94 AZP 84,04 TAL 223.40 TAP 37.37 RCA 105,04 APO 157.J0 V2 34.85J

GP 54.23 7AL 137.92 ZAP J?O.O8 ETS 49,42 ZAE |I4.60 ETE |43,03 7AC 47.4J ETC 220.73 CLP-I49.05

0LA -47.67 RAL 316.73 RA0 6568.4 VEL I2.478 PTH 2.26 VNP 7.480 0PA 30.81 RAP 79J.89 ECC J.5651

L-I TIME INJ LAT INJ LONG IMJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ ? LATINJ 2 LONG

1761,64 25.76 36.63 200,64 131,61 4 42 4 J161,6 30.90 30.08

5578,0J 25.77 259.46 ?00.65 I3J.60 13 49 18 4978.0 30.9I 252.9I

J761.64 25.76 36.63 200.64 131.61 4 42 4 1161.6 30.90 30.08

5578.0J 25.77 259.46 200,65 I31.6D 13 49 18 4978.0 30.9J 752,91

1761,64 25.76 36.63 200.64 131,61 4 42 4 J161.6 30,90 30.08

5578.0I 25.77 259.46 200.65 I31.60 13 49 J8 4978.0 30.9I 252.9I

MID-COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

SGT 3088.6 SGR 742,1 5G3 179.4 ST ?042.0 SR 381,8 SS 6I?.5

RRT -,B09J RRF -.9718 RTF .970_ CRT -.9677 CRS .9944 CST -.9858

5GB 3176.5 R23 .3611 R|3 -.9308 L54 ?161.4 MSA 138.I SSA ?.2

SGJ 3147.5 SG2 427.9 THA 168,79 ELI ?074.9 EL2 J0J.7 4LF 169.77

LAUNCH 04T[ 0EC Z5 1965 FLIGHT TIME I72,00 ARRIVAL DATE 4PR Z6 1966

HELIOCENTRIC CONIC

RL 147.J4 LAL .DO

Rp 108,76 LAP -.BI

RC 125,075 GL -54.07

PLAN[TOCENTRIC CONIC

C3 89.558 VHL 9.464

LNCH AZMTN LNCH TINE

27.84 5 26 51

152.I6 15 32 47

Z7,84 5 26 5I

152.J6 I5 3_ 47

27.84 5 26 5|

J52.J6 I5 32 47

CIFFGRENTIAL CORRECTIONS

TDE-4.9500 TRA .5731 TC3 -.5115 8AU .6176

RDE -.4D27 RRA -,2499 Re3 ,0668 FAU .01583

FDE-J.I59D FRA .2555 FC3 -.1530 _SP 9810

BOE 4.9464 BRA .6252 BC3 .5158 FSP -277

0ISTANCE 565.9?3

LOL 95.00 VL ZB.065 GAL -8.79 AZL J06.04 NO4 177.07 SMA I30.58 ECC .19760 INCIG.O3B2 Vl 30.280

LOP 270.J8 VP 37.737 GAP 6.I4 AZP 73.98 TAL 27j.86 T4P 38,93 RC4 I04.78 _PO 156,38 V2 34.842

GP 77.45 Z4L J16.40 ZAP |07.55 ETS 71.63 ZAE 98.06 ETE 153,42 7AC 58.74 ETC 245,44 CLP-17J,69

OLA -65.73 RAL 350.64 RAO 6569,8 VEL I4.5Z3 PTM 2,64 VHP I3.016 GPA 48.00 RAP 278.53 ECC 2,4759

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ 4ZMTH INJ TIME PO CST TIM INJ 2 LA TINJ 2 LONG

2120.41 18.29 67.96 Z57.06 154.35 6 Z It I520.4 25.46 64.55

5685.46 18,30 Z61.19 252.08 154.34 I7 7 37 5085,5 25.47 257.78

2120.41 18,29 67.96 257,06 154.35 6 2 II J520.4 25.46 64.55

5685.46 18.30 261.I9 25?.08 154.34 I7 7 32 5085.5 25.47 257.78

2120,41 IB.29 67.96 252.06 154.35 6 2 II I52D.4 25.46 64.55

5685,46 1R.30 261,19 257.08 1_4.34 17 7 37 5085.5 25,47 257,78

MI0-COURS[ EXECUTION ACCURAC_ ORBIT 0ETERNINA TION ACCURACY

SGT 3249.4 SGR 459.? SG3 73.2 ST 2995.7 SR 267.7 SS 799.4

RRT .I975 RRF -.DIG4 RTF .9779 CRT .8725 CR5 -.8335 CST -.9972

SG8 3281,7 R?3 -.21J5 RJ3 ,9771 LSA 3108.7 NSA I45.7 5SA .8

SGI 3250.7 SG2 450.0 THA 1,63 ELI 3004.8 £L2 130.4 ALF 4.47

LAUNCH DATE OEC 25 1965 FLIGHT TIME 124.00 ARRIVAL 0ATE APR 28 1966

HELIOCENTRIC CONIC 0ISTANCE 372.638

RL 147.I4 LAL .00 LOL 93.00 VL ?7.998 GAL -8.70 AZL 19.21 HCA 181.05 SNA J30.lO ECC .19913 INC70.7857 V] 50.280

RP I08.79 LAP -.99 LOP 273.34 VP 37.679 GAP 6,59 AZP 160.79 TAL 220.75 TAP 41 .80 RCA J04.19 APO I56.00 V2 34.834

RC 127.4J3 GL 50.46 GP -58.80 ZAL 97.04 ZAP 95.93 £TS IBT,O0 ZAE 58.99 ETE II3.BB 7AC 92.45 ETC 20.96 CLP IOI.51

PLANETOCENTRIC CONIC

C3|J48,487 VHL 33.889 DLA 42.20 RAL 328.30 RAO 6573.0 VEL 3_,634 PTH 3.52 VHP 40.44? OPA -53.79 RAP 158,38 ECCIg.9012

LNCH AZNTH LNCH TIME L-I TIME INJ LAT ]NJ LONG INJ RT ASC |NJ AZMTH INJ TIME PO CST TIM INJ 2 LATINJ 2 LONG

57.29 17 25 IJ 4872.88 .54 2?3.24 ?38.92 47.80 IB 46 24 4272.9 -4.82 217.72

122,7I 0 36 I3 3548.82 .56 12J.70 738.91 47.80 J 35 22 ?948.8 -4.81 116.18

57.29 I7 25 lI 4877.88 .54 2?3.24 238.9? 47.80 18 46 ?4 4272.9 -4.82 217.72

122.71 O 36 I3 3548.82 .56 121.70 738.9! 47.80 I 35 2? 2948.8 -4.81 I16.18

57.29 I7 25 |J 4872.88 .54 223,24 238,92 47.80 |8 46 74 4272.9 -4.82 217.72

I22.7J 0 36 I3 3548.82 .56 121,70 738.91 47.80 I 35 22 2948.8 -4.8I 116.18

OIFFERENTIAL CC_RECTIONS HID-COURSE EXECUTiON ACCURACY ORBIT OETERMINATION ACCURACY

T02-2.3445 TRA 2,6615 TC3 -.071G BAU 3.0?77 SGT 870.3 SGR 2849.5 SG3 47.2 ST 436.5 SR 2522.4 SS J716.3

RO-J4.8945 RRA Z.0772 Re3 -.1840 FAU-.04474 RRT .7602 RRF -.9989 RTF -.7294 CRT .9305 CRS ,9999 CST .9253

FOE 2.9024 FRA -.5030 FC3 ,D337 BSP 7787 SG8 2979,5 R?3 -.09J2 R13 -.9958 LSA 3077,8 M5A |61.5 SSA .4

BOEJ5,O779 gRA 3.373| BC3 .J972 FSP -133 5GI ?9?8.2 SG? 550.3 THA 76.44 ELI 255_.1 EL2 157.8 ALF 80,82

2021



JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL 2, 1965-66b

LAUNCH 0ATE OEC 25 1965

HELIOCENTR|C CONIC

RL 147.14 LAL .00

RP I06.81 LAP -1.17

RC 129.747 GL 57,00

PLANETOCENTRIC CONIC

C3 J0B._Q5 VHL 10.420

LNCH ATNTH LNCH TIME

6Z.30 16 J 26

117.T0 ZZ 23 28

62.30 16 I 26

117.70 22 23 28

62.30 16 I 26

J17.70 ?2 23 28

FLIGMT TIME 126o00

DISTANCE 377.993

cOL 95,00 VL 27.931 GAL -8.33 A?L 71.56 MCA 185.70 5MA 129.62 ECC

LOP 276,51 VP 31,622 GAP 6,65 A?P I08.40 TAL 218,96 TAP 42.66 RCA

GP -65.83 ?AL 1|Z,35 ?AP 1J3,|4 ETa 280.54 ?AE 99.05 ETE 200,02 ?AC

0LA 38.79 RAL 301.66 RAO 6570.| VEL |f.163 PTH 2.72 VHP |0.748 0PA

L-I TIME IN| LAT IN| LONG IN| RT Aac |NJ A?MTH [NJ TINE

4543.16 -10.76 204;70 198.00 52.50 17 17 tO

3345.43 -10.74 II_,gE 197.99 52.90 23 19 15

4543.16 -I0.76 204.70 I�B.O0 52.50 17 J7 J0

3345.43 -10.74 1|3.92 197.99 52.50 23 19 15

4543.16 -10,76 204,70 198.00 52.50 17 |7 10

3345.43 -10.74 113.92 192.99 52.50 23 19 13

CIFFERENTIAL CORRECTIONS

TCE 4.3637 TRA-3.2445 TC3 -.3848 BAU .5988

ROE -,4640 RRA 1,0874 RC3 .0084 FAU .01999

F0E 1.4305 FRA -.6801FC3 -.1991BSP 10866

BOE 4.3883 8RA 3,4219 BE3 .3849 RaP -287

LAUNCH 0ATE DEC 25 1965

HELIOCENTRIC CONIC

RL 147.I4 LAL .00

RP 108.84 LAP -1.34

RC 132.074 GL 47.49

PLANETOCENTRIC CONIC

C3 54.803 VHL 7,403

LNCH AZNTH LNCH TIME

84.94 18 31 19

95,06 19 55 27

100.00 21 44 41

100.00 19 24 43

110.00 0 11 16

JIO.O0 19 18 36

DIFFERENTIAL CC_RECTIONS

TOE H.613a TRA-2,8388 TC3-1,0427 BAU .7674

ROE .2814 RRA ,24H2 RC3 -,0990 FAU .04009

FOE 1.4325 FRA -.7183 FC3 -.6327 BSP IJ134

802 H.6289 8RA Z.849! BC3 1.0473 FaP -46D

MI0-COUR$E EXECUTION ACCURACY

SGT 3411.5 aGR 808.6 aG3 84.6

RRT -.8640 RRF -,7264 RTF .9733

aG8 3506,1 R23 -.2504 R13 -.9676

aGI 3483,3 SG2 398.7 THA 168.27

ARRIVAL OATH kPR 30 1966

.19708 INC18.4355 VJ 30,280

104.07 APO 155.17 v2 34.826

82.64 ETC 109.55 CLP-163.72

-83,62 RAP 17,62 ECC _,7870

PO CST TIN IN| 2 LAT IN| 2 LONG

3943.2 -15.55 198.53

2745.4 -t3.54 107.76

3943.? -15.55 19B,53

?745.4 -15,54 107.76

3943.2 -15.55 198.53

2745.4 -|5,54 107.76

(_RBIT 3ETERMINATION ACCURACY

ST _495.B SR 343.6 as 742,6

CRT -,8981 CRS .8509 CST -.9957

LSA 2621,I MSA 167.5 SSA .9

ELI 2514,9 EL2 149.9 ALF 172,93

FLIGHT TIME 128.00 ARRIVAL DATE NAY 2 1966

OIaTANCE 383.800

LOt. 93.00 VL 27.86A GAL -B,04 8?L 78.59 HCA 186.8J SMA 129.15 ECC

LOP 2?9.67 VP 37.566 GAP 6.84 A?P 10J.33 TAL 2i7.36 TAP 44.J7 RCA

GP -47.BI ?AL 1HI.OH ?AP 127.22 ETa 299,57 ?AE 113.13 ETE ZOB,83 7AC

,19639 INC11.4083 vl 30.280

103.78 APO 154.51 v2 34,819

71,57 ETC 127,63 CLP-J54._6

OLA 28.73 RAL 301.B9 RkO 6969.0 VEL 13.273 PTH 2.43 VHP 7.191 OPA -66.87 RAP 331.73 £CC 1.9019

L-I TIME IN| LAT IN| LONG IN| RT ASC IN| A?MTH IN| TIME PO C$T TIN IN| _ LAT IN| Z LONG

3923,39 -13,06 156.60 186.88 64.18 19 36 42 5323.4 -16,43 151.51

3691.02 -13,04 138.64 186.87 , 64.17 20 56 18 3051.0 -J6.4J 131.55

3298.73 -HO.O0 J|5.99 J90,|4 67.3| 22 39 41 2699.7 -2_.90 IO8.39

3749.91 -6.29 142.35 183.30 60.72 20 27 |5 3149.9 -10.15 133.66

2853.13 -28.86 85,81 193.85 70.83 0 58 49 2253.1 -31.20 77.39

3769,27 1.78 138,B3 178,32 55.86 20 21 25 3169.3 -2.72 132.6_

MID-COURSE EXECUTION ACCURACY ORBIT 0ETERNINA TION ACCURACY

aGT 3571.H aGR 338,5 563 136.9 ST 2158.6 aR 227.1 55 699.1

RRT ,1084 RRF ,4534 RTF ,9331 CRT .8009 CR5 -.897? CST -.98_8

aGB 3587.2 R25 .3534 R13 .9334 LSA 2275.2 MaA 180.7 SS_ 1.6

aGI 3571,4 SG2 536,5 TMA -59 ELI 2166,5 EL2 135.5 ALF 4.83

LAUNCH 0ATE DEC ?5 1965

MELIOCENTRIC CONIC

RL 147,14 LAL .00

RP 108.86 LAP -1.51

RE 134,395 GL 41.39

PLANETOCENTRIC CONIC

C3 40._42 VHL 6,367

LNCH ATNTH LNCH TIME

90.00 21 54 32

90,00 16 45 48

100.00 25 32 59

100.00 17 50 3

110,00 1 20 6

110.00 la 23 21

CI_rERENTIAL CCIRRECTI_4_5

TOE 1,9897 TRA-2,SBSO TC3-1.5279 BAU .8305

ROE .2479 RRA ,1348 RC3 :,1160 FAU .05144

FOE 1.3717 FRA -,6850 FC3-I,0984 BSP 11394

80E ?.005J BRA 2.5885 BE3 1,5323 FSP -572

FLIGHT TIME 130,00 ARRIVAL D4TE N4V 4 1966

0ISTANCE 389.633

LOL 93.00 VL 27.797 GAL -7.75 A?L BI.21NCA 189.95 SNA 128.68 ECC ,19590 INC B.791! Vl 30.E_O

LOP ?_2._3 VP 37.511 GAP 7,05 A?P 9B,66 T4L 215,76 TAP 45.71 RCA IO5.48 4PO 153,89 v2 34.BIZ

GP -]6.07 74L 125.18 ?AP 136.32 ETS 307.69 ?AE 120,36 ETE 205.99 ?AC 65.2_ ETC 135._6 CLP-153.47

OLA 22.8! RAL 303.60 RA0 6568.6 VEL 12.724 PTH 2.31 VMP 6.195 0PA -55.02 R4P 526.52 ECC 1.6672

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CaT TIN INJ 2 LAT INJ Z LONG

3194.85 o26.16 110.38 1a6.57 78.76 22 47 47 2594.8 -27.45 101.95

4228.71 .97 173.58 176.69 61.70 |7 56 |7 3628,7 -2.82 166.95

2877.44 -28.3! 87.48 187,02 79,98 24 20 56 2277.4 -29.40 78,85

4021,35 2,88 157.28 J75,63 _8.23 18 57 4 _4_|,4 °1.11 150.76

H554.61 -33,54 63.8B |87,93 82.96 2 2 40 1954,6 -34.15 54,69

3916.95 7,3B 146.59 172.89 56.53 19 28 38 3316.9 2,93 140.33

MID-COURaE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

6GT 3695.0 aGR 298.2 $G3 171.2 ST 1944.8 aR _26.6 SS 669.7

RRT .3256 RRF .666B RTF .9138 CRT .8591 CR5 -.9439 CST -.9716

aGB 3667,J R23 .3887 R13 .9146 LSA 2060.5 NSA 191.0 SSA Z.B

aGl 3696,3 aG2 281,8 THA 1.93 ELI 1954.1 EL2 122,7 ALF 5.61

LAUNCH OATH DEC 25 1965 FLIGHT T|ME 13H.00 ARRIVAL 0ATE MAY 6 1966

HELIOCENTRIC CONIC DIaTANCE 395.466

RL 147.14 LAL ,00 LOL 93.00 VL 27.731 GAL -7,46 AZL B2.58 HCA 193,11 SM* 128.23 ECC .19554 INC 7.4240 v! 30.280

RP IO8.87 LAP -J,6B LOP 286.00 VP 37.496 GAP 7.22 AZP 97.23 TAL _14,15 TAP 47.29 RCA 103.J5 APO J53.30 v2 34.806

-H6.41 ?AL 127,07 TAP 142.23 ETa _|3.48 ?AE |24,20 ETE 202.25 ?A( 62.07 ETC 140,68 CLP-154.OO

19.24 RAL _09.40 RAO 6968,3 VEL 12.469 PTH 2.26 VHP 5.831 0PA -47.08 RAP 325,38 ECC 1.5611

RC J36.709 GL 37.48 GP

PLANETOCENTRIC CONIC

C3 34.094 VHL 5.839 OLA

LNCH A?NTH LNCH TIME L-I TIME INJ LAT

90.00 ?_ 45 23 2992.29 -2B,03

90.00 16 9 23 4343.76 4.66

100.00 0 22 34 2691.56 -29.75

100.00 17 18 49 4119.72 6.18

JlB.O0 I 56 55 2397.43 -34,18

110.00 18 1 18 3986.61 9,98

DIFFERENTIAL CCRRECTIONS

TOE 1,6800 7RA-2.4333 TC3-J,9072 8AU ,8703

ROE .2042 RRA ,I069 RC3 -.09JI FAU .0568|

FOE 1._745 FRA -.6167 FC3-1,4426 _SP 11781

BOE 1,6924 BRA 2.4357 BE3 1.9094 FSP -633

INJ LONG INJ RT ASC INJ A?MTH INJ TIME PO CaT TIN INJ 2 LAT INJ E LONG

99,87 183,95 85,78 23 35 J3 239H.3 -H8.32 87.2_

180.01 174,48 62.04 17 2| 47 3743,8 .89 173.37

73.B7 184,08 86.99 1 7 26 2091.6 -_9.83 6_,07

162.71 173.64 60,?0 J8 27 29 3519,7 2.23 J56,16

9|.66 JBA,_1 90.J6 2 36 32 J797.4 -33.78 4Z.44

J90.31 17|.33 57.|3 19 7 44 3386,6 5.58 143.9B

MI0-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURAC Y

aGT 3751.5 aGR 252.6 aG3 I89.5 ST 18J6.0 SR 203,J SS 638.0

RRT .3022 RRF .647J RTF .9033 CRT .8H75 CRS -,9498 CST -.9614

5G8 3760.0 R23 ,39|3 R|3 .9059 L5A 1925.3 MSA 198,5 SSA _.]

aG! 3752.5 SG2 240.7 THA 1.17 ELI 1825,8 EL2 1J3.6 ALF 5.31
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 2, 1965-66)

LAUNCH _ATE O[C 75 |965

HELIOCENTRIC CONIC

RL 147.14 LAL .OO

RP 1OB,B9 LAP -].84

RC 139.015 GL 34.85

PL4NETOCENTRIC CONIC

C3 30.307 VHL 5,505

LNCH ATMTM LNCH TIME

90.O0 23 15 35

90.00 15 33 33

tOO.DO O 50 36

100.00 17 5 9

110.00 Z ZO lfl

1J0.00 17 51 56

FLIGHT TIME 134,00 4RRIVAL _4TE NAY B 1966

DISTANCE 401.292

LOL 93.00 VL 27.665 GAL -7,16 A?L $3.4Z HCA 196.26 SNA 177.78 ECC .]9579 INC 6.5807 V| 30.280

LOP 289.J6 VP 37.403 GAP 7,41 AZP 96.32 TAL 212.51 TAP 48,78 RCA 102.82 AP0 J52.73 V2 34.801

GP -23.20 ?AL 127.72 ZAP 146,33 ETS 317.95 ?AE 126.35 ETE 198,97 74C 60.75 ETC 144.8T CLP-I54.89

DL4 17.01RAL 307.20 RA0 6568.2 VEL 12,316 PTH Z.22 VHP 5.693 CPA -41,48 RAP 325.60 ECC ].(988

L-I TIME INJ LAT INJ LONG ZNJ RT A$C INJ ATNTM INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

Z87_.71 -Z$.32 87.36 18Z,52 90.04 Z4 3 31 227_,7 -28.01 ?8.7)

4401.O7 6.48 I83.24 173.97 62.38 17 6 54 3801.1 2,73 176,57

2381,99 -29.87 65.73 182,50 91,27 1 33 38 )982.G -79.37 36.96

4|70,02 7.85 165.52 173.23 61,06 18 14 39 3570.0 3.93 158.92

230|.30 -33,91 44,17 |82.26 94.5B _ 55 40 1701.5 -32.91 35,08

4023,47 1|.33 132.3| 17|.14 57.53 18 59 0 3423.3 6.97 145'293

OIFrERENTIAL CCRRECTIONS

TOE 1,5030 TRA-?.3194 TC3-2.ZZI] BAU .9002

ROE ,1788 RR4 ,0940 RE3 -.0543 F4U ,05864

FOE 1.1832 FR4 -.5337 FC3-1.6752 BSP 12095

BOE 1,5156 BRA 2,3213 8C3 2.2218 FSP -657

MI0-COURSE EXECUTION ACCURACY C_617 3ETERMINA TION ACCURACv

5GT 3848,0 SGR 220.6 SG3 198.J ST 174J.4 SR 188.6 ss 612.3

RRT /2115 RRF .5537 RTF .8962 CRT .8171 CRS -.9536 CST -.9525

SG8 3854.3 823 .3720 813 .8964 LSA 1844,2 M5A 204,6 SSA 5,4

SGJ 3848.3 SG2 215,6 THA .70 6L1 1748.? EL? 108.3 ALF 5.08

LAUNCH DATE DEC 73 1963 FLIGHT TIME I36.00 ARRIVAL CATE MAY lO 1966

HELIOCENTRIC CONIC

RL 147.14 LAL .00

Rp J08.90 LAP -1.99

RC I41.312 GL 33.00

PLANETOCENTRIC CONIC

C3 27.715 VHL 5.264

LNCH ATHTH LNCH TIME

90.OO Z5 36 JZ

90.00 15 47 19

100.00 ! 10 4

lOO.0O 17 O 4

110.00 2 37 24

110.00 17 49 13

OISTANC£ 407.110

LOL 93,00 VL 27.600 GAL -6.86 AZL 83.99 HCA 199.42 SMA 127.34 ECC .19515 INC 6.0057 VI 30.780

LOP 292,32 VP 37.350 GAP 7.60 AZP 95.67 TAL ZIO.B6 TAP 50.28 RCA 102.49 APO 152,19 vZ 34.797

GP -19.48 ?AL 127.6_ ZAP |49.38 ETS 321.48 ZAE 1_7.6I ETE 196,32 74C 60.52 6TC 148.71 CLP-155.89

OLA 13.61 RAL 309.01 RA0 6568.I VEL 12.210 PTH 2.19 VHP 5.633 0PA -37.31

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM

Z801.63 -28.19 8J.94 181.97 92.73 24 22 54 2201.6

4430.43 7.41 184.91 J74.20 62.59 17 1 I0 3830.4

2311,61 -29.63 60,51 181.87 94.01 I 51 53 1911,6

4195,68 8.69 166.96 173.5! 61.29 18 JO 0 3595.7

2238.32 -33.46 39.31 181.42 97.42 3 J4 43 I_8.3

4041.74 I_.O0 153.30 171.53 37.73 18 56 35 3441.7

DIFFERENTIAL CORRECTIONS

TOE 1.3982 TRA-2.2230 TC3-Z.4995 BAU .9261

ROE .16f16 RRA .0838 RC3 -,0174 FAU .05874

rOE 1.JO34 FRA -.4313 rC3-I.8350 BSP 12393

BOE I.aOSO BRA Z.2246 BC3 2.4995 FSP -666

RAP 326,47 6CC 1,4561

INJ Z LAT INJ ? LONG

-Z7.5| 73.34

3.68 178.ZI

-Z_.78 51.82

4.79 160.34

-3Z.06 30.35

7.65 146.90

OR6IT 0ETERMINATION ACCURACY

ST 1700.0 SR 182.5 55 592.0

CRT .8154 CR5 -.9593 CST -.9457

L54 1797.Z MSA 209.0 5SA 6.7

ELI 1706.5 EL_ 103.2 ALF 5.02

MID-COURSE EXECUTION ACCURACY

SGT 3943.6 5GR 204.4 SG3 201.4

RRT .1052 RRF .4273 RTF .B�|Z

5GB 3946.9 823 .335J RI3 .8913

5GJ 3943.7 SG2 203,3 THA ,31

LAUNCH OATE 0EC 25 )965

HELIOCENTRIC CONIC

RL 147.14 LAL .00

RP 108.92 LAP -Z.t4

RC 143.598 GL 31.65

PLANETOCENTRIC CONIC

C3 25.760 VML 5.075

LNCH AZMTH LNCH TIME

90.00 23 51 23

gO.D0 13 46 43

100.00 1 24 36

100.00 I7 O 7

110.00 2 30 36

liD.DO J7 50 37

FLIGHT TIME 138.80 ARRIVAL DATE M_T 12 1926

DISTANCE 412.920

LOL 93.00 VL 27.335 GAL -6,54 AZL 84.41MCA 202.56 5WA 126.90 ECC ,1_513 INC 5.5865 Vl 30.280

LOP 295.48 VP 37.299 GAP 7.79 AZP 95,16 TAL 289.19 TAP 51.77 RC4 ]02.14 APO 131.66 v2 34.793

GP -16.72 ?AL 127,03 ?AP 131.78 ETS 324,29 ZAE 128,38 ETE 194,20 ?AC 60,97 ETC 150.92 CLP-156.95

0LA 14.75 RAL 310.83 RAO 6368.0 VEL 12.130 PTH 2.17 VHP 3.664 0PA -34.04 RAP 327,70 ECC 1.4239

L-I TIME INJ LAT INJ LONG INJ RT 45C INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2752.75 -27.98 78,38 i82.01 94.32 24 37 15 2152.7 -27.06 69.84

4443.0I 7.80 185.62 174,8J 62,69 I7 O 46 3843.0 4.08 178.92

Z464.79 -29.37 57.06 I8|.87 93.80 Z 5 41 1864.8 -28.26 48.43

4206.19 9.03 167.55 174,13 61,38 18 10 13 3606.Z 3.14 160.92

2195.72 -33.04 36.06 I81.50 99.3! 3 27 11 1595.7 -31.40 27.22

4048.03 12.22 J33.63 J72.25 37.83 18 38 5 3448.0 7.89 147.24

DIFFERENTIAL CORRECTIONS

TOE 1.3301 TRA-Z.1336 TC3-2.7609 BAU .9508

RCE .J601 RRA .0739 RC3 .0170 FAU .0579_

rOE 1.0367 FRA -.3727 FC3-1.9466 8SP 12727

BOE J.3397 8RA 2.1369 BC3 2.7609 FSP -667

LAUNCH OATE OEC 23 1965

HELIOCENTRIC CONIC

RL 147.J4 LAL .OO

RP IO8.93 L4P -2.28

RC 145,874 GL 30.63

PLANETO_ENTRIC CONIC

C3 24.I91 VHL 4.918

LNCH AZNTH LNCH TIME

90,OO O 7 3

90,00 15 49 34

IOO,DO 1 36 0

lOO.O0 J7 3 38

110.00 3 I 17

110.00 17 34 31

OIFFERENTIAL CORRECTIONS

TOE I.ZBIB TRA-2.0570 TC3-3.0_32 BAU ,9778

ROE .1387 RRA .0632 RC3 ,0473 FAU .05696

FOE .9741 FR4 -.3063 FC3-2,0386 BSP 13218

ODE 1.1915 BR4 2.0560 BC3 3.0236 FSP -679

MIO-COURSE EXECUTI_ ACCURACY ORBIT DETERMINATION ACCURACY

5GT 4040.5 5GR 2OI.J SG3 201.9 ST 1679.6 SR 187.6 SS 577.0

RRT .0098 RRF .1977 RTF .8873 CRT .8217 CRS -.9667 CST -,9392

5G8 4045.3 RZ3 .2890 RJ3 .8873 LSA 1772,6 MSA 212.3 SSA 8,0

SGI 4040.3 SGZ _0|.O THA .03 ELI 1686.3 EL? 103.7 ALF 5.13

FLIGHT TIME 140.00

DISTANCE 4J8.7J9

ARRIV4L CATE MAr 14 ]966

LOt. 93.00 VL 17.471 GAL -6.22 AZL 84.73 HCA 205,74 5MA 126.47 ECC .19324 IHC 5.2656 VJ 30.280

LOP 298.64 VP 37.248 GAP 7.97 AZP 94.75 TAL 207.50 TAP 33.24 RCA 101.78 APO 151.17 v2 34.790

GP -14.60 ?AL 116.08 ?AP 153,76 ET$ 326.34 ZAE 128.87 ETE 192.50 Z4C 61.87 ETC 153.16 CLP-JS?.96

DLA J4.28 RAL 312.70 RAO 6568,0 VEL |2.065 PTH Z.16 VHP 3.703 0PA -31.36 RAP 329.J6 £CC 1.3981

L-I TIME INJ LAT INJ LONG INJ RT AS( |NJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2720.47 -_7,79 76.04 182.48 95.68 0 52 Z4 2170,5 -26.71 67.54

4444.33 7.64 185,70 175.69 62.70 17 3 58 3844,3 4.J2 178.99

2433,6J -29.14 54,77 182.3| 96.99 2 16 34 1833.6 -27.87 46,20

4206.42 9.04 167.56 175.05 61.39 IB 13 44 3606.4 5.15 160,93

2J66.79 -32.70 33.87 18|,67 100.36 3 37 24 1366.B -30.90 75.11

4046.01 |2.13 133.54 173.19 37.80 J9 2 |7 3446,0 7.8J 147.13

MI0-COUR$_ EX[CUT|ON ACCURACY ORBIT DETERMIN4TION ACCUR4C Y

SGT 4145.8 SGR 205.Z 5G3 28|.6 5T 1669.7 58 I86.3 ss 561,5

RRT -.0590 RRF ,J848 RTF .8838 CRT .8328 CRS -.9742 CST -,9346

SG8 4|50.8 R23 -.2376 RJ3 -.8837 LSA 17§8.7 MSA ZJ3.9 55A 9.3

5GJ 4145,8 5G2 204.8 THA 179.83 ELI 1676.9 EL2 102.7 ALF 5.33

20Z3



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 2. 1965-66_

LAUNCH 0ATE 0EC ?_ 1966 FLIGHT TIME |4_.00 ARRIVAL OAT[ NAY ]6 1966

HELIOCENTRIC CONIC 0_$TANCE 424.5|5

RL ]47.]4 L4L .00 LOL 93.00 VL 27,407 GAL -5.89 ATL $4.99 HCA 208.90 SPA 126,06 £CC .19545 INC 5.0]06 Vl 3D.2SO

RP 108.93 LAP -?.42 LOP 30|.80 VP 37.199 GAP 8.|6 ATP 94.39 TAL 205.79 TAP 54,69 RCA 101.4Z APO 150,69 VZ 34.78T

RC 148.138 GL 29.86 GP -12.94 ZAL I74.84 ZAP 155.47 £TS 328.36 ZAE J29.20 £TE 191.13 Z&C 63,08 ETC 155.04 CLP-15S,98

PLANETOC[NTR|C CONIC

C3 22,874 VHL 4.783 0LA |4.09 RAL 3|4.64 RAO 6567.9 VEL JS.0|I PTH Z,J4 VHP 3.759 DPA -29.|0 RAP 330.T9 ECC 1,3765

LNCH AZNTH LNCH TIME L-I TIME IN| LAT |NJ LONG |NJ RT ASC IN| ATMTH IN| TIP[ PO CST TIM IN| ? LAT |NJ 2 LONG

90,00 0 16 77 2700.|6 -Z7.64 74.57 |83.28 96,4J | I 28 2100.2 -26.4T 66.]0

90,00 15 55 55 4437,]0 7.6Z J85.30 |76.77 62.65 17 9 53 3837.3 3.90 |78.60

lO0.O0 | 43 16 24J3.73 -28.96 53.32 I03.10 97.73 ? ?5 30 |8|3.7 -?T,59 44.78

lO0.O0 |7 9 48 4J98.97 0.80 J67,I4 176.|4 61.32 18 J9 47 3599.0 4,90 J60.52

|10.O0 3 J0 |6 2147.79 -32,46 32.44 182.41 ]0|.37 3 46 4 |547.8 -30.35 23.74

]10.00 IB I 17 4037.68 ||.8§ |53.08 J74.31 57.70 19 8 35 3437.7 7,50 J46.69

OIFFERENT|AL CORRECTIONS NI0-COURSE EXECUTION ACCURACY ORB|T DETERMINATION ACCUR4CY

TOE ].3064 TRA-|.9232 TC3-3.1880 BAU ,9752 SGT 4|?0.3 SGR 22|.3 5G3 |94.7 ST J722.0 5R I96.5 55 585.0

ROE .]63l RRA .0_60 RC3 .08lJ FAU ,0528| RRT -.1032 RRF ,|307 RTF .8720 CRT .8393 CRS -.9849 CST -.93_5

roe .9786 FRA -.]B|! FC3-1.9988 BSP J2420 SGB 4176.| R23 -.222| RI3 -.8720 LSA 18|5.7 NSA 222.0 55A IO.O

80E 1.3165 BRA |.924] BC3 3.1090 FSP -564 SG| 4170.3 SG2 220.| THA 179.69 ELI J730.3 EL2 JOO.O ALF 3.6Z

LAUNCH OAT? O_C Z3 J965 FLIGHT TIM_ |44.00 ARRIVAL DATE NAY ]8 |966

HELIOCENTRIC CON|C 0ISTANCE 430.293

RL J47.14 LAL .00 LO(. 93.00 VL 27.345 CAL -5.55 AZL 85,Z0 HCA 2|2.06 SM4 125.65 £CC .]958l INC 4.802| vJ 30.Z80

RP |08.94 LAP -2.55 LOP 304.97 VP 37.|52 GAP 8._4 ATP 94.0? TAL 204.07 TAP 56,|3 RC4 10|.04 APO J50.25 V_ 34.786

RC 150.390 GL 29.24 GP -1|.60 ZAL J23.37 ZAP J56.98 ETS 529.83 7AE 179.42 ETE 189.99 ZAC 64.50 ETC |56.65 CLP-|59.98

PLANETOCENTRIC CONIC

C3 _1.750 VHL 4._64 OLA |4.|| RAL 316.64 RAO 6567.9 VEL 11,964 PTH 2.|3 VHP 5.827 DPA -27.|2 RAP 33Z.5_ ECC ],3580

LNCH AZMTH LNCH TIME L-I TIME IN| LAT IN| LONG IN| RT ASC IN| AZMTH IN| TIME PO CST TIM IN| 2 LAT IN| Z LONG

90.00 0 24 J_ 2688.68 -27._5 73.75 184.36 96.81 1 9 4 ZD88.T -?6.3Z 65.29

90.00 |6 4 6 4424.35 7.22 J84.56 |_8.03 62.34 J7 |7 50 3824.3 3.48 177,87

lO0.O0 ! 53 5 2402.20 -28.86 52,48 JB4.J6 98.16 2 33 7 |802.2 -Z7,43 43.97

|00.00 J? 17 57 4J86.06 8.38 |66.42 117.40 6J.20 J_ E? 43 3566.! 4.47 159.8]

i]O.OO 3 |8 6 2J36.J6 -32.30 3|.57 163.46 |0|.86 3 33 43 |336,2 -30,33 22.9J

l]O.O0 JB 9 25 4024.86 |l.38 J52.38 175,60 57.55 J9 |6 29 3424.9 7.02 ]46.0]

OIFFERENTIAL CORRECTIONS MI0-COURSE EXECUTION ACCURACY ORBIT DE TERMINATION ACCURACY

TOE |.2684 fRA-|.8625 TC3-_.4009 BAU J,0|26 6GT 4305.3 SGR 230.J 6G3 195.2 ST 17|4.2 SR ?02.0 SS 563.]

ROE .]645 RRA .0AAO Re3 .J0_5 FAU .05266 RRT -.J251RRF ,0543 RTF .8775 CRT .B7|B CRS -.989| CST -.9306

FOE .9019 FRA -.1498 FC3-2.0962 BSP J3450 SGB 43||.5 RE3 -,1657 RI3 -,8774 LSA |002.6 MSA 2]7.3 SSA ]l.6

80£ 1.2790 9RA 1.8630 BC3 3,48?4 FSP -626 SGJ 4305.4 SG2 ?28,3 TH4 ]79.62 EL| ]7?3.4 ELZ 98,8 ALF 5.9]

LAUNCH 0ATE GEE Z5 ]965 FLIGHT TIME 146.00 ARRIVAL GATE MAY ZO J966

HELIOCENTRIC CONIC

RL |47.14 LAL ,OO

RP ]08.94 LAP -2.67

RC J52.629 GL 28.75

PLANETOCENTRI( CONIC

C3 20.766 VHL 4.55?

LNCN AZNTH LNCH TIME

90.00 0 30 49

90.00 16 14 |0

|OO.OO l 59 47

100.00 J7 Z? 53

JlO.OO 3 25 6

]I0.00 18 19 4

CIF?ERENTIAL CORRECT|ON5

TOE 1.2704 TRA-1,7687 TC3-3.7233 BAU 1.0344

RDE .1686 RRA .0319 RC3 .1246 FAU .05089

FOE .9740 FRA -.0885 FC3-2.1215 8SP |3802

BOE 1.ZB|6 BRA 1.7690 0C3 3.7254 FSP -622

CISTAN([ 4}6.065

LOL 93.00 VL 27.253 GAL -5.21AZL 05.37 HCA 215.22 SMA 125.24 ECC .]963] INC 4.6273 Vl 30.ZBO

LOP 308,13 VP 37.105 GAP 8.52 A?P 93,70 TAL 202.33 TAP 57.55 RCA |00.66 4PO 149.83 v2 34.70_

GP -]0.51 ?AL 121.70 ZAP 156.34 ETS 331.0! ?AE 129.59 ETE |89.06 ZAC 66,|0 ETC 158.03 CLP-160.95

0LA 14.30 R4L 316.73 RAO 6_67.8 VEL 11.923 PTH 2.12 vHP 5.904 0P4 -25.35 RAP 334.34 ECC 1.34J8

L-I TIME IN| LAT IN| LONG IN| RT ASC IN| A?MTH IN| TIME P0 CST TIM IN| 2 LAT IN| Z LONG

2664.48 -27.52 73.44 185.69 96.96 I 15 34 2064.5 -26.27 65.00

4406.33 6.65 I83,54 179.46 62.41 IT 27 37 3806.3 2.90 176.86

2397.55 -28.8| 52.14 185.49 98,33 E 39 45 1797.6 -27.36 "43.64

4166.48 7.80 ]65.43 /78.84 6|,05 |6 37 22 3560.5 3,$8 ]58.84

2130.59 -32,22 3|.16 184,78 ]02.J0 4 0 37 1530.6 -30,22 22.51

400b,20 J0.77 J51.48 J77.04 57,36 ]9 25 52 3408,2 6.39 145,12

MI0-COURSE EXECUTION ACCURACY ORBIT 0ETERMIN4TION ACCURACY

SGT 4397.0 SGR 244.0 SG3 ]92.4 ST 17A2.3 SR 212.3 SS 561.6

RRT -.I325 RRF ,0156 RTF .8763 CRT .Bglo CRS -.9936 CST -.9305

$G8 4403,8 R23 -,J331RJ3 -,8762 L$A J830.J MSA ?16.O 554 lZ.?

SG| 4397.2 $G2 241.8 THA |79.56 ELl 1752.6 EL? 95.8 ALF 6.?Z

LAUNCH DATE DEC 2_ |965 FLIGHT TIME |48,00 ARRIVAL 0ATE M4v ZZ 1966

HELIOCENTRIC CONIC

RL 147.14 LAL .00

RP IO8,94 LAP -_.7_

RC 154.033 GL 28.34

PLANETOCENTRIC CONIC

C3 |9.905 VHL 4.462

LNCH ATMTH LNCH TIME

90.00 0 36 28

90.00 16 25 56

]00.00 2 3 41

JO0.O0 17 39 Z4

llO.O0 3 31 3l

II0.00 15 30 4

OIFFERENTIAL CORRECTIONS

TOE |,2843 TRA-J.6668 TC3-3.9600 BAU |.0545

ROE .1732 RRA .0209 RC3 ,1444 FAU .04899

FOE .8455 FRA -.0280 FC3-2.1309 BSP 14102

80E 1.2960 BRA 1.6669 BE3 3.9626 rSP -613

0ISTANC[ 441.826

LOL 93.00 VL 27.22| GAL -4.85 AZL 85.52 HCA 2|8.30 SW4 |24,P3 ECC .19694 INC 4.47T9 Vl 30.2_0

LOP 31|.29 VP 37.060 GAP B.7i A?P 93.51 TAL 200.58 TAP 58.96 RCA 100.26 APO J49.44 v? 34,784

GP -9.60 ZAL 119,85 ?AP 159,59 ET5 33|.95 ?AE 129.72 £TE |88.28 ZAC 67.83 ETC J59.Z3 CLP-]6].9D

DLA |4.64 RAL 320.9I RAO 6567.8 VEL |I.886 PTH 2.J| VHP 5,980 DPA -23.72 RAP 336.23 ECC ].]Z76

L-I TIN? IN| LA T IN| LONG IN| RT ASC IN| AZMTH IN| TIME PO CST TIN IN| Z LAT |NJ Z LONG

2686.31 -27.53 73.57 |87.24 96.89 I 21 13 2086.3 -26,29 65.13

4364.23 5.95 182.29 |81.07 62.26 17 39 O 3784.2 ?,19 175.63

2398,6| -28.82 52.22 187.05 98.29 Z 45 40 1798.6 -Z7.3T 43.7]

4|47.17 ?.09 J64.24 J00.45 60.09 18 48 3J 354?.2 3,]6 J5T.66

2130.05 -32.2| 3|.J2 |86.34 J02.J2 4 7 J 1530.0 -30.?J 72.47

3988.49 10.05 J_0.41 178.6_ 57.15 |9 36 32 3368.5 5.65 144.08

MI0-COUR$E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

_GT 44_3.4 SGR 256.6 SG3 |89.3 ST 176|.! 5R Z2Z.6 55 363.4

RRT -.1293 RRF -.0073 RTF .8730 CRT .9J03 CR5 -.9964 CST -.9317

SGB 4490.8 R23 -.|070 RI3 -.8730 L5A 1869,| MSA ZI3.5 55A 13.9

SGI 4463.5 $G2 256,4 THA |79.57 EL| 1792.6 EL? 9].6 ALF 6.5J

?024



JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL 2. 1965-66

LAUNCH 0ATE CEC E5 |965 FLIGHT TIME |50,00 kRRIv_L EAT[ WAY 24 1966

HELIOCENTRIC CONIC

RL 147.14 LAL .O0

Rp 106.94 LAP -Z.8B

RC 157.067 GL 27.98

PLANETOC[NTRIC CONIC

C3 19.146 VHL 4,376

LNCH AZMTH LNCH TIME

90.00 0 41 75

90.00 16 39 13

100.00 2 JO 58

100.00 I? 52 21

110.O0 3 37 30

110.00 18 42 IB

0IFfER[NTIAL CORRECTIONS

TO6 1.3067 TRA-|.5$bO TC3-4.|977 8AU 1,0740

R0E .1782 RRA .OIO0 RC3 .1618 FAU .04707

r0E .8Z35 FRA .0299 FC3-Z.15B3 BIP I4395

BOE 1.3188 BRA 1.5580 8C3 4.1958 FIP -603

DISTANCE 447.58|

LOL 93.00 VL 27.160 GAL -4.48 4?L 85.65 HCA 221.54 5M& 174,46 [CO .197?Z INE 4.3460 Vl 30,?A0

LOP 3J4.46 VP 57.015 GAP 8.90 AFP 95.26 TAL 196.8J TAP 60,55 RC4 99.65 APO 149.0? vZ 34.745

GP -8.83 ?aL IJ7.83 ?AP 160.75 [TS 332,70 ?aE 129.83 £T£ I87.67 ?AC 69.66 ETC I60,?A CLP-162.83

CLA 15.10 RAL 373.19 RAg 6567.8 VEL 11.854 PTH ?.lO VMP 6.076 CPA -27,21 RAP 338.16 ECC 1.3151

L-| TINE INJ LaT ]NJ LONG INJ RT ASC ]NJ a_MTH |NJ TIME PC CST TIN _NJ 2 LAT INJ 2 LONG

2693,40 -77,59 74,09 J89.07 96.64 ] ?6 IB 2095,4 -76.38 65.63

4358.7Z 5.]4 180.86 182.86 62.|? 17 5| 52 3758.7 1.31 I?4.ZI

2404.82 -Z8.88 57.65 188.83 96.07 ) 51 2 1804.6 -Z7.46 44.14

412Z.73 6,_g 162.88 18_.23 60.7Z 19 t 4 3522,7 2.)3 156.3R

2133.85 -32.26 31.40 188.L4 101.96 4 13 4 1533.8 -30.28 22.74

3966.27 9.2Z I49.Z2 180.43 56.94 19 48 74 3366,3 4.81 IA_.9!

MIO-COURIE _XECUTION ACCURAC Y C_I T _E TERMINa T[ON ACCURaCy

5GT 4566.7 SGR 273._ 5G3 186.0 ST 1827.9 SR 233.4 SS 567.1

RRT -.JIg? RRF -.0196 RTF .8742 CRT .9286 CR5 -.9975 CST *,9339

SGO 4574.9 RZ3 -.0_56 RJ3 -,674J LSA 1916.6 PSA 209.8 SSA 15.0

5GJ 4566.8 SG2 271.3 THa 179.59 ELl 1840.8 EL2 86,0 ALF 6.78

LAUNCH OAT[ 0[C 25 1965 FLIGHT TIME 1_2.00 ARRIVAL CAT[ NAY 26 1966

HELIOCENTRIC CONIC

RL IAT,14 LAL .O0

RP IO8,94 LAP -2.98

RC J59.?65 GL ?7.65

PLAN6 TOCENTRIC CONIC

C3 18.482 VHL 4.299

LN(H AZMTH LNCH T_M_

90.00 0 4_ 48

90.00 16 _3 57

100.00 Z 15 48

100.00 IB 8 40

IJO.O0 3 43 12

IIO.OO J8 5_ 43

OIFFERENTIAL C_RECTIONS

TO[ 1.337I TRA-1.44|6 TC3-4.4198 8AU 1.0929

ROE .J833 RRA -.0OO8 RC3 ,1766 FAU ,045|6

rOE .8036 FRA .O857 FC3-2.IJ52 BSP I468Z

80[ J,3498 BRA Jo44J6 8C3 4.4Z33 FSP -593

CISTANCE 453.323

LOL 93.00 VL 77,100 GJL -4.11 AZL 85.77 HEA 224.70 SMA 174.08 ECC .19866 INC 4.7333 VI 30,280

LOP 317.82 VP 36.973 GAP 9.09 AZP 93.0l TaL 197.03 TAP 61.73 RCA 99.43 APO 148.74 V? 34,786

GP -8.18 ?AL J2fl.65 ?AP J6J.B4 ETb 3_3.76 7aE I29,92 ETE 187.06 ZA( ?1,57 ETC 161.22 CLP-J63.?3

OLA I5.66 RAL 323.59 RA0 6567.7 VEL 11.826 PTH ?.09 VHP 6.173 0Pa -20.79 RAP 340.14 ECC 1.3042

L-Z TIME ]NJ LAT INJ LON_ INJ RT A$C INJ 4ZMTH INJ T_NE PO (87 TIN INJ 2 LAT INJ 2 LONG

2703.2I -27.68 74.94 191.02 96,23 1 30 53 2103.? -26.53 66.46

4330.30 4.Z3 179,26 184,83 61,98 16 6 7 3730.3 .45 172,62

Z413.06 -?8.98 33,47 190.84 97.68 ? 56 | 1815.1 -77.61 44.88

4095.68 5.38 I61.38 184.70 60,55 19 14 55 3495,7 1.42 154.84

ZJ4J.SJ -3E.37 31.97 J90.17 101.64 4 ]8 53 J541.5 -30.45 23,29

394J.99 8.32 147.97 182.40 56.72 20 | Z5 3347.0 3,88 141.64

MI0-COURSE EXECUTION ACCURACY ORBIT CETERNINA TrON ACCURACY

8GT 4647.4 SGR 287,7 5G3 182.6 ST 1883.3 SR 244.4 SS 572.3

RRT -.1042 RRF -.0739 RTF .8737 CRT .9454 CRS -,9970 CST -.9370

5GB 4656.3 R?3 -.0678 RI3 -.8736 LSa 1972.8 MSA _04.9 SSA 16.1

5GJ 4647.5 502 286.1 THA J79.63 ELI 1897.4 EL? 79.1 ALF 7.01

L4UNC_ OATE DEC 25 J965 FLIGHT TIME 154.00 aRRJV4L DATE MAv 28 1966

HELIOCENTRIC CONIC

RL 147.14 L_L .O0

RP 108.93 L4P -3.06

RE 161.449 GL Z7.34

PL4N6TOCENTRIC CONIC

C3 17.907 VHL 4._32

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

90.00 0 49 44 2721,38 -27.79

90.00 17 IO 4 4799,36 3,?4

lO0.O0 2 20 13 7429.58 -29.J0

100.00 18 22 16 4066,39 4.40

110.00 3 48 43 7152.70 -32.52

1J0.00 J9 ID J6 3916.03 7.35

DIFFERENTIAL CCRRECTIONS

TDE 1.3774 TRA-I.3145 TC3-4.63J6 BaU 1.J098

RO[ ,1887 RR4 -.Oil? RC3 .1890 FAU .043|4

FOE .7886 FRA .1416 FC3-Z.O854 BSP 1488Z

BDE 1.3903 8RA J.3145 8C3 4.6355 FSP -578

0|STANCE 459,055

LOL 93.00 VL 27.04! GAL -),72 ArL 85,87 HCA

LOP 3Z0.76 VP 36.93l GAP 9.ZB AZP 92.77 TaL

GP -7.62 ZaL J13.31 ZAP 16Z,87 ET$ 333.67 7AE

?27.86 SM4 I73.71 ECC ,19977 [NC 4.I_07 vl 30.?80

195.74 TAP 65.10 RCA 99.00 APO 148.43 VZ 34.?88

130.0| [T£ 186.58 ?4C 73.55 ETC 162.05 CLP-164.61

CLA

INJ LONG INJ RT ASC INJ a?MTH _NJ TIME

76.11 193,?5 95.65 J 35 6

177,53 IB?.OI 61.85 18 21 44

54,48 193.08 97.J4 3 0 43

159.76 186.38 60.40 19 30 3

37.81 I92.44 101,16 4 24 36

J46.54 J84.56 56.52 ?0 J5 32

MI0-COURSE EXEEUTIC_ aCCuRaCY

SGT 4720.4 5GR 301.9 $G3 179,1

RRT -o089| RRF -.0203 RTF .8729

SGB 4730.1RZ3 -.0545 R13 -.8729

5G1 47?0.5 SG? 300,8 THa 179.69

16.30 RAL 328.10 Ra0 6567,? VEL II,B0? PTM 2.09 VHP 6.274 0P4 -19,43 RAP 342.I5 ECE 1._94T

PC CST TIN INJ 2 LAT ]NJ _ LONG

21ZJ.4 -26.72 67.61

3699.4 -,55 170,90

1829,6 -27,fl1 45.91

3466.4 ,47 153.23

1552,7 -30.64 24.10

33J6.0 ?.89 140.2_

_IT DETERMINATIO'N aCEURACv

ST 1949.7 5R Z55.6 S$ 580.4

_RT .9604 (R$ -.9949 C$T -,9409

LSA 2040.5 MSA 199,? SSA 17.1

ELl 1965,1 EL2 70.7 4LF 7,18

L4UNCH OAT? OEC 25 1965 FLIGHT TIME 156.00 ARRIVAL DATE MAY 30 1966

HELI(XENTRIC CONIC 0IST_NCE 464.776

RL 147.14 LAL .O0 LOL 93,00 VL 26,983 GAL -3.3? AZL 63.96 HC_ 231.07 SMa

RP J08.92 LAP -3,|4 LOP 323.95 VP 36.691 GAP 9.48 A?P 92.34 TAL 193,44 TkP

RE 163.619 GL 27.03 GP -7,13 ZAL IIO.8? ZkP 163.85 ET5 333,93 ZAE 130.|0 ETE

PLANET_ENTRIC CONIC

C3 17.420 VHL 4._74 0LA 17.02 RkL 330.74 RAD 6567,7 VEL IJ.78J PTH 2.08 VHP

LNCH AZMTM LNCH TIME L-I TIME INJ LAT

90.00 0 53 19 2741.67 -27.92

90.D0 J7 27 32 4766.31 2.18

100.00 2 24 25 ?447.87 "Z9.25

100.00 18 39 8 4035.28 3.35

110.00 3 _4 8 _|67.|4 -32.71

110.00 J9 Z5 54 3888.78 6.32

OIFFERENTI_L CORRECTIONS

TOE 1.4Z17 TR_-I.|8_I rC3o4.8369 B_U 1.1779

RDE .|941RRA -.O213 Re3 .1983 FAU .04179

FO£ .77Z8 FRA .J9E6 FC3-2.03_2 _$P 15|60

80E 1.4344 8RA 1.18_3 8C3 4.8430 FSP -570

123.35 ECC ,70105 INC 4.0379 Vl 30.Z80

64.46 RCA 98.55 APO 148.15 v2 34.791

J86,17 ?AC 7S.59 ETC J62.80 CLP-165.47

6.3?9 OPA -18,J! RAP 344,19 £CC 1,2867

INJ LONG INJ RT ASC INJ ATNTH INJ TIME P0 CST TIN INJ 2 LaT INJ _ LONG

?7,57 J95.70 94.93 1 39 J 214J.6 -26.94 69.04

J75.68 J89,4J 6J.76 )8 38 39 3666.3 -l.61 169.05

55.B? /95,55 96.45 3 5 13 1847.9 -?8.05 47.2_

158,03 J88.76 60.Z8 |9 46 73 3435.3 -.63 151.52

33,89 194,9_ 100.54 4 30 16 1567.1 -30.91 25.14

145,10 I86,97 36,34 ?0 30 43 3788.B I.B5 J38.86

MI0-COUR_E EXECUTION ACCURACY OR01T D_TERMINATION _CCURACV

SGT 4796,1 SGR 31_.3 $G3 175.7 ST ?070.0 SR 266.7 SS 587.Z

RRT o.064_ RRF ",0150 RTF .8?35 CRT .9727 ¢R5 -.9915 CST -.9451

SGB 4806.4 R?3 -.04J7 RI3 -.8734 LSA ?IJI.6 M$A 192.3 SSA JS.Z

SGI 4796,1 5G? 314.7 THA 179.76 ELI ?036,6 £L2 61,4 ALF 7.33

Z025



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 2 1965-66

LAUNC_ OATE 0EC 25 196] FLIGHT TIME |58.00 ARRIVAL CkTE JUN ] 1966

HELIOCENTRIC CONIC 0ISTANCE 4?0.485

RL ]47.14 LAL .00 LOL 93.00 VL 26.925 G4L -2.9] AZL 86.05 HCA

RP 108.91 LAP -3,20 LOP 527,]2 VP 36.852 GAP 9.68 AZP 92.32 TAL

RE 165.775 GL Z6.70 GP -6.7] ZAL 108.19 TAP ]64.78 ET$ 354.04 ZAE

PLAN_TOC_NTR|C CONIC

(3 l?.O_O VHL 4.126 0LA 17,79 R4L 333.51 RA0 6567.T VEL ]J.765 PTH

LNCH JTNTH LNCH TIME L-I TIHE JNJ LAT

90.00 O 56 3T 2765,74 -28.05

90.00 17 46 X9 4_31.46 1.05

I00.00 2 28 25 2469.24 -29.4J

I00.00 18 57 13 400_,69 2.25

JlO.O0 3 59 33 2184.59 -32.92

JlO.O0 ]9 42 34 3860.60 5,25

CIFFERCNTIAL CORRECTIONS

TOE 1.47|0 TRA-|.O408 TC3-5.0282 BAU ].J4$J

ROE .1998 RRA -.0508 RC3 .2054 FAU .03943

FOE ,759J FR4 .2425 FC3-2,0058 8SP ]5423

BO£ 1.4845 BRA 1.04]3 8C3 5.0324 FSP -560

234.19 SNA J22.99 £CC .20251 ]NC 3.9529 Vl 30.280

J91.63 TAP 65,8] RCA 98.09 APO 147.90 VZ 34,794

I30.19 ETE ]85.82 ZAC 7T,68 ETC J63.47 CLP-J66.31

2.08 VHP 6.490 0PA -16,83 RAP 346.25 ECC J.ZB01

IN] LONG IN] RT A$C [NJ ATNTH IN] T|M[ PO CST TIM tNJ Z LATINJ ? LONG

79.33 198.38 94.06 ! 42 43 2J65.7 -77.19 70.77

J23.73 19_.03 6].?0 J8 56 51 363J.5 -2.24 167,il

57.42 198.25 95.62 ] 9 35 I869,7 -28.32 48,29

156.26 ]91.36 60,18 20 3 56 3402.7 -1.T4 J49.73

35.21 ]97,69 99,79 4 35 58 I584.6 -3].?1 26.40

143.6] J89.49 56.J7 20 46 55 3260.6 _78 ]37.39

N|C-C(_JRSE EXECUTION ACCURACY ORBIT 3[ TERMINATION ACCURACY

SGT 4867.3 SGR 378.3 $G3 172.3 ST Z096.8 5R ?77.9 55 594,7

RRT -.0424 RRF -.0058 RTF .8741 CRT ,9825 CRS -.9868 CST -.9494

SG8 4878.4 R23 -,O3J5 RI3 -.874I LSA Z|89.2 NSA ]85.0 SSA ]9.Z

SO| 4867.4 $G2 _28.0 THA 179.84 ELI 2114.5 EL2 5|.4 ALF 7.42

LAUNCH OAT[ OEC 25 1965 FL|GHT TIHE ]60,00 ARRIVAL CATE ION 3 J966

HELIOCENTRIC CONIC 01STANCE 476,]82

RL |47.|4 LAL .00 LOL 93.00 VL 26.868 GJL -2.49 AZL 86.13 HCA 237.35 SNA 122.63 ECC ,20417 ]NC 3,8745 Vl 30.280

Rp 108.90 LAP -3.26 LOP 330.28 VP 36.814 GAP 9.89 AZP 92.09 TAL J89.8I TAP 67.J5 RCA 97.61 APO 147.69 V2 34.798

RE ]67.935 GL 26.34 GP -6.34 ZAL 105.43 ZAP 165.68 ETS 334.02 ZAE J30,28 ETE ]85,52 7AC 79,8J ETC 164.07 CLP-167.J4

PLAN£TOCENTR|C CONIC

C] |6.7|0 VHL 4.088 0LA |8.8| RAL 336.41RAO 6567.7 VEL |].75J PTH 2,07 VHP 6,606 0PA -15.58 RAP 348.32 [CO ].2750

LNCH AZHTH LNCH TIN? L-I TZH£ IN] LAT IN] LONG /NJ RT 49C IN] AZNTH ]NJ TIME PO CST TIN ZNJ 2 LAT IN] 2 LONG

90.00 0 59 42 2793.58 -28.J7 BI.35 201,29 93,05 J 46 16 2193.6 -27.45 72.76

90.00 JB 6 23 4195.17 -.|Z 171.7| J94.88 6J.68 19 ]6 18 3595.Z -3.90 165.08

100.00 2 32 J8 2494.97 -29.56 59.28 201.19 94.65 3 13 53 1895.0 -28.60 50.6!

Z00.00 ]9 16 28 3968.99 ].]0 J54,4J 194.20 60,]3 20 _2 37 5369.0 -2.88 147.88

110.00 4 5 l 2204.86 -33.|4 36.7_ 200.69 98.9J 4 4l 46 1604.9 -]1.56 ZT.BB

lJO.00 20 0 14 3831,86 4,16 142:J0 192.29 56.04 Z] 4 6 323].9 -.32 135.89

OIFFERENTIAL CCRRECTION$ H/O-COURSE [XECUT/ON ACCURACY C_BIT OETERHINA T]ON ACCURACY

TOE 1.5295 TRA -.8874 TC3-5.J890 BAU |.J60] 5GT 493|.0 ]OR 340.7 SG3 J68.7 ST 2183.3 SR 289.Z SS 604.0

ROE .2059 RRA -.0397 R(3 .2093 FAU .0375_ RRT -,0]8) RRF .0078 RTF .8747 CRT .9899 CRS -.98]J CST -.9539

FOE .T4_5 FRA .2927 FC3o1.9439 8SP ]5599 5GB 4942.8 RZ3 -.0238 RI3 -,8747 LSA Z276.7 NSA 177.6 554 ZO.Z

9OE J.5433 BRA .8883 8C3 5.I932 FSP -546 5GJ 493].0 SG2 340.7 THA ]79,93 ELI Z_O_.O EL2 40.7 JLF 7.47
1

LJUNCH 0ATE 0£C 25 1965 fLIGHT TIME I62.00 ARRIVAL 0AT] JUN S J966

N[LXOCENTRIC CONIC

RL I47.14 LAL .00

RP 108.89 LAP -3.31

RC 170.040 GL 25.94

PLANETOCENTR[C CONIC

C3 16.492 VHL 4.06]

LNCH A_NTH LNCH TIME

90.00 I 2 36

90.00 18 27 40

100:00 2 ]6 ?

100.00 19 ]6 50

110.00 4 10 37

110.00 20 18 50

O]FFERENTIAL C_RECTIONS

TOE 1,5894 TRA -.7277 TC3-5._312 BAU 1.]763

ROE .ZlZ4 RRA -.0479 RC_ .2105 FAU .03575

FOE .7367 FRA .3395 FC3-1.8785 BSP ]5833

BOE ].6035 8RA .T292 BC] 5.3]3] FSP -538

0]STANCE 481.865

LOL 93,00 VL 26.B|2 GAL -2.06 ATL 86.20 HCA 240.5] ]HA 122.3I ECC .20604 INC 3,8015 Vl ]0.280

LOP 333.45 VP 36.777 GAP ]0.J] ATP 9],87 TAL ]87.98 TAP 68.49 RC4 9T.I] &PO 147,50 v? 34.803

GP -8.01 7AL |02.54 ZAP |66.55 ET$ 333,85 ZA[ |30.38 ETE 183.26 ZkC 81.98 £TC 164.62 CLP-167,94

DLA 19.47 RAL 339,44 RAD 6567.7 VEL 11.742 PTH 2.07 VHP 6,728 0PA -]4.36 RAP 350,42 ECC I,ZTl4

L-I TiME INJ LAT IN] LONG INJ RT ASC INJ ATNTH IN] TIME PO CST TIN _NJ 2 LAT IN] 2 LONG

2824.90 -28.26 83.64 E04.44 91.90 I 49 41 2224.9 -2T.70 75.02

4157.8| -I._2 ]69.63 197,98 62.7| 19 36 58 3557,8 -5.10 162.98

2523,35 -29.70 61,38 204.36 93.55 3 18 I0 1923.3 -28,89 52.67

3934.59 -.06 152.52 197,27 80.11 20 42 25 3334.6 -4,04 145.99

2227.70 -33.37 38,50 203.93 97.90 4 47 45 1627.7 -3].92 Z9,5T

3803,00 3.06 ]40.59 195.32 55.94 2! 22 13 3203.0 -I.43 I]4.38

NIO-COURSE EXECUTION ACCURACY (_SIT OETERNINATION ACCURAC_

SOT 4996.3 SGR 352.4 SG3 165.3 ST 2269.8 SR 300.5 SS 6_1.3

RRT .0056 RRF .0_15 RTF .8762 CRT .9946 CRS -.9747 CST -.9382

SOB 5008,7 R23 .0366 RI_ .8762 LS_ 2365.6 USA ]70,2 5SA 21,J

SG] 4996,3 SG2 352,4 THA ,02 ELI 2289.4 EL2 ]I.O ALF 7.50

LAUNCH OATE OEC 25 J965 FLIGHT TIME ]64,00 ARRIVAL GATE ION 7 1966

HELIC_ENTRIC CONIC

RL ]47.]& LAL .00

RP 108.87 LAP -3.35

RC 172,148 GL 25.49

PL4N[TOCENTRIC CON|C

C] 16,]71 VHL 4.046

LNCH ATHTH LNCH TIHE

90.00 I 5 23

90.00 18 50 7

]00.00 2 39 56

100.00 ]9 58 ]4

1_O.00 4 ]6 2_

110.00 20 38 ]6

OIFFERENT]AL CC_RECT_ON$

TO[ 1,6532 TRA -.5388 T(3-3.4433 BAU 1.1922

ROE .2194 RRA -,0554 RC3 .2094 FAU .03405

FOE .7253 FRA .3842 FC3-1.8004 BSP 16_98

80E 1.6677 BRA .5_15 Be3 5._473 FSP -330

DISTANCE 487,534

LOL 93.00 VL 26.756 GAL -1,61 AZL 86,27 HCA 243.68 ]HA J21.97 ECC .20813 INC 3.7328 VI ]0.280

LOP 336.62 vP 38.742 GAP 10,33 A_P 91,66 TAL 186.14 TAP 69.82 RCA 96.59 _PO 147.36 V2 34.808

GP -5.71 ZAL 99.53 ZAP ]67,39 ET$ 333.53 ZAE 130.48 EYE 185.03 ZAC 84.18 £TC 165.11 CLP-168.74

OLA 20.33 RAL 342.80 RAO 6567.7 VEL ]1.737 PTH 2.07 VHP 6.856 DPA -J3.15 RAP 332.52 ECC 1,2694

L-I T_H_ INJ LAT INJ LONG INJ RT ASC INJ AZNTH _NJ TJHE PO CST TIN ]NJ 2 LA T JNJ 2 LONG

2859.38 -28.31 86.18 207.82 90.63 ] 53 2 2259.6 -27.92 7T.5_

4119,76 -2.35 ]67.50 20_.32 6].79 19 58 47 ]519.8 -6.]0 160,8]

2554,67 -29.81 6_.70 207.77 92.33 3 22 31 1954.7 -29.17 54.96

3899.91 -1.24 150,62 200.59 60.13 2] 3 14 3299.9 -5.20 ]4_.07

2252.90 -3_.59 40,43 207.42 96,77 4 53 57 1652,9 -]2.29 31.44

3774,45 1.97 ]39.10 198.58 55.87 2| 4] I1 3174,4 -2.52 112.89

MI0-COUR$E EXECUTION ACCURACY _qBJT D£TERH|NATION ACCURACY

SGT 3039,2 SGR 363,3 SG3 J62,0 ST 2358.4 5R 311.8 5S 6J?.6

RRT .0300 RRF .0366 RTF .8786 CRT .9970 CR5 -,9676 CST -.9623

$G8 S072.3 R23 .O101R]3 .8786 LSA 2=52.3 _SA 163.O SSA ZI.9

5GJ 3059,2 $G2 363.2 THA .|2 ELJ 2378.8 EL2 23.9 _LF 7.51

2026



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 2, 1965-66

LAUNCH DATE DEC 75 1965

N[LIOCENTRIC CONIC

RL I47.I4 LAL .00

RP JD8.85 LAP -].37

RE 174,?39 GL ?4.98

PLAN[TOCENTR]C CONIC

C3 16,]54 VHL 4.044

LNCH AZMTH LNCH TIME

90.00 ! 8 5

90.00 19 I3 38

IO0.OD ? 43 50

100.00 70 ZO 35

JI0.00 4 Z? Z6

110.O0 70 58 ?7

FLIGHT TIN[ 166.OO ARRIVAL DATE JUN 9 1966

LOL 93.00 vL

LOP 3]9.?9 VP

GP -5.45 7AL

DISTANCE 493.187

26.702 GAL -I.14 A?L 86.33 HCA Z46.84 5M* JZI.64 ECC .21046 INC 3.6678 Vl ]0.2BO

36,708 GAP 10.56 A?P 9|.44 TAL |84.}0 TAP 71.14 RCA ....... APO 147.25 vz 34.B14

96.42 ZAP 168.20 ETS 3]3.05 ZAE 130.58 ETE 184.8] ?AC 86.4! ETC 165.56 CLP-169,GZ

CLA ?J.2! RAL 345.89 RAC 6567.7 VEL 11.736 PTH 2.07 VHP 6.99! OPA -11.95 RAP 354.64 ?CO I.Z691

L-I TIME INJ LAT INJ LONG [NJ RT A$C INJ AZNTH INJ TIME PO CST TIM INJ ? LAT INJ ? LONG

2897.42 -78.3! 88.95 211.42 89.24 I 56 22 2297.4 -28.!! 80.29

4081.45 -3.78 165.36 Z04.9I 61.92 20 ZJ 40 3481.4 -7.5! 158.66

2588,68 -29.88 66.2] Z!I.4? 9J.0l 3 26 58 I988.7 -29.42 57.46

3865.42 -2.4| I48.72 204,15 60.20 2! 25 0 3265.4 -6.36 I42.16

?780.J8 -33.79 42.54 2J1.15 95.54 5 0 26 J680.2 -37.65 33,48

3746.69 .9! !37.65 202.08 55.83 22 0 54 3146.T -3r58 131.44

DIFFERENTIAL CORRECTIONS

TEE ].7ZJO TRA -.3778 TC3-5.5139 BAU J.2064

ROE .?272 RRA -,0618 RC3 ,?036 FAU .0]_28

r0E .7149 FRA .4302 rC3-1.7088 BSP ]6297

80E 1.7359 BRA .3878 8C3 5.5176 FSP -5|8

MI0-COURSE EXECUTION ACCURACY ORBIT 3ETERMINA TION 4CCURACY

SGT 5115.0 SGR ]73.6 5G] 158.5 ST 2448.0 5R 323._ SS 623.7

RRT .0546 RRF .0542 RTF .8803 CRT .9974 CRS -.9600 CST -.9659

5GB 5128.6 R23 ,0059 R13 .6803 LSA 254J.9 NSA JST.l 5SA 22.6

SGI 5115.O SG2 37].1 THA .23 ELI 2469,2 EL2 23.0 ALF 7.50

LAUNCH OATE CEC 25 I965 FLIGHT TIME 168.00 ARRIVAL CAT? JUN ]I I966

HELIOCENTRIC CONIC

RL 147,|4 LAL .00

RP I08.83 LAP -3.39

RCI76.312 GL 24.4!

PLANETOCENTRIC CONIC

C] 16.448 VHL 4,O]6 0LA

LNCH ATMTH LNCH TIME L-I TIME |NJ LAT

90.00 I JO 45 2938.15 -28.24

90.00 I9 38 7 4043.33 -5.00

IO0.O0 2 47 50 2625,08 -29.89

IO0.O0 20 43 43 3831.64 -3.55

JlO.O0 4 28 48 2309.23 -33.95

JlO.O0 2I I9 !5 3720.26 -,J0

DIFFERENTIAL CORRECTIONS

TOE J.7943 IRA -,I849 TC3-5.5378 BAU 1._|85

ROE ,2359 RRA -.0672 RC3 .J961 FAU .03052

FOE .7062 FRA .4748 FC3-1.6066 BSP !6459

BOE 1.8098 BRA .I968 8C3 5.54J3 FSP -508

DISTANCE 498.822

LOL 93.00 VL 26.648 GAL -,66 AZL 86.39 HCA 250,01 SMA

LOP 342.97 VP 36.675 GAP 10.81AZP 91.23 TAL I82,45 TAP

GP -5.22 7AL 93,2! ZAP J68.99 ETS 3]2.39 7AE 130.69 ETE

121.32 ECC .2J304 INC 3.6057 Vl 30.780

72.46 RCA 95.48 4PO 14T.J7 v2 34.82J

184.66 ZAC 88.66 ETC 165.96 CLP-J70.?9

22.07 RAL 549.29 RAO 6567.7 VEL J1.740 PTH 2.07 VHP

IN! LONG IN! RT ASC IN! AZNTH IN! TIME

91.97 215,24 87,75 ! 59 43

163.22 208.75 62.09 ZO 45 31

68.94 215.28 89.58 3 3I 36

146.86 Z07.95 60.30 2I 47 34

44.79 215.1_ 94.22 5 7 J7

136.27 205.80 55.82 22 ?I J5

MI0-COURSE EXECUTION ACCURACY

5GT 5J65.9 SGR 383.2 SG3 J55.0

RRT .0806 RRr .0745 RTF .8_27

SGB 5179.6 R23 ,O030 RJ3 .8827

SGI 5J65.5 SG2 382.0 THA .34

7.133 DPA -I0.77 RAP 356.77 ?co 1.2707

PO CST TIM IN! 2 LAT IN) ? LONG

233_.2 -28.25 83,26

3443.3 -8.69 J56.49

Z025.1 -29,63 60.14

3231.6 -7,48 I40.28

J709.2 -3].00 35.68

]I20.3 -4,58 130.06

ORBIT DETERMINATION ACCURACY

ST 25]9.9 SR 334.8 SS 629.8

CRT .9960 CR5 -.957Z CST -.9694

LSA 2633.7 NSA 151.9 SSA 73.I

EL| 2561.7 EL2 29.6 ALF 7.48

LAUNCH DATE 0EC 25 1965

HELIOCENTRIC CONIC

RL I47.14 L4L .00

Rp I08.81 LAP -3.39

RC 178,366 GL 23.76

PLANETOCENTRIC CONIC

C] I6.663 VHL 4.082

LNCN AZNTH LNCN TIME

90.00 1 J] 26

90.00 ZO 3 24

IO0.O0 2 52 4

IO0.O0 2J 7 28

IlO.O0 4 35 33

IlO.O0 2] 40 28

fLIGHT TIME 170.00 ARRIV4L C4TE JUN 13 1966

CISTANCE _04.438

LOL 93.00 VL 26.595 GAL -.16 AZL 86,45 HCA 253.I8 SMa 121.01 [CC .?lSgO INC 3.5461 v! 30.280

LOP 346.14 VP 36.643 GAP 11.06 AZP 91.03 TAL !80,60 TAP 73.TB RCA 94.89 APO I4T.I4 V? 34.8?8

GP -5.01 ZAL 89.94 ?AP 169,75 ETS 331.55 ZAE I30.80 ETE 184.51 74C 90,94 ETC 166.32 CLP-ITI.05

OLA 22,90 RAL 352.80 RAO 6567.? VEL J1,749 PTH 2.07 VHP 7,784 CPA -9,59 RAP 35_,91 ECC I.ZT42

LoI TIME INJ LAT INJ LONG INJ RT ASC INJ ATMTH INJ TIME PO CST TIN INJ 2 LAT INJ ? LONG

2981.46 -28.08 95.08 219.25 86.!8 2 3 7 7381.5 -28.31 86.42

4005.97 -6,18 I61.12 212.83 62.31 21 10 1_ 3406.0 -9._4 154.35

2663.46 -29.84 71.79 2J9.35 88.08 3 36 ?7 2063.5 -79,78 67.98

3799.20 -4.64 14_,08 211,98 60.44 22 10 47 3199.? -8,54 J38.46

Z]39.68 -34.06 47,16 219,31 92.82 5 I4 33 1739.7 -33.31 38,00

3695.74 -I.04 134,99 209.74 55.83 72 42 4 3095.7 -5._1 128.77

DIFFERENTIAL CORRECTIONS

TOE 1.8587 TRA ,0092 TCS-5.54Z5 BAU 1.2353

ROE .2454 RRA -.0716 RC3 ,I850 FAU .029ZZ

rOE .6907 FRA .5129 rC3-J.GlSJ BSP 16750

BOE J.8748 BRA ,0722 8C3 5,5456 FSP -504

MID-COURSE E_ECUTION ACCURACY ORBIT CETERMINATION 4CCURACY

SGT 5223.1 SGR 391.6 SG3 J51.8 ST 2612.4 SR 346.0 55 678.?

RRT .J044 RRF ,0893 RTF ,8879 CRT .993? CRS -.9441 CST -.97Z3

SGB 5237,7 RZ3 -,0040 R|] .8879 LS4 2704.9 M54 147.5 SSk 73,3

SGJ 5223.3 SG2 389.4 THA .45 ELI 2634.9 EL? 39:8 ALF 7.50

LAUNCH DATE 0EC 25 J965 FLIGHT TIME 172,00

HELIOCENTRIC CONIC

RL 147.J4 LAL .00

RP 108,78 LAP -3.39

RE 180,400 GL 25.05

PLANETOCENTRIC CONIC

C] J7.009 VHL 4.!24

LNCH AZMTH

90.00

90.00

100.00

lO0.O0

IIO.O0

110.00

OIFFERENT/AL

TOE |.9378 TRA

ROE .2563 RRA

FOE .6856 FRA

80E 1.9547 8RA

01STANCE 510.033

LOL 93.00 VL 26.542 GAL .35 AZL 86.51 HCA 256.35 SMA

LOP 349,32 VP 36.613 GAP 11.33 AZP 90,82 TAL 178.75 TAP

GP -4,82 7AL 86.61 ?AP I70.50 ETS 330.43 7AE J30.91 ETE

ARRIV4L CAT? JUN ]5 1966

J20.70 ECC .21905 INC 3.4884 Vl 30.280

75,09 RCA 94.26 APO 147.13 V? 34.836

184,38 7AC 93,23 ETC 166.64 CLP-17J.80

OLA 23.69 RAL 356.39 RAO 6567.7 VEL 1J.764 PTH 2.08 VHP 7.443 DPA -8.43 RAP J.05 ECC 1.2799

LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASE INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT ]NJ 2 LONG

1 16 ]2 3027.0J -2?.83 98.39 223,44 84.54 2 6 39 2427.0 -28,29 89.76

ZO 29 19 3969.86 -7.32 159.07 217,13 62.57 ?I 35 29 3369.9 -!0.94 132.76

2 56 34 2703.43 -29,71 74.75 223.6J 86.53 3 AJ 37 2103.4 -29,87 65.95

21 31 38 3768.68 -5,66 143.39 Z16.23 60.60 22 34 27 3168.? -9.54 J36.74

4 42 43 237J.J8 -34.16 49.61 223.7J 91,37 5 22 J7 J77J.Z -33,59 40.4?

22 1 56 3673.69 -1,88 !33.84 Z13.88 55,86 23 3 10 3073.? -6.34 127.60

CORRECTIONS MI0-COUR$E EXECUTION ACCURACY ORBIT 0?TERMINATION ACCUR4CY

.2310 TC3-5.4623 BAU 1.2427 SGT 5260.2 SGR 400.0 SG3 148.2 ST 2697.6 SR 357.T SS 634.P

-.074] RC3 .1735 FAU .027J8 RRT .J304 RRF .J|37 RTF .8874 CRT .9891 DR5 -.9356 CST -.9749

,3639 FC3-1.3833 BSP 16738 SGB 5275,4 R23 -,0007 RI3 .8874 LSA 2790.3 NSA 146.7 5SA 23.3

,2427 BC3 5.465! FSP -480 $G1 3260.5 SG2 396.5 THA ,57 ELI 2720.7 EL2 52.J ALr 7,47

2027



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 2. 1965-66

LJUNC_ 0AT£ D£C 25 J965

HELIOCENTRIC CONIC

RL 147.14 LAL .00 LOL 93,00 VL

RP 108,76 LAP -3.37 LOP 357.49 VP

RC 182.414 GL 22.28 GP -4.65 7AL

PLAN[TOCENTRIC CONIC

C5 |7.499 VHL 4.|83 DLA 74,43 RAL

LNCH A_MTH LNCH TIME L-I TIME INJ LAT

80.00 J J9 8 3074.30 -27,47

90.00 ?0 55 36 3935.7? -8.39

|00,00 3 1 77 ?744.43 -29.50

I00.00 El 55 58 3740,82 -6,59

110.O0 4 50 79 7403.77 -34.18

110.00 ?? ?3 ?5 3654,74 -?.60

0IFFERENTIAL CORRECTIONS

_OE ?,0049 TR4 .4530 TC3-5.3596 8AU 1.2544

RD£ .7681RRA -.0767 RC] ,1590 FAU .07568

F0E .6772 FRJ .6047 FC3-l.7703 8SP |7009

ÜDE 2.0??8 BRA .4594 BE3 5.3670 FSP -477

LAUNCH DATE OEC 25 J965

HELIOCENTRIC CONIC

RL J47,|4 LAL .00

RP 108,73 LAP -3.35

RE J04.407 GL 21.44

PLANE TC(ENTRIC CONIC

C3 IB.J49 VHL 4.260

LNCH AZMTH LNCH TIME

90.00 ! 22 19

90.00 21 22 0

JO0.OO 3 6 49

JO0.O0 72 ZO 10

110.00 A 58 48

lIO.OO Z2 44 4j

DIFFERENTIAL CORRECTIONS

TOE 2.0756 7R4 .6932 TC3-5,7019 BAU J.2627

ROE .781J RRA -.0764 RE3 .|434 FAU .02409

FOE ,6612 FRA ,6485 FC_-J.|490 BSP 17107

80£ 2,0943 ORA .6974 Be3 5.2038 FSP -466

FLIGHT TIME 1?4.00 ARRIVAL OAT[ JUN 17 1966

CISTANCE 515.603

26.A91 GAL .89 AZL 86.57 HCA 259.52 SWA

36.584 GAP 11.61 AZP 90,63 TAL 176,89 TAP

83.25 ZAP JTl.ZZ ETS 329.06 ZAE 131.02 E7£

JZO.40 ECC ,22252 INC 5.4523 Vl 30.Z60

76.41RCA 93.61 APO 147.20 VZ 3_,845

I84._7 ZAC 95.54 ETC 166.93 CLP-17Z,54

,06 R_0 6567.7 VEL 1J.785 PTH 2.08 VMP ?,617 0PA -7,_7 RAP 3.21 ECC 1,2080

INJ LONG [NJ RT ASC |NJ ATMTH INJ TIM( PÜ CST TIM INJ 2 L4T ZNJ 2 LONG

IOJ.BI 227.79 0_.86 ? 10 22 2474,3 -78.18 93.21

I57.13 Z?I.64 6_,86 27 I 12 3335.7 -IJ.96 150.Z8

77.70 2?0.04 04.95 3 47 11 21A4.4 -29,09 69,00

141.84 220.66 60.78 22 58 19 3|40,8 -10,44 135.16

52.I2 228.28 89.89 5 30 33 1803.3 °33.82 42.89

132.85 218.20 5_.90 23 24 20 3054.7 -7,06 126.60

MI0-C(_JRSE EXECUTION ACCURACV OROIT _ETERMIN4TION ACCURACY

SGT 5302.| SGR 407.0 SG3 144.7 ST 2757.0 SR 368.8 SS 63J.9

RRT .|547 RRF .J3_0 RTF .0914 CRT ,9842 CRS -.9772 CST -.9772

SGB 5317.7 R23 -.0029 RI3 .8914 LSA 2840.6 MSA 145,8 SSA 23.1

SGI 5302.5 SG2 402.0 THA .60 ELI 2700.B EL2 64.7 ALF 7.50

FLIGHT TII,_ 176.00 ARRIVAL GATE JUN 19 J966

OISTANCE 521.J47

LOt. 93.00 VL ?6.440 GAL 1.45 ATL 86.62 HCA 262.69 SMA 120.11 ECC .27633 INC 3,3772 VI 30.280

LOP 335,67 VP 36,555 GAP 11,92 A?P 90,43 TAL J75.04 TAP 77.73 RCA 9?.93 APO 147.30 V2 34.854

GP -4,49 ZAL 79.00 ZAP |71.92 ETS 327._5 ZAE I31.14 ETE J84.J7 ZAC 97,06 ETC 167,18 CLP-J73,Z8

0LA 2_.10 RAL 3.76 RAD 6367,7 VEL IJ.812 PTH 2.09 VHP 7.79? 0P4 -6.I3 RAP 5.37 ECC /.2987

L-J TIME _NJ LAT INJ LONG ]NJ RT ASE |NJ A_MTH ZNJ TIME PÜ CST TIM INJ Z LAT INJ Z LONG

3122,81 -77.O2 103.28 232.27 81.17 2 J4 27 7527.8 -27.96 96.74

3904.J9 -9.36 J5fl.33 226.32 63.15 22 27 4 3304.? -12.89 I48.43

2703,09 -79.2I 80.03 232.60 03.37 3 53 15 ?|85.9 -?9.02 72.08

37J6.35 -?.40 _40,48 Z25.27 60.96 23 22 7 3116.3 -11.22 J33,77

2433.53 -34.J5 54.64 233.O2 88.39 5 39 ?4 183_.5 -34.O0 45.40

3639,46 -3.18 137.05 2E2.67 55.95 23 45 20 3039,5 -7.63 1_3,79

MZ0-COURSE £XECU7_ON ACCUR4CV OROIT 0ETERMINATION ACCURACY

SGT 5338.2 $GR 413.3 SG3 141.4 $7 ?8IJ,6 SR 379.7 S$ 629.8

RRT .JSOO RRF ,1587 RTF .8946 CRT ,9?8_ CRS -.9107 CST -.9792

SG8 5354.2 RZ3 -,0033 RI3 ,0946 LSA ?902.4 MSA 147,1 554 Z2,5

SGJ 5330.7 SG2 406.5 THA .80 ELI 7036,1 EL2 77,7 ALF 7.53

L4UNCH 0ATE DEC 25 1965

HELIOCENTRIC CONIC

RL 147.14 L4L .00

R# 108.?0 LAP -3.31

RC Is6.379 GL 20.54

PLANETOCENTRIC CONIC

C3 i8.978 VHL 4,_56

LNCH AZMTN LNCH TIME

90.00 I ?_ 54

90.00 ZJ 48 9

i00.00 3 I? 49

I00,00 _2 43 55

110,00 5 7 45

IJ0.O0 73 5 78

FLIGHT TIME I78.00 ARRIVAL DkTE JUN 21 1966

CISTkNCE _76.659

LOL 93.00 VL ?6,389 G4L ?,O3 A?L 86.60 HCA _65.86 SMA

LOP 3_8._5 VP 36.5_B GAP IT.Z} A7P 90,_4 TAL |73.I9 TAP

GP -4.35 7AL 76,5? CAP 172.60 (IS 3?5.2? 7AE 131.25 ETE

119.e? ECC .25052 INC },3z29 vj 3o,26o

79.05 RCA 92.Z0 APO 147.45 v2 34.863

184.09 74C 100.19 ETC 167.39 CLP-I?4.0J

CLA ?5,69 R4L 7.49 RAG 6_67.8 VEL J1.847 PTH _,|0 VHP

L-J TIME INJ LAT INJ LONG INJ RT ASC INJ ATMTH INJ TIME

3171.82 -76.46 100.76 ?36.85 79,5? ? 18 46

3876.I3 -10,72 153.71 231.14 63,45 72 5? 45

2827.i2 -_8.05 83.84 237.29 81.82 3 59 56

5696.06 -8.07 139,34 230.00 61.17 23 45 31

?467.52 -34,06 57.I3 ?37.89 86.9? 5 48 5?

3628.43 -3.60 131.48 227,25 55.98 74 5 57

CIrFERENTI_L CORRECTIONS MI0°COURSE E_ECUTION ACCURACY

TOE 2.1394 TRA ,9474 TC3-5.0097 BAU 1.2713 SGT 537J.9 SGR 418.6 SG3 138.0

ROE ,2934 RRA -,0753 RE3 ,1268 FAU .02260 RRT .2045 RRF .1815 RTF ,8982

rOE ,6486 FRA .6910 FC3-1,0308 BSP 17263 SGB 5388.2 R23 -.0033 RI3 ,0987

BOE 2,1597 ÜRA ,9454 8C3 5.0108 FSP -457 SGI 5372,6 SG2 409.7 THA .92

7.985 _PA -4,99 R*P 7.33 ECC 1.3123

PO CST TIN INJ ? LAT INJ 2 LONG

2571,8 -?7.63 100.29

5276,1 -I3.71 146.77

222?,l -79.68 75.14

3096.1 -11.86 132.61

1867.3 -54.11 47,89

3028.4 -8.05 I75.20

ORBIT CETERNINATION ACCURACY

ST 2846.9 SR 389,9 SS 624.5

CRT ,9721 CRS -.9101 CST -,9809

LSA ?936.7 MSA I49.7 $SA 21,8

ELl 7877.1 EL? 90.6 ALF 7.59

LAUNCH D4TE DEC 25 1965 FLIGHT TIME 180.00 ARRIV4L _ATE JUN 23 1966

DISTANCE 532.137

26.340 GAL 2.64 AZL 06.73 HCA 769.04 SMA

36.502 GAP 12.57 47P 90.05 TAL 171.35 TAP

73.19 7AP 173.76 ETS 322.57 74E I31.36 ETE

HELIOCENTRIC CONIC

RL 147.14 LAL .00 LOt. 93.0_VL

RP 108.67 LAP -3,27 LOP 2,03 VP

RC J88.330 GL 19.60 GP -4.22 ?AL

PLANETOCENTRIC CONIC

C3 20.006 VHL 4.473

LNCH 4?MTH LNCH TIME

90.00 I 30 3

90.00 27 13 42

1oo.00 3 lg 34
100.00 23 6 31

110.00 5 17 ?2

IJO,O0 23 ?3 33

DIFFERENTIAL CORRECTIONS

TOE 2,J988 TRA |.20_0 TC3-4.??94 BAU 1.7786

ROE .3108 RRA -.0726 RC3 .I099 FAU .0?liT

rOE .6350 FRA .7333 FC3 -.9163 BSP 17406

B0E 2.2207 BRA 1,2071 Be3 4.7806 FSP -448

119.54 EC( ,23512 INC 3.2690 vl 30.280

80,39 RCA 9J.44 APO 147.65 V2 34.873

184.07 ZAC 107.55 ETC 167.57 CLP-I74.74

DLA 26.19 RAL 11.71 RA0 6567.8 VEL 11.091 PTH ?.lI VHP 8.288 _PA -3,06 RAP 9.71 ECC 1.}292

L-I TiME INJ LAT JNJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 L4T ]NJ _ LONG

3220,50 -25.81 112,18 741.51 77.92 ? ?3 43 2620.5 -27.21 103,79

305_.43 -10.94 152.34 236.08 63.72 23 17 54 3252.4 -14.38 145.36

_86_.3_ -28.43 86.?6 74E,07 80.3A 4 7 2? 2?67,4 -?9.4? 78.JI

3600.77 -8.57 130.40 234.83 61,75 24 8 J? 3080,8 -12.35 131.73

2498,83 -33.92 50.57 242.07 85.49 5 59 I ]898,0 -34.17 50.33

3622.10 -3.85 131.14 23|.93 56,0J ?4 25 55 3077,I -8.28 174.87

M|O-CO_JRS£ EXECUTION _CCURACV ORBIT DE TERNINATION ACCURAC_

SGT 5401.1 SGR 423,0 SG3 J34,7 ST ?866.4 SR 399.4 $S 6J7.J

RRT .2?88 RRF .2044 RTF .9024 CRT ,9653 CRS -.90i4 CST -.9824

SG8 5417,6 R23 -.0034 RI3 .9024 LSA ?955.] MSA 153.6 SSA 71.0

SGJ 5401.9 SG? 4J1.7 THA |.03 ELI ?89?,3 EL? 103.4 ALF 7.67

7028



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 2, 1965-66)

LAUNCH DATE 0[C 23 1965

NEL]OCENTR[C CON EC

RL ]47.]4 LAL .00 LOL

RP ]08,63 LAP -_.?] LOP

RC 190.759 GL 18.62 GP

PLANETOCENTRIC CONIC

C3 2].25P VHL 4.631 0LA

LNCM ATNTN LNCH TIN? L-I TIME ]NJ LAT

90.00 ! 35 0 3267.79 -25.09

90.00 ZZ 38 JO 3834.2J -]J.49

|OO.OO 3 77 J4 2905.97 -?7.95

I00.00 75 78 37 5671.26 -8.88

l]O.OO 5 27 40 2529.12 -33.73

110.00 ?3 44 40 3620,88 -3,89

OIFFERENT]AL CC_RECTION$

TOE 2.7536 TRA |.4872 TC5-4.$IT0 8AU 1.2840

ROE .3?74 RRA -.0683 RC3 ,0933 FAU .01975

FOE .6234 FRA .7765 FC3 -.8045 BSP |7539

gO? 2.7773 BRA 1,4837 B(3 4.5180 FSP -439

FLIGMT TIN? J82.00 ARRIVAL 0ATE JUN 25 J966

O]$TANC[ 537.575

93.00 vC 26.79! GAL 3.78 ATL 86.78 HCA 277,22 SRA ]19.77 ECC .240i7 INC 3.ZJ5] v] 30.280

5.22 VP 36.47? GAP ]2.94 ATP 89,88 TAL 169,5| TAP 8].7_ RCA 90.62 APO 147.91 VZ 34.884

-4,J! ?AL 69,9] ZAP 173.89 ET$ 319.27 _AE ]31,48 £TE J83.95 ZAC ]0_.88 ETC 167.71 CLP-]75,47

26.60 RAL ]4.90 RAO 6567.9 VEL ]J.943 PTH 2,]3 VMP 8.408 0PA -E.74 RAP ]].89 ECC ],3499

IN] LONG IN] RT A$C IN] _TNTH IN] TIME PO CST TIM IN] 2 LAT IN] 2 LONG

]|5.46 246,22 76,43 2 29 28 2667.8 -26.7! lOT.J6

15J.28 24J.08 63,94 23 42 5 3254.2 -14.90 144.27

89.53 246.92 78.96 4 ]5 40 2306.0 -Z9.J9 80.95

J37.95 239.71 61.34 24 29 49 307].3 -12.64 131.]9

6].9J 2A7.92 84.1] 6 9 49 |929.1 -34.]9 52.70

]3].08 236.65 56.0J 24 45 l 5020,9 -8.33 124.80

NZ0-COURSE EXECUTION ACCURACY ORBIT _E TERN]NATION ACCURACY

SCT 3425.5 SGR 426.5 SG3 ]3].4 ST 2870.7 SR 407.8 SS 608.4

RRT .R530 RRF .2280 RTF .9063 CRT .9579 CRS -.8925 CST -,9B37

5_B 5442.Z R23 -.002T RJ5 .9063 LSA ?958.3 MSA ]58.7 SSA 20.0

SGI 5426.5 SG2 4J2.6 THA ].IS ELI 2897.2 ELI ]]6.] ALF 7.76

LAUNCH DATE DEC 25 1965 FLIGHT TIN? 184.00 ARRIVAL DATE JUN 27 1966

HELIOCENTRIC CONIC 01STANCE 542.968

RL J47,]4 LAL .00 LO(. 93.00 VL 26.244 GAL 3,9A AZL 86.84 HCA 275.40 SNA ]]9.00 ECC .2457/ INC 3.]6]0 vJ 30.280

RP 108.80 LAP -3.15 LOP 8.40 VP 36.45_ GAP ]3,33 AZP 89.70 TAL ]67.69 TAP 83.08 RCA 89.76 APO 148.24 v2 34.895

RC 192.]67 GL J7.8] GP ;4.00 ZAL 68.7] ZAP J74,48 ETS 3|5.|2 ZAE J31.58 [TE ]83,90 7AC 107.23 ETC ]67.82 CLP-]76.20
PLAN[TOCENTRIC CONIC

C3 22.765 VHL A.7?! 0LA 26,92 RAL J8,53 RAO 6587,9 VEL 12.O06 PTH 2.J4 VHP 8.644 0PA -].63 RAP J4.07 ECC J,3747

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ ATNTH ]NJ TIME PO CST TIN INJ ? EAT INJ 2 LONG

90.00 J 41 4 3312.4J -24.34 J18.5] 250.99 73.07 ? 36 17 27|2.4 " -26.J6 ]]0.3]

90.00 73 J 4 3822.72 -1J.83 150.6I 246.10 64.08 24 4 47 3222._ -]5.27 143.5_

]OO.O0 3 35 56 2942.12 -2'7;A6 92,]0 251.83 77.69 A 24 58 2342.J -28,88 83.59

]00.00 23 48 53 3668.25 -8.98 J37,78 244.6| 6].37 24 50 2 3068,2 -]2.74 ]3].O0

IIO.OO 5 38 39 2558.13 -33.51 64.|5 253.03 82.8] 6 2] ]7 J958.] -34.]4 34.96

]IO.OO 0 6 36 3624.99 -3.74 ]3].30 241.40 56.00 ] 7 J 3025,0 -8.J7 125.02

DIFFERENTIAL CC_R[CTIONS HI0-COURSE £XECUT|ON ACCURACY ORBIT DETERMINATION ACCURACY

TOE 2.3063 TRA ].7781 TC5-A.224] gAU ].2858 SGT 5443.A SGR 429.2 SG3 |28.2 ST 2863.7 SR 415.] SS 599.7

ROE .3450 RRA -.0622 RC3 .0775 FAU .0]832 RRT .2776 RRF .2526 RTF .9103 CRT .9499 CRS -.8832 CST -.9850

FOE .6086 FRA .8222 FC3 ",6969 8SP ]7580 SG8 5462,3 R23 -,0016 R|3 .9]03 LSA 2950.5 NSA J64.8 SSA 19.]

gO? 2.33|9 8RA J.7792 8C3 4.2249 FSP -427 SG] 5446.8 3G2 412.2 THA ].26 ELI 2890.8 EL2 ]28.5 ALF 7.86

LAUNCH DATE DEC 25 J965 FLIGHT TJNE ]86,00 ARRIVAL GATE JUN Z9 1966

NELIOCENTR[C CONIC

RL 147.14 LAL .0O LOL

RP 108,57 LAP -3,07 LOP

RC ]94.D54 GL 16.59 GP

PLANETOCENTRIC CONIC

C3 24.562 VML 4.956 0LA

LNCN ATNTM LNCH TIME L-I TINE

90.00 I 48 38 3352.88

90.00 23 2] 49 38J9.4]

lO0.O0 3 45 47 2975,23

]O0.O0 0 II J7 3672,29

X]O.O0 5 50 16 2585.7l

JlO.OO O 23 J8 3634.58

DIFFERENTIAL CC_RECTIONS

TOE Z.3493 TRA 2.0862

R0E .3635 RRA -.0544

rOE .5942 FRA .867|

BOE 2.3773 8RA 2.0869

LAUNCH OAT? DEC 25 J965

0|STANCE 548,307

93.00 VL 26.]96 GAL 4.65 A?L 86.89 HCA 278.58 SMA ]|8.74 £CC .25|79 ]NC 3,1063 Vl 30.280

J].59 vP 36.430 GAP J3.75 ATP 89.54 TAL ]65.87 TAP 84.45 RCa 88.84 APO 148.63 VZ 34.906

-3.90 ?AL 63.60 ?AP J75.03 ET3 309,88 ?42 ]3|.69 ETE 183.85 ZAC ]09.58 [TC 167.90 (LP-J76,93

27.]5 RAL

[NJ LAT

-23.6l

-]J.93

-26.95

-8.85

°33.25

-3.37

TC3-3,92|2 8AU I.]BTB

RC3 .0626 FAU .01702

re3 -.5998 8SP J7704

8C3 3.9217 F3P -4]9

22.08 RAO 6568.0 VEL J2,08] PTM 2.J6 VMP 8.898 DPA -.54 RAP 16.26 ECC J.404Z

|NJ LONG IN] RT ASC IN] AZNTH IN] T_ME PO C37 T_M _NJ 2 LAT JNJ 2 LONG

]2J.25 255.79 73.89 2 44 3l ?752.9 -?5.59 ]]3.J4

150.42 251.09 64.]3 24 25 29 32]9.4 -J5.3] 143,38

94.43 256.76 76.56 4 35 22 2375.2 -?8.53 85.99

]38.0] 249.48 61.33 ] 12 30 3072.3 -12.6! 131.24

66.26 258.17 81.58 6 33 El J985.7 -34,06 57.]1

J3J.80 246.13 55.96 I 23 53 5034.6 -7.82 175.53

MID-COURSE EXECUTION ACCURACY _BZT DE TERN|NA TION ACCURACY

SGT 5A6J.6 SGR 430.7 SG3 J25.0 ST 2837.5 SR 420.8 SS 5_8.7

RRT .3033 RRF .2762 RTF .9147 CRT .94J3 CRS -,8736 CST -.986!

SGB 5A78,6 R23 -.OO]O R_3 .9_47 LSA 2923.3 NSA ]7J.5 S3A 18.]

SGI 5463.2 SG2 410.5 THA 1.37 ELI 2865.J EL2 J40,7 ALR 7.97

FL/GHT T/N[ J88.00 ARRIVAL DATE JUL l J966

HELIOCENTRIC CONIC O|STANCE 553.585

RL /47.J4 LAL .O0 LCN. 93.00 VL 26.150 GAL 5.39 A?L 86.95 HCA 28J,76 SMA J|8.48 ECC .25848 INC 3,0507 V! 30.2_O

RP JO8.33 LAP -2.99 LOP ]4.77 VP 38.408 GAP ]4.20 AZP 89.38 TAL 164.08 TAp 85,84 RCA 87._5 APO 149.]0 V2 34.9]8

RE 195.9]8 GL J5,56 GP -3.8! ZAL 60.59 ZAP 173.33 ETS 303.27 ZAE ]31.28 ETE ]83.8] 7AC |JJ.93 ETC ]67.94 CLP-]77.66

PLANE TOCENTRIC CONIC

C3 26,692 VHL 3.166 DLA 27.28 RAL 25.53 RA0 6568.J VEL |2.J68 PTH 2,J8 VHP 9,173 CPA .54 RAP 18.45 ECC J.4393

LNCH AZMTH LNCH TIME L-J TIME IN] LAT IN] LONG IN] RT ASC JNJ A_NTH IN] TIME P0 CST TIM IN] 2 LAT IN] ? LONG

90.00 I 58 2 3387.79 -22.93 123.58 260.63 72.9] 2 54 30 2787._ -25.05 ]]5.55

90.00 _3 39 55 3825.59 -]J.74 ]50.78 256,0J 64,05 24 43 40 3?25.6 -J5.]4 ]43.75

JO0.O0 3 56 48 3004.90 -26.47 96.50 26|.72 75._7 4 46 53 2404.9 -28.]9 _8.]3

]O0.O0 O 27 45 3683,70 -8.48 I38.63 254,30 6].23 3 29 9 3083.7 -]?.25 15J.gO

110.00 6 2 26 261].79 -32.98 68.25 263.32 80,44 6 45 58 2033.8 -33,94 59.]4

1lO.O0 O 38 37 3649.58 -2.80 132.58 250.83 55.92 3 39 27 3049.6 -7.25 ]26,33

OIFF£RENTIAL CC_RECTIONS MI0-C_JRS£ EXECUTION ACCURACY CWB]T DETERMINATION ACCURACY

TOE 2.3872 TRA 2.4JJ8 TC3-3.6064 8AU 3.287] SGT 5472.9 SGR 43J.2 SG3 ]23-9 ST 2799._ 3R 424.9 33 577.4

ROE .3828 RRA -.0448 RC3 ,0490 FAU .03573 RRT ,3249 RR_ .3000 RTF ,9193 CRT .932] CR$ -,8634 C3T -.9_7!

FDE -3799 FRA .9135 FC3 -.5]02 B3P ]7798 SGB 5489,9 R?3 -.0003 RI3 .9]93 L3A 2884.3 N34 J78.7 SS4 J7.?

BOE 2.4177 8RA 2.4]23 8C3 3,8067 FSP -410 SG] 5474,7 b'_2 407,7 THA ].47 EL3 2827,3 EL2 J52.4 4LF _.O_
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JPL TM 33°99 EARTH--VENUS TRAJECTORIES (VOL. 2, t965-66)

_[L|OCENTRIC CONIC

RL ]47,14 LAL ,00 LOL

RP |08.49 LAP -?.89 LOP

RC 197.?61 GL 14.52 GP

PLAN[TOC[NTRIC CONIC

C) 29.2D7 VHL 5,4D4 DLA ?7°)4 RAL 28.85 RAD 8568,Z VEL 12.271PTN ?.?l VHP 9,470 DPA 1.6J RAP 2D.65 EC¢ J.4BO?

LNCN A?NTN LNCH TIME L-I T|M[ |NJ LAT IN] LONG IN] RT ASC IN] A_MTM IN] TIN| PO CST TIN |NJ 2 L4T IN] 2 LONG

gO.O0 2 9 )O )416.17 "27.33 |?5,46 263.30 72.|4 ) 6 ?6 ?a|6.2 -24.58 117.50

90.00 23 54 38 3847,09 -11.Z5 |51,74 260.8Z 63.84 24 59 0 3242.1 -14.68 144.74

lO0.O0 4 8 fl8 303|,O? -26.01 9_.31 266.69 ?4.73 4 39 29 24)1.0 -Z?.85 90.00

lO0,O0 0 42 7 3702.47 -7.86 J39.?0 239.0) 61.07 I 43 49 3102.5 -11.66 152.97

110.O0 6 15 4 2636.44 -)2.68 70.11 _68.43 79.37 6 59 0 2036.4 -3_.80 61.05

110.00 0 32 )0 5669.82 -2.03 13),64 253,44 35.87 I 33 40 5069.8 -6.49 121.40

0IFFER[NT]AL CORRECTION5 M_9-COUR5[ EXECUTION ACCURACY ORBIT _[TERNJNATION ACCURACY

TOE 2.4200 TRA 2.7563 TCE-3.?B7J 8EU J,2836 SGT 5479.8 SGR 430,7 SG) J18.9 ST 273J.0 SR 427.2 51 366.3

ROE .4028 RRA -.0334 RC3 .0)71FAU .01449 RRT ,3484 RRf* .3?40 RTF .9238 CRT .92Z1CRS -.8329 CST -.9881

FDE .3662 rRA .9616 FC3 -.4294 8SP J7890 $68 5496,7 R)J ,000_ _1) ,9238 LEA 2834.8 MSA J86.0 $S4 |6.3

80E 2.433) ERA ?.7567 8C3 3.?87) FSP -40? SGI 5481.9 SG? A03.6 THA 1.58 £LJ 2779.1 EL2 16).6 ALF 8.18

01STANCE 538.792

93.00 VL 26.105 GAL 6.11 A?L 81.01MCA 284.95 SMA

17.96 VP 36.387 GAP 14.69 A?P 89.23 TAL |62.3| TAP

-3.73 ?AL 57.69 TAP 175.94 ETS 293.00 7A[ I31.87 ETE

1|8.23 ECC .26583 INC 2.9936 v] 30,280

6t.26 RCA 86.80 APO 149,66 V2 34.930

|83.78 ZAC 1|4,28 £TC 167.94 CLP-|7B.4]

LAUNCH 0ATE 0EC 25 1965 FLIGHT TIME J97.00 ARRIVAL DATE JUL § 1966

HELIOCENTRIC CONIC

RL 147.14 LAL .00

RP |08.45 LAP -2.19

RC 199.580 GL J3.30

PLANE TOCENTRIC CON|C

C3 37.170 VHL 3.672

LNCH ATNTH LN(H TIN?

90.00 ? Z? 37

90,00 0 IO 32

IO0.OO A 22 B

|00.00 0 34 22

|JO.O0 6 ?8 2

110.00 1 4 38

OJSTANCE 363.915

LOL 9).00 VL 26,060 GEL ?.0I E?L 87.07 HCA 288,14 SMA I|?.98 ECC .27)92 INC 2.9348 VJ 30.280

kO_ 21.I3 VP )6,)67 GAP 15.22 AZP 89.09 TAL 160.36 TAP 88.70 RCA 85.66 APO J30.30 V? 34.942

GP -3.66 ?AL 54.9I ZEP 176.25 ETS 284.93 ?AE 131.94 ETE 183.74 7AC 116.62 [TC 167.90 CLP-IT�.16

OLA 2?.32 RAL 32.04 RAD 6568.5 VEL f2.391 PTH 2.?4 VHP 9.794 0PA 2.66 RAP 22.84 [CC 1.5294

L-| TI_E IN] LET _NJ LONG ZNJ RT ES( IN] _MTH _NJ TIME PO (ST TIM IN] _ LAT IN] 2 LONG

)437.96 "21.89 |28.89 ?70.39 71.57 ) ?0 |5 2858.0 -24.20 1|8.98

3868.80 -I0,44 1_).29 _6_.48 83,53 l lfl 21 3268.8 -I3.92 |46.35

)05).76 -23.59 99.87 271.65 74.0| 5 1) 2 2453.8 -27.54 91.61

)7?8.24 -7,0I 141.14 263.63 60,87 1 36 31 3128.2 -10.84 134.45

2639.78 -37.37 71.86 27_.35 78.38 7 ]2 72 2059.8 -33.64 62.86

3694.98 -I.06 1)4.95 259.98 55,83 2 6 33 )095.0 -5,54 128.73

ORBIT 0£TERNINATION ACCURACY

ST ?698.9 SR 427.8 SS 556.8

CRT .9115 CR$ -.8423 CST -,989I

LSA 278J,9 NSA 193.3 SEA 15.4

ELI 2727.0 EL_ J?4.J ALr 8.25

0ZFFERENT|AL CORR£CTZONa

TOE 2.4524 IRE 3.123) TC3-2.9646 8AU 1.2751

ROE .423A RRA -.0198 RE) .0269 FEU .01322

FOE .5342 FRA I.OJ_A FC3 -.)557 81P I7875

8DE 2,4#87 ERA 3,J254 B(3 2.96J7 FSP -39J

MI0-COURSE EXECUTION JCCURACV

aGT 5433.9 SGR 4?9.4 SG3 I|6.0

RRT ,)72) RRF .3488 RTF .9284

SG6 5500.7 R23 .0013 RI3 .9284

SGJ 5486.2 $G2 398.) THA 1.68

LAUNCH DATE 0EC 25 1965 FLIGNT TIME 194.00 ARRIVAL 0ATE JUL T ]966

NELIOCENTRIC CONIC

RL 147.14 L4L .0O LOL

RP 108.41 LAP -2.68 LOP

RE 201.376 GL 12,50 GP

PL_NETOCENTRIC CONIC

C3 33,6_6 VHL 5.97|

LNCN ATNTH LNCH TIN[

90,00 2 38 4

90.00 0 20 0

100.00 A )6 8

]O0.O0 | 4 39

110.00 6 41 13

|lO.O0 l |6 Z

0IFFERENTIAL CORRECTIONa

TOE 2.4774 TRA 3.5118 TC3-2.654) BAU ].7833

ROE °444) RR_ -.OOA5 RC) .018) FAU .OJ?O4

FOE .3415 FRA 1.0662 FC) -.2924 BaP 17928

8DE 2.5J70 8RA ).3116 8C) 2.6543 rap -382

0]STANCE 568.938

93.00 VL 26.016 GAL 7.89 A?L 87.|3 HCA 29|.53 SNA 117.74 ECC .ZEZB5 INC 2.8738 v] 30.280

24.55 VP )6,)47 GAP 15.81 A?P 88.95 TAL ]58.83 TAP 90.17 RCA 84.44 APO 131.05 v2 34.955

-3.59 ?JL 52.27 TAP 176.41 ETS 273.30 ?A[ 137.00 [TE 183.71 7kC 1]8.95 ETC 167.82 CLP-|79.93

OLA 27.22 RAL 35,08 RA0 6568.4 VEL 12.53J PTH 2.27 VMP |0.148 0PA 3.68 RAP 25.04 ?CO 1.5868

L-I TIME IN] LAT |NJ LONG _MJ RT ASC IN] A_MTH IN] TIME PO CaT TIN INJ 2 LAT IN] 2 LONG

3454.02 -21.54 127.94 275.30 71.16 3 )5 38 Z854.0 -23.91 IZO.O?

3904,64 -9.33 155.33 269.98 63.|5 J 23 5 3304.6 -12.88 148,43

3073.52 -25.?2 lOI.?Z 2?6.58 73.39 5 27 20 247).5 -27.Z5 93.01

3760.38 -5.94 142.93 268.13 60.65 Z 7 20 3160.4 -9.81 136.?7

2682.00 -32.06 73.52 278.60 77,44 7 25 55 2082.0 -33.45 64.56

3774.66 .07 136.30 264.4? 55.82 2 18 6 3124,7 -4.41 130.29

MI0-COURS[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURAC y

SGT 3487.5 5GR 426.9 aG3 115.2 ST 2636.? SR 426.3 sa 547.0

RRT ,)936 RRF .3725 RTF ,9))) CRT .9000 CR5 -.8)09 C$T -.99D0

SGB 5499.1 R23 .0016 RI3 .9333 LSA 2719.0 MS4 200.3 aSA 14.7

aGJ 5A83.J aG2 )91.9 THA J.77 ELl 2664.6 _L2 J83.8 AL_ 8.}Z

LAUNCH OATE OEC 25 1965 FLIGHT TZ_( 196.00 ARRIVAL 04 TC JUL 9 I966

HELIOCENTRIC CONIC 01STANCE 373,8A3

RL |41.J4 L*L ,00 LOL 93.00 VL 2_.973 GAL 8.84 AZL 87,19 NCA ?94.52 SMA

RP 108.37 LAP -2.36 LOP 27.54 VP 36.329 GAP 18.44 AZP 88.8) TAL J57.I7 TAP

RC 203.147 GL 11.31 GP -3.33 ?EL 49.76 ?AP 176.A0 ET5 ?60.87 ?AE 132.04 ETE

PLANETOCENTR_C CONIC

C3 39.759 VHL 6.)D3 DL_ 27,07 RAL )7,96 RAD 636_.3 VEL J_.694 PTH 2.)J VHP

LNCN AZMTH LNCH TIME L-i TIME INJ LAT INJ LONG I_J RT AaC INJ AZMTH

90.00 2 54 _9 )483.82 -21.27 128.70 280.18 70.88

90.00 0 26 45 3947,89 -8.0! 137.82 ??4.33 82.75

I00.00 4 30 )8 30_,88 -24.87 |02.)9 _8|.47 72.86

]00.00 I I) 8 )798,08 -4.68 J45.0J 772.5I 60.44

Jl0.OO 6 54 29 2703._0 -31,73 73.09 ?83.39 76.56

llO.OO I 73 46 3758.40 1.36 138.76 _68.76 55.84

OIrFERENTIAL CORRECT]ONa N|0-COUR$E EXECUTION ACCURACY

TOE 2.4982 TRA 3.9?42 TC3-2.3527 8EU 1.2506 SGT 5476.4 aGR 4?3.3 aG3 ||0.4

R0E .4833 RRA .0129 RC3 .01|4 FAU .01089 RRT .4184 RRF ,3963 RTF .9384

FOE ,_Z99 FRE J.J221 re3 -.2)?_ BSP 17995 $_B 5492.6 RZ3 .OOJ9 RJ3 ,938A

BO[ 2.3412 8RA ).9243 6C3 2.35?7 FSP -374 5GJ 5479.3 SG2 384.2 THA 1.86

J17.51 ECC .29272 |NC 2,8101 v] 50.280

91.69 RCA el:J| _PO 151.91 v2 34.968

183.69 ZAC ]21.27 [TC 167.70 CLP |79._9

10.535 0PA 4,69 RAP 21.23 ECC 1.6543

INJ TIME PO CST TIM INJ ? LAT IN] 2 LONG

) 52 5 286_.8 -23,69 |20,if?

1 32 33 3347.9 -1|.60 J30.99

3 42 9 2490.9 -26.98 94,Z3

2 J6 26 3|98.1 -8,58 ]38.40

7 39 32 2]03.) -33.25 66.19

2 28 24 5158.4 -3.J3 132,06

ORG]T 0?TERM|NATION AC(URACY

ST 2569.9 aR 422.9 58 538,_

CRT ,8876 CRS -.8193 CaT -.99]0

L$_ 265J.4 MaA 206.8 aaA J3,9

ELl 2597,3 EL2 |92.7 4LF 8.36
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES VOL. 2. 1965-66_

LJuNCM CATE C£( ?_ 196_

_£LZOC(NTe[C CO_[C

eL 147.14 LAL ,00

eP 108.33 LAP -2.4_

eC 204.893 GL 10.55

PLANETOCENTel( CONIC

C3 44.594 VML 6.678

LNCN A_MTH LNCH TIM_

90.00 3 11 9

90.00 0 3J 36

lO0.O0 5 5 27

100.00 1 ?0 0

II0,00 7 7 42

llO.O0 I 34 14

FLIGHT TIME 198,00 4RRIv4L C4T[ JUL II 1966

O_STANCE 578,608

LOL 93.00_VL 75.931 GkL 9.86 4?L B?.Z6 NCA 797.71 t_IA 117.78 ECC .30365 INC 2.7429 vl 30.?B0

LOP 30.74=VP 38.311 GAP 17.14 4?P 88,7_ TJL 155.54 TAP 93.?5 RE4 BI.67 4PO 151.89 V? 54.981

GP -3.47 ?AL 47.40 ZAP 178.27 ITS 248.80 74[ 138.06 [TE 183.86 74( 185.56 Ere 167.55 EkP 178.49

OLA 88.85 RAL 40.68 RAC 6568.? V[L 12.885 PTH 2.35 VHP 10.961 CP4 5.67 RAP 29.42 £CC 1.7339

k-I TIN[ INJ LAT ]NJ LONG [NJ RT A$C JNJ 4?NTH [NJ ?|HE PO CST T|N INJ 2 LAT INJ 8 LONG

54?4.85 -8J.07 J89.29 285.03 70.83 4 9 4 2874.9 -23.58 121.47

3996.74 -6.48 180.60 278.52 62.37 I 38 13 3396.7 -lO.J3 153.88

3106.39 -24.56 103.44 286.29 72,40 5 57 13 8506.4 -26.73 95.]8

3840.43 -3.25 147.35 276.75 60.27 2 84 0 3240.4 -?.19 140.77

2723.88 -31.40 76,60 288.50 75.73 7 55 5 2125,9 -35.04 67.76

5795.71 2.79 140,21 272.99 55.92 2 57 30 3195,7 -1.71 154.00

0IrFERENTIAL COI_R[CT|OIS

r_[ ?.5164 TeA 4.5656 TC3-2.0650 BAU 1.2_ll

#08 .4868 RRA .032_ RC3 .0060 rAU .00975

r0[ .5198 FRA i.1819 FC3 -.3894 BSP 18032

BO£ Z.3649 BRA 4,5637 BC5 2.0_50 FSP -366

NI0-COURSE EXECUTION JCCURACY ORBIT _ETERNINATION ACCURACY

8GT 5486.8 SGR 4]B.7 SG3 107.? ST 2502.1 SR 417,8 SS 531.6

RRT .4413 RRF .4202 Rfr ,9454 CRT .8745 (R$ -.8076 CST ".9970

SGB 5482.8 R23 .0021 R13 .9434 LSA 2583.l NSA 212.4 S54 13.Z

$G1 5469.9 SG2 375.5 THA 1.95 £LJ 2528.8 £L2 200.4 4Lr 8.36

LAUNCH 0ATE DEC 25 1965 FLIGHT T[N[ 200.00 ARRIV4L OAT[ JUL 13 1966

H[L|C([NT#I( CONIC

RL 147.14 LAL .00

RP 108.29 LAP -2.29

RE 206.614 GL 9.62

PLAN_TOC_NTRIC CONIC

C5 50.308 VHL 7.093

LNCH AZMTH LNCH TiN?

90,00 3 ze 8

90.00 0 34 58

100.00 5 20 20

J00.00 I 25 28

Z10.00 7 20 44

IIO.OO J 41 35

0/STANCE 585.203

LOI,. 93.00 VL 25.890 GAL I0.95 A?L 87.33

LO# 35.93 VP 36.295 GAP 17.92 AZP 88.63

GP -3.42 ?AL 45.18 ?AP 175.86 (tS 238.03

OLA 26.59 RAL 43.23 RAO 6_68.9 VEL 13.102

L-I 7ZN£ |NJ LAT INJ LONG INJ RT A$E

3482.33 -20.90 129.77 289.80

404_.6_ -4.bO J_3.58 282.56

3120.64 -24.28 104.39 291,03

3886.5_ -1.69 149.88 280.85

2743.90 -31.05 78.06 _93,31

3838.06 4.32 1A2.32 Z??,lJ

DIFFERENTIAL C_RECTION$

TOE Z.5418 TRA 4.8365 TC3-I.7900 BAU 1.2039

ROE .5080 RRA .053_ Re3 .0022 FAU .00858

FOE ,51J7 FRA 1.247J ¥C3 -.1477 BgP 17973

BO£ Z.8919 BRA 4.8388 Be3 J.7900 FSP -35_

HEA 300.91 SN_ Ij7.06 ECC .515?B [NC

TAL 155.96 TAP 94.87 RCA 80.10 4PO

7A[ 132.05 IT[ 183.63 ?A( 125.84 £TC

2.6717 Vl 30,780

154.03 v? 34.994

167.52 CLP 177.66

PTH 2.39 VHP /I.431 0PA 6.63 RAP 51.60 ECC 1.8279

_NJ AZNTH INJ TIN[ PO CST TIM INJ 2 LAT _NJ ? LONG

70.4_ 4 26 l0 2882.5 -23.38 1Z1.97

_2.0_ J 42 28 3449.6 -8.50 156.85

71.98 6 12 20 2520.6 -26.50 96.3!

60.1_ 2 30 14 3886.6 -5.65 145.35

74.93 8 6 28 2143.9 -38.80 69.78

56.0_ 2 45 29 3236.1 -.16 136.11

N_O-COUR$E EXEEUT/ON ACCuR_(_ O_81T CET£RNIN4TION 4CCuRAC_

SGT 5454.6 SGR 413.2 $G5 105.2 ST ?457.| SR 410.6 SS 587.4

RR7 ,4_45 RRF .444_ RTF ,9486 CRT .8610 ORS -.7961 (St -.9930

_GB _470,2 R23 .0022 R13 .9486 LSA 2517.7 NSA 216.9 SSA 12.5

8GJ _458.0 SGZ 363.7 THA 2.02 ELI 2462.8 EL2 206.6 4LF 8.51

LAUNCH 0ATE 0£C 25 1965 FLIGHT TIN[ 202.00 ARRIVAL CAT[ JUC 15 ]966

HEL|OCENTRI( CONIC

RL 147,14 LAL .00 LOL 95.00 VL

RP 108.25 LAP -2.15 LOP 57.13 VP

• C 208.509 GL 8.71 GP -3.57 7AL

PL4NETOCENTRI_ C_ZC

C5 57.081VHL 7.555 0LA 26,29 RAL

LNCH AZMTH LN(H TIN[ L-[ T;NE INJ LAT

90,00 3 44 55 3489,10 -20.75

90.00 0 57 10 4105.35 -3,01

100.00 5 35 3 3134.01 -23.98

]O0.O0 ] 29 42 5935.67 -.03

J10.O0 7 33 29 2763_47 -30.70

110.00 l 47 46 3878.97 5.95

CIFFERENT]AL CCIRRECTIONS

TOE 2,5616 TRA 5.3395 TC3-1.5353 BAU 1.1716

RC£ ,fl291 RRA .0773 RC3 -.0004 FAU .0074_

ro[ .5041 FRA 1.516| FC3 -.1130 BSP 18008

B0E Z.6157 BRA 5.3400 B(3 1,5353 r$P -348

0ISTANCE 587.591

25.849 G4L 12.14 A?L 87.40 NCA 304.11 SNA 116.85 £CC ,38929 INC 8.5954 VI 30.880

56.279 GAP |8.77 A?P 88.54 TAL 152.45 TAP 96.56 RC4 78.57 4PO 155.58 V2 55.007

43.10 7AP J75.36 £TS 228.99 7AE 152.01 ET£ 185,60 ?AC 188.08 £TC 167.05 CLP 176.81

45,61 RAO 6569.0 VEL 13.358 PTH 2.44 VHP 11.958 0P4 1.55 RAP ]5.76 EEL 1.9394

INJ LONG ]NJ RT A$C INJ A_NTH INJ TIN[ PO (ST TIN ZNJ 8 LIT ZNJ ? LONG

130.21 294.47 70.29 4 45 4 2889.1 -23,25 172,43

166.70 286.47 61.83 1 45 55 3505.5 -6,76 160.0E

105.29 895.68 71.59 6 27 17 2534.0 -86,27 97,8=

152.58 284.81 60.11 2 55 18 5335.7 -4.00 146,05

79.48 298.00 74.16 8 19 52 2165.5 -32,56 70,75

144.58 181.J0 56.28 2 58 85 3279.0 1.48 138.35

N_D-COURSE EXECUTION ACCURACY ORBIT CETERMINAT/ON 4CCURAC_

SGT 5436.3 SGR 406.6 SG3 102.8 ST 2359.5 SR 4OI.7 53 524.3

RRT ,4870 RRF .4681RTF .9537 CRT .8468 CRS -,7843 CST -.9939

$G8 _451,5 R_3 .0019 R13 .9537 LS_ 2449.9 NSA 220.5 $54 11.9

SGJ 5440.0 552 354,9 TH_ 2.09 ELl 2394,0 £L2 211,5 ALF 8,23

L4UNCH 04TE O£C 25 1965 FLIGHT TIME 204.00 ARR|VAL 0ATE JUL 17 1966

HELZO(ENTRZC CONIC DISTANCE 591.727

RL 147.14 LAL .00 LOC 93.00 VL 25.8J0 G_L 13.43 A?L 87.49 HCA 307.31 SNA 116.64 £CC .34438 INC ?.5131 VI 30.280

Rp 108,21 LAP -?.00 LOP 40.34 vP 36,264 GAP 19.73 ATP 88.48 TAL 151.02 TAP 98.34 RCA 76.47 4PO 156.81 v? 35.020

RC ?09.976 GL 7,84 GP -3.52 ?AL 41.J8 ?_P J74.73 ET$ 2_I.64 ZAE 131.93 ET[ |85.58 ?AC 130.28 ETC 166.73 CLP 175.91

PLAN_TC_NTR_C CONIC

C3 65.145 VHL 8.071 0LA 25.95 RAL 47.81RJ0 6569.2 VEL 13.656 PTH 2.50 VHP 12.533 0PA 8.45 RAP 35.91ECC 2,0721

LNCH AZNTH LNCH T[NE L-I TZN[ _NJ LAT _NJ LONG INJ RT AS( |NJ AZMTH INJ TIM£ P0 CST TIN INJ 2 LAT INJ ? LONG

90.00 4 I 16 3495.65 -20.60 130.63 299.02 70,13 4 59 32 2895.7 -25.12 127.86

90.00 0 38 22 4162.95 -I.16 169.91 290._3 61.70 J 47 45 5565.0 -4.93 J65.77

100.00 5 49 28 3J46,80 -23,70 106.i_ 300.|9 71.23 6 4J 5_ _46.8 -26,04 98.17

JO0.O0 J 32 51 3987.04 1.72 15_.40 288.63 60.15 2 39 J8 3387,0 -_.27 J48.87

IJ0.00 7 45 52 2?82.64 -50,33 80.85 _02.56 75.42 8 32 14 2182.6 -52.30 72.19

110.00 | 52 57 3923.96 7.64 J46.96 284.9? 56.58 2 58 2J 33?4,0 3.Z0 J40.?0

OIFFER[NTfAL CORR[C T_ON$ M|0-COURSE _X_CUT]ON ACCURACY ORBIT 0_T_RNINA 7ION ACCURACv

TO£ 2.5848 TRA 5.8815 TC3-I.2978 gAU J.|303 SGT _414,4 $GR 598.9 5G5 J00.4 ST 2304.6 5R 39J,3 55 5?3.7

R0£ ,5501RRA .J029 RC3 -.0019 FAU .00629 RRT .5094 RRF .4916 RTF .9589 CRT .8323 CRS -.7789 CST -.994_

rO£ .4986 FRA 1.3914 FC3 -.0858 _$P 18009 SG8 5429.J R25 .00J4 R15 .9589 LSA 2385,1 HSA ??2.3 SSA IJ,5

BO£ ?.6427 _RA 5.8824 8C5 1.2978 FSP -341 $GI 5418,2 SG2 543,0 THA 2.16 ELI 8387.7 [L8 8J4.7 4LF "8.JI

7051



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 2, 1965-66

LAUNCH _ATE 0EC 25 1925 FLIGHT TIME 206.00 ARR]¥AL 0ATE JUL ]9 J966

HELIOCENTRIC CONIC

RL J47.14 LAL .00 LOL 93.00 VL

RP 108.17 LAP -].84 LOP 43,54 VP

RC 711.617 GL ?.O0 GP -3.28 ?AL

PLAN[TOCENTRIC CONIC

C3 74.796 VHL 8.646

LNCH ATMT_ LN(H TIME

90.00 4 I? 2

90.00 0 38 4_

]00.00 6 3 27

lO0,O0 J 35 l

]]0.00 T 57 47

l]O.O0 I 57 ]O

OIFFER[NTIAL C_RECTION$

rOE _.61?6 TRA 6.4678 TCS-I.O?S5 BAU J.0784

RgE .5709 RRA .J306 RE] ".O024 FAU .00507

ro£ .4952 rRA J.4740 FCJ -.0597 BSP 17994

BEE 2.6742 BRA 6.469] BE3 ].078_ FSP -335

OI$T&NCE 595.551

25.773 GJIL 14.64 ATL 87.58 NCA 3J0.52 SMA II6.44 ECC .36128 INC 2.4233 V! 30.260

36.250 GAP Z0,80 47P 86.42 TAL 149.69 TAP ]00.2] RE4 74.37 APO J56.5] v2 35.034

59,41 ZAP |74,00 ET$ 215.73 ?AE 131.80 [TE ]83,54 7AC ]32.44 ETE ]66.36 CLP J74,97

DLA 25.5? RAL 49.63 RAD 6569.5 VEL ]4.005 PTH 2.56 VHP J3.lB3 0P4 9.31 RAP 38.02 £CC 2.23t0

L-I 7IN? IN] LAT IN] LONG IN] RT AS( IN] A_NTH IN] TIN? PO (ST TIN IN] 2 L4T |NJ 2 LONG

3502.22 -20.44 ]3].03 303.42 69.97 3 15 24 2902.2 -22.99 123.30

422].73 .74 I7_,J9 293.84 6].69 ] 49 6 _62].7 -3.0_ 166.36

3/59./4 -23.43 ]06.95 304.fl6 70.68 6 36 6 Z559.! -25.82 98.97

4040.04 3.51 158.3J 292.3J 60.30 2 42 Z] 5440.0 -.47 ]5].76

2801.39 -29.96 82.]6 306.96 72.7J 6 44 29 2201.4 -32.03 73.56

39?0.56 9.38 |49,45 _8,71 56.98 5 3 20 33?0.6 4.97 |43.J4

MI0-COUR$E EXECUTIOn] ACCURACY ORBIT 3ETERMINA ?ION 4CCUR4C v

SG7 5388.9 SGR 390.Z SG3 96.] ST 2242.7 SR 579.3 SS 525.8

RRT .53|6 RRF .5152 RTF .9639 CRT .6171 CR5 °.7619 CST -.9956

$65 5403.0 RZ3 .0010 RJ3 .9639 LSA 2323.9 NSA 222.7 SSA I0.7

SGJ 5392.9 SGE 330,3 THA 2.2l ELI 2264.3 EL2 216.3 4Lr 7,95

LAUNCH DATE DEC 23 J969 FLIGHT TIME 206.00 ARRIVAL DATE JUL 21 1966

HELIOCENTRIC CONIC

RL 147,14 LAL .00 LOt.

RP ]06.J3 LAP -],66 LOP

RC 2]3,230 GL 6.18 GP

PLANETO_ENTRIC CONIC

C3 86.419 VNL 9.296 DLA

LNCH ATMTH LNCH TIN[ L-| TIN] IN] LAT

90.00 4 32 5 3508.84 -20.29

90.00 0 38 21 4261,14 2,66

]00.00 6 ]6 52 3171.06 -23.I6

]00.00 | 36 16 4094.|5 5.33

]]0.00 B 9 I! 28J9.63 -29.58

llO.O0 2 O 26 4018.34 lI.|4

O|FFERENT]AL CC]RREETION5

T0E 2.6499 TRA 7.]067 TC3 -.6756 8AU ].0JI7

ROE .59J6 RRA .1605 RE3 -.00Z0 FAU .00373

rDE .4949 FRA ].5658 rC3 o.0373 BSP I?B90

BDE Z.TiS] BRA 7.]065 BE3 .87_6 FSP -324

0ISTANC£ 598.987

93.00 VL 25.736 GAL J6.39 AZL 87.68 HCA 313.72 SMA ]16.25 ECC .38029 INC 2.3243 vl 30.?B0

46.74 VP 36.237 GAP 22,0I AZP 88.39 TAL ]48.48 TAP 102.20 RCA 72,04 4PO 160.46 v2 35.047

-3.24 7AL 37.6I ZkP I73,|6 [TS 210.93 ZAE I31,62 ETE 183.51 ?AC J34.55 ETC 165,93 CLP ]73.97

25,J7 RAL 51.67 RAO 6569.7 VEL 14.4J4 PTH 2,6Z VHP 13.919 DPA ]0.]3 RAP 40.]0 ECC ?,4222

INJ LONG INJ R7 A$C INJ AZMTH INJ TIME PO C97 TIM |NJ 2 L4T INJ 2 LONG

]3|.47 ]07.64 69.6| 5 30 34 2906.6 -22.86 |23.74

J76,flI 297.3I 61.80 J 49 42 3661.] -].14 I69.66

I07.73 308.76 70.55 7 9 43 257J.I °25.60 99.78

IQI,30 295.83 60.54 2 44 30 3494.| 1.36 J54.75

_3.47 3I|.J8 72.04 6 36 lI 2219,6 -31.75 74.93

]32,03 292,3I 57.47 3 ? 24 34]6.3 6,77 145.66

HI0-COURSE EXECUTION ACCURAC_ ORBIT DE TERMINAT|ON 4(CURAC_

$GT 5360.9 SGR 380.6 6G3 96.0 ST 2]85.8 SR 366.] SS 53].4

RRT ,5538 RRF .5388 RTF .9668 CRT .8036 CRS -.7520 (ST -.9964

$GB 5374,4 R23 .0005 RJ3 .9686 LSA 2266.2 MSA 22J.4 SSA ]O,J

SGI 5365.I SG2 3J6.7 THA 2.26 EL] 2205.7 EL2 215.9 4LF 7.74

LAUNCH CAT£ DEC ?5 ]965 FLIGNT TIME 210.00 4RR]V4L _4TE JUL 23 1966

HELIOCENTRIC CONIC 01STANCE 60].935

RL 147.]4 LAL .00 LOL 93.00 VL 25.702 GAL ]6.]2 AZL 87.79 HCA 316.93 5N4 ]]6.07 ECC .40174 INC 2.2144 V! 30.260

RP JOB,D9 LIP -|.5] LOP 49.95 YP 36.225 GAP 23.36 A?F 86,36 T4L ]47.40 TAP J04.34 R_A 69.44 APO J62.70 v2 35,060

RC 714.616 GL 5.40 GP -3.2J ?AL 36.37 ?AP IT2.?2 ETS 207.D4 ?4E 131.37 ETE ]63,47 74C ]36.59 ETC (65.45 CLP ]72.9]

PLAN_TO(EN7R_C CONIC

C5 ]00.5]8 VHL ]0.026 DLA 24.74 RAL 53.3| R4D 6569.9 VEL ]4.895 PTH 2.69 VHP ]4.743 DPA |0,9] RAP 42.|3 [CC ?,6_4_

LNCN 4_HTR LNCH TIME L-I TIME IN] LAT ]NJ LONG IN] RT ASC ]NJ 4ZMTH ZNJ TIME PO C$T 7IN IN] 2 LA T IN] 2 LONG

90.00 4 46 22 3513,37 -20.14 131.89 3]1.67 69.66 5 44 38 29]3.4 -22,72 124.18

90.00 0 37 |2 4340.73 4.57 |79.64 300.6I 6_,02 ] 49 32 3740.? .79 lT3.ZO

100.00 6 29 38 3162.44 -22.90 |08.48 3]2.75 70.24 7 22 40 2582.4 -25,38 100,56

]00.00 1 56 3? 4]46.69 7.|5 |64.34 299.I9 60,90 2 45 46 5346.9 3.22 157.76

]lO.O0 8 ]9 59 2837.19 -29.2| 84.70 3]S.|9 7].40 9 7 |6 2257.2 -3J.47 76.22

I]O.O0 2 2 43 4066,90 12.9] 154.66 295.75 _8.07 3 _0 32 3466.9 8.59 146.24

OIFFER£NT|AL CC_qRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT 0£TERNINA ??ON ACCURACY

TOE 2.6920 TRA 7.7967 TC3 -.6927 BAU .9309 SGT 3326.6 SGR 369.9 SG3 93.9 ST 2129.? SR 351.5 SS 539.6

RCE ,6JIB RR4 .19]$ RC3 -.0012 FAU .00_29 RRT .5732 RRF ._6]6 RTF .9735 CRT .7697 ORS -,7425 CST -.997]

r_E ,4963 FR4 1.6666 FC3 -.0197 BSP I787I SGB 5339.7 R23 -.0002 R13 .9735 LSA 2214.1 MS4 218,5 SSA 9.5

B_E 2.7606 6RA 7.6010 BC3 .6927 FSP -317 SGJ 5331.1 SG2 302.3 THA 2.29 ELI 2]47.9 EL2 2]3.8 ALF 7.50

LAUNCH DATE 0EC 23 1965 FLIGHT TJHE 212,00 4RRIV4L C4TE JUL Z5 J966

HELIOCENTRIC CONIC

RL ]47.]4 LAL .00 LOt.

RP J06.O5 L4P -].34 LOP

RC 2]6.37_ GL 4.65 GP

PLANETOCENTRIC CONIC

C3 ]I?.76] VHL i0.652 DLA

LNCH AZNTH LNCH TIME L_I TIME IN] LAT

90.00 4 59 49 352].57 -I9.99

90.00 0 33 16 4400.]5 6.45

lO0.O0 6 4! 42 3193.O9 -22.65

]00,00 J 36 4 4203.66 B.96

]10.O0 6 30 7 2633.65 -2_.64

JlO,OO 2 4 B 4J]3,86 14.63

OIFFERENTIAL CORRECTIONS

TPE 2.7463 TRA 6.5559 TC3 -.3770 B_U ,_796

ROE .6319 RRA -225I RC3 .0002 FAU .00066

F06 .50J] FRA ].7798 F(3 -.0046 BSP ]7635

BOE Z.6]60 BRA 8.5569 BE3 .5270 FSP -3J]

OISTANCE 604.263

93.00 VL 25.669 GAL 20.04 AZL B?.9| HCA 320.15 SMA 115.90 ?CO .42604 INC 2.0902 Vl 30,260

53.16 vP 36.213 GAP 24.94 AZP 88.39 T4L 146.50 TAP 106.63 RE4 66.52 APO 165.26 V? 3_.073

-3.]7 ?AL 33.|2 ZAP ]7|.|7 _TS 203.6| 74[ |3],03 ETE I63.42 ?AC ]56.54 ETC 164.90 CLP 17].76

24.26 RAL _4.76 RAO 6370.2 VEL I5.463 PTH 2.76 vHP |3.686 DPA 1].64 RAP 44.]0 ECC ?.9380

IN] LONG IN] RT _$C IN] A_NTH IN] TIME PO C$T T|H IN] 2 LAT IN] ? LONG

132,29 313.46 69.3! 5 58 30 2921.6 -22,60 ]24.59

I83.19 303.72 62.37 ] 46 36 3800.2 2.70 J76.57

109.|7 316.5] 69.96 7 34 53 2593.I -25.16 101.79

J67,42 302.37 6J.36 2 46 8 3603.9 5.07 160.79

85,66 3J6.96 70.60 9 17 4] 2233.9 -3|.J_ 77.44

J57,40 299,02 5_.77 3 J2 44 35]5.9 IO.4] ]50,_7

MI0-COUR$E EXECUTION ACCURACY ORBIT DETERMIN4 TION ACCURACY

$GT 528_,7 $GR 358,2 $_3 9?.0 ST 2077.D SR 335,9 $$ 55J,6

RRT .5962 RRF .3840 RTF .9779 CRT .?76? CR$ -,734J CST -,9977

$GB 5300.6 R23 -.0009 R]3 .9779 LSA 2]64.5 MS4 2J3.9 SSA B.9

SGI 5293.0 SG2 2_7.3 THA 2,52 ELl 2093,5 EL2 ?09.9 ALF 7.73

2032



JPL TM 33-99 EARTH--VENUS TRAJECTORIES *VOL 2, 1965-66)

LAUNCH 0ATE 0[C _ 19_5 FLIGMT TIME 2J4.00 4RRZVAL CAT[ JUL Z7 1966

HEL|OCENTRJC CON]C

RL |47.|4 LAL .00 LOL 93.00 VL

RP |DS.0I L4P -I.16 LOP 56.37 VP

RC 2|7.906 GL 3,92 GP -3.14 ZAL

PLANETOCENTRIC CONIC

C3 |39.04| VNL 11,797

LNCN 4ZMTH LNCH TIN_

90.00 5 12 22

90.00 0 32 30

100.00 6 52 58

lOO,OO 1 34 35

110.O0 8 39 32

I|O.OO ? 4 30

0IFFERENTIAL CORRECTIONS

TOE 2.8166 TRA 9.3683 TC3 -,3778 BAU ,7023

RDE .6517 RRA o2598 RC3 ,001B FAU-.00126

FOE .5097 FRA 1.9070 FC3 .0079 BSP J7777

BOE 2.6910 BRA 9.3919 BC3 .3778 FSP -305

0ZSTANCE 605.796

25.639 GAL 22.?0 AZL BB.05 HCA 323.36 SN4 |15.74 [CO .45369 ZNC 1.9479 V| 30.280

36.Z06 GAP 26.73 A?P 68.44 TAL 143.81 TAP 109.17 RE4 63.23 APO 168.25 V2 35.086

34.06 ZAP J70.OJ ETS 201.08 ?AE 130.59 £T£ 183.37 ?AC 1i0.39 [TC 164.3| CLP 170.51

OLA Z3.BO RAL 35.98 RAD 6570.5 VEL 16.136 PTH Z.84 VHP 16.767 OP4 |?.3Z RAP 43.98 ECC 3.Z683

k-I TINE ZNJ LAT JNJ LONG IN| RT ASC IN| ATNTH |NJ TIME PO C$T T|M IN| 2 LAT ]NJ Z LONG

3527.08 -I9.86 132.64 318.98 69.39 6 J1 9 2927.1 -22.48 124.95

4459.10 8.30 166.54 306.6? 62.83 1 46 49 3859.1 4.59 129.82

320E.71 -22.43 109.80 320.01 69.70 ? 46 ?j ?602.1 -24.99 10|.94

4Z58.71 10,73 J70.52 305.33 61.93 ? 45 34 3658.7 6.90 163,64

2869.31 -28.49 86.92 322.45 70.26 9 ?7 ?1 2269.3 -30.9! 78.56

4164.87 16.36 160.17 302,09 59.56 3 13 35 3364.9 |2.20 153.54

NZ0-COURS[ EXECUTION ACCURACY ORBIT _[ TERMZNATIC_¢ ACCURAC Y

5GT 5246.3 SGR 345.4 5C3 90.l ST ?027.3 SR 319,3 ss 567.8

RRT .6166 RRF .6058 RTF .9819 CRT .7649 CRS -,7ZTO CST -,9963

SGB 5257.6 R?3 -.0016 RJ3 .9819 LSA 2119.4 NSA ?07.7 SSA 8.3

$GI 5250.6 SG2 271.7 THA 2.33 ELl 2042.3 £L2 204.2 ALF 6.94

L4UNCH DATE DEC 25 1965 FLI6HT TIME E|6.00 ARRIVAL 0ATE JUL Z9 |966

HELIC_CENTRIC CONIC

RL 147.14 LAL .00 LOL 93.00 VL

RP 107.97 LAP -.98 LOP 59.58 VP

RC 219.4|0 GL 3,23 GP °3.10 ?AL

PLANE TOCENTRIC C_IC

C3 165.371 VHL 12,867

LNCH AZNTH LNCH TIH£ L-I TIN[ |NJ LAT

90.00 5 23 58 3531.47 -19.75

90.00 0 28 47 4517.33 10.09

IO0.O0 7 3 23 3210.91 -22.23

IOO.O0 I 32 3 4313.13 12.46

IJO.OO 8 48 8 2883.J9 -28.J7

JIO.OO 2 3 47 4213.61 lB.02

OIFF£RENTIAL CC_R£CTIONS

roe 2.9110 TR410.3097 TC3 -.2436 BAU .5398

ROE .6716 RRA .2956 RC3 ,0036 FAU-.O0363

rOE ._?39 FRA 2.0519 FC3 .0190 BSP 17614

BOE ?.9875 BR410,3139 8C3 .24_9 FSP -297

O]_TANCE 606.300

25.61! GAL 24.65 AZL 66.22 HCA 326.58 SNA 115.60 ECC .48524 [NC 1.7823 Vl 30.280

36.198 GAP Z8.BO AZP 86.51 TAL 145.36 TAP 11J.96 RCA 59.51 APO 171.69 v2 35.099

33.23 ZA# |68.70 ETS J98,75 ?A£ 130.02 £TE 183.30 7AC 142,11 ETC 163.68 CLP I69.J3

OLA 23.28 RAL 56.97 RA0 6570.8 VEL J6.938 PTH 2.92 VHP 18.014 0PA 12,94 RAP 47.75 ECC 3.7249

IN| LONG IN| RT AS( IN| AZNTH JNJ TIN[ PO {ST TIM IN| 2 LAT IN| ? LONG

132.92 322.18 69.29 6 22 49 2931.5 -22.39 125.24

J89.88 309.27 63.40 ! 44 5 3917.3 6.44 J63.10

J10.33 323,18 69.49 7 56 54 2610,9 -24.82 102.49

173.64 308.04 62.61 2 43 56 3713.l 8.69 J66.68

87.87 325.62 69.78 9 36 I1 2283.2 -30.65 79.56

162.98 304.9! 60.45 3 14 1 3613,6 13,95 156.23

MI0-COURSE EXECUTION ACCURAC_ ORBIT 0[ T[RN/NAT[ON ACCURACY

SGT 5201.0 SGR 331.7 SG3 88.4 ST 1962.0 SR 302.1 SS 5_9.5

RRT .6364 RRF .6269 RTF .9855 CRT ,7549 CRS -.7?|T csr -.9987

SGB 5211.6 R23 -.0022 R13 .9855 LSA 2080.2 NSA 199.8 554 7,8

SGJ 3205,3 SG2 255.7 THA 2,33 ELl 199fl.? EL? 196.8 ALF 6.63

L4UNCN OAT[ 0EC 25 |965 FLIGHT TIN[ 2J8.00 ARRIVAL 0AT[ JUL 31 ]966

H[LIOCENTRIC CONIC

RL |47.J4 LAL .00 LOL 93.00 VL

Rp JO7.93 LAP -.80 LOP 62.80 VP

RC 220.887 GL 2.55 GP -3.07 7AL

PLAN[TOC_NTR|C CONIC

C3 199.003 VHL I4,101

LNCH AZNTH LNCH TINE

90.00 3 3J 33

90.00 O 23 58

|00.00 7 I2 52

100.00 I 28 El

J|o,oo 8 55 _0

110.00 ? J 91

DIFFERENTIAL CC_RECTI_S

TOE 3.0?79 TRAIl.3230 TC3 -.1264 8AU .3365

R06 .6914 RRA .3314 RC3 .0053 FAU-.00652

F0E .3430 FRA ?.?160 FC3 .0284 BSP 17532

BOE 3.1058 8R411,3Z78 BC3 .1265 rsP -292

OISTANCE 605.455

25.586 GAL 27.46 AZL 98,4J HCA 329.79 SMA 1|5.47 ECC .52134 INC 1.5655 V| 30.Z80

56.J93 GAP 31.22 AZP 98.63 TAL |45.Z9 TAP ||5.07 RCA 55.27 APO 175.67 VZ 35.1J1

32.65 ZAP 167.22 [TS 196,73 ?A£ 129.29 £T£ 183.23 ?AC 143,68 [TC 163.02 CLP |67.59

OLA 22.74 RAL 57.70 RAO 657I.J VEL I7.898 PTH 3.00 VHP 19.465 0PA 13.50 RAP 49,37 ECC 4.27_I

L-I TIME IN| L_T IN| LONG IN| RT 43C ]NJ ATMTH IN| TIME PO CST T_N IN| 2 LAT IN| Z LONG

3534.22 -19.68 133.09 325.02 69.22 6 33 27 2934,2 -?2.34 125.42

4574.67 1J.82 193.20 31J.63 64.08 I 40 13 3974,7 8.?4 186.33

3217,23 -22.08 110.74 326.00 69.32 8 6 29 2617.? -Z4.69 lo?.gz

4366.89 14.12 J76.77 310.46 63.38 2 41 8 3766.9 10,43 169.92

2895.06 -27.89 88.68 328.41 69.38 9 44 6 2295.1 -30.43 B0.4|

4261,83 19.62 165.81 307.46 61.43 3 12 53 3661.8 I5.65 1fl8,93

NI0-COURSE EXECUTICe4 ACCURACY ORBfT OETERNINJTION ACCUR4C v

SGT 5148.3 SGR 316.8 SG3 86.7 ST J936.6 SR ?84.? 55 6|6.4

RRT ,6546 RRF .6464 RTF .9887 CRT .7464 CR5 -.7175 CST -.9990

SGB _|58.1 R23 -.0029 R13 .9887 LSA ?043.2 MSA 190.6 SSA 7.2

SGJ 5152.5 SG2 ?39.3 THA Z,3I ELI 1948,3 EL2 J88.0 ALF 6,3|

LAUNCH DATE OEC 25 1965 FLIGHT TINE 220.00 ARRIVAL DATE AUG ? 1966

HELIOCENTRIC CONIC

RL 147.14 LAL .00 LOL 93.00 VL

RP 107.89 LAP -.61 LOP 66.02 VP

RC 222.336 GL 1.91 GP -3.03 ZAL

PLANETOCENTRIC CONIC

C3 241.614 VNL 15.544 OLA

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

90.00 5 44 3 3534.72 -19.67

90.00 0 17 50 4631.03 13.48

100.00 7 ?1 IB 3221.12 -21.99

100,00 1 23 I5 4419.85 15.71

1J0.00 9 E 32 2904.43 -27.66

liD.DO 1 58 31 4309.32 21.14

OIFF£RENTIAL C_RECTIONS

TO£ 3.1782 TR412.4415 TC3 -.0236 BAU .0796

ROE .7116 RRA .3661RC3 .0070 FAU-.OI02|

FOE .3694 FRA 2.4036 rC3 .0366 8SP 17426

BDE 3.2569 8R412,4469 BC3 ,0246 FSP -787

OISTANCE 602,838

25.566 GAL 30.69 AZL _8.65 HCA 333.01 SNA J15.37 Ecc .56271 INC J.3467 V| 30.280

36,19J GAP 34.07 AZP 68,80 TAL J45.58 TAP |18.59 RCA 50,45 APO 180,29 v2 35,|?4

32.35 ZAP 165.54 ET5 194.95 ?AE J28,36 ETE 183.|4 ZAC J45.06 ETC 162,37 CLP 165.8_

22.J6 RAL 56.|2 RAO 6571,4 V[L 19.051 PTH 3.06 VHP 21.156 0PA 14.O0 RAP 50.81 £CC 4.9764

INJ LONG INJ RT A$C INJ AZNTH INJ TIN[ PO CST TIM INJ ? LAT ]NJ _ LONC

133.12 327,44 69.2! 6 42 5? 2934.7 -2?.33 |25.45

196.51 313.63 64.86 ! 35 J 4031.0 9,96 J89.58

110,99 328.38 69.22 8 14 59 2621.1 -?4.62 |O3,J8

J79.90 3J2.53 64.24 2 36 55 3619.9 J2.J2 172.95

89.32 330.?6 69.06 9 50 56 2304.4 -30.25 BJ.08

168.65 309,67 62.49 3 10 20 3709.3 17.29 161.64

MI0-COUR$E EXECUTION ACCURACY ORBIT 0[T[RNINATION ACCURACY

$GT 5089.1SGR 300.8 SG3 85.2 ST 1891.9 SR ?65.9 SS 650.0

RRT ,67J0 RRF .6639 RTr .9914 CRT .7399 CRS -.7150 CST -,9993

5GB 5098.0 R23 -,0035 R|3 .99J4 LSA 2010.0 MSA 180,? SSA 6.6

SGI 5093.1 SG2 222.9 THA 2.26 EL| J902.2 EL2 J77.9 ALF 5,99

?033



JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL 2, 1965-66)

LAUNCH OAT[ 0EC 26 1965

HEL|OCENTRIC CONIC

RL 147.|3 LAL .00

RP 107,81 LAP 3.|4

RC 66,268 GL 1Z.44

PLANETOCENTRIC CONIC

C3 _.804 VHL 7.Z67

LNCH AZNTN LNCH TIME

90.00 1 35 10

90.00 I1 4 30

100.00 Z 51 43

100.00 12 30 39

J|0,00 3 49 2

11o.oo 13 50 9

FLIGHT TIME 70,00 ARRIVAL CAT[ MAR 6 |966

0ISTANCE 205.79Z

LOL 94.01 VL 29.296 GAL -13,66 AZL 86.85 MC* 94.65 SMA 140.32 ECC .?4091 [NC 3.I513 Vl 30.?8!

LOP J88,67 VP 38,937 GAP -3.90 A?P 90,26 ?AL 245,04 TAP 339.69 RCA 106,5J APO 174,1Z vZ 35.149

GP 8.52 ?AL 160.47 ZAP 52.82 [TS 351.77 ?AE I67.54 [T[ 1.56 ?AE 50.24 ETC 166.84 CLP -32.34

0LA -9.75 RAL 289,01RA0 6568,9 VEL 13.197 PTM 2.41 VHP 4,716 0PA -10.56 RAP 317.26 ECC 1.8690

L-| T|ME ;NJ LA7 |NJ LONG |NJ RT ASC |NJ A?MTH |NJ TIME PO CST TIM INJ Z LAT INJ Z LONG

2|48.75 -17.92 37,36 |64,48 112.30 2 10 59 1548.? :14.74 30.12

3407.28 28.04 248,I0 |71,64 85.86 J2 34 58 4807,3 27.17 239.54

1901.82 -19.28 18.60 I63.88 113.30 3 Z3 25 1301.8 -13.96 11.37

3129.44 29,51 227.53 |71.51 84,98 13 56 29 4529.4 28.50 218.8T

1722,3I -22.89 3.20 162.10 1|6.I! 4 17 45 J122,3 -19.19 356.01

4881.71 33.46 208.22 171.00 62.55 15 II 51 4281.7 32.0? 199,?6

DIFFERENTIAL CORRECTIONS

TDE -.0932 TRA -.5324 TC3 ,O84| 8AU .062|

RDE -.4883 RRA .1435 RE3 .0255 FAU .09852

F0E .4181 FRA-I.5484 FC3-1.6|52 8SP 433

80[ .4975 8RA .5514 803 .0879 FSP -670

LAUNCH 0ATE OEC 28 J963

HEL|OCENTRIC CONIC

RL 147.I3 LAL .OO

RP 107,85 LAP 3.06

RC 68.394 GL 12.33

PLANETOC[NTRIC CONIC

C3 31.709 VHL 7.191

LNCH ATMTH LNCH TIME

90,00 I 35 36

90.00 lI 3 33

I00,00 2 52 5

100.00 12 29 AT

IJ0.00 3 49 17

110.00 13 49 5

OIFF_R[NTIAL CORRECTIONS

TOE -.0825 TRA -.3757

ROE -.4832 RRA .1533

FOE .4498 FRA-I,6881

80[ .4902 8RA .5957

MI0-C(_JRS( EkECUTZON ACCURACY CRBIT _ETERMINATION ACCURACY

$GT 449.5 $GR 403.4 $03 231.I ST I48,3 SR 386.5 SS 204.5

RRT -.0852 RRr -,330| RTF ,1796 CRT .4277 CR$ .7208 CST -.3022

SG8 604.0 R23 .2506 RI3 -.2632 LSA 419.9 MSA 191.0 $SA 20.6

SGI 455.4 SG2 396.7 THA 160.89 ELI 392,4 EL2 132.0 ALF 79.48

FLIGHT TIME 72.00 ARRZVAL CA TE MAR 8 1966

01STANCE ZI2.415

LO_ 94.01 VL 29.31J GAL -13.53 AZL 86.91

LOP 191,90 VP 38.938 GAP -3.22 A?P 90.42

GP 9.02 ?AL 160.62 TAP 57.79 ETS 352.46

HCA 97.88 SMA I40.45 ECC .23843 INC 3.0927 vI 30.?81

TAL 245,29 TAP 343.I6 RCA J06.96 APO 173.93 VZ 35.138

7AE I70,39 ETE 7,28 ?AC 4_.32 _TC 167.14 CLP -57.33

0LA -9.85 RAL 288.90 RAD 6568.9 VEL I3.156 PTH 2,40 VHP 4.490 0PA -10,54 RAP 3Jfi.42 ECC 1.8510

L-I TIME INJ LAT INJ LONG INJ RT ASC |NJ A?MTH |NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2j40.13 -17,89 36,82 164.02 112.47 2 11 16 1540.1 -14.fiO 29.61

5403,51 28.03 247.97 171.19 85.79 12 33 41 4805.5 27,15 239,4?

1893.38 -|9.03 18.07 163.41 JI3.48 3 23 39 1293,4 -15.71 10,87

5127,48 29.50 227.39 171.06 84.91 13 55 1_ 4527.5 28.48 218,73

1714.28 -22.65 2.70 16/.63 116.38 4 17 51 1i14.3 -18.93 335,34

4879,35 33.44 208.03 I70.55 82,44 15 10 24 4279.4 32,03 199.O9

HI0-COURSE EXECUTION ACCURACY ORBIT DE TERNINA TION ACCURAC Y

TC3 .0476 BAU .0420 SGT 475,I SGR 408.1 SG3 254.3 ST 154.4 SR 386.8 SS 113.3

RC3 .0378 FAU .10725 RRT -.IANO RRF -.3728 RTF .3J12 CRT ,3369 CR5 .7212 CST -,3945

FC3-I,7956 8SP 504 SGB 666.3 R_ .2171 R13 -.3983 LSA 421.5 HSA Z02.0 SSA _0.6

8C3 .0608 FSP -746 SGl 487,2 SG2 393.6 THA 157,94 ELI 390,8 EL_ I43.8 ALF 81.13

LAUNCH 04T[ 0CO 26 1965
-FLIGHT TIN[ 74.00 ARRIVAL CAT[ MAR 10 1966

DISTANCE 218.993

LOL 94.01 VL 29.316 GAL -13.39 A?L 86.97 MCA 101.10 SMA 140,49 [CO ,13613

LOP 195.13 VP 38.931 GAP -2.57 A?P 90._8 TAL 245.38 TAP 346.48 RCA 107.31

GP 9.52 ?AL i60.71 ZAP 62.88 [TS 353.18 ?AE 173.28 ETE 18,20 ?AC 46.37

INC 3.0333 Vl 30.281

APO 173,66 v2 33,1E6

ETC 167,47 CLP -62. 47

DLA -9.96 RAL 288.68 RA0 6368,9 VEL 13.115 PTH 2.39 VHP 4.199 DPA -10.33

L-I TIN[ INJ LAT INJ LONG INJ RT A$C INJ A?MTM |NJ T|HE PO CST TIM

2131.45 -17.47 36.29 163.64 112.65 2 11 55 !531.3

5403,90 28,02 247,8_ 170.83 85.73 12 32 41 4803.9

1884.90 -18.BZ 17.55 161,03 113.66 3 Z4 13 1284.9

3125,68 29,48 227.25 170.69 84.84 13 54 19 4525.7

1706.22 -22,40 2,20 161.24 116,32 4 18 18 1106.2

4877.13 _3,41 207.86 170.17 82.34 13 9 36 4277.1

RAP 313.43 [EC 1,P336

INJ ? LAT INJ Z LONG

-14.25 29.09

?T,13 239.30

-15,46 10.37

2_,d6 218,_0

-1_,66 355.07

37.00 198.97

HELIOCENTRIC CONIC

RL 147.13 LAL -00

RP 107,89 LAP 2.98

RC 70.533 GL 12.24

PLANETOCENTRIC CONIC

C3 30.651 VHL 7.117

LNCH A?MTH LNCH TIN[

90.00 1 36 23

90.00 II 2 38

100.00 2 52 48

100.00 12 28 53

110.00 3 49 52

110.00 13 4B 19

CIFFERENTIAL CORRECTION5 MI0-COURSE EXECUTION ACCURACY _RBIT CE TERNINATION _CCURAC v

TOE -.0679 TRA -,6252 TC3 ,0044 8AU ,0349 SGT _14.0 SGR AI).O 503 277._ ST 152.8 SR )86.0 SS 2_0.5

R0E -.A768 RRA .1637 RC3 .0513 FAU .11378 RRT :,_1| RRF -.4161RTF .4377 CRT .7360 CRS .71_3 CST -,4918

rOE .4748 FR_-1.8204 FC3-1.9788 BSP 673 SG8 659.4 RZ3 .1865 RI3 -.513fl LSA 422.1 XSA ?1_.3 SSA 20.7

BOE .4816 8RA .6463 BC3 .0515 FSP -827 SGI 532.6 SG2 388.7 THA 137.46 ELI 388.3 EL? I_7.? 4LF 83.19

LAUNCH 0ATE 0EC Z6 1963 FLIGHT TIME 76.00 ARRIVAL CATE H_R J? 1966

HELIOCENTRIC CONIC 0|STANCE 225.527

RL 147.13 LAL .00 LOt. 94.01 VL 29.311 GAL -13,26 A?L 87.03 HCA 104.32 SMA 140.43 ECC .23397 INC 2.9723 vl 30.?_I

RP 107.9_ LAP 2.88 LOP 198,35 VP 38.917 GAP -1.96 A?P 90.74 TAL 245.34 TAP 349.66 RCA 107.59 APO 175.31 v2 35.1;4

RC 72.741 GL 12.12 GP I0,01 ?AL 160.76 ?AP 68,07 £TS 353.93 ?AE 175.75 ETE 44.22 ?AC 44.33 ETC 167,84 CLP -67,71

PLANETC_ENTRIC CONIC

C3 49.613 VHL 7.044 OLA -10.07 RAL 288.93 RAO 6_68.8 VEL 13.076 PTH 2._9 VHP 4.142 CPA -10,52 RAP 311.34 [CC 1.8165

LNCH A_NTH LNCH TIME L-| T|NE JNJ LAT |NJ LONG |NJ RT A$C |NJ A_MTH |NJ TIME PO C$T T|M INJ 2 LAT INJ 2 LONG

90.00 1 37 _0 Zi22.66 -17,24 35,74 163.34 112.82 2 12 53 1322,7 -14.00 18.56

90.00 1J I 56 540_,40 28.01 247,75 |?0,54 85.68 12 31 59 4802.4 27.11 239.19

100.00 2 53 52 1876.31 -18.38 17.02 162.73 1t3.84 3 25 8 1276,3 -13.20 9.86

100.00 12 28 16 3123.98 29,47 227.13 I70,40 84,78 13 53 40 4324,0 28.44 218.48

110.00 3 50 47 1698.06 -22.15 1.70 160.93 116,72 4 19 5 1098.1 -18.39 354.59

110,00 13 47 30 48T4.99 33.40 _07.70 J69.88 82,_5 15 9 5 42?5,0 31.97 198.76

OIFF[RENTIAL CORRECTIONS MIO-COUR$E [IECUTION ACCURACY ORBIT DE TERMINATION ACCURACY

TOE -.0525 TRA -.68J6 TC3 -.0461 BAU .0532 8GT _68.5 SGR 418.2 SG3 _98.8 ST 174.3 SR 384.1 SS 216.4

RDE -.4692 RRA .J74! R_3 .0657 FAU .12363 RRT -._973 RRF -,4596 RTF .5499 CRT .1346 CRS .7J76 CST -,5813

FDE .494| FRJ-l,9382 FC3-2.1575 BSP 915 $08 705.7 R23 ,1625 RI3 -.6100 LSA 4_2.2 MSA 124.7 5SA _0.7

BOE .4721 BRA .7035 8(3 ,0802 FSP -907 5GI 592.8 SG2 382.9 THA 158,18 ELI 385.0 EL2 J72,3 ALF 85.63

_034



JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL, 2, 1965-66 )

LAUNCH _AT E _EC 26 1965

HELIOCENTRIC CONIC

RL 147,13 LAL ,O0

RP IO7,96 LAP 2,77

RE 74.934 GL 11.99

PLANETOCENTRIC CONIC

C} 48,391 VHL 6.971

LNCN &ZMTH LNCH TIME

90.O0 I 38 f6

90.00 11 1 ]1

JO0.OD 2 53 J4

JOG.GO 17 Z? 34
liD.G0 3 37 0

lID.GO 13 47 37

FLIGH! TIME ?B.O0 ARRIVAL DATE WAR 14 J956

015TANC£ 232.017

LOL 94.01VL 79.?99 GAL "13.13 ATL 87.09 MCA 101.54 SWA J40.34 ECC ,25191 INC 2.9100 Vl }0,281

LOP 201.38 VP 38.896 GAP -1.37 A?P 9D.BB ?AL 245.1£ TAP 552,70 REA 107.80 APO 172.89 v2 33.101

GP J0.49 7AL 160.75 ZAP 7_.29 ETS 354.71 ZAE 17£.I? ETE 9£.15 7AC 42.24 ETC 168.23 CLP -73.00

GLA -I0.19 R_L 289.0£ RAO 6568.B VEL 13.037 FTH 2.38 VNP 4,017 DPA -]0.51 RAP 309.22 ECC 1.7997
L-I TIME INJ LAT INJ LONG JNJ RT ASC INJ ATMTH INJ TIME PO CST TIM INJ ? LAT INJ 2 LONG

7113.66 -IT.DO 35.19 J63,11 112.99 2 14 l0 1513.7 -I],74 Z8.0]

5400.97 28.00 ?47.64 |70.52 83.63 J2 5| 31 4BOJ,0 27.10 239.09

1867.52 -J8,34 16.A8 162.50 114.03 5 26 2J 126T.3 -J4.94 9.34

512?.34 29.46 727.01 ]70.I8 84.7J J5 55 16 4322.5 ?8.42 2]8.36
1689,72 -2].90 1.19 160.69 |16.93 4 20 10 1089.7 -16,1J 334.10

4872.91 33.38 207.34 169,66 BZ.]£ |3 8 50 4_7?.9 31.95 198.61
CIFrERENTIAL CORRECTIONS

TCE -.0374 TRA -.7446 TC5 -.I041 BAU .0855
RCE -.4604 RRA .1838 RC5 .0803 FAU .I505|

FGE .3114 FRA-2,O?53 FC3-?.3217 BSP 1219
BGE .4619 BRA .7669 BC5 .I}16 FSP -969

NID-COURSE EXECUTIC_W ACCURACY C_B[T _ETERMINA TION ACCURACY

£GT 639.3 SGR 423._ 8G5 317.6 ST 189.1 5R 36J.2 $5 231.2

RRT -.3£98 RRF "._023 RTF .6419 CR7 .0419 CRS ,7198 CST -.6374

SGB 766.8 RZ5 .1461 RI5 -.6870 LSA 422,_ NSA 733.9 5SA ?0.6

SG| 668.0 SG2 376.£ THA 1_9.43 ELI 581.5 EL? 186.9 ALr 88.42

LAUNCH DATE DEC 26 I965 FLIGHT TIME 80.00 ARRIVAL GATE MAR 16 J966

HELIOCENTRIC CONIC

RL 147.I3 LAL .GO

RP IOB.O0 LAP ?.66
RE 77.19I GL ]1.83

PLANETCH_ENTRIC CONIC

C3 47._71 VHL 6.897

LNCH A_NTH LNCH TIN?

90.00 1 40 41

9D.DO JJ J I8

lOG.G0 2 56 35
IO0.O0 12 27 45

JIG.GO 3 53 52

JIG.GO 15 47 37

01STANCE 238.465

LOt. 94.01 VL 29.279 GAL "12.99 AZL 87.15 HCA II0.76 SNA 140.17 ECC .22994 INC ?.8433 Vl 30.781

LOP 20A.SO VP _8.870 GAP -.8? AZP 9I.O| TAL 244.87 TAp 355.$5 RCA I07.94 APO 17_.40 V2 35.089

GP 10.95 7AL 160.70 ZAP 78.50 ET$ 355.54 ZAE ]7_.94 ETE |30.51 7AC 40.]6 ETC |68.$6 CLP -78.78

DLA -IO.31RAL 289.25 RAO 6568.B VEL J2.997 PTH 2.57 VHP 5.925 CPA -10.48
L-Z TIME IN] LAT IN] LONG IN] RT AS( IN] AZMTH IN] TIME PO CST TtN

2104.38 -|£,75 34.62 162.94 115.|7 2 15 45 1304.4

5399.6A 28.00 247.54 J70.J7 85.58 12 31 17 479P.£

I8_8.46 -18.09 15.93 162.35 114.?1 3 27 55 1258.5
5120.79 29.45 226.89 170.05 84.£5 J5 53 6 4520.8

168J.14 -2].63 .66 160,52 1|7.14 4 21 35 J081.1

4870.88 33.36 207.38 169.49 BE.G7 ]5 8 48 4270.g
DIFFERENTIAL CORRECTI(_IS

TOE -.O?I8 TRA -.8119 TC3 -.J680 BAU .I230

ROE -.4499 RRA .J95J RC5 .0960 FAU .15590

FOE .3164 FRA-2,0927 FC3-?.4732 B£P 1558

8OE .4503 BRA .8348 BC3 .I9_5 FSP -]052

RAP 307.10 ECC 1.7829
IN] 2 LAT IN] ? LONG

-13.47 ?7.48

_7.09 259.00

-14,67 8.8J

28,40 218.23

-17.82 353.60

3|.90 198.46

ORBIT 0?TERMINATION ACCURACY

ST 206.6 SR 377.0 55 ?33.7

CRT -.0425 CRS .?lBJ CST -.715T

LSA 422.0 MSA ?46.8 SSA 20.6

ELI 377.1 EL2 206.3 ALF 91.90

MID-COURSE [XECUTIC_I ACCURACY

SGT 725.9 SGR 428.7 $G5 354.0

RRT -.4372 RRF -.543| RTF .712£

SGB 841.5 R25 .I337 RJ3 -.7438

SGI 756.0 SG2 369.Z THA 160.T1

LAUNCH DATE DEC Z6 1963 FLIGHT TIME 82.00 ARRIVAL DATE N4R IB 1966

NEL]OCENTRIC CONIC

RL 147.15 LAL .O0

RP J06.04 LAP 2.34

RC 79.446 GL II.69

PLANETOCENTRIC CONIC

C3 46.348 VNL 6.8?5

LNCH ATNTH LNC_ TIME

9D.O0 1 47 43

90.00 11 1 17

]OD.OO Z 38 34

]O0.OO 12 2_ 49

I10.00 3 33 22
110.00 15 47 _O

01STANCE 244.87?

LOL 94.0| VL 29.255 GAL -]Z.85 AZL 87.22 NCA IJ3.97 SMA 159.94 £CC .22805 INC 2.7778 Vl 30.28|

LOP 208.01 VP 38,858 GAP -.29 ATP 91.15 TAL 244,47 TAP 358.44 RCA I08.05 APO 171.86 V2 53.076
GP 11.40 ZAL 150.61 ?AP 83,63 ET$ 356.42 7AE |TO.BE ETE 144.32 ?AC 58.15 ETC 169.|3 CLP -65.30

DLA -|0.44 RAL 289.51 RAD £5£8.7 VEL 12.958 PTH 2.5£ VHP 3.856 OPA -|0.43 RAP 305.03 ECC 1.7661

L-I TIME IN] LAT IN] LONG IN] RT AS( |NJ AZNTH IN] TIME PO CST TIN IN] ? LAT IN] 2 LONG

?094.72 -16,49 34.O3 167.83 113.35 2 17 40 ]494,7 -15.19 76.91

_598.59 ?7.99 Z47.45 170.07 85.3} 12 31 15 4798.4 27.06 258.91

1849.04 -17.BE 15.35 162,21 114.40 3 29 43 1249.0 -14,38 8.25

flit9.3! 29.44 226,79 169.93 84.60 ]3 53 8 4519.3 28.38 718.14

1677.27 -?].35 .12 160.39 117.55 4 23 J4 1072.2 -17.32 535.09

4858.90 53.34 201.23 169.39 8|.98 15 8 39 4268.9 31.87 198.31

ORBIT _£TERMINATIO_N ACCURACY

ST ??$.6 SR 571.6 $S 253.0
CRT -.1122 CRS .7199 (ST -.7612

LSA 422.Z MSA 236.9 SSA 20.6
ELI 573,0 EL2 224.3 ALF 96.14

GIFF£REN TIAL CORRECTIONS

TOE -.O075 TRA -.8833 TC3 -.2379 BAU ,1635
ROE -.4382 RRA .2012 RC3 .II15 FAU .13978

FOE .5187 FRA-2.1269 rC3-2.5997 8SP 1933

BGE .4383 BRA .9059 BE3 ,2627 FSP -J074

MID-COURSE ExEcuTION ACCURACY

SGT 821.2 SGR 453.6 SG3 346,4
RRT -.4961RRF -,_8|? RTF .7652

$GB 928.7 R23 .J265 R]3 -.7897

SGI 855.4 SGZ 36J,4'THA J62.00

LAUNCH DATE DEC 26 1965 FLIGHT TIME 84.00 ARRIVAL DATE MAR 20 1966

HELIOCENTRIC CONIC
RL 147.13 LAL .GO

RP I08.08 LAP 2.41

RC 8].719 GL 11.51

PLANE TOCENTRIC CONIC

C3 43.5J7 VHL 6.747

LNCH AZMTH LNCH TIME
90.O0 ] 43 8

90.00 J1 I 26

IO0.O0 3 I 12

100.00 J? ?B Z

fIG.GO 3 57 30
IIO.O0 13 48 14

DISTANCE 251.238

LOt. 94.01 VL 29.271 GAL -12.71 AZL 87.29 HEA 117.19 SMA 139.67 ECC .22617

LOP 211.23 VP 38,802 GAP ,21 ATP 9|,24 TAL 243.96 TAP 1.15 RCA 108.08

GP 11.84 ZAL I60.48 ZAP 88.64 Et$ _7,5_ ZAE 167.50 _TE 151.01 ZAC 32.26

OL_ -JO.SB R4L 289.83 RA0 6568.7 VEL J2.9J8 PTH 2.35 VHP 3,8J4 0P_ -JO.33

L-I TIME IN] L_T IN] LONG IN] RT A$C IN] _ZMTH IN] TIME PO C$T TIM

Z084,38 -16.2Z 35,4! J62.77 J15.54 ? 19 53 14_4.6

3597,31 27.99 24?.38 170,02 85.49 12 5J 23 4797.3

I839.13 -17.55 14.75 162,15 1|4.60 3 31 52 1_59.|
5117.97 29.44 226.69 169,88 84._5 13 53 20 45JB.0

1662.87 -21.06 359.55 J60.32 IJ7.52 A 25 13 |062.9

4867,O1 33.3_ 20?.09 169.34 81.89 15 9 21 4_67.0

IN¢ 2.7069 Vl 30._6J

APO J7J.25 V2 35,063

£r¢ |69.64 CLP -88,61

OIFrER£NT[AL CORRECTIONS

TOE .0D62 TRA -.9567 TC3 -.3126 BAU .2053

ROE -.4247 RRA .2084 RC3 ,1270 FAU .14257

FOE .306A FRA-?.1371 FC3-2.7079 BSP 2329

BOE .4Z47 BRA .979J BC3 .3374 F£P -I|J5

MI0-COURSE EXECUTION ACCURACY

5GT 927.9 £GR 438.0 $G5 355.?

RRT -.5487 RRF -.£178 RTF ,8036

SG_ 1026.J R23 *1218 RJ3 -.8220

SGI 963,6 SG? 552.6 THA 163.J6

RAP 303.J2 E(C J.7491
IN] 2 LAT IN] 2 LONG

-12.90 76.51

27.0? 738.83

-]4.09 7,6?
28.37 ?]B.O3

-J7.20 352.53

31.84 198.J7

ORBIT 0ETERMINATION ACCURACY

ST 2A8.5 £R 36A.7 S5 233.9

CRT -.]696 CRS .7J69 C$T -.7999

LSA 4_2,J MSA 266,J $5A 20,6

EL] 569.0 EL2 741.9 ALr 101.65

?035



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 2. 1965-661

LAUNCH CATE DEC 76 2965 fLiGHT TIN£ 86.00 4RRIVAL D4TE N4R Z2 1966

H[LIOC[NTR|C CONIC

RL 147.J3 LAL ,00

RP 108.12 LiP Z.Z?

RC 84,00S GL |1.3J

PLANETOC[NTRIC CONIC

C3 44.4T6 VHL 6.669

LNCH A?MTH LNCH TIME

90,00 1 47 51

90,00 Jl I 42

100,00 3 3 5J

lDO.O0 12 28 24

110.00 3 59 5T

110.00 13 48 41

DIFFERENTIAL CORRECTIONS

TeE .0178 TRA-].0312 TO3 -.3916 BAU .2478

ROE -.4096 RRA .Z|4Z RC3 .j4ZT FAU .14341

FOE .4875 FRA-2.]194 FC3-2,7g]5 BSP 2246

BeE .4J00 BRA 1.0533 BC3 .4168 FSP -1143

0|STANCE Z57,567

LOL 94.01 VL 29,183 GAL -12.57 A?L 8?.3? HC4 120.40 SNA 139.34 £CC .22436 INC 2.6319 Vl 30.ZB!

LOP 214.44 VP 38.762 GAP .69 A?P 9J.33 TAL 243.36 TAP 3.76 RC4 108.08 APO 170.6| V2 39.030

GP 12.26 ?AL 160.3] TAP 93.4? ETS 358.30 ?A£ 164.20 ETE 134.86 74C 34.92 [TC 110.Z0 CLP -93.99

CLA -10.73 RAL 290.20 RAO 6fl68.7 VEL 12,878 PTH 2.35 VHP 3.796 OPk -10,23 RAP 301.35 £CC J.7320

L-I T]NE ]NJ LAT ]NJ LONG |NJ RT AS( ]NJ ATNTH [NJ TZME PO CST T|N |NJ 2 LAT |NJ Z LONG

2073.82 -15.92 32.)6 162.75 1j_.73 2 22 25 i473.8 -12.58 2_.68

5396.43 27.98 247.31 170,02 85.46 12 31 38 4796.4 27.06 238.77

1828.68 -17.25 14,Jl 162.13 114.80 3 34 19 J228.7 -13.76 7.06

51J6,82 29.43 226.60 169.88 84.50 13 53 41 4516.8 28.56 2|7.96

1652.98 -20.75 358.95 160.30 117.80 4 27 30 1053.0 -16.87 35J,98

4865.27 33.31 206.96 169.33 81.82 15 9 52 4265.3 31.82 J98,04

MID-COURSE EXECUTION ACCURACY C_BIT _E TERN]N4TION ACCUR4C v

SGT 1042.2 SGR 441.7 SG3 36J.Z ST 271.4 SR 356.4 55 231.2

RRT -.5944 RRF -.8515 RTF .83J5 CRT -.2136 CRS .7135 CST -.8286

SGB 1131.9 RZ3 ,1203 RI3 -.8456 LSA 422.9 NSA 273.6 5SA Z0.9

SG] ]078,6 $G2 343.2 THA 164.22 ELI 366.2 £L2 258,1 ALF 108,87

LAUNCH DATE DEC 26 1965 rL|GHT TIN[ 88.00 ARRIVAL OAT[ NAg 24 1966

HEL[C_ENTRIC CONIC

RL 147.15 LAL .00

RP J08.|8 LAP 2.13

gC 86,309 GL IJ.09

PLAN_TC_ENTRXC CON|C

C3 43.42l VHL 6.589

LNCH ATNTH LNCH TJNE

90.00 ] 50 58

90.00 I1 2 4

100.00 3 6 50

100.00 12 28 5]

1!0,00 4 2 43

110.00 13 49 27

ozrrERENTJAL C_RECTIONS

TOE .0_71 TRA-I.I055 TO3 -.4741BAU .290|

ROE -,3934 RRA .2183 RC3 ,1580 FAU .14277

FOE ,4867 FRA-2.0715 FC3-2,8465 BSP 3J68

80£ .3943 BR4 1.1269 BC3 ,4998 FSP -JJ4?

01STANCE Z63.858

LOL 94.01 VL 29.140 GAL -12.42 AZL 87.45 HCA 123.60 SNA 138.98 ECC .22259 INC

LOP 211.64 VP 38.718 GAP 1.14 A?P 9].41 TAL 242,67 TAP 6.28 RCA 108,04 APO

GP 12.68 ?AL 160,]0 ?AP 98.09 ETS 359.31 ?AE ]61.00 ETE 157.31 ?AC 32.98 ETC

Z.55J8 VI 30,28!

169.92 v2 35.036

170.8J CLP -98.?9

OLJ -10.89 RAL 290.63 RAO 6568.6 VEL ]2.837 PTH 2.34 VHP 3.797 OPA -10.06 RAP 299.78 £CC 1.7146

L-] T_NE ]NJ LAT ]NJ LONG ]NJ RT ASC /NJ AZNTH ZNJ TIME PO CST TIN ]NJ Z LATINJ 2 LONG

2062.29 -15.61 32.06 162,78 J13.93 2 25 Jg 1462.3 -18.24 2_.00

5395.88 2?,gB 247.27 170.07 85.44 12 32 0 4795.9 27.05 238,73

1817.44 -16.93 13,44 J62.15 J]5.01 3 37 T 1217,4 -13.42 6.40

5J15.96 29.42 226.54 J69.93 84.47 13 54 ? 4516.0 28.35 217.90

1642,43 -20.41 358.32 ]60.32 118.03 4 30 5 1042.4 -16.50 351.38

4863.74 33.29 206.84 169.38 81.75 15 lO _J_ 4263.7 51.79 197,93

N]0-COURSE EXECUTION _CEURAC_ ORBIT 0£TERMINAT[ON ACEUR4CY

SGT ]161.6 5GR 444.7 SG3 362.5 ST 295.2 SR 347.0 SS 227.3

RRT -.6338 RRF -.683J RTF .8514 CRT -.2480 CRS .7129 CST -,8470

SGB ]243.8 R23 .1225 R13 -.8627 LS4 425.5 NSA 278.9 SS4 20.9

SGJ 1198.3 SG2 333.4 THA ]65.]9 EL] 366.0 EL2 Z7J.3 ALF 1JB.29

LAUNCH DATE DEC 26 1965 FLIGHT T]N£ 90.00 ARRIVAL 04TE NAR 26 J966

H£LIOCENTR]C CONIC

RL 147.13 LAL .00

RP 108.20 L4P I,gT

RC 88_25 GL 10,83

PLAN£TOC£NTRIC CONIC

C3 42,352 VHL 6.308

LNCH 47NTH LNCH T]M_

90.00 1 54 ES

90.00 II 2 28

100.00 3 10 12

100.00 12 29 22

110.00 4 5 51

_10.00 13 50 13

C/FFERENT]AL C(_tR[CT]ON$

TDE .0335 TRk-1,1785 TC3 -.5598 8AO .3318

ROE -.3755 RRA ,22|4 RE3 .|737 FAU .14Ill

FOE ,4353 FRA-2.0078 FC3-2.8844 BSP 3602

BDE .3770 BR4 1.J991 BC3 .5061 FSP -1|51

OISTANC[ 270.1|3

LOL 94.01 VL 29.094 GAL -12.21AZL 87.53 HCA 126.81 5NA 138.59 ]CO .22086 ]NC

LOP 220.85 VP 38.6T1 GAP 1.57 A?P 91.48 TAL 241.90 TAP 8.71 RCA 107.98 4PO

GP 13.12 ?AL 159,86 ?AP 102.47 [TS .37 ?A£ 157.94 ETE 158.96 74C 31.67 ETC

2.4656 Vl 30.281

169,19 V2 55.023

171.51 CLP-IO2,B!

OLA -11,08 RAL 291.12 RA0 6568.6 VEL i2.795 PTH 2,33 VHP 3.B16 0P4 -9.82 RAP 298,43 [CC 1.6970

L-[ T]NE INJ LAT INJ LONG JNJ RT ASC _NJ AZNTH INJ TIN[ PO CST T|M ]NJ 2 LAT]NJ 2 LONG

2049,80 -15.28 31.3J 162.84 114.15 2 28 35 1449.8 -II.87 2_.Z7

5395,80 27.98 247.27 170.17 85.44 12 32 24 4795.8 27.03 Z38.77

1805,31 -16.57 12.71 162,21 115.24 3 40 17 1205.3 -13.04 5.70

5J15._3 29,42 226,5J 170.02 84.45 13 54 37 4515.5 28.34 217.87

1631.04 -20.05 357,64 160.37 118.29 4 33 2 1031.0 -16,11 350.73

4862,56 33.28 206,75 /69.4? 81.70 15 11 15 4262.6 3J.77 "197.84

NZ0-EOURSE £XECUTZON ACCURACY ORBIT OETERN]N4TION ACCURAC y

SGT J294,3 SGR 447.1 5G3 361.3 ST 3J9,3 SR 336.0 SS 22|,6

RRT -.6696 RRF -.7131RTF .8660 CRT -.2684 CRS .T073 CST -.B6?B

SGB 1359,9 R23 ,J265 R13 -.8253 LSA 429.l NSA 28|.8 SSA 20.4

$G1 |321,J $G2 322.8 THA ]66.03 EL] 389.8 EL2 279.5 ALF J29,6|

L4UNCH DAT[ DEC 26 1965 FLIGHT TIME 92.00 ARRIVAL DATE NAR ?8 J966

HEL[O(ENTRZC CONIC

RL J47oj3 LAL .O0

RP ]08.24 LAP 1,82

RC 90.948 GL 10.54

PLANETOCENTRIC CONIC

C5 41.266 VHL 6.424

LNCH ATNTN LNCN TIME

90.00 I 58 21

90.00 11 2 51

100.00 3 14 0

I00,00 J2 29 53

J10.00 4 9 22

IJO.OO 13 51 0

DIFFERENTIAL CORRECT|ONS

TOE ,0370 TRA-I.2486 TC3 -.6478 _AU .3723

R0£ -.358T RRA ,2228 RC3 .1892 FAU .13814

FDE .4045 FRA-1.9203 FC3-2.8982 BSP 4025

BDE .3587 8RA J.2683 _C3 ,6?49 FSP -IJ/34

O|STANCE 2?6.335

LOt. 94.01 VL 29,043 GAL -]2.]1 A?L 87.63 HCA J30.01 SNJ J38.|6 ECC .21916 INC 2.3T19 Vl 30.281

LOP 224.05 VP 38.62] GAP ].98 A?P 9J.53 TAL 24J.06 TAP ]1.07 RCA 107,88 APO 168.44 v2 33.0J0

GP ]3.58 ZAL ]f9.58 ZAP J06.59 ET5 ].50 ?AE 155.O6 ETE J60.08 ZAC 30.59 £TC 172.30 CLP-]OT,08

OLA -1].29 RAL 281.66 RAO 6568.6 V£L 12.753 PTH 2.32 VHP 3.85] DPA -9.52 RAP 297.31 ECC 1.679!

L-] T_NE _NJ LAT [NJ LONG IN] RT ASC JNJ A?NTH IN] T?ME PO CST TIN IN] 2 LAT _NJ 2 LONG

2036,J] -14o88 30.49 J62.95 JJ4.37 _ 32 J7 |436.1 -1J,46 23.47

5396.39 27.98 247,3J J70.31 85,46 ]Z 32 47 4796.4 27.06 238,76

J792.03 -16,]9 ]1.91 162.32 115.48 3 43 52 1192.0 -12.83 4.93

51J_,?I 29.42 228.52 J70.J6 84.46 13 55 8 45J5.7 28.34 217,88

1618,63 -J9.64 356.90 J60,46 118.55 4 36 21 ]018.6 -15.68 350.03

4861.86 33.2? 206.70 189,6] 81.67 15 J2 2 4261.9 3J.T6 197.79

M]0-COURSE EXECUTiON ACCURACY ORBIT 0£ T£RN]NA TION ACCURACv

SGT ]408,4 SGR 448.8 SG3 356.7 ST 343.2 SR 324,0 S$ 214.9

RRT -.7009 RRF -,7416 RTF .8762 CRT -,2824 ORS ,7046 CST -.87J6

SGB ]478.1 R23 ,1341 R13 -.884] L5A 434.9 NSA 28J.8 SS4 20.4

SG| 1444.B SG2 312.0 THA J66.78 £LJ 378.7 EL2 281.7 4LF 140.76

Z036



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 2, 1965-66_

LAUNCH 0ATE O[C 26 1965 FLIGHT TIME 94.0O ARRIVAL GATE MAR 30 1966

HEL|OCENTRIC CONIC

RL I47.I3 LAL ,00

RP J08.29 L4P 1.65

RE 93.279 GL 10,2|

PLAN[TOCENTRIC C_IC

C3 40.164 VHL 6.33b

LNCH ATNTH LNCH TIME

90.00 E 2 48

90,00 ]I 3 9

lO0.O0 3 18 I8

100,O0 12 30 19

110.O0 4 13 2J

110.O0 13 g! 46

DIFFERENT|AL CORRECTIONS

Te[ .0364 TRA-1.3159 TC3 -.7390 8}U .4||9

RO£ -.3363 RRA .2234 RC3 .2058 FAU ,13463

FOE .3640 FRA-J.8262 FC3-2.9019 8SP 4463

BOE .3383 BRA 1.3347 BE3 .7671FSP -l|2l

0ISTANC[ 282.525

LOL 94,0J VL 26,989 GAL -JI.94 AlL 87.73 HCA 133.2I SMA J37,71 ECC .21750 INC Z.Z691 Vl 3O.ZB!

LOP 2Z7.Z5 VP 38.568 GAP 2.37 AZP 91.55 TAL 240,15 TAP 13.36 RCA 107.76 APO 167.67 VZ 34.996

GP 14.08 ?AL 159.27 ZAP 110.45 [TS 2.70 lA[ 152.37 ETE J60.92 7kC 29.75 ETC 173.22 CLP-JI|.II

0LA -11,54 RAL 292.26 RAO 6568.5 VEL 12o709 PTH 2.3| VHP 3.999 DPA -9.I3 RAP 296.44 ECC 1.6610

L-I T|NE INJ LAT INJ LONG INJ RT ASC INJ A_NTH INJ TIN[ PO CST TIN INJ 2 LAT |NJ 2 LONG

2020.92 -14,45 29,38 163,09 114.62 2 36 29 1420.9 -11.01 22.39

5397,9J 27.99 247.42 170.30 85.52 12 33 6 4797.9 27.07 238.87

1777.32 -15.75 11,03 J62.46 I|f,74 3 47 36 1177.3 -JZ.16 4.08

5116.73 29,43 226.60 170.36 84.50 13 33 36 4516.8 28.35 2J7.96

1604.94 -19.20 356.09 160.60 fiB.B4 4 40 6 1004.9 -J5.20 349.23

4861,88 33.27 206.?0 J69.81 91,67 I5 12 48 4261.9 31.76 I97.79

NI0-COURSE EXECUTION ACCURACY ORBIT _ETERNINATION ACCURACY

SGT 1533,8 SGR 450.6 SG3 530.7 ST 366.8 SR 310.4 SS 206,6

RRT -.7302 RRF -.7693 RTF ,8837 CRT -.2976 ORS .6945 C$T -.BB05

SG8 1598.6 R23 .1436 RJ3 -,8907 LSA 442.0 MSA 278.9 SSk 20.3

SG| 1570.1 SG_ 300.7 THA 167.42 ELJ 391,6 EL2 2?8.5 ALF J50.13

LAUNCH OAT[ O[C 26 1965 FLIGHT TIHE 96.00 ARRIVAL DATE APR I J966

HELIOCENTRIC CONIC

RL 147.13 LAL .00

RP 108.33 LAP 1.49

RC 95.621GL 9.BI

PLAN[TOCENTRIC CON/C

C3 39.046 VHL 6.249

LNCH ATMTH LNCH TIME

90.00 2 7 33

90.00 1J 3 15

JO0.O0 3 23 12

I00.00 12 30 37

J10.OO 4 J7 51

110.OO 13 52 27

01STANCE 288,684

LOL 94.01 VL 28,933 GkL -1J.77 ATL 87.84 HCA 136.41 SMA J37.25 ECC ._1387 INC 2.1530 VI 30.281

LOP 230.44 vP 38.314 LAP 2.73 ATP 91.56 TAL _39.17 TAP 15.58 RCA 107.62 APO 166,87 V2 34.983

GP 14.65 7AL 138.94 ZAP I14.03 ETS 3.99 74_ 149.83 ETE 161.25 ZAC 29.15 £TC 174.27 CLP-IJ4.89

OLA -11.84 RAL 292.91RAO 6368.3 VEL 12.665 PTH 2.30 VHP 3,938 OPA -8.64 RAP 295.80 ECC 1.6426

k-I TIME INJ LAT INJ LONG |NJ RT A$C [NJ ATMTH INJ TIME PO CST TIN INJ 2 LAT |NJ 2 LONG

2003,83 -13.96 28.56 163.28 IJ4.89 2 4J 17 1405.8 -I0.49 21.60

5400,74 28.00 247.62 170,74 83,62 12 33 J6 4800.1 27.10 239.07

J760.80 -15.26 10.03 162.63 116.02 3 32 3_ J160,8 -JI.64 3.J3

5119.00 29.44 226.76 170.60 84.58 13 35 56 43J9.0 28,38 2J8.J2

1389.66 -18.69 335.J9 160.76 119.|3 4 44 21 989.7 -J4.66 348.39

4862.90 33.28 206.77 170.06 81.71 J5 13 30 4262.9 31.7B /97.87

ORBIT O£TERM|NATZON ACCURAC_

ST 389.9 SR 295,4 $S 197.0

CRT -.28fli CRS ,6797 CST -,8881

LSA 450.8 MSA 273.0 SSA 20.3

ELI 407.2 EL2 27J.2 ALF 157.3I

OIFF£RENTJAL CORRECTIONS

TOE .0313 TRA-J.3792 TC3 -.8329 8AU .450J

ROE -,3147 RRA .2229 RC3 .2234 FAU .13047

FOE .3191 FRA-J.7231 FC3-2.8929 8SP 4900

80E .3162 BRA 1.397| 8C3 .86_3 FSP -1103

MI0-CC_JRSE EXECUTION ACCURACY

SGT 1659.4 8GR 432.5 SG3 343.0

RRT -.7573 RRF -,7963 RTF .8891

SG8 J720.0 R23 .1561 R13 -.895_

SGT J693.5 8G2 289,3 THA J67.98

LAUNCH DATE DEC 26 1965 FLIGMT TIME 98,00 ARRIVAL OAT[ APR 3 J966

HELZOCENTRIC CONIC

RL 147.13 LAL ,00

Rp 108.37 L4P 1.31

RC 97.969 GL 9,35

PLAN_TOC_NTRIC CONIC

C3 37.910 VHL 6.157

LNCM ATMTM LNCM TIrE

90.00 2 13 43

90.00 IJ 3 4

IO0.O0 3 28 50

JO0.O0 12 30 39

]i0.O0 4 23 0

J10.O0 13 52 38

D|STANC[ 294.814

L0L 94,01 VL 2B_873 GAL -|1.60 AZL 67.97 MCA 159.60 SMA I36.76 ECC .21428 INC 2.0266 vi 30.281

LOP 233.64 VP 38.458 LAP 3,10 AlP 91.54 TAL 238.15 TAP 17.74 RCA 107.46 APO I66.07 vz 34.970

GP 13,30 7AL 158.57 lAP 117.34 [TS 5.4| 7AE J47.5| [TE 161.42 7AC 28.78 ETC 175.50 CLP-II6.43

OLA -12.20 RAL 293.62 RA0 6568,3 VEL 12,62I PTH 2.29 VHP 4.028 DPA -8.04 RAP 293.38 ECC 1,6239

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIrE PO CST TIN INJ 2 LAT INJ Z LONG

1964.30 -13.40 27.40 163.50 115.18 2 46 48 1384.3 -e.90 20.47

5403.35 28,05 247.96 171.03 85.79 12 33 9 4605.4 27.J5 239.40

J741.98 -J4.70 8.94 162.83 116.52 3 57 52 1142,0 -11.04 2.03

5122.90 29.47 227.05 170,92 84.73 15 56 2 4522.9 28,43 216.40

1572.33 -18,11 354.18 I60.97 J|9.50 4 49 12 972.3 -|4.05 547.43

4865.30 33,31 206.96 170.39 81.8_ 15 I4 3 4263.5 31.82 J98.05

OIFFERENTIAL CORRECTIONS

TOE .0222 TRA-I.4368 TC3 -.9291 8AU .4866

RDE -.1924 RRA .2208 RE3 .2418 FAU .12361

roe ,1764 FRA-1.6075 FC3-2.8684 BSP 5316

BO[ ,2932 BRA 1,4337 Be3 .9601 FSP -1068

NIO-COURSE EXECUTION ACCURACV ORBIT DETERMINATION ACCURACY

6GT 1783.5 SGR 454.B SG3 333.3 ST 412.3 SR 279.5 SS 186.8

RRT -.7814 RRF -.8225 RTF .8924 CRT -.2760 CRS .6659 CS_ -.8916

SGB 1840.6 R23 .1728 R13 -.8982 LSA 461,1MSA 264.6 SSA 20.3

SG1 1819.4 5G2 278.2 THA 168.46 ELI 424,2 EL2 261.1 ALr 162.66

LAUNCH OAT[ DEC 26 1963 FLIGHT TIME 100.00 ARRZVAL DATE APR 5 I966

HELIOC[NTRIC CONIC

RL I47.J3 LAL .00

Rp 108.4| LAP 1,14

RE 100,323 GL 8.79

PLANE TOCENTRIC CONIC

C3 36.760 VHL 6.063

LNCH A2MTH LNCH TIME

90,00 2 20 32

90.00 II 2 24

100.00 3 35 22

100.00 12 30 16

110.00 4 28 56

110.00 13 53 11

OISTANCE 300.917

LEG 94.0I VL 28.812 GAL -11.41 A_L 88.12 HCA 142.80 SMA 136.27 ECC .21274 INC 1,8806 Vl 30.281

LOP 236.82 VP 38.400 CAP 3.44 AZP 91,50 TAL 237.04 TAP 19.84 RCA J07.28 kPO 163.26 V2 34.937

GP 16.07 ZAL 158.18 ?AP 120.37 ETS 6.99 ZAE 143.33 ET£ J61.33 ?AC 28.66 ETC 176.92 CLP-121.74

0LA -12.64 RAL 294.39 RA0 6368.4 VEL 12.373 PTH _.28 VHP 4.108 0PA -7.29 RAP Z93.16 ECC 1.6050

L-| TIME INJ LAT [NJ LONG INJ RT A$C JNJ ATMTH ZNJ TIME PO C$T TIN INJ 2 LAT INJ 2 LONG

1961.61 -J2.74 _6,06 163.78 115.51 2 53 14 1561.6 -9.20 19.17

3412.47 28.06 248,48 J?1.43 86.04 12 32 37 4812.5 27.22 239.91

I720.18 -14.04 7,66 163.I2 1J6,66 4 4 2 1120.2 -10.35 .BI

5129.13 29.51 227.31 171.30 84,97 I3 55 43 4529.1 28.30 218.85

1552.42 -17.44 353.03 161,22 1J9.87 4 34 48 95_.4 -I3.34 346.32

4869.66 33.33 207.29 170,79 82.01 J3 |4 21 4269,7 31.88 198,37

ORBIT DETERMINATION ACCURACr

ST 434.4 JR 261.7 SS 175.2

CRT -.2579 CRS .6364 CST -.8994

LSA 472.7 MSA 253.0 SSA 20.3

ELI 442.1 EL2 248.4 ALF J67.00

OZrFERENTIAL CORRECTIONS

TOE .0064 TRA-1.4895 TC3-J.0296 8AU .5222

ROE -,2665 RRA .218J RC3 .2626 FAU ,12066

FOE .2241 FRA-I.4931 FC3-2.8416 05P 5746

BOE .1683 8RA 1.5054 8C3 J.0623 FSP -J04J

NI0-COUR$E EXECUTION ACCURACY

SGT 1907.6 SGR 438.6 $G3 323.4

RRT -.8043 RRF -.8483 RTF .8948

SG8 1962,1 R23 .1921 RI3 -.9003

5G! 1943.8 SGZ 267.5 THA 168.84

2037



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 2 1965-66_

LAUH_ _A_[ _£( 26 1965 FLIG_T TIME JD2.00 ARRIVAL OAT[ APR 7 J962

DJSTANC_ 306.994

.00 LOL 94.01VL 28.749 GAL -JI.ZZ ATL 88.29 HCA 145.99 SMA J35.76 [CC .21124 INC 1.71J4 Vl 30,ZBI

• 96 LOP 2A0.01 VP 38.34| GAP 3.77 AZP 9|.42 TAL 235.90 TAP 2].88 RCA 10T.08 APO 164.44 V2 34.945

2B.?S [TC J?_.57 CLP-J_4.84

HELIOCENTRIC CON|C

RL |AT.|3 LAL

RP |08,44 LAP

RC J02.682 GL 8.|2 GP J?.O0 _AL 15?.73 TAP JZ3.I2 [TS 8.36 7AE iA_.28 ETE |61.04 lAC

PLAN[TOC[NTRIC CONIC

C3 _5.595 VHL 5.966 DLA -|3,|8 RAL _5.2_ RAO 5558.4 VEL |_.5_9 PTH _.27 VHP 4.J97 DPA -5._6 RAP 295.|3 ECC |.58_8

LNCH ATNTH LNCH T_H[ L-! TIME IN| LAT IN| LONG IN| RT A$C _NJ ATMTH |NJ T|M[ POCST TIM IN| 2 LAT IN| 2 LONG

90.00 2 28 36 1934.33 -||.94 24.49 |64,1l I|f.ST 3 0 51 |334,T -B.3T lt.63

90.00 II 1 Z 5423.07 _8.ll 249.25 171.9] 86.43 12 3J Z5 4825.1 23._Z 2AO.6T

JO0.O0 3 43 5 J694.44 -|3,25 6.J6 J63,45 J|?,O4 4 1! J9 |094.4 -9.5| 359.35

100.00 |2 29 15 5|38.60 29.56 228,2J ]71.79 85.34 |_ 54 53 A538.6 _8.60 zJg.5_

110,00 4 35 53 1529.03 -16.65 351.69 J61.52 120,30 fl I 2Z 9Z9.! -12.50 345.04

]|0.00 13 52 56 4876,73 35,4] 203.83 |71.30 82.33 ]5 |A 1_ A276,7 3|.99 J98.89

DIFFERENTIAL (C_RECTIONS MI0-COURS[ [XECUT|CN ACCURACY GRBIT DETERMINA T|ON ACCURACY

TOE -.0153 TRA-I.5346 TC3-1.13_0 8AU ,5560 SGT 2029.6 SGR 463.8 SG_ 3|2.0 ST 456.1 SR 242.7 SS 165.O

ROE -.24_7 RRA .2138 RC3 .2852 FAU .|1522 RRT -.8243 RRF -._7_0 RTF ,895_ CRT -.Z_22 CR5 .6000 CST -.906_

FOE ,J724 FR_-|._?05 FC3-2.8025 8SP 6J49 SGB 208|.9 R_ .2163 R|_ -.9012 LSA 485.9 MSA 238.5 SSA 20.3

90E .2442 8RA 1.5494 BC3 |.1683 FSP "1002 SGI 2065.8 5G2 258.0 THA 169.I6 ELI 460.8 EL2 233.6 ALF ITO.A9

LAUNCH _ATE DEC 26 J969 FLIGHT T_N[ 104.00 ARRIVAL DATE APR 9 J966

HELIOCENTRIC CON|C

RL 147,13 LAL .00

RP 108.48 LAP .77

RC 105.O43 GL 7._7

PLAN[TOC[NTR_C CONIC

C3 34.418 VHL 5.867

LNCH A_MTH LNCH T_N_

90.00 Z 38 z!
90.DD lO _B 37

J00.00 3 52 ZZ

|00.00 |2 23 17

]|O.O0 4 44 |0

|1o.oo _3 51 59

DISTANCE 313.047

LOL 94.0] VL 28.684 GAL -1|.03 AFL 88.49 HCA J49.17 $NA |35.25 ECC .20978 INC 1.5|19 Vl 30.28J

LOP 243._0 VP 38._8| LAP 4.08 A_P 9J._O TAL 234.70 TAP _3,88 RCA I06.87 APO J63.62 V2 34.93Z

GP 18.J2 ZAL I57,33 ZAP J25.58 ETS |0.80 _A[ |4|.32 ETE |60.48 ZAC _9.03 ETC |80._0 CLP-|27.73

DLA -J3.88 RAL 296.|4 RA0 6568.4 VEL 12.482 PTH 2._6 VHP 4.297 OPA -5.21

L-| TIME [NJ LAT /NJ LONG _NJ RT A$C IN| _NTH _NJ T_N_ POCST TIM

19OZ._6 -|0,97 22.59 |64.52 |16.27 _ IO 3 |302,2

5438._5 _8,J? 250.39 |72.50 86.99 J2 29 |6 48_8.7

|663.37 -J_,Z8 4.36 163,85 ]I7,47 4 ZO 5 1063.4

5/52.88 Z9,_3 229.25 13_.40 85.88 13 53 ]0 4552.7

1501,13 -15.68 350.10 I6J.89 120.77 5 9 J! 90J.I

4887.68 35,51 208.67 171.95 8_.8| J5 |3 26 A283.?

D_FFERENTJAL CCRRECT/ON$

TO[ -.046T TRA-|.5?Z9 TC_-J._4_J 8AU ._89_

ROE -.|]TO RRA .Z088 RC5 ._JJ? FAU ._OgSZ

FOE .1099 FRA-].2508 FC3-Z,762_ 8SP 6573

8DE .22|9 8R_ |.5863 8C3 1.28P8 FSP -969

RAP 295.26 [CC 1.5664

IN| 2 LAT IN| Z LONG

-7.35 15.78

_?.46 241.79

-8.50 353.60

28.75 220._6

-|J.48 343,_J

32.J5 |99.7J

ORBIT DETERMiNATiON ACCURAC_

ST 478.9 $R 2Z|.3 $S _50.J

CRT -.|956 CR$ .53J9 CST -.92ZJ

LSA 501.8 MSA 2Z0.5 SSA Z0.3

EL| 481.3 _L2 21_.0 ALr |7_._3

NIO-COJR$£ EXECUTION _CCURACY

$GT 2151.? $GR 4?2.0 5G3 300.5

RRT -.84_6 RR_ -.8969 RTF .8965

SG8 _E02.9 RZ_ .E435 RI3 -.90|9

5G| 2_88.8 S_2 249.9 ?HA |69.39

LAUNCH _ATE DEC 26 J965 FLtGMT T|ME |06.00 ARRIVAL DATE _PR )| 1965

HEL_OCENTR|C CONZC 0|STANCE _i9_077

RL J43.]3 LAL .00 LOL 94.01 VL 28._|8 GAL -|0,52 A_L 88.73 HC& |52,36 SMA J34.T3 [CC ._0838 |NC |,_?J_ Vl 30,ZB!

RP 105,52 LAP .59 LOP 246.38 VP 38,22| GAP 4.37 AZP 9|.|3 TAL Z3_.AT TAP 25.8_ RCA 106.65 APO 162.80 VZ _4.920

RC ]07.406 GL £.EI G P 19,15 E ZAL |56.85 ZAP |2T.72 [TS |_.J? 7A[ |39.43 [T[ J59.64 17&( Z9.6 l [TC J82.?8 CLP-|30.4B

PLAHETOCENTRIC CONED

C3 33.235 VHL 5.7£5 DLA -]4.78 RAL 29T.]£ RA0 £5£8.3 VEL |2.434 PTH E.23 VHP 4.4|0 DPA -3.7£ RAP 29_.30 [CC J.3469

LHCN ATNTH LNCH T/ME L-f T/N[ INJ LAT ]NJ LONG INJ RT ASC INJ A?HTH INJ T_ME POCST TIM INJ 2 LATINJ Z LON_

90.OO 2 50 Z5 186|.63 -9.74 _0.25 |65.05 ]18.7Z 3 21 30 ]261.6 -_.0T |3._g

90.00 10 54 35 5461.5| 28.Z4 252,05 173,25 B?.8_ IE 25 37 486i.5 27,64 _43.44

|00.00 _ _ 50 162_.89 -||.06 _.15 164.35 |17.95 4 _0 55 i0_4.9 -7,_3 555.45

100.00 12 2_ 54 3|13.48 29.72 2_0.79 175.17 86.68 J3 50 7 4573.5 28,9fl 222.07

1|0.O0 4 54 17 1466.87 -14.48 348.|7 |6t.36 J_J.3J 5 18 44 866.9 -10.23 34|.63

l|o.o0 13 49 56 490A.Z? 33.54 209.93 17_.78 83.36 15 |l 40 4_04.3 32.39 Z00.94

OIFF¢R(NTIAL CORRECTIONS MIO-COURSE _X_CUTION ACCURACv ORBIT OET_RHINAr/ON ACCURACY

TOE -,0893 TRA-|.602_ TC3-1.3330 BAU .6238 5GT 2273.3 SGR 483.9 $63 288.4 ST 504.2 SR 197.5 SS J38.2

RD_ -,188J RRA .EOE3 RC3 .34E5 F4U .|04_0 RRT -,8578 RRF -.9J9| RTF ,8966 CRT -.J47_ CR5 .4_5 CST -.9A_0

FOE .0400 FRA-|.;288 FC3-Z.?J44 BSP 700| SG_ 2324,Z RZ_ .274) R]) -.90_| LSA 522.2 MSA 198.0 55A 20.8

BOE ,2084 ERA J,6149 8C3 |,3995 FSP -933 SGI 2311.3 5G2 244,6 THA |69.53 CLJ 505.2 ELE 19A.9 ALF ]76.Z]

LAUNCH DATE DEC 26 1965 FLIGHT TIME 108.00 ARR|VAL DATE APR 13 |966

HELIOCENTRIC CONIC DISTANCE 325.084

RL 147.|3 LAL .00 LC_. 94.0| VL Z8.551 GAL -|0.6! A_L 89.03 HCA 155.54 SNA |_4._0 ECC .20703 INC .974J V! 30.281

RP 108.56 LAP ,40 LOP 249.56 VP 38.160 GAP 4.6_ A_P 90.89 TAk _32.18 TAp 27.72 RCA J06.42 APO 16J.99 V2 34.909

RE t09,370 GL 4.84 GP _|._9 ZAL 156.3_ TAP 129.50 ETS I_.99 2AE |37.53 _TE |58.47 ZAC 30.39 _TC |85.48 CLP-|33.O_

PLANETOCENTR|C CONIC

C3 52.048 VHL 5,_6| DLA -J3,98 RAL _9_,_9 RAO 65_8.3 VEL J2._8_ PTH _._d VHP 4,339 _PA -|,94 RAP _95.83 _CC |°5274

LNCH ATMTH LNCH T|ME L-I TIME _NJ LAT INJ LONG INJ RT ASC INJ AZMTH ]NJ TIME POCST TIM INJ 2 LAY INJ 2 LONG

90.00 3 6 3 J809.48 -8.13 17._7 165.75 Jl?.ZZ 3 36 ]2 1209._ -A.AI ]0._

90.00 10 48 2 5495.38 28.30 254.53 |74.23 89,0? IZ 19 38 4895.4 Z7.87 24_.89

100.00 A |8 31 1575.63 -9.47 359.36 165.03 118.48 4 44 46 975.? -5._0 352.71

100.00 IZ J8 16 3204,44 29.82 233.08 174.18 87.89 J3 45 0 4604.4 29.21 224.55

110.00 fl ? 4 1423.38 -J2.93 345.77 J6_.98 121.92 5 30 47 823.6 -8.6_ 339.35

JIG.00 13 4_ J_ 49_9.28 33.8_ _IJ.88 I33.88 84.69 13 8 _| 43_9.3 3Z,TI Z03.82

D[FFER[NTIAL CC_RECTION5 NIO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.J488 TRA-J.6J88 TC_-J.4759 BAU .6_27 5GT 239J.2 SGR 499.7 5G3 274.6 5T 53_.6 5R J?O.7 55 J29.4

ROE -.J570 RRA .1933 RC3 -337_ FAU .09806 R_T -.8688 RRF -.9390 RTF .8959 CRT -.0906 CRS .26J0 CS7 -.9698

FDE -.0355 FRA -.999] FC3-2.6490 85F 7385 SG8 244_.8 R23 .3080 RJ3_.9017 L5A 549.5 HSA |71.2 55A EJ.4

BOE ._148 BRA ].630J B(3 1.5234 FSP -88? 5G| 2430.? S¢2 2A3.4 THA 169,61 ELI 534.9 EL2 170.0 ALF 178.J6

Z038



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 2. 1965-66)

LAUNCN DATE _E( 76 1965

HELIOCENTRIC CONIC

RL 147.13 LAL .00

RP IO8.59 LAP .22

RC 112.133 GL 3.00

PLANETOE_NTR]C CONIC

C3 30.886 VHL 5.558

LNCH A?MTH LNCH TiME

90.00 3 77 6

90.00 lO 37 ZO

JOO.OO 4 38 JO

JO0.O0 12 B 56

110.00 5 23 53

JlO,O0 13 39 43

FLIGHT TIME llO,O0 ARRIVAL OJTE APRJ5 1866

O|STANCE 331.071

LOL 94,0J VL Z8.483 GAL -J0.39 A?L 89.4| NCA |58.72 SMA 133.68 [CC .80575 INC ,5947 Vl 30.28!

LOP 25Z.73 VP 38.099 GAP 4.92 AZP 90.55 TAL Z30,87 TAP 79.58 RCA 106.1B APO 161.19 VZ 34.897

GP 73.57 ?AL |55.72 ZAP 130.83 [T$ |9.38 ?AE |35.53 [TE 156.92 ZA( 31.45 ETC |88.74 CLP-|55.50

OLA -17.60 RAL 899.59 RA0 6568.Z VEL 12,339 PTH Z.Z3 VMP 4.693 OPA .hi RAP 296.|9 ECC 1.5053

k-I TIME |NJ LAT IN| LONG IN| RT ASC IN| ATMTH IN| TIME PO CST TIN IN| ? LAT |NJ Z LONG

1739.3J -S.92 13.Z9 166.76 ||7.74 3 36 5 lJ39.3 -2.16 6.63

5546.96 ?8.30 E58.30 175.53 90.96 J2 9 47 4947.0 ZB.J4 ZA9.64

1509.97 -7.3Z 355.67 |66.00 119.06 5 3 20 910.0 -3.39 3A9.09

325|.5A Z9.89 236.58 175.54 89.73 13 36 Z8 4651.5 29.53 ZZT.$O

|366.77 -lO.B7 342.67 163.85 |Z2.61 5 46 39 766.8 -6.49 336.31

4967.50 34.02 214.8fl 175.38 86.44 15 2 31 4367,5 33.15 205.72

DIFFERENTgAL CCWRECTIONS MI0-C(_JR$E EXECUTION ACCURACY ORBIT _ETERM_N_/|ON ACCURaCr

TOE -.2279 TRA-|.6222 TC3-|,6028 BAU ,6843 SGT 25JJ.5 SGR 522,6 SG3 260.2 ST 578.9 SR |38.4 SS 13|.A

ROE -.|206 RRA .1823 RC3 .4Z08 FAU .09172 RRT -.8762 RRF -.956_ RTF .8955 CRT -.0333 ERS .0264 C$T -.9844

FOE -.1303 FRA -.8699 FC3-2.5709 BSP 7818 SGB 2565.3 RZ3 .3405 RI3 -.9018 LSA 593.2 MSA 138.4 55A ZZ.6

8OE .2378 8RA J.6324 BC3 1.6571 FSP -845 5G1 2_53.3 SGZ Z47.8 THA 169.57 EL| 578.9 EL2 J38,4 ALF 179.52

LAUNCH DATE DEC 26 |963 FLIGHT TIME 112.00 ARRIVAL DATE APR |7 1966

HELIOCENTRIC CONIC DISTANCE 337.038

RL 147.13 LAL .O0 LOt. 94.0| VL 28.415 GAL -JO.17 AZL 89.91HCA 16J.89 SMA |33.16 ECC ,20452 ]NC .0885 V| 30.281

RP 108.83 LAP .03 LOP 255.91 VP 58.037 GAP 5.18 AZP gO.D8 TAL 229,51 TAP 31.40 RCA 105.93 APO 160.39 v2 34.886

RC 114.493 GL .46 GP 26.58 ZAL 154,93 ZAP 131.54 ET$ 23.53 ZAE 133.28 ET[ |54.88 ?AC 32.87 ETC 192.75 CLP-137,86

PLANE TOCENTRiE CONIC

C3 29.792 VHL 5.458 OLA -J9.90 RAL 301.12 RA0 6568.2 VEL J2.295 PTM 2.2| VHP 4.888 OPA 3.50 RAP 296.49 ECC 1.4903

LNCH ATNTH LNCH T_NE L-I TIME |NJ LAT |NJ LONG IN| RT ASC IN| A?MTH |NJ TIME PO CST TIN IN| 2 LAT IN| 2 LCh_AG

90.00 3 57 42 |638.52 -2.70 7.63 168,3fl |18.20 4 25 0 1038.5 1.09 J.O0

90.00 10 JB 59 5629.66 28.06 264.34 177.32 93.98 11 52 49 5029.7 28.32 255.68

|00.00 5 6 22 14J6.93 o4.2! 350.51 167.52 119.62 5 29 59 8|6.9 -,24 343.98

JO0.O0 1J 33 1 5326.48 29.78 242.15 177.43 92.66 13 ZI 47 4726.5 29.8A 233.35

1|0.00 5 47 24 1288.34 -7.96 338.A5 165.21 123.35 6 B 52 688.3 -3.52 332.18

AID.DO J3 28 Z8 5027.83 34.|8 219.55 177.32 89.22 |4 52 16 4427.8 33,69 210.3A

DIFFERENTIAL CORRECTIONS NIO-C(_JRSE EXECUTION ACCURACY <_SlT DETERNJNAT_ON ACCURACY

TOE -.34|4 TRA-1.6041 TC3-J.7309 8AU .7145 SGT 2627.9 SGR 552.7 $G3 242.9 ST 648.3 5R 99.5 55 J52.3

ROE -.0772 RRA .|664 RE3 .4750 FAU .08445 RRT -.8780 RRF -,9707 RTF .8948 CRT -.0275 CR5 -.5568 CST -.9684

FOE -.2408 FRA -,7294 FC3-2.4542 8SP 8206 SGB 2683.4 R23 .3704 R53 -.9017 LSA 664.9 NSA 103.4 SSA 24,1

BOE .3500 BRA 1.6527 8C3 J.7938 FSP -787 5GJ 2672.7 5G2 260.1 THA 169.44 EL5 648.3 EL? 99.5 JLF 179.75

LAUNCH DATE DEC 26 |965 FLIGHT TIME |54,00 ARRIVAL OAT[ APR 19 J966

HELZOCENTR|C CONIC OISTANCE 3A2.985

RL |47.|3 LAL .00 LOL 94.0| VL 28.346 GAL -9.94 AZL 90,62 HCA 165.07 SMA 532.64 [CC ._0535 ZNC .6?ZZ vt 30.781

RP 198.66 LAP -.16 LOP 259.08 VP 37.976 GAP 5.43 ATP 89.40 T&L 228.ll TAP 53.18 RCA 105.67 APO 159.61 v? 34.875

RC 1J6,857 GL -3.24 GP 30.68 ZAL 153.70 ZAP |35,36 ET$ 28.6_ 7AE |30.53 ETE |52.27 ?AC 34.84 ETC 197.78 CLP-140.?I

PLANETOCENTRIC CC)hI|C

C3 28.89| VHL 5.375 DLA -23.29 RAL 303.06 RA0 6568.2 VEL J2,258 PTH 2.2| VHP 5.|_B CPA 7.67 RAP Z96.60 ECC J.4755

LNCH ATNTH LNCH T|ME L-| TIME |NJ LAT IN| LONG [NJ RT A$C ]NJ ATMTH |NJ T|ME PO CST TIN IN| ? LAT |NJ 2 LONG

90.00 4 A8 33 |475.O8 2.57 358.51 17|,30 ||B.2| 5 13 B 875.1 6.32 351.64

90.00 9 A3 36 5777.73 26.90 275.0J 179.74 99.20 |l 19 53 5J77,7 ?7.90 ?66,49

100.00 5 51 48 1270.90 .73 342.49 170.28 J19.88 6 12 59 670.9 A.?0 33_.95

100.00 l] 23 2 5457.13 28.98 251.77 180.09 97.66 12 53 59 4857,1 ?9.74 743,05

1lO.O0 6 23 32 ||75.44 -3.54 332,29 |67.6l |Z4.D2 6 43 3 57|.4 .95 326.08

1|0,00 13 7 48 5129,36 33.99 227.47 1_0.68 93.90 la 33 57 4529.4 34t15 2|8.?3

OIFFERENT|AL CCRRECTION5 MID-COURSE EXECUTION ACCURACY C)RB|T DETERM|NATION ACCURACY

TOE -.5134 TRA-1.5568 TC3-1.8553 BAU .7A33 SGT 2746.2 SGN 593.9 SG3 222.5 ST 772.5 SR 56.5 55 205.?

ROE -.0189 RRA .J435 RC3 .5300 FAU .0761_ RRT -.874A RRF -.98J3 RTF ,8950 CR,T -.3905 CRS .120| CST -.9465

FOE -.3820 FRA -,5801 FC3-2.2809 8SP 8628 SG9 2809.7 R23 .3922 R53 -.9028 b_A 797.0 NSA 79.7 SSA 22.7

BDE .5|37 BRA 1.5634 BC3 1.9295 FSP -725 5G| 2795,4 $G2 283.1 TMA 569.18 EL| 772.9 EL2 52,0 ALF 17_.36

LAUNCH DATE DEC 26 |965 FLIGHT TIN_ 516.00 ARRIVAL DATE APR ?J 1966

HELZOCENTR|C CONIC DISTANCE 348.912

RL J47.J3 LAL .DO LOL 94.0| VL 28,277 GAL -9.70 AZL 91.71MCA 168.23 5HA J32.12 ECC ,20225 ZNC 1.7067 V| 30.?BJ

RP 108.69 LAP -.3_ LOP 262.25 VP 37.915 GkP 5,67 A?P 88.33 TAL 226.69 TAP 34.92 RCA 105.40 APO 158.84 V2 34._65

RC 1J9.206 GL -8.94 GP 36.50 ?AL 151.38 ?AP 529,75 ET$ 34.99 ?dE 126.76 ETE |49.01 ZAC

PLANETOCENTRIC CONIC

C3 28.547 VHL 5.343 OLA -28.58 RAL 305.77 RA_ 6568,5 VEL 12.244 PTH 2.20 VHP 5.580 DPA

LNCH ATHTH LNCH TIME L-I TIME IN| LAT IN| LONG IN| RT ASC IN| AZMTH JNJ T|NE

85.99 6 53 J5 1088.38 17.58 337.76 180.19 1|2.90 7 lJ 23

94,0J 8 0 33 870.40 17.59 321.80 180,19 1|2.89 B J5 3

lO0.O0 7 33 52 956,49 1|.57 324.98 177.05 |17.9J 7 49 49

JOO.O0 10 2 36 5765.56 24.24 273,4| 182.85 108.05 1| 38 42

IlO.O0 7 30 lO 968.14 4.22 32J.67 J72.85 123.95 7 46 J8

lJO.OO J2 22 48 5326,68 32.05 242.52 185.27 |02,58 J3 5J 35

DIFFERENTIAL C_RREETION$ MID-COURSE EXECUTION ACCURACY

TDE -.7934 TRA-|.4586 TC3-|.9449 BAU .7755 SGT 2866,2 5GR 646.2 SG3 J96.0

RDE .0676 RRA .|058 RC3 .5887 FAU .06568 RRT -.8633 RRF -.9875 RTF ,8972

FDE -.5605 FRA -.4|35 FE3-1.9919 gSP 9073 SGB Z938.2 R23 .A024 RJ3 -,906|

BOE .7963 BRA J.4624 BE3 2.0320 FSP -643 5G| 2920.? SG2 320.0 THA 168,85

37.73 ETC 204,19 CLP-142.70

13,5J RAP 296.24 ECC 1,4698

PO C$T TIN |NJ 2 LAT IN| 2 LONE

488.4 20.53 330_3!

270.4 ?0.54 314.35

356.5 14.81 318._9

5J65,6 76.4P ?65.3?

368.J 8.65 315.3B

4726,7 33,45 233.5?

ORBIT DETER_ZNAT[ON ACCURACY

ST J006.6 SR 84.4 55 300,4

CRT -.9843 CR$ .9637 CST -,95D6

LSA 1050.0 MSA 89,9 SSA 17.7

EL| 1010.0 EL2 14.9 ALF 175,78

2039



JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL 2, 1965-66)

_aONCH D4TE 0EC 76 1969

HELIOCENTRIC CONIC

RL 147,13 LAL ,00

RP 108.77 LAP -.53

RC 12J._T GL -18.43

PLAN[TOC[NTR|( CONIC

C3 30.084 VHL 5.485

LNCH 4ZNTH LNCH TIME

64.51 4 43 6

111,49 10 45 Z)

64.51 4 45 6

115,49 10 45 73

64.51 4 45 6

115.49 10 45 £3

FLIGHT TIME 118.00 4RRIvAL CAT? APR 25 1966

D|STAN(E 354,817

LOL 94.0i VL 28.207 GAL -9.45 A?L 93.37 HCA 171.]9 SNA 13J.6J [CC .20120 INC 3,5721 Vl 30.78l

LOP ?65.4? vP 37.954 GAP 5.90 ATP 86.47 TAL 225.23 TAP 36.62 RCA 105.13 APO i58.09 v? 34.856

GP 45.10 ?AL 146.21 7AP 125.73 ET5 42.84 74[ 121.02 ETE 145.35 ?AC 42.29 ETC 212.50 CLP-145.81

0LA -37.38 RAL 310.37 RAD 6568.2 VEL 12.307 PTH £.22 VHP 6.3?2 0PA 21.99 RAP 294.80 [CO 1.4951

L-I TIME INJ LAT INJ LONe INJ RT AS( INJ A?MTH INJ TIN[ PO CST TIN INJ ? LAT INJ 2 LONG

1559,88 £2,08 16.00 J88.28 160.96 5 IJ 5 959.9 26.07 P.79

5713.19 62.10 269.34 188.28 120.95 12 20 36 5113.2 26.03 261.J?

1359.BB 22.08 I6.00 J88.28 120.96 5 11 5 959.9 26.02 8.79

3713,19 22.10 168.34 I98.£B 160,95 IZ 20 36 5113.2 76,03 261.l?

1559.88 Z2.08 16.00 188.28 120.96 5 11 5 959.9 26.0? 8,79

3713.19 62.10 Z68.34 188.29 120.95 12 20 36 5113.? 26,03 761.17

OIrFERENTIAL C_RECTION5

t_E-1.3122 TRA-I,?SJ8 TC3-1,8939 EAu .7994

ROE .2113 RRA .0321 RE3 .6033 FaU .05165

F06 -.7781 rRk -.2|82 FC3-|.4862 BBP 9464

606 1.379! BRA 1,6522 BC3 1.9877 ¢SP -5?3

LAUNCH OAT? OEC 26 1965

H[LIO_ENTRIC CONIC

RL 147.13 LAL .00

RP 108.75 LAP -.76

RC 163.903 GL -35.09

PLANE TOCENTRIC ((_4ZC

(3 40.452 VHL 6.360

LOl. 94.01 VL 28.138 GJL

LOP 268.59 VP 37.794 GAP

MID-COURSE EXECUTI_ ACCURACY C_BIT CETERNINATION 4CCURAC v

SGT 2983.8 SGR 698.9 $G3 159.3 ST 1458.2 SR ?22.0 SS 450.8

RRT -.8377 RRF -.9857 RT¢ ,9038 CRT -.9578 ORS ,9984 CST -,9717

SG8 3064.6 RZ3 ,3962 RI3 -.9138 LSA 1537.8 NSA 118.4 ss* 5.1

5GJ 3041.6 $52 374.5 THA 168.73 ELl 1473.? EL2 63,2 ALF 171.69

fLIGHT TIN? 120.00

GP 58.73 ?AL 134.04 ?AP 117,68 ETS 53.27 7AE 11J.29 ETE 143.31 ?AC

OLA -52.30 RAL 321.61 RAD 6568.6 VEL 12.72! PTH 2.31 VHp B.5J90PA

ARRIVAL CAT? APR ?5 1966

OISTANCE 360.687

-9.19 k?L 97.56 H¢A 174.53 SNA 131.10 ECC .£0018 INC 7.5633 Vl 3O.ZBI

6.11J?P 82.47 TAL 223.73 TAP 38.26 RCA 104.85 APO 157,34 VZ 34.846

49.83 ETC ?64.16 CLP-151.92

LNCH AZMTH LNCH TIME L-I TIME |NJ LAT

44.00 4 9 11 1848.66 ?5.66

136.00 I£ 50 58 5374.19 25.67

44.00 4 9 11 1848.26 25.66

136.00 12 50 58 5374.19 25.67

44.00 4 9 II 1848.26 25.66

136.00 12 50 58 5574.19 25.67

OI¢¢£R[NTIAL CORRECTIONS

TOE-2.56?4 TRA -.1480 TC3-1.4054 BAU .7943

ROE .4300 RRA -.1338 RC3 .4263 ¢Au .03310

FOE-I.O£94 FRA .0051 F(3 o.7083 BSP 9933

BOE E.5986 8RA .7599 B(3 1.46_7 FSP -366

INJ LONG INJ RT ASC

45.33 209.80

£58.97 209.B1

45.33 209.80

258.97 209.81

45.33 209.80

258.97 209.81

INJ A?MTH

37.£8

37.27

37.28

3?.27

37.28

37.27

MI0-COURSE EXECUTION ACCURACY

SGT 3120.7 SGR 694.9 SG3 111.?

RRT -.7592 RRF -.9451 RTF .9276

SG8 3197.1 R23 .3475 RI3 -.9364

SGJ 3165.9 502 445.8 ?HA 170.21

34.63 RAP _90.76 ECC 1.6657

INJ TIN[ PO CST TIN INJ 2 L4T INJ 2 LONG

4 39 39 I748,3 31.40 39.39

14 23 52 4974.? 31.41 253.03

4 39 59 1248.3 31.40 39.39

14 23 52 4974.2 31.41 ?53.03

4 39 59 I£48.3 31.40 39.3_

14 23 52 4974,? 51.41 253,03

_i_SJ? 0?TERMINATION ACCUR4CV

ST 235£.5 SR 397.1 SS 666,8

CRT -.9571 CRfl .9889 CST -.9895

LSA 2453.3 NSA 142.5 SSA 1.7

_11 2362.6 EL? 112.? 4LF 170._4

LAUNCH 04TE OEC Z6 1965

HELIOCENTRIC CONIC

RL 147.13 L4L .00

RP 108,78 LAP -.90

RC 126.243 GL -_8.87

PL4NETOCENTRI( CONIC

C3 J44._30 VHL 12.076

LNCH AZMTH LNCN TIME

Z?.?l 6 _1 18

137.79 16 30 4

77.21 6 21 J8

152.79 16 30 4

27,21 6 21 18

196.79 16 30 4

FLIGHT TIME 1Z2,00 ARRIVAL 0ATE kPR 27 1966

01STANCE 366,&48

LOL 94,01 VL 28.069 GAL -B,90 A?L 111.78 HCA 177._7 SNA 130.60 ECC .19898 INCZJ.??84 Vl 30.2Pl

LOP 271.76 VP 37.735 GAP 6.29 A?P 68.24 T&L 222.15 TAP 59.72 RCA 104.61 APO 156.58 VZ 34.8))

GP 75.60 ?AL 110.80 ZAP 104.08 ETS 89.25 ?AE 92.18 ETE 168.77 7AC 61.43 ETC ?63.0? CLP 167.91

OLA -66.76 RAL 5.63 RAO 65?0.6 VEL 16.508 PTH 2.86 VHP 16.387 OPA 31.58 RAP 271.03 ECC 3.3807

L-I TINE INJ LAT INJ LONG INJ R? ASC INJ AZNTH [NJ "TIME PO CST TIN INJ 2 LAT INJ ? LONG

Z219.99 12,34 ?0.95 270.10 155.67 6 58 19 1620.0 19.61 67.B8

5780.79 12.35 263.49 _70.12 153.66 18 6 25 5180.8 19.61 260.41

£219.99 |£.34 ?0.95 270.10 155.67 6 58 18 1620.0 19.61 67.88

5780.79 12,33 263.49 270.12 155.66 18 6 25 5180.8 19.61 260.41

?219,99 12.34 70.95 770.10 153.67 6 58 18 1620.0 19.61 67.88

5780.79 12.35 ?63.49 270.12 155.66 18 6 23 5180.8 19.61 260,41

01FFERENTIAL CCRRECTION$

T06-5.6498 TRA 1.4373 TC3 -.2190 8AU .4638

R06-Z.3706 RRA .1877 RC3 -.0074 FAU ,00959

FOE-J.JIE5 FRk .388J FC3 -.0574 BSP 9358

B0E 5.7602 BRA 1.4493 BC3 .2192 FSP -185

LAUNCH 0ATE OEC ?6 1965

HELIOCENTRIC CONIC

RL 147.13 LAL ,00

RP 108.80 LAP -I.08

RC I78.581 GL 58.14

PLANETO{_ENTR|C CONIC

C3 671.736 VHL £4.935

MID-COURSE EXECUTION ICCuRACY ORBIT DETERMINATION ACCURACv

SGT 3070.3 SGR 1151.2 SG3 61.B ST 2352.7 SR 1131.4 SS 775.4

RRT .9088 RRF .8544 RTF .9932 CRT .9899 CRS -,9809 CST -.9996

SG8 3279.1 R23 -,1636 R13 .9864 LSA 2893.6 NSA 15T.7 SS_ .5

SGI 3247,4 SGZ 454.2 ?HA 19.7t ELI 7788.3 EL2 147.1 ALF 23.76

FLIGHT TIM_ 124.00 ARRIVAL 0ATE APR ?9 1966

01STANCE 373.005

LOL 94.01 VL 27.999 G_L -8.78 A?L 40.06 HCA 181.41 SNA 130.10 ECC .20008 INC49.9383 Vl 30.2_1

LOP 274,92 VP 37.676 G_P 6.70 _7P 139.93 TAL 220.94 TAP 42.35 RCA 104.07 APo 156.i3 v_ 34.830

GP -69.64 ?AL 99.70 ?AP 98.42 ETS 197,50 7AE 71.38 ETE 122.94 ?AC 9?,27 ETC 30.86 CLP 114,88

0LA 46.58 RAL 317.99 RAD 6572.6 VEL 27.259 PTH 3.40 VHP 29.055 0PA -65.31 RAP 148.31 ECCII,?3?_

INJ LONG INJ RT A$C INJ ATMTH |NJ TIME PO CST TIN INJ _ LAT INJ Z LONG

227,35 '227.03 43.43 17 38 42 4301.0 -6.83 ??2.?3

114.?£ 2_7.01 43.43 I Jl 50 ?835,? -6.8J 105.61

£27.35 ?27.03 43.43 17 38 4? 4301.0 -6.83 ???,_3

J14.72 227.01 43.43 ! II 50 ?B55.? -6._J 109.61

22?.35 22?.03 43.43 17 38 4£ 430J.0 -6.85 27£.23

11A,72 227.01 43.43 1 11 50 2853.2 -6.BI 109.61

MId-COURSE EXECUTION ACCuRJC¢ ORBIT 0ETERNINATION ACCURACY

SGT 605.0 SGR 5179.4 SG3 49.3 ST 291.3 SR ?8?3.? SS 1374._

RRT .0649 RRr -.9957 RTF .0£64 CRT -.7607 ORS .9996 CST -,7?96

SGB 3236,4 R63 -.0937 RJ3 -.9955 LSA 3176.? HSA 19D,7 SSA ,6

SG1 3179.6 5G2 603,7 THA 89.?7 £L1 783_,4 EL? lflB.5 ALF 94,51

LNCH ATNTH LNCH TI_[ L-I TI_E INJ LAT

51.33 18 17 I 4901.04 -1.03

I£B.67 0 14 15 5455,21 -1.01

51.35 J6 17 1 4901.04 -1.03

J£8.67 0 14 J5 3435.?J -J,OJ

51.33 16 17 1 4901.04 -1,03

178,67 0 J4 15 3A53.71 -I,01

01FrERENTIAL CC_R[CTIONS

TOE 1.0667 TRA 1,5679 TO3 -.0354 8_U 1.3884

R0-I?,I754 RRA 3.805? RC3 -,163£ FAU-,01790

FDE £.?83? FRA -.5565 FC3 .0249 8SP 8044

BDEI?.£?£O 8RA 4.1160 Be3 .1670 FSP -134

?040



JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL, 2, 1965-66

LAUNCH _Jr£ 0£c 26 1965 FLIGHT TIN[ J26,00 ARRIVAL DATE MAY 1 1966

HELIOCENTRI( CONIC

RL 147,13 LAL .00

RP J08.S2 LAP -I.26

NC J30.911 GL 55,34

PLkNETOCENTRIC CONIC

C3 92.27£ VHL 9,888

LNCH JZNTH LNCH TIME

64.66 16 10 9

lJ3,34 22 8 4Z

64.66 16 10 9

I|5.34 22 8 42

64.66 16 JO 9

115.34 22 8 4Z

DIFFERENT|AL CORRECTIONS

TDE 4.0|60 TRA-3o258& TC3 -.4624 BAU .6045

ROE -.2129 RRA .8837 RE3 -.003I FAU .02259

FOE J.4OO3 FRA -.6848 FC3 -.2000 9SP 10727

BOE 4.02J6 BRA 3._766 BC3 ,4624 FSP -298

0|STANCE 328.551

LOL 94,01 VL 27.930 GAL -8.44 AZL 72.84 MCA |84.26 SMA J29,61 [CO .19854 INCl?.IG40 vl 30.281

LOP 278.09 VP 37.618 GAP 6,81ATP IO?.J2 TAL 219,Z3 TAP 43.49 RCA J03.88 APO I35.34 V2 34.822

GP -63.17 ?AL |14.03 ZAP 115.39 [TS 284.04 ?hE 10J.30 [TE 202,83 ?AC 81,03 ETC 114.09 CkP-JSl.?B

DLA 37.29 RAL 301.89 RAO 6569.9 VEL 14.803 PTH 2.68 VNP 10.J03 OPA -81.46 RAP .62 ECC 2.609!

L-I TIME IN| LAT IN| LONG IN| RT ASC IN| ATNTH [NJ TIME POCST TIN IN| 2 LAT IN| 2 LONG

4436.95 -11.29 200.47 J96.7| 54.22 17 24 36 3887.0 -15.88 194.JS

3337.28 -11.27 llS.30 J96.70 54.22 23 4 40 2757,3 -15.82 108.97

4486.95 -li.29 200.47 I96.7I 54.22 IT 24 36 3887.0 -15.88 194.13

3337.28 -11.27 I19.30 I96,70 54.2Z 23 4 40 2757.3 -15.8? J08.92

4486.95 -1J.29 200.47 J96.7J 54.22 17 24 56 3387.0 -15.88 I94.I5

3357.28 -1|.27 115,30 196.70 34.22 23 4 40 2757.3 -13,87 108.97

MI0-COURSE EXECUTION ACCURACY ORBIT 3ETERN|NATION aCCURdCY

5GT 3447.2 SGR 656.8 SG3 89.1 ST 2433.6 SR 229.5 SS 720.4

RRT -.B005 RRF -.6|92 RTF .9658 CRT -.2602 CRS .6814 CST -.9934

5G8 3509.2 R23 -.2734 R|3 -,96J2 LSA 2542.7 MSA J69.7 SS4 l.O

SGI 3487.5 SG2 389.J THA |7J,22 ELI 2439.9 EL2 I48,6 ALF J73.88

LAUNCH DATE 0[C 26 1965 FLIGHT TIME J2B.OO ARRIV4L DATE MAY 3 I966

HELIOCENTRIC CONIC

RL I47.13 LAL .O0

RP I08.85 LAP -I.43

RC 133.236 GL 46.73

PLANETOCENTRIC CONIC

C3 54.J42 VHL 7.358

LNCH ATMTH LNEM TIME

90.00 J9 4| 33

90.00 J8 42 I

JO0.O0 21 59 45

J00.00 I9 6 5I

liD.DO 0 17 36

liD,DO 19 9 25

DIFFERENTIAL CORRECTIONS

TOE Z.533! TRA-2.8700 TC3-I.0727 BAU ,7794

ROE .2700 RRA .2474 RC3 -.0932 FAU .04056

FOE 1.3905 FRA -.7065 FC3 -.6485 OSP 11170

50£ 2.3474 BRA 2.8806 BC3 J.07f7 FSP -456

O|STANC£ 384.352

LOL 94.01 VL 27.862 GAL -8.J5 AZL 28,80 HCA IBT.3B SMA 129,13 ECC ,|9782 INCJI.2019 vJ 30.28!

LOP 281.25 VP 37.56| GAP 6.99 A?P |0I.l| TAL 217.62 TAP 44.99 RCA I03.38 APO 154.67 v2 34.816

GP -46.60 7AL |21.79 ZAP 128.43 ETS 299.64 ZAE J13.82 ETE 208.47 ZAC 71.J3 ETC I29.03 CLP-IS4.77

0LA Z8.1I RAL 302.52 RAD 6569.0 9EL 13.248 PTH 2.42 VHP 7.170 OPA -65.46 RAP 331.83 £CC 1.8910

L-I T|ME INJ LAT INJ LONG ]NJ RT ASC INJ A_MTH INJ TIN[ POCST TIM INJ E LATINJ Z LONG

3687.05 -15.72 J42.55 188.53 66.J4 20 43 20 3087.J -J8.82 I35.2a

3881.36 -I0.06 |54.01 185,79 65,39 19 46 45 3281.4 -I3,56 147,08

3242.58 -2J,46 IJ2.37 191.05 68.68 22 53 48 2642.6 -24.I7 I04.62

3601.07 -4.58 I45.IB J82.84 60.43 20 10 J_ 320I.l -8.48 I38.57

2823.45 -29.50 83.74 I94.23 71.90 ! 4 39 2223.3 -31.69 75.2I

3792.96 2.68 140.06 178,34 55.9J 20 I2 38 3193.0 -I.B! J33.86

MID-COURSE EXECUTION ACCURAC_ ORBIT DETERMINATION ACCURACY

SG? 3578.0 SGR 332,7 SG3 135,8 ST 2114.4 SR 220.2 85 680.9

RRT .0653 RRF .4248 RTF ,9283 CRT .7839 CRS -.890J CST -.9807

SGB 3593.4 R23 .3645 RJ3 .9285 LSA 2224.6 NSA 183.9 SSA I.P

SGI 5_78.0 SG2 532,0 ?HA ,35 ELI 2121.4 EL2 I36.3 ALr 4.69

LAUNCH D4TE DEC 26 1965 rLIGHT TIME 130.00 4RRIVAL 0ATE NAY 5 |966

HELIOCENTRIC CONIC

RL 147.13 LAL ,00

RP 108.87 LAP -I,60

NC 133.553 GL 41.O3

PL&NETOCENTR|C CONIC

C3 40.977 VNL 6.40|

LNCH ATNTH LNCH T_NE

90.00 2J 35 46

90.00 J6 41 47

100.00 23 33 30

100.00 I7 46 24

llO.00 1 20 22

IJO.00 J8 20 J8

DIFFERENTIAL CORRECTIONS

TOE |.9809 TRA-2.6350 TC3-1,_3|6 8AU .8410

RDE .2400 RRA .|488 RE3 -.i044 FAU .05072

roe 1.3232 FRA -,6670 FC3-1.0716 8SP I1521

BOE 1.9753 BR4 2;6391BC3 1.5352 FSP -557

0[STANCE 390.174

LOL 94,0I VL 27.794 GAL -7.86 AlL 81.22 NCA I90,52 SNA |2_.63 £CC .Ig?29INC 8.7794 vl 30.281

LOP 284,4| VP 37.504 GAP 7.18 47P 98.63 T4L 216.00 TAP 46,52 RCA I03.27 4PO 154,D3 v2 34.BO9

GP -35.67 ?AL 123,60 ?AP 136.98 ETS 307,I7 ?AE 120,45 ET[ 205.63 7AC 65,52 ETC 136,21 CLP-154.15

OLA 22,62 RAL 304.23 RAO 6568.6 VEL |2.14| PTH 2.32 VMP 6.269 OPA -54.37 RAP 327,42 [CC 1.6744

L-I T|ME IN| LAT [NJ LONG TNJ RT ASC INJ AZMTN ZNJ TIME POCST TIN INJ 2 LIT IN| 2 LONG

3188.22 -26.25 t09.92 187.36 78.97 22 48 54 2388.2 -27.50 IO1.47

4240.73 1.35 174.25 177.39 6|.7I IT 52 28 36A0.7 -2.44 |67.6?

2871.98 -28.37 87.09 187.80 80.J7 24 2I 42 Z272.0 -29.44 78.45

4032.I9 3.24 157.88 176,34 60.27 |B 53 36 3432.2 -.74 J5J.35

2551.0J -33.57 63.60 188.69 83,12 2 2 53 1951.0 -34.15 54.4!

3923.93 7.72 147,06 173.58 56.60 19 25 44 33Z3.9 3.27 J40,80

MI0-COURSE EXECUTION ACCURACY ORBIT 0ETERN|NATION ACCURACY

SGT 3667.9 SGR 290.2 SG3 I66.3 ST I916.I SR 219.1 ss 630.4

RRT .2592 RRF .6192 RTF ,9097 CRT .8210 CRS °.9364 CST -.9691

SGB 3679.4 R23 ,3956 RJ3 ,9104 LSA 2026.0 NSA J94,0 SS4 3.0

SGI 3668.7 $G2 280.2 THA "|,I8 ELI |924,5 EL2 124.3 ALF 3.38

LAUNCH DATE DEC 26 J965 FLIGHT TJNI[ |32.00 ARRIVAL DATE NAY ? J966

HELIOCENTRIC CONIC

RL 147.13 LAL .00

RP J08.88 LAP -J.76

RC I37.863 GL 37,31

PLANETC_.ENTRIC CONIC

C3 34.702 VHL 5,89!

LNCH ATMTH LNCH TIM_ L-I TIME IN| LAT

90.00 22 43 34 Z996.92 -28.00

90.00 16 B 0 4348.04 4.80

100.00 0 21 6 Z696,I8 -29.74

100.00 I7 J? 26 4124,02 6.33

IJO,OO I 55 7 2402.02 -34.|8

IJ0,00 J7 39 54 3990.94 10.J4

OIFFER[NTIAL CORRECTioNS

TOE 1.62_0 TRA-2.4SJl TC3-I.8900 BAU .8776

ROE .2026 RRA .1|68 RC3 -.0797 FAU .05555

FOE 1.233_ FRA -,3933 FC3-1.3808 05P IJ787

BOE 1.6842 BRA 2,4839 BC3 1.89|6 F5P -604

DISTANCE 395.99_

LOL g4.01 VL 27.726 GAL -7.56 AZL 82.54 HCA 193.67 SMA

LOP 287.58 VP 37.449 GAP ?.37 AZP 97.26 TAL 2J4.36 TAP

GP -28.4! 7AL 127.36 ZAP J42.66 ITS 312,66 ZA£ 124,09 ET[

J26.19 E(C .19688 INC 7,4644 Vl 30.281

48.04 RCA J02.93 APO 153.42 VZ 34.804

202,08 ZAC 62.70 ETC |4J.4JCLP-J34.68

OLA J9.24 RAL 306,03 RAO 6568.4 V£L J2.493 PTH 2.26 VHP 5,924 OPA -46.80 RAP 326,47 [CC 1,5711

IN| LONG IN| RT ASC IN| AZNTH JNJ TIME

96.2! J84.92 85.62 23 33 5J

IB0,26 175.37 62.06 17 ZO 28

7A.2J J85.05 86.81 ! 6 2

162.95 J74.54 60.72 18 26 I0

52.02 185.20 89.g4 2 35 9

J50.55 J7Z.E2 57.|B 19 6 25

NI0-COURSE EXECUTION ACCURACY

SGT 3759.B SGR 249.3 SG3 182.4

RRT .2370 RRF ,5997 RTF .8987

5G8 3768.0 R23 .3971 R13 .8991

SGI 3760,2 5G_ 242.2 THA .90

POCST T|N |NJ 2 LAT IN| Z LONG

2396.9 -ZS,32 87.38

3748.0 1.02 123.81

2D96.2 -29.86 85.41

3324.0 2.38 156.39

1802.0 -33.81 42.80

3590.9 5.74 144.2|

ORBIT DETERM|NATION ACCUR4CY

ST J799.2 SR 200.4 $S 621,6

CRT .8127 ORS -.9448 CST -.9586

LSA 1903,4 HSA 201.5 SSA 4.3

ELI J806.6 EL2 IJ6.3 ALF 5.J9

2041



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 2. 1965-66)

LAUNCH 04TE OEC 76 2965 FLI_HT TINE |34.00 ARRIVAL DATE NAY 9 1966

HEL|OC[NTRIC CONIC

RL |47.|3 LAL .00

RP 108,90 LAP -|,92

RC 140.|64 GL 34.T6

PLANETOC[NTRIC CONIC

C3 30.91G V_L _,560

LNCH ATNTH LNCH T|HE L-I T|N[ IN| LAT

90.00 23 |3 |2 Z884.30 -28.32
90.00 15 53 3 4402,47 6.53

|O0.00 0 43 17 2590,3] -29.88

IOO:O0 JT 4 34 4|7|.69 7.90

110.00 Z |e 10 2309,0e -33,95

110.00 11 51 l| 4025,67 f|.41

01rFERENTIAL C(_RECTIONS

TOE |,5019 TRA-2.3£71 TC3-2.|952 8AU .9075

ROE .ISOO RRA .I011R(3 -.0459 FAU .05709

r0[ 1.1449 rRA -.5140 rC3-l.598£ BSP 12101

8oE 1,5|2£ BRA 2,3£92 8C3 2.1957 FSP -629

D|$TAN(E 401.8|I

LOL 94.0| VL 27.659 GAL -7.25 AlL 83.36 HCA

LOp 290.74 VP 37.395 GJP 7,56 ATP 9£.35 TAL
GP -23.38 ?AL 127.97 ZAP 14£.67 ETS 3|6.95 7AE

|96.83 SNA J27,73 [CC .19660 INC 6.6354 VI 30,Z_|

2|2.?! TAP 49.34 RCA 102.62 APO |5E._4 vz 34.799
|2£.17 ET[ J9S.96 ?AC 6|.57 ETC |45.46 CLP-|55.54

OLA

IN| LONG IN| RT ASC IN| A?NIH IN| TINE
87.99 ]83.58 89.72 24 I |6

|83.32 174.92 £2,_8 17 6 25

£6,35 183.S? 90.94 J 3J ZP

J£5.61 17A.17 61.08 J8 14 6

44.?8 J_3.35 94.22 2 56 39

152.43 17Z.OG 57.56 18 58 |6

HID-COURSE EXECUTION ACCURAC_

SGT 3835.8 SGR 221.J SG3 190.5
RRT ,1568 RRF .51|3 RTF .B_18

SG8 3862.2 RE3 .3?57 R|3 .8920

SGI 3856.0 S¢2 EJ8.4 THk ,52

|7.11RAL 3_7.83 RAO £_£8.Z V[L 12.34| PTH 2.23 V_P 5.786 OPA -41.56 RAP 526.76 [CC 1.5088

PO CST TIN IN| 2 LAT IN| 2 LONG

22S4,3 -2_.05 ?9.33
5502.5 2,7S 176,65

|990.3 -29.43 57.57

157|.7 3.99 159.01

J?09.| -33.00 35.67

3425,7 7.05 J46,05

CRe[T 0ETERN[NAT|ON ACCUR4CY

ST J728.2 SR 188.4 SS 596-4

CRT .8034 CRS -.9504 CST -.9495

LSA J926.2 NSA 20?.0 SS4 5.6

ELI 1734.9 EL2 111.2 ALF 5.04

LAUNCH DATE DEC 26 I965 fLIGHT TD_ 136.00 ARR|VAL DATE NAY JJ |966

HELIOCENTRIC CONIC DISTANCE 407.618
RL |47.J3 LAL .DO LOL 9A.DZ VL 27.393 GAL -6.94 AZL 83.94 HCA

RP J08.9| LAP -2.07 LOP 293.90 VP 37.342 GAP 7.74 AZP 95.70 TAL

RE J42,458 GL 32.95 GP o19.75 7AL 127.85 ZAP J49.67 ITS 320.36 ?A[

PLANE TO(ENTRIC CONIC

C3 29.284 VHL 5.318 DLA 15.75 RAL 309.£3 RAD £5£8,1 VEL |Z,234 PTH
LNCH A?MTH LNCH TIME L-I TIME JNJ LAT

90.00 23 33 27 2811.77 -28.22

90.00 15 47 IJ 4430.43 7.4J

]00.00 | 7 25 2521.40 -29.69

JOO.O0 16 59 50 4196.03 8.70

110,00 2 33 0 2_47.40 -33.54

1]O.00 |7 48 45 4042,80 12.03

OIFF[R[NT|AL CC_RECTIONS

TOE 1.3945 TRAo2.Z712 TC3-2.471£ gAU _934£
#0£ .168£ RRA .08_ R(3 -.0El3 FAU .03723

FoE 1.O685 FRA -.A333 rC3-|,7316 8SP |245l

BDE |.4046 8RA 2.2729 8C3 2,471£ FSP -£40

J99.99 SHA

7|1,04 TAP

127.42 ETE

J27.28 EC( .19643 ]NC 6.062_ vJ 30.28|
5|.03 RCA |02,28 APO 152.2_ v2 34.795

196.41 ?AC 6|,44 ETC 148.70 CLP-156,Sl

2.20 VHP 5.746 OPA -37,2£ RAP 327.66 ECC 1.4655
IN| LONG IN| RT ASC IN| A?MTH IN| TIME PO CST Tin IN| 2 L4T IN| 2 LONG

82.68 183.0_ 92.38 24 20 |9 22]1,8 -27.60 74.07

I84.91 J73. I5 £2.39 J7 J 2 3830.4 3._8 J78.TJ

61.24 t82,96 93.63 | 49 27 J921,4 -2_.87 52.53

J66.98 |74,45 6J,29 18 9 46 3596.0 4,80 J6D.36

40.0| |BE.54 97.02 3 |2 27 1647.4 -52.21 31.O3

153.36 172.4£ 57.7£ IB 5£ 8 3442.8 7.69 146.96

NIO-C(_JRSE EXECUTION ACCURACY (_SIT D£TERNINATION ACCURACY

SOT 39_3.6 SGR 207,5 SG3 |93.8 51 |686.7 SR |_4.0 $5 576,7
RRT .0623 RRF .3931RTF .6868 CRT .g056 (RS -.9574 (ST -.94|T

SG8 3959.1 R23 .358| RI3 +8868 LSA |779.5 NSA 21J.5 554 6.9

SGJ 3933,7 SG2 207.| THA oj9 ELI 1693.2 EL2 |08.6 ALF 5,04

LAUNCN OATE OEC 26 1965 FL|GHT TINE I3B,0O kRR|V4L OAT[ MAY 13 1966

HELIOCENTRIC CONIC

RL |47.|3 LAL .0D

Rp |00.92 LAP °2.2|
mC 144,T37 GL 51,fl1

PLANETOCENTR|C CON|C

C3 26,281 VHL 5.]27

LNCH ATNTH LNCN TIME
90.00 23 4B 29

90.00 15 46 46

|DO,D0 I 2| 49

100.00 17 0 3

110.00 2 4B 4

IIO,00 17 50 17

0ZFFERENTZAL CORRECTZONS

TOE |.3273 TRk-2.jBI2 TC3-2.7290 BAU .9589
R0E .J640 RRk ,0778 RC3 ,0212 FAU .05642

r0E 1.O057 FRA ".3588 FC3-J.B587 B$P 12767

902 J.3374 BRA 2. JB2£ BC3 2.729J F$P -£41

DISTANCE 4|3,4J7

LOL 94,0J VL 27.527 GAL -6,63 AZL _4.3G HCA 203.15 SNA 126,94 ECC ,19639 ]NC 5.6_03 Vl _0.781

LOP 297.06 VP 3?,290 GAP 7,92 A?P 9fl.]9 TAL 209.35 TAP 52.50 RC4 ]01.93 APO J3J.74 V2 34.?91

GP -IT.D3 7AL |27.26 ?_P 152.06 ETS 323.|0 ?AE |Zg.2! ETE |94,36 7AC 6J,96 [TC J5J.35 CLP-|5?,SI

DLA ]4,91RAL 311.4£ RAD 656B.| VEL 12,151 PTH 2.J_ VHP 5.753 CP4 -34.01R_P 328.91 ECC 1,4325

L-_ T|N[ |NJ LAT IN| LONG IN| RT A$C IN| 4?NTH |NJ TIN[ PO C$T TIM ]NJ 2 LAT[NJ Z LONG

2763,45 -28.04 79,1_ |8_.09 94.|4 74 34 53 2163,4 -2T.JT _O.60

4442,24 7.78 185,5B |?5.7£ 62.69 17 0 48 3842,2 l,O5 |?B.B7

2475,12 -29,44 57.82 |82.96 93.41 2 3 5 |S?5.J -28.3_ 49.1_

4_03,_0 9,02 J£7,53 175,10 £J,3_ |_ J0 _ 3G03.S 5,13 160.90

2205,26 -33.14 3£.78 1_2,42 9_.89 3 24 49 1605.3 -31.56 7T.9|

4048.42 12.24 |53.67 173.|8 57.83 |B 57 46 3448.4 7.90 14?,26

HID-COURSE EXECUTION ACCURACY O_BIT DETERMINATION 4CCURAC •
SGT 4049.0 SGR 205.4 SG3 194.5 ST 1667,5 SR J85.3 55 567.9

RRT -,0193 RRF ,7751RTF .B82B CRT .8J38 CRS °.9659 CST -.9395

SGB 4054.2 R23 °,2922 R|3 -.882B LSA 1756,5 NSA 215.0 SsA 8.2

5_1 4049,0 $_2 205.3 THA J79.94 _L| |£74.3 EL2 107,2 ALF 5.J9

LAUNCH OATE DEC 26 |965 FLIGHT TII4E |40.00 ARRIVAL D4TE MAY 15 1966

HELZO_ENTR]C CONIC

RL 147.13 LAL .00

RP |08.93 LAP -2.35

_( _47.008 GL 30.£O

PLANETOC[NTR_C CONIC
C3 2A.665 VHL 4,9_6

LNCH A_NTH LNCH TIME

90.00 0 4 ?

90.00 15 50 2

|DO.DO J 33 |J

1OO.OO |_ 3 39

liD.DO _ 58 43
_I0.OO |7 54 36

DIFFERENTIAL CORRECTIONS
TOE J._795 TRA-_.099| TC3-2.9875 _4U .9_53

ROE .|630 RRA .0_6] RC3 ,0300 FAU .03550
FOE .9460 FRA -.2938 rC3-J,9481BSP J_2_B

BOE 1.2_98 Sea 2,|O0? 8C3 2.9_80 FSP -_53

DISTANCE 4J9,207

LOL 94.01 VL 27.461 GAL -6.30 AZk 84.69 HCA 206.31 SNA 126,40 ECC .19641 INC 5.314B Vl 30.781

LOP _00.2_ VP 37.239 GAP 8.10 AZP 94.7? T&L 207.65 TAP 53,96 RCA ADZ.S7 APO 151.21 V2 34.788

GP °|4.93 ?AL 126.31 TAP |54.0A ET$ 325.30 ?AE |28,72 ETE J9_.£9 ?AC 62.90 ETC |33.54 CLP-J58.SE

0LA 14.45 RAL 3|3.34 RA0 £5£8.0 VEL t2.085 PTH E.1£ VHP 5.789 0PA -3|.34 RAP 330.39 ECC |.+059

L-I T|I_ _NJ LAT IN| LONG |NJ RT AS( IN| AZMTH JNJ TINE PO CST TIN IN| 2 LAT _NJ 2 LONG

273|.27 -27,96 7£.82 JB3.5£ 95.30 0 49 38 2|31.3 -26,83 6B,31

4443.08 7.SO /85.£3 176,£3 £2.£9 |7 4 5 3843.| 4.08 |78.92

244A,03 -29.22 95.53 |83.39 9£,59 2 |3 35 1844.0 "28.00 46.94

4205.98 9+01 J£?.SZ |75.98 6|.3_ |8 13 45 3603.£ 5.12 |60._9

2|76.40 -32.82 34.59 |82,7B I00.15 3 35 0 157£.4 -3|.07 25,81
4045.95 J2.J5 |53,53 |74.J] 3?,80 J9 2 2 344_.D 7.8| J47.j_

MID-COURSE EXECUTION ACCURACY C)RS|T 0ETERNIN4T_ON ACCURACY

SGT 415|.9 SGR 209,8 SG3 |94.3 ST J65P.2 SR |P9.5 SS 549.Z

RRT -,07£4 RRF ,J730 RTF ._|2 CRT .P254 CR$ -.9739 CST -,931_

SG0 4157,2 R23 -.24J2 RJ3 -,88|_ L54 1743.6 MSA _|6._ $54 9.5

SGJ 4|52.0 SG2 209.2 THA _79.78 EL| 1665,6 EL2 IO6.? ALF 5.4?
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 2, 1965-661

LAUNCH DATE DEC 2'6 1965

HELIOCENTRIC CONIC

RL 147.13 LAL .00

RP 108.94 LAP "2,49

RC 149.266 GL 19,92

PLANETOC£NTRIC CONIC

C3 13.307 VHL A,BZ8

LNCH ATNTH LNCN TIME

90.00 0 15 32

90.00 lfl 56 6

lO0.OO I 4E Z8

100,OO IT 9 51

JlO,O0 3 7 44

llO.O0 18 1 5

OlKFERENT|AL CORRECTIONS

TOE J.2852 TRA-|.98]O TC3-3,1938 BAU ,9924

R0E .J687 RRA .0fl69 RC3 .0804 FAU .05244

FOE .93Z6 rRA -.1925 FC3-1.948I BSP I2962

BOE J.2980 9RA J.9818 8C3 3.1949 FSP -582

LAUNCH DATE DEC 26 1965

FLIGHT TIME IAZ.O0 ARRIVAL CAT[ NAY iT 1966

DISTANCE 424,992

LOL 94.OI VL Z7.397 GAL -5.96 AZL 84.95 MCA ZOg.A7 SMA IzG.gB ECC .19666 INC 5.0548 V] 30.281

LOP 305.39 VP 37.190 GAP 8.Z8 AZP 9A.A0 TAL 205.91 TAP §fl..39 RCA 101,20 APO 150.75 ¥Z 31.786

GP -13.Z8 7AL I25.07 ZAP I55.74 ETS 3g7.08 ZAE lZg.D7 ETE 191,3A ZAC 64.I5 ETC |SS.39 CLP-159,GI

OLA 14.26 RAL 313.29 RAO 6567.9 VEL IZ.029 PTM 2,15 VHP 5.843 OPA -29.06 RAP 33Z.01 ECC 1.5856

L-I TIME INJ LAT |NJ LONG ;NJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ Z LATINJ Z LONG

Z7IO.BZ -27.T8 75.34 194,35 96.03 O 59 43 ]lID.8 -26.60 66.96

4435.77 7.57 IB5.21 177.7I 61.63 I7 IO Z 3835.8 3,95 178.51

Z424.00 -29.06 54.07 IB4.j7 97.35 2 22 52 I824.0 -27.T4 45.51

4197.83 8.76 J67.08 J77.07 61,3I 19 19 49 359T,8 4.86 160.46

21f17.25 -32,59 33.I5 JB3,Gl 100.97 3 43 4I 1557.2 -30.T3 24.42

4037.35 IJ.84 153.06 175.Z3 fi7.70 19 B ZZ 3437.3 7.49 J46.67

MID-COURSE EXECUTION ACCURACY ORBIT 0ETERMINA TION ACCURACY

SGT 4202.5 SGR 223.7 SG3 |89.7 ST ]692.6 SR 199.0 SS 560.6

RRT -.1125 RRF .1153 RTF ,B718 CRT .8503 ORS -.9838 CST -.9284

SGB 4208.5 R23 -.2150 RJ3 o.8717 LSA 1780.3 MSA 121.7 $SA 10.4

SGI 4202.6 $G2 222.2 THA 179.66 EL/ 1701.0 EL] 104.2 ALF 5.13

FLIGHT TIME IA4.00 ARRIVAL OATE MAY J9 1966

HELIOCENTRIC CONIC DISTANCE 430.763

RL 147.I3 LAL oO0 LOt. 94,0I VL 27.333 GAL °5.62 AZL 85.J6 HCA 212,63 SMA I25.56 ECC .J9100 INC 4.9410 VJ 30.28]

RP JOB.9A LAP -].El LOP 306.35 VP 37.JAJ GAP 9.46 AZP 94.08 TAL 204.I9 TAP 56.8I RCA I00,83 APO 150,30 v2 34.785

RE IGI.GJJ GL 29.20 GP -11.94 ZAL I23.61 ZAP 157.24 ET$ 328,52 Z&E I29.32 ETE I90.22 7AC 55.6| ETC 156.96 CLP-|60.4B

PLANETOCENTRIC CONIC

C3 22.J4I VHL 4.705 OLA |4.28 RAL 3|7.29 RA0 6567.9 VEL l|,gBO PTH 2.14 VHP 5.909 DPA -27.06 RAP 533.76 ECC 1.3644

LNCH AZMTH LNCH TIME Lol TIME INJ LAT INJ LONG INJ RT ASC ]NJ A_MTH INJ TIME PO CST TIM INJ 2 LATINJ 2 LONG

90.00 0 21ZI 2699.19 -27.63 74.30 I85.4Z 96.44 1 6 20 2099.2 -26.45 66.03

90.00 16 4 ZO 442Z,46 7,I6 184.45 17_.96 62.53 |7 I8 3 3822.5 3.A2 177.77

I00.00 I 50 IB 2412.31 -28.95 53,22 |85.23 97.79 2 30 30 1912.3 -21.57 44.68

100.00 I7 I8 4 4|84.57 8,33 166,33 I78.33 6I.|9 I8 27 49 3_8A,6 4.41 139.73

110.00 3 |3 33 2J45.44 -32.42 32.26 |84.53 101,47 3 5I 2J I545,4 -30.50 23.37

110.00 18 9 I6 4024.20 II.36 J32.35 J76,5I 57.54 19 I6 20 3424.2 6.99 I45.91

DIFFERENTIA. CORRECTIONS MI0-COURSE £X[CUT|ON ACCURACY ORBIT DETERMINATION ACCURACY

TOE J._653 TRA-|.899I TC3-3.4437 BAU 1.0|98 SGT 4_09.3 SGR 234.6 SG3 I89.5 ST I70J.6 SR 206.9 $$ 550.8

ROE .1693 RRA .0446 RC3 .I029 FAU .05136 RRT -.I284 RRF .0566 RTF .8726 CRT .8674 CRS -.9893 CST -.9268

FOE .8838 FRA -,|409 FC3-2.0082 BSP 13447 5GB 43|5.7 R23 -.1704 RI3 -.8725 LSA I787.0 NSA 220,0 SSA 11.7

BOE 1.2766 BRA |.9996 0C3 3.44q2 FSP -602 SGI 4309,A $G2 232°6 THA I79,60 ELI |711.| EL2 I02.4 ALF 6.04

LAUNCH DATE DEC Z6 1965 FLIGHT TIME 146.00 ARRIVAL DATE NA_ ZI 1966

NELTOCENTRIC CONIC

RL 147.13 L4L .DO

RP 108.94 LAP -Z.72

RC 153,743 GL ZB.70

PL4NETOEENTRIC CCN]C

C3 ZI.IZ3 VHL 4.596

LNCH 4?NTH LNCH TIME

90.00 0 27 57

90.00 16 14 28

lOO.O0 l 57 2

lO0.O0 J7 28 3

110,00 3 E2 37

1J0.00 18 |B 58

O|STANC[ 436.526

LOL 94.01 VL 17.270 GAL -5.27 AZL 85.34 HCA 2JG.T9 5MA J25.15 ECC .19749 INC 4.6612 VI 50.?Bl

LOP 309.7I VP 37.094 GAP 9.65 AZP 93.79 TAL 202.44 TAP 58.22 RCA 100.44 APO 149.$7 v2 34.794

GP -I0.B3 ?AL 121.94 ZAP J59.60 EtS 329.69 7AE 129.3J ETE I89.50 ?AC 67.23 ETC 158.32 CLP-161.45

DLA II.18 RAL 319.39 RA0 6567.9 VEL 1|.937 PTM 2-12 VHP 5.984 DPA -25.27 RAP 335.59 ECC 1.3476

L-I TIME IN| LAT IN| LONG [NJ RT ASC IN| AZNTH ]NJ TIME PO CST TIN IN| 2 LAT IN| 2 LONG

Z694,T3 -27.60 7A.I8 196.73 96.60 I 12 51 209A.7 -26.A0 65.7Z

4404.JB 6.58 |83,42 180.39 62.40 I7 27 52 380A.2 2.85 176.74

2407,42 -28.9I 52.96 |86.54 97.97 Z 37 10 J807.4 -2T,GO 44.54

4165.73 7.74 165.33 179.76 61.04 18 37 30 3566,7 3.82 158.74

2139,6A -32.3A 31.83 183.85 J01.72 3 59 l? 1539.6 -30,39 23,16

4007.29 10,74 151,43 177.93 §?.35 |9 25 45 3407.3 6.36 145.08

NI0-COUR$E EXECUTION ACCURACY ORBIT DETERNINAT]ON ACCURACY

SGT 4401,2 SGR 248.0 SG3 JB6.I ST I728.2 SR 216.5 SS 549.l

RRT -.|3]8 RRF .0207 RTF .9TJ7 CRT ,8870 CRS -.993T CST -,9267

SG8 4408.2 R23 -.137I RI3 -.8?16 LSA 1813.1MSA 218.3 SsA 12,9

5GJ 4401.3 5G2 ?43.9 THA 179.37 ELI 1738,9 EL2 99.4 4LF 6.36

DIFFERENTIAL C_RECTION5

TOE |.2660 TRA-I.8034 TC3-3,6874 BAU 1.0419

ROE .|734 RRA .0329 RC3 .IZ4J FAU .04970

FOE ,BGOA FRA -.0821 FC3-2.0370 BSP 13811

BOE J.ZTT9 BRA J.8037 BC3 3.6894 FSP -600

LAUNCH DATE DEC 26 I963

HELIOCENTRIC CONIC

RL |47.13 LAL .O0

RP IO8.94 LAP -2.83

RC 155.967 GL 28.27

PLANE TOCENTRIC CONIC

C3 20.727 VHL 4.497

LNCH AZMTH LNCH TIME

90.00 0 33 38

90,00 16 26 17

JO0.O0 2 2 5B

100.00 17 39 37

l]O.O0 3 29 4

lIO.O0 19 30 J

DIFFERENTIAL C(_RECTIONS

TOE ].2792 TRA-].$988 TC3-3.9245 BAU 1.O619

RDE .1780 RRA .0215 RC3 .J43I FAU .04787

rOE .8247 FRA -.0230 FC3-2.0489 BSP I4109

BOE J.2915 8RA 1,6990 BC3 3.927I FSP -592

FLIGHT T/ME I4B.OO ARRIVAL DATE MAY 23 ]966

OISTANCE 442,280

LOt. 94.0| VL 27.208 GAL -4.9I AZL 85.49 HCA 219.95 SMA I24.75 ECC .I9810 INC 4,5071 vI 30.78!

LOP 3|2.97 VP 37.049 GAP 8,83 A?P 93,5| TAL 200.67 TAP 59.62 RCA 100.04 APO J49,4T V2 34,784

GP -9.92 ZAL J20.09 ZAP J59.84 ET$ 330.6/ ZAE ]28.66 ETE J88.52 ?AC 68.97 ETC J59.3J CLP-J62.36

0LA 14,92 RAL 321.39 RAD 6567.B VEL 1|,900 PTH 2.|J VHP 6.066 0PA -23.62 RAP 337.48 £CC 1.3379

L-I T|ME IN| LAT [NJ LONG IN| RT ASC IN| AZMTH IN| T|ME PO CST TIM IN| 2 LAT IN| 2 LONG

2695.36 -27.61 74.30 198.28 96.54 I 18 34 2096.4 -26.4? 65.84

439J.81 5,87 ]82.16 |8|.99 62.25 J7 39 18 378J.8 2.JI 175,49

?408.25 -28.91 32.92 |98,09 97.94 ? 43 6 1808.2 -27.51 44,4_

4JA3,|3 7.03 J64.13 18J.37 60.87 18 48 43 3545,2 3,09 157.55

2]39.83 -32.33 3|.77 |87.4| J01.75 4 4 43 1538.8 -30.38 23.J0

3987.32 JO.O0 150.35 |79.36 57.J4 J9 36 28 3397.3 5.60 144.02

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACv

SGT 4486,3 SGR 262.3 SG3 J83.3 ST 1765.8 SR 227.0 SS 55J.I

RRT -.1260 RRF *.O001RTF ,8705 CRT .9069 CRS -.9965 CST -,97_0

SGB 449A.2 R23 -.JJ09 RJ3 -.8705 LSA 185J.J MGA 215,6 SSA J4.0

SGI 4486,6 SG2 260.2 THA J79.58 £L1 1777.8 EL2 95.0 ALF 6.67
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 2 1965-66

LAUNCH C4TE 0[C 26 1965 FLIGHT TIME 150.00 ARRIVAL GATE NAY 25 1966

HEL|OCENTR]C CONIC DISTANCE 448.0Z4

RL 147.13 L4L .00 LOL 94.01 vL 27,|4G GAL -4.55 AZL 85.65 HCA

RP 108.94 LAP -2.95 LOP 356,04 VP 57.004 GAP 9.0| ATP 95.25 T4L

RC 158.168 Gt 27.90 GP -9.J4 74L I|B,06 ZAP J61.00 ET$ 35|.55 Z4E

PLANETOCENTRIC CONIC

C5 19.458 VHL 4.409 0L4 ]5.28 RAL 323.88 R4D 6567.8 VEL J1.867 PTH Z.|1 VHP 6.154 DP4 -2Z.09 R4P ]59.4Z ECC 1,3199

LNCH 47MTH LNCH TIME L-] TIME IN] LAT IN] LONG IN] RT ASC IN] AZNTH IN] TIME PO C$T TIM IN] Z LAT |NJ Z LONG

90.00 0 38 36 2705.26 -27.66 ?4.80 I90.06 96.30 J 23 40 2105.] -26.]0 66.]2

90.00 16 ]9 38 4556.0| 5,05 |80.70 |85.78 62.|0 ]? 52 14 5756.0 1.28 174.05

lO0.O0 2 8 J7 2414.05 -28.97 53.54 189.87 97.72 Z 48 ]l 1854.1 -27.60 44,81

100.00 J? 52 ]8 4120.44 6.21 J62.75 ]83.15 60.70 19 I 19 5520.4 2.25 J56.20

I]0,OO 3 ]5 6 2142.42 -5_.58 3E.04 18_.20 ]0JOG0 4 J0 48 J542.A -]0.45 2].56

110.00 18 42 J9 ]964.84 9,]7 I49,14 |BI.34 56.92 19 48 _4 5364.8 4.75 142.84

0]FFERENT]AL C_RECTIONS MID-COURSE EXECUTION ACCURACY ORBIT CETERM]NA T]ON 4CCURACY

T0E 1.5014 TRA-].5873 TC5-4.|583 BAU J.08|4 SGT 4569,J:_GR _ 276.7 $G5 180.5 ST 181_.! SR 257.8 S5 5_5.0

R0E .J829 RRA .O102 RE3 -|598 FAU .04602 RRT -.IJ39 RRF -.0]08 RTF .8697 CRT .92_9 CR5 -.9976 CST -.9505

rOE .8021FRA .0336 FC3-2.0495 8SP ]4396 $G8 4577.5 R23 -.0892 RI5 -.8697 LS4 J898.3 NSA 2_1,7 SSA 15.2

8DE 1.3142 8RA ].5873 8C3 4.1614 FSP -585 SGI 4569.2 SG2 274.9 THA 179.60 ELI J825.5 EL2 89.] ALF 6.94

2_2.]] 5MA |24.36 ECC .]�BBT INC 4.]726 Vl 3O.ZB!

]98.89 TAP 6|.00 RC4 99.65 4PO 149.10 vZ 54.785

]29.79 ETE t87.86 74C 70.82 ETC 160.]5 CLP-163.27

LAUNCH 04TE DEC 26 ]965 FLIGHT TIME ]52.00 ARRIV4L 047[ NAY 27 ;9¢6

HELIOCENTRIC CONIC

RL ]47.]3 L4L .00

RP I08.94 LAP -3,02

RE 160.359 GL 27.57

PLAN_TO(ENTRIC CONIC

C3 J8.746 VHL A.330

LNCH ATNTH LNCH TIHE

90.00 O 43 I

90.00 16 54 27

lO0.O0 2 I3 7

lO0.O0 ]B 7 2

IJ0.00 3 40 50

I]0,00 JB 55 49

0IFFERENTIAL CORR£CTIONS

TOE 1.3343 TRA-].465_ TE3-4,3808 BAU 1._988

RD£ .1881RRA -.0007 RE3 .1742 FAU .04405

rOE .785_ FRA .0905 FC3-Z.0342 BSP J4607

BOE ].347_ 8RA ].4635 BC3 4.3845 FSP -569

OISTANCE 453,759

LOL 94.01 VL 27.085 GAL -4.|5 AZL 85.75 HCA 225,27 SMA

LOP 319.20 VP 36.96] GAP 9.20 AZP 93.00 TAL 197.10 TAP

GP -8.48 _AL I]5,87 ZAP I62.08 ETS 351.88 ZAE 129.91ET£

123.98 [CC .|9980 |NC 4.2536 vl 30.281

62.37 RE4 99.21 APO J48,T5 v2 ]4.787

]87.30 74C 72,7] ETC 161.48 CLP-164.15

OLA ]5.84 RAL 3_6._9 RAO 6567.B VEL 1].838 PTH 2.|0 VHP 6.247 0P4 -20.64 RAP 34|.39 ECC J,]085

L-I TIME INJ LAT INJ LONG |NJ RT A$C INJ A]MTH INJ TIME PO CST TIN INJ 2 LAT |NJ 2 LONG

2714.92 -27.75 75.64 192.05 95.88 | 28 |6 2]J4.9 -26.64 67.J5

4327.25 4,14 ]79.09 18_,76 61.96 19 6 35 3727.2 .35 ]72.45

2424.33 -29.06 54.09 I91.88 97.34 2 53 32 J924.] -2T,74 45.54

4093.07 5.Z9 161.24 |85.15 60.54 ]9 15 ]5 3493.1 1,33 154.69

2149.89 -32.48 32.60 I91.25 101.28 4 ]6 40 15A9.9 -30.59 2]._9

5940.27 8,25 ]47.83 |83.3] 56.7] 20 ] 29 3340.3 ].SZ 14|.55

NI0-COUR$[ EXECUTION ACCURACY ORBIT DE TERNIN4 TION ACCURACY

5GT 4644.6 5GR 29|.| $G3 |77.0 ST |869.9 SR E49.0 55 562.E

RRT -.0968 RRF -.0]J9 RTF ,8686 ERT .9434 CR5 -.9969 CST -,9340

5GB 4655.7 R25 -.0728 RJ3 -.8686 LSA 1957.4 M54 206.9 SSA J6.Z

SGJ 4644°6 $G2 _89.7 THA ]79.65 ELI 1884.6 EL2 8_.9 ALF 7.17

L4UNCH 04TE DEC 26 1965

HELIOCENTRIC CONIC

RL IAT.13 LAL .DO

RP I08.93 L4P -3.J0

R( J62o536 GL _7._4

PL4NETOCENTRIC CONIC

C3 IB.148 VHL 4.260

LNCN AZNTH LNCH TIME

90.00 0 46 59

90.00 J? 10 41

JO0.O0 2 IT 36

]00.00 J8 22 45

]lO.0O 3 46 24

110.00 19 10 27

FLIGHT TIME 154.00

DISTANCE 459.483

LOL 94.0l VL 27.026 GAL -3.76 ATL 85.85 HC4 228.45 SNA J23.6] ICe .20090 v! 5D.ZB!

LOP 322.57 VP 36.9]9 GAP 9.]9 AZP 92.75 TAL 195.30 TAP 63.72 RCA 98,77 v2 34.789

GP -7.91 ZAL ]13.53 TAP 165.J0 ETS 332.25 Z4E ]50.0J ETE J86.83 ZAC 74.75 CLP-165.02

OLA ]6.48 RAL 388.82 RAO 6567.7 VEL |]_lZ PTH 2,09 VNP 6.346 DPA -]9.25 RAP 545.41 ECC 1.2987

L-I TIME INJ LAT INJ LONG INJ RT,_$E INJ AZMTH INJ TIME PO CST TIN INJ 2 L4T INJ 2 LONG

2730.99 -27.86 76,90 194.28 95.51 I 32 30 Zl3I.O -26.83 68,29

4295.96 3.13 177.54 187,95 61.84 19 221T 3696.0 -,66 1TO.T]

2438.72 -29.18 55.15 194.12 96.79 2 58 15 IB5B.T -27.95 46.56

4063.46 4.30 159.60 187.5! 60.39 19 30 28 3463.5 .]2 193.07

2160.92 -32.63 33.45 193,50 ]00.8| 4 22 25 ]560.9 -30.79 24,69

3914.03 7.27 ]46.43 185.47 56.51 _0 15 41 5314.0 2.82 140.18

ARRIVAL D4T[ M4_ 29 1966

INC 4,1468

4PO 148.44

ETC 162.50

DIFFERENTI4L CORRECTIONS

TDE 1.3754 TRA-].3385 TC3-4,6006 BAU ].157]

ROE -]93_ RRA -.0_|4 RC] .]859 FAU .04222

rOE .7684 rRA .1426 FC3-2.0142 85P 14885

BOE ].]850 BRA 1.3385 8C3 4.6044 FSP -56]

L4UNCH DATE OEC 26 1965

HELIOCENTRIC CONIC

MIO-COURS[ EXECUTION ACCURACY ORBIT CETERN]N4TION 4CCURACY

SG7 4721.3 SGR 304.8 5G5 173,9 ST 1932.2 $R 260.| SS 568.5

RRT -,0773 RRF -,0103 RTF .8687 CRT .9586 CRS -,9948 CST -.9]PO

$GB 4731.] R23 -.0573 RI3 -.8687 LSA 2020.? MSA 200,6 5SA J7.3

SG/ 4721.4 SG2 303.9 TMA ]79.7] ELI ]948.2 EL2 73.5 4LF 7.36

FLIGHT TINtE 156,00

01STANC[ 463.J96

ARRIVAL DATE NAY 3J J966

RL ]AT.I| LAL .00

RP 108.92 LAP -3.11

RC ]64.699 GL 26.92

PL4NETOCENTRIE CONIC

¢3 17.639 VHL 4.Z00

LNCH ATMTH LNCH TIN[

90.00 0 50 35

90.00 17 ZB 18

_00.00 2 21 49

100.00 ]8 39 44

110,00 3 51 5_

110.00 19 25 |l

DIFFERENTIAL CORRECT|ONS

TOE 1,4148 TRA-],2038 TC3-4.8098 8AU 1.135]

ROE .1986 RRA -.0_16 RC3 ,1950 FAU .04042

r0E .7533 FRA .1925 FC3-1,9840 BSP 15157

B0£ J.4287 8RA 1.2039 BC3 4.8137 FSP -555

LOL 94.0t VL 26.966 GAL -3.36 AZL 85.95 HCA 231.59 $NA 123.24 ECC .20258 INC 4.0501 vl ]0.281

LOP 3_5.53 VP 36.879 GAP 9,59 AZP 92.52 TAL I95.48 TAP 65.0? RCA 98.32 4PO 148.]6 v2 ]4.792

GP -7.4! ZAL Ill,03 ZAP 164,07 ETS 332.48 ZAE 130.12 ETE 186,42 ZAC 76.80 ETC 163,04 CLP-|6].B6

0LA 17.20 RAL 331.48 RAD 6567,7 VEL 1].79J PTH Z.08 VHP 6.451 OPA -J7.92 RAP 345.44 ECC 1,2905

L o1 TIME IN] LAT IN] LONG IN] RT ASE IN] A_MTH INJ TIN[ PO C$T TIM IN] 2 LAT IN] 2 LONG

2751.19 -27.97 78.27 196.73 94,58 ] 36 26 2151.2 -27.05 69.7]

426Z.51 Z.06 175,47 J_0.35 6J.75 18 39 20 3662.] -J.74 168.84

2456.95 -29.32 56.48 19_.59 96.10 3 2 46 ]856.9 -2B.J6 47.87

403].99 3.24 157.87 |89,70 60.27 19 46 56 3432,0 -.74 15].]4

2J75;_Z -32,80 34.50 196.00 ]00.20 4 28 7 J575.2 -5J.05 25.72

3886.48 6,23 144.97 187.84 56,52 20 30 57 3286.5 J.77 ]35.74

MI0-COUR$_ EXECUTION ACCURACY ORBIT DET[RNINA TION 4CCURAC_

SGT 4?96.J SGR 31B.J SG5 ]?0.8 ST 2001,5 SR 27J.2 SS ]75.5

RRT -,056] RRF -.0046 RTF .8694 CRT ,9713 CRS -.9913 CST -.9425

SG_ 4806.7 R_3 -.0444 R]3 -.8694 L$4 209],| M$4 193,] 5SA JB.4

SG] 4796_2 SG2 317.6 THA 179.79 _LI 2018.8 EL2 63.9 ALr 7,5J
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL. 2, 1965-661

LAUNCH 0JTE 0EC 26 ]965 FL|GHT TIME ISB.00 ARRIVAL 0ATE JUN Z 1966

HELZOCENTRIC CONIC 0ISTANCE 470.898

RL 147.|3 LAL .DO LOL 94,DJ VL 26.908 GAL -Z.94 AZL 86.04 HCA 234.75 SM& 12Z.88 ECC .2O365 JNC 3.9615 V| 3O.ZBJ

Re |08.9| LAP -3,23 LOP 328,70 VP 36.840 GAP 9.79 ATP 92.29 TAL 191.66 TAP 66.4| RCA 97.86 kPO 147,90 VE 34.T96

RC J66.847 GL 26.58 GP -6.98 ZAL 108.39 TAP 165.00 ETS 332.55 ZAE 130,ZZ ETE |86.06 7AC 78.90 ETC 16),70 CLP-166.69

PLANETOCENTRZC CONIC

C3 ]7.220 VHL 4,150 0LA 17.97 RAL 334.Z7 RA0 6567.7 VEL 11.773 PTH 2.08 VHP 6.560 0PA -16.62 RAP 347.50 [CC |.2834

LNCH ATMTH LNCH TIME L-| TIME INJ LAT INJ LONG INJ RT ASC INJ ATMTM |NJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

90.00 0 53 53 2775.34 -28.09 80.03 J99.42 93.7j l 40 9 2175.3 -27.28 21.45

90.00 17 47 14 4227.23 ,92 173.50 192.99 61.?0 18 57 41 3627.2 -2.87 166.87

I00.00 Z 25 31 2478.79 -29.47 58.09 199.29 95.2? 3 7 |0 1878.B -28.42 49.44

100.00 18 37 38 3999.01 2.12 156.03 192,32 60.18 20 4 37 3399.0 -1.86 149.53

J1O,OO 3 37 19 2192.39 -33.01 35,82 198,26 99.44 4 33 52 1592.6 -31.35 26.98

110.00 19 41 59 3857.98 5.15 143.47 190,43 56,16 20 47 17 3258.0 .68 137.25

CIFFERENTIAL CORRECTIONS MI0-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TO[ 1.4649 TRA-I,0592 TC3-3,0010 BAU 1,1522 SGT 4866.4 SGR 331.0 563 167.6 ST _078.3 SR 282.4 55 583.2

ROE .2043 RRA -.0312 RC3 .2014 FAU .03862 RRT ",0333 RRF .0048 RTF .870! CRT ,9815 CR$ -.8866 CST -.9471

FOE .T405 FRA ,2418 FC3-J.gAJ6 BSP 15410 SG8 4877.6 RZ3 -.0340 R13 -.8701 LSA 2J68.9 NSA 186.0 SSA 19.4

B0E 1.4791 8RA 1.0597 Be3 5.0050 FSP -543 SGJ 4866.4 SG2 350.8 THk 179.87 ELl 2096.7 EL2 53.5 ALF T.60

LAUNCH DATE 0EC Z6 1963 FL|GHT TIME |60.00 ARRIVAL 0ATE JUN 4 J966

HELIOCENTRIC CONIC

RL 147.13 LAL .0O

Rp 108.89 LAP -3,29

RC 168,980 GL 26,20

PLAN[TO(ENTRIC CONIC

C3 J6.893 VHL 4.110

LNCH A_MTH LNCH TIME

90,00 0 56 58

gO,O0 18 ? 29

100.00 2 29 45

lO0.OO lg 17 23

110.00 4 2 50

]I0,OO 20 0 47

DJFFERENTIAL C(_RECTION5

TOE 1.5299 TRA -,g062 TC3-5.1212 gAU 1.1889

ROE .2|02 RRA -.040| RE3 .2050 FAU .05685

FOE .7282 FRA .2889 FC3-J.BSB7 BSP 15659

B0E 1,5344 BRA .907| 8C3 5.1T_8 FSP -335

DISTANCE 476.587

LOL 94.01 VL 26.850 GAL -2.52 AZL 86,12 HCA 237.91 SMA 122.53 ECC .20532 INC 3.8T95 v] 30.281

LOP 33J.87 VP 36.802 GAP 10,00 AZP 92.06 TAL 189.83 TAP 62.74 RCA 92.32 APO 147.69 v2 34.BOO

GP -6.60 ZAL I05,6! TAP 165.89 ETS 332,48 ZAE J30.33 ETE 185.?6 ZAC 81.05 ETC 164.30 CLP-167.50

DLA 18.79 RAL 337.J9 RA0 6567.7 VEL 11.759 PTH 2,08 VHP 6.675 GPA -15.35 RAP 349.58 ECC 1.2780

L-I TIME INJ LAT INJ LONG _NJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

Zg03.24 -2B._D BZ.06 Z0_.34 92.69 1 43 4l 2203.2 -27.53 73,46

4190.48 -,22 I71.45 195.86 61.68 19 17 19 3590.5 -4.05 J64,8!

2504,05 -29,61 59.95 202,24 94,_0 3 II 29 J�OA.J -28.7D 5J.27

3964,91 .97 154.18 195,17 60.12 20 23 28 3364.9 -3.0_ 147,66

2212.80 -33.2Z 37.36 ZOl.?? 98.56 4 39 43 /612.8 -31.68 _8.47

3Q18.92 4.05 141.95 J93.25 56.03 2J 4 36 3228.9 -.44 155.74

MI0-COURSE EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

SGT 4833.9 $GR 343,1 5G3 164.4 ST 2160.1 SR 293.6 5S 590.7

RRT -.0097 RRF .0165 RTF .8715 CRT .9891CRS -,9809 CST -.9518

5GB 4945.8 R23 -.0250 R13 -.87J5 LSA 2251.4 MSA 178,J SS4 20.4

SGJ 4_33,8 SG2 34_.1 THA 179,96 ELI 2179.5 ELI 42.B ALF 7,66

LAUNCN 04TE 0[C Z6 1965 FLIGHT TIME J62.00 ARRIVAL DATE JUN 6 1966

HELIOCENTRIC CONIC

RL 147.13 LAL ,00

Rp 108.88 LAP -3.35

RC 17J,096 GL 25.79

PLAN_TOC_NTR|C CONIC

C3 J6.661 VHL 4.082

LNCH ATNTH LNCH TIME

90.O0 O 59 52

90,O0 18 28 59

lO0.O0 2 33 35

I00.00 19 37 57

1_0.00 4 8 29

IXO.O0 20 lg 32

OJSTJNC[ 482,263

LOL 94.01 VL Z6.794 GAL -2.0? AZL 86.Z0 MCA 241.08 $MA 122.18 ECC ,20719

LOP 335,04 VP 36.765 G4P 10.21 4_P 91.84 T4L 187.99 TAP 69.06 QCA 96.87

GP -6,26 7AL 102.70 ZAp 166.75 ETS 332.25 _4E 130.43 ETE 185.49 _AC 83,23

OLA 19.65 RAL 340.25 RAO 6567.7 VEL I1.T49 PTM 2.07 VHP 6,792 OPA -14.10

L-I TIME INJ LAT |NJ LONG ]NJ RT ASC JNJ ATMTH INJ TIM( P0 CST TIN

2634.76 -28.28 84.36 205.50 91.54 I 47 ? 2234,8

4132.61 -1.49 169.34 198.98 61,72 19 38 12 3552.6

2932.54 -29.74 62.06 205.43 93.20 3 15 48 1932,5

3930.06 -.22 152.Z7 198.27 6O.ll 20 A3 27 3330.1

2235.65 -33.44 39.1! 205.02 97.54 4 45 45 1635.6

3799.72 2,94 140.42 196,_0 35.93 21 22 52 3199,7

CZFFERENTIAL CORRECTIONS

TOE 1.5826 TRA -.2410 TC3-5,3094 BAU 1.1835

ROE .8166 RRA -,0482 RC3 .2058 FAU .03503

FOE .7186 FRA ,3566 FC3"|.8205 8SP 15844

BC[ 1.5973 8RA ,7426 BC3 5.3/34 FSP -523

NZ0-COURSE EXECUTION ACCURACY

SOT 4994.1 SGR 354.8 SG3 J61.1

RRT .0152 RRF ,0318 RTF .8727

SGB 5006.? RZ3 .0185 R13 .8?2?

561 4994.1 SOZ 354.7 THA .06

INC 3,8030 Vl 50.281

APO 147.50 V2 34.605

ETC 164.85 CLP-J68.30

RAP 351.68 ECC 1.2742

INJ 2 LkT INJ 2 LONG

-27,7? 75.74

-5.26 162.69

-28.98 55.54

-4.]9 145,T4

-32.04 50,16

-I.55 15_.21

ORBIT 0ETERNINATION ACCURACY

ST 2249.8 SR 304.9 SS 599.5

CRT .9943 ORS -.9743 CST -.9565

_SA 2341,9 NSA 170,5 SSA 2l,_

ELl 2270.2 ELI 32.3 ALF 7.68

LAUNCH DATE OEC 26 1965 fLIGHT TIME |64.00 ARRIVAL DATE JUN 8 J966

HELIOCENTRIC CONIC

RL 147.13 LAL .O0

RP 108.86 LAP -3.36

RC 173.196 GL 25.33

PLAN£TOCENTRIC CONIC

C5 J6.528 VHL 4.066

LNCH ATNTH LNCH TZME

90.00 1 2 38

90.00 lB 51 41

100.00 2 37 26

I00_00 19 59 34

liD.DO 4 14 19

J|O.O0 20 39 10

DIFFERENTIAL CORRECTIONS

TOE 1.8480 TRA -.3689 TC_-3.4_3_ B_O J.199_

ROE .2236 RRA -,0555 RC3 .2034 FAU .03335

FOE .7073 FRA .3814 FC3-J.TA?O BSP 16084

BOE 1.66J1 BRA .3716 BC3 5.4269 FSP -5J5

DISTANCE 487.914

LOt. 94.01 VL 26.738 GAL -I.62 AZL 86.27 HC_ Z44.14 SMt 121.85 ECC .20930 INC 3.7310 VI 30.281

LOP _3_._J VP _B.230 GAP |0.44 A_P 9|._ TAL 18_.14 TAp ?0.3_ RCA 86.35 APO 147,35 V2 34.811

GP -5.96 ZAL 99.6? ZAP 167.58 ETS 331.87 _AE 130.54 ETE 185.26 ZAC 85.44 ETC 165.52 CLP-169.0B

OLA 20,52 RAL 343.44 RAO 6587.7 VEL 1|.744 PTH 2.07 VHP 6.924 0PA -12.88 RAP 353,28 ECC J.2720

L-I TIME INJ.LAT INJ LONG INJ RT ASC INJ A_NTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2868.TO -_8.32 86.92 _08.89 90.26 I 50 2? 2269.7 -27.98 78.27

4114.02 -2,73 167,18 202.35 61.80 20 0 15 3514.0 -6.48 160.51

2564.02 -29,#3 64,40 208.B6 91,92 3 20 JO 1964.0 -29.24 55.64

3894.93 -1.41 150.34 201.62 60.14 21 4 _9 5294.8 -5.37 143.80

Z260.87 -33.65 41.D4 205.53 96.41 4 52 0 1660.9 -32,40 32,04

3770.83 1.84 J38.91 J99.59 55.86 21 42 0 3J?0.8 -2.66 132,71

NI0-COURSE EXECUTION ACCURACY ORBJT DETERMINATION ACCURACY

SOT 5055._ SGR 365.6 SG3 157.9 ST 233T.6 SR 316,2 S$ 605.T

RRT .0396 RRF .046? RTF ,8749 CRT ,9969 CRS -.9672 CST -.960T

SGB 5068,7 R23 .01J9 RJ3 .8750 LSA 2429.8 MSA 163.2 SSA 22.2

SGI 5055.5 SGZ 365.3 THA .16 ELI 2358.8 EL2 24.6 ALF ?.68

2045



JPL TM 33-99 EARTH--VENUS TRAJECTORIES ¢VOL 2, 1965-665

LAUNCH OAT[ 0EC 26 |965 FLIGHT TIM£ 166.00 ARRIVAL DAT[ JUN 10 1966

HELIOCENTRIC CO_IC

RL J47.J3 LAL .DO LOL 94.01 VL

RP JOB.B4 LAP -3.38 LOP ]4].38 VP

RC lT_.278 ¢L 24.80 GP -5.69 ZAL

PLAN[TOCENTRIC CONIC

C3 IS.502 VHL 4.062

LNCH AZMTH LNCH TIME L-I TIM£ INJ LAT

90.00 I 5 J8 2907,86 -29.30

90.00 19 15 29 4075.14 -3.98

I00.00 2 4l 20 2598.24 -29.89

100.00 20 22 8 5859.99 -2.59

JJO.O0 4 ZO 26 2798.20 -53,84

110.00 ZO 59 32 374Z.79 .76

DIFFERENTIA L ¢_RCETION$

TOE |.7140 TRA -.]85J T(]-3.496| BAU J.Z]]5

ROE .23J] RRA -.06|B RC3 .|983 FAU .03166

r0E .6973 FRA ,4264 FC]-|.6610 BSP ]6285

e0£ J.7296 ERA .3900 DC3 3.4997 FSP -505

O]STANCE 493.510

E6.69Z GAL -|.]5 AZL $6.34 HCA Z47.41 SMA 121.52 £CC .2J]65 JNC 3.6627 v] 30.781

36.696 GAP 10.67 AZP 9J.41 TAL J94.Z9 TAP ?J.69 RCA 95.B0 APO 147.Z4 VZ 34.817

96.54 ZAP |68.38 ET6 351.]1 ZAE 150,66 ET[ ]85.0_ ZAC BT.6e [TC 165.76 CLP-169.85

0LA

IN] LONG IN] RT ASC IN] AZMTH IN] TIME

89.T1 2J2.§Z 88.96 ] 55 46

]65.01 205.98 61.94 20 23 24

66.94 ZlZ.52 90.63 3 74 39

|48.42 205.21 60.2] El 26 28

43.]6 212.29 95.18 4 58 34

137o45 203.12 55.82 22 I 55

N]0-COURSE £X£CUTION ACCURACY

SOT, 51]].| $0R 575.7 503 ]54.7

RRT .0645 RRF .064I RTr .877|

$09 5|24.9 R23 .0072 R]5 .877|

$0] 5|II,2 $02 375.0 THA .27

Z].39 RAL 346.76 RAD 6567.1 VEL ll.742 PTH 2.07 VHP 7.059 0PA -11.67 RAP 335.90 ECC J.ZTJ6

PO CST TIN IN] 2 LAT |NJ 2 LONe

2307.9 -28.15 _I.O_

3475.1 -7.71 158.3I

1998.2 -29.4S _8.16

5260,0 -6.54 141.86

I686.2 -32.75 34.09

3142.8 -3.72 131.24

ORBIT DETERMINATION ACCURACY

ST 2427.5 SR 327.3 SS 612,0

CRT ,9975 CR5 -.9595 CST -.9646

LSA 25|9.8 NSA 157.0 55A 2Z,9

ELI 2449.4 EL2 25.J ALF 7.67

LAUNCH OATE DEC 26 |963 FLIGHT TI_ 168.00 ARRIVAL DATE JUN J2 |966

HELIOCENTRIC CONIC

RL 147.13 LAL .O0 LOL 94.0] VL

RP 108.82 LAP -].]9 LOP ]44.55 VP

RE J77.34| GL 24.22 GP -5.45 ZAL

PLAN[TOC[NTRIC CONIC

C3 16.390 VHL 4.073

LNCH A?MTH LNCH TIM(

90,00 J 7 37

90,00 19 40 J6

ZO0,O0 2 A3 22

ZOO,DO 20 43 32

liD,DO 4 26 52

IJO.OO 21 20 3I

OIFrERENTIAL CCRRECTZON$

TOE 1.782| TRA -,1914 TC3-5.3126 8AU J,2278

ROE ,2399 RRA -.0670 RC3 .|902FAU .03009

FOE .6960 rRA .4686 FC3-1.5700 OSP J6536

8DE 1.7982 8RA .2046 BC] 5.33Fe FSP -500

DISTANCE 499,197

26.629 GAL -,66 ATL 86.40 HCA 250.38 SMA J21.20 ECC .21425 ]NC 3.5975 VJ ]0.28!

36.663 GAP 10.9I AZP 9!.20 TAL ]82.43 TAP 73.00 RCA 95.23 APO |47.]6 VZ 34.924

93,3J ZAP 169.16 ETS 3)0.56 ZAE |30.17 [TE ]84.89 ZAC 89.9A ETC 166.13 CLP-ITO.6J

OLA 22.26 RAL ]50.20 RAD 6567.7 V[L 11.746 PTH _.07 VNP 7.201 OPA -10.47 RAP 358.05 [CC |.7730

L-I TIME IN] LAT IN] LONG IN] RT ASC ]NJ AZMTH IN] TIME PO CST TIN |NJ 2 LA7 IN] 2 LONG

2948.98 -28.20 92.7| 2|6.]5 87.36 J 57 6 2349.0 -28.27 84.05

40]6.45 °5.22 162.8] 209.86 62.J] 20 47 32 3416.A -8.9] J56.|0

2634.87 -29.68 69.66 2]6.4I 89.20 3 29 ]7 2034.9 -79.67 60.86

3825,79 -].75 ]46.34 Z09,03 60.]2 2] 49 17 3225.8 -7.67 |39.95

23J7.]2 -]3,99 45.42 ZI6.26 9],85 5 5 29 ]7]7.3 -33.09 36.29

37|6,|1 -.26 ]36,05 Z06.87 53.82 _2 22 _7 3116.] -4.74 I29.84

MID-COURSE EXECUTION ACCURACY C_SIT DETERMINATION ACCURACY

$07 5|65.6 $GR ]85,0 SG] ]5].5 ST 2512.J SR ]38.8 55 615.4

RRT .0892 RRF .08J3 RTr .$_04 CR7 .9962 CRS -.9513 CST -.96P]

SG8 3179.9 R23 .0075 R]3 .8_04 LSA 760].9 MSA J51.6 SSa 23,4

SGJ 3165.7 502 ]83.3 THA ,36 EL] 2534.7 ELI 29.3 ALF 7.63

LAUNCH OAT[ OEC Z6 1965 FLIGHT TIME 170.00 ARRIVAL 0ATE JUN 14 1966

HELIOCENTRIC CONIC DISTANCE 504.606

RL 147.|3 LAL .OO LOL 94,01 VL 26.374 GAk -,]6 AZk 66.41HCA

RP 108,T9 LAP -3.39 LOP 347.73 VP 36.63] GAP II,I? AZP 90.99 TAL

RC 179.385 GL 23._6 GP -3.24 7AL 90.0J ZAP 169,9] ET$ 329.59 ZAE

PLAN[TOCENTRIC CONIC

C3 16._bZ VHL 4.099 OLA 23,09 RAL 555.74 RAO 65_7.1VEL 1|.755 PTH

LNCH A_NTH LNCH TIME L-] TIME IN] LAT IN] LONG IN] RT A9_ IN] ATNTH IN] TIME

90.00 ] 10 36 2992.80 -28.02 95.91 2Z0.39 65.17 2 O 28

90.00 20 5 53 5998.44 -6.42 160.69 2I$.99 62.56 2I I2 32

100.00 2 49 56 2673.56 -29.81 72.54 220.5] 97.69 3 34 IO

IO0.OO 21 9 34 3792.9] -4.83 144,73 2J].12 60.47 22 12 AT

JJD.O0 4 ]3 42 2347,68 -34.1J 47,80 220.5| 92.44 3 I2 50

JlO.OO 2] 41 37 ]69].36 -1,20 |34.76 210.85 55.84 22 45 28

DIFFERENTIAL CORRECTIONS NJO-COt,)R$[ E_[CUTION ACCURACY

TOE 1.8549 TRA ,O|]l TC5-5.5130 BAU t.2390 $0T 52]0.5 90R 393.8 SG3 J47.9

R0[ .2495 RRA -.OTI| RC3 .Ig02 FAU .02532 RRT ,1143 RRF .1024 RTF .8829

roe ,6763 rRA .51|6 FC]-I.4594 8SP 16660 $08 5225.3 R23 .0009 RJ3 .B929

80[ 1.8116 _RA .072] 8C3 5.5]60 FSP -455 $0i 3210.7 562 391,2 THA .50

253.14 SMA 120.66 ECC .2|715 ]NC 3.5341 Vl 30.261

160.57 TAP 74.31 RCA 94.63 APO 14T.|3 V2 34.932

130.69 [TE ]84.14 ZAC 92.ZZ [TC J66.SJ CLP-JT|.36

2.07 V.P 7.3_] oeA -9.2s RAP .tT Ecc i 27_5

PO C$T TIN INJ 2 LAY IN] 2 LONG

Z392.8 -78.32 87.Z3

]398.4 -10.01 153,92

2073,6 -29.81 63.73

3192.9 -8,75 139.11

1747.9 -33.39 38.63

309].4 -3.69 126.54

ORBIT 0ETERN]NATION ACCURAC Y

ST 2596.3 SR 350.3 55 6J8.9

CRT .9934 CRS -.9434 CST -.97]4

LSA 2687.7 MSA 147.7 5SA Z3.6

ELl 2619.5 EL2 39.8 ALF 7.64

LAUNCH 0ATE DEC 26 ]965 FLIGHT T|I_ J72.00 ARRIVAL DATE JUN 16 1966

HELIOCENTRIC CONIC

RL |47.|3 LAL .00

RP |08.77 LAP -3.]8

RC |81.409 GL 22.84

PLANETO_ENTRIC CONIC

C] ]7.148 VNL 4.14J

LNCH AZM7H LNCH TIME

90.00 1 13 19

90.00 20 ]2 8

IOO.O0 2 54 6

JO0;O0 2] 34 0

110.00 4 41 ]

||O.00 22 3 37

OIFFER[NTIAL CORRECTIONS

TOE 1.9272 TRA .2]]4 TC5-5.4496 8AU 1.2499

R0E ,2603 RRA -.0736 RC3 .16?7 FAU .02667

rOE .6681 FRA .558J FC3-1.3A67 BSP 16814

80E 1.9447 BRA .2428 _(_ 5.4522 FSP -A74

DISTANCE 510.392

LO(. 94.01 VL 26.521 GAL ,37 AZL 96.53 HCA 256.91 SMA 120.57 ECC .ZZO5Z INC 3.4739 vl 30.Z81

LOP 350.9I VP 36,601 GAP JI,44 AZP 90.79 TAL ]78.70 TAP 75.62 RCA 94.0J APO 147.14 VZ 34.840

GP -5.04 ZAL 86.66 ZAP ]70.64 ETS 528.]7 ZAE ]3].0l ETE J84.6| ZAC 94.52 [TC 166.82 CLP-ITT.ZO

OLA 23.88 RAL 357.37 RAO 6567.7 VEL J1,770 PTH 2.08 VHP 7.5]J DPA -8.1J RAP 2.3Z ECC I.ZB22

L-I T|NE INJ LAT ]NJ LONG INJ RT ASC INJ ATMTH ]NJ TIME PO CST TIN ]NJ 2 LA TINJ 7 LONG

]039.87 -27.75 99.25 224.6] 84.11 2 3 58 2458.9 -29.27 90.67

]961.76 -7.58 158.6J 218.33 62.63 21 38 JO 3361.8 -I|.IB 151.79

27]3.82 -29.66 75.52 224.80 86.I2 3 39 22 21]].8 -29.88 66.7Z

3762,05 -5.88 ]43,02 217,4| 60.64 22 36 42 3J62,0 -9.73 136,37

23?9.43 -34.]7 50,26 224,95 90.99 5 ZO 40 1779.4 -]3,66 41.05

5669.|9 -2,05 J33,6| 2|5.03 55.87 2] 4 46 ]069.Z -6.5J 127,37

NJO-COUR$E EXECUTION ACCURACY ORBIT 0ET[RMINA7ION ACCURACY

$GT 5253.9 $0R 40J.8 $03 J44.9 ST 2672.0 6R ]6].7 55 622._

RRT .]394 RRF .J246 RTr ,$948 CRT .9894 CR$ -.9349 C$T -.9740

50B 5269.2 R2] .0005 R13 .9848 LSA 2763.3 MSA 146.4 55A 23,6

SG| 5254.2 $02 397,8 TNA ,6] ELI 2695.B £L2 52.J ALF 7.6_

Z046



JPL TM 33-99 EARTH--VENUS TRAJECTORIES ( VOL. 2. 1965-66 )

LAUNCH DATE DEC Z6 1965

HELIOCENTRIC CONIC

RL 147.|3 LAL .00

RP lOB.T4 LAP -3.36

RC 183.4J3 GL 22.04

PLANETOCENTRIC CONIC

C3 17.642 VHL 4._00

LNCH ATNTH LNCH TIME

90.00 J I6 IZ

90.00 EO 58 47

J00.00 2 59 4

100.00 21 58 36

110.O0 4 AB 52

]10.00 ZE 25 17

FLIGHT [|ME |74.00 4RRIVAL C4TE JUN 18 1966

0[STANCE 515.954

LOL 94.0I VL 26.469 GAL .91 ATL 86.59 HCA Z60,09 SMA IZO.ZT ECC .Z2362 INC 3.ai46 vI 30.281

LOP 354.08 VP 36.571 GaP 1|o72 ATP 90.59 TAL I76.84 TAP 76.93 RC4 93.55 APO IAT.19 vz 34.849

GP -4.87 7AL 63,27 ZAP 171.35 ETS 3Z6.84 7AE 131,I3 ETE I64.50 Z*C 96.83 ETC 167.10 CLP-I?2.S4

0L4 Z4.61 RAL 1.07 RA0 6567.7 VEL 11.79J PTH 2.08 VMP 7.680 OPA -6.94 RAP 4.48 ECC 1.2903

L-I TIME ZNJ LAT INJ LONG ]NJ RT 45C INJ 47MTH INJ TIME PO CST TIN INJ 2 L4T INJ Z LONG

3086.77 -27.37 102.70 228.99 82.42 2 7 39 2466.8 -28.13 gA,JZ

3927.02 -8.66 156.63 222.89 62,93 22 4 14 33Z7.0 -J2.22 149,77

2755.12 -29.43 78.57 229.26 64,54 3 44 59 Z]55.I "29.88 69.79

3733.69 -6.82 141.45 221.90 60.83 13 0 50 5]33.9 -i0.66 134.77

2411.58 -34.J8 52.77 229.55 89.50 5 29 4 JBJJ.6 -33.87 43.54

3650.20 -2.77 132.62 219.40 55.92 23 26 7 3050.2 -7.2_ 126.36

DIFFERENTIAL CORRECTIONS

TOE J.9965 TRA .4587 TC3-5.3440 BAU J.2609

ROE .272I RRA -.075| RC3 .1332 FAU .02520

F0E .6_62 FRA .fi993 FC3-1.2364 BSP 16976

BDE 2.0J50 BRA .4648 6C3 5,3462 FSP -46_

LAUNCH DATE OEC 26 1965

HELIOCENTRIC CONIC

N/0-COURSE EXECUTION ACCURACY ORBIT 9ETERMINATION ACCURACY

SGT 5295.7 SGR 406.7 SG3 I4|.7 ST 2734.6 SR 372.7 S5 620,8

RRT .1644 RRF .|452 RTF .8890 CRT .9844 CRS -.9264 CST -.9765

SGB 5311.A R23 -.O01B R|3 .8890 LSA 282_.0 MSA 145.7 SSA 23.3

SG1 5296.I 5G2 403.1 THA ,73 ELI 2759.2 EL2 65.0 ALF 7.65

FLIGHT TIME |76.00

OI$TANCE 521.48g

ARRIVAL CATE JUN 20 1966

RL 147.I3 LAL ,00

RP 108.7I LAP -3.33

RC 185.395 GL 21.I9

PLAN(TC_ENTRIC CONIC

C3 18.300 VHL 4.278

LNCH ATMTH LNCH TIME L-I TIME INJ LAT

90,00 I 19 20 3135.91 -26.87

90.00 Zl Z5 33 3894.94 -9,65

IO0.O0 3 4 31 2796.64 -29.12

I00.00 22 23 3 3709.24 -7.64

IIO.OO 4 57 ZO 2443.84 -34.J3

110.OO 22 46 43 3635.00 -3.35

OIFFEffENTIAL C01RRECTION$

TOE Z.06J9 TRA .7018 TC3-5,1849 BAU 1.2689

ROE .Z852 RRA -.O750 RC3 .J377 FAU .O2362

FD( .6457 FRA .643I FC3-I.1)74 65P 17074

BD( Z.0855 BRA .7058 BC3 5.1868 FSP -455

LOt. 94.0I VL 26.418 GAL J.48 ATL 86,64 HCA 263.26 SMA I19.98 ECC .22768 ]NC 3.3565 Vl 30.28I

LOP 357.26 VP 36.543 GAP 12.03 A_P 90.39 TAL 174.98 TAP 78.24 RCA 92.66 APO 147.29 V2 34.858

GP -4.71 7AL 79,87 ZAP 172.04 ET$ 324.96 7A( 131.25 ETE 164.40 ZAC 99,16 ETC 167,34 CLP-J73.57

0LA 25.27 RAL 4.82 RA0 6567.7 VEL J1.8J9 PTH 2.09 VHP 7.861 0P4 -5.79 RAP 6,64 ECC 1,30J2

INJ LONG INJ RT ASC INJ ATNTH INJ TIME

106.22 233.49 80.73 2 11 36

154.B0 227.62 63.25 22 30 27

81.63 233.86 82.95 3 51 7

140.08 126.55 61.01 23 24 53

55,29 234.32 BB.Ol 5 38 4

I31.82 223.91 55.96 23 47 IB

MI0-COURSE EXECUTION ACCURACY

SGT 5330.6 SGR 414.9 $G3 138.5

RRT ,1694 RRF .1683 RTF .8923

SGB 5346.7 R23 -.0017 R13 .8923

5GI 5331.2 SG2 407,4 THA .85

PO CST TIN INJ 2 L4T INJ 2 LONG

2535.9 -27.88 97.69

3294.9 -13.16 I47.8_

2196.8 -29.79 72.89

3109.2 -11.45 133.36

1843.8 -34.05 46.O4

3035.0 -7.80 I25.55

ONB|T DETERMINATION ACCURACY

ST 2787.7 SR 383.5 SS 616.9

CRT .9786 CR$ -.9179 CST -.9786

LSA 2877.4 MSA 147.1 554 22.7

ELI 2812.9 EL2 76.2 4LF 7.67

L4UNCH DATE 0EC 26 I965

NELIOCENTRZE CONIC

RL 147.13 LAL .O0

RP I06.66 LAP -3.29

RC |87,357 GL 20_28

PLANETOCENTRIC CONIC

C3 |9.J40 VNL 4.375

LNCH AZNTH LNCH TIME

90.00 I 22 53

90.00 El 52 3

100.00 3 I0 36

100.00 12 47 !

liD.00 5 6 27

110.00 25 7 39

FLIGHT TIME 178.00 ARRIVAL OATE JUN Z2 1966

01STANCE 526.992

LOL 94.01 VL 26.567 GAL 2.07 AZL 86.70 NCA 266.43 SMA 119.69 ECC .23192

LOP ,44 VP 36.516 GAP I2,35 47P 90.21 TAL 173.12 TAP 79.56 RC4 91.93

GP -4.56 ZAL 76.48 7AP 172.70 ETS 322.62 7A( 13|.37 ETE 184.5| ZAC IOI.50

0LA 23.85 RAL 8.59 RA0 6567,8 VEL 11.854 PTH 2.10 VNP 8,053 0PA -4.64

L-I TIN[ INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN

3185.57 -26.28 I09.73 238.10 79.06 2 15 58 2585.6

3866.39 -10.52 153.15 232.50 63.56 22 56 30 3266.4

2839.26 -26.74 84.65 236._8 81.41 3 37 54 2238.3

3668.92 -6_31 136.94 231.33 61.18 23 48 30 3088,9

2475.78 -34.03 57.78 239.23 86.54 5 47 43 J875,8

3624.|7 -3.77 13|.25 226.54 56.00 24 8 3 3024.2

INC 3.2990 VI 30.261

APO 147.45 vZ 34.668

(TC 167.55 CLP-I74.29

RAP 6.81 ECC 1.3150

INJ 2 LAT INJ 2 LONG

-27.53 101.26

-13.99 146.19

-29.63 T5.96

-12.09 132.20

-34.15 48.53

-8.20 I24,98

DIFFERENTIAL CC_RECTIONS

TDE 2.1277 TRA .9536 TC3-4.9900 8AU 1.2772

ROE .2994 RRA -.0735 RC3 .1213 FAU .02216

FOE .6320 FRA .6845 FC3-1.0023 BSP |7226

BOE 2.1487 BRA .9566 BC3 4.9915 FSP -447

LAUNCH DATE DEC 26 1965

HELIOCENTRIC CONIC

MID-COURSE EXECUTION ACCURAC V ORBIT 0ETERMINATION ACCURACY

5GT 5362.4 SGR 420.| SG3 135.1 ST 2820.6 SR 393.5 ss 612.5

RRT .2135 RRF .1901RTF ,6964 CRT .9722 CR$ -.9090 CST -.9803

SGB _378.B R23 -.0024 RJ3 .8964 L$A 2909,1 NSA 149.8 $$A 21.9

SGJ 5363.I $G2 410,4 THA .96 ELI Z646.4 EL2 91.3 ALF 7,73

FLIGHT TII4E JBO.OO

O|$TAN(E 5_2.460

ARRIVAL OATE JUN 24 1966

RL 147.13 LAL .OO LOL

RP 108.65 LAP -3.Z4 LOP

RC J89.297 GL 19.32 GP

PLANE TOCENTRIC CON|C

C3 20.184 VHL 4.493

LNCH A?MTH LNCN TIME

90.00 I 27 O

90.00 Z2 17 35

100.00 3 J7 30

I00.00 23 10 7

110.0D 5 16 17

110.OO 23 27 49

DIFFERENTIAL CORRECT/ON$

TOE Z,1854 TRA 1.2_02 TC3-4.7585 BAU 1,2843

ROE .3J48 RRA -.0704 RC3 .1046 FAU .02076

FOE .6186 FRA .7273 FC3 -.8904 95P 17370

BOE 2.2080 BRA 1,2223 6C3 4.7596 FSP -438

94.01 VL 26,318 GAL 2.68 AZL 66.76 HCA 269.61 $NA 119.41 ECC .23658 INC 3.2419 Vl 30.281

3.62 VP 36.490 GAP 12.69 ATP 90.02 TAL 171.27 TAP 80.88 RCA 91,16 APO 147.66 VZ 34.878

-4.43 ZAL 73,13 ZAP 173,34 ET$ 319.74 ZAE 131,49 ETE 184.24 ZAC 103.85 Ere 167,72 CLP-I75,D2

OLA 26.35 RAL 12.35 RA0 6_67.8 VEL 11.898 PTH 2.11 VHP 8.259 OPA -3,31 RAP 10.99 ECC 1.3322

L-| TIN( INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LA T INJ2 LONG

3234.84 -2_.60 JJ3.1B 242.79 77.46 2 20 35 2634.8 -27.07 IDa.BE

3842,33 -11.24 J51.76 237.49 63.84 23 21 38 3242.3 -J4.67 144,75

2878.62 -18.30 97.57 243.3g 79.93 4 5 26 2278.6 -29.39 76.94

3673.76 -8.B0 J36.09 236.21 61.32 24 I1 20 3073.B -IZ.56 131.32

2506.97 -33,87 60.20 244.25 85.J2 5 58 4 1907.0 -34.J8 30.97

36|8.J9 -3.99 130.94 233.26 56.02 24 28 8 3018.2 -8.43 124.66

NI0-COURSE EXECUT|ON ACCURACY _BIT OE T(RMINATION ACCURACv

SGT _391.2 SGR 424.4 SG3 132.0 ST 2838.3 SR 402,7 SS 605.3

RRT .2375 RRF .2J28 RTF .9006 CRT .9652 CRS -.9000 CST -,9819

5GB 5407.8 R23 -.0025 R|3 .9006 L$A 2925.8 M$A 154.0 S$A 21.0

SGJ 5392.1 SG2 412.2 THA J.08 EL] _864.8 EL? 104,3 ALF 7,_J
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES *VOL 2. 1965-66J

LAUNCH C476 CEC 26 1965

HELZOCENTRIC CONIC

RL 147.1] LkL .DO LOL 94.01 VL

RP 108,62 LAP -3.J8 LOP 6.81 VP

RC 191.216 GL |8.]3 GP -4o]I ?AL

PL&NETOCENTRIC CONIC

C3 21.459 VHL 4.612 DLA 26.75 RAL

LNCH ATMTH LNCH TIME L-I TIME IN| LAT

90.00 J 31 59 3282,39 -24,65

90.00 22 42 40 3823.93 o11.29

100,00 3 25 21 2917.11 -27.81

IOO,O0 23 31 58 3664.65 -9.I0

110.00 5 26 48 2537.0? -33.68

110.00 23 47 0 3617.45 -4.02

CIFFERENTIAL CORRECTIONS

TOE 2.2379 TRA 1.5010 TC3-4.4935 BAU 1.2894

R0E .3314 RRA -.O656 RE3 .088? FAU .01932

FOE .6049 FRA .?T03 FC3 -.7914 BSP 17500

602 2.2623 BRA 1.5024 BC3 4.4944 FSP -430

LAUNCH DATE 0EC 26 1965

FLIGNT TIME 182.00 ARR|¥AL CATE JUN Z6 1966

0ISTANCE 532.867

26.269 GAL 3.33 AIL 86.82 HCA 27Z.79 SMA I19.]3 ECC .24J69 INC 3.1849 VJ 3O.ZB]

36.465 GAP I3.06 AZP 89.84 TAL 169.43 TAP BI.ZZ RCA 90.34 APO |47.92 vZ 34.889

69.85 _AP 1?3.94 ETS 3|6.J5 ZAE 131.6] ETE IBA.J7 ?AC 106.20 ETC 167.65 CLP-175.74

J6.07 RA0 6567.9 VEL IJ.952 PTN 2.I3 VHP 8.481 OPA -2.36 RAP 13.17 ECC 1.353Z

|NJ LONG IN| RT ASC IN| ATMTH |NJ TIME PO C$T TIN IN| 2 LAT IN| Z LONG

|16.47 247.53 75.97 2 26 41 2662.6 °26.54 lOB.Zi

150.68 24Z.55 64,02 23 46 24 3223.9 -15.19 143.65

90.33 248.Z8 78.56 4 13 58 2317.1 -29.10 81.76

137.58 24J.13 61.40 24 33 3 3064.6 -12.85 130.79

62.53 249.34 83.75 6 9 5 J937.! -34.17 53.32

130.90 238,03 56.03 24 47 18 3017.5 -8.46 I24.62

MID-COURSE EXECUTION ACCURACY ORBIT _ETERMINATION ACCURACY

SGT 3414.3 SGR 427.7 so3 128.8 ST 2840.1 SR 410.6 SS S96.5

RRT .26J4 RRF .2360 RTE .9048 CRT .9576 CRS -.BgOT CST -.983?

SGB 343J,2 R23 -.0019 R13 .9048 LSA Z926.6 M$A 139.3 SSA 20.1

5GI 3A15.5 SG2 4JZ.B THA 1.19 ELI 2867,2 EL2 ]|7._ ALF 7.90

FLIGHT TIME JBA.00 ARRIVAL DATE JUN 28 1966

HELIOCENTRIC CONIC 01STANCE 543.267

RL J47.J3 LAL .00 LOL 94,01 VL 26.221 GAL 4.01 ATL 86.87 HCA 275.97 SMA 118.86 ECC .24731 INC 3.I274 VJ 30.Z81

RP 108.58 LAP -3.11 LOP 9.99 VP 36.441 GAP 13.45 AZP 89,67 TAL 167.60 TAP 83.57 RCA 89.47 APO 148.26 V2 34.900

RC 193.113 GL 17.3l GP -4.20 7AL 66.6| TAP |74.31 ET5 311.69 ?A_ 131.72 ETE 184.12 7AC 106.36 ETC 167.93 CLP-176.46

PLANETOCENTRIC CONIC

C3 22.994 VHL 4.795 OLA 27.03 RAL 19.73 RAO 6567.9 VEL |2.0J6 PTH 2.J4 VHP 8.7J8 0PA -J.27 RAP J5.36 ECC 1.3Tb4

LNCH ATMTH LNCH TIME L-| TIM_ [NJ LAT IN| LONG IN| RT A$C IN| AZNTH IN| TIME PO CST TIM |NJ Z LAT IN| 2 LONG

90.OO I 38 9 3327.41 -24.08 ]|9.53 252.32 74.63 2 33 36 2727.4 -25.96 JlJ.36

90.00 23 _ 43 38|2_60 -J2.J3 |_0.02 247.61 64.22 24 9 15 3212.6 -15.30 14?.97

100.00 3 34 J8 2952.99 -27.30 92.67 253,22 17.32 4 23 31 2353.0 -28.77 84.38

100,00 23 32 13 3662.26 -9.|8 137.44 246.07 61.43 24 33 17 3062.3 -J2.92 J30.66

110.00 5 38 _ 2565.82 -33,44 64.74 254.48 82.46 6 20 47 J96fl.6 -34.12 55.56

110.00 0 B 31 3622.20 -3.BA 13;.13 242.BI 56.0J ! 9 19 3022.2 -8.28 124.87

DIFFERENTIAL CORRECT|ON9 M_D-COUR5[ [_ECUT_ON ACCURACY ORBIT 0E TERMINATION ACCURACY

TOE Z.2676 TRA J.8003 TC3-4.1992 8AU 1.291J SGT 5433.7 SGR 430.2 SG3 125.B ST 2830.4 Sg 4J7,7 SS 567.T

ROE .3490 RRA -.0390 RE3 .0727 FAU .01797 RRT .2856 RRF .2602 RTF .9089 CRT ,9494 CRS -.SBIJ CST -.9845

FOE .3gzO FRA .816! rE3 -.6766 8SP I254| SGB 5450.7 R23 -.0009 RJ3 .9089 LSA 2916,0 MSA 165.7 $SA 19.1

BOE 2.3J4J BRA 1.8015 BC3 4.1999 r sP -419 sGI 3433.I sG2 4j2,2 THA 1,30 ELI 2858.1 EL2 130.0 ALF 7.99

LAUNCH DATE DEC 26 1965

HELIOCENTRIC CONIC

RL 147.13 LAL .00 LOL 94.01 VL

Rp 108.35 LAP "3.03 LOP 13.|6 VP

RC 194.989 GL 16.28 GP -4.J0 ?AL

PLANETOCENTRIC CONIC

C3 24.626 VHL 4.983 DLA 27.26 RAL

LNCH ATNTH LNCM TIME L-| T|ME ZNJ LAT

90.00 1 4_ 57 3367.65 -23.32

90.00 23 26 28 3809,94 -12.21

100.00 3 44 27 2985,6| -26,79

lO0.OO 0 14 34 3667,2| -9.02

110.00 5 49 34 2593,05 -33.18

110.00 0 26 37 3632.33 -3.45

CIFFERENTIAL CORRECT|ONS

TOE Z.3276 TRA 2.1122 TC3-3.8939 BAU 1.2922

ROE .3675 RRA -.0308 RC3 .0382 FAU .01669

FOE ,5773 FRA .66I! FC3 -.58|9 8SP 17663

BOE 2.3564 8RA 2.1128 BE3 3.8943 FSP -4|1

LAUNCH DATE DEC 26 1965

HELIOCENTRIC CONIC

RL I4T.J3 LAL .00 LOL

RP 108.51 LAP -2.94 LOP

RC 1_.842 GL 15.24 GP

PLANETO(ENTRIC CONIC

C3 27.004 VHL 5.197 DLA

LNCH A?MTH LNCH TIME L-J TIME _NJ LAT

90.00 I 35 45 3401.76 -22.65

90.00 _3 44 L_O 38|7.39 -JJ.99

100.00 3 53 _I 3014.60 -26.30

IO0.OO 0 30 31 3679.78 -8.6!

110.O0 6 2 20 2618.75 -32.90

lI0,00 0 40 51 3648,39 -2.84

DIFFERENTIAL CORRECTIONS

TOE 2.3627 TRA 2.4d23 TC3-3.5772 BAU 1,2915

ROE .3867 RRA -.O407 RE3 ,043l FAU .01543

FOE .sbr_J2 FRA .9079 FC3 -.4943 BSP /7736

8DE 2.3941 8RA 2.4427 8C3 3.5174 FSP -403

FLIGHT TIME 186,00 ARRIVAL [_ATE JUN 30 1966

DISTANCE 548.594

26,|73 GAL A.TZ AZL 96.93 HCA 279.J5 SMA 115.60 ECC .25348 INC 3.0693 Vl 3O.ZB1

36.418 GAP 13,87 ATP 89.51 TAL 165.78 TAP 84.93 RCA 86.54 APO 148.66 V2 34.91Z

63.48 ZAP |75.03 [T$ 306.I2 ZAE 15J,63 ET[ J64.0T ZAC 110.9J ETC 166.02 CLP-IT7.19

23,31RAD 6568,0 VEL 12.092 PTH 2.16 VHP 8.975 0PA -.|B RAP 17.55 ECC 1.4086

IN| LONG IN| RT A$E IN| A?MTH IN| T|NE PO C$T TEN [NJ 2 LAT IN| 2 LONG

122,24 257.15 73.47 2 42 4 2767.7 -23.37 1|4.16

149.92 252.65 64.25 24 29 56 3209.9 -15.57 J42.8J

93,16 2_8.19 76.21 4 34 |3 2385.6 -28.42 B6.T4

J37.72 250.98 61,38 ! 15 41 5067.2 -JZ.7? 130.94

66.82 239.66 81.26 6 33 7 1993.1 -34.03 37.69

J31.69 247.57 53.97 J 26 9 3032.3 -7.69 125.4Z

NI0-COUR$E EXECUTZON ACCURACY ORB|T 0ET[RNINAT|ON ACCURAC Y

SGT 5448.6 $GR 43|.5 SG3 122,7 ST 2801.3 $R 423,0 $S 576.5

RRT .3089 RRF .2834 RTF .9136 CRT .9405 CR$ -.87J0 C$T -.9856

SG8 3453.6 R23 -.0005 R13 .9136 LSA 2886.I MSA 172.T $SA JB.J

SOl 5450,2 9G2 410.3 TMA |,41 ELl 2829.7 EL2 |42.3 ALF 8,I0

FLTGHT TII4E 188.00 ARR|VAL DATE- JUL 2 1966

DISTANCE 5_3.857

9A.O! VL 26,126 GAL 3,47 _TC 88.99 HCA 282.34 SMA 118.34 ECC .26026 INC 5.010| V!

16.37 VP 36.396 GAP |4.33 AZP 89.36 TAL |63.98 TAP 86.32 RCA 87.54 APO |49,I4 V2

30.281

34.924

-4.O1 ?AL 60.46 ?AP 173.AB ET$ 299.20 ZAE |31.93 ETE 184.02 _AC 113.21 ErE 168.04 CLP-177,gZ

27.38 RAL 26.78 RAO 6568.| VEL |2.181PTH 2.19 VHP 9.253 DPA .9J RAP 19,75 ECC 1.4444

IN| LONG ;NJ RT ASC |NJ ATNTH IN| TJNE PO CST T|M INJ 2 LAT IN| Z LONG

124.51 262.02 72.53 2 52 27 2801,8 -24.82 116.51

150._0 237.60 64.15 24 47 58 3217.4 -15.37 143.26

97.18 263.18 73.26 A 46 3 2414.6 -28.07 88.82

138,43 255.82 61.26 J 32 |I _029,8 -12,36 131.67

68.77 264.84 80.J3 6 A3 39 2018.8 -33,9| 59.68

132.52 _52.29 53,92 I 41 40 3048.4 -?,30 ;26.26

N_O-C_URS_ [X£CUT|ON ACCURACY ORS|T 0_ T_RM|NA T|ON ACCURACv

SGT _459.4 SGR 431.9 $G3 119.7 ST 276/.6 $R 426.6 SS 565.4

RRT .3322 RRF .3069 RTF .9182 CRT .9309 CR$ -.8604 C$T -,9866

SGB 3476.5 R23 .0002 R13 .9182 L6A 2845.2 MSA J80,2 $SA IT.I

SG! 546J.3 352 407.2 THA 1.5| ELI 2290.1 _L2 154,3 ALF B,21
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES qVOL. 2. 1965-661

LAUNCH DATE 0EC Z6 196_ rLIGNT TIME 190.00 ARRIVAL CAT[ JUL 4 ]966

HELIOCENTRIC CONIC

gL I4T.J3 LAL .00 LOL 94.0| VL

RP 108.47 L&P -?.B4 LOP |9.56 VP

RE 198.623 GL I4.?0 G# -3.g] 7AL

PLANETOCENTRIC CONIC

C3 Z9.576 VHL 5.4]B 0L4

LNCH 4?NTH LNCH TIME Lol TIME IN| L*T

90.00 Z 7 47 3428.74 -22,08

90.00 0 ? 55 3835.79 -I|.44

I00.00 4 8 2_ 5039.87 -25.65

100.00 0 44 58 3699.90 -7.95

JLO.00 6 15 15 2642.97 -32.60

110.00 0 54 38 3669.56 -2.04

DIFFERENTIAL CORRECTIONS

TOE Z.3922 TRA Z.7917 TC3-3.2359 BAU 1.?873

ROE -4065 RRA -.0287 RE3 .0336 FAU .OI4ZO

r0E .5494 FR4 .9567 FC3 -.4156 BSP |7834

BOE Z.4265 BRA 2.79|9 Be3 3.2561 FSP -394

0JSTANCE 559.047

26.061 GAL 6.?7 *?L 87.05 HCA 265.5Z SNA ||6.09 ECC .7677Z ]NC Z.9494 VJ 30.281

36.375 GAP I4.B3 *?P B9.21 TAL J62.20 TAP 87.73 RC* B6.47 APO |49.70 V? 34.956

52.54 TAP J75.85 £TS ?90.73 ?4£ 13Z.0? £T£ 183.99 24( 115.62 £TC 166.03 (LP-178.66

Z?.4Z RAL 30.J3 RA0 6566.? VEL 12.Z86 PTH ?.?| YHP 9,554 _PA |.97 RAP ?I.95 ECC 1,4867

IN| LONG IN| RT 4SO IN| A?NTH IN| TIME PO CST TIN _NJ ? LAT |NJ ? LONG

126,29 266.93 7I,BI 3 4 56 2828,T -?4.36 IJB.36

I51.38 ?62.4? 63.92 I 6 5I 3235.8 -14.85 I44.36

98.92 266.|8 74.44 4 59 5 2439.9 -?7.74 90,63

I39.56 260.57 61.09 ! 46 3B 3099.9 -II,74 I37,P3

70.60 270.00 79,09 6 59 IB ?045.0 -33,76 61.56

133.63 ?36.94 55.87 I 55 47 3069.6 -6.50 127.39

NID-COURSE EXECUTION ACCURACY ORBIT _[TERMJN_TION ACCURACY

SGT 5465.6 5GR 43I.Z SG3 116.6 ST Z7II.3 SR 4?8.4 55 554.5

RRT .3552 RRF .3305 RTF ,9230 CRT .9204 CRS -.8493 CST -.9877

SGB 5482.6 R23 .0009 RIG .9Z30 LSA 2794.0 NSA I82.8 SS4 I6.2

SGI 5467.7 SG? 402.9 TMA |.6I ELI 27_9.9 EL? I65.7 4LF P.3I

LAUNCH D4TE DEC ?6 1965 FLIGHT TIME I92,00 ARRIVAL C4TE JUL 6 1966

HELIOCENTRIC CONIC

RL 147.13 L4L ,00

RP 108.43 LAP -?.73

RC 200.46| GL 13.I7

PL4NETO_ENTRIC CONIC

C3 32.6DB V_L 5.710

LNEN AZMTH LNCH TIME

90.00 E 2I 56

90,00 0 14 |9

100.00 4 27 1

100.00 0 56 56

IJ0.00 6 28 29

J10.OO I 6 57

OISTANCE 564.I3J

LOL 94.01 VL 26,036 GAL 7.|1 AZL 67.J1 HCA ?68.7| SMA 117,84 ECC .27595 INC ?.8P67 vl 30.281

LOP ?2,75 VP 36,354 GAP I5.37 AZP 89.07 TAL I60.43 TAP 89.I7 RCA 85.32 APO I50,36 V? 34.94_

GP -3.85 ?AL 54.75 TAP 176.I0 ETS 280.70 7AE I52.09 ETE I83.95 ?AC I17,96 ETC 167.98 CLP-I?9.4I

DLA 27.38 R_L 33.33 RAD 6568.3 VEL I2.409 PTH ?.24 VHP 9._82 OP4 3.0I RAP 24.15 ECC 1.5566

L-| TIME IN| LAT IN| LONG IN| RT ASC IN| AZMTH |NJ TIME PO CST TIM IN| E LAT IN| 2 LONG

3448.73 -21.65 I?7.59 Z71.87 71.29 3 I9 2fl 2848.7 -24.01 II9.Tl

3864.84 -10.56 J53.06 ?67.08 63.57 IIP 44 3264,8 -14.03 146,I0

3061.66 -?5.44 |00.4J 273.I7 73.76 5 I3 2 2461.7 -27.43 92.17

3727.|4 -7.05 J41.08 Z65.ZI 60.87 I 59 3 3127.I -J0.B8 I34.3_

266fl.BB -32.29 72.32 273.13 78,I2 7 |Z 55 Z065.9 -33.59 63.33

3695.69 -1.04 J34.99 261.50 55.83 2 8 33 3095.7 -5.51 128.76

ORBIT 0£TERNINA TION 4CCURACY

ST ?656,7 $R 428.4 55 545.0

CRT .909E CR5 -.8379 CST -.98_7

LSA 2738.7 MS4 I95.3 SSA 15.4

ELI _685.2 EL2 I76.5 ALF B.58

OZFFERENTIAL CORRECTIONS

TOE ?.480? TR4 3./647 TC3-2.9378 BAU 1.2786

RDE .4270 RRA -.0147 RC3 .0239 FAU .01296

FOE ._371 FR4 1.0087 FC3 -.3440 BSP I78?6

BOE 2.4576 BRA 3.I647 BC3 Z.93?9 FSP -384

HID-COURSE EXECUTION ACCURACY

5GT 5468,5 SGR 4?9.6 $G3 ]I4.1

RRT .3787 RRF .3547 RTF .9Z79

SGB 5485.3 R23 ,0016 RI3 .9279

SG| 5470.9 SG? 397.4 THA 1.7I

LAUNCH DATE 0EC ?6 1965 FLIGHT TINE 194.00 ARRIVAL 04TE JUL 8 1966

HELIOCENTRIC CONIC

RL I4T.15 LAL -00

Rp I08.39 LAP -?.62

RE 202.264 GL 12.16

PLAN_TOCENTR[( CONIC

C3 36.I79 VNL 6.013

LNCH A_NTM LNCH TIME

90.00 2 37 46

90.00 0 22 50

100.00 4 56 ?4

1OO.00 I 6 53

I|O.00 6 41 _

110.00 I I7 51

0[STANCE 569.132

LOL 94.01 VL 25,99Z GAL 8.01 A?L 87.18 NCA 291.90 SNA J17.60 ECC .?PSOZ INC 2.8716 vl _0.?81

LOP ?5.94 VP 36.335 GAP 15.96 AZP 88.95 TAL 158.74 T4P 90.64 RE4 64.08 APO ISI.l? V? 34.961

GP -3.78 ?AL 52.10 ?AP I?6.ZZ ET$ 269.4? 74E 132.15 ETE 183.92 24C 120.30 £TC 167.89 CLP 129.82

0L4 ?7.27 RAL 36,38 RAO 6568.4 VEL 12.552 PTH 2.27 VHP 10.240 0PA 4.04 RAP 76.35 ECC 1.5954

L-| TIME ]NJ LAT IN| LONG [NJ RT A$C IN| 4?NTH /NJ TIME PO CST TIN IN| ? L_T IN| ? LONG

346?.89 -_1.34 I28.5| 276.6? 70.93 3 35 Z9 2862.9 -23.75 120,67

3903.I3 -9.39 155.27 27J,59 63.I6 I 27 53 3303.1 -12,92 ]48,36

3080.47 -25.08 10J.69 278.14 73.18 5 27 44 ?480.5 -?7.14 93._O

3760.79 -5,93 142.95 269,72 60.65 Z 9 34 3160.8 -9.79 136.50

?687.66 -3J.97 73.94 ?80.2| 77.21 7 26 43 2087,7 -33.40 65,00

3726.37 .14 136,59 265,96 55,82 2 19 5P 3126.4 -4.35 130.58

ORBIT CETERNINATION JCCURACY

ST 2592.5 $R 426.4 S5 535.5

CRT .8971 CRS -.8259 CST -.9897

L$A 2673,6 N$4 202.5 SSA 14.6

ELI Z620,7 EL2 1_6.4 ALF 8.44

OIFrERENTI4L CORRECTIONS NI0-COURSE EXECUTION 4CCURACY

TDE 2.4406 TRA 3.5362 TC3-2.6?JB B4U J.26B| SOT 5466.0 SGR 426.B $G3 JJJ,3

ROE .4476 RRA .OOJJ RE3 ,0|57 FAU ,0|J80 RRT ,4013 RRF .3781RTF .9329

FOE .5245 FRA 1.0622 FC3 -.ZB?5 BSP 17898 5GB 5482.6 R?3 .0019 RI3 .9329

BOE 2.4813 BRA 3.5562 9C3 Z.6218 FSP -376 5GI 5468.7 SGZ 390.7 THA |._0

LAUNCH DATE DEC 26 1965 FLIGHT TIME 196.00 ARRIVAL DATE JUL 10 I966

HELIOCENTRIC CONIC D/STANCE 574.031

RL 142,I3 L4L .00 LOL 94.01 VL 2_.948 GAL 8,97 4?L 87.2_ HCA 295.10 SMA It?.5? £(( .29506 INC Z,7534 ¥1 30,2_!

RP 108.35 LAP -2.49 LOP 29.J4 VP 36.317 GAP 16,60 AZP 88.83 TAL 157,06 T4P 9_.16 RC4 82.74 APO I52.00 V? 34.974

RE ?04.023 GL II.I7 GP -3.72 ?AL 49.59 ?AP 176.I6 ETS ?57.79 7AE I32.19 ETE I65,99 24C 122.6I ETC I67,75 CLP 179.04

PLANE TOCENTRIC CONIC

C3 40,367 VHL 6,355 0LA 27,10 RAL 39.27 RAO 6568,6 VEL 12.718 PTH 2.31 VHP |0.633 0PA 5.04 RAP ?_.55 ECC 1.6647

LNCH AZNTH LNCH TJNE L-] TIME INJ LAT ]NJ LONG INJ RT ASE INJ _7MTH INJ 7]ME PO CST TIN INJ 2 L4T ]NJ _ LONG

90.00 ? 54 39 3472.93 -E|.II I29.17 281,75 70.68 3 52 32 _873.0 -23.56 1?I,35

90.00 0 29 0 3948.68 -7.98 157.87 275.92 62.74 J 34 49 3348.7 -II.58 I51.05

100.00 4 51 I8 3096.9J -_4.75 102.80 283.05 7?.68 5 42 55 2496.9 -26._9 94.65

100,00 I J5 E 3799.95 -4,6! I45.lZ 274.09 60.43 Z |8 2? 3?00.0 -P,52 JSP.50

JIO.OO 6 35 25 2706.54 -3J.65 75,AB 285.ZZ 76.35 7 40 33 2108.3 -53.20 66.59

IJO.O0 I 77 23 376J.08 1.46 J38.40 270.31 55.84 E 30 6 3J61,1 -5.03 J32.?O

OIFFERENTIAL CORR[CTION8 MIO-COURSE _XECUTION ACCURACY ORBIT 0ETERMINATION ACCURAC _

• 0£ 2.4582 TRA 3.9241 TC3-?.3_0_ BAU |.25?8 SG7 _4_9.7 SGR 4_3.0 $G3 |08.7 ST 2525.4 SR 4?2.4 SS 5?7.4

ROE .4683 RRA .019(3 RC3 .0092 FAU ,01067 RRT .4?39 RRF .4015 RTF .938J CRT .8840 CR$ -._136 CST -.9907

FOE .5J29 FR4 l.lJgt FC3 -.2?86 BSP 17939 5GB 3476.0 R23 .0022 RJ3 .938J LSA 2605,B NSA ?09.? SSA 13.8

BOE Z.5024 BR4 3,9742 BE3 ?.3_02 FSP -368 SG| 546_.6 $G2 382.9 THA 1.89 ELI 2553,0 EL2 195.5 ALr 8.46

?049



JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL. 2. 1965-66)

LAUNCH DATE 0EC 26 1965

HEL|O(ENTR|C CON|C

RL |47.|3 LAL ,00

RP |08.31 LAP -2.36

RE 205.757 GL 10.2|

PLJNETOCENTRIC CONIC

C3 45.352 VHL 6.734

LN(H 4?NTH LN(H TIME

90.00 3 12 1

90.00 0 33 2J

100.00 5 6 28

lO0.O0 I 21 36

110.00 7 8 49

110.00 I 35 43

FLIGHT TIME J96.00 ARRIVAL CATE JUL ]Z 1966

0ISTANCE 5?8.766

LOL 94.01 VL 25,906 GAL 10.01 J?L 87.32 HE| 298.29 SMA 1J7.14 ECC .30616 INC 2.6615 Vl 30.291

LOP 32,34 VP 36.299 GAP 17.31 AZP 66.73 TAL 155.43 TAP 93.72 RE4 81.28 APO 155.01 vZ 54.967

GP -3.66 ?AL 47.22 TAP J75.94 ETS 246.64 ?AE 132.21 [T[ J63.66 ZAC 124.9l ETC 167.56 CLP 178,Z4

OLA 26.67 RAL 41.99 RA0 6568.7 VEL 12.9J2 PTH 2.35 VHP J1.065 OPA 6.02 RAP 30.74 EC( 1.7464

L-[ T|NE |NJ LAT |NJ LONG INJ RT A$C INJ ATMTH INJ TJNE PO (ST T|M INJ Z LAT INJ Z LONG

3480.53 -20.94 |29,66 296.62 70.49 4 10 2 2880,3 -23,4] 121.85

3999,53 -6.39 160.75 260.1! 62.35 I 40 0 3399.5 -lO.O_ 155,98

3111.62 -24.45 103.79 267.90 72.25 5 56 19 23Jl.6 -26.65 95.68

3843.67 -3.14 J47.53 278.33 60.26 2 25 39 3243.7 -7,08 140.95

2728,73 -31.3J 76.96 290.14 75.53 7 54 18 EI2B.? -32.98 68.15

3799,32 2.92 140.40 274.55 55.93 Z 39 3 3199.3 -1.57 134.J9

O|FFERENTrAL CC_RECT|ONS

TOE 2.4785 TRA 4.4235 TC3-2,0289 BAU 1.2301

ROE .4697 RRA .0390 RC3 .0044 FAU .00949

FOE .5037 FRA 1.1810 FC3 -.18|1BSP J7872

BOE 2.3264 BRA 4.4237 BE3 2.0_89 FSP -358

LAUNCH DATE DE( 26 1965

HEL|OACENTRIC C(_lIC

RL 147,J3 LAL .00 LOt.

RP 108.27 LAP -2._2 LOP

RC 207.465 GL 9.26 GP

PLAN[TO(ENTRIC C_IC

M]0-CC_JR$[ EXECUT|ON ACCURA(V ORBIT DETERMINATION ACCURACY

SGT 5451.I SGR 418.3 SG3 106.2 ST 2460.8 SR 416.7 SS 521.8

RRT ,4469 RRF .4257 RTF ,9433 (RT .8704 CRS -.8015 CST -.9917

$68 5467.1R2_ .00_4 RJ3 .9433 LSA 2540.7 MSA 214.8 5SA 13.1

$G| 5454,3 $G2 374.0 THA 1.97 ELJ 2487.5 EL2 203,0 ALF 8.44

FLIGHT TZN£ 200,00 ARRIVAL 0ATE JUL |4 1966

DISTANCE 583.324

94.0J VL 25.865 GAL 1|.12 AZL 87.39 HCA 301.49 SMA 1|6,92 ECC .31853 INC Z.605J Vl 30.261

35.53 vP 36.282 GAP 18.|0 A?P 68.6A TAL 153.86 TAP 95,35 RCA 79.68 APO 154.16 V2 35,000

-3.60 ?AL 45.00 ?AP 175.56 ITS 236,74 ?AE 132.20 ET£ 183.83 7AC 127.J8 £TC 167.33 CLP 177.41

2.40 VHP IJ.543 DPA 6.96 RAP 32.92 ECC 1.8430

_NJ R_ _S_ [NJ A?NTH _NJ T_ME PO C$7 T_M _NJ 2 LAT ]NJ _ LONG

29|.42 70.34 4 27 32 2886,8 -23.29 122.2s

284.|5 62.04 I 43 51 3454.J -8,56 _HI'?.II

292.66 71.65 6 13 43 E523.l -26.42 96.62

262.42 60.14 2 31 37 3291.0 -5.50 143.58

Z94.97 74.75 B 7 50 2i48.4 -32.75 69.6Z

278.67 36.08 2 46 52 3240.6 .01 136.34

MID-COURSE EXECUT]ON ACCURACY ORBIT DETERMINATION ACCURACY

SGT 5436,3 SGR 412.3 SG3 J03.8 ST 239J,6 SR 409.! SS 5J6.9

RRT .4689 RRF .4488 RTF .9486 CRT .8558 CRS -.7887 CST -.99?7

SGB 5451.9 RZ3 .0022 RI3 .9486 LSA 247J.0 MSA 219.5 SSA 12,5

$GJ 5439.7 9G2 364.0 THA 2.05 ELI 24|7.3 EL2 209.4 4LF 8.39

7.157 0LA 26.59 RAL 44.54 RAO 6568,9 VEL |3.137 PTHC3 51.224 VHL

LNCH AZMTH LNCH TIME L-| 7_NE ZNJ LAT |NJ LONG

90.00 3 29 26 3486.84 -20.80 130.06

90.00 0 36 17 4054.J| -4.65 16_.83

JO0.O0 5 21 37 3125.14 -24.|7 104.69

100.00 | 26 46 _891.04 -I.54 |50.13

J10.00 7 22 2 2748.40 -30.97 78.39

liD.DO | 42 5l 3840.55 4.49 142.56

OIrFERENTIAL CORRECTIONS

TOE 2.4930 TRA 4.8989 TC3-1.7583 BAU J,2041

RO£ ,5|O6 eRA .O608 Re3 .0009 FAU .00639

FOE .4944 FRA |.2459 FC3 -.1417 BSP 179|7

BOE 2,5447 BRA 4.8993 B(3 |.7583 FSP -350

L4UNCH DATE DEC 26 1965 rLJGN7 TIME 202.00 ARRIVAL DATE JUL 16 1966

HEL|OCENTRIC CON|C

RL 147.13 LAL ,00 LOL 94.01 VL

RP I08,23 LAP -2,07 LOP 38,73 VP

RC 209,148 GL B.37 GP -3.55 ?AL

PLANETOCENTRIC CONIC

C3 58.19_ 9HL 7.629

LNCN ATMTH LNCH TIME

90.00 3 46 32

90.00 0 38 6

100.00 3 36 35

100.00 l 30 44

110.00 7 34 55

J10.00 I 48 53

01FFERENT|AL CCRRECTION$

TOE 2,5087 TRA 5,409l T(3-|.5045 BAU 1,|705

R0E ,_314 RRA .0846 RC3 -,00|4 FAU .007Z7

FOE .4867 FRA 1.3163 FC3 -,|081BsP 17944

802 E.5844 8RA 5.4098 BC3 1,5045 FSP -343

C]STANCE 587.668

25.825 GAL 12.33 AZL 87.48 HCA 304.69 SM_ ll6.TJ ICe .33250 ]NC 2.5Z3Z vl 30,281

36.266 GAP 18.97 A?P 88,56 TAL |52,35 TAP 9T.0S RCA 77.93 APO 1_5.49 V2 3_,014

42.93 tAP 175.05 (TS 228,36 7A[ 132.16 IT( 183.80 ?A( 129.42 (TC J67.04 CcP 176.55

OLA 26.28 RAL 46.91 RA0 6569.1 VEL 13.400 PTH 2.45" VHP 12.074 0PA 7.88 R4P 35.09 [CC 1.9577

L-I T|N[ _NJ LAT INJ LONG INJ RT ASC [NJ A?MTH ]NJ TIME PO CST TIM INJ Z LAT INJ Z LON_

3492.70 -20.66 130.44 296,1J 70.20 4 44 45 2892.7 -23.1_ t22.67

41|1.2J -2.82 167.03 286.04 61.8! I 46 37 351J.2 -6.57 160.3_

3137.90 -23.69 105,54 297.32 71.46 6 28 53 2537.9 -26.20 97.50

3941,24 .16 152.68 286,38 60.|1 2 36 25 334J.2 -3._I 146.36

2767.65 -30,62 79.78 299.67 74.00 8 21 5 2167.6 -3?.50 ?1.07

3884.26 6.15 144.86 28_.67 56.31 2 53 3_ 3284.3 1.6B 138.62

NI0-COUR_"_ £_ECuT_ON ACCURACY ORBIT 0£TERNINA TIC, N ACCURACY

$GT 5417.3 SGR 405,4 563 101,4 ST 2324.3 SR 399.7 SS 514.3

RRT ,4909 RRIr .47|9 RTF .9539 CRT .8406 CRS -.7761 CST -,9937

SG_ 3432,4 R23 ,OOlB R13 .9_39 LSA 2403.5 NSA Z2Z.9 S54 II,B

SGI 5421.0 $62 352.9 THA 2.11 ELI Z348,7 EL2 2_4.2 _LF 8.29

LAUNCH DATE DEC 26 1963 FLIGHT TIME 204.00 ARRIVAL DATE JUL 18 1966

HELZO_ENTR;C CONIC

RL 147.13 LAL .00 LOL

RP 108.19 LAP -1.92 LOP

RC 210.800 GL 7.50 GP

PLANETO_ENTRIC CONIC

(3 66.504 VHL 8.]55

LNCH A?NI"H LN{H TIME

90.00 4 3 7

90.00 0 39 J

100.00 5 3| I1

100,00 ! 33 39

110.00 7 47 24

110.00 I _3 54

O_FFER_NT|AL CC_R_CTION5

TOE #.5273 TRA 5.9590 TC3-1.2685 BAU |.1278

ROE .5_0 RRA .!105 Re3 -.0025 FAU .00611

FOE .48J0 FRA 1.3930 FC3 -.0796 BSP 17946

BOE 2.5869 BRA 5.9600 BE3 |.2885 FSP -3_6

O|ST_NCE 591.751

94.0l VL 25.786 GAL |3.64 A?L 87.57 HC_ 307.90 SMA 116.50 ECC .34768 ]NC 2.4347 vJ 30,Z81

41.94 VP 36.231 GAP 19.95 A?fl 8_.50 TAL 130.93 TAP 98.83 RE| 75.99 APO 157.01 V2 35.027

-3,5J ?AL 41.02 ?AP174.42 ET$ 221.47 ?A£ |32.07 ETE 183.77 7_E J3J.62 £TE 166.70 CLP |75.65

OLA _5.92 RAL 49.1| RAO 6569.3 VEL 13,706 PTH 2.50 VHP 12,665 _PA _.77 RAP 37.24 ECC 2.0945

L-J 7_NE _NJ LAT _NJ LONG INJ RT ASC INJ A?NTH INJ T_ME PO CST T|M |NJ 2 LAT _NJ 2 LONG

3498.56 -_0,53 130._ 300.67 70.06 5 | 26 2898.6 -25.06 123.06

4|69.94 -.93 170._0 29J.79 61.70 I 48 31 3569.9 -4,71 163.66

3150.18 -23,63 106.36 301.84 71,13 6 43 4| 25_0.Z -25,96 96.35

3993.55 J.94 155,75 290.20 60.16 2 40 12 3393.5 -2.03 149.23

2786.52 -30.26 81.13 304.23 73.27 8 33 5J 2186.5 -32.25 72.48

3929,97 7.87 147,28 2B6.54 56.63 2 59 24 3330.0 3.42 J4J.O]

N|0-COUR$E EXECUT|ON ACCURACY ORBIT 0ETERN_NA TION ACCURACY

$GT 5394,6 SGR 397.4 $63 99.1 $7 2259.8 SR 388.7 SS 914,Z

RRT .31Z7 RRF .4949 RTF .9592 CRT .B252 CR$ -.7639 CST -.9947

SGB 5409.2 R23 .0OJ4 RI3 .9592 LSA 2339,2 MSA Z?4,B SSA I1,?

5_9_,4 SG_ 340.9 THA 2.]7 ELI 2292.? ELI 217.4 ALF 8.15

2O5O



JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL 2, 1965-663

LAUNCH OAT[ DEC Z6 1865

HELIOCENTRIC CONIC

RL 147.13 LAL ,00

RP 108.15 LAP -I,76

RC 712.477 GL 6,66

PLAN[TOCENTR]C CONIC

C3 76.464 VHL 8.744

LNCH ATNTH LNCH TJN[

90.00 4 19 Z

90.00 O 39 8

IO0.O0 6 5 |7

100.00 I 35 35

JI0.O0 7 59 14

110.00 I 57 57

LOL 94.01 VL

LOP 45.|4 VP

GP -3.46 7Ak

FLIGHT TIME 206.00 ARRIVAL 0ATE JUL ?O 1966

0|STANCE 595.5|0

25.748 GAL 15.08 AZL 87.66 HCA 311.I0 SNA 116.30 [CO .36493

36,137 GAP ZJ.0A 47P 48.46 TAL |49.6! TAP |00,7I RCA 73,86

39.26 TAP J75.68 ITS Z15.84 7A( |51.gd IT[ 163.73 ,TAC 133.78

0LA Z5.53 RAL

L-| TIME INJ LAT

3504.59 "20.39

4219.61 .99

3J62.09 -Z3.36

4047.34 3.76

?805.00 -29.89

3977.19 9.63

O|FFERENTIAL CCRR[CTION$

TOE ?.5503 TRA 6.5539 TC3-J.0505 OAU 1.0739

ROE .57Z4 RRA .I383 RC3 -.0025 FAU .00A89

FOE ,4774 FRA |.4773 FC3 -.0554 BSP I7932

80E 2,5138 BRA 6.5553 6C3 J.0505 FSP -528

LAUNCH DATE O_C 26 J965

INC ?.3379 Vl 30,781

APO IGB,T4 V? 35,040

ETC 166.50 CLP r74.71

5I.IZ RAO 6569.5 VEL 14,065 PTH ?,56 VHP I3.3Z8 CPA 9.6| RAP 39.36 [CC Z.2584

INJ LONG INJ RT ASC INJ ATMTH INJ TIME PO CS T TIM INJ ? LAT |NJ ? LONG

/3I.ZO 305.0? 69.91 5 IT 27 2904.6 -Z2.94 I?3.46

J73.53 Z95.40 6|.?0 ] 49 38 36Z9.6 -?.80 157.00

|0?.I4 306.2| 70.80 6 57 59 2562.| -29.77 99.17

158.71 293.87 60.32 ? 43 5 3447.3 -.72 J32.18

82.44 308.63 72.58 8 46 9 2205.0 -31.98 73.85

149.80 290.28 57.04 3 4 IA 3377.2 5,?2 143.49

NI0-COUR$[ EXECUTION ACCURACY C_O|T _[TERNINA TION ACCURAC Y

SGT 5369.1SGR 588.3 $G3 96.9 ST 2198.6 SR 376,3 SS 516.8

RRT .5343 RRF .5179 RTr .9643 CRT .8096 CRS -,7572 CST ",9936

SGE 5381.| R23 .0009 RJ3 .96A3 LSA 2278.6 NSA 275.1 SSA 10.6

8G1 5372,1 SGZ 328.0 THA Z.?Z ELI 2219.8 EL2 118.7 ALF 7.97

HELIC_ENTRIC CONIC

RL I47.13 LAL .00 LOL 94.01 VL

RP 108.1I LAP -|.60 LO# A8.35 VP

RC 214,027 GL 5.85 GP -3.A2 ZAL

PLAN[TOC_NTRIC CONIC

C3 88.A78 VHL 9.406

LNCH AZNTH LNCH TIM(

90.O0 A 34 IZ

90.00 O 38 31

100,00 6 JB 46

IO0.O0 I 36 38

IJO.O0 8 JO 51

I10.O0 2 1 3

DIFFERENTIAL CCRRECT|ON$

TOE 2.5830 TRA 7.2028 TO3 -.8494 BAU 1.0048

ROE .5927 RRA .1682 RC3 -,0022 FAU .00354

FOE .4770 FRA 1.5711 re3 -.0347 BSP 17825

80E 2.650J BRA 7.2048 BC3 .8494 rSP -320

FLIGHT TIM( 208.00 ARRIVAL DATE JUL ?? 1966

O|STANC[ 598,865

25.712 GAL 16.66 AZL 8?.77 HCA 314.3| SNA IJ6.|I ECC ,38434 INC 2,2317 VI 30.281

36.224 GAP Z2.Z7 AZP 88,44 TAL 148.4] TAP J02.77 RCA 71.48 APO I60.74 V2 35,053

37.67 ZAP |72,84 ITS 211.22 7A[ J31.75 [T[ 183.69 7AC ]35.88 ETC J65.84 CLP 173.70

OLA ZG.JZ RAL 52.94 RA0 6569.? VEL J4.485 PTH ?.63 VHP I4.075 GPA J0,42 RAP 41.43 ECC ?.4361

L-| TIN? INJ LAT JNJ LONG INJ RT A$C INJ AZMTH INJ TIN[ PC) CST TIM INJ 2 LAT /NJ ? LONG

3510.78 -20.24 131.60 309.29 69.77 5 52 42 7910,8 -22.82 J23.87

4299,70 2.93 J76.99 Z98.85 61.6_ I 50 ! 3689,7 -.86 J70,3_

3173.63 -Z3.JO |07.90 3|0.40 ?0.48 7 |I 40 2573.6 -?5.55 99.96

A102.09 5.59 |61.74 297.39 60.59 2 45 0 3502.1 1,63 I55.19

282Z,98 -Z9.5J 83.71 312.83 ?J.gI B 57 5A 7223.0 -3J.70 75,I8

4025.50 11.40 |52.42 293.87 57.56 3 8 8 3425.5 7.04 I46.04

NIO-CC_JR$[ [XECUTXON ACCURACY ORBIT D[TERNINA TION ACCURACY

SGT 5_39.4 SGR 378.4 SG3 94.9 ST 2J42.6 SR 362.6 SS 5?3,0

RRT .5559 RRF .5410 RTF .9693 CRT .7946 CRS -.74J6 CST -.9964

SG6 5352.8 R23 .0004 RJ3 .9693 LSA 2223.9 MSA 2Z3.6 ssA 10.0

SG| 5343.5 $G2 3J4.3 THA ?.76 ELI 2162.! EL? ?IS.? ALF 7.74

LAUNCH DATE 0EC ?6 1965

HELIOCENTRIC CONIC

RL J47.I3 LAL .00 LOL 9Ao03 VL

RP 108,07 LAP -1.,43 LOP 5|,56 VP

RC 213,399 GL 3,07 GP -3,38 ZAL

PLANETOC(NTR|C CONIC

C3 103.073 VHL 10.153 OLA 24.67 RAL

LNCH ATNTH LNCH TINE L-I TIME

90,00 A 48 31 35J6,96

90,00 0 37 ]O 4549.8|

JO0.O0 6 3] 35 3184.68

I00,00_ I 36 48 4157.31

110,00 8 ?I 39 2840.29

l]O,OO ? 3 12 4074.48

OIFFERENTIAL CC_RECTIONS

TOE 2,6205 TRA 7,9060 TO3 -.6683 BAU .9Z]0

ROE .6175 eRA .1997 RE3 -.00J2 rAu ,00210

FOE .4782 FRA 1,67A4 gO3 -.0176 BSP 17809

B0E Z.6911 BRA 7.9086 BC3 .6683 rIP -3IA

LAUNCH DATE DEC 26 1965

FLIGHT TIN[ ZI0.00 ARRIVAL 0ATE JUL 24 1966

0ISTANC[ 60I.TiO

25.6?7 GAL 18.42 ATL BT.89 HCA 3J?.5? SMA J15.93 [CC .4061? INC Z,11?1 Vl 30.281

36.213 GAP 23.67 AZP 88,44 TAL 147.36 TAP 104.88 RC& 68.R3 4PO 163.05 V? 35.067

36.25 ZAP ITI,89 ITS ?07.AJ 7AE 131.A9 [7[ 183.65 ZA( 137.90 [TC 165.32 CLP 177.63

54,57 RA0 6570.0 VEL 14.981 PTN 2.?0 VHP 14.922 0PA IJ.]gRAP 43,46 ECC Z.6964

INJLAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO C_T TIN INJ Z LAT INJ ? LONG

-20.]0 131.99 313.30 69.62 5 47 8 ?�IT.O -?Z.69 I?_.ZP

4.86 |80.35 30_.13 67.07 1 49 AO 3749.8 1.08 173.71

-22.85 108.63 31A.38 70.I8 7 24 39 2584,7 -23.34 100.71

7.43 J64.81 300.T3 60.96 Z 46 5 3357.3 3.50 158.21

-29.14 84.92 316.83 ?I.79 9 8 59 2240.3 -31.41 76.45

13.18 155.10 297.30 58.17 3 11 7 3474.5 8.88 148.65

NIO-CC_JRS[ EXECUTION ACCURACY ORBIT D[TERMINATION ACCURACY

5GT 5304,5 SGR 367.Z SG3 9Z,9 ST Z0_7.7 5R 347.6 SS 331.8

RRT .5767 RRF .5632 RTF ,9740 CRT ,7798 CRS -.73J4 CST -.9971

5G8 5317.2 R23 -.0003 RI3 .9740 LSA 217I.I NSA ?20.4 5SA 9.4

SGi 5308.7 SG2 Z99.8 THA 2,29 ELI 2105.4 EL? 215.B ALr 7.48

HELIOCENTRIC CONIC

RL 147.13 LAL .00 LOt.

RP J08.03 LAP ol.25 LOP

RC ?I7.14A GL 4.33 GP

PLAN[TOCENTRIC C(_NIC

C3 120.960 VHL 10.998 OLk

LNCH ATHTH LNCH TIN? k-| TIME INJ LAT

90.00 5 1 57 3512.85 -I9.96

90.00 0 35 4 4409.58 6.75

100.00 6 A3 37 3195.02 -22.6]

I00.00 I 36 A 4211.84 9,24

ZlO.OO 8 31 46 2858.69 -28.78

J10.00 E 4 75 4123.74 I4.93

OIFFERENTIAL CORRECTIONS

TOE 2.6706 TRA 8.6766 TC3 -.5044 BAU ,8157

ROE .6320 RRA .2317 RC3 .0003 FAU .00043

rO£ .4828 FRA 1.7902 FC3 ".O03J BSP 17764

DOE 2.7444 8RA 8.6797 8C3 .5044 FSP -307

FLIGHT TI_E 212.00 ARRIVAL DATE JUL Z6 1966

0|STANCE (>03.908

94.01 VL 25.6A4 GAL Z0.39 A?L 88.02 HCA 320.73 SMA 115.76 ECC .43114

54.77 VP 36.202 GAP 25.27 AZP 88.47 TAL I46.48 TAP J0?,1I RCA 65.85

-3.55 ZAL 35.02 ZAP 170,84 ITS ZOA.ZI ZA[ |31.14 [TE I83.39 7AC J39.84

INC J.9773 vJ 30.28J

APO |65.67 v? 35.080

ETC |64.74 CLP J7|.46

Z4.Z1RAL 55.98 RAO 65?0.3 VEk J§.566 PTH ?.77 VHP J5.888 0PA IJ.9J RAP 43,42 ECC ?,9907

INJ LONG INJ RT ASC INJ AZMTH INJ TJN[ PO CST TIN INJ 2 LAT ]NJ _ LONG

132.37 317.07 69.49 6 0 40 29?2.9 -??.57 124.67

183.72 305.21 62,43 ] 48 33 3809.6 3.01 177.05

]09.30 31_.12 69.90 ? 36 53 7595.0 -25.J4 101.42

J67.91 303.8_ 6].A5 2 46 17 3612,6 5.36 ]6|.2e

86.05 320,57 ?0.70 9 19 75 2256,7 -3|.J3 7?.64

J57.65 300.55 58.89 3 13 8 35?3.7 IO.TO 151.30

MIO-C(_JRS[ EXECUTION ACCURACY C)R_JT 0ETERMINA TION ACCURACY

SGT 5265.? 5GR 355.J SG3 91.0 ST 2036.5 SR 33J,6 SS 54_.5

RRT .5969 RRF .5649 RTF .9784 CRT ,7660 CRS -,72?4 CST -.9977

5G8 52?7.6 RZ3 -.0010 RI3 .9784 LSA 2123.0 _SA 715.5 SSA P.8

SGJ 5270.0 $G2 ?e4,6 THA 2.3| [LJ 205?.4 [L2 711,5 kLF 7,19



JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL. 2, 1965-661

LAUNCH DATE DEC Z6 |965 FL|GHT TIN| ZJA.00 &RRJ¥4L OAT[ JUL Z8 1966

H[LIOCENTRZC CONIC 0|STANCE 605.274

RL 147.13 LAL .00 LOL 94.01 VL ZS.Gl4 GAL ZE.G0 AZL BB.]$ HCA 3Z3.95 SNA ||5.6| [CC .45944 |NC I.BZZ4 V! 3D.ZBI

RP IO7.99 LAP -|.07 LOP 57.98 VP 36.193 GAP ZT.|J ATp JB.53 TAL |45.83 TAP 109.77 RCA 6Z.49 APO |65.71 vZ 35.09Z

RC 118.66Z GL 3.60 GP -3.3| ZAL }4.00 ZAP 169.66 ETS 201.49 FAE J30.65 [T[ |83.53 ZAC 14|.67 ETC |64.]| CLP ;?O.ZD

PL4NETOCENTR|C CON|C

C3 J43.078 VHL |J.952 DL4 23.77 RAL 57.18 RAC 63?0.6 V[L |6.25| PTH 2.85 VHP J6.996 DPA |2.3? RAP 47.29 ECC 3.3547

LNCH AZNTH LNCN TIME L-| TIME IN| LAT ]NJ LONG IN| RT A$C IN| ATNTH |NJ T|N[ PO CST TIN IN| 2 LAT |NJ Z LONG

90.00 5 |4 26 3328.08 -|9.83 132.70 320.35 69.36 6 13 14 2928.1 -22.46 125.02

90.00 0 32 7 4468.73 8.60 187.09 308.|0 62.92 l d6 36 3868.? 4.90 180.36

100.00 6 54 51 3204.34 -22.39 |09.9J 321.58 69.66 7 48 15 2604.3 -Z4.95 IO2.03

100.00 | 34 23 4267.70 11.02 171.04 306.82 62.04 2 43 3J 3667.? 7.19 164.34

110.00 B 4J 7 287j.86 -28,43 87.I0 324,02 70.J7 9 28 59 2271.9 -30.86 78,74

110.00 2 4 36 4172.94 16.64 J60.63 303.39 59.?0 3 14 9 3572.9 12.49 153.98

D|rrERENTI4L CC_RECTION5 MID-COURSE EXECUTION ACCURACY OR6|T D[T[RNINAT|ON 4CCUR4CY

TOE 2.7367 TRA 9._236 TC3 -.3572 6AU .6832 SGT 52Z_,5 $¢R 341.B SG3 89.2 ST 1988.3 SR 314.8 $5 361.6

R0E .65J3 RRA .2669 RE3 .0020 FAU-.00|54 RRT .6J65 RRF .6060 RTF .9824 CRT .7535 CRS -.7|48 CST -.998)

F0[ .49J3 FR4 1.9206 FC3 .0093 BSP |7700 $GB 5233.7 RZ3 -.00J7 R|3 .9824 LSA 20?9.3 MSA 208.9 $SA 8.3

9DE 2.8J32 BR4 9.3274 Be3 .3572 FSP -30| $G| 5_26.B $G2 26B.9 THA 2.32 EL| 2002.6 EL2 205.5 ALF 6.88

LAUNCH DATE 0[C 26 J963 FLIGHT TIN[ _J6.00 ARRrVAL DATE JUL 30 1966

H[LrO(ENTRIC CONIC DISTANCE 603,559

RL 147.J3 LAL .00 LOt. 94.0| VL 25.38? GAL 25.12 AZL 88.36 HCA 327.17 SNA 1]5.46 [CC .49175 INC 1.64|5 VJ 30.281

RP 107.93 L4P -.89 LOP 6].|9 UP 36.|86 GAP 29.24 AZP 68.62 TAL J45.44 TAP |J2.6| RCA 58.68 APO 172.25 VZ 33.105

RC 220,132 GL 2.91GP -3.28 ZAL 33.20 ZAP |68.33 ETS I99.t4 ZA[ 130.09 ET[ |83.46 ZAC |43.37 ETC 163.44 CLP 168.79

PL4NETC_ENTRIC CONIC

C3 170.70B UHL |3.066 OLA 23._0 RAL 58,J3 RAO 6570.8 V[L |7.089 PTH 2.93 UHP |B.277 0PA |3.Jg RAP 49.04 ECC 3.8094

LNCH AZNTH LNCH TIME L-I TIME IN| LAT |NJ LONG |NJ RT ASC IN| ATMTM _NJ TIN| PO CST TIN IN| 2 LATJNJ Z LONG

90.00 3 23 56 3532.19 -19.73 J32.96 323.7! 69.21 6 24 48 2932.2 -22.38 125.29

90.00 0 28 13 4527.02 10.39 190.44 3J0.71 63.3| | 43 40 3927.0 6.?fl I83.63

100.00 7 3 10 3212.24 -22.20 ]|0.42 324.7| 69.45 7 38 42 26|2.2 -24.80 I02.38

!00.00 ! 31 40 4322.2| 12.74 J74.J7 309.49 62.73 2 43 42 _722.2 8.99 167.39

110.OO 9 49 37 2885.44 -28.li 88.03 327.|4 69.70 9 37 43 2285'4 -30.6| 79.72

110.00 2 3 42 4221.77 I8.30 163.43 _06.39 60.6| 3 |4 4 362J.8 14.14 136.68

DIFFERENTIAL CORRECTIONS MID-COURSE _XECUTSON ACCURACY ORBIT 0[TERN|NATION ACCURACY

TOE 2.8271 TRAIO.46|I TC3 -.2233 BAU .3143 5GT 3|76.Z SGR 327.6 5G3 87.3 ST |944.0 $R 297.3 55 584.1

ROE .6707 RRA .30J8 RE3 .0038 FAU-.00398 RRT ,6334 RRF .6262 RTF .9860 (RT .7429 CRS -.709| CST -.9987

FOE .5033 FRA Z.0693 FC3 .0202 BSP I7337 $GB 5]66.6 R23 -.0023 R13 .9860 LSA 204|.? NSA 200.6 SSA 7.7

BDE 2.9056 BRA10.465_ 6C3 .22F3 FSP -294 $GJ 5|80.4 $G2 252.6 THA 2.3| ELI ]956.6 EL2 197.7 ALF 6.55

LkUNCN DATE 0[C 26 1965 FL|GNT T|N[ 2|6.00 ARRIVAL 0ATE &UG I J966

HELIOCENTRIC CONIC 0ISTANC[ 604.430

RL 147.13 LAL .00 LOL 94.0| VL 25.563 G_k 28.00 ATL 88.57 HCA 330,38 SMA ]i5.34 ECC .52675 INC 1.4259 VI 3O.EB!

RP 107,91 LAP -.70 LOP 64.41 VP 36.16| G4P 3|.73 ATP 88.76 T4L 145.40 TaP J_.76 RC4 54.33 APO 176,33 vZ 35.1JT

RC 221.615 GL 2,2_ GP -3.24 ZAL 32.66 ZAP |66.83 ITS I97.09 ZA[ 129.33 ETE J83.38 ?AC 144.9| ETC 162.75 CLP 167.23

PLANETOCENTR|C CONIC

C3 E05.606 VHL 14.339 OLA 22.6_ RAL 38.81 RAO 6571.2 VEL |8.08| PTH 3.0J VNP |9.766 0PA 13.72 RAP 50.64 [CC 4.3838

LNCH 'AZNTN LNCH TIME L-| TIME |NJ LAT ZNJ LONG IN| RT ASC |NJ AZMTM |NJ TIME PO CST TIN |NJ 2 LA T |NJ _ LONG

90.00 3 36 22 3334.6_ -J9.67 133.12 326.49 69.21 6 33 17 2934.6 -22.33 125.4_

90.00 0 23 J2 4384.29 JE.II |93.76 313.02 64.2| 1 39 36 3984.3 B.54 |86.g0

J00.00 ? |4 30 3218.23 -22.06 ll0.B0 327.46 69.30 B 6 B 2616.2 -24.67 102.99

100.00 I 27 4_ 43?5.93 J4.39 |77.30 3J|.67 63._2 2 40 41 3775.9 10.72 170.43

110.00 $ 5? J| 2896.97 -27.84 86.6| 329.87 69.3| 9 45 28 2297.0 -30.39 80._3

JlO.O0 2 J 33 4269.95 |9.88 ]66.E9 308.89 61.60 3 |2 43 3670.0 |5.93 159.39

DIFFERENTIAL CORRECTIONS

TOE 2.9403 TR411.4924 TC3 -.|099 BAU .3024

ROE .6900 RRA .3364 RC3 .0035 FAU-.O0698

FOE .5243 FRA 2.2377 FC3 .0294 65P J7453

BDE 3.0202 6RA||.4974 BC3 .|100 FSP -289

LAUNCH OAT[ OEC 26 J965

HELIOCENTRIC CONIC

RL 147,|3 LAL .00 LOt.

RP |07.87 LAP -._2 LOP

RC Z23.030 GL |.60 GP

PL4NETCH_ENTRIC CONIC

C3 2_0._4 VHL |5.817 OLA

LNCH A_NTH LNCH TIME L-I TIME _NJ LAT

90.00 5 4_ 39 3534.B! -|9.67

90.00 0 |6 _0 4640,44 J_.7_

|00.00 ? 22 44 3221.76 -2J.97

I00.00 | 22 26 4428.73 |_.97

|IO.00 9 3 4J 2905.96 -Z7.62

IZO.OO ! 37 59 4317.30 Zl.39

DIFFERENTIAL CORRECTIONS

TOE 3.OB7_ TRAJ_._302 TC3 -.01093 6AU .0391

ROE .7096 RRA .3692 RE3 .0072 FAU-.01082

FOE .5507 FRA 2.4303 FC3 .0374 6$P 17342

BOE 3.1680 8RA12.6356 BC3 .0|17 FSP -28#

MID-COURSE EXECUTION ACCURACY OR6_T DETERNINAT|ON ACCURACY

5G1 512_.4 SGR 312.2 SG3 86.0 ST 1_99.? 5R 2T�.Z SS 611.9

RRT ._ RRF .6446 RTF .989| CRT .733_ CRS -.7045 CST -.9990

SGB 3131.9 RZ3 -.OO30 RI3 .989| L54 2006.| MSA |9|.0 SS4 7.J

SGJ 3|_6._ SG_ 236.4 THA 2.26 EL| 19|0.8 EL2 |68.3 _Lr 6.22

FLJGHT T]I_ 220.00 ARRIVAL _ATE 4UG 3 1966

OISTANC[ 6OI.436

94.0J VL 25.343 GAL 31.33 ATL 88.84 HCA 333.60 SMA JJ5.24 [CO .571J4 INC 1.1630 V1 30.281

_?.6_ vP 36.J79 GAP 34.66 A?P 88.9_ TAL 145.77 TAP |19.38 RCA 49.42 4PO |81.06 VZ 35.130

-3.E0 ZAL 32.4J ZAP 165.|1 [TS 195.27 ?AE |28.36 ETE J63.28 ZAC 146.23 ETC |62,07 CLP ]63.45

22,06 RAL 59.JB RAO 657|.5 VEL |9.274 PTH 3.J0 VMP 21,510 OPA 14.20 RAP 32.05 ECC 3.1174

IN| LONG IN| RT ASC JNJ A_NTH |NJ TIME PO CST T|N |NJ 2 LAT |NJ Z LONG

|33.I3 328.83 69.2| 6 44 34 2934.B -22.32 JZ5.46

|97.07 314.97 6_.00 J 34 |0 4040.4 10.26 190.I3

|11.03 329.77 69.21 8 16 26 262J.P -24.60 103._2

180.42 313.68 64.39 2 36 |5 3826.7 12.40 JT3.46

69.42 332.|4 69.01 9 32 ? 2306.0 -30.22 8|.19

J69.|4 31J.04 62.6B 3 9 36 3?|7.3 J7.56 162.10

MID-COURSE EXECUT|ON ACCURACY ORBIT DETERMINATION ACCURAC_

SGT _0_|,9 SGR 29_.7 SG3 84.$ ST |855.9 SR 260.7 55 646._

RRT .6677 RRF .6608 RTF .991_ CRT .7268 CR5 -.TOI6 CST -.9993

SGB _070.3 R23 -.0036 RJ3 .9918 LSA J974.2 NSA IB0.3 65_ 6.5

SGI 506_.7 SG_ 2|9.9 THA 2,24 _L| J865.6 EL2 176.| ALF 5.88

2032



JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL. 2, 1965-66)
i

LAUNCH DATE DEC Z_-1963 FLIGHT TIM( 70°00 ARRIVAL CATE MAR ? 1966

H[LIOC[NTR|C CONIC

RL 14T.I2 LAL .00

RP 107.83 LAP 3.I0

RC 67.327 GL |2.08

PLAN[TOCENTRJC CONIC

C3 54,994 VHL 7_4|6

LNCH AZMTH LNCH TIME

90.00 I 34 26

90.00 |0 38 31

J00.00 2 30 47

100.00 12 24 51

110.O0 3 47 4I

110.00 13 44 Z7

DIFFERENTIAL CORRECTIONS

TOE -.0876 TRA -.5727 TC3 .0358 BAU .0480

ROE -.497T RRA .1544 RC3 .0340 FAU .J0|56

FOE .393Z FRA-|.5907 FC3-1.3987 BSP 468

BDE .303A BRA .5931BC3 .0633 FSP -681

DISTANCE 206.908

LOL 95.03 VL 29.413 GAL -13.96 ATL BG.BB HCA 93.25 SMA 141.33 [CO .24442 INC 3.1165 vi 30.ZBg

LOP J90.29 VP 39.019 GAP -3,§2 4ZP 90.29 TAL 246.68 TAP 341.93 RCA 102.79 APO 175.BT V2 39.143

GP 9.14 7AL 16J.43 7AP 5G,08 ETS 351.99 ZAE 169.66 [T[ 6.57 7AC 48.43 ETC 167.26 CLP -59.98

0LA -10.10 RAL 299.1| RA0 6569.0 VEL 13.280 PTN Z.45 VNP 4.660 DPA -10.38 RAP 315.31 ECC 1.9091

L-I T|NE INJ LAT INJ LON_ [NJ RT ASC |NJ ATMTH [NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2147.44 -17.88 37.27 165.19 112.33 Z IO 14 1347.4 -14.70 30.04

5428.69 28.15 249.66 I72.69 86.63 12 28 59 4828.7 2?.37 24J,08

1901.13 -19.26 18.55 164.58 113.31 3 _2 28 ]301.l -|5.94 11.33

3150.23 29.62 229.07 172.58 B5.78 13 50 41 4550.2 28,72 220.3_

1722.97 -22.91 3.24 162.79 116.09 4 16 24 1123.0 -J9.2! 356.05

4901.15 33.62 209.71 I72.|3 93,42 15 6 8 43OI.2 32.34 200.7|

MIO-COUR$E EX[CUTZON ACCURACY C_81T _[TERMINAT|ON ACCURACY

5GT 462.0 SGR 406.3 S63 233.0 ST 150.9 SR 386.3 SS 196.2

RRT -.1293 RRF -,3336 RTF .2764 CRT .3623 CRS .6933 CST -,4048

5GB 613.2 R23 .2126 RI3 -.3660 cSA 414.4 MSA 195.7 SSA 20.3

SGI 472.8 SG2 393,7 THA 137.45 ELl 590.7 EL2 J39.O ALF 80.77

LAUNCH DATE DEC 27 1965 FLIGHT TJHE 72.00 ARRIV4L CA TE MAR 9 1966

HELIOCENTRIC CONIC

RL 147.I2 LAL .00

RP 107.87 LAP 3.02

RC- 69.470 GL II.98

PLANETC_ENTRJC CONIC

C3 53.830 VNL 7.337

LNCH AZNTH LNCH TZHE

90.00 1 33 9
90.00 10 3? 26

100.00 2 51 26

I00.00 12 23 50

110.OO 3 48 IE

I10.00 13 43 34

DIFFERENTIAL 'CORRECTIONS

TOE -.O749 TRA -.6205 TC3 ,0171 8AU °0356

ROE -.492I RRA .1643 RC3 ,0464 FAU .10985

FOE .4192 FRA*I.7190 FC3-I.7666 BSP 6JO

BDE .4977 BRA ,6419 BC3 .O495 FSP -752

01STANCE 213.309

LOL 93.03 VL 29,419 GAL -13.81 ATL 86.95 HCA 98.47 SHA 141 .39 £CC .24195 INC 3.O5A5 VI 30.282

LOP 193.52 VP 39.013 GAP -2.83 AZP _.45 TAL 246.82 TAP 343.29 RCA I07.18 APO 173.60 v2 3fl.132

GP 9.64 7AL 181.34 ZAP 61.12 ITS 352.73 7AE 172.49 [TE |3.98 7AC 46.54 £TC J67.60 CLP -60.67

0LA -IO.ZI RAL 289.06 RAO 6388.9 VEL 13.236 PTH 2.42 VHP 4.433 DPA -10.36 RAP 313.58 ECC 1.8859

L-X TIN[ INJ LAT INJ LONG INJ RT A$C INJ ATMTH _NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2138.31 -17.63 36.72 164.78 1J2.31 2 10 48 Ifl3B.5 -14.45 29.5!

3427.05 28.13 Z49.54 172.29 86.37 12 27 53 4827.1 27.35 ZA0.96

J892.40 -19.02 18.01 164.17 113.30 3 22 59 1292.A -13.68 10._I

5148.39 29.61 228.93 17Z.18 83.71 13 49 30 4548.4 28.70 _20.24

1714.68 "22.66 2.72 162.36 116.31 4 16 46 1114.7 -J8.94 333.56

4898.88 33.60 209.54 171.7_ 83.32 15 5 13 4298.9 32.31 200.3a

NZO-CCXJR$( _XECUTION ACCURACY _0IT DETERMINATION ACCURACY

SGT 496.4 SGR 411.3 SG3 234.7 ST 158.8 SR 386.3 SS 203._

RRT -.I963 RRI r -.3900 RTF .4013 CRT .2718 CRS .6938 CST -.4901

SG9 644.8 R23 .184_ RJ3 -.4914 LSA 415.5 MSA 207.1 SSA 20.4

SG| 513.3 SG2 390.2 THA 156,93 ELl 389.1 _L2 151.7 ALF 82.47

LAUNCH DJTE DEC 27 1963 FLIGHT TIME _4.00 ARRIVAL CATE MAR 11 1966

HELIOCENTRIC CONIC DISTANCE 220.064

RL 147.12 LAL -00 LOL 95.03 VL 29.416 GAL -13.67 AZL 87,01HC* 101.69 SMA 141.36 [CC ,23963 ]NC Z.9919 Vl 30.292

RP 107.90 L4P 2.93 LOP I96.74 VP 39.000 GAP -2.21 AZP 90.61 TAL 246.82 TAP 349.51 RCA 107,49 APO 175,24 V2 35.120

RC TI.643 GL 11.86 GF 10.14 ?AL J61._1 ZAP 66,26 ITS 333.50 ?&E I75.06 ETE 56.55 ?AC 44,54 [TC 167,98 CLP -65.86

PLANETOCENTRIC CONIC

C3 92.700 VNL 7.259 0kA -10.32 RAL 289.09 R40 6368.9 VEL

LNCH AZNTH LNCN TINE L'I TIME INJ LAT

90.00 1 36 13 2129.49 -17.42

90.00 IO 36 37 3425.56 28.12

100.00 2 32 26 1883.60 -18.78

100.00 I2 23 5 5146.69 29.60

IIO.00 3 49 2 1706.32 -22.41

110.00 I3 42 38 4896.73 33.58

DIFFERENTIAL C_RECTZON5

TOE -.0607 TRA -.6744 TC3 -.0279 BAU .0463

ROE -.4850 ERA .1749 RC3 .0599 FAU .||776

FOE .4373 FRA-I.8368 FC3-1.9344 BSP 827

B0E .4888 BRA .6967 BC3 .0660 FSP -BIB

13.193 PTN 2.41 VNP 4.280 0PA -10.3A RAP 311.54 ECC 1.8673

INJ LONG INJ RT ASC INJ AZNTH [NJ TIME PO CST TIM ]NJ 2 LAT INJ Z LONG

36.17 164.45 112.69 Z I1 42 J3_'.3 -14.19 Z8.97

249.43 171.98 86.32 12 27 3 4825,6 /7.34 240.85

17.47 163.84 J13.69 3 23 49 1283.6 -J5.42 10.29

228,80 17J.86 85.65 13 48 52 4546.7 28.69 220.12

2.ZI 162.02 116.52 4 17 29 1106.3 -18.66 393,07

209.37 171.41 83.22 15 4 35 4296.7 32.28 200.38

NI0-COUR$E EXECUT|ON ACCURACY _eIT 0ET[RM[NATION ACCURAC Y

SGT 544.6 SGR 416.9 SG3 273.7 ST 159.2 SR 385.1 $S Z09.7

RRT -.2692 RRF -.4383 RTr .5147 CRT .1763 CR5 .6911 CST -.9769

SGB 685.9 R23 ,1608 R13 -.5796 LSA 415.4 MSA 21#.9 SSA Z0.4

SG! 567.3 $62 385.4 THA 157.57 ELl 386.5 ELI 166.O ALF 84.37

LAUNCH DATE DEC 27 1965 FLIGHT TII4_ 76.00 ARRIVAL CAT_ MAR 13 196_

HELIOCENTRIC CONIC

RL I47.12 LAL .00

RP 107.94 LAP 2.83

RC 73.845 GL 1J.73

PLANE TO(ENTRZC CONIC

C3 _I.389 VHL 7.183

LNCH AZNTH LNCH T_NE

90.00 I 37 35

90.00 10 56 fl

iO0.O0 _ 53 44

100.00 12 2Z 37

110.00 3 50 12

J10.OO I3 42 38

DIFFERENTIAL CORRECT|ONS

TOE -.0466 TRA -.7330 T(3 -.0799 BAU .0751

ROE -.4768 RRA ,1849 RC3 .0738 FAU .12463

rOE .4540 FRA-|.931Z FC3-2.O914 85P IJOA

BDE .4790 ORA .7579 BC3 .1086 FSP -891

DISTANCE 226.373

LOL 95.03 Vk 29_405 GAL -13.53 AZL 87.07 H(A 104.91 $HA 141.26 ECC .23742 INC 2.9271 vI 30.282

LOP 199.97 VP 38,980 GAP -1.81 AZP 90.75 TAL 246.68 TAP 351.60 RCA 107.72 APO |74.80 v? 39.10_

GP 10.63 ZAL 161.62 ZAP 7|.46 ET$ 354.30 ZAE 176.I6 [TE 81.31 ZAC 42.48 [TC J6_,39 CLP -71,I_

OLA -10.44 RAL 289.20 RAD 6568.9 VEL 13.151 PTH Z.40 VHP 4.I4I 0PA -|0,32 RAP 309.4_ ECC J._490

L-I T_H_ INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ T/HE PO CST TIN _NJ 2 LAT INJ Z LONG

2120.32 -J7.18 35.60 J64.20 112.86 2 12 55 1520.3 -13,93 28._3

3424.16 28.11 249.33 J71.73 86.47 JZ 26 29 4824.2 27.33 240.75

1874.64 -J8.34 16,92 163.38 113.88 3 24 59 1274.6 -J_.J5 9.76

5145.07 29.59 228,69 171.62 83.39 13 48 22 4345.1 2F.67 E20.00

1697.83 -22.15 I.GB 161.76 116,73 4 IB 30 1097.8 -JB.3B 354.37

4894.65 33.57 Z09.gl 171.|5 83,13 15 4 13 4?94.6 32.25 ?00.22

NI0-C_R$_ EX£CUTION ACCUR4CY _IT 0[TERMINATION ACCURACY

SGT 608.3 SGR 4_2.3 5G3 294.4 ST IB?.7 SR 383.0 SS 714.7

RRT -.3404 RRr -.4803 RTF .6105 CRT .0_67 CRS .69?5 CST -.646_

SG_ 740.5 R23 .J444 RJ3 -.6602 LSA 415.4 N$A ?30.7 $$A 20,4

SGJ 633,6 $G2 380.1 THA 15_._1 _LI 3_3,4 EL2 )81.8 4Lr _6.94
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES ,VOL 2, 1965-665

LAUNCH DATE DEC 27 J965 FLIGHT TZNE ?B.00 JRRIVAL 0ATE _AR 15 ]966

H£LfOC£N?RIC CONIC

RL 147.12 LJL .00

RP ]D?.gB LAP 2,TZ

R( 76.O?0 GL 11.58

PL_NETOCENTRIC CONIC

C3 50,490 VHL ?._06

LN(_ A?_TH LMCH ?I_E
90.00 I _9 16

90.00 10 55 46

JDD.D# 2 55 El

100.00 12 22 22

]]0.00 3 51 40

JJ0.O0 J3 42 39

DIFFERENTIAL CORRECTIONS

?DE -.O320 ?RA -.BOOa TC3 -.1376 BAU .1103

ROE -.4668 RRA .1944 RE9 .OBB4 FAU ,I305T

roe .45_4 FRA-Z.00_? FC9-2.2968 BSP 1419

BDE .4679 BRA .8237 8C9 ,J698 FSP -954

0ZS?ANCE Z93.041

LOL 95.03 VL 29.385 GAL -I3.39 aZL 87.14 MEA J08.13 SMA 141.09 ECE .2353| |NC 2.8608 Vl 30,Z8Z

LOP 203.19 VP 38,953 GAP -I.04 AZP 90.89 T&L 246.42 TaP 354.56 RE4 107.89 4PO JTa.Z9 VZ 33.095

GP II.09 7AL 161.59 ZAP ?6.66 ET$ 355.13 ?AE |?4.56 ETE JZZ.t9 74( 40.4I 27( |68.84 CLP -26.40

0LA -10.56 RAL 289.97 RAD 6568,9 V[L 19.109 PTH 2.39 VHP 4.033 DPA -i0.29 RAP 302.34 ECC I,e309

L-I TIME INJ LAT INJ LONG INJ RT AS( IMJ A_N_N _NJ TIME PO (ST 7IN INJ 2 L4T INJ Z LONe

2110.9I -16.93 95,02 164.00 119.05 2 14 Z? 1510.9 -13.56 22.B7

5422.85 2B.JI 249,23 |71,55 86.42 IZ 26 9 4822.8 27.32 240.66

1865.46 -J8.26 16,93 J69.38 JJ4.O? 9 26 2? J#65.5 -1_._8 9.Z?

5143.53 29.59 228.57 I7J,49 85.53 J3 48 5 4_45.5 28.65 219.69

1689._3 -21.sB 1.19 16I._S IIS.94 4 J9 49 1p69.1 -_6.09 354.07
4B92.62 99.55 209.09 J70.97 69.04 15 4 6 4292.6 37,22 _O0.D?

MIO-COUR._, EXECUTION A(CURACv CRBIT _[TERMIN4T|ON kCCUe4CY

SGT 685,6 5GR 4_?.7 $G3 911,1 St 198.7 SR 379.4 SS Z17.6

RRT -.4079 RRF -,5205 RTF .68GI CRT .0095 CRS .6696 CST -.7]O9

SGB BOB.| RZ9 .IglB RI9 -.729| L$A 414.2 MSA 242.5 SS4 20,4
SGI 716.5 $62 9?9.7 THA 160.ij EL| 579.4 £LZ 198.7 ALr 89.86

LAUNCH 0ATE 0EC 27 1965 FLIGHT TIl_ B0.O0 ARRIVAL DATE MAR 17 J966

HELZOCENTRJC CONIC 0|STANCE 299.465

RL ]AT.JZ LAL .00 LOL 95,09 VL 29,959 GAL -J9.2_ ATL 87.21HCA 111.93 $MA 240.86 ECC ,23926 ZNC

RP JOB.02 LAP 2.60 LOP 206.41 VP 98.929 GAP -.49 AZP 91.02 TAL 246.03 TAP 957.40 RCA 108,00 APO

RC 78.316 GL 11.42 GP 11.53 ZAL 16J.52 ZAP 8|,80 ET$ 956.09 ZAE 121.64 ETE 140.02 lAC 38.39 [TO

PLANETOCENTR|C CONIC

C3 49.392 VHL 7.028 OLA -I0.69 RAL _89.60 RAO 65_.8 VEL 19.067 PTH 2.96 VHP 3.954 OPA -|0.24 RAP

Z,7920 VI 30.782

129.71 V2 35.082

]69.97 CLP -61.63

305.28 ECC 1.8179
LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASE XNJ AZMTH INJ TIME PO (ST TIM INJ 2 L4T INJ 2 LONG

90.00 I 4J 16 210|.18 -|6.66 94.49 163.66 119.79 2 16 J? 1501._ -1_.58 Z7.29

90.00 ]0 55 39 542J.63 ZB.IO 249.|4 ITJ.A3 86.97 12 26 | 4821.6 Z7.30 240.57

100.00 2 fit 17 1855.96 -18,02 15.77 169.24 114.26 9 28 13 1256.0 -14.59 8.66

100.00 |_ _2 ZO 314_,07 29._8 228,46 17J.9| B_.47 J3 46 2 454_.1 28.64 219,T9
J10.OO 9 53 25 1680.15 -71.60 ._ I61.41 I]?.j_ 4 21 _5 1080.1 -|7.79 353.55

110.00 13 42 41 4890.65 99.59 208.90 I70.BA 82.93 15 4 I1 4290.? 32.20 499.93

OIFF_RENTIAL (ORRECTZCNS M_OoCOURSE EX_(UT|ON A((uRACV _R81T DETERMINATioN ACCURAC_

TOE ".0|B9 TRA -.B709 TO5 -.2017 BAU .J496 $GT 775.9 SGR 432.7 SG9 924.3 ST 2J7.3 $R 374.9 55 219,3
ROE -.4556 RRA .20_7 RE3 .I090 FAU .19494 RRT -.4676 RRF -.5589 RTF .7434 CRT -.0666 CRS .690T CST -,7575

FDE ._$25 FR4-2.049_ F(3-2.3651 BSP J772 $68 _86.4 R_3 ,1244 RJ9 -.7709 LSA 4J3.6 _$A 259,7 $54 20.4
BOE .4560 BRA .8936 Be9 .22_5 FSP -999 861 809,1 $G_ 9£_.8 THA I6|,44 ELI 373.3 £LZ 216,6 ALF 93.37

=

LAUNCH _AT[ _£C Z7 1965 FLIGHT TIME BZ.00 4RRIvkL _TE MAR lg ]966

HELIOCENTR|¢ CONZC

RL 147.J2 L_L .00

RP |06.06 LAP _.4T

RE $0.581 GL 11.75

PL4NETOCENTR_( coNIc

C3 48.293 VHL 6.949

LNCH 4_MTH LNCH TIME

90.00 I 43 35

90.00 10 55 43

100.00 Z 39 30

]00.00 ]2 22 Z8

110.00 5 53 28

110.00 J3 42 59

01STANCE 245.$46

LOL 95,03 VL 29.326 G*L -]5.J| AZL 8?.ZB HC_ 114.36 SMA 140.57 £CC .Z3177 INC Z.T20! VI 30.282

LOP 209.62 VP 5B.$$7 G4P .0_ kZP _1.13 TAL 243.37 TAP .J3 RCA i08,06 _PO |73.0_ v2 3_,069

GP 11.96 7_L 161.41 74P B6.83 ET$ 356.96 7kE |68.40 ETE 148.38 Z_C _6._7 ETC J69.B3 CLP -66.76

OLA -10.$_ RAL 289.90 RAO 6568.8 VEL |].025 PTM ZI_ VHp _9_! CP_ -10.1T RAP303.33 ECC 1.2946

L-I TIME INJ LAT |NJ LON_ |N_ .RT= ASC , INJ AZNTM _NJ T|N_ PO _$T TIM INJ 2 L4T |NJ 2 LONG

2091.0_ -16.39 33.81 _63.28 113.42 E |B 26 :_9_0 -J3.0_ 26.69

3420.35 28.10 249.07 171.96 86.34 12 26 3 4820,5 27.29 Z4_.49

1846.05 -|?.74 ]_.J7 165,15 114.46 9 50 16 1246.1 -|_.29 8.08

3140.74 29.57 228.97 171,24 85.42 15 _B 9 4fl40.7 _8.62 719.69
1670.79 -2_.31 ,0_ 161.91 JIT.gB 4 23 19 1070.8 -J7.47 353.0J

4868.77 39.52 208.76 |70,77 82.86 15 4 2_ 4286.B 3Z,|T 199,79

CIFFERENTIAL CCI_RECTION5

TDE -.005_ TRA -.9419 TO3 -._?02 BAU .1_[34

ROE -.4421 RRA ._lI9 RE9 .1|_ _AU .|_35

rOE .4466 FRA-2.0962 FC3-2.480I BSP 2148

BDE ,4421 BR4 ,9654 BE3 .2_49 rsP -1057

LAUNCH DATE 02( 2T I965

HELIOCENTRIC CONIC

RL J47._2 L_L .00

RP |08.10 LAP 2.34
RC 82.862 GL 11.05

PLANETOCENTRIC CONIC
C3 41.185 VHL 6,869

LNCH ATMTH LNCH TIME
90.00 I 46 19

MID-COURSE £_ECUTION ACCURA(_ oRB1r _£T£R_INATION 4(CURAC_

SGT 87_o9 $GR 437,_ SG9 333.9 ST 2_7.5 SR 368,4 as 719._

RRT -.5Z41RRF -.593_ RTF .?BOB CRT -,liT1CR$ .6785 CST -.8059

$G0 978.6 RZ9 .1157 R13 -.8091 LS_ 412.0 _SA 265.1 SS4 20.3

SGi 910.7 #62 350.2 THA J$2.53 ELl 3T0.5EL2 234.3 ALr 97._3

FLIGHT T_Pt_ 84.00 ARRIVAL OATE MAR 23 196_

0ISTANCE 252.|90

LOL 9_.09 VL 29.288 6AL -J2,96 ATL 87.9_ HCA J17.77 ._44 140.24 EC( .22992 INC 2.6446 vJ 30.282

LOP 212.69 VP _,846 GAP .5_ AZP 91,29 TAL245.00 TAP 2.77 RE4 106.08 APO J72.40 V2 35.056
GP 12,40 7AL 161.26 ZAP 91.70 ET5 957.9_ ZAE 163,12 ETE 153.05 ZAC 34.70 ETC 170.99 CLP -91.74

DLA -10,98 RAL 290.26 RA0 6568.8 VEL 12.989 PTH 2.37 VHP 3.67_ 0PA -10.06 RAP 901.52 £CC 1.7T65

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
2080,90 -16.10 93.15 169,74 119.61 2 70 33 1480.9 -12.T7 76.06

90.00 10 53 55 _ 28.09

100.00 9 2 3 1833.62 -17.45
100.00 t2 22 45 5199.35 79.56

IJ0,00 3 57 50 1660.95 -2J.00
110,00 J3 49 28 4886.98 99.50

OIFFERENTI4L CC_RECTION5

TOE .003? TRA-I.0J69 TC3 -.343_ BAU .232_
RDE -.4_T_ RRA ,2169 RE3 .19_T _AU .19_62

roe .497T rRAoZ.0625 FC3-2.3616 BSP 2544

BDE ,4280 BR4 1.0597 BE5 ,9681 FSP -J073

_49.00 17J.94 06,90 J2 26 ]4 4019.6 2T.29 ZaO.43

14.54 J69.1J 114.66 3 92 39 J295,6 -13.97 7.46

2_8,26 |71.2_ 85.97 t3 48 25 4539.5 26.61 219.60

95g.44 161.22 1|7,61 4 25 91 1061.0 -12.i4 352._4

206.62 120.74 62,76 13 4 55 4267.0 _2,14 199.65

N_0-COUR$[ EXECUTION ACCURACv ORBIT DETERMJN4T_ON ACCUR4CV

SGT 984.4 SGR A40,9 SG3 94J.1 ST _ 259.6 SR _6_._ SS 21T.0
RRT o.56T9 RRF -,6_9 RTF .B|71 (RT -,1714 ORS .6_25 CST -.6263
SGB 1070.6 R29 .1J79 R13 -.8329 LSA 41J.B MS4 273,B S$4 20,4

5GI 1020.2 $G2 950.2 THA 169.76 ELI 366.5 £42 252.1 4LF IO3.50
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 2. 1965-663

LAUNCH OAT[ DEC 27 1965 FLIGNT TINE 86,00 &iR[VAL DATE MAR t3 1966

HEL]OCENTRZC CONZC

RL 147.11 LAL .0O

RP 10a,14 LAP 2.Z0

RC 85.157 GL 10.84

PLANETOC[NTRX( CONIC

C3 4_.0_? VHL 6.TB?

LNCH A?NTH LNEH TIN_

90.00 I 49 1!

90.00 10 56 13

I00,00 3 4 56

100.00 12 23 9
110.O0 4 0

ILO.O0 13 44 5

DIFFERENTIAL CORRECT](_I$

TO[ .Ol4e TNA-|,0915 TE5 -.4J99 8AU .Z740

R0E _.41EE RRA .2108 X(3 .I4?l FAU .13954

K0E .4E09 FRA-Z.0253 FC3-Z.6125 88P 1950

80[ .4114 BRA 1.1J34 823 .4449 FSP -J08Z

0|STANCE 158.494

LOL 95,03 VL 29.245 GAL -JZ.Sl AEL 8?.44 HE4 180.98 $N4 139.86 ECC .ZZ?41 INC Z.5645 Vl $O.2SZ
LOP 8|6o04 VP 38.802 GAP .98 4TP 91.3Z TAL 244.33 TAP 5.31 RCA 108.06 APO 171.61 VZ 35.043

GP JZ.S| 7AL 161.07 74P 96.38 ITS 358.94 74[ 181.91 [T[ 1§5.99 74¢ 33.11 [TC 171.01 CLP -96,54

OLd -|l.14 R4L 290.67 R40 0568,7 VEL 12.939 PTH Z.36 VHP 3.865 OPA -9.91 RAP 299.90 ECC 1.7581

L-Z T|ME IN| LAT IN| LONG IN| RT 482 INJ 47NTH IN| T|NE PO CST T|N |NJ 7 LAT |NJ 2 LONG
7068.91 -15.79 31.46 163.75 113.81 7 23 40 1468.9 -J7.44 25,$9

54|9.00 78.09 248.95 171.37 86.Z8 12 26 32 4819.0 77.28 740.58

1824.54 -I?.I3 13.86 183.12 ll4.88 3 35 20 1224.5 -13.83 6.87

5138.61 29.58 228.2J J71.25 85.34 13 48 48 4538.6 78.60 819.54
1650.52 -20.67 358.8| 18J.28 J|?.85 4 78 0 1050.5 -18.T8 351.84

4885.39 33.49 208.50 J?0.76 82.71 15 5 30 4285.4 32.12 189.53

N|0-COURSE EXECUTION ACCURACY O_OIT DET[RNXNATION ACCURACY

8GT J098.5 SGR 443.9 $G3 343.8 ST 282.5 8R 352.$ $8 214.1

RRT -._JBJ RRF -.8598 RTF .8395 DR? -.2057 CR$ .8815 CIT -.8478

SGB 1J84.8 R23 .|Jgo R|3 -.8520 LS4 412.9 NS4 28i.2 $84 20.3

8G1 ||34.6 SGZ 341.2 THA 164.79 ELl 363.8 EL2 268.0 ALF 111.30

LAUNCH DATE DEC 27 1965 FLIGHT TJM_ 88.00 ARRIVAL 0ATE MAR 25 1966

HELIOCENTRIC CONIE

RL J47.|2 LAk .00

RP I08.|8 LAP 2.05
XC 87.A85 5L 10.59

PLANETOCENTRZC CONIC

C$ 44.956 VHL 6.703

LNCH AZNTH LNEH TIN|

90.00 I 5Z 32

90.00 10 58 35
lO0.O0 $ 8 10

100.00 "12 23 38

110.00 4 3

110.00 |3 44 47

0|STANCE 264.761

LOt. 95.03 VL 29.197 GAL -|2.65 AZL 87.52 HCA 124.19 SMA J39.45 ECC .22554 IN_ 2.A_89 VJ 30.282

LOP 219.25 VP 38.754 GAP 1.43 ATP 91.39 TAL 243.58 TAP 7.77 REd 108.00 APO 170.90 VZ 35.030

GP 13.23 ZAL J80.85 ZAP IO0.SZ E?$ 360.00 7AE |58.84 [T[ |5?.96 ZAC 31,75 ETE 171.69 ELP-IOI.J2

0Ld -1J.32 RAL 291.13 RAO 6568.? V[L J2.896 PTH 2.35 VHP 3.876 OPA -9.70 RAP 298.49
L-| TrNE IN| LAT IN| LONG IN| RT A$C IN| ATNTH IN| TIME PO CST TIN IN| 2 LAT

Z056.67 -J5.45 31.71 163.80 114.03 Z 16 49 I456.? -12.07

54J8.16 28.09 248.94 171.44 88.2? 12 26 54 4818.8 27.28

1812.84 -J6.79 J3.|5 J63,16 IIS.lO 3 38 23 1212.6 -13.21

3138.02 29.38 228.16 171.32 85.31 13 49 16 4538.0 28.59

1639.35 -20.3J 358.14 181._0 JIS.|O 4 30 50 1039.4 -16.40
4884.0? 33.4B 208.40 170.84 82.65 15 6 II 4284.J 32.10

OIFFER[NT]AL CCI_R[CTION8

TOE .02JJ TRA-|.1849 TC3 -.4997 8AU .3155

ROE -.3846 RRA .224I RE3 .16J8 FAU .13844

FOE .393J FRA-J.8?J8 rC3-2.6672 8SP 3368

B0E .3952 8RA 1.1863 823 ,52_2 FSP "I090

XIO-COURS[ EXECUTION ACCURACY

SGT 1216.6 8GR 446.1 853 344.0
RRT -.6445 RRF -.6896 RTF .8560

SGB J295.8 R23 .J213 R|3 -.8662

SGI J252.8 SGZ 331 .Z TNA 165.68

[(C |.7595

IN| 2 LONG

2A.67

240.38

6.12
2J9.49

35|.Z0

189.44

ORBIT 0ETERNINATION AECUR4CV

ST 305.8 8R 342.4 $$ 709.Z

ERT ".2299 (RS .6744 ¢$T -.8652

LSA 4J5.0 N$A 286.2 SSA Z0.3

ELI 363.6 EL7 280.3 ALF 12|.89

LAUNCH DATE DEC Z? 1965 FL|SNT T|NE 90,00 ARR|VkL DATE NA_ 77 1966

HELIOCENTRIC CON|E

RL 147.12 LAL ,OO

RP 108,22 LAP 1.90

RC 89.183 GL 10.31

PLAN[TOCENTR_C CONIC

C3 43.197 VNL 6,618

LNCH ATNTN LNCN TINE

90.00 J 56 18
90.00 JO 56 37

lO0.O0 3 11 49

100.00 17 24 ?

110.O0 A $ 53

110.OO J3 45 33

DIFFER[NTI4L CCRRECT|ON8

TOE .0245 TRA-I.2367 TC3 -.582| BAU .3562

ROE ".3757 RRA .7282 RE3 .1767 FAU .|3628
FOE .351J FRA-I.9005 FC3-2.6938 BSP 3791

ODE .3783 8RA 1.2572 8C3 .6084 rSP -1090

O|STANCE 2?0.995

LOL 95.05 VL 29.145 GAL -12.49 47L _?.6l HE4 J77.39 5M4 139.01 ECC .ZZ3?I ZNC 7.3855 VI 30.787

LOP 277.45 VP 38.703 GAP |.85 ATP 9].45 TAL 242.16 TAP |0.15 RCA 101.91 APO IfO.)l v7 35.016

GP J3.66 ZAL 160.60 ZAP |05.02 ETS |.11 ZAE 155.92 ETE 159.32 ?AC 30.59 ETC 117.45 CLP-IOS.4?

DLA -1J.52 RAL 791.65 RA0 $588.7 VEL |2.85J PTH 2.34 VHP 3.904 0P4 -9.43 RAP 197.3| ECC 1.7707

L-I ?|ME |NJ LAT IN| LONG IN| RT 4SE IN| AZNTH |NJ T|N( PO CST T|N IN| 7 LAT IN| 7 LONG

2043.37 -15.08 30.92 J63.89 114.75 2 30 21 1443.4 -11.$8 _$.90
5419.08 28.09 748.96 17|.56 86.28 12 77 |6 4819.1 IT.Z8 740.39

1799.13 -16.41 18.37 163.25 115.3a 3 41 48 1199.7 -12.87 5.30

5|37.96 29.56 228.J6 J7|.44 85.3| J3 49 45 4538.0 78.59 719.49

1627.28 -19.92 357.42 I6|.38 1|8.37 4 34 O 1027,3 -15.98 350.52

4883.J7 33.47 208.33 I70,95 82.6| |5 6 56 4283.7 32.09 199.37

NIO-COUR$E EXECUTION ACCURACY C_�B|T DET[RNINAT|ON ACCURACv

5GT 1337.2 SGR 447.7 $G3 341.6 ST 329.3 SR 330.9 S5 203.7

RRT -.8773 RRF -.7|8| RTF .8680 CRT -.7451 ER$ .8655 CST -.8783
5GB |4J0.2 R23 .J280 R|3 -.8765 L$A 419.3 N$A 288.1 SSA 20.3

SG| I373.2 SG2 320.8 THA |66.47 ELl 388.4 EL2 786.8 ALF 134.45

LAUNCH OAT( DEC 27 J965 FLIGHT TINC 92°00 ARRIVAL 0ATE NAR 29 1955

HEL|OCENTRIC CONIC

RL |47.12 LAL .00

RP 108.26 LkP 1.74
RC 92.112 GL 10.00

PLAN[TOCENTRIC CONIC

C3 42.632 VHL 8.329

LNCH ATNTH LNCH TIME

90.00 20 32
90.00 10 57 |$

lO0.O0 3 15 3A

100.00 12 24 35

llO.O0 4 lO 40

110.00 13 48 19

DIFFERENTIAL CCRRECT]ONS

TOE .0247 TRA-1.3053 TC3 ".6669 BAU .3955

ROE -.3559 RRA .2286 RE3 .1916 FAU .13291

FOE -3798 FRA-J.SJO3 FC3-2.7003 BSP 4206
eOE .35_7 eRA 1.3249 8C3 .6939 FSP -|070

01STANCE 277.192

LOL 95.03 VL 29.090 GAL -J2.33 AZL B?.Tl HCA I_O.fl9 SNA 138.55 ECE .22191 INC 2.2851 Vl 30.287

LOP 225.65 VP 38.649 GAP _.2_ ATP 9|.49 TAL 241.86 TAP )2.45 RE4 |0?.80 APO 169.29 v7 35.003

GP J4.|3 ZAL 160.31 TAP J08,96 ITS 2.29 ?A£ 153.19 £TE J60.24 7AC 29.68 ETC J73.3J CLP-I09.5?

OLA -J1,78 RAL 292.22 RAO 65r_.6 VEL |2.806 PTH 2.33 VHP 3.946 OPA -9.09 RAP 296.37 ECC J,?016

L-I TINE _NJ LAT INJ LONG INJ RT ASC INJ ATNTH _NJ TINE PO CST TIN INJ 2 LAT ZNJ 7 LONG
2028.75 -]4,_? 30.05 |64.0| 114.49 2 34 21 J428.? -|1,24 73.04

5420.|8 28.10 249.04 I71.73 86.32 |Z 27 3? 4820.2 27.29 740,a?

1785.56 -J6.00 11.52 |63.3? I]5.59 3 45 40 IJ85.6 -|2.4_ A.56
5138.60 29.56 228.2| |71.60 85.34 13 50 J4 4536,6 28.60 719.54

16|4,09 -19.50 356.63 |6|.49 J|8.6_ 4 57 34 1014.| -J5.52 349.?7

4882.84 33.47 208.30 |?J.J2 82.60 15 7 42 4282.B 37.08 199.35

NIO-(OUR$£ £X£(UT|ON ACCURACY OR_|T 0ET[RNINAT|ON ACCuRA(_
SGT J458.? 8GR 448°8 $G3 336.5 ST 357.6 SR 318.3 $S 19_.4

RRT -.?063 RRF -.74_3 RTF .8763 CRT ".2526 CR$ .6588 CST -.88_6

SGB 1526.2 R23 .|372 R|3 -.8838 LSA 476.1NSA 786.? SSA _0.3

SGJ J494.3 SG2 310.| THA 167,18 _LI 3?8.? £L2 786,? 4LF 146.06

2055



JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL. 2, 1965-66)

LAUNC_ 0ATE 0EC Z? J965 FLIGHT TIME 94.00 ARRIV4L 04TE MAR 3l Ig66

HELIOCENTRIC CONIC

RL 147.1Z LAL .00

RP 108.31 LAP 1.57

RC 94,449 GL 9,63

PLANETOCENTR|( CON|C

C3 4J.456 VNL 6.439

LNCff 4tNTH LNCH TIME

90.00 2 5 20

90.00 lO 3T ZB

I00.00 3 ZO 32

100.00 ]Z 24 56
IJ0,00 4 14 56

JJD.O0 13 4? 2

OISTANCE E63.359

LOL 95.03 VL 29.032 GAL -|Z.J6 AZL S?.62 NCA I33.79 SMA 138.06 ECC ,22014 INC Z.|T56 vJ 3O.ZBZ

LOP 226.85 VP 38.594 GAP 2,63 AZP 9|,5| TAL 240.90 TAP 14.69 RCk 107.67 4PO 168.4§ vZ 34.990
GP |4,65 ZAL |59.99 ZAP ||2.63 ITS 3.55 ZAE |_.63 ET[ 160.94 74¢ 29.01ETC |74.30 CLP-JlS,43

0LA -|2.03 RAL 292.85 RA0 6368.6 VEL |2,760 PTH 2.32 VNP 4.000 0PA -B.66 RAP 295,66 ECC 1.6623
L-I TIME [NJ LAT IN] LONG IN] RT AS( _NJ AZNTH |NJ TIME PO CST TIM fNJ 2 LAT IN] Z LONG

2012.47 -14.ZI 29.07 164.17 114,75 2 38 52 1412.5 -10.75 ZE.JO

5422.38 2B.JI 249.20 171.94 86.40 12 27 30 4822.4 27.31 240,62
1T69.82 -15.53 10.59 |63.52 ||5.8_ 5 50 Z ||69.8 -J1,93 3,65

5]40.26 29.57 228.33 J?J.B2 85.40 13 50 36 4540.3 26.62 ZJ9.6§

1599.49 -19.02 355.77 I61.63 1J8.95 4 41 55 999.5 -13.0| 346.95

4683.35 33.47 208.34 |71.34 8t.62 15 8 26 4t83.4 $Z.09 199.38

01FFERENT|AL CORRECT|ON$ N|0-¢OUR$E EX[CUTI(_N ACCURACY ORBIT DETERMINATION ACCURACY

TOE .0204 TRA-|.3?Ob TC3 -.7546 BAU ,4338 $GT JSa|.Z SGR 449,9 SG3 329.9 ST 375.? SR 304.1 S$ 198.|

ROE -.3344 RR_ .2233 RC3 .2076 FAU .J2923 RR7 -.7337 RRF ".?725 RTF .8823 (RT -.2317 CRS .6431 CST -.8939

FOE .2896 rRA-J.TJ30 FC3-2.6990 0SP 4631 SGB |644.0 R23 .|484 R|3 -.8891 L$A 434.9 NSA 282.0 SSA Z0.3

BOE .)351 BRA 1.3894 _C3 .7827 FSP -J053 SGI 1616.6 SG2 299.0 ?HA 167.78 ELI 393.1 EL2 281.3 ALF 155.14

LAUNCH OATE O_( 2? |965 FL|GHT TII_ 96.00 ARRIVAL OATE APR 2 1966

HELIOCENTRIC CONIC DISTANCE 269.496

RL J47.12 LAL ,00 LOL 95.03 VL 28.971 GAL -li.98 AZL 87.95 HCA 139.99 SNA 137.56 ECC .21842 INC 2.0527 VJ 30,28Z

RP 108.35 LAP |,40 LOP 232.04 VP 38.5)6 GAP 3.00 AZP 9J._0 TAL 239.8? TAP J6,86 RCA I07.5| APO 167.60 VZ 34.977

RC 96.?94 GL 9.20 GP 15.24 ZAL 159.63 ZAP |J6.0_ [TS 4,_E ZAE I48.25 ETE I61.16 ZA¢ 26.58 ETC 175.43 CLpoJIT.05
PLANETOCENTRIC CONIC

C3 40.269 VHL 6,346 0LA -J2.36 RAL 293.53 RAO 6568.5 VEL |2.7|4 PTH _,_| VNP 4.064 0PA -6.12 RAP 295.19 ECC J.6627

LNCH ATMTH LNCH T_M( 1-L_; T;_ IN| LAT IN| LONG IN| RT ASC |NJ AZMTH IN| TIME PO CST TIN IN| 2 LAT IN| 2 LONG
90.00 2 JD 48 1994.09 -J3.68 27.98 J64.38 I15.04 2 44 2 1394.J -J0.19 2J.04

90.00 JO 57 25 5426.06 28.12 249.47 J72.21 86.54 12 2? 51 4826.! 27,34 240.69

100,00 3 25 49 1152.10 -15.00 9.54 I63.72 116,16 3 55 ! 1152.1 -1J.37 2.63

100.00 12 25 5 3143.29 29.59 228.55 J12.10 85.52 I3 50 49 4543.3 2J.65 219.87

110.00 4 15 45 1583.14 -J5.48 354.81 JTJ.B2 1|9.28 4 46 9 983.| °|4.43 348.03

]}0.00 13 4? 38 4885,00 33.49 208°47 I?J.63 82.70 15 9 3 4285.0 32.J! 199.5!
OIrFERCNTIAL CORR(CTION$ N/0-COURS_ _X_CUTION ACCURACY ORBIT OETERNINATION ACCURACY

TOE .0124 TRA-J.43|3 TC3 -.8445 BAU .4704 $GT J702.7 $GR 451.1 503 32J.6 ST _98.4 5R 288.9 99 ]79.3
ROE -.3J23 RRA .2243 RC3 .2242 FAU .1t479 RRT -.7585 RRr -.7987 RTF .6865 CRT -.2445 CRS .6277 CST -.8987

roe ._Jz FRA-|.60?6 #C3-2.682& gSP 5040 5G0 |761,_ R23 .|634 Rl3 -.8926 L$A 443.7 MSA 274.5 SS4 20.Z

gO[ .3125 BRA 1.4486 BC3 .67_8 FSP -1027 5¢J 1737,8 502 268.1 THA |68.3| ELi 409.9 £L2 272.2 4kr 161.61

LAUNCH 0ATE 0EC 27 ]965 FLIGHT TIME 95.00 ARRIVAL 0ATE 4PR 4 1966

HELIOCENTRIC CONIC 01STANCE 295.605

RL 147,1Z LAL .00 LOL 95,05 VL 25.908 GAL -11.80 AZL $8.09 MCA 140.15 SNA J37.04 £CC .21675 INC 1.914Z Vl 30.ZbZ

RP 103.59 LAP 1.25 LOP 235,25 VP 35.477 GAP 3.35 ATP 91.47 T4L 239.79 TAP !_-97 RCA 107.54 APO 166.7a V2 34.964

RC 99.|4_ GL 9.70 GP 15.93 7AL 159.27 TAP I19.|5 ETS 6.42 7AE 146.04 ET_ |6J.2_ 7AC 28.39 ETC 176.73 CLP-120.43
PL_NETOCENTRIC CONIC

C3 39.066 VHL 6.250 OLd -J2.7_ RAL 294,26 RA0 6568.5 VEk 12.666 PTH 2.30 VHP 4.139 0PA -7.46 RAP 294.91 ECC |._4Zg

LNCH ATMTM LNCH T|NE L-I TIME IN| LAT JNJ LONG IN| RT A$C IN| ATMTH IN| TIM_ PO CST T_N _NJ 2 LAT _NJ 2 LoNG

90.00 2 J? 7 1973.02 -13.07 26.?4 164.62 IJ5.34 2 S0 0 _373.0 -9.5_ 19.$3
90.00 10 5? 0 543_.81 Z8.14 249.89 |72,55 86.74 12 2T 31 4531.$ 2?.40 241.30

100.00 3 31 52 1731.83 -14.39 6,34 163,96 116.49 4 0 44 1131.$ -10.T_ 1.4_

]00,00 12 24 55 5145.23 29.61 226.92 172.44 65.71 13 50 44 4_45.2 26.70 2Z0.83
]10.00 4 25 16 1564.57 -17.$5 353.75 162.04 119.65 4 51 21 964.6 -13.77 347.00

J10.00 13 48 0 4585.25 33.5| 208.?2 17|.96 $2.64 15 9 29 4288.3 32.16 ]99.75

DIFFERENTIAL CC_RECTIONS

TOE -.00|4 TRA-I.4$T2 TC3 -.9350 6AU .5060

ROE ".2856 RRA .2219 RC3 .2427 FAU .120J5

rOE .2050 FRA-1.4996 rC3-2.6626 6SP 5459

BO£ .2586 8RA 1.5036 Be3 .9689 FSP -1002

LAUNCH 04T[ OEC 2? 1965

HELIOCENTRIC CONIC

RL 147.12 LAL .OO

RP J08.43 LAP 1,05

Re 101._02 GL $.09

PLAN_TO(ENTR_C CON]_

C3 37.850 VHL 6.152

LNCH ATNTH LNCH TZNE
90.00 2 24 29

90.00 J0 56 1

]00.00 3 38 96

100.00 12 24 15

liD.D0 4 31 35
I]0.O0 13 45 I

OIFFERENTIAL CORRECTIONS
TOE -.O216 TR_-1.5374 TC3-1.03_3 BAU .5406

ROE -.2633 RRA ._153 RC3 .2632 rAU .11529

FDE .J543 FRA-I.3593 FC3-2.6369 BSP 5882

B_£ .2644 BRA I._526 BC3 1.0683 FSP -977

NI0-COURSE EXECUTION ACCURACY ORBIT 0ETERNIN4TION ACCURACY

SOT 1624.4 SGR 453.3 $G3 312.? ST 420.8 SR 272.0 59 169.3

RRT -,752| RRF -.8245 RTF .8893 CRT -.2290 CRS .5587 CST -.9065

$GB 1879.9 R23 .1810 RI3 -.5951 LSA 455.Z M94 263.4 Ss_ Z0.3
5Gl 1859.4 502 277.1 ?HA |68,75 ELI 428.2 EL2 260.2 _Lr 166.52

FLIGHT TfN_ |00.00 ARRIVAL 0ATE 4PR 6 1966

01STANCE ]OI.656

LOL 95.03 VL 28.843 GAL -11.60 A?L 88.24 _(A 143.37 StY4 136.51 ECC .21509 IN( 1.7560 Vl 30.2_

LOP 236.42 VP 38.417 GAP 3.68 AT# 91.41 TAL 237.66 TAP 21.03 RCA 107.15 APO 165.87 V2 34.951

GP 16.75 7AL 156.87 ZAP I22.00 ET5 8.09 ZAE 143.96 ETE 161.07 ?AC 26.41ET( 175.23 CLP-I25,?D

OLA -13.24 RAL 295,07 RAO 6568.5 VEL |2.61_ PTH 2,29 VHP 4.223 DPA -6.64 RAP 294.83

L-I TIME IN] LAT IN] LONG JNJ RT ASC IN] AZNTN IN] TIME PO CST TIM IN] 2 LAT
1948.44 -12.35 25,29 164.9_ 115.69 2 _6 56 1348.4 -8.79

5440.41 26.16 250.51 172,97 61.06 12 26 4| 4840.4 27.47

1708,26 -13.67 _.96 164,25 |16,84 4 ? 24 1105,3 -9.96

5155.52 29.65 229.49 172.67 86.00 |3 50 Jl 4555.5 26.78

1543.13 -17.J3 352.49 162,31 120.04 4 57 23 943.1 -13,01
4893.72 33,56 209.14 172.43 83.09 15 9 35 4293,7 32.24

NI0'COURSE EXECUTION ACCURACY

5GT J945.9 $GR 456.9 503 303.2

RRY -,8040 RRF -.8505 RTF .8911

$_B 1998.9 R23 .202_ RJ3 -.8967

5G! 1981.0 SGZ 266.8 THA 169.11

ECC |.6229

|NJ 2 LONG
]8.4Z

241.92

.14

220.78

345.91
200.1_

OROIT _ETERMINATION ACCUR4C _

ST 445.4 SR _53.5 $S 1_9.7

CRT -,2053 CR$ ,5552 CST "-9166

LSA 472,7 MSA 249.3 59A 20.4

ELI 447.8 EL2 245.7 4LF J70,39
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JPLTM 33-99 EARTH--VENUS TRAJECTORIES (VOL 2. 1965-66,

LAUNCH OAT[ 0EC Z7 1965 FLIGHT TIRE IOZ.O0 ARRIV4L 0ATE APR B 1966

HELIOCENTRIC CONIC

RL 147.12 LAL .00
RP 10B.46 L4P .87

RC 103.862 GL 7,35

PLANE TO_ENTRIC CONIC

C3 36.6Z3 VHL 6.052

LNEH 4ZHTH LNCH TIME
90.00 Z 33 16

90.00 IO 54 12

100.00 3 47 18

100.00 12 ZZ 51
110.O0 4 39 9

110.00 13 47 Z9

DIFFERENTIAL CC_RECT|ONS

TOE -.0483 TRA-1.5796 TC3-1.1358 BAU .5734

ROE -.2377 RRA .ZJ30 RC3 .Z8J8 FAU .|1000

FOE .1039 FR4-J.ZT14 FC3-Z.6002 BSP 6275

BOE .2425 BR4 1.5939 8C3 1.1712 FSP -939

DISTANCE 307.743

LOL 99.03 VL Z8.777 GAL -11.4! AZL 88.43 HCA 146.56 SMA 135.97 ECC .21350 INC 1.5722 vi 30.ZBZ

LOP Z41.60 VP 38.355 GAP 3.99 A?P 91,3| TAL 236.48 TAP 23.04 RCA 106,94 4PO 165.00 VZ 34.939

GP 17.74 ?AL 158,44 7AP 124.57 ET$ 9,98 ZAE 142,00 ETE 160.68 zAC ZB.65 [TC 179.96 CLP-IZ6,5?

OLA -13.84 RAL 295.94 RAD 6568.4 VEL 1Z.569 PTH Z.Z8 VHP 4.316 DPA -5.64 R4P Z94.9, ECC 1.6027
L-I TIME |NJ LAT INJ LONG INJ RT A$C INJ AZNTH INJ T|NE PO C$T TIM INJ Z LAT INJ Z LONG

1919.20 -II.48 23.58 I63.29 116.06 3 5 15 1319.2 -7.88 16.75

5452.99 28.22 251.43 173.49 87.52 12 25 5 4853.0 27.57 742.83

1680.32 -I2.B| 5.34 I64.6| 117.24 4 I5 18 1080.3 -9.06 358.56

5|67.10 29.70 230.31 173.40 86.44 J3 48 58 4567.I 28.89 221.60

J517.90 -16.26 351.05 162.64 120.49 3 4 27 917.9 -12.09 344.42

4902.28 33.63 209.80 172.99 83.47 I5 9 I2 4302.3 32°36 200.79

MI0-COURSE EXECUTXON ACCURACY C_BIT DETERMINATION ACCURACY

SGT 2065.0 SGR 462.0 $G3 292.4 ST 466.1 SR 233.7 S$ 147.7

RRT -.8230 RRF -.8752 RTF .8917 CRT -.1739 CR$ .5001 C$T -.9274

SGB 2116.0 R23 .228I RJ3 -.8972 LSA 489.1NSA 232.6 SSA 20.4

SGJ 2100.2 SGZ 238.0 THA I69.41 _LJ 468.5 EL2 229.0 ALF I73.44

LAUNCH OATE DEC 27 1965 FLIGHT TIMI[ 104.00 ARRIVAL 0ATE APR 10 1966

HELIOCENTRIC CONIC

RL 147.J2 LAL .00
RP 105.50 LAP .68

RC 106.225 GL 6.43

PLANETOCENTRIC CONXC

C3 35,388 VHL 5.949
LNCH ATHTH LNCH TIME

90.00 2 43 56

90.00 l0 51 10
IO0.O0 3 57 28

IO0.O0 12 ZO 21

lIO.O0 4 48 8

110.O0 13 46 7

O|FFERENTIAL C(_RECTION$

TOE -.0854 TRA-I.6145 TC3-I.2419 BAU .6058

ROE ..Z098 RRA .2069 RC3 .$lZl FAU .10411

FOE .0432 FRA-I.1563 FC3-2.5616 8$P 6690

BOE .Z264 ERA 1.6277 8C3 1.2805 FSP -908

DISTANCE 313.776

LOt. 93.03 VL 28.709 GAL -JI.ZO A?L 8B.85 HCA J49.75 SMA 135.43 ECC .21196 INC 1.3549 V! 30.282
LOP 244.79 VP 38,293 GAP 4.30 A?P 9|,|7 TAL 235.25 TAP 24,99 RCA 106,73 4PO 164.J4 V2 34.926

GP 18.93 ?AL 157.98 TAP 126.83 ET5 12.16 ZAE 140.12 ETE 180.04 ZAC 29.12 ETC 18J.98 CLP-]29.35

OLA -J4.8J RAL 296.89 RAD 6568.4 VEL 12.520 PTH 2.27 VHP 4.4210RA -4.39 RAP 295.14 ECC 1.5824
L-I TIME INJ LAT INJ LONG INJ RT ASC XNJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

1883.58 -10.41 21.52 I65.75 116.48 3 15 20 1283.6 -6.T7 I4.73

5471.28 28.26 252.77 174.14 88.I8 IZ Z2 21 487J.3 27.7J 244.15

1846.43 -11.74 3.39 165.06 I|7.69 4 24 52 I046.4 -7.94 356.65
5183.66 29.76 231.54 J74.07 87.08 13 46 44 4583.7 29.04 222.81

1487.59 -15.21 349.33 16_,06 |20.99 5 12 56 887,6 -I0,99 342.77

4915.26 33,72 2J0.80 173.70 84.06 15 8 3 4315.3 32.53 201.77

NI0-COURSE EXECUTION ACCURACY ORBIT 0ETERMINA TION ACCURACY

SGT 2184.5 SGR 470.2 5G3 281.5 ST 491.1 $R 211.5 SS 137.3

RRT -.8402 RRF -.89_ RTF .892I CRT -.1317 CRS .4044 CST -.9462

$GB 2234.6 R23 .2571RJ3 -.8976 LSA 509.3 MSA 211.9 554 20.7

SGI 2220.4 SGZ 250.8 THA I69.62 ELl 492.0 EL2 209.2 ALF 176.04

LAUNCH 0ATE 0[C Z7 1965 FLIGHT TIME 106.00 4RR]VkL 04T[ APR 12 1956

HELIOCENTRIC CONIC

RL 147.12 LAL .O0
RP 108.54 LAP .50

RC 108.588 GL 5.26

PLANETOCENTRIC CONIC

C3 34.152 VHL 3.844

LNCH AZNTH LNCH TIME

90.00 2 57 18

90.00 IO 46 14

100.00 4 10 3

100.00 12 16 9

110.O0 4 59 12

110.00 13 43 30

0IFFERENTIAL CCtqRECTION$

TOE -,I_3 TRA-1.6399 TC3-1.3537 BAU .6376

RDE *.1793 RRA .1992 RC3 .3428 FAU .09923

FOE -.OZ_9 FRA-1.0395 FC3-2.5153 BSP 7110
BOE .22_ BRA 1.6520 BC3 1.3964 FSP -875

0ISTANCE 319.786

LOL 95.03 VL 28.640 GAL -10.99 47L 88.9| HCA 152.93 SMA 134.89 ECC .21047 INC 1.0919 Vl 30.282

LOP 247.97 VP 38.231 GAP 4.59 47P 90.97 TAL 253.98 TAP 26.91 RCJ I06.50 APO 163.Z8 vz 34.914

GP Z_.45 ?4L 157.48 ?AP 128.80 £TS 14.70 ZAE 158.28 ETE 159.|1 74C 29,80 ETC 184.34 CLP-131,gB

0LA -|5,6I RAL 297.95 RAD 6568.3 VEL 12.47I PTH 2.26 VHP 4.539 OPA "2.83 RAP 295,47 ECC 1.5621

L-I TIME INJ LAT INJ LONG IMJ RT ASC INJ 4?NTH INJ T|N[ PO C$T TIN |NJ 2 L4T |HI 2 LONG

1538.95 -9.04 18.95 166.35 116.95 3 27 57 1238.9 -5.35 12.ZJ

5497.96 28.31 254,72 174,96 89.16 12 17 52 4898.0 27.$9 246.08
1604.18 -10.40 .97 165.63 118.18 4 36 47 1004.2 -6.55 354.30

5207.95 29.83 233.34 174.92 88.03 I3 42 57 4607.9 29.24 Z24.59
1450.23 -13.89 347.24 163.58 121.55 5 23 22 850.2 -9.61 340.75

4934,68 33,85 212.30 174.63 84.94 I5 5 45 4334.7 32.78 203.23

M|0-COURSE EXECUTION ACCURACY ORBIT 0ETERNINATION ACCURACY

SGT 2303.8 SGR 482.2 5G3 270.0 ST 520.2 SR 186.4 55 J29.6

RRT -.8543 RRF -.9212 RTF .8920 CRT -.0798 CRS .2582 CST -.9687

SG8 2353.8 R23 .2890 R13 -.8977 LS4 535.5 MSA 186.9 554 21.2

SGJ 2340.8 SG2 246.7 THA 169.75 ELI 520.5 ELI 183.7 ALF ,78.12

LAUNCH 0ATE OEC 27 J965 FLIGHT TIME 108.00 4RRIV4L D4TE APR 14 1966

HELIOCENTRIC CONIC

RL 147.|2 LAL .00

RP |08.38 LAP .31
RC 110.931 GL 3.74

PLANETOCENTRIC CONIC

C3 32.928 VHL 5.738

LNCH ATMTH LNCH TZNE

90.00 3 14 4I

90.00 10 38 19

IO0.O0 4 28 21
I00.00 12 9 20

110.00 3 13 17

JIO.00 13 38 34

DIFFERENTIAL C(_RECTZON$

TOE -.2006 TRA-1.8513 TC3-1.4688 BAU .6677

ROE -.1482 RRA ,JBB6 RC3 .3779 FAU .09320

FOE -.J012 FRA -.9146 FC3-2.4503 BSP 7479

808 .2483 BRA 1.6620 8C3 1.5167 FSP -828

DISTANCE 325.775

LOL 95.03 VL 28.570 GAL -10.78 AZL 89.24 HCA 136.1J SNA J34.34 ECC .20905 INC .7643 VI 30.2_2

LOP 251.15 VP 38.188 GAP 4.88 AZP 90,70 TAL 232,67 TAP 28,78 RCA 106.26 APO 162.42 V2 34,903

GP 22.36 7AL 156.92 ZAP 130.37 ETS IT.TJ ?AE 136.40 [TE 157,85 ?AC 30.73 ETC ,87.14 CLP-134.46

OLA -16.93 RAL 299.14 RA0 6568.3 VEL 12.422 PTH 2.24 VHP 4.676 0PA -.85 RAP 295.86 ECC 1.5419

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIN[ PO CST TIN INJ 2 L4T INJ 2 LONG
J780.98 -7.24 J5.65 J67.16 117.45 3 44 22 !18J.0 -3.50 B.96

5537.51 28.31 257.61 |76.04 90.61 12 10 37 4937.5 28.J0 248.95

J549.71 -8.63 357.89 J68,4| IIB.73 4 32 J1 _49.7 -4.73 35J.28

5244.02 29.89 236.02 J76.04 89.44 13 36 44 4644.0 29.49 227.24

J402.71 -J2.J8 344.62 J64.29 J22,19 5 36 40 802.7 -7.84 338.2J

4963,79 34.00 214.56 J75.86 86.26 J3 I 38 4363.8 33.1J Z05,43

MI0-COUR$C EXECUTION 4CCURACY ORBIT O[TERHIN4TION 4CCUR4CY
5GT 2419.J SGR 498.2 SG3 236.7 5T 556.B SR 15_.0 SS 127.3

RRT -.8639 RRF -.9409 RTF .89J2 CRT -.0221 ORS .0653 CST -.9834

5GB 2469.9 R23 .3234 RJ3 -.897J L$A 570.7 MSA 158.I $54 71.9

SG| 2457.5 SG2 247.0 THk 169.81 EL1 556.8 EL_ J58.0 4LF 179.61
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JPLTM 33-99 EARTH--VENUS TRAJECTORIES (VOL 2. 1965-661

HELIOCENTR|C CONIC 0ISTANC[ 53|°744

RL 147.12 LAL .00 LOL 95.03 VL 26.500 5AL -|0.53 AT| 69.66 MCA 159.29 SMA 133.80 [CO .20?69 IN[ .3434

RP 10#.6J LAP .JZ LOP 254.32 VP 39.10§ GAP S.13 AZP 90.32 TAL 231.32 TAP 30.60 RCA J06.01APO 16J.58

RC J13.313 GL 1.7| CP 24.82 7AL 156.23 TAP J31.45 ITS 21.34 7A[ 134.38 [T[ 156.20 ZA( 31.95 ETC 190,53

PLAN_TO([NTRfC CON|C

(3 31.745 VHL 5.634 DLA -|9.74 RAL 300.SJ RAO 6368.3 VEL JZ.374 FTH 2.23 VHP 4.842 OPA 1.69 RAP 296.25

LN(N AZNTH LNCH TIME L-[ TIME _NJ LAT IN| LONG |NJ RT AS[ IN| ATMTH IN| TIN[ PO C$T TIN

90.00 5 58 59 J?OI.9! -4.?5 IJ.|B i$B.36 I17.93 4 6 37 IJ01.9

PO.O0 tO t_ 2_ 9$90.1a 28.19 262.04 277.47 92.03 J1 38 39 4990.2

100.00 4 48 35 1476.14 -6.Z0 555.79 16?.56 !19.50 5 15 9 6?6.]

I00.00 1] 58 4 9299.|6 29.83 240.I2 I??.35 91.59 ]3 26 24 4699.2
J10.O0 5 52 4 1559.79 -9.87 541,ZJ 165.52 122.89 5 54 24 ?59.8

110.00 15 51 5 5008.2? 34.15 218.03 177._4 88.31 |4 54 31 4408.3

O|FF[RENT|AL (_R[CTIONS MID-COURSE EXECUTiON A¢CuRACY

70[ -.2955 TRA-I.6486 TC5-1.99J3 84U .6983 $57 2537.4 SGR 5Z|.4 $G3 242.?

aO[ -.|0?Z RRA .1755 RC5 ,4205 FAU .08691 RRT -.8698 RRF -,939I RTr ,8908

FOC -.1960 F_A -,?097 FCS-Z,5?OI BSP ?902 5G0 2590.4 RZ5 .5557 R|3 -.6972

DOE .5123 OR; 1.6979 8C5 1.6459 FSP -788 SGI 23?8.0 SGZ 253.5 ?HA |69.??

vl 30.282

V2 54.892

CLP-J36.83

[CC J.gZZ4

INJ 2 LAT IN| Z LONG

-.96 4.94

28.20 255.38

oZ.25 347.73

29.76 231.32
-5.4? 334.88

53.94 208,84
ORBIT D6TERNXNATION ACCURAC Y

ST 611.5 SR 125.6 SS J39.9

CRT .0228 CR$ -.1308 C$T -.9767

LSA 626.5 MSA 124,9 554 23.|

ELI 611.9 (LZ 123.6 ALP .ZP

LAUNCH DATE DEC 2? 1969 FL|GHT ?|Me J12.00 ARRIVAL DATE APR 18 |965

HEL|OC[NTRZ( CONIC

RL |47.|2 LAL .00

RP J08.64 LAP -.07
RC l|9.615 GL -1.1I

PLANETOCENTR;C CONIC

(5 50.670 VHL 5.538

LNCH AZMTH LNCH ?;N_
90.00 4 14 24

90.00 10 2 4l

100.00 9 2I J2

100.00 J| 5_ 34

J|O.O0 9 58 91

llO.O0 13 J? 25

01STANCE 337.693

LOL 95.03 VL 28.429 GAL -t0.32 At| 90.22 H(A J62.46 SMA J33.25 [CC .20638 fNC .2|?S vl 50.7BZ
LOP 257.50 VP 58.042 GAP 5.38 ATP 89.79 TAL 229.93 TAP 32.39 RCA |09.75 APO 160.79 v2 54.88|

GP 28.08 7AL 153.21 ZAP J3|.86 ITS 23.76 ZA£ 132.05 [T[ 154.06 ?AC 33.97 £TC I94.68 CLP-139,14

OLA -2|.30 RAL 302.16 RAO 6568.2 VEL 12.331 PTH 2.22 VHP 5.05? 0PA 5.03 RAP 296.94 ECC 1.5047

L-Z T|M[ rNJ LAT IN| LONG _NJ RT AS[ IN| AZNTH |NJ TXM[ PO [ST T|M |NJ 2 LAT XNJ 2 LONG

I383.33 -.99 4.66 170,33 lj8.30 4 40 49 965.5 Z.80 338.O3
5697.47 27.64 269.23 ;?9.4/ 96.40 II 37 39 3097.4 28.74 260.64

|369.72 -2.62 347.9| |69.43 1J9.79 5 44 2 769.7 1.36 341.59

5388.26 29.50 246.72 I79.63 95.05 13 B 22 4?88.5 29.89 231.94

J251.73 -6.58 336,51 166.97 J23.62 6 19 45 651.7 -2.J2 350.27

30?9.02 34.|5 223.95 J79.94 9|.58 14 42 4 4479.0 53.99 Z14.31

OPB_T 0[T6RMXNATION ACCURACY

ST 697.B SR 82.9 SS |71.4

CRT -.0325 (RS -.2250 CST -.9533

LSA 716.7 NSA 95.6 SSA 24.0

ELI 697.8 EL2 _2.9 ALP |79.7g

OIFF[RENT|AL COPR[CT;ON$

TO6 -.4235 TRA-I.6ZJ$ TC3-|.7J22 BAU .7279

ROE -.0999 RR_ .1565 Re3 .4692 rkU .07961

FOE -.3072 FRA -.6524 rc3-z.2471PsP 9279

80[ .42T? PR_ 1.628_ 8(3 l.??_5 FSP -751

N;O-COURSE EX[CUT;0N ACCURACY

SGT 2651.3 SGR 551.5 SG3 225.6

RRT -,_94 RRIr -.gTlB RTF .890J

$GB 270_,| R23 .3845 el3 -.89?3

$61 2_94.8 562 26_.1 THA |69.65

LAUNCH OAT[ O[( _? 1969 FLIGHT TIME 114.00 &RRIV4L OAT[ APR 20 J96_

HELTO([NTR|( (ON|(

eL 147.1_ LAL .O0

RP 108,68 LAP -,25

RC J18,029 5L °9.Z4

PLAN[TO([NTR|C CONIC

(3 29.87P VHL _.466

LNCH A2MTM LN{H TIM[

90,00 9 18 45
90,00 9 15 18

100.00 6 |6 66

_00.00 10 99 4?

110.00 6 4| 28

lJ0.O0 |2 51 49

DTFFERENTIAL C_R[CTZONS

TOE -.6229 TRA-|.56|3 TC5-|,8240 6AU ,738J
• 0C .0046 RRA .129| RC5 .5242 rkU .O7112

FOE -.4902 FR_ -.9071 FC5-2,0609 8SP 8706

80[ .6229 BRA |,3666 BC3 1.8979 rsP -669

O[$T&NC( 343.623

LOL 9_.03 VL 26,39? GAL -|0.08 A_L 91.02 HCA 16_.63 5NA J32.71 Ice .205|4 |N( 1.0249 Vl 30.ZBZ

LOP 260.6? VP ]?.979 GAP 5.62 ATP 89.01 TAL 226.5J T4P 54,|4 RCA 105.49 _PO 199.94 V2 94,8?0

5P 32.54 ZAL 153.73 TAp |31.26 (TS 31.11 _A[ 129.J2 [T[ |51.35 7AC 35.?9 [TC J99.87 (LP-|4|.47

0LA °25,09 RAL 304.28 RA0 6568.2 V[L |2.298 PTH 2,22 VHP 9.563 OPA 9.59 RAP 296.58 ECC 1.4917

L-I TIN[ TNJ LAT |NJ LONG INJ RT Aac INJ ATMTH _NJ T|M£ PO cat T;N INJ 2 L4T INJ 2 LONG
|38|.77 5,96 553.28 174.23 J]7,81 5 4J 46 781.8 9._4 346.54

988?.86 25.46 262,75 181.63 102.82 10 93 26 9287.9 26.98 Z74.4!

1193.87 5.34 338.26 l?3.OJ |19.72 6 36 50' 593.9 ?.27 531.67

955|.00 27.94 258.5_ Z82.42 J0|.08 J2 32 |8 4952.0 29.|9 249.97

11|6.92 -1,46 529.44 110.02 J24.16 ? 0 5 516.9 5.03 323.73

5200.71 33,52 232.99 183.46 9?.13 14 18 Z9 4600.? 54,14 223.80

MID-COURSE [XECUT|_N ACCURACY ORBIT 0[T[RNINATION ACCURAC_
SGT 2?69.2 aGR 392.2 SG3 209.2 ST 950.8 aR 48.2 aa 235.5

RRT -.8633 RI_r -.98|? RTF .8910 CRT -.6943 era .4627 (ST -.9478

$06 2831.8 RZ3 .4055 R;3 -.8991 LaA 880.1NaA 61.5 sa4 19,4

aGJ 2816,5 $02 293.8 THA I69.42 ELf 85|.4 EL| 54.7 ALr 177.74

LAUNCH O_TE DEC 27 1965 FLIGHT TIME IJ6.00 ARRZVAL DATE APR 22 J966

HEL;O_ENTR[C CONIC

RL t47.|2 LAL .00

RP 108.7| LAP ".44

RC |20.582 5L -||.66

PLAN_[TOC[NTR;C CONIC

(5 29.892 VHL 5,467
LNCH AZNTH LNCH T;_[

76.75 5 45 49

105.27 9 |4 50

76.75 5 45 49

105.21 9 J4 50

J|O.O0 B B 41

z|O.00 11 49 9

O_FF[RENT;AL C_R(CT|ONS

TO[ -.9945 TRA-J.44|9 TC3-|.9864 6AU .7877

ROE .J0|9 RRA .083_ Re3 .57J4 FAU .06045

FOE -.6296 FRA -.3445 FC3-|.730| BaP 9185

BO( .9697 BRA J.4443 Be3 1.9710 rap -988

0JaTANC[ 549.535

LOL 95.03 VL 29.286 GAL -9.84 AZL 92.Z? HCA 166.B0 SMA 152.18 [CO .20597 ZNC 2.2729 Vl 30.ZeZ

LOP 263.84 VP 57.9i6 GAP 5.83 A_P 87.77 TAL 227.06 TAP 55.65 RCA 105.22 APO 199.14 V[ 34.860
GP 38.87 _AL 150.73 ZAP J_9.06 ITS 37.79 _AE 125.0J (T[ 148.07 _4C _9.03 _TC 206.48 CLP-144.04

DLA -31.04 RAL _07,37 RAO 65_.2 V[L 12.299 PTH 2.22 VHP 5.899 DPA 19.87 RAP 296.04 (C( 1.4919
L-J T_M[ JNJ LAT ;NJ LONG JNJ R? AS[ ;HI AZMTH ;HI T_M_ PO CaT T_N IN| 2 LA7 |NJ 2 LONG

1330,O2 IB.66 356.JB 193.20 115.26 6 5 59 ?50.0 21.9! 34B.80

65J.B0 |8,68 306.12 183.E0 115.24 9 29 42 9J.8 21,93 298.74

J3_0,O2 J8.66 336.|8 IB3.ZO J15.26 6 9 59 730.0 22.91 548.80
65].80 16.68 306,|2 183,20 ||5.24 9 25 42 5|.8 2|,95 294.74

858.86 9.35 3]5,90 177,26 123.27 6 23 0 258.9 12.67 309.46

9459.00 29.69 252,10 JB?.95 107.79 13 20 8 4939,0 3J._2 243,54
MID*COURSE (X[CUTZON ACCURACY ORBIT 0[TERN|NAT|ON 4CCUR4C v

$GT 2892,2 aGR 642.0 aG3 J79.6 ST J135.| aR ||2.6 SS 342.3

RRT -.P483 RRF -.9862 RTr .8947 CRT -.9?25 eRa .9927 [ST -.9599

SGB 2962,6 R23 ,4096 R|3 -.9038 LaA J|84.6 NSA 98.7 $$4 9.8

aG! 2943.? aG2 333.9 ?HA ;69.20 [LJ |J_8.4 EL2 26.1 ALP 174,48

Z098



JPL TM 33-99 EARTH--VENUS TRAJECTORIES ¢ VOL 2, 1965-66 )

LAUNCH OAT[ 0[C 27 1965 FLIGHT TINE J18,00

HELIOCENTRIC CONIC DISTANCE 555.4|S
RL ]47,|Z LAL .00 LOL 95.03 VL ZS.ZJd GAL -9.33 AZL gA.48 HCA |71.95 SNA

RP JOB.T4 LAP -.63 LQP 2GT.Dl VP 37.854 GAP 6.07 AZP 85.56 TAL 229,57 TAP

RC IZZ.?3I GL -ZZ.35 GP 48.19 7AL 144,|§ ZAP 124.ZJ ITS 43.94 7A[ 118.65 [TE

PLANETOC[NTR|C CONZC

C3 32.$T7 VHL _.T|6 DLA -A0.88 RAL 3|Z.93 RAO 6368.3 V[L 12.A|2 PTH Z,24 VHP
LNCH ATNTH LNCH TIME L-I TIME IN| LAT IN| LONG IN| RT ASC IN| AZNTH IN| TIME

59.18 4 25 58 1653.24 23.11 24.52 195.37 124.71 4 53 31

120.82 I1 17 2 5661.40 23.13 164.74 193.38 IZA,?O IZ 51 Z_

59.18 4 28 58 1653.24 23.11 Z4.§Z 193.37 124.71 4 53 31

;20.82 11 17 2 5661.40 23.13 264.74 193.38 JZA.?O 12 31 13

59.18 4 25 58 1653.24 23.11 24.52 193.37 IZA.7| 4 33 31

120.S2 11 IT 2 5661.40 23.J3 284.74 193.38 J24.70 12 81 23

ANR[VAL OAT[ APR 24 1906

13|.65 ECC .20284 INC a.aTga vi 30.262
37.52 RCA 104.94 APO J53.35 vZ 34.S5!

144.09 ZAC 44,10 ETC 213,07 CLP-|4?.5|

DIFFERENTIAL C_RECTXON$ NXO-COUR$E EXECUTION ACCURACY
T0[-1.5819 TRA-1,1804 TC3-1.7533 8AU .8037 SGT 2998.3 $GR 681.4 SG3 141.8

ROE .2594 RRA -.0085 RC3 .5508 FAU .04592 RRT -.8117 RRF -.978T RTF .9041

rOE -.8406 FRA -.15JT FC3-J.Z163 BSP 9432 $G8 _O74.9 RZ3 .3972 R|3 -o9139

BO[ 1.6030 ERA 1.1805 BC3 1.8398 FSP -462 $GI 3049.9 SGZ 39J.2 THA 169.37

LAUNCH DATE DEC 27 1965 FLIGHT TXI_ 120.00

H[LZOCENTRIC CONIC 0|STANCE 36|._82
RL ]4T.12 LAL .00 LOt. 93.03 VL 28.143 GAL -9.3| AZL 99.48 HCA 173.07 SNA |3|.|_ [CC .20173

RP 108.76 LAP -.81 LOP 270.18 VP 37.793 GAP 8.Z8 ATP _!0.5_ TAL Z24.04 TAP 39.|2 RCA 104.67

RC 125.075 GL -40.38 GP 6Z.ZJ ZAL |29.T0 ZAP J|S.|3 [T$ 5?.58 ZAE 107.78 [T[ 144.45 ZAC 52.26

PLANETOC[NTR]C CONIC
C3 49.455 VHL 7.O3Z OLA -56,68 RAL 327.91 PAO 65_.8 V[L 13.O70 PTH 2.39 VHP 9.366 OPA 38.39
LNCH AZMTH LNCH TXN( L-I TIME IN| LAT IN| LONG |NJ RT A$C IN| AZNTN IN| TIME PO CST TIN

38.61 4 14 5? 1931.75 24.50 33.2| 220.4? |42._7 4 aT 9 J331.8

141.39 13 2? 34 5591.68 24.51 Z59.AO Z_0.48 |A2.80 J3 0 d6 4991.7

38.$1 L 14 3? 1931.73 24.50 55.Z| ZZ0.47 142.87 4 4T 9 1331.8

I41.39 13 Z? 34 359J.68 24.31 259.40 220.A8 142.86 15 O 40 4991.7

38.61 d IA 5T 1931.75 24.30 53.21 220.47 IAZ.ST 4 47 g 1331.8

J41.39 J3 Z? SA 339J.68 24.31 259.40 220.48 142.86 J3 0 40 4991.T

DZF¥[R[NTIAL CORRECTZON$ NXO-C(XIR$( £X[CUT|OI ACCURACY

TDE-3.JB47 TRA -._12_ TC3-1.1ZGA BAU .?711 8ST 3|3_.9 SGR 623.Z 5G3 96.1

RD( .4034 RRA -.2066 RC3 .306E FAU .OZ?A2 RRT -.6689 RRF -.8837 RTF .9376

FO[-|.OTSO FRA .0703 fC3 -.4800 BSP 9764 $GB 3|94.3 223 .3265 R|3 -.9442

BD[ 3.2104 8RA .5522 BC3 1.1865 FSP -308 SG| 3|6I.J SGZ d59.| THA 172.26

6.830 DPA 25.03 RAP 294.13 ECC 1.5578

PO CST TIN _NJ Z LAT IN| Z LONG

1053.2 27.49 17.53

§001.4 77.50 257,TA

1053.2 27.48 IT.53

5061.A 27.50 257.74

1033.2 27.49 17.55

5061.4 27.30 257.?A

ORBIT DETERNINAT|ON ACCURACY
ST 1634.7 SR 260.7 SS 499.0

CRT -.9546 CR$ .9982 CST -.9766

LSA 1783.3 NSA 123.8 SSA 3.9

ELI 16T3.3 ELI 76.8 ALF 171.A3

ARRIVAL DATE APR 26 1966

|NC 8.4804 Vt 30.282

APO t57.58 V2 34.882

ETC 22_.01 CLP-155.67

RAP 288.14 [CC |.b139
IN| 2 LAT |NJ 2 LONG

30.T7 48.02

$0.78 254.21

30.77 48.02

30.78 25A.21

30.7T 48.02

30.78 254.2J

ORBIT D[TERNINATXON ACCURACY

ST 2605.1 5R 343.J SS 711.4
CRT -,9361CR5 .9723 CST -.9924

LSA 2718.4 NSA 144.3 55A 1.3

ELl 2624.9 EL2 119.8 ALF 177.98

LAUNCH 04TE DEC 27 19(5 FLIGHT TIME 122.0D ARR[VAL OAT[ APR 26 J966

H[L|OCENTRI¢ CONIC DISTANCE 3_6.933

eL 147.12 LAL .O0 LOL 95.03 VL 28.072 GAL -9.01 AlL 120.36 NCA 178.04 SNA 130.81 ECC .20026 1NC30.3811 Vt 30.262

RP lOB.?9 LAP -.99 LOP 2?3,34 VP 37.732 GAP 6.43 AZP 59.83 TAL 222.4| TAP 40,45 RCA 104.45 APO 158.76 V2 34.834

RC lZ?.413 GL -61.23 GP 75.30 7AL IO5.72 7AS 100.97 ET$ 119.16 7AE 85,13 [T[ 196o74 ZAC 63.71ETC 293.3? CLP 138.58

PLANETOCENTRIC CONZC
C3 255.594 VHLIG.96T DLA -63.86 RAL 17.59 RAO 6571.5 VEL 19.414 PTN 3.10 VNP 21.448 OPA 33.77 RAP 260.20 ECC 5.2064

LNCH AZNTH LNCH TIN[ b-1 TIME IN| LAT IN| LONG IN| RT ASC IN| AZNTH ZNJ TIME PO CST TIN IN| 2 LAT IN| 2 LONG

30.03 T I1 35 2300.01 G.SI 71.25 284.32 153.6T 7 49 55 1?00.0 13.?5 $6.02
149.97 17 7 21 5880.98 G,G2 ZEG.ge 284,_4 153,G? 18 45 22 5291.0 13.77 263.73

30.03 7 11 35 2300.01 8.61 T|.25 284.32 153.67 T 49 55 1700.0 13,T8 60.02

149.87 |T 7 21 5830.98 6,62 265,98 Z84.34 153.67 18 45 22 5281.0 13.11 263.73

3D,03 7 11 35 23OO.O1 6.61 T1,25 284.32 153.67 7 49 55 1700.0 J3,?S 68.02

149.97 "17 T 21 5880.98 6.52 266.96 284.34 153,G7 18 45 22 528J.0 13.?? 283.73
OREIT DETERNiNAT|ON ACCURACY

ST 1301.1SR 2051.6 $S 7?3.4

CRT ,9819 CRS -.9903 CST -.898T

LSA 2540.Z NSA 218.0 SSA .3

ELI 2420.4 EL2 208.8 ALF 57.82

DZFFER[NTIAL CORRECTZON3 N|D-COUR$[ EXECUTION ACCURACY

TDE-3.3371 TRA 2.0999 TC3 -.0383 6AU .1636 SGT 20_8.7 S(,R 2478.6 SG3 53.7

208-5.5933 RRA 1,T884 RC3 .0298 FAU .00199 RRT .9408 RRf" .9636 RTF .997|
r0E-1.0925 FNA .3921 FC3 -.0067 OSP 9318 SG8 3241.3 R23 -.1276 R|3 .9918

BOE 6.5133 8RA 2.7583 BC3 .0485 FSP -182 SGJ 3|94.4 SGZ 549.5 THA 30.|8

LAUNCH DATE DEC Z? 1963 FLIGHT TIM_ J_4.00 ARRIYAL 0ATE APR 30 1966

HELIO(ENTRIC CONZC D_STANCE 373.A77
RL 147.12 LAL .00 LOL 9_.03 VL ZJ.00| GAL -8.88 AzL 5|,53 HCA 181.88 SNA 1_0,10 [CC .20|33 INC38.466G VI 30,282

RP 108.81 LAP -1.17 LOP 27_.51 VP 37,872 GAP _.83 AlP J_8.A5 TAL Z21.17 TAP 43.05 RCA 103.90 APO J36.29 V2 34,826

RC J29.T47 GL _O.91GP -?4.ZZ ZAL 102.47 ZAP |0|.|? ETS Z13.98 7AE 79.31ETE 138.8J ZAC 90.95 £TC 4?.34 CLP 135.41

PLANE TOCENTRIC CONIC

C3 $88._26 VHL 19.7|4 DLA 46.94 RAL _J|.74 RAO 657_.1 VEL _.38_ PTH 3._ VHP _.442 DPA -72.78 RAP 138.76 ECC 7.3958
LNCH ATNTH LNCH TIME L-J TIN[ )NJ LAT IN| LONG IN| RT ASC |NJ AZNTH IN| TINE PO CST TIN IN| 2 LAT IN| 2 LONG

50.$6 15 46 _8 488_.15 -2.98 Z26.10 2|8.97 43.14 17 7 34 4266.1 -8.80 220.99

129.14 23 43 8 3411.87 -Z.97 JJZ.6? Z|8.95 43.14 24 40 0 2811.9 -8.78 107.56

50.86 13 48 Z8 4886.15 -2.98 2_6.IO Z18.97 43.14 17 7 34 4266.1 -8.80 220.99

IZg.I4 23 43 8 3411.87 °2.97 112.67 218.95 43.14 24 40 0 2BIJ.9 -8.78 I07.56
50.88 15 46 28 4866.15 -2.98 226.10 218.97 43.14 17 7 34 4266.1 -8.80 220.99

128.J4 23 43 8 3AJ|,B? -2.97 112.67 ZJ8.95 43.1A _4 40 0 281|,9 -8.T8 J07.56
D_FFERENTIAL C_RRECTZONS HID-COURSE IX[CUT|ON ACCURACY ORBIT DETERNINATION ACCURACY

TOE 3.8556 TRA .O2_4 TC3 ".0106 BAU .539_ SGT J063.A SGR 3136.O SG_ 52.4 ST 1062.5 SR 2599.2 $5 106J.4

RDE-8.74|_ RRA 4.Z935 RC3 -.J03Z FAU-.O0447 RRT -.7931RRF -.9833 RTF .8844 CRT -.97_8 CRS -9980 CST -.9894

FOE |.8823 FRA -.$363 FC3 .0100 8SP 9674 5GB 3330.3 R23 -.J164 RI3 -.9929 L5A 2994.2 N5A 213.7 55A .9

80( 9,4751 BRA 4.2936 Be3 .1038 FSP -163 SG! 3271,Z SG2 62A.8 THA J05.54 ELI _800.0 ELI 211.2 ALF 111,90

2059



JPL TM'33-99 EARTH--VENUS TRAJECTORIES (VOL 2, 1965-663

LAUNCH 0ATE DE( Z7 1969 PLIGHT TIME |Z6.DO ARRIVAL DATE MAY Z 1966

HELZOCENTR|C CONIC DISTANCE _79,10_

RL J4?.lZ LAL .00 LOL 95.03 VL 27.930 GAL -8._5 AZL ?3oSZ HCA 164.83 SMA 129.60 ECC .20000 INCI6.I_IO VJ 3D,ZBZ

RF |OB.B4 LAP -l,34 LOP Z79.&7 VP 37.6J3 GAP 6.97 AZP 106,13 TAL Z|9.48 TAP 44.31 RCA 103.69 APO I55.52 VZ 34.B19

RC 132.074 GL 54o19 GP -60.76 ZAL 115,53 /kP JJ7,45 (T$ 296,42 7A[ lOS,Z| ETE 204.59 7AC 79,6§ ETC |IT.60 CLP-J60.66

PLANETOCENTRIC CONIC

C$ 90.095 VHL g.49| DLA 35.95 RkL 302.26 RAD 6569.9 VEL 14,54| PTH 2.64 VHP 9.632 OPA -79.15 RAP 552.01 ECC 2.4826

LNCH ATNTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO C$T TIN INJ 2 LAT INJ 2 LONG

66,97 J6 |9 31 4434,14 -JI,6Z 196,43 I95.90 55.74 17 33 25 3934.1 -16.04 190,00

IJ5.13 El 54 27 3374.33 -11.60 IJ6,Dl 195.79 33.74 22 50 41 2774.3 -16,02 l10.45

B6.B? |6 19 3I 4434.14 -|J,62 196,45 195.90 55,74 J7 33 25 3854.J -16.04 |90.00

J13.13 21 54 27 3374.33 -ll.60 1|6.91 195.79 55.74 Z2 50 41 2774.5 -16,02 |10.45
BB.B7 16 19 31 4434,14 -11.62 196.45 193,80 55.74 17 33 25 5834.1 -16.04 190.00

II3.13 21 54 27 3374.33 -11,60 116,91 J95.79 55,74 22 50 41 2774.3 -16.02 110.45

OIFFERENTIAL CCRRECTJON$ NIO-COUR6E EXECUTION ACCURACY
TOE 3.7183 TRA-3.2774 TC3 -.5374 BAU .6474 SGT 347|,5 6GR 56?°0 $G3 92.9

ROE -.0644 RRA .7380 RC3 -.01_| FAU ,02301 RRT -.7342 RRF -,5129 RTF .9597

FOE J.3679 FRA -,6903 FC3 -.2404 BBP 10987 $G8 3517,3 223 -,2939 RI3 -.9549

BOE 3.7188 BRA 3,3639 BC3 ,5375 FSP -316 SGI 3496,6 SG2 392.2 TNA 173,09

LAUNCH DATE DEC 27 J965 FLIGHT TIN( J28,00

HELIOCENTRIC CONIC 016TANC[ _94,90|

RL I4T.I2 LAL .O0 LOt. 95.03 VL 27.860 GAL -8.26 AZL 78,98 HCA |97.94 BNA
RP 108,B6 LAP -1.51 LOP 282.83 VP 37.555 GAP 7.15 AZP I00.92 TAL 2J7.86 TAP

RC 134.395 GL 46.02 GP -45.48 7AL IZZ,3Z ZAP 129,56 ETA 299.66 7AE 114.45 ETE

PLANETOCENTRIC CONIC
C3 _,695 VHL 7.324 0LA 27,34 RAL _03,17 RAO 65_,9 V_L J3.229 PTN 2.42 VHP

LNCH AZMTH LNCH TIME L-I TIN_ |NJ LAT IN| LONG IN| RT ABe IN| A2NTH IN| TIME

90.00 20 B 42 3592.63 -18.23 136.76 I90,O4 67.95 21 0 34

90.00 18 I2 30 3971.14 -7.28 |59.I5 I64,98 6_,56 19 IB 4J
100.00 22 11 lO 3J97.80 -22,54 I09,48 191,92 69,93 23 4 29

IOO.O0 tS 52 42 384J.Z0 -3.23 |47.39 I82.66 60,27 I9 56 43

lIO.O0 0 f3 2 2797.47 -30.04 9J.9I 194.64 72.96 J 9 39

110.00 19 I 16 3814.29 3.49 |4J,|B J78,49 55,97 20 4 50

OIFFERENT|AL CC_R_<T[ON$ NIO-COUR_NE EXECUTION ACCURACY

TOE 2.46_0 TRA-2,9981 7C3-I.0964 BAU .7987 SGT 3582.0 SGR 327,7 SG3 |34°4

ROE .259I RRA .2337 RE3 -.0869 FAU .04085 RRT .0195 RRF .3932 RTF .9234

FoE 1.3600 FRA -.6913 re3 -.6593 BSP Ill03 $G¢ 3597.0 223 .3754 RI3 ,9235

BDE Z.4766 BRA 2.9092 BC3 1.09_9 rap -448 SGI 3592.0 SG2 327.6 TNA .10

ORBIT DETERMINATION ACCURACY

ST 2361.5 $R ITs.O 55 599.2

CRT -.5|50 CR$ .3997 CST ".9915

LSA 2462.9 MSA 173.6 55A I.i

ELI 2363,2 EL2 149.O ALF 17T.82

ARRIVAL OAT( NAY 4 1966

J29.10 ECC .199Z5 INCll.OlSI vl 30.282
45.80 RCA 103,38 APO 154.83 V2 34,8|Z

ZO8.1I ZAC 70.93 ETC 130.38 CLP-135,29

7.162 OPA -6A.12 RAP 332,0B ECC 1,p927
PO CST TIN IN| 2 LAT INJ 2 LONG

2992.6 -2J.07 1Z9.73

337|.| -10.90 152.34

2597.8 -25.08 10|.6I

324|.Z -7.J6 140.9I

"2197.5 -32,09 73.29

3214.3 -I.00 I34.97

ORBIT OETERMINATZON ACCURACY

ST 2074.3 SR 213.5 55 663.5
CRT .7657 CR5 -,BBJ6 CST -.97B6

LSA 2180.5 NSA 186.8 SSA 2,0

ELl 20Bl.0 EL2 136.9 ALF 4.53

LAUNCH DATE DEC 27 1965 PLIGHT TIME |30.00 ARRIVkL DATE NAY 6 1966

HELIOCENTRIC CONIC

RL 147.12 LAL .00

RP lOB.B7 LAP -1.66

RC 136.T09 GL 40.67

PLANETOCENTRIC CONIC

C3 41.396 VNL 6.434

LNCH ATNTN LNCH TIME

90.00 Zl 57 2

gO.O0 J6 37 50

lO0.OO 23 34 45

lO0.O0 17 42 49

ll0.00 I 20 42
liD.DO IB I7 17

DIFFERENTIAL CCRRECTJON$
TOE J.9344 TRA-2.6792 TC3-1,5317 BAU ,8493

ROE .2329 RRA .1582 RC3 -.0932 FAU .04994

FOE 1.2777 FRA -,6464 FC3-1.0443 BSP 11549

BDE 1.9483 BRA 2.6839 Be3 1.5345 FSP -33_

DISTANCE 390.712

LOL 95.03 VL Z?.790 GAL -7.g6 AlL 91.24 NCA 191.09 3MA 12J.62 ECC .19969 INC 8,T632 Yt 3D.282

LOP 285.00 VP 37.A96 GAP 7.33 ATP 96.60 TAL 216.22 TAP 47.31RCA I03.06 APO 154,17 VZ 34.505

GP -35.27 7AL 126,03 7AP 137.63 ETS 306.69 7J[ 120,56 ET[ 205.29 7At 55.83 (TO |37.IT CLP-154.51

OLA 22.43 RAL 304.88 RA0 6558.6 V(L 12.758 PTH 2.32 VHP 6.343 DPA -53.71 RAP 326.54 (CC J.6BJ5

L-I TIME INJ LAT JNJ LONG INJ RT AS¢ lNJ ATMTN INJ TIME PO CST TIN INJ 2 LA T JNJ 2 LONG

5181.47 -26.33 109.44 168.|7 79,20 22 50 3 2581.5 -27.56 100.99
4252.62 1.74 174.92 |79.I0 51,73 17 48 43 3652.6 -2.06 IBB.29

2966,38 -28.44 66.69 188.59 80,38 24 22 32 2266.4 -29.47 ?B.04

4042.95 3,61 159.47 177.06 60.31 IB 50 |l 3443.0 -.37 151.94
2547,25 °33.60 63.3I 169.46 83.29 2 3 9 1947.2 -34.16 54.J1

3934,86 8.03 147.54 174.32 56.67 19 22 52 3334,9 3.61 14l.Z7

NIO-COURSE EXECUTION ACCURACY ORBIT DETERNINATIO_I ACCURACY

SGT 3676.1S6R 284,0 SG3 161,4 ST 1_89,5 JR 212.4 55 532.3
RRT ,|92I RRF .5701RTF .9053 CRT .8025 CR5 -.9297 CBT -.9665

BGB 3687.1 R23 ,4027 RI3 .90_6 LBA 1994,1NSA I96.T 5SA 3.2

$G1 3575,5 SG2 27B.6 THA .85 ELI 1897.2 EL2 126.2 _LF 5oj8

LAUNCH DATE DEC 27 1965 FLIGHT T|IAE 132.00 ARRIVAL DATE NAY 9 1966

HELIOCENTRIC CONIC DISTANCE 396.522

RL 147.|2 LAL .00 LOt. 93.03 VL 27.72I GAL -7,66 ATL 92.50 NCA 194.24 _A 128.14 ECC .19824 INC 7.4968 VI 30.282

RP |08.89 LAP -I.84 LOP 289.16 VP 37.4A2 GAP 7,52 AZP 97.27 TAL 2|4,57 TAP 48.81 RCA 102.74 APO 153.55 VZ 34.801

RC 139.015 GL 37.12 GP -28,37 7AL 127.67 7AP J4_.10 ET6 _IJ,90"TAE |24.00 ETE 201,9l 7AC 63.34 ETC I4Z.I6 CLP-|55.33

PLANETO_ENTRIC CONIC

C3 35._85 YHL 5.940 OLA 19.23 RAL _O6.67 RAO 65_.4 VEL |2.5J6 PTH 2._7 VHP 6.O13 DPA -46.47 RAP 327.56 ECC 1.5807

INCH ATNTH LNCH TIME L-I TIME JNJ LAT IN| LONG IN| RT AS( JNJ AZNTH IN| TINE PO CBT TIN IN| 2 LAT IN| 2 LONG
90.00 22 42 41 3000.56 -27,98 96.47 |85.89 95.49 23 32 41 2400,6 -29.32 97.82

90.00 J6 6 29 4352.83 4.93 JB0,52 |76.2? 62.08 J7 19 2 3TBZ.B I.JB IT3,BB

t00,00 0 19 52 2699,8? -29.72 74.49 |96,02 96,67 l 4 52 2099.9 -29.97 65.69

lO0.O0 17 J5 55 4179.75 6.49 163.22 175,43 60.?6 J8 24 44 3529.8 2.54 156.65

JI0.00 I 53 51 2405.61 -34.18 52.32 J96.|B 99.77 2 33 5? 1905.8 -33.94 43.09

J|0.00 17 58 25 3993.58 10,3| JB0.B0 J73.|0 5?.23 19 5 l 3395.6 5,92 |44,46

O_FF[R[NTIAL CORRECTION5 N|D-COURS[ EXECUTION ACCURACY OREIT OETERNINAT|ON ACCURACY

TOE 1.6572 TRA-2.5316 TC3-1.8799 BAU .9870 SGT 3771.? BGR 246,3 SG3 J76.2 ST 1779.J $R 197.2 55 603,3

ROE .2005 RRA .1255 Re3 -.0700 FAU .05422 RRT .J755 RRF .5526 RTF .8947 CRT .7970 OR5 -.9393 CBT -.9557

FOE 1,J8B5 FRA -,5759 FC3-J.3304 _$P 11883 BG_ _779,8 R23 .4011R|_ .8950 LSA |876.9 MBA 203.7 55A 4.5

BOE 1.6693 BRA 2.5347 BC3 J.8802 FBP -597 SGJ 3772.0 SG_ 242.6 THA ,66 ELI 1795.0 EL2 |]5.6 ALF 5.07
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 2, 1965-663

LAUNDRY 0ATE 0EC 27 J965

HELIOCENTRIC CONIC

RL 147.12 LAL .0O

RP |Da.gD LAP -|.99

RC |41.312 GL 34.65

PLAN[TOCENTRIC CONIC

C3 31.S04 VHL 3.613

LNCH AZMTH LNCH TIME
90.00 23 11 5

90,00 J5 5_ 24

I00.00 0 AO 15

100.00 17 3 31

IJ0.O0 Z I6 15

110.00 17 50 EO

FLIGHT Tl_ 134.00 ARRIVAL OAT[ NAY |0 J960

01STANCE 402.326

LOL 95.03 VL E7.653 GAL -7.35 AZL B3.32 MCA 197.40 SMk 127o68 [CO .19792 INC 6.6825 VI 30.282

LOP Z9Z.32 VP 37.387 GAP ?.70 ATP 96.38 TAL 212.90 TAP 50.30 RCA 102,41 APO 152.94 v2 34.797

GP -23.52 7AL |ZS.ZZ ZAP J47,01 ETS 316.01 ZAE 126.02 ETE 198.94 ZAC E2.38 ETC |46.08 CLP-J58.|6

OLA 17.18 RAL 509.47 RA0 6568.3 VEL JZ.364 PTH 2.23 VHP 5.88J 0PA -41.20 RAP 527.92 ECC 1.3185

L-I TIME ZNJ LAT |MJ LONG IN| RT A$C |NJ 47MTH IN| TIME PO CST TIM |NJ Z LAT IN| 2 LONG
2891.83 -29.3f 88.54 JB4.6l 89,45 23 39 |? 2291.8 -28.09 T9.88

4ADA,4D 6,59 J83,43 J75,86 62,_D J7 3 _B 3_D4,4 7,B_ J7_,7_

2597.$3 -29.89 66,90 184.6! 90.66 | 29 32 1997.6 -29.47 58.1|

4173.jJ_3 7,97 165,73 175,11 61,10 IB 13 25 3513,8 4,06 139.13
2316.00 -33.99 45.31 104.42 93.91 2 54 51 1716.0 °33.07 36,19

4028.23 11.30 152.57 172,98 57,59 JB 57 28 3429.2 7.15 146.JB
OIFFENENTIAL CORRECTIONS

TOE 1.4946 TRA-Z.4149 TC3-2.1736 BAU .9156

eOE .1913 eRA .IOBO RC3 -.0378 FAU .05567

FOE 1.1074 FRA -.4934 FC3-1,3297 BSP |2148

gO[ 1.3035 BRA 2.4173 BC3 2.1740 FSP -605

LAUNCH DATE O£C Z7 1965

HELI(XENTRIC CONIC

NID-COUR$£ EXECUTIOI ACCURACY ORBIT 0ETERN|NATION ACCUR4CY

SGT 3665.1 5GR 222.1 $G3 |83.4 ST 1712.3 $R |88.2 $5 380.6

RRT .1025 RRF .4684 RTF .8973 CRT .7929 CRS -.g471 C$T -.9462

SGB 3871,5 R23 .3791 R13 .8874 LSA 1605,7 MSA 208.6 SSA 3,?

5G1 3865.2 SG2 ZEJ.O THA .34 ELI J?18.9 EL2 114.3 ALF 5.00

FLIGHT TII41[ 1)6._ ARRIVAL DATE NAY |2 1966

DISTANC_ 408.|_3
RL I47.12 LAL .OO

RP 108.92 LAP -Z.J4

RC 143,398 GL 32,88

PLAN(T(X[NTR;C CONIC

C3 28.J37 VHL 5.370
LNCH ATNTH LNCM T|ME

• O.OO _3 30 57

90.00 IJ 46 56

IO0.O0 J 5 J

JO0.OO 16 39 29

i10.O0 Z 32 47

I10.OO 17 48 13

DIFFERENTIAL C(_RRECTXON$

TOE 1.3894 TRA-Z.3JTO TC3-2.4445 8AU .9424

#O£ .1F14 RRA .0942 RCJ -.0053 rAU .05577

FOE 1.0350 FRA -.4186 FC3-J.674IZ BSP IZ462

BOE 1.3998 8RA 2,3J89 BC3 2.4445 FSP -615

LOL 93.03 VL 27.383 GAL -7.03 ATL 83.89 HCA Z00.35 SNA 177.EE ECC .19773 IN( 6.11ZJ VJ 30.282
LOP 295.48 VP 37.333 GaP ?.BB AZP 95.73 TAL 2||.2J TAP 31.77 RCA 102.06 4PO 152.37 ¥Z 34.?93

GP -19.98 74L 128.09 ZAP 149.97 ETS 319.30 ZAE 127,26 ETE J96.48 ZA( 62.36 ETC 149.22 CLP-137.|0

DL4 J5,67 RAL 3|0.27 RAO 65_.2 V[L JZ.Z36 PTH 2.Z0 VHP 5.838 OPA -37.17 RAP 328.83 ECC 1.4746

L-_ T;t4E INJ LAT INJ LCNG |NJ RT A$C ;NJ ATNTH XNJ T|ME PO CST TIM |NJ 2 LAT |NJ 2 LONG

2820.94 -28.25 83.35 184.JZ 92.05 24 I7 59 2220.9 -77.67 74.74

4430.94 7.4Z 184.94 |76.I0 62.59 JF 0 41 3630.9 3.69 |75.24

2330.Z7 -29.73 61.89 |84.04 93.28 I 47 12 1930.3 -28.96 53.1T
4196.84 8.73 167.0Z 175.40 61.30 18 9 26 3596.8 4.93 160.40

ZZ53.67 -33.61 40.64 183.64 96.65 3 10 23 I653.7 -3Z.32 3J.65

4044.ZJ 12.09 153.44 173.39 57.76 18 55 37 3444.2 7,75 J47.03

MTO-C(_JR$E EXECUTION ACCURACY OR0JT DETERMINATION ACCURACY
SGT 3961.7 SGR 210.7 $G3 I96.7 ST 1672.8 SR 195,6 $$ 562.1

RRT .0L_PO9 RRF .3594 RTF .8822 CRT .7937 CRS -.9557 C$T -.936J

SGB 3967.3 223 .3410 RI3 .882Z LSA 1761.4 MSA 214.1 $SA 7,|

$G1 396|.7 $52 210.7 THA .06 ELI 1679.3 EL2 J|_.0 ALF 5.07

LAUNCH OAT[ 0[C 27 1965 FLIGMT TIME 138,00 ARRIVAL OAT[ NAY J4 1966

HELIOCENTRIC CONZC

RL 147.12 LAL .00

RP 109.95 LAP -Z.28

RC J45.874 GL 31,56

PLAN[ TOCENTN|C CONIC

C3 26.190 VHL 5.176

LNCH A?MTN LNCH TIME

90.00 23 45 50
90.00 13 46 43

lOO.OO I 19 16

IO0.O0 16 39 33
JI0.00 2 45 44

II0.00 17 49 54

DIFFENENTIAL CORRECTIONS

TOE 1.3233 TRA-Z.Z240 TC3-E.6979 BAU .9863

ROE .1678 eRA .0817 RE3 .O256 FAU .05496

FOE .9736 FRA -.3435 FC3-1.7766 68P 12774

BOE J.3339 BRJ Z.2255 8C3 2.6980 rsP -616

01ST&NEE 413.912

LOL 93.03 VL 27.318 GAL -6.71 47L 84.31HCA

LOP 296.64 VP 37.281 GAP B.06 47P 95,21 TAL

GP -17.31 7AL 1Z7.49 ZAP 152.34 ETS 321.95 Z4E

203.?| 5M4 |26.77 [CO .19T65 INC 5.6880 vi 3O.Eez

209.51 TAP 33.22 RCA 101.?1 APO 151.82 V2 34.T90

128,0_ ETE 194.49 ZAC 6Z.95 ETC |51.80 CLP-158.08

DLA 13.05 RAL 312.11 RA0 6568.1 VEL 12.172 PTH 2.16 VMP 5.642 OP4 -33.95 RAP 330.12 [CO 1.4409

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ ATMTH INJ TIME PO CST TIM INJ Z LATINJ 2 LONG

Z773.29 -26.08 79,88 184.17 93.78 24 32 3 2173.3 -27.26 71.31
4441.91 7.77 165,56 176.72 62.68 17 0 45 3841.9 4.04 178.66

24$4.61 -29,50 58.52 104,04 95.0_ Z 0 41 1684.6 -28.49 49.86

4205.8| 9.02 I67,53 178.04 61.)_ J8 9 _9 3605.8 5.|3 160.90
2214.07 -33.23 37.45 183,52 98._0 3 22 38 1614.1 -31.70 28.36

4049.12 12.26 153.71 J74,11 37.84 JB $7 24 3449.1 ?.93 147.E9

MID-COURSE EXECUTION ACCURACY OR61T DETERMINATION ACCURACY

SGT 4053.2 SGR Z09.7 SG3 187.4 5T 1254,6 $R 187,8 83 549.2

RRT -.0479 RR4r .2529 RTF .87_0 CRT .8060 CRS -.9652 CST -.9317

$69 4060.7 RE3 -.29_4 R13 -.BTBO LSA 1739.9 MSA 217.6 $$A 8.3

$G1 4055.3 SGZ Z09.4 THA 179.86 _L| |66|.6 EL_ IIO.T ALF 3,25

LAUNCH DATE DEC 27 1965 FLIGHT T11q[ IdO.O0 ARRIVAL DATE NAY 16 |966

HELIOCENTRIC CONIC

RL IA7.IZ LAL .00

RP 108.93 LAP -2.42

RC 146.I3_ GL 30,_5

PLAN(TOCENTR|C CONIC

C3 25.130 VHL 5.013

LNCH AZNTH LN_H T|M_
90.00 0 I 24

90.OO 13 30 6

100.00 I 30 39

100.00 IF 3 36

110.00 Z 36 ZJ
|10.00 |7 54 19

DIFFERENTIAL CORRECTIONS

TOE 1.2749 TRA-2.1402 TC3-Z.9550 8AU .99_9

ROE .J873 RNA .0690 RE3 .0529 FAU .054J0

FOE .9190 FRA -.2807 FC3-I.8640 BSP 13245

80_ J.2859 8RA Z.1413 8C3 2.9554 FSP -628

DISTANCE 419.692

LOt. 9_.03 VL _7,452 GAL -6.37 AZL 84.64 HCA 206.87 SMA 126.33 ECC .19770 INC 3.3587 Vl 30.282

LOP 301.80 vP 37.230 GAP 9.Z4 AZP 94,78 TAL 207.79 TAP 54.66 RCA 10J.35 4PO 151.30 ¥2 34.787

GP -15.E3 7AL 176.54 ZAP 1_4._| ETS 324.J0 74_ 128.59 (T( 19_.87 74( 63.94 ETC 153.94 CLP-159.06

0LA 14.60 RAL 313.99 RA0 65M.0 VEL IZ.IOA PTH _.17 VHP 5.675 OPA -31.27 R4P 331.6J ECC 1.4J 36

L-I TIME |NJ LAT INJ LONG INJ RT A$C INJ AZNTH |NJ TIM( PO CST TIM INJ _ L4T INJ 2 LONG
2741.3J -27.92 77.55 J84.63 94.94 0 47 5 2141.3 -26.94 69.02

4442.ZZ 7,78 163.58 177.58 62.69 17 4 8 3842.Z A.05 I78.67

2453.71 -29.30 56.24 |84,48 96.23 2 |1 28 1653.? -29.|2 47.64

4205,05 9.00 167.48 |76.93 61.37 18 13 41 3605.1 5.|J 160,66

2183.35 -32.92 35,27 183.88 99.76 3 32 46 1585.4 -31.23 22.46

4046.18 12,16 153,55 J75.04 37.80 19 I 43 3446.2 7.82 J47.14
MI0-C(_JR_E EXECUTION ACCURACY ORBIT 0[TERMINATION ACCURACY

8GT 4|58._ SGR Z14,5 SG3 J87,4 ST 1645,1 SR 192.8 SS 556.4
RRT -.0946 RRF ,1607 RTF ,8764 CRT .8197 CRS -.9737 C$T -.9269

SG_ 4J63.7 R23 -.2449 RJ3 -.8763 LSA 1727._ MSA ZIg.0 $SA 9,T

SGI 4J56.2 SG2 213.6 7HA 179.72 EL1 1652.? _LZ 109.9 4LF 5._J

206|



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 2, 1965-665

LAUNCH DATE DEC Z? 1965 FLIGHT TIN£ |42.00 ARR|VAL DATE NAY IB IgG6

HELZOCENTRIC CONIC O|$TANC[ 4Z_,45T

RL 147.|Z L&L .O0 LOL 95.03 VL Z7.386 GAL -6.03 A2L 84.9] HCA

RP 108.94 LAP -Z.55 LOP 304°97 VP 37.180 GAP 8.41 kTP 94.41 TAL

RC 15D.390 GL 29.?6 GP -]3.58 ZAL 115.30 ZAP J56.00 ETS 315.85 rAE

PLANETOCENTRJE CONIC
C3 23.719 VHL 4.87| DLA 14.42 RAL 3|5.94 RAD 6568,0 VEL ]Z.046 PTH 2.J5 VHP 5.926 DPA -18.99 RAP 333.ZS ECC |.3905

LNCH ATNTH LNCH TIME L-! TIME IN] LAT IN] LONG |NJ RT ASC IN] ATNTH IN] TIN( PO CST TIN |NJ 2 L4T IN] 2 LONG

90.00 0 lO 48 2720.85 -27.79 76.07 183.42 95.67 0 56 9 ZlZO.8 -25.71 67,57

90.00 15 56 J4 4434.5J 7.53 185.14 ]?8.65 62.62 |7 ]O 9 3834.5 3.8J I78.44

100.00 ! 39 5J 1433,66 -29.]4 54.78 185.25 96,98 2 20 24 I833.7 -17.87 46.20

lO0.O0 ]7 9 52 4]96.93 B.73 167,03 ]?B.0| 61.30 I8 ]9 49 3596.9 4.8_ 160.al

JlO.OO 3 5 ZO 2166.16 -32.69 33.81 184.6i |00.59 3 41 27 I566.Z -30.89 15,07

l[O.OO J8 O 51 4037.20 11.83 153.06 176.15 57.69 |9 8 9 3437.2 7.48 146.66

DIFFERENTIAL CORRECTIONS M_D-<OUR_N[ EXECUTION A(CURA{V O_8IT DE TERNINA TION ACCURACY

TOE J.2836 TRA-2.0163 TC3-3.14SZ BAU .998] SGT 4203.0 SG_ 228.7 SG3 ]82.8 ST 168].6 SR ZDZ,9 S$ 549.7
ROE .17]5 RRA .0592 RE3 .OSZ4 rAU ,05099 RRT -.IZZ3 RRF" .1131 RTr .8639 CRT .8456 CRS -.8841 CST -.9243

rOE .9]00 FRA -.J788 FC3-I.B603 BSP 12796 8GB 4209.3 RZ$ ".Z111R]3 -.8638 LSA ]766.5 NSA ZZ4.B SSA 10.3

8DE ].1950 8RA Z.OITZ SC3 3.1463 FSP -351 $_| 4103,1 8GZ 227.0 THA 179.62 ELI J690.3 ELI 107.7 ALr 5.85

2]0.03 SNA ]25.90 E(C .J9?88 INC 5.OgaZ v! 30.28Z

Z06.05 TAP 56.08 RCA I00.99 APO ISO.Sl vZ 3a,7B6

]28.97 _T[ 19].54 ZAC 65.22 ETC I55.?6 CLP-|6D.D2

LAUNCH DATE DEC 17 1965 FLIGHT TINE [44.D0 ARRIVAL DATE NAY ZO 1966

HELIC_¢NTRIC CONIC

RL 147.12 LAL .00

RP ]08.9A LAP -Z.67

RC J51.629 GL 29.]4

PLANE7OCEHt_I¢CONIC
C3 2Z.524 VHL 4.748
LNCH AZNTH LNCH TIIz_

eo.oo 0 18 37

90.00 J6 4 32

100.00 J 47 41
]00.00 17 IS 9

]10.00 3 J3 13
JlOoOO 1J ¢ 8

DIFFERENTIAL COR_ECf_

TOE ].ZSB7 TRA-],9364 7C3-_.41_0 BAU 1.0Z79

ROE .1740 kRA .OAS_RC3_ .1034 rAu .0_018
FOE .B586 rRA -.1355 rC_-J.928S BSP 134_6

8DE J.1708 8RA 1.9370 B_ 3.4J56 rSP -58_

DISTANCE 431.Z19

LOL 95.03 VL 17.311 GAL -5.69 AZL 85.11 HCA 213.19 SNA ]25.48 ECC .]9820 INC 4.8757 vl 30.18_

LOP 308.13 VP 37.|3| GAP 8.59 AZP 94,08 TAL 204.30 TAP _7.49 RCA JO0.6| APO 150.34 v2 34.785
GP -IZ,Z4 ZAL JZ3.B4 ZAP 157,50 £78 327.26 ?AE |29.Z4 ET( |90.44 ?AC 66.?l ETC 137.30 CLP-_60.97

OLA J4.48 RAL 3J7.96 RAO 6_67.9 VEL 11,996 PTH 2,|4 vHP 5.9_0 0PA -26.97 RAP 335.00 ECC 1.3707

L-| TIME ZNJ LAT _NJ LONG ZNJ R? A$C IN] kZNTH |NJ TZN(

1709.08 -27.7J 73.22 1e6.48 96.09 1 3 46
4420.86 7,11 JBA.36 !19.90 6_,_Z 17 JJ 13

1421.83 -29.04 53.gJ 186,_10 97,43 Z 18 3
4]83.36 8._9 J66.17 179.16 61.J8 18 Z7 51

ZJ54,ZJ -31.54 3Z.91 185.63 101.J0 3 49 7

A013,78 11.34 15Z,3Z ......J77_4}_ 57.54 ]9 ]6|0
M_0:L'O(_R_ EXECUTION ACCURACY

SGT 4_1_.7 $¢R 2_8.8 8G3 JeZ.3

RRT -.1319 RRF .0565 RTF .8680

J_B 43_E.4 RZ3 -.1737 RI3 -.86e0

8GJ 431_.9 SG2 _36.7 THA 179._6

PO CST TIN IN] Z LAT IN] Z LONG
2]09.J -18.57 66.73

3820.9 3.37 ITT.EB

1811.8 -_T.TJ 45.36

35_S.4 4.38 I59.66

]554.Z -30.67 Z4.ED

34_3.8 8.98 145.S_

ORBIT OETERNiNAT_ON ACEU_(_

CRT .8_13CR8-9894 CST-91_8
LSA !168.3 NSA Z12.3 5SA IJ.9

ELI 169_.9 EL2 J06.J AL¥ 6.18

LAUNCH D4TE DEC 17 1963 _LIGHT TINE J46.00 ARRIVAL DATE NA y ZZ 1966

HELIOCENTRIC CONIC

RL |4T.]Z LAL .0O

RP JD8.94 LAP -2.18

RC |54.855 GL 18.6_

PLANETOCENTRIC CONIE

C3 Z|.A?O VHL 4.634

LNCM ATNTH LNCH TIN(

90.00 0 E5 14

90.00 ]_ J4 43

lO0.OO I 5A E7

tOO,OO 17 28 lZ
_lO,OO 3 ZO 11

JlO.OO _8 18 51

DIFfeRENTIAL CORR6CTION$

TOE J.1595 1_A-1.8373 TC3-3.6_48 BkU 1.0497

RD6 .J781 RRA .033B RE3 .1238 FAU .04657

rOE .8ETZ FRA -.073A FC3-1.9585 BSP 13836

BOE ].ZTZO BRA 1.8376 BE3 3.6569 FSP -580

DISTANCE 436.983

LOL 93,03 VL 27.257 GAL -S.33 AZL 85._1NCA-Z]6.35 SMA

LOP _I]._9 VP 37.084 _AP 8.77 A_P 93.76 TAL Z0_.54 TAP

GP -11.13 ?AL lIE.IT ZAP ]58,83 _TS 318.40 7AE 119.45 [TE

125.06 ECC .19866 INC 4.6913 vJ 30.182

58.89 RCA IO0.Z2 APO ]49.9] VZ 3a.TBa

189.51 ZAC _8.35 ETC J58.84 CLP-161._I

OLA 14.64 RAL 510.07 RAO 6_67.9 VEL It.951 PTN 2.13 VHP 6.063 0PA -15.]6 RAP 336.83 ECC J.3533

L-I TIME IN] LAT IN] LONG IN] RT A$C |NJ AZNTH IN] TINE PO CST TIN IN] Z LAT IN] Z LONG

2704.4_ -17.67 74.69 |81.7_ 96.15 I lO I9 2104.5 -16.51 66,41

4402,30 6.5Z 183.3J |_I.33 62.38 ]? 28 6 380Z.3 Z.TT 176.6*
2416.78 -2B.99 53.54 ]81.60 97.61 2 34 44 1816.8 -21.64 aS.DO

4165._3 1,69 165.25 ]80,69 6].03 ]8 37 37 3565,7 3.77 158.66

ZI48.Z] -32.46 _Z.47 166.93 J01.35 3 56 5 J548.2 -30.56 Z3.TT

A006.56 ]0.7] ]_].39 178.67 57.34 19 25 38 3406.6 6.33 145.04
NIO-COURSE EXECUTION ACCURACY ORBIT OETERNINA TION ACCURACY

SGT 440_.8 S6R 251.0 SG3 180.7 ST 1712.4 SR _0,6 SS 536.7

RRT -.I_ RRF .0_46 RTF .8670 CRY ,8828 CRS -.9939 CST -.9776

SGB 4413.0 RZ3 -.1409 R13 -.8670 LSA J794.5 NSA Z_D.6 SSA 13.J
SGJ 440_.9 8G2 149.8 THA I79.56 ELI I723.4 ELI 103.0 ALF 6.51

LAUNCH DATE DEC Z7 1965 FLIGHT TIN( 148.00 ARRIVAL DATE NAY Z4 1966

HELIOCENTRIC CONIC

RL 147.12 LAL .00

RP 108.94 LAP -2.88
RC 157.067 GL - Z#.lg

PLANETOCENTRIC CONIC

¢5 ZO.541 VHL 4._31

LNCH ATNTH LNCH TINE

90.00 0 30 57

90.00 ]6 _6 36

100.00 Z 0 14

]00.00 17 39 _9
liD.DO 3 16 46

110.00 ]8 Z9 57

DIFFERENTIAL CORRECTIONS
TOE 1._7_5 TRA-I.TSO_ TC3-3.8913 BAU 1.0696

ROE .18_7 RRA .OZZO RE3 ,1411FAU .04680

FOE .8013 FRA -.0178 FC3-J.97_ 8SP 14123
BOE 1.Z855 BRA 1.730_ BE3 3.8949 rSP -572

DISTANCE 441.7Z9

LOt. 95.03 VL ZT.Ig4 GAL -4._6 AZk 85.47 HCA Z]9,5! _k_4A 1_4.66 ECE .J9927 INC 4.5316 v] 3O.Z_Z

LOP 314.46 VP 37.03_ GAP _.9_ AZP 93.30 TAL Z00.76 TAP 60.27 RCA 99.82 APO 149.50 VZ 34.785

GP -JO.Zl 7AL JZO._Z ZAP J60,09 [TS 329.30 ?k( 129.61 ETE 188.75 ZAC 70.12 ETC ]59,81 CLP-|6Z.8I

DLA 14.98 RAL 321,27 RAO 6_67.8 VEL 1J.913 PTH 2.lZ VHP 6.143 DPA -_3.49 RAP 338.71 ECC 1.3381

L-I TIN( INJ LAT INJ LONG INJ RT A$C INJ AZNTM INJ TIN( PO CST TIN INJ Z LATINJ 2 LONG

_705._3 -17.6_ 74._ 189.33 96.Z0 1 16 3 2105.9 -76.54 66.5]
4_7_.6_ _.BO 18_.0_ IJ_._ 6_._4 J7 39 35 3779.6 Z.O4 115.37

ZAJ7.43 -29.00 _._9 ]89.14 97._9 Z 40 4Z lSJT.4 -17.64 45.05
4143.36 6.97 164,0_ ISE.E9 60.86 ]8 48 53 3543.4 3.03 157.46

_147._3 "31.45 3E.40 J88.47 JOJ.39 4 Z 33 I847.Z -30.54 13.70

3986.31 9,97 J50.30 IBO.47 57.13 19 36 24 3386.3 3.57 JA3.97

MIO-COORS_ _XECUTION ACCURACY ORBIT D[TERNINATION ACCURACY
5GT 4490.3 $_R E66.0 SG3 177.6 ST J749.3 SR 731._ SS 559.0

RRT -.]_37 RRF .0061 RTF .8639 CRT .9033 CR$ -.9966 CST -.9241

SGB 4498,J R23 -,JJ46 RJ3 -.8658 LSA 1832,1NSA ZJ7,9 55A ]4.Z

S¢J 4490.4 SG2 164.0 TNA 179.58 ELI 176].8 EL2 98.5 ALF 6.83

ZO6Z



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 2, 1965-661
r,

LAUNCH DATf' 0[C 27 i965 FLIGHT TIME 150.00 ARRIVAL 0ATE MAY 2'(, 1966

HELIOCENTRIC CONIC 0ISTANC[ 448.465

RL 147.lZ LAL .DO LOL 95.03 VL 1T.132 GAL -4.58 A2'L 85.61NCA 212.67 SNA lZ4.Z6 (CC .Z0003

RP IDB.g4 LAP "Z.�B LOP 3J7.61 VP 36.993 GAP 9.|3"A7P 96,13 TAL 196.96 TAP 61,63 RCA 99.41

RC 159.165 GL 27.81GP -9.43 ZAL IJ8.19 FAP 16J.14 (TS 319.99 2.AE 129.77 (T( 166.09 2.AC 71.99

PLANETOC(NTR[C CONIC

C3 19.724 VHL 4.441 OLA 15.44 RAL 3Z4.36 RA0 6567,8 V[L 11.879 PTM 2.1I VHP 6,229 0PA -21.94 RAP 340,66 (CC 1.3246

LNCH AZNTH LNCN TIME L-I TIN[ INS LAT |NJ LONG INS RT AS( INS AZNTH INS TIN( PO (ST TIM INS 5 LAT INS 2. LONG

90.00 0 36 S? 27i2.66 -27,73 75.46 191.09 95.96 1 21 9 2112,7 -26.62 66.99

90.00 16 40 2 4353.51 4.97 180.56 184.72 62.09 17 55 36 3753.5 1.20 173.9!

100.00 2 5 45 2423.0? o29,05 54.00 190.91 97.38 2 46 B 1623.1 -27,75 45.45

100.00 J7 52 55 4118,35 6.14 162.64 184,08 60.69 J9 J 33 3516.3 2.16 156.0e

llO.OO 3 32 49 2150.62 -32,49 32.65 190.26 IOl.Z5 4 B 40 1550.6 -30.60 25.95

liD.D0 16 aZ 20 3953.56 9,lZ 149.07 JDZ.Z6 56.9J 19 46 23 3363.S 4.70 142.77

D|FF[RENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DE TERMINATION ACCURACY

TOE 1,2943 TRA-1.6J$| TC3-4.1269 OAU J.08_O SOT 4571.0 SGR Z$O.Z SC3 174o9 ST 1794,8 SR 242.1 S$ 543.1

N0( .1876 RRA .OJ03 RE3 .1580 FAU .04501 RRT -.1096 RRF -.0031 RTF .8652 CRT .9228 CRS -.99?6 (ST -.9268

FOE .76J0 FRA .0373 FC3-1.9756 6SP 14406 SG8 4580.6 R23 -.0926 213 -.8652 LSA 1878.6 NSA 213.6 SSA 15,3

DOE 1.3078 BRA i.616| EC) 4.1299 FSP -364 SOl 4S?Z.J SGZ 278.5 THA 179.61 ELl lDOB.? (12 91.6 ALF T.JJ

IN( 4.3938 VJ 30.2'82'

APO 149.15 v2' 34.766

(TC 160,63 CLP-J63.T0

LAUNCH OAT( O(C 27 I965 FLIGHT TIN( 152.D0 ARRIVAL OAT( JAY 28 1966

HELIOCENTRIC CONIC

RL 147.J2 LAL .OO

RP 106.93 LAP -3.06

RC 161,446 GL 27.46

PLAN(TOCENTRIC CONIC

C3 J9.006 VHL 4.360

LNCH ATMTH LNCH T|N(

90.00 O 40 21

90.00 J6 54 57

JOO.OO 2 JO 37

100.00 18 7 24

|JO,OO 3 38 $8

liD.DO JJ 55 54

DISTANCE 454.192

104. 95,03 ¥L 27.070 GAL -4.20 AZL 85.73 HCA 225.83 SMA J23.68 ECC .20095 INC 4.2107 Vi 30.282

LOP $20.78 VP 36.950 GAP 9.32 AZP 92.98 TAL J97.16 TAP 62.99 RCA 98.96 APO i48.77 V2 34.768

GP -8.76 ZAL 116.|0 ZAP 16_,11 (TS 3_.5| 7A( 119.90 (T( J87.54 7AC 73,93 ETC 161.74 CLP-164.57

OLA |6.00 RAL 3_1.01RAO 656/.8 V(L 1J.849 PTH 2.10 VHP 6.321 0PA -20.47 RAP 345.64 ECC 1.3128

L-I TIM( INS LAT INS LONG INS RT ASC INS AZMTH INS TIM( PO (ST TIN INS 2 LAT XNJ 2 LONG

2114,13 -21.81 16.31 19J.09 95.55 J 25 47 2114.2 -26.76 67.81

46_4.40 4.04 178.93 186.?0 61.95 16 ? Z 3724.4 .26 175.29

2433.12 -29.13 54.74 192.92 91.00 2 5! J0 I833.2 -27.66 46.17

4090.65 5,21 161.J0 J86.06 60.51 19 J5 35 3490.6 1.25 134.56

2157.91 -31.59 33.Z0 192.29 J00,94 4 J4 34 1551.9 -30.74 24.4?

3936.71 8.20 147.75 184.23 56.70 20 J 33 3338.? 3.76 141._7

ORBIT O(TERMINATION ACCURACY

ST 1651.5 SR 253.3 SS 530.2

CRT .94J0 CRS -.9969 (ST -.9303

LSA 1966,8 MSA 206.7 $SA 16.4

ELI 1866.6 EL2 83.0 ALF 7.35

DIFF[RCNTXAL CORR(C?ION$

TD( J.SZ68 TRA-J.4914 TCS-4.3504 BAU |.I06_

ROE .|927 RRA -.0OO8 RC3 .1719 FAU .04310

FOE .7650 FRA .O�SI FCS-1.963| ESP 1462J

BOE J.3406 BRA 1.4914 BCS 4.35_8 FSP -551

MID-(OUR.q( EXECUTION ACCURACY

SGT 4646.2 SGR 294.3 $G3 J7|.9

RRT -.09IJ RRF -°0034 RTF .864|

SOB 4655,5 RZS -,0759 RJ3 -.8641

SOl 4646._ SGZ _9_.1 THA |79.6?

LAUNCH 0ATE OEC 57 |965 FLIGHT TIN( J54,00 ARRIVAL 0ATE NAY 30 J966

HELIOCENTRIC CONIC

RL |4?,15 LAL .DO

RP |08.95 LAP -3.14

RC 163.619 GL 51.13

PLANETOCENTRIC COMTE

C5 16.343 VHL 4.288

LNCH AZMTH LNCH TIME

90.00 O 44 51

90.00 17 11 16

ZOO,DO 2 15 7

zOO.DO 18 23 13

liD,D0 3 44 |2

liD.DO 19 JO $6

DIFFERENTIAL CORRECTIONS

TOE 1.3637 TRA-I,3819 TC3-4.5724 BAU 1.1246

ROE .J�?B RRA -.0116 RC3 .1630 FAU .O4IS3

FOE ,7487 FRA .1440 FC3-1.9464 BSP 14890

BO[ 1.3760 BRA 1.$6|9 BCS 4.5760 FSP -544

0]$TANCE 459.906

LOL 95.03 VL 27.010 GAL -3.80 AZL 65,64 NCA 218.99 SHA 123.50 (CC .50205 iNC 4.1601 Vi $0°565

LOP 323.95 VP 36,908 GAP 9.51 ATP 92,73 TAL 195.33 TAP 64_34 RCA 96.54 APO 146.43 v5 34.791

GP -8,16 ZAL 113,74 ZAP 163.33 (TS 330.85 ZA( JSO,OZ ETE 187.06 ZAC 73.94 ETC 162.36 CLP-16_.45

DLA 16,65 RAL 329.55 RA0 6567.7 VEL |1.622 PTH 2.09 VHP 6.419 DPA -19.06 RAP 344.66 ECC 1.3055

L-I TIME ]NJ LAT INJ LONG INJ RT ASC INJ AZMTH ]NJ TIN[ PO CST TIM iNJ 5 LAT |NJ 2' LONG

274D.26 -21.91 77.47 195.31 94.97 ] 30 J 1140.2 -26.93 68.95

4292.75 3.03 171.16 188.90 61.83 18 21 51 3692.T -.76 170.53

5447.51 "29,25 55.79 195.16 96.46 2 55 55 1547.3 -28.05 47.19

4060,10 4.21 159.45 186.25 6D.38 19 30 54 3460.? ,23 152.92

5166.61 o32.73 $4.02 194.56 JO0.d7 4 ZO 21 i566.8 -30.94 23.56

$912,17 7.20 146.33 186.40 56,49 20 15 50 33i2,2 2.75 140.08

NI0-COUR_ EXECUTIONACCURACV OR81T DETERMINATION ACCURACY

5GT 4711.5 SGR 30?.9 SG3 J69.0 ST 1913.0 $R 264.4 $S 536.6

RRT -.0706 RRF -,DO|J RTF ,8644 CRT .9567 CRS -°9946 CST -.9349

SOB 4731.6 R2S -.D603 R13 -,8644 LSA J999.6 NSA Z02.2 $$A 17,5

SGI 4722.6 6G2 307,| THA J79,74 (L1 |919.7 ELZ 76.3 ALF 7.55

LAUNCH DATE DEC Z? 1965 FLIGHT TIN( 156.00 ARRIVAL DATE JUN ! 1966

HELIOCEMTR]¢ CONIC

RL 147.I2 LAL .DO

RP 108._1 LAP -3._O

RC |65.775 GL Z6.79

PLAN(TOCENTRZC CONIC

CS |7,65S VHL 4.2Z5

LNCH AZ_TH LNCH T]M(

90.00 O 47 58

90.O0 17 29 3

JO0.O0 Z I9 ZI

JO0.O0 1¢ 40 tO

liD.DO S 49 42

JJO.OO 19 t6 29

DIFFERENTIAL CORRECTIONS

TO( J.4070 TRA-|._4S TCS-4.7836 BAU 1.|427

ROE ,ZOSJ RRA -,O_tO RCS .19J6 FAU .039_9

FOE .7341 FRA .J93J FC3-i.9J98-8SP J5165

ODE |.42J5 BRA 1.2145 BCS 4.7875 FSP -536

OISTAN¢( 465.614

LOt. 95.03 YL 26.950 GAL -3.39 aSL 85.94 HCA 232.15 SNA 123.13 ECC ,Z0633 ]NO 4.0596 Vl 30.565

LOP 327.1Z VP 36.867 GAP 9.70 AZP 92.49 TAL J96.52 TAP 65.67 RCA 98.09 APO 148.i6 v2 34.794

GP -7.66 5AL 111.24 zAP J64,29 ETS $31.03 ZAE |_O.14 ETE 186.65 zAC 76.OI ETC ]63.26 CLP-|66.25

OLA 17.$7 RAL 332.26 RAQ 6567.7 VEL 11.800 PTH 2.D9 VHP 6.521 OPA -17.70 RAP $46.70 ECC |.5938

L-J T]ld( ]NJ LAY INJ LONG INJ RT ASC ]NJ AZMTH [NJ TIME PO CST TIM ]NJ 2 LAT iMJ 5 LONG

2760.46 -ZS.OZ 78.94 197.77 94,25 J 33 56 2160.a -77.14 70.39

4256.89 |.94 J75._7 19J.$1 61.74 16 40 2 3658.9 -1.65 J$6.64

Z465,69 -29.38 57.I3 197.63 95.77 3 O 27 1865.7 -26.57 48.50

4028,86 3.13 131,69 ]_,65 60,26 19 41 29 3426,9 -.65 J51.1/

EJDS.O_ -SZ.tO 35.09 J87.07 99.86 4 26 _ 1563,0 -31.19 26,59

3884..q0 6,J5 144.66 188.78 56.31 20 31 13 3284.3 1.68 138.65

N|O-COUR_ EXECUTiON ACCURACY OREIT D[T[RNINA T|ON ACCURACY

S_T 4796,5 SGR 3_|.0 $G3 J66._ ST J96J.7 SR 2?5.6 $$ 363.6

RRT -.0485 RRf" .0048 RTF .865Z CRT .9699 ORS -.9910 CST -.939T

SOB 4807.3 R2S -.047J RJ3 -.8651 LSA 2069.4 MSA 194.8 SSA JB.6

SGJ 4796.6 SGZ 310.6 THA 179.61 _L! 1999.6 EL2 66.5 ALF 7.69

Z063



JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL. 2, 1965-661

LAUNCH 04TE OEC 2? 1965 FLIGHT TIME 158,00 ARRIVAL 0ATE JUN 3 J�S0

HELXOCENTRIC CONIC DISTANCE 47J.308

eL J47.JZ LAL .00 LOL 95.03 VL 26.891 GAL -Z.97 ATL 86.03 HCA 233.3J SMA ]22.T6 ECC .20480 ]NC 3.gET4 V] 30.ZBZ

RP J08.90 LAP -3.26 LOP 330.28 VP 36.828 GAP 9,90 ATP 92.16 TAL 191,68 TAP GT.00 RCA 97.62 APO |4T.9] V2 34.798

RC 167.9]5 GL 26.44 GP -7.24 ZAL 108.58 tAP 165.11 ETS 331.06 7AE 130,16 ETE |86.30 _AC 80.13 ETC |63.94 CLP-JST.DT

PLANETOCENTRIC CONIC
C3 ]7.415 VHL 4.173 0LA J8.14 RAL 333.04 RA0 6367.7 V[L I|.79| PTH 2.08 VHP 6.630 O@A -|6.39 RAP 348.T6 ECC J,2865

LNCH ATMTH LNCH TIME L-I TIME IN] LAT |NJ LONG IN] RT A$C IN] ATMTH IN] TIME PO C$T TIM ;NJ 2 LAT IN] Z LONG

90.00 O 31 IT 2784.62 -28.13 80.70 200.46 93.3? 1 37 41 2184.6 -27.37 72.12
90.00 17 48 9 4223,J7 .79 |73.2? 193.96 61.69 |8 58 32 3623.2 -3.00 166.64

100.00 2 23 24 2487.54 -29.52 36.73 200.33 94.93 5 a 52 I887.5 -28.52 30.07

100.00 18 58 43 3993,4B 2.00 |33.86 I93.28 60.]7 20 3 |8 3395.5 -|.98 149.34
1]0,00 3 55 12 2200,31 -33.09 36.41 199,83 99.J0 4 31 53 1600.3 -3J.4B ZT.55

J10.00 19 43 24 3835.47 5.06 143.34 19J.38 56.15 20 47 39 3233.5 .38 J37.12

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DE TERMINATION ACCURACY

TDE 1,4364 TRA-1.D777 TC3-4.977_ BAU 1.1598 SGT 4866.4 SGR 333.6 $G3 |63.2 ST 2037.2 SR 286.8 SS 571.1

ROE .2086 RRA -.03J6 RC3 .I975 FAU .037_4 RRT -.0253 RRF .0|41RTF .8663 CRT .9805 CR$ -,9863 CST -.9447

FOE .7213 FRA .2403 FC3-1.8813 BSP 15428 SGB 4877.8 R23 -.0362 RI3 -.8663 LSA 2146.0 NSA I86.9 55A 19.6

BDE J.4713 ERA 1.078i BC3 4.9815 FSP -829 SGI 4866.4 SG2 333.5 THA 179.90 ELI 2076.4 ELI 3S.9 ALF 7.79

LAUNCH DATE DEC 2T 1963 FLIGHT TIME 160.00 ARRIVAL DATE JUN 3 |966

HELICK:ENTR|C CONZC DISTANCE 476,990

eL 147.]2 LAL ,00 LOL 93.03 VL 26.832 GAL -2._4 ATL B6,J2 HC_ 238,48 S_A I22.4J [CC .206A7
RP |08.89 LAP -3.31 LOP 333.45 VP 36.790 GAP 10.JI ATP 92.03 TAL J89.94 TAP 68.32 RCA 97.14

RC 170.O40 GL 26.05 GP -6.95 ZAL |03.?9 ZAP /66.09 ETS 3_O.94 ZAE 130.37 ET[ 185,99 _AC 82.28

PLANETO(ENTRIC CONIC

C3 J7.072 VHL 4.J32 DLA |8.9? RAL 337.99 RA0 656?.7 VEL I1.767 PTH Z.OB VHP 6.743 0PA -15.lO
LNCH ATMTH LNCH TIME L-] TIME JNJ LAT |NJ LONG JNJ RT A$C |NJ AZMTH INJ TIME PO CST TIM

90.00 0 5A 2J 2812.65 -28.23 82.73 203.40 92.33 | 41 la 2212.7
90.00 J8 8 36 418_.93 -,42 J7|,_0 J96,&5 6J.69 |9 J8 22 3383.9

100.00 2 27 19 23i2.87 -29.65 60.61 203.31 93.96 3 9 |2 1912,9

100.00 19 18 19 3960.93 .83 153.96 196,16 60.12 20 24 20 3360.9

210.00 4 0 46 2220.50 -33._0 37.95 202,_5 98.22 4 37 46 |620.3

J10,00 20 1 21 3826.08 3.94 I4|.80 I94.22 36.02 Z! 5 7 3226.l

INC 3.8819 Vl 30.252
APO 147.69 VZ 34.$O3

ETC 164.32 CLP-167.8T

OIrKEREMT]AL C_RECTTON$

TDE J.5133 TRA -.9183 TC3-5.1420 BAU 1.1745

RO_ .2145 RRA -.0405 RC3 ._009 rAU ,03_99

FOE .7124 FRA .2893 FC3-1.8253 BSP 13587

BOE 1,5304 BRA .9192 BC3 5.1459 FSP -5J6

MID-COURSE EXECUTION ACCURAC_

SGT 4917.9 $GR 343.8 SG3 160.0

RRT ".0003 RRF .0_85 RTF .8669

SGB 4940.0 RE3 -,0288 RI3 -.8669

SGI 4927.9 SG2 343.8 THA 180.00

RAP 330.84 ECC ].2BID

IN] 2 LAT IN] 2 LONG

-2T.60 _4.z4
-4.20 184.36

-28.79 31,91

-3.13 1AT.A4

-31.9! 29.04

-.34 135.59

ORBIT D[TERNINATION ACCURAC y

ST 2J43.6 $R 298.| SS 58J.J

CRT .9887 CRS -.9803 CST -.9499

LSA 2233.6 MSA 179.0 SSA 20.6

ELI 2163.7 EL2 44.4"ALF 7.83

LAUNCH 0ATE OEC 17 ]965 FLIGHT TIME J62.00 ARRIVkL 0ATE JUN 7 J966

H(LZOCENTRZC (ONZC DZSTANCE 482.658

RL J4T.|E LAL .00 LOL 95.03 VL 26.77§ GAL -2,09 AZL 86.20 HCA 24|.64 SMA ]22.06 [CC .20836

RP ]06.87 LAP -3.35 LOP 336.62 VP 36.?_3 GAP ]0.32 ATP 9|.81 TJL 187.99 TAP 69.63 RCA 96.63

RC ITZ.146 GL 13.63 GP -6.30 _AL 102.96 ZAP 166.94 ETS 330.65 ZAE 130.49 ETE |85.72 ZAC 84.47

PLANETOCENTR]C CONIC

C3 16._16 VNL A,102 DLA 19.62 RAL 341,07 RAD 6567,7 VEL II.736 PTH 2.08 VHP 6.863 DPA -13.64 RAP 332.93 ECC J,ZT69

LNCH ATNTH LNCHTINE L-I TIME |MJ LAT INJ LONG INJ RT ASC |NJ ATMTH INJ TIME Fo CST TIN INJ 2 LATINJ 2 LONG

90.00 0 37 ]5 2844.35 -28.29 83.06 206,57 91.19 I 44 59 224_.3 -27.83 _6.43

90.00 ]9 30 ]9 4147.36 -I.65 ]69.06 200.00 61.73 19 39 26 354?.6 -5.42 ]6E,a0

]00.00 2 31 JO Z541.46 -29.77 62.72 206.31 92.85 3 13 32 ]94|.3 "29.06 _3.99

JOO.O0 J9 39 4 3923,68 -.36 152.03 199.28 60.lJ 20 44 30 3323.7 -4.34 |43.5D

JlO.O0 4 6 28 Z243.34 -33.3| 39.70 206.13 97.20 4 43 51 1643.3 -31.19 30.73
]10.00 20 20 16 3796.36 2.9_ 140.25 197.29 35.92 21 23 33 5196.6 -J.6T 134.0_

0_FFERENTXAL C(_RECTION5 M_O-COUR5_ EX[CU?JON ACCURACY ORBIT DETERMINATION ACCURACY

TDE ].3747 TRA -.793] TC3-5.2896 8AU 1.1907 SGT 499Z.0 SGR $57.2 SG3 1_7.1 ST 2228.8 SR 309.2 $S 887.9
R0E .2206 RRA -.0486 RC3 ,201! FAU .03434 RRT .024| RRF .0413 RTF .8691 CRT .9939 DeS -.9T39 CST -.9547

FOE .7008 FRA .3344 FC3-1.7668 BSP 1_837 SGB 5004.7 223 .0204 213 .8691 LSA 2319.3 MSA 170.9 SSA Z].6

BDE 1,5902 8RA ,73A6 BC3 3.293A FSP "509 SGJ 4992,0 $G2 357,0 THA ,lO ELl 22A9,9 EL2 33.7 ALF 7.85

END 3.BO2D vl 30.291

APO ]47.30 v2 34._O9

ETC J65.05 CLP-JEB.65

LAUNCH DATE DEC 27 1963 FLIGHT TJl,q[ |64.00 ARRIVAL DATE JUN 9 ]966

HELI(XENTR|C CONIC O|$TANC£ 488.312

RL JAT.J2 LAL ,00 LOL 95.03 VL 26.?18 GAL -|.63 ATL 86,27 HCA 244.81 SMA 121,73 ECC .21048 INC 3.7265 V| 30.282

eP 108.83 LAP -3,37 LOP 339.79 VP 36,7|9 GAP 10,54 A_P _|.59 TAL 186,13 TAP 70,9A RCA 96,10 APO ]47,35 V2 34,8JA
R( 174.238 GL 25.J3 GP -8.Z0 7AL 99.81 TAP J87.76 ET$ _30._O 7AE J30,61 ETE J85.49 _AC 86.69 _T( J6_.33 CLP-J69.A2

PLAN£TOCENTRZC CONIC

C3 |8,683 VHL 4.084 DLA ZO,TO RAL 344._9 RAO 6567.7 VEL 11,730 PTH 2,0? VHP 6.993 OPA -J2.60 RAP 33_.04 ECC 1.2746

LNCH ATMTH LNCH TIME L-I TIM_ _NJ LAT _NJ LONG JNJ RT A$C ;NJ A_MTH |HI T_NE PO C$T TIM IN] 2 LAT |NJ 2 LONG
90.00 i 0 0 2879.53 -28.32 87.64 Z09.98 89.90 I 47 59 2279,6 -28.03 78.99

90.00 18 _3 16 4105.42 -2.9I 166.87 203.40 61.82 Z0 J 44 3308.A -6.66 160.J9

100.00 2 33 2 _973.|1 -29.85 65.0? 209.96 91.82 3 l? 33 ]973.1 -29.3] 96.31

JO0.O0 20 0 3_ _890.I0 -J,31 150.08 202.65 _0.13 2I 3 4_ _290.J -5.33 14_.53

IJO.O0 4 12 21 2268.6! -_3.71 41.64 209.65 96.06 4 50 IO ]668.6 -32.50 32.62

llOyD0 20 40 4 3767.37 1.70 138.73 200.6J 5_,85 21 42 52 3J6?.4 -2.79 132.52

DIFFERENTIAL CORRECTIONS NJO-COUR_H[ (XECUT_ON ACCURACY ORBIT OETERMINA T_ON ACCURACY

TOE ]-6392 TRA -._769 T(3-_.40|| 8AU I°2034 SGT 5050.0 SGR 367.9 $G3 134.0 ST 2317.9 SR 320.5 SS 595.1

RD( .2277 RRA -,03_7 RC3 .|987 FAU .032_2 RRT .0498 RRF .0575 RTF .8709 CRT .9968 CR$ -.9667 CST -.959Z
rOE .6909 FRA .3793 FC3-1.6927 BSP 16046 $G8 _063.4 223 .0147 R13 .8709 LSA 2408.8 MSA ]63.6 55A 22.4

BO¢ 1.6530 8RA .3?96 B¢3 5.4048 rsP -499 s_I _0_0.0 SG2 36?.5 THA .20 £41 2339.8 £42 2_.4 ALr 7._5
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 2. 1965-66)

LAUNCH DATE DEC 27 J965 FLIGHT TIME J66.00 ARRIVAL 0ATE JUN 11 J966

HELIOCENTRIC CON|C DISTANCE 493.950

RL 147.1Z LAL .O0 LOL 95.03 VL 26.663 GAL -1.15 AZL 66.34 HCA 247.97 SMA J2|.39 ECC .ZlZB4 IN¢ 3.6553 Vl 9D.282

RP lOB.B3 LAP -3,39 LOP 34Z,97 VP 36,664 GAP 10,78 AZP 81,37 TAL 184.27 TAP 72,2A RCA 95.56 APO |4?°23 V2 9a.821

RC I76.3|2 GL 24.82 GP "5,93 ZAL 95.65 lap 168.55 [T$ 329.56 lAE 130.74 EYE I65.29 7AC BB.94 ETC |65.96 CLP-JIO,|B

PLANETOCENTRIC CONIC

C3 16.646 VHL 4.OBO DLA g|.57 RAL 347.65 RAO 6561.7 VEL II.749 PTH 2.07 VHP 7.127 OPA -ll.37 RAP 957.JB ECC 1.2740

LNCH AZNTH LNCH T|M[ L-I TIME IN| LAT IN| LONG IN| RT ASC IN| AlMTH IN| TIME PO C$T TIM IN| 2 LAT IN| 2 LONG
90.OO J 2 39 2918,05 -28.28 90.45 213.62 88.49 I 5| |7 2318.0 -26.I9 81,19

80.OO 18 J7 20 406j.86 -4,JB 164.66 207.D6 61,97 20 25 9 34_9,0 -7.80 J57,96

iO0.O0 2 38 51 2607.54 -29.89 67.63 213.64 90.27 3 22 24 2007.5 -29.53 9e.e4

IO0.O0 20 23 43 3854.72 -Z.77 148.15 206,26 60,22 21 27 58 3254.7 -6.71 141.57

iIO.O0 4 IB 32 2296,00 -35.88 43.76 2|5.44 94.8_ 4 5£ 46 |696.0 -32.84 54.66

11o.oo 2J o 38 3739.05 .S2 137.25 204.16 55.62 22 2 57 3139.0 -5.87 131.04

DIFFERENTIAL CORRECTIONS MI0-COUR$E EXECUTION ACCuRAcY C_BIT DETERN|NATION ACCURACY

TOE 1.7060 TRA -.3913 TC3-5.4787 BAU 1.2204 SET 5107.2 SGR 377.9 SG3 ]51.1 ST 2A05.9 SR 351.8 SS 600.5

ROE .2354 RRA -.06JB RE3 .193! FAU .03105 RRT .0758 RRF .0736 RTF .8739 CRT .9975 CR$ -.9569 CST -.2633

FOE .6804 FR4 .4229 FC3-1.6Z45 8SP 16275 SGB 512|.Z RZ3 .O088 RI_ .67_g LSA 2496,8 MSA |57.0 $5A 23.1

EDE 1.7222 BRA ,396I BC3 5.48_1 FSP -492 8G1 5107.3 $G2 376.8 THA .3| ELI 2A26.6 ELl 23.3 ALF 7.83

LAUNCH DATE OEC 27 1965 FLIGHT TIN( l£b.OO ARRIVAL 0ATE JUN |9 1866

HELIOCENTRIC CONIC

ML 147.I2 LAL .OO LOt. 95.03 VL

RP |08.8I LAP -3.39 LOP 346.|4 VP

RC 178.366 GL Z4.OJ GP -5.66 ZAL

PLAN(TOCENTRIC CONIC

C3 16.750 VHL 4.090 DLA 22.44 RAL 351oJZ RAO 6567.7 VEL
LNCH AZNTH LNCH TIME L-I TIME IN| LAT

90.00 1 5 15 2959.59 -2B.17

90.00 |9 42 26 40t9.69 -5.43

IO0,O0 2 43 0 Z644.44 -29.87

lO0,O0 20 47 22 3820.08 -3.94

110.00 4 25 2 2325.20 "34.03

I|0.OO 2l 21 A9 3712.09 -.41
DIFFERENTIAL CORR£ET]ONS

TOE 1.7781 TRA -.|827 TC3-5,5086 8AU 1.2328

ROE .2440 RRA -,066_ RE3 .JBSJ FAU .02939

FOE .6716 FRA .4667 FC3-I,5_IO BSP I6417

BOE 1.7946 BRA .2039 BE3 5.5117 FSP -482

DISTANCE 499.570

26.608 GAL o.66 AlL 86.41 HCA
36.651 GAP II.02 AlP 91.16 TAL

95.40 lAP J_9.3I ET$ 3Z8.71 ZAE

251.|A SMA J2|.07 ECC .2|547 INC 3.5668 vJ 30.282
|82.40 TAP 73.54 RCA 94.96 APO 147,I6 v2 34.628

I_0.B6 ETE 189.I2 _AC 9J.21ET¢ 166.35 CLP-ITO.89

JI,732 PTH 2,07 VHP 7,269 DPA -JO,I6 RAP 359.29 ECC J,2753

IN| LONG IN| RT A$E IN| AIMTM IN| TIME PO CST TIM IN| 2 LAT IN| 2 LONG

93.49 217.49 B6.97 1 54 3_ 2359.6 -2b.29 $4.63

J6Z.45 E|0.98 62.|7 ZO 49 35 3429.7 -9._Z |55.7|

70,37 217.56 88.83 3 27 4 2044.4 -29.7l 6|.57

146.23 210.16 60.34 2J 91 2 3220.1 -T.B6 I39.63
46.03 217.46 93.49 5 3 48 1725.2 -33.17 36.69

135.84 Z07.96 55.82 22 23 4l 3112.1 -4.89 128,63

MIO-COUR._ EXECUTION ACCURACY ORBIT OETER_INATION ACCURACY

SET 5J57,1 SEE 387.2 $G3 148.0 ST 2495.9 $R 343.1 85 606.1

RRT .0995 RRF .0929 RTF .8767 CRT .9963 ERS -.9508 CST -,8671

SGB 517|.6 223 .0052 RJ3 .8767 LSA 2586.7 MSA 15|.7 $SA 23.6

SGJ 5j67.3 SG2 385.3 THA ,43 EL| 2_19.2 EL2 29.2 ALF 7.80

LAUNCH DATE DEC 27 J865 FLIGHT TIME 170.00 ARRIVAL DATE JUN 15 |966

HELIOCENTRIC CONIC

RL I47.12 LAL .O0

RP lOS.7# LAP -3.39

RC 180.400 GL 23,34
PLANETOCENTRIC CONIC

C3 |6.938 VHL 4.||6

LNCH AZMTH LNCH TIME
80.00 ! 7 _3

90.00 20 6 22

tO0.O0 2 47 16

I00.00 2! 11 39

liD.DO 4 31 58

||0.00 ZI 43 26

OIFFERENTIAL CORRECTIONS

TOE 1.84|2 TRA .0064 TC3-5.5|46 BAU |.2495

R0E .2532 RRA -.0709 RE3 .I736 rAu .02816

FOE .655! FRA .302J FC3-1.4394 BSP 16835

BOE 1.8566 BRA .0712 8C3 5.5|73 FSP -490

DISTANCE 505.170

LOL 95.03 VL 26.554 GAL -.15 AlL 66.49 HCA 254.31SMA 120.75 (CC .21856 INC 3.5211Vl 30.282

LOP 349.32 VP 36.619 GAP 11.26 AlP 90.95 TAL 1_0.55 TAP 74.D4 RCA 94.56 APO 147.12 V2 34.656

GP -5.46 ZAL 90.07 IAP ltD.05 ETS 327.63 lAE |30.99 ETE 16A.96 lAC 93,50 ETC |66.T0 CLP-II|.ET

OLA 23.27 RAL 354.70 RAO 6561.7 VEL 11.76l PTM 2.08 VHP 1.419 0PA -6.96 RAP 1.49 ECC 1.2758

L-I TIME IN| LAT INJ LONG |NJ RT A$C IN| AZNTM INJ TIME PO C$T TIM |NJ 2 LAT |NJ 2 LONG

3003.85 -27.97 96.71 221.55 85.37 I 57 56 2403,B -28.32 85.06
3991.14 -6.65 160.Z8 215.14 62.41 21 14 55 3391.1 -10.30 153.50

2663,38 -29,76 73,27 22J.66 67,3I 3 3J 59 rOB3.4 -29.64 64.46

3786.84 -§.06 144.39 214.27 £0.50 22 14 46 3186.8 -8.95 137.77

2355.81 -34.|3 48.4| 221.71 92.08 5 11 Ia 1755.8 -33.46 59.2A

3687.18 -1.36 |34.55 2|I.98 55.84 22 44 54 !IOBT.Z -5.64 126.32

MID-COURSE EX[CUTION ACCURACY ORB]T OETERNINATION AECURACY

SET 5213.0 SGR 395.2 SG3 144.9 ST 2566.8 $R 354.0 SS 603.0

RRT .1233 RRF .I063 RTF .8831 CRT .9936 CR$ -.8427 C$T -.9103

SGB 5228.0 R23 -.0032 RI3 .BB3| LSA 2656,2 NSA 146.7 SSA 23.8

SGI 9213.2 5G2 392'2 THA .54 EL| 2590.8 EL2 39.5 ALr 7.81

LAUNCH DATE DEC 27 1965 FLIGHT TINt| 172,00 ARRIVAL DATE JUN 17 1866

HELI(XENTRIC CONIC

RL J47.J2 LAL .DO LOL 95.03 VL

RP 108.76 LAP -3.37 LOP 352.49 VP

RC 182.414 GL 22.60 GP -5.26 ZAL
PLANETO(ENTRIC CONIC

C3 17.286 VHL 4.158 DLA 24.06 RAL 358.37 RAO 6567.7 VEL
LNCH AZMTH LNCH TIME L-I TIME IN| LAT

_.OO IlO 34 3050.50 -27.66

90.00 20 34 58 3933.84 "7.82

JO0.OO 2 54 50 2723.96 °29.61
JO0.O0 2I 36 23 3735.60 -6.10

|IO,OO 4 39 24 2387.46 -34.16

l|O,OO Z_ 5 19 3664.88 -2._I

DIFFERENTIAL CORRECTIONS

TOE 1.8|92 TRA .233J TC3-5,4_6 BAU 1,2555

ROE .2643 RRA -.0?29 RE3 .1623 FAU .02608

FOE .6_25 FRA .5536 FC3-1.3062 BSP 16766

BDE 1.93T3 BRA ._462 gC$ 5.4330 FSP -462

DISTANCE 510.748

2_.500 GAL ,38 AlL B_,94 _(A 257.4_ 5MA 12D.44 ECC .22160 INC 3._572 v| 3D.2_2
36.588 GAP 11.55 AlP _O.73 TAL |78.6£ TAP 76.14 RCA 93.75 APO IA7.13 V2 3A.845

86.69 laP 170.77 (T$ 32_.2B 7AE 131.ll ETE 164.83 ZAC 95.8| ETC 167.00 CLP-I72.AI

11.776 PTH 2.08 VHP ?.579 DPA -7.78 RAP 3.58 ECC 1.2843

IN| LONG IN| RT A$C IN| AZMTH IN| TIN( PO _$T TIN IN| 2 LAT IN| 2 LONG
100.09 225.80 63.70 2 1 24 2450.5 -2_.25 91.47

|58.16 219.54 62.70 21 40 52 3353.8 -|1.42 15|.33

7_.27 27_,00 85.73 3 37 14 Z124.0 -_9.88 67.48

IA2.66 21B.61 60.66 22 38 59 3155.6 -9.96 136.00

50.69 226,17 9D.62 _ 19 IJ 1787.5 -33.72 41.67

133.38 216.20 55.86 23 6 24 306A.9 -6.68 127.14
MID-COURSE EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

SET 5243,2 SGR 403,7 SG3 IAI,6 ST 2650,5 $R 365.B $$ 6J_.7

RRT .1467 RRF ,J346 RTF .8_16 CRT .9896 CRS -,9541 CST -.9132

SGB 3260,7 R23 .0028 RI3 .8816 LSA 2?40.6 MSA 146.2 SSA 23.$

SGI 5245.6 $G2 399.2 THA .66 ELI 2675.J EL2 52.2 ALr 7,78
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 2. 1965-661

LAUNCH DAT[ DEC Z? |965 FkJGHT TIME 174.00 ARRIVAL 0ATE JUN 19 1966

HELIOCENTRIC CONIC

XL IAT.]2 LAL .00

RP 108.73 LAP -3.35

RC 184.407 GL 21.90

PLAN[TOC[NTR]C CONIC

C3 ]7.784 VHL 4,Z|7 0LA

LNCH ATNTH LNCH TIME L-] TZHE

90.00 I J3 24 3098,99 -Z7.25

90.00 Zl ! 59 3918.52 -8.92

100.00 2 56 49 2?65.55 -29.3G

100.00 22 J _5 3727.20 -7.04

110.00 4 47 23 2419.63 -34.17

I|0,00 22 Z? 10 3845,88 -2.94

OlrrERENTIAL CCJRECT_ON9

TOE ].9850 TRA .4637 TC5-5.330Z BAU J.2678

ROE .2760 RRJ -.0740 RC 3 .JATS rAU .OZ4TZ
r0[ .6389 FRA .5935 FC3-l.2033 BSP 15978

BOE Z.OOA! BRA .4696 BC3 5.3323 FSP -457

0ISTANC[ 516.302

LOL 95.03 VL 26.449 GAL .93 4?L B6.GI HCA 260.65 SH4 120.14 £CC .22514 INC 3.3949 VJ 30.282

LOP 355.67 VP 36.559 G4P 1J.83 ATP 90.55 TJL 176.?9 T4P T7,44 iCA 93.09 APO ]47.19 VZ 34,854

GP -5.08 ZAL 83.28 ZAP l?|.47 ITS 324.6| ZAE |3|.24 ETE 184.72 ZAC 99.13 [TC 16T.27 CLP-173.14

24.79 RAL 2.11 RAD 6S67.7 V[L 11.797 PTH Z.09 VHP 7.749 OPA -6,61 RAP 5,74 ECC J.Zgz?
iN] LAT ZNJ LONG |NJ RT ASC IN] AZMTH |NJ T]H[ PO CST TIM IN] Z LAT IN] Z LONG

103.58 230.Z0 B2.0D 2 5 3 2499.0 -IS,D8 95.0!

|56.J5 224.|5 63.01 22 7 17 33J8.5 -lE.47 149.27

19.34 230.49 84.14 3 42 55 2|65.6 -Z9,87 70.57

J4|.08 223.J4 60.87 23 3 22 3lZ7,Z -I0.87 134,39
53.40 Z30.BZ 89.13 5 Z7 43 |9|9.6 -33.92 44,16

132.39 220.61 55.93 23 2T 3£ 3045.9 -7.39 1Z6,13

M_0-COURSE EXECUT|ON ACCURACY ORBIT DETERMINATION ACCURACY

SGT 5286._ $C,R 410.4 SG3 138.G ST 2T06.3 SR 3T6.5 SS 608.3
RRT .|730 RRF .1533 RTF ._66 CRT .9846 CRS -.9254 CST -.9756

_0 5304.1 RZ3 -._10 RI3 .6666 LSA 2?97.4 NSA 143.3 SSA 23._
SGJ 5286.7 SGZ 404.1 THA .77 ELI 2133.6 EL2 65.3 ALr 7.80

LAUNCH DATE DEC ZT J963 FL|GHT TII( JT6.[_J ARR|VAL OATE JUN 21 1966

HELIOCENTR|C CONIC

RL J47,12 LAL .00

RP JO_.TO LAP -3.3J
RC 186.379 GL 20.93

PLANETOCENTR]C CON|C

(3 Ja.450 VHL 4.265

LNCH AZHTH LN(H T|l,q[

90.00 | |6 29

9O.00 21 29 6

100.00 3 2 ZO
100.00 22 25 56

i10.00 4 51 0

110.00 22 46 46

D|$TANCE 521.626

LOL 95.03 VL 26,396 GAL 1.5! AZL 66.6? HCA 263.63 SMA 119.64 ECC .22905 |NC 3.3333 Vl 30.262

LOP 336.63 VP 36.531 GAP I_.J4 AZP 9O.36 TAL 174,92 TAP 76.75 RCA 92,39 APO 147.29 v2 34.863
GP -4.92 7AL 19.65 ZAP |72.I4 ITS 322.54 ZA[ |3J.3T [T[ J84,62 ZAC |00.47 [TC ]67.31 CLP-173,SE

OLA 25.44 RAL 5,90 RAO 6567.T VEL IJ.625 PTH 2.09 VHP 7,930 0PA -3.44

L-I T|N[ IN] LAT IN] LONG IN] RT ASC ZNJ AZMTH IN] TIME PO CST TIN

3J48.76 -26.73 JOT.J3 234.73 60.29 2 6 56 2346,6

3663.9L -9.92 IS4.2B 226.94 63.34 22 33 52 3263.9

2801.52 -29,03 82.4| 255.|3 62.55 3 49 6 2207.3
3702.39 °7.66 J39.70 ZZT.B4 61.07 23 27 39 3J02.4

2451.910 -34.|I 35.92 Z_5.64 67.64 5 36 52 165],9

3630.78 -3.52 I31.60 225.17 55.96 23 49 17 3D30.B

OIFFERENTJAL CORRECTIONS

TO( 2.053? TRA .1104 TC3-5.1679 BAU J.275J

ROE .2892 RRA -.0136 RC3 .I32J FAU .02315

_OE ,6267 FRA ,637I FC3-J.0863 BSP I7052

808 2.OT4O BRA .7142 BC3 3,16P6 FSP -449

RAP 7.91 [CC |.3036

ZNJ 2 LAT IN] 2 LONG
"Z?,8O 98.63

-13.4Z J47.35

-29.76 73.6B

-11.66 132.91

-34.06 46.67

-7.96 125.33

ORBIT DETERMINATION ACCURACv

ST 2760.7 SR 387.! 55 606.6

CRT .9767 CR5 -.9167 CST -,9779

LSA 2649.1NSA J47.0 $$A 22,9
ELI 27B6.6 EL2 78.7 ALK 7.82

MID-COURSE EXECUTION ACCURACY

SGT 5321.2 SGR 4|6.5 SG3 I35.5

RRT .I980 RRF .1765 RTF .6900

SG6 5337.5 R23 -.0009 RJ3 .Bgoo

SGI 5321.9 SG2 406.2 THA .69

LAUNCH DATE DEC Z? 1965 FL|GHT T|NE 116.00 ARRIVAL CAT[ JUN 23 1966

HfL|OCENTRIC CONIC

NL 147.]Z LAL .00 LOL

eP ]0_.67 LAP -3.2T LOP

RC 188._30 GL 20.01GP

PLAN(TOC£NTR]C CONIC

C3 ]9.302 VHL 4.393

LNCH ATMTH LNCH TIME

90.00 ] 19 59

90.00 2l 55 _6

]00.00 3 6 32

lO0.O0 22 30 6

110.00 5 5 J6

110.00 23 9 49
DIFFERENTIAL CORRECTIONS

TOE 2.1144 TR4 .9663 TC3-4.gT23 BAU 1,2635

ROE .303_ RRA _.07_? RC3_ .i_? rAu .o2|74
rOE .6136 rRA .6T89 FC3 -.975_ 69P 17206

6OE Z.1360 BRA .9669 BC3 4.9737 FSP -437

01ST4NCE 327.322

98.03 VL 2_.345 GAL 2.|0 A_L 66.73 HCA 261.00 SNA J19.55 ECC .23334 iNC 3.2130 Vl 3D.29_

2.03 VP 3£.504 GAP 12.46 A_P 90.]? T4L I?3.0S TAP 90.06 RC4 91._6 APO J4T.45 v2 34._73

-4,77 ZAL 76.44 ZAP IT|.?6 ITS 320.0] ZAE 13|,50 [TE |84.53 ZAC |OZ.8Z ETC 16T.lO CLP-J74,S8

0LA ZG.O| RAL 9.T0 RA0 _567.6 V[L I|.66| PTM 2.10 VHP 8,124 0PA -4.29 RAP 10.09 ECC 1.3177

L-I TIME IN] LAT IN] LONG |NJ RT ASC IN] ATMTH |NJ TIM( PO CST T|N IN] Z LAT]NJ 2 LONG

3199.07 -_.1_ JI0._6 239.3? 76,62 2 13 16 2599.| -21.41 102.Z5

365_.69 -10.8_ 152.60 233.66 63.GT 23 O 15 3236.9 -IA.26 145.62
2649.10 -28.63 65.44 239.B8 BI.0I 3 56 l 2249.! -29,51 76.7_

3_82.08 -6.53 I38.56 232._6 _J.Z4 23 SI 28 3082.! -lZ.30 J3J.SO

2463.77 -33.99 56.40 24_.58 66.16 5 4_ 42 I963.6 -34,13 4q.16

3620.I6 -3,92 131.04 229.65 56.02 24 10 10 3020.2 -B.35 ]24,76

NI0-COURS[ [XECUTIOI ACCURACY OR6IT OETERN|NATJON ACCURACY

SGT 5353.4 6GR 421.5 683 |32.4 ST 2792.4 SR 39_.9 $5 6OD.7

RRT .2220 RRf" .J962 RTF .6944 CRT .9722 CRS -.9077 CST -.9797

SGB 53?0.0 R23 -.0013 RJ3 ,6944 L$A 2_Tg.T NSA 130.O SSA 22.1

SGI 5354,Z SG2 411.0 THA 1.01 ELI 28J6,9 EL2 92,] ALr T.88

L4UNCH DATE 0[C 27 1969 FLIGHT T|N( J80.00 ARRIVAL OATE JUN 23 1966

HELIOCENTRIC CONIC

RL 147.lZ LAL .OO LOL
RP JO8.63 LAP -3.21 LOP

RC 190.256 GL 19.04 GP

PLANETOCENTR|C CON|C

C3 20.365 VHL 4._13

LNCH AZMTH LNCH TIM_
90.00 i _4 6

9O.00 22 22 9

I00.00 3 15 35

IO0.O0 23 I3 ZD
110.00 5 I5 Z0

IJO.00 2J 30 S

OIFFERENTI4L CORRECTIONS
TOE Z.|700 TRA |.2361 TC3-4.7360 BAU 1.2902

ROE .3166 RRA -.0681RC3 .0992 FAU .0_'036

FOE .6020 F_A .T215 FC3 -.8655 BSP 17350
602 Z.J933 6RA 1.2360 6C3 4.7_90 FSP -430

O|STANCE 532.779

95.03 VL 26.295 GAL _.73 A_ 6_.79 HCA 270,16 SMA Ilg.ZT [CC .23805 INC 3.Z127 Vl 30._82

5.22 VP 3_.476 GAP 12.88 A_P 69.99 TAL JT|.20 TAP 61.38 RCA 90.88 APO 147.66 V2 34.884

-4,64 ZAL 73.06 7AP 173.40 ETa 316.66 ZAE J3J.62 [TE J84,45 ZAC |03,17 ETC 18T.86 CLP-|73.30

DLA 26.50 RAL 13.50 RA0 6567.6 V[L I1.905 PTH 2.12 VHP 6.331 0P4 -3.15 RAP J2.ZG [CC 1,3351

L-] TIM( ]HI LAT IN] LONG gNJ RT ASC _NJ AZMTH IN] T|ME PO Cat TIM IN] 2 LAT IN] 2 LONG

J_4_.9_ -25,39 |14.J5 244.06 ?7.02 2 JB 15 2648.9 -26,92 105,82

383_.49 -1J.34 I_|,I6 236.92 63.96 23 28 J 3232.3 -14.9_ 144.16

2889,S0 -26.16 BB.3_ 244.73 T9.54 4 3 45 2289.3 -29,32 T9.74
3_67.15 -9.02 137.72 257._ 61.36 24 14 28 _O67.] -12.7T 130.94

2514.62 -33.93 60.61 245,64 64.76 5 57 15 19J4.B -34.18 31.5B

3614.59 -4.13 130.73 234,61 56.04 24 30 20 30]4.6 -8._6 124.46

NZ0-COURa£ EX[CUT|ON ACCURACY ORB|T DETERMINA T|ON 4CCURACY

aGT 9380.7 aGR 425.? aG3 1_9.4 aT 260?.9 SR 40_.B SS _93.2

RRT .24_7 _ .2205 RTF .8968 CRT .9650 CRS -.8984 CST -.9813

5GB 5397.5 R23 -.00]7 RJ3 ,6969 La4 2894.2 HSA 134.4 SSA ZJ.1
aG| 5381.7 aG2 412.5 THA J.|2 ELI 2935.J EL2 105.4 ALF 7.95

Z0_6



JPL TM 33-99 EARTH'--VENUS TRAJECTORIES _VOL 2, 1965-661

LAUNCH OAT[" 0F'C 27 1965 FLZGNT TIME 162.00

HELrOC["NTRIC CONIC O|STANCE 538.|95

RL 14?.12 LAL .00 LOL 95.03 VL 26,246 GAL 3.38 ATL 86.85 HCA 273.36 SMA

RP JOB.6O LAP -3.15 LOP 8.40 VP 36.453 GAP 13.|7 AZP 89.91 TAL 169.35 TAP

RC 192.167 GL 18.03 GP -4.51 7AL 69.74 ZAP ]73.99 ET$ 313.03 7AE 131.74 ETE

PLAN[TOC["NTRIC CONXC
C3 21.663 VHL 4.654 0LA 26.96 RAL 17.26 RA0 656?.9 V[L 1J.960 PTH Z.J3 VHP

LNCH AZNTN LNCH TIME L-I TIME JNJ LAT INJ LONG IMJ RT AS( |NJ A?MTH INJTIM[

90.00 J 29 6 3297.11 -24.61 1J?.47 248.85 75,53 Z 24 3

90.00 22 47 8 3813.98 -12.09 150.10 Z46.03 64.Z0 Z3 SO 4Z

JO0.O0 3 23 38 Z927,86 -Z?.J6 91.09 249.65 78.19 4 IZ Z6

100.00 23 35 16 3658.46 -9.30 131.Z3 242.97 61.48 24 36 15

110.00 5 Z6 5 2544.71 -33.6Z 63.|Z 250.77 83.41 "6 8 30

JlO.O0 23 49 19 3614.37 -4.14 130.74 239.42 56.04 24 49 33

01FFERENTIAL C_I_RECTION$ MI0-COURSE EXECUTION ACCURACY

TOE Z.ZZOZ TRA I.SZ07 TC3-4.4712 8AU 1.295l $GT 5403,5 SGR 428.8 $G) 126,4

R0[ .3353 RRA -.0629 RC3 .0832 rAU .01900 RRT .2892 RRF .2433 RTF .9031

FOE .3883 FRA .7650 FC3 -.7593 8SP 17473 SG8 5420.5 RZ3 -.O013 RI3 .9031

BO£ Z.2454 BRA 1.5220 6C3 4.4720 rsP -421 $GI 5404.8 SG2 4|2.9 THA !,23

LAUNCH OAT[ DEC 27 1965 FLIGHT TII,4E 184o00

N[LZOCENTR|C CON|C

RL 14?.12 LAL .00
RP 109.37 LAP -3.07

RC 194.054 GL l?.00

PLANETOCENTRIC CONIC

C3 23.229 VHL 4.820

LNCH AZNTH LNCH T|ME
90.00 I 35 24

90.00 23 10 19

100.00 3 32 52

JOO.OO 23 35 32

JlO,O0 5 37 34

110.00 0 lJ 15

DZSTANCE 543.564

LOL 95.03 VL 28.197 GAL 4.07 AZL 86.91HCA 278.54 SNA

LOP JI.59 VP 36.429 GAP 13.57 AZP 89.65 TAL 167.5| TAP

GP -4.40 7AL 66.50 ZAP 174.52 ET$ 308.Z8 ZA[ 151.88 IT[

ARRIVAL OAT[ JUN Z? 1966

118.99 [CO .24324 INC 5.13Z4 Vl 30.282
62.711 RCA 90.05 APO 1&?.94 VZ 34.995

194.39 ZAC 107.53 ETC 167.99 CLP-I?6.Ol

OIFFER[NTIAL CORRECTIONS

TOE Z,2672 TRA 1.9237 TC3-4.|745 8AU 1.2965
ROE .3529 RRA -.O558 RC3 .0680 FAU .01783

¥OE ,5754 FRA .9104 FC3 -.6570 BSP |75J6

BDE 2.2945 8RA !.8245 8C3 4.|TFJ FSP -41I

9.554 0PA -2.02 RAP 14.45 [CO ].3565

PO C$T TIN INJ Z LAT INJ 2 LONG

2697.1 -26.36 lOg.Z4

3214.0 -15.46 143.05

2327.9 -29.01 92.95

3059.5 -13.04 130.44
1944.7 -54.16 53.92

3_14.4 -8.5? 124.45

OR61T DETERMINAT|ON ACCuRAcY
ST 2807.§ SR 413.6 85 584.4

CRT .9572 CR$ ".886? CST -.9826

LSA 2892,9 MSA 160.I 55A 20.1

ELI 2935,4 EL2 11B.5 ALF 8.04

ARRIVAL DATE JUN 29 1966

IIB.?E [co .24993 INC 3.0917 Vl 30.Z92

94.05 RCA 89.17 APO 14_.26 VZ 34.906

184.35 tAC 109,99 [TO 166.08 CLP-1?6.T3

DLA 27.17 RAL 20.95 RA0 8567.9 VEL I2.025 PTH 2.15 VHP 6.796 OPA -,9J RAP 16.64 ECC 1.3823

L-I TIME INJ LAT INJ LONG INJ RT ASC IMJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

3342.08 -23,81 IZD.52 253.6? ?4.20 2 3I 6 Z742.1 -25.75 112.39

3802.89 °!2.42 149.45 249.I4 64.35 24 13 42 3707.9 -15.77 142.38

2963.40 -27.14 93.80 254.62 76.96 4 22 15 2363.4 -ZB.66 85.13

3656.79 -9.36 137,13 247.55 61.46 24 56 29 3056,6 -13.09 130.34

2573.16 -33.37 85.30 255.95 82.14 6 20 27 1973.2 -34.10 56.14
3819.79 -3.93 131.02 244.24 56.02 1 11 35 3019.8 -8.37 124,74

ORBIT DETERMINATION ACCURACY
ST 2795.3 SR 420.J 95 575.5

CRT .9467 CR$ -.8767 CST -.9840

LSA 2879.8 MSA 166.7 SSA 19.1

ELI 2823.6 EL2 131.5 ALF B.J3

MZ0-COURSE EXECUTION ACCURACY

SGT 5421.? $GR 431.1 $63 123.5

RRT ,293| RRIr .267_ RTF .9076

SG8 5438.8 R23 -.0003 213 .9076

$GJ 542).2 $G2 4J2.J THA 1,54

LAUNCH OAT[. 0["C Z? 1965

HELIOCENTRIC CONIC

RL 147,1_ L_. .OO

RP 109.53 LAP -2.99

RC 195,919 GL 15.96

PLAN[.TO¢CNTRIC CONIC
C3 25.101 VHL 5.010

LNCH AZMTH LNCH ?|ME
90.00 1 43 27

90.00 23 31 I

I00.00 3 43 2J

100.00 0 I? 44

J10.OO 3 49 42

I]0,00 0 21 52

FLIGHT TIN[ 166.00 ARRIVAL OAT[ JUL I 1966

0ISTAMC[ 548.871

LOL 95.03 VL 26.I50 GAL 4.79 AZL 86.97 NO# Z19.73 SMA 119.46 ECC .25519 [NC 5.0301 Vl $O.Z_Z

LOP 14.?7 VP 36,405 GAP 14.00 JZP 89.49 TAL 165,69 TAP _5.4I RCA 98.23 APO 148.69 V2 34.916

GP -4.50 ZAL 63.35 ZAP 175,01ET$ 302.43 7AE |31.97 ETE 164.29 ZAC 112.25 ETC 169.13 CLP-IT7.46

0LA 27.37 RAL 24.56 RAO 6568.0 VEL 1Z.105 PTH 2.17 VHP 9.055 0PA .19 RAP 18.64 [CC 1.4131

L-I TIN[ INJ LAT INJ LONG |NJ RT ASC INJ A_NTH IMJ TIME PO CST TIN INJ 2 LAT INJ Z LONG

3381.96 -23.04 123.19 258.53 15.01 2 39 49 Z162.0 -25.J5 i15.13
3601.01 -12.47 149.34 254.2I 64.37 24 34 22 3201.0 -JG.$Z I4Z.Z?

2995.47 -26.65 95.85 259.63 75.89 4 33 16 2395.5 "29.30 87.A5

3662,75 -9.16 137.47 252.49 61,42 1 18 47 3062.? -IZ.9! 130.68
2600.04 -33.10 57.35 281,I6 80.95 6 33 2 2000.0 -34.00 3P.23

3630.92 -3,51 131.61 249.03 55.98 1 28 23 _030.9 -7.95 125.3A

OIFF£RENTZAL C_RECT|ON$ MID"COURSE EXECUTION ACCURACY CRB|T 0[TERMINATION ACCURACY

TOE 2.3044 TRA 2.1398 TC3-3.8665 8AU |.2976 $GT 5435.9 SGR 432,3 $63 |Z0.5 ST 2764,4 SR 423.0 S$ 364,6

ROE .3713 RRA ".0471RC3 .0539 FAU .0|635 RRT .3160 RRF .2902 RTF .9123 CRT .9395 CRS -.$66| CST -.9831

roe .3609 FRA .9559 FC3 -,5641 8SP 178Z9 SG8 5453,0 R23 .DO05 R13 .9123 LSA 2848.0 NSA IT4_O $SA 19.I

B0[ Z.3341 BRA Z.1404 BC3 3.8669 FSP -403 SG] 5457.6 6G2 410.0 THA 1,45 ELI 2793.2 EL2 144.1 ALF B.Z4

LAUNCH 0ATE DEC 27 1965 FLIGHT TIME 188.00 ARRIVAL DATE JUL 3 1966

H£LIOCENTRIC CONIC 0I$TANCE 554.|25

RL 147.12 LAL .00 LOL 95.03 VL 26.103 GAL 5.55 ATL 87.03 HCA 282.9I SMA 118.Z0 ECC .76201 INC 2.96?3 Vl 30.287

RP 108.49 LAP -2.89 LOP 17,98 VP 38,383 GAP J4.46 ATP 99.34 TAL 163.88 TAP 86.79 RCA 6?.22 APO 149.18 v2 34.930

RC 197.761 Gk 14.91 GP -4.20 74L 60.30 ZAP 175.42 ETS 295.2? 7AE I32.07 [TE 184.23 7AC I14,61 ETC 168.15 CLP-179.19

PLANETOCENTRIC CONIC

C3 27,324 VHL 5.227 DLA 27.47 RAL 28.05 RAO 65tr_.] V[L IZ.194 PTH 2.19 VHP 9.333 OPA 1.27 RAP 2J.04 £CC 1.4497
LNCN ATMTH LNCN TIN[ L-I TIME ZNJ LAT INJ LONG INJ RT ASC INJ ATMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 1 33 43 3415.07 -22.37 I25.39 263.44 72.17 2 50 38 2615.1 -24.60 117.43

90.00 23 49 37 3809.93 -12,21 149.87 259.I9 64.25 24 52 7 3209,9 -15.57 142.8J

100.00 3 55 8 3023.70 -26.J4 97.81 264.65 74.98 4 45 31 2423,7 -27.95 89.47

100.00 0 33 50 3676.53 -8.71 138,25 257.36 81.29 1 35 6 3076.5 -12.48 J31.48
110.00 6 2 26 2625.33 -32.82 69,27 266.37 79.85 6 46 |l 2025.3 -33.97 60.19

110.OO 0 43 ] 36A7.67 -2.87 132.48 25_78 55,92 1 43 49 3047.7 -7,32 126.23

OIFFERENTZAL CORRECT|ONS MI0-COURS[ E_ECUT|ON ACCURACY ORBIT 0[TERMINATION ACCURACY

TOE Z.336J TRA 2.4738 TC3-3.5480 8AU 1.2962 5GT 5445,8 $GR 432.5 SG3 117.7 ST 2722.1 SR 429.1 5S 555.6

R0[ .3904 RRA -.0385 RC3 .0412 FAU ,0J512 RRT .3389 RRF .3134 RTF .9172 CRT .9294 OR5 -.8570 CST -.98_2

FOE ,5467 FRA .9029 FC3 -,479| 83P J77|? SG8 5462,9 R23 .0009 R13 .9172 LSA 2804,7 MSA IBJ.$ SSA 17.J

$0E 2.3665 8RA 2.4741 8C3 3,5492 FgP -395 $61 5447.7 $G2 406.7 THA |.55 ELI 2751.1 EL2 156.3 ALr 8.34

Z067



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 2. 1965-66)

LAUN(H DATE DEC Z7 1963

HELIOCENTRIC CONIC

RL 147.1Z LAL .00

RP 108.45 LAP -Z.79

RC 199.590 GL 13.86
PLANETOCENTRIC CON|C

C3 29.955 VNL 5.473

LNCH AZNTH LNCH TIME

90.00 Z 6 24

90.00 0 6 42

lO0.O0 4 8 7

I00.00 0 47 40

140.00 6 15 36

1J0.00 O 56 40

FLIGHT TINE 190.00 ARR1VAL DATE JUL S 1966

DISTANCE 559.298

LOL 93.03 VL 26.057 GAL 6.36 AZL 87.10 HCA 286.10 GNA 117.93 ECC .26964 INC Z.9029 Vl 30.ZBZ

LOP 21.15 VP 36.362 GAP 14.96 AZP 89,19 TAL 16Z.IO TAP 88.20 RCA 86.14 APO 149.15 VZ 34.942

GP -4.12 ZAL 97.38 ZAP 173,74 ET$ 286,70 ZAE 132.16 IT[ 184,19 7AC 116.96 ETC IGS.lZ CLP-JTB.�Z

OLA 27.30 RAL 31.41RAD 6368.Z VEL 12.302 PTH 2.22 VHP 9.658 DPA Z.33 RAP 23,25 [CC 1.4930

L-I TIME ZNJ LAT ;NJ LONG JNJ RT A$C |NJ ATNTH INJ T|NE PO C$T TIN |HI Z LAT INJ Z LONG
3440.46 -21.83 127.05 268.39 71.51 3 5 44 2840.5 -24.16 119.J5

3830.43 -IJ.60 151.06 264.02 65.99 I 10 55 5230.3 -13.00 144.O4

5048.07 -25.?0 99.48 269.69 74.18 4 38 33 2448.1 -2?.62 91.ZJ

5698.07 -8.04 159.45 262.13 61.10 I 49 JB 5098.1 -II.BO 132.72

2649.12 -52.32 71.06 271.36 78.85 6 59 45 2049.1 -55.72 62.05

5669.79 -Z.05 155.64 238,43 55.87 1 57 50 5069.8 -6.49 127.40

OIFFERENTIAL COqRECTIONS NID-COUR$E EXECUTION ACCURACY

TOE 2.3637 TRA 2,8515 1C5-5.2198 BAU 1.2895 SGT 5451.7 $GR 451.7 SG3 115.0

ROE .4J05 RRA -.0259 RC5 .0505 FAU .01686 RRT .5622 RRF .5574 RTF .9221

FOE .3340 FRA .9565 FC3 -.4005 BSP 17701 $GB 5468,8 R23 .00J7 RJ5 ,9221

BOE 2.4010 RRA 2.8516 BC5 5.2199 FSP -585 SGI 5A54.0 SG2 402.2 THA 1.65

LAUNCH DATE DEC 27 1965 FLIGHT TIN( 192,010

HELIOCENTRIC CONIC DISTANC£ 364.38Z

RL I4T.lZ LAL .00 LOL 95,05 VL 26.011 GAL 7.22 AZL 87,16 HCA 289.29 GNA 117.70 ECC .27900
RP 108.41 LAP -2,68 LOP 24.55 VP 56.342 GAP 15.51 ATP 89.06 TAL 160.55 TAP 89.64 RCA 84.98

RC 201.576 GL 12.85 GP -4.04 7AL 54.59 TAP 175.95 ET$ 276.81 ZA£ 152,24 ETE J84.16 7AC I19,31

PLAN(TOCENTRIC CONIC
C5 33.039 VHL 3.730 OLA 27,44 RAL 34.65 RAD 63(_,3 VEL 12.427 PTH 2.25 VHP 9.970 DPA 3,57

INCH ATNTH LNCH TIN[ L-I TXM[ INJ LAT |NJ LONG [NJ RT AS( JNJ ATNTH ;NJ T[NE PO CST TIN
90.00 Z ZI I8 5438.&7 -Zl.4A 128.25 275.37 71.04 5 18 56 2858.5

90.00 O 17 29 5862.02 -10.63 152.90 268.69 65.61 I 21 51 3262.0

100,00 4 2Z 9 3068.88 -25.51 100,90 274.71 75.55 S I3 18 2468.9

100.00 0 39 19 3726.84 -7.06 141.06 266.77 60.88 2 J 26 5126.$

I10.00 6 29 7 2671.37 -32.21 72.74 276.72 77.88 7 J5 58 207i.6

lJO.O0 I 8 51 5696.92 -.99 135.05 265,05 35,85 2 10 27

DIFFERENTIAL CORRECTIONS HJ0-(OUR$_ EXECUTioN A(CURACY

TO[ 2.5B36 TRA 5.2035 TC5-2.9023 8AO 1.2826 SGT 5453.8 $GR 429.7 963 112.2
ROE .4304 RRA -,0095 R(5 .0209 FAU ,01270 RRT ,3845 RRF ._602 RTF .9272

FOE .3202 FRA 1,0044 F¢5 -,5527 BGP 17790 $68 5470,8 R23 ,0020 215 ,9272

BO[ E.4245 BRA 5.2055 BC3 2.90_3 FGP -578 $GI 5456.4 SG2 396.5 THA 1.74

ORBIT DETERN|NATION ACCURACY

ST 26?5.9 $R 429.6 SS 545.9
CRT .9|66 CRS -.8453 CST -.9873

LGA 2755.6 NSA 189,7 55A 16.Z
ELI 2702.9 EL2 163.D ALF 8.43

ARRIVAL DATE JUL 7 1966

INC Z.8363 vI 50.Z82

APO 130.42 VZ 34.935

ETC 166.D6 CLP-IT�.67

RAP 25.43 ECC 1.3441
INJ 2 LAT INJ _ LONG

-25.$5 120.37

-14.11 145.93

-27.52 92.68
-lO,89 J34.37

-35.54 65.76

3096.9 -3,47 J28.83
ORBIT DETERMINATION ACCURACv

ST 2615.0 SR 428.9 SS 333.3

CRT .9066 CRS -.833I C$T -.9883

LSA 2695.9 NSA 197.5 SSA 15.3

ELI 2641.9 EL2 179.0 ALF 8.50

LAUNCH DATE DEC 27 1963 FLIGHT TIN[ 194,0D ARRIVAL DATE JUL 9 1966

HELIOCENTR|C CONIC DISTANCE 369,560

RL J47.12 LAL .00 LOL 95.03 VL 25.967 GAL 8.13 ATL 87.25 NCA 29Z.46 GNA 117.46 [CC .29722 INC 2.7669 Vl 50.28_

RP 108.37 LAP -2.56 LOP 27.54 VP 36.525 GAP 16.11 ATP 86.94 TAL 159.63 TAP 91.11 RCA 65.12 APO 151.Z0 v7 34.96B

RC 203.147 GL 11.B2 GP -3.97 ZAL 31.93 ZAP 176.0J ITS 266.02 7AE 152,30 [T[ 194.12 7AC |21,6d [T¢ 167.95 CLP 179.5T

PLANETOCENTRIC CONJC
C3 36.719 VHL 6.060 DLA 27.5i RAL 57.69 RAD 6566,4 VEL |2,575 PTH 2,26 VHP 10.335 OPA 4.39 RAP 27,66 ECC 4.6043

LNCH ATNTH LNCH TIN[ k-I TIME INJ LAT INJ LONG |NJ RT A$C JNJ ATNTH INJ TIME PO CST TIN INJ 2 LAT INJ Z LONG

90.00 2 57 31 3470.67 -2|.17 129.02 276.36 70.74 3 35 44 2870.7 -23.60 IZI.I9

90.00 0 23 21 5902.84 -9.40 155.25 275.18 65.17 1 50 24 5302.8 -12.95 148.33
lO0.OO 4 56 57 3096.72 -24.96 102.1l 279,71 72,99 5 25 23 2486.7 -27.03 63.94

I00.00 1 6 56 3762.02 -3.89 145.02 271.29 60.64 2 11 59 5162.0 -9.75 136.37

I10.00 6 42 47 Z$92.91 -31.69 74.53 261.82 76.99 7 27 40 2092.9 -33.33 63.40
JJO.O0 I 19 35 5728.60 .22 l)G.TI 267.51 55.82 2 21 43 3126.6 -4.26 150.49

DIFFERENTIAL COqRECTION8 MI0-COUR$[ EXECUTION ACCURACY ORBIT DETERNINA TION ACCURACY

TOG Z\402$ Tea 3.6019 TC3-2.5894 8AU 1.2711 SGT 5449,9 SGR 426.7 SG5 i09.6 ST 2346.1 5R 426.3 55 524.I

ROE .4309 RRA .0066 RC5 .0152 FAU .01157 RRT .4068 RRF .5852 RTF .9325 CRT .8938 CR$ -.8203 CST -.9893

rOE .3075 FRA I.OM6 FC5 -.2726 BSP 17857 5GO 3466,6 R23 .0021 215 .9525 LSA Z626.1 USA 204.9 55A 14,3

BOE Z.4dd7 BRA 3.60J9 BC3 2;5994 fSP -570 SG1 5432,7 562 389.6 THA 1.95 EL1 2576.6 EL2 189.0 ALF 5.55

_AUNCH DATE DEC 27 1963 FLIGHT TIN( 196.00 ARRIVAL DATE JUL 11 1966

HELIOCENTRIC CON|C DISTANCE 374.215

RL 147.I2 LAL .00 LOt. 95,05 VL 23.924 GAL 9.lJ AlL 87.51 HCA 295,66 $NA |17.23 ECC .29745 ZNC 2.6945 Vl 30.ZBZ

RP I08.53 LAP -2.45 LOP 30.74 VP 56.304 GAP 16.76 ATP 68.85 TAL 136._5 TAP 92.65 RCA 82.56 APO 132.09 V2 34.981
RC 204.893 GL 10,83 GP -5.90 7AL 49.42 ZAP 175.91 ET$ 255.08 7AE 152,54 ET[ I64.09 7AC 123.96 ETC 167.79 CLP 175.79

PLANETOCENTRIC CONIC

C5 41.O53 VHL 6,406 OLA 27,12 RAL 40.39 RAO 6368,6 VEL 12.7A4 PTH 2.52 VHP 10.752 OPA 5.59 RAP 29.66 ECC 1.67§3
LNCH ATNTH LNCH TIME L-I TIN[ ZNJ LAT _NJ LONG INJ RT ASC INJ AZMTH ZNJ TZM[ PO CST TIN _NJ 2 LAT INJ 2 LONG

90.00 2 55 22 5A79.01 -20.98 129.56 285.55 70.55 5 55 21 Z879.0 -25.44 121.75

90.00 0 30 56 3950.6? -?.92 157.98 277.52 62.75 J 56 47 5330.7 -|1.52 15|.15

100,00 4 52 14 5102.25 -24,64 10_,16 284.65 72.52 3 45 56 2302.5 -26.B0 93.03

I00.00 I 16 45 5802.65 -4.52 145.27 275.6? 60.42 2 20 B 5202.6 -B.43 138.66

410,00 6 56 _O 2715,56 -51.57 ?5.65 28_.65 76,13 7 41 44 2||5,4 -55,J3 66,96

!10,00 I 28 58 5764.29 1,59 158,57 271.67 35,83 Z 3J 42 5164.3 -2.91 137,36

DIFFERENTIAL CORRECTIONS N_O-COURS_ EXECUT|ON ACCURACY ORBIT O[T£RNINAT|ON ACCURAC Y

TDE 2.4|39 TRA 4.0235 TC5-2.2877 6AU J.235| $GT 5442.? $GR 422.6 $65 J07.0 ST 2479.9 5R 421.8 $5 3]6.3

ROE .4715 RRA .0251RC5 .0072 FAU ,01043 RRT .4288 RRF ,4062 RTF .9378 CRT .6600 ORS -.B072 CST -.6904

FOE .4956 FRA J,JJ65 FC5 -.2204 BGP 17896 $GO 5459.1 R25 .0025 R15 .9579 LSA 2539.4 USA Z11.7 SSA 13.B

6OE 2.46J3 BRA 4.0234 _(5 2.2678 FSP -562 56| 5A4_.? 562 561,5 THA |.92 ELI 2507.7 EL2 198,1 ALF 8.57

2o66



JPLTM 33-99 EARTH--VENUS TRAJECTORIES (VOL 2, 1965-661

LAUNCH DATE 011[ Z? 1965 FLIGHT TIME I�B.00 ARRIVAL OAT[ JUL 13 1966

H[LIOCENTRIC CONIC DISTANCE 578.916

eL ]47.12 LAL ,00 LOL g5.03 VL 25.681 GAL 10.16 ATL 87,38 HCA Zg8.88 SMA 117.00 ECC .30875 INC Z.6176 V! 30.282

RP |DB.Z¢ LAP -Z.Z9 LOP 35,93 VP 36.286 GAP 17.49 ATP 88.74 TAL 15g.32 TAP 94,Z0 IDA B0.SI APO IS3,JZ V2 34.994

RC 206.614 GL 9.86 GP -3.84 ZAL 47.05 rAP 175,68 [T$ 244,75 7AE 132.36 ETE 164.06 7kC 126.26 ETC 167.$9 CLP ;??.�g
PLANETO¢ENTRJC _ONJC

C3 46,135 VHL 8,792 DLA 26,87 RAL 43,31RAD 6568.7 VEL 1Z.942 PTH 2.36 VHP I1.|71 DPA 6.36 RAP 32.06 ECC |.?S93

LNCH 4ZNTH LNCH TZN[ L-I TIME |NJ LAT INJ L(_IG INJ RT A$C INJ AIMTH INJ T|ME PO CST TIN ZNJ 2 LAT INJ 2 LONE

gO.DO 3 13 ]5 3485,19 -20,84 J29.96 288,23 70.38 4 11 20 2585.2 -23.32 122.J7
90.00 0 34 47 4003,46 -6,26 160.98 281.89 62.3) 1 41 30 3403.S "9.92 154,21

lO0,O0 3 ? 43 3116.1? -24,36 104.10 289.53 72,J1 5 59 39 2316.2 -26.37 96.D0

100,00 J 23 0 3847.?2 -3.0J 147.75 2?9.90 60.25 2 27 ? 3247.? -6,94 141.18
110.OO ? 10 6 2733,19 -31,24 7?.28 291,79 75.36 ? 55 39 2133.2 -32.93 68.47

J10.00 1 37 6 3803,43 3.08 140.81 276.12 35.94 2 #0 29 3203.5 "1.41 J34.41
DIFFER[NT|AL CORRECTIONS MID-COUR_ (X[CUT_ON ACCURACY O28[? 0ETERMZNA TZON ACCURACY

T0E Z.4318 TRA 4.4805 TC3-J,9968 BAU 1.2316 SGT 5433.2 SGR 417.8 SG3 104.? ST 2414.7 SR 413.5 S5 511.1

R0E .4924 RRA .O435 RC3 ,0028 FAU .00929 RRT .4513 RRF .4299 RTF ,9432 CRT .865_ CRS -.7943 CST -.9913

F0E .4865 FRA 1.1791 FC3 -.1742 8SP J?B2? aGE 5449.2 223 ,0025 213 ,9432 L$A 2493.4 N$A 217.5 SS4 J3,J

6OE Z.4812 8RA 4.480? 8C3 1,9968 FSP -332 $61 5436.5 $52 3?2,4 ?HA 2.00 ELI 2441.3 ELZ 20§,9 ALF 8.53

LAUNCH DATE DEC Z? 1965 FLZ_'IT T]IA_ 200,00 ARRIVAL DATE JUL 15 1966

HELIOCENTRIC CONIC 01STANCE 583.43?

RL 14?.12 LAL ,00 LOL 93.03 VL 25._40 GAL 11,29 AZL 87.46 HCA 302.08 SMA J16.78 [CC ,32133 INC 2.5359 Vl 30.282

RP 108.23 LAP °2.15 LOP 37.13 VP 36,270 GAP 18.29 AZP 88.65 TAL 153.75 TAP 95.83 RCA ?9.25 APO 154,30 ¥2 35.00?

RC 208.309 GL 8.93 GP o3,78 7AL 44,83 rAP i?5,27 £T$ 233.59 ZAE 132.35 [TE 184.03 lAD 120,33 ETC 16?.33 CLP 17?,16
PLANETO(ENTRIC CONIC

(3 52.173 VHL 7,223 DLA 26.58 RAL 45.88 RAO 85M.9 VEL 1_.175 PTH 2,4| VHP 11.657 OPA ?.50 RAP 34,23 ECC ;,8586

rNJ LAT |NJ LONG INJ RT ASC JNJ AZMTH ZNJ TIME PO CST TIN INJ 2 LAT INJ Z LO/_G

-20.72 130.29 293.05 70,25 4 29 13 2890.4 -23,22 122.52

-4.48 164.|4 285.72 62.01 1 44 58 3439.6 -8,19 157.42
-24.08 104,95 294,31 71.74 6 15 18 2329.0 -26.35 96.89

-I.38 /50.42 284.00 60,14 2 32 49 3296,3 -5.33 143.87

-30,90 ?8.68 298.83 ?4.59 8 9 21 2152.3 -32,?0 69.93

4.88 142.82 280.24 56.10 2 48 8 3245,6 .20 136.60

OR81T DE?ERMINA TION ACCURACY

ST 234_.? SR 40?.3 $$ S06.6

CRT .$500 CRS -.7807 CST -,9925

LSA 2423,9 MSA 222.2 SSA 12.4

EL| 237J,3 EL2 212.3 ALF 8.46

LNCH AZMTH LNCH YII, q[ L-I TIME

gO.O0 3 31 2 3490.43

90.DO 0 3? 19 4039.83

100.00 3 23 9 3129.01

100.00 1 Z? 53 3896.29

110.00 ? 23 28 2752.51

110.00 I 44 3 384_.55
O|FFERENT/AL CORRECTIONS

TOE 2.4422 TRA 4.9624

ROE .g130 RRA ,0677

FOE .4771 FRA 1.2451

BDE Z.4995 BRA 4.9629

MIO-COURSE EXECUTION ACCURACY

TC3-1.7267 8AU 1.2044 5GT 5417.5 $_ 4J|.3 SG5 102,3

RC3 -,0003 FAU ,00819 RRT .4729 RRF ,4528 RTF .948?

FC3 -.1380 8SP 17866 $G8 5433,J 223 ,0022 R13 ,9487

B(3 J.7287 FSP -345 $G1 5421.0 SG2 362.2 ?HA 2.07

LAUNCH OAT[ OEC Z7 1965 FLIGHT TIME 202.00 ARRIVAL OAT[ JUL 17 1966

HELZOCENTRZC" CONIC DISTANCE 587.736

RL /47.12 LAL .00 LOL 95.03 VL 23.799 GAL 12,52 AlL 87.55 HCA 305.25 SNA 116.57 ECC .33536 INC 2._483 VI ]O.ZB2

Re 108.21 L4P -2.00 LOP 40.34 VP 36,Z54 GAP 19.18 AlP $8.59 TAL 152.23' TAP 97,33 RCA ??.47 APO 1§S.66 V2 35,020

RC E09,9?$ GL 8.03 GP -3.13 ZAL 42,77 ZAP 114,74 [T$ 227,?9 74( 132,31ET[ 183.99 lAD 130.?? ETC 167.02 CLP 116.30

PLANETOCENTRZC CONZC

C5 59.34S VHL 7.?04 OLA 2&.25 NAL 48.22 RAD 6569.1 VEL 13.443 PTH 2.46 VHP 12,197 OPA 8,21 RAP 35.42 ECC 1.9767

LNCH 47NTH LNCH TIME L-| TZNE IMJ LAT INJ LONG INJ RT A$C INJ A_M?H ZNJ TIME PO CST TIN INJ 2 LAT |NJ 2 LON5

RD.00 3 48 26 3495.49 "20.80 130.62 297.76 70.13 4 42 41 2895._ -23.12 122.85
90.OO 0 _8 48 4|18.02 o2.61 167,41 289,61 61.79 1 4? 26 3318,0 -6.36 160.7d

100.00 S 35 19 314t.20 -23.82 I03,76 298.97 71.39 6 30 41 2341.2 "26.14 97.75

IO0.O0 1 31 36 3947.54 ,38 |55.23 287.96 60.11 2 3? 2_ 3347.5 -3.60 |46.?0

110.00 ? 36 30 27?1,45 -30.55 80.05 301.34 ?_,8_ 8 22 41 21?1.4 -32.a5 71.35

I10.00 1 49 55 3890.05 6,37 145,16 284.24 _6.34 2 54 45 3290,1 1.90 138.92

DIFFER£NTIAL C(_RECTION$ M_0-COUR$E EXECUTION ACCURACY ORBIT DET_RMINA TION ACCURACY

TOE Z.4534 TRA 5.4800 TC3-1.4738 8AU 1.1894 SGT 5397.8 SGR 404,0 $G3 100.0 ST 22?8.7 SR 397.4 S$ 504.S

ROE .5335 RRA .0919 RC3 -.0023 FAU .00?09 RRT ,4943 RRF .4753 RTF .9_41 CRT .$338 CR$ -.?673 CST -.9935

FOE .4_93 FRA 1.3168 FC3 -.1034 83P |789| SGB _412.9 R23 ,0018 213 ,9§41 LSA 2356.7 MSA 225.6 53k !1.7

8DE Z.5|07 BRA 5.4808 8C3 1.4739 FSP -338 SGJ 3401,3 $G2 351,0 THA 2.J3 ELI 2302.9 EL2 2|?.1 ALF 8.35

LAUNCH DATE DEC Z? 196_ FLIGHT TIM_ 204.00 ARRIVAL DATE JUL 19 1966

HELIOCENTRIC CONIC

RL 147.12 LAL ,_0
RP 105.17 LAP -I.84

RC 211.617 GL 7,16

PLANETOCENTRIC CONIC

C3 67.914 VHL $.241

_NCH AZMTH LNCH TIME

90,00 4 _ 13
90.00 0 39 27

100.00 5 53 4

JO0.O0 I 34 16

110.00 ? 49 3

110.O0 I 54 45

DISTANCE 391.763

LOt. 93.03 VL 25.?60 GAL 13.86 AZL 8?,65 HCA 308.48 $MA 116,36 ECC .35105 INC 2.3_33 vl 30.282

LOP 43.94 VP 36,239 GAP 2_,I? ATP 88._3 TAL 150.84 TAP 99.32 RCA 75,51 APO 137.2J V2 35.014

GP °3.69 ZAL 40,86 ZAP 174.10 £T$ 221,29 ZAE 13_.22 ETE 183.96 lAD 152.96 ETC J66.6_ CLP 173.39

OLA 23.88 RAL 30.41RAO 6_69.3 VEL 13.?_? PTH 2,3| VHP 12.800 DPA 9.08 RAP 38.5? ECC 2.1J77

LoI TIME INJ LAT INJ LONG INJ RT A$C JNJ AZMTH INJ TIME PO CST TIN INJ 2 LA? INJ 2 LONG
3300.73 -20.48 130.9_ 302.32 70.0! 5 3 34 2900.7 °23.02 I23.20

4177,78 -,88 170.74 293.38 81.69 1 49 4 3577,8 -4.46 16A,10

3153.00 -25.S6 108.54 303.50 71.05 6 49 37 2553.0 -25.93 98.SS

4000.75 2,18 136.15 291.77 80.18 2 40 37 3400,7 -1,80 149.63
2790.05 -30.19 81.38 305._0 73.14 8 35 33 21e0,0 -32.20 72.74

3936.4_ 8.11 147.62 288.11 38.68 3 0 22 3336.4 3.67 141.35

0R_IT DETERMINATION ACCURACY
ST 2215.0 $R 386.0 $S _D4.9

CRT .8J74 CR$ -,7542 CST -,9945

L$A 2293.1MSA '22?.4 $$A Jl.J

ELl 2237.6 EL2 220.1ALr $.19

DIFFERENTZAL CORRECTIONS

TOE 2.46?5 TRA 6,0_80 TC3-1.2390 8AU 1.1250

ROE .8337 RRA .1150 RC3 ".0031FAU .00594

FOE .4534 FRA J.3950 FC3 -.07_? _$P 17890

BOE 2.5259 BRA 6.0392 BE3 1,2590 FSP -331

RIO-COURSE EXECUTION ACCURACY

SGT 5374.4 SGR 39_.? $G3 9?,B

RR? .51_6 RRF .49?8 RTr .9595

SGB 5388.9 R23 .0013 R|3 .9_95

SGJ 53?8.3 $G2 33B.B THA 2.18

Z069



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 2, 1965-661

LAUNCH 0ATE DEC ZT 1165 FLIGHT TIME 206.00 ARRIVAL OATE JUL 21 |184

OXSTAMCE 595.455

95.03 VL 85.?_3 GAL 15.38 ATL 0?.75 MCA

46.74 VP 36.223 GAP Zl.U A_P eS.SO TAL

-3.$4 7AL 39.11 ZAP 173.36 ETS ZlS.DZ ZA[

N[LIOCENTRIC CONIC

RL IA?.IZ LAL .00 LOL

RP 108.13 LAP -1.68 LOP

RC 213.830 GL 6.32 GP

PLANETOCENTRIC CONIC

C3 ?B.19T VHL ,B.843 OLA 85.48 RAL 58.41RAO 6569.5 VEL 14.188 PTH 8,57 VHP 13.476 DPA 9.98 RAP 40.89 ECC 2,2888

LNCH ATNTH LNCH T|lq[ L-| TIME IN| LAT IN| LONG IN| RT ASC IN| AZMTM IN| TIN[ PO CST TIM IN| 8 LAT IN| 8 LONG

90.00 4 Zl J8 1308.31 °20.35 131.31 308.73 89.87 5 J9 42 2908.3 -88.91 123.37

90.00 0 39 ZO 4838.83 1.8T 174.11 296.95 81.71 1 49 $8 3838.2 -Z.SZ 18T.4B

]00.00 8 7 17 3184.38 *23.31 10T,30 307,87 ?0.73 ? 0 1 8584.5 -ES.TZ ¢9,34
100.00 ! 56 0 4055.88 4.02 159.15 Z85.43 _0.55 2 43 35 3455.3 ,Od 182.82

]10.00 8 1 8 2808.Z? "29.82 82.87 310.29 78.46 8 4T 57 2208.5 "31.13 7*.OP

110.00 | 38 38 3984.87 9.89 |50,18 29|.84 57,11 3 5 2 3384,5 S,49 143,86
DIFFERENTIAL C_RRECTION$ NZD-COURSE EXI[CUTION ACCURACY ORBIT OEY[RNINATION AccuRACY

TDE 2.4901 TRA 6.6483 TC3-1.0204 8AU 1.0858 SGT 534_,4 8C_ 588.4 SG5 _5.B 5T 2137,3 8R 3T3.8 SS 508,8

RDE .3739 RRA .1482 RC3 -.0030 FAU ,00487 RRT .557D RRF .5208 RTF .9447 CRT .8012 CRS -.T423 CST ".g955

FDE ,480T FRA 1.4821 F¢_ -.0517 88P 17789 SGB 5583.$ 223 .0008 215 ,9647 LSA 2838.2 NSA 2ft.4 SSA IO.5

8DE 8.5554 8RA 8.8479 8C3 1.0204 FSP -322 SGI 5355.4 SGZ 525,7 THA 2,25 ELI 8178.8 EL8 881.2 ALF T.�T

311.89 SMA 116.16 ECC ,38886 INC 8.8494 Vl 30.f88
140.53 TAP 101,82 RCA 73.34 APO 158.99 ¥8 35.047

152.08 ETE 183.98 7AC 135.11ETC 186.£Z CLP 174.44

LAUNCH DATE DEC 27 11165 FL_GMT 71M_ _08.00 ARRIVAL DATE JUL 83 1968

HSL;OC[NTRIC ¢ON;¢ DISTANCE 598,724

RL J47.12 LAL .00 LOL 95.03 VL 85.$86 GAL 18.94 AZL 87.87 HCA 514.90 SMA 115.97 ECC .58849 INC 8.1348 Vl 30.Z82
RP 108.09 LAP -|.51 LOP 49.95 vP 38,212 GAP 22.54 AZP 88.49 TAL 148.35 TAP 105.84 RCA 70,98 APO 161.03 VZ 35.060

RC 214.S|8 GL 5.52 GP -3.80 7AL _7.54 TAP J77.51 _T$ 2|1.45 7A_ 131,O8 ET[ J85.87 7AC |37.20ETC |85.73 CLP 171.43

PLANETO¢ENTRJC CONIC

C3 90.618 VHL 9.5|9 0LA 25.05 RAL 54.81RAO 8589.8 VEL |4.559 PTH 2.64 VHP 14.239 DPA 10,71 RAP 48.77 ECC _.4914
LNCH ATNTH LNCH T1.tAf L*t TIME _NJ LAT ZNJ LCNG tNJ RT ASC IN| dZMTff |NJ Ttl_" PO (ST T;N [NJ 2 LAT _NJ 8 LONG

90.00 4 38 _9 3818.14 -Z0.21 13J.M 310.94 89.74 5 35 1 29J2.1 "88.79 1_3.96
90.00 0 38 31 4898.94 3.23 |77.50 300.39 61.85 1 50 10 3698.9 -.58 170.87

100.00 $ 20 50 3178.7_ -2_.05 108,04 _12,05 70.42 7 J3 43 2375.7 o85.31 100.10

]00.00 | 38 51 AJJO,58 3.88 16_.21 298,_ 60.84 2 45 88 3510.8 1.92 153.85

110.00 8 12 _ Z826,01 -_9,45 83,92 314.49 71.80 8 59 48 ZZ2_.0 "31.85 73.40

110.O0 8 1 34 4033.07 11.88 152.8_ 285.4_ 87,64 3 8 47 5433,1 7.33 J46.44

DIFFERENTIAL CORRECTIONS M|0-C_$[ [X[CUTtOI ACCURACY OPBIT DETERMINATION ACCURACY
TOE 2.5138 TRA 7.3008 TC3 -,_835 8AU .9_7_ SGT 5_17.5 SGR 575.g SG5 93._ ST 2099.T SR 359.0 SS _14.8

R0E .3835 RRA .1759 RC) -,0084 FAU .00337 RR7 .5575 RRF .5427 RTF .9897 CRT .7848 CR$ -.7303 CST -,9963

fOE .4589 FRA 1.5788 FC5 -.0322 BSP 17775 SG8 5530.7 225 ,0OO2 R13 .9697 LSA 8179.8 MSA 225.8 $SA 9.9
00_ 2,3287 BRA 7._29 BC3 .82_5 FSP -316 SGJ 5_2Jo6 S_Z 3J1._ THA 2o88 ELI 2j18.7 EL2 220°5 ALF T.T_

L_UN_ DATE DEC 27 1_68 FLIGHT TIME 210,00 ARRZVAL DATE JUL _5 _968

HELIOCENTRIC CONIC

RL 147.12 LAL .00

RP 108,05 LAP -I.34

RC _1_,3T3 GL 4.74

PLANETOC(NTRXC CONIC

C3 105.T38 VHL 10.883
LNCH AZMTH LN_H TIME

90,00 4 30 49

90.00 0 38 59

100.00 8 33 39

100.00 1 36 50

_10.00 8 83 83

1J0,00 8 3 33

OIFFERENTIAL CORRECTIONS

T0E 2.5487 TRA 8.0158

ROE ._12_ RRA .2072

rD( .4800 FRA 1.8828
BOE 2.8194 8NA 8.0185

DISTANCE 6OI.463

LOL 93.03 VL 8_.6_Z GAL |8.74 AZL 87.99 _CA 3_8,J1 SXA J1_.79 ECC .41091 iNC 2.0080 vJ 30.Z_Z

LOP 53.|$ VP 38.800 GAP 23.97 4ZP 89.51 TAL 147.51 TAP 105.42 _ 88.81APO 183.37 ¥8 3_.075

GP °3.58 7AL 38.14 TAP 171.58 ETS 807o?_ ZA( 151.81 (T[ 183.82 FA¢ 159.21 (TC 165,18 CLP 178.34

DLA 24.60 RAL 55,88 RAO 83?0.0 VEL 15.069 PTH 2.71 VMP 15.103 OPA 11.48 RAP 44.79 ECC 8.7408

L-| TIM( [NJ LAT IN| LONG |NJ RT ASC IN| AZMTH IN| TIME PO CST TIN IN| _ LAT IN| _ LONG

3518.08 -20,07 138.08 314._3 89.80 5 49 27 2918.0 -82.87 184.35

4339.4_ 5.J8 J80o_0 303.88 8_.12 1 49 38 3T59.S 1.3_ 174._S

3186.48 -22.81 100.74 516.01 70.13 7 88 45 2588.5 -85.30 IO0.84

4186.86 7.72 185.31 302.28 81.03 2 48 18 3586.3 3.B0 1SO.T|
2843.07 -29.08 83.1| 318.48 71.19 9 10 4_ 2843.1 -31.37 76.85

4082.43 J_,48 155.54 _.85 58,28 3 11 58 3488.4 9.17 149.07

NIO-COURS( EXECUTION ACCURACY O281T DETERNINAT|ON ACCURACY

TC3 -.8441BAU .9105 SGT 5281.9 SGR 364.3 SG3 91.8 ST 2046.2 SR 343.8 SS 524.3

RC3 -.0012 FAU .00190 RRT .5777 RRF ,5643 RTF ,9745 CRY ,78PJ CRS -.7193 CST -._97J

FC3 -.0153 BSP 17744 SGB 5294.5 RZ3 -._004 213 .9T43 LSA 2128.5 MSA 222.3 $SA 9.3

BC3 .8441FSP -310 SGJ 5888.1 SG2 297.2 THA 2.29 ELI 2083.4 (12 21?.8 ALF 7.44

LAUNCH OAT[ DEC 27 J965 FLIGHT TIM( 218.00 ARRIVAL OAT[ JUL Z? 196S

HELIOCENTRIC CONIC

RL 147.18 LAL .00 LOt.

RP lO#.0J LAP o1.18 LOP

RC 21?.806 GL 4.00 GP

PCAN[TOCENTR_C CONIC

C3 184.8_T VHL 11.149
LNCH AFMTH LNCH TJMt[

9O,00 3 4 13

90.00 0 34 42

100.00 6 45 40

_00.00 1 35 58

I10.00 8 33 _

110.00 8 4 34

DIFFERENTIAL CORRECT|ON$

T0E 2.59_1 TRA _.79_1 YC3 °.d821 eAU .8012

ROE .8319 RRA .23_9 RC3 .0004 FAU .O00L_O

FOE .4844 FRA |._011FC3 -.0014 BSP 1770_

BOE 2.68_0 BRA 8.8084 8C3 .4881FSP -304

OJSTAN¢E 603.525

95.03 VL 25.819 GAL _0.75 AFL 88.14 HCA 321.32 SI,4A 115.63 ECC .43834 INC 1.8601 v! 30._82

56.37 VP 38.190 GAP 25._1 AFP 88.55 TAL 146.47 TAP 107.79 RCA 65.17 APO 166.08 V_ 35.088

-3,52 FAL 34,94 TAP 170,50 (TS _04.58 _A£ 131.84 [T[ 183.77 ZAC 141.14 ETC 184.58 CLP I1R.1T

OLA 24.13 RAL 57,21RA0 _570o3 VEL 15.873 PTH 8.79 VHP 18.094 OPA 12.17 RAP 46.74 ECC 3.0456

L-; TZHI[ |NJ LAT IN| LONG IN| RT ASC IN| ATMTM ZNJ TIM[ PO CST TIM IN| 2 LAT IN| 2 LONG

3523.68 o19.94 J32.4_ 318.67 89.47 6 2 56 2923.7 -22.36 124.78

44j9,53 7,09 J84.29 _06.T2 62.51 J 48 21 38|9.5 5.55 177.80

3198.55 -ZZ.57 109.40 319,78 69.86 ? 38 57 2598.5 -23.11 101._2

4881.87 9.84 1_1.43 _O5.39 81.54 2 48 17 3821.9 5.87 181.79
#a3_.Z2 -28.72 88.23 3_#.J1 T0.81 9 21 8 2259.2 -3J.0_ 77.83

4131,97 15.22 158.31 )02.08 59.0_ 3 13 88 3532,0 11.00 151.74
MI0-COURS[ (X(_UT|ON ACCURACY OR_ZT 0E TERNINATION ACCURACY

$_T 5242.2 SGR 35J,? SG3 90.0 $? 1_08.7 SR 32?.3 SS 331._

RRT .5972 RRF ,5854 RTF .9789 CRT .7544 CRS -,7098 CST -,9977

$GB 5253.9 R23 -.0011RJ5 .9789 L$4 2081.8 NSA 217,1 $SA 8.7

$GJ 5248.4 SG8 881.9 ?HA 8.30 ELI 201J,8 [L_ 213.8 ALF 7.13

2O?O



JPL TM 33,99 EARTH--VENUS TRAJECTORIES (VOL 2, 1965-66)

LAUNCH 0ATE DEC ZT 1965

HELfOCENTR|C CONIC

EL 14?.lZ LAL .O0

RP 107.91 LAP -.98

RC Z19,410 GL 3.29

PLANETOCENTRIC CONIC

C3 14T.195 VNL 12.137

LNCH ATNTH LMCH TIME

90.00 5 16 37

90.OD O 31 35

lO0.O0 6 56 49

100,00 I 54 4

110.00 9 47 46

110.00 Z 4 3?

LOL 96.03 VL

LOP 59.58 YP

GP -3.49 ZAL

FLIGHT TIRE ZlS.OO

DISTANCE 604.TI5

Z5.589 GAL ZI.0Z Ark 80.31NCA

36.161 GAP ]?.SO kiP 86,61 TAL

33.94 ZAP 169.30 ET8 Z01.85 ZAE

DLA Z3.63 RAL

L-I TIN[ INJ LAT
5528.65 -19.8Z

4478.81 8.9!

3205,59 -12.36
4277,10 11.31

2874.13 °18.38

4181.31 16.93

DZFFERENT;AL CC_RECTION8

TOE Z.6586 TRA 9.6639 TC3 -.3356 BAU .6609

ROE .6510 RRA .Z739 RE3 .OOZZ FAU-.001H7
FOE .4737 FRA 1.9359 FC3 .0110 BSP 17513

8DE Z.?3?Z BRA 9.6698 BE3 .3356 FSP -196

LAUNCH DATE DEC 17 1965

ARRIVAL OAT[ JUL 29 1966

314.54 SNA 115.47 [¢C .46532 INC 1.6921Vl 30.201
143.65 TAP 110.39 RCA 61.74 APO 166.20 ¥2 $5.099

130.76 ET[ 163.70 TAC IA2.95 ETC 163.69 CLP 169.61

5H.37 RAD 6370,6 VEL ]6.390 PTN 2.H6 VNP 17.231DPA 12.62 RAP 46.60 ECC 3.4Z41

INJ LONG INJ RT A6C INJ AZNTH INJ TIME PO CST TIN |NJ 2 LAT INJ 2 LONG

132,14 322.12 69.35 6 15 26 2626.6 -22.45 125.05

187,66 309.37 63.01 I 46 14 3616.6 5.22 160.93

109.99 323.14 69.63 ? 30 14 2605.6 -24.63 102.13

171.57 308.30 62.15 2 43 22 3677.1 7.50 164.86

67.23 325.5H 10.09 9 30 40 2274.1 °30.82 76.61

161.11 303.09 59.85 3 |4 16 3561.3 12.HO 154.44

MID-CC_JRS[ EXECUTION ACCURACY ORHIT DETERNINATION ACCURACY

8GT 3100.6 SGR 33H.2 8G3 66.4 8T 1951.6 OR 310.2 SS 556.2

RRT .6163 RRF ,6060 RTF .9629 CRT .7416 CRS o,1023 CST -.9903

_B 321|.6 223 -.0017 R13 .9H29 LSA 2042.1 NSA 210.0 8SA B.Z

8G| 3204.8 8G2 266.1 THA 2.30 ELI 1963.Z EL2 206.7 ALF 6.60

HELIOCENTRIC CONIC

RL 147.1Z LAL .00 LOL

RP IO7.93 LAP -.HO LOP

RC 220,HH? GL 2.60 GP

PLANETOCENTR;C CONIC

C3 I76.086 VHL 13.2T0
LNCH ATNTH LNCN TIN(

90.00 5 27 39

90.00 0 21 31

JOO .O0 7 ? 1

JO0.O0 J 3I 10

110.OO H 51 9

JJO.00 2 3 _J

DZFFERENT|AL CO_RECTIONO
TOE 2.7369 TRAIO.6133 TC3 -.Z071 OAU .4676

ROE .6697 RRA ,3076 RC3 .0040 FAU°.00434

rOE .4864 FRA 2.08?4 FC3 .0213 88P 17413
ODE 2.8206 Ek_AIO.6198 BE3 .2071 FSP -292

FLIGHT TII4E 216.00 ARRIVAL DATE JUL 31 1966

DISTANCE 604.7?2

95.03 VL 25.361 GAL 23.60 AZL IIO.30 HCA

62.H0 YP _6,|74 GAP Z9.61 AZP HH.?4 TAL

-3.43 7AL 3_.I? 7AP /67.96 ET8 199.49 ZA[

327.16 SNA 115.33 ECC .49843 INC 1.4952 vJ 30.262

143.51 TAP 113.21RCA 57.H3 APO 172.62 v2 35.111

J30.J5 ETE I63.62 FAC 144.62 ETC 163.18 CLP 168.45

OLA 73.10 RAL 39.29 RAD 6370,9 VEL I7.246 PTH 2.9A VHP 16.9A6 DPA 13.41 RAP 50.34 ECC 3.6979
k-I TIRE INJ LAT INJ LONG INJ RT ASC INJ ATNTH INJ T|NE PO COT TIN INJ 2 LAT INJ 2 LONG

3532.5J -19.73 IIZ.gH 323.23 69.26 6 26 52 _932.3 -22.31 123.31

4537.09 10.69 I�I.0_ 3|Z.14 63.61 1 43 6 3937.1 1.0? 164.22

3213.ZO -22.I6 1|0,4H 316.12 69,43 6 0 34 _613.Z -24.78 I02.65

4331.63 13,03 J?4,?J 3J0.94 62.86 2 43 22 3731.6 9.29 167.92
2861.41 -2H.O? H8.16 318.65 69.64 9 39 I? 22H7.4 °30.58 79.96

4230,J9 16.56 163.94 .507.85 60.7H 3 14 J 3630.2 14.34 137.15
RIO*COURSE EXECUTION ACCURACY CROI T OETERNINATION ACCURACY

SGT 3130.9 SGR 323.4 853 66.1 5T 1906.5 SR 292.4 83 51B,6

RRT .6338 RRF .6Z49 RTF .9664 CRT ,?299 CR6 -,6955 CST °.996?

8GB 3J61.1 R23 -.0024 RI3 .9864 L0A 2003.6 NSA 201.4 SSA 1.6

OGI 3153.0 SGZ 249.9 THA 2.26 EL] 19J6.5 EL2 166.6 ALr 6.46

L4UNCH OAT( DEC 11 1965

HELIOCENTRIC CONIC

RL 141.12 LAL .DO

RP lOT.D9 LAP -.61

RC 222.336 GL 1.94

PLANETOCENTRIC CONIC

C3 212,530 VHL 14.576

LNCH ATMTH LNCN TINE

90,O0 5 30 14

90.00 0 22 IO

lOO.O0 T IE I1
100.00 1 21 3

liD,DO 8 30 33

110.00 Z 1 10

FLIGNT TIRE 216.00

DISTANCE 603.342

LOL 95.03 VL 15.539 GAL 26.36 AZL 66.74 NCA

LOP 66.DZ VP 36.169 GAP 32.23 AZP 66.90 TAL

GP -3.41 7AL 32.66 ZAP 166.43 ET8 19?,41 7AE

DLA 22.55 RAL

L-I TINE INJ LAT

3534.10 -16.61

4594.12 12.40

3218.90 -22.04

4363.23 14.68

2698.61 -2?.60

42?8.29 20.13

DIFFERENTIAL C_RECT]ONO

TOE 2,8493 TRAII.664H TC3 -.0938 BAU .2669

ROE .6005 RRA .3407 RE3 .0037 FAU-.00T46

FOE .5034 FRA 2.2602 FC3 .O304 DSP 1738!

BOE Z.9313 ORA11.6698 8C3 .0936 FSP °267

ARR]VAL DATE AUG Z 1966

330.96 SNA 115.21ECC .33655 TNC 1.2595 Vl 30.292

14_.33 TAP 116.50 RCA 53.42 APO J??.Ol ¥Z 35.114

129.36 ETE 163.53 7AC 146.13 ETC 162.45 CLP 166,86

39.92 RAO 6571.2 VEL 16.272 PTH 3.03 VHP 20.0?8 OPA 13.94 RAP 51.91 ECC 4.4917

INJ LONG INJ RT AHC INJ AZMTH INJ TIRE PO COT TIN ]NJ 2 LAT INJ 2 LONG

133.12 321.95 69.21 6 31 9 2934.1 °Z2.33 125.45

194.35 314.40 54.34 1 36 §Z 3994.t 8.65 167.47
lID.HI 32H.91 69.28 6 9 30 2618.9 -24,66 103.03

171.65 313.26 63.66 2 40 6 3765.2 11.02 110.91

H6.92 331.31 69.26 9 46 32 2296.6 -30.56 80.61

166.79 310.3| 61.79 3 12 28 3676.3 16.22 159.67

MID-COURSE (X(CUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 5096.0 8GR 50?,4 SG3 BI.Z ST 1853.3 8R 274.1 83 601.?

RRT .649H RRF .6421 RTF .9893 CRY .?202 CRO °.6903 COT -.9990

SGO 3103.$ RZ3 -,0030 RI3 .9H93 L0A 1969.? NOA 191.5 09A ?.O

861 5099.9 862 233.S THA _.13 ELI 1673,8 EL2 169.1 ALF 6.11

LAUNCH DATE DEC 2? 1965 FLIGHT TIRE ZtO.00 ARRIVAL DATE AUG 4 1986

HELIOCENTRIC CONIC DISTANCE 599.933
RL J47.12 LAL .00 LOL 93.03 VL 23.320 GAL 31.96 AZL 89.03 HCA 334.20 SMA 1I_.12 ECC .57976 INC ,9105 VJ 30.202

RP 107.06 LAP -.42 LOP 69.23 VP 36.167 GAP 33.27 AZP 69.13 TAL 145.96 TAP 120.16 RE& 46.3? APO 161.06 V2 35.135

RC ZZI.?SO GL 1.31 GP -3.37 ZAL 32.48 ZAP 164.6H ITS 195.$6 ZAE |_H.35 [TE 363.42 7AC 147743 ETC 161.74 CLP 165,04

PLA_TO(ENTRIC CONIC
C3 259.1J7 VHL 16.099 DLA 21,96 RAL 60.23 RAD 6371.3 VEL 19.306 pTH 3,JJ VHP 21.874 DPA 14.39 RAP 53.29 £CC 5,265_

LNCH AZNTH LNCH TINE L-I TII4E INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG
90.00 5 41 J? 333A.38 -19.6H 133.JJ 330.21 69._Z 6 46 12 2934.6 -22.33 125.44

90.00 0 13 43 4630.11 14.03 I97.63 316.29 63.15 I 33 13 4050.1 10.56 190,68

100.00 7 14 I2 3222.09 °21.96 111.05 331.14 66.20 9 17 54 2622.1 -24.60 103,24

I00.00 I 21 30 4437.83 16.24 IH0.9? 315.21 64.33 2 33 27 3637.6 12,68 173.99

110.00 9 4 50 2907.23 -2?.39 89,3J 333.31 66.9? 9 33 16 230?.2 o30.19 61,20
11D.00 J 3? _0 4323.43 21.64 J69.63 3J2,39 G2.HT 3 9 26 3?25.5 17,63 J62,3?

OIFFERENTIAL CORRECTION8 NJO-COURS[ EX[CUTJON ACCURACY ORBIT OETERNINATION ACCURACY

TDE E.9941 TRA12,2222 TC3 o004H HAU .0_O3 OGT 3034.3 8GR 290.3 863 83,8 ST 1620.3 OR 153.4 SS 643.4
ROE .?0?6 RRA .3713 RC3 .00?3 FAUo.OJI4? RRT .6636 RRf" .6369 RTF .9922 CRT .7128 CR$ -.66?3 C$T -,9993

rOE .3319 rRA 2.45H0 FC3 .0363 BSP 17256 5GD 5042,7 223 -,0036 R13 .992J LSA 1939.3 NSA 160.4 0SA 6.4

BD£ 3.0?66 BRA12.8276 BE3 .006? FSP -263 8GJ 3036.0 OG2 2J?o0 THA 2,20 ELI 1629.? EL2 J76.3 ALF _,??
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JPL TM 33-99 EARTH--VENUSTRAJECTORIES (VOL 2. 1965-661

LAUNCH 0ATE DEC ZS J965 FLIGHT TiRE ?0*0D ARRIVAL DATE NAR m 1956

HELIOCENTRIC CON|C 0ISTANCE ZOB.03Z

RL 147,12 LAL .00 LOL 96,05 VL 29.S29 GAL -|4.Z4 A?L 86.9Z NCA 9S.64 SNA

RP |O?.D5 LAP 3.06 LOP J91.90 VP $9.|0| GAP -3.14 AZP 90.31 TAL 248,Z6 TAP

RC 68.394 GL |I,?Z GP 9.75 74L lGZ.3S TAP 59.40 ETS _GZ.ZB ZA[ 171,74 [TE

PL4NETOCENTRJC CONIC

C$ S?.264 VHL 7.55? DLA -|0.44 RAL ZSg.Z$ RA0 6569.0 ¥£L 13.366 PTN Z.44 VHP

LNCN ATNTH LNCN TiN[ L-! TIN[ |NJ LAf

gO.DO | 33 5Z 2|46.24 -|?,B5

90.DO |O 52 26 5449.78 28.Z|

|DO.DO Z SO J J900.55 -19,24

J0O.OO IZ J8 58 5170.70 29.71
110.00 3 46 29 !?23.72 -22'93

IZO.O0 13 3a 59 4920.29 33.76

DiFFERENTiAL C(_RR[CTION5

TOE -.08|2 TRA -.6|68 TC3 °027) BAU .0352
ROE -.50?I RRA .165J RC3 .04J7 FAU .|0404

FOE .3680 FRA-I.6|?9 rC3-1.5730 BSP 555

sO[ .5|35 8RA ,5385 BC3 ,0498 FSP -$82

|42.36 ECC .Z481T |NC 3,0T96 Vl 30.Z53

344.|0 NCA lOT.D3 4PO 177.66 V2 $5.138

14.|4 ZAC 46.67 [TC 167.?1 CLP -S8.90

4.61J DPA -10.21 NAP 3|3.T1ECC 1.9424

IN| LONG IN| RT A$C [NJ ATNTH IN| TIN| PO CST TIN |NJt LAT |NJ 2 LONG
37,20 |65.96 1J2.35 2 9 38 |546.Z -|4.6? 29.9?

2Sl,ZO |73.79 87.40 12 23 15 4449.e 2?.55 242.59

19.52 155.54 113.35 5 21 42 1300.5 -JS.92 11.50

230.5_ 173.69 66.55 13 45 B 4570.? t#.92 221.87

3.20 163.52 116,07 4 15 13 1|23.1 -19.24 $56,09

2Jl.J9 J73.5J 84,28 |5 0 59 4320.3 52.60 202.14

N|D-COURSE EXECUTION ACCURACY (_8IT O[T[RNINATION ACCURACY

SGT 400.6 SGR 409.3 SG3 253.4 ST 155.2 SR 385.B S$ 188.1

RRT -.1755 RRf" -.3758 RTF .3666 CRT .3037 CRS .6670 CST -.4921

SGB 631,3 R23 .1B07 R|3 -.4497 LSA 409.6 NSA EDO.5 8S4 ZO.D

$G] 495.8 SG2 3_O.7 TNA 156.45 ELl 369.2 EL2 J46.6 ALF 8J.88

LAUNCH DATE DEC 28 1965 FLIGHT TINE 72.00 ARRIVAL 0ATE NAR 10 1965

HELIOC[NTRrC CONIC

RL J4?.12 LAL .00
RP 107.89 LAP Z,ga

RC ?0.553 GL JI.61

PLAN(TOCENTRIC CONIC
C3 56.024 VHL 7.485

LNCH AZNTH LNCN TIN_

90.00 I 34 51

90,00 10 51 31

tOO.DO Z 50 56
IO0.O0 12 iS 6

110.00 3 47 16

JlO.OD J3 38 J7

DIFFERENTIAL COI_R£CTION$

TOE -.06_1 TRA o.668J TC3 -.0|25 BAU .04|?

ROE -.5OO6 RRA .1754 RC3 .0542 FAU .|1J93

FOE .3649 FRA-I.?361 FC3-1.7296 BSP 746

gO[ .5052 BRA .6_05 BC3 .05F6 FSP -754

DISTANCE 214.6_0

LO(. 96.05 VL 29.527 GAL -|4.09 42_ 86.99 HCA 99.06 SNA |42.34 [CC .24568 INC 3.0141 VI 30.263
LOP |95.|3 VP 39.099 GAP -2.Aa AZP 90.48 TAL 248.29 TAP 347.36 RCA |07.3? APO 177.31 V2 35.J76

GP 10.25 7AL 162.43 ZAP 64.49 ITS 553.07 74[ |14.35 [T[ 30.88 ZAC 44.72 [TC J68.J0 CLP -64.0_

OLA -|0.55 RAL 289.27 RAO 6569.0 V[L 15.319 PTN 2.45 VHP 4.429 OPA -|O,J8 RAP 31|.72 ECC 1.9220

L-I TIN( INJ LAT INJ LONG INJ RT A$C INJ AZNTH INJ T|NI[ PO CST TiN |NJ 2 L4T INJ 7 LONG

2137.00 -17.61 36.63 165.59 1|2.54 Z |0 2B 153?.0 -14.41 79.42

5449.26 28.20 251.09 J73.43 87.34 lZ 22 19 4849.3 27.54 242.4_

1891.53 -J9.00 17.96 164.97 113.52 3 22 ZB |291.5 -15,68 10.76
5|68.9? 29.71 250.45 173.34 86.5| 13 44 |5 4569.0 28.91 221.74

|115.16 -22.67 2.75 J63.15 1|6.29 4 15 51 1115.Z -|B,96 355.5e

4918,10 3_.74 2|l,02 172.95 84.1_ 15 D 15 43|_.1 32.57 201.98

MID-COURSE EXECUTION ACCURACY (_ROIT DETERMINATION ACCURACY

SG? 523.2 SGR 4|4.8 $03 253.6 ST J64.5 SR 385.4 SS 194,1

RRT -.2424 RRf' -,4169 RTF .4795 CRT .214| CR$ .6636 CST -.5748

SGB 667.7 R25 .|581R|3 -.5486 LSA 409.6 NSA 212.4 8S4 ZD,]

5GJ 544.1 962 387,0 THA 157.00 ELI 387.3 EL2 159.9 4LF 83.70

LAUNCH 0ATE DEC 28 1965 FLIGHT TINE 74.00 ARRIV4L DATE NAR IE I_65

HELIOCENTRIC CONIC
RL 147.IZ LAL .0O

RP I0?.92 LAP 2.69

RC 12.741 GL 11.48
PLANETOCENTRIC CON|C

C3 54._14 VNL ?,404

LNCN AZNTN LNCH TIN(

90.00 I 36 10

90.00 10 _0 51

lO0,O0 2 52 IJ

IO0.OO 12 I? 31

110.00 3 4_ 21

110.00 13 37 51

DIFFERENTIAL C_RECTION$

TOE -.0550 TRA -.7263 TC5 -.0592 BAU .0657

ROE -.4929LRRA .IB54 RC3 ,0673 FAU .11996

FOE .4006 FRA-|.$_ F¢3-1.8788 BSP 999
BOE .4960 ERA .7496 BC3 .0896 FSP -8|6

DISTANCE Z2|.I4Z

LOL 96.05 VL 2_.516 GAL -15.95 AZL 67.05 NCA 102.296NA 142,24 ECC ,24331 |NC 2.94?6 v| 30,Z_3

LOP 198.35 VP 39.069 GAP -|.96 A2P 90.63 TAL 248.20 TAP 350.40 RCA 107.63 APO 176.$5 v2 3_.|J4

GP 10.74 ?AL 162.46 ZAP _9.65 ETS 353.89 ZA( 175.95 (?( 67.89 7AC 42.6_ ETC J6_.52 CLP -59.28

0LA -10,67 RAL 269.55 RAG 6569,0 VEk 15.273 PTH 2.43 VNP 4.2?4 0PA -10.15 RAP 309.65 [CC J.90_J

L-! TINE INJ LAT |NJ LONG lNJ RT A$C ;NJ A?NTH |NJ TIN( PO CST TIN INJ 2 L4T |NJ 2 LONG

2127.65 -17.37 36.05 165.31 112.72 2 11 58 1527.6 -14,|4 _8.86

5446.06 28.20 250.99 |73.|6 87.29 12 21 38 4846.9 27,5Z 242.$8

J_62.40 -18.75 17.40 IE4.6B 1|3.72 3 23 35 12i2,4 -15.39 10.22

5167.34 29.70 230.53 |73.07 96.45 13 45 59 4567.3 ZB.6g 222.52

1706.51 -22.42 2.22 162._5 116.51 4 16 48 1106.5 -18.67 355.05

4915.99 33,75 210.85 J72.67 94.0_ J4 59 47 4316.0 32.54 201.87
NI0-COURS( (X[CUTION ACCURACY O_BIT 0CT(RN|N4 TION ACCURACY

$GT 560.2 $GR 420o5 $03 272°2 ST |76.8 SR 384.0 5S 189.Z

RRT -.3116 RRF -.4580 RTF .5782 CRT .|ZB4 CRS .6640 CST -.6436

SGB 716.6 R23 .1420 RI3 -.6322 LSA 409.4 NSA 724,4 SSA 20.!

SG| 605.8 SG2 382.6 THA 158.22 ELl 384.B EL2 175.0 ALF 85.73

LAUNCH DATE DEC 28 1965 F_Z¢_.IT 71141[ 7_.00 ARRIVAL DATE NAR 14 1966

HELIO([NTR|C CONIC DISTANCE 227.628

RL |4T._Z LAk .(30 L_. 96.0_ VL 29.497 GAL -13._0 AZL _?.12 HCA 10_.51 $NA 142.07 (CC .24104 INC 2.8795 VJ 30.283
RP 101.96 LAP 2.77 LOP ZO|.GB VP _9.044 GAP -J.27 ATP _O.77 TAL 247.97 TAP 553.48 RCA 107.83 4PO 176.32 VZ 35.101

RC ?4.954 GL |1.33 GP 11.2| 7AL J_2.45 7AP 74.83 (TS 354,74 7AE 175.04 ETE !12.54 ZAC 40.64 ETC 168.98 CLP -74.53

PLANETO(ENTRIC CONIC

C3 53.624 VNL 7.323 0LA -10.80 RAL 289.50 RAO 6568.9 V[L
LNCH ATNTH LNCH TIN( L-! TIN( INJ LAT INJ LONG INJ RT A$C INJ ATNTH

90.00 | 37 47 21I_.l| -I7,|Z 35.46 165.09 112.91

90.00 10 50 26 5445,56 2B.19 250._9 J72.95 87.25

JOO.OO 2 53 44 1873.09 -|8,4_ 1_.82 164.46 113.91

100,0D 12 17 11 5165.81 29.69 230.22 |72.8_ _6.59

110.00 3 49 45 1697.70 -22.14 J.68 162.62 |16.73

110.00 13 37 40 49|3.96 53.72 210.70 |72.46 _4.O0

DIFFERENTIAL CORRECTION_

TD[ -.0414 TRA o.7897 TC3 -,||J6 8AU .0_89

ROE-.4_36 RR_ .i95i Nc_ .0sJ0 rAu .J25J_
FOE .407| FRA-|,gJ39 FC3-Z.OZO| BSP |29|

gO( ,4654 BRA .9155 BC5 .|3?9 FSP -87_

J3.22_ PTH 2.42 VHP 4,152 OPA -|O.IZ RAP 307.57 [CC J.gBZ5

INJ TIN[ PO CST TIN INJ Z L4T |NJ Z LONG
2 J3 6 J516,| -13.$7 ZB.Z9

12 2| |2 4845.6 27.51 242.29

3 24 57 1273.1 -J5.JI 9.6?

|3 45 |6 4565.B 28.88 221.5!

4 JB Z 1097.7 -JB.3$ 354.S?

14 59 34 43J4,0 32.52 201,67

NIO-(OUR$_ EXECUTION ACCURACY ORB|T O(TERMINATION 4CCURACY

$GT 650.7 SGR 425.9 $G3 288.9 ST 191.5 SR 381.3 $8 202.5

RRT -.3794 RRF -.4_75 RTF .6582 (RT .04?3 CR5 .6607 CGT -.7069

_0 777.? R23 .J295 R|_ -,6990 LSA 408.1 NS4 236.8 554 20.7

SG| 680.| 5G2 3?7,2 THA 159.55 EL| 381.4 EL2 191.3 4LF 88.18

2072



JPLTM 33-99 EARTH--VENUS TRAJECTORIES (VOL 2, 1965-661

L4UNCN DATE DEC 28 IgE5 FL|GMT TIM( 78.00 ARRIVAL DATE HJR 16 I966

MELIOC(NTRI¢ CONIC

eL 147.12 LAL .00

XP 109.00 LAP Z.96

RC 77.191GL 11.18

PLANETOC(NTRIC CONIC

C3 52.443 VHL ?.Z4Z

LNCH AZNTH LNCH TIME

9D.DD 1 39 43

90.00 ID 50 14

100.O0 Z 55 35

1OO.O0 IZ 17 3

JlO.DD 3 51Z$

110.00 I3 37 42

DISTANCE 234,070

LOL 96.05 VL 29.471 GAL -13.66 ATL 9?./9 HCA lOg.T| 5444 141.93 [CC .23994 INC Z.90gZ Vl 30,283

LOP Z04.90 VP 39,012 GAP -.70 AZP 90.90 TAL 247.63 TAP 356.$5 RCA 107.96 APO l?S.?l Yt 35.099

GP 11.66 ZAL J62.40 7AP ?9.98 ETS 355,64 ZAE 172.41 [TE 135.11 ZAC 39.61 ETC 169.4? CLP -?9.76

OLA -10.93 RAL ZBg.?Z RAO 6568.9 VEL 15.193 PTH Z.4J VHP 4,060 0PA -10.08 RAP 305,51ECC'1.9931

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ ATNTM ]NJ TIME PO CST TIM INJ Z L4T INJ 2 LONG

Z108.29 -16,96 34,86 164,93 113.10 Z 14 5! 1509.3 -13.58 27.71

5444.35 28.19 250.80 172.81 87.20 12 20 58 4044.3 2?.50 242.20

1863.51 -18,23 |6,24 164,30 114.11 3 26 39 1293,5 -14.92 g. JD

5164.35 29.69 230,|1 172.71 86.33 I] 43 7 4354.4 28.99 221.40

le88.64 "Z|.86 J.|2 162.43 !16.95 4 lg 34 1089.6 -16.0? 334.04

4911.98 31.70 210.33 172.31 83,91 14 _9 34 4312.0 32.49 201.52

DXFFERENTI4L CORRECTIONS #|0-COURSE EXECUTION ACCURACY _261T DETERMINATION ACCURACY

TOE -.0293 TRA -.9376 TC3 -.1693 BAU .J362 SGT 733.7 SGR 431.| SG3 303.0 ST 209.6 SR 377.2 $9 204.3

ROE -.4727 RRA .2039 RC3 .0930 FAU ,130JO RRT -.4394 RRF -.5334 RTF ,7202 CRT -.0240 CR$ .6567 CST -.7589

fOE .4069 F24-1.9999 fC3-2.1477 8SP 1918 SG8 831.0 R23 ,I2JO R13 -.7307 L$A 406,3 M$A 249.1 954 20.2

BDE .4733 BRA .8813 Be3 .1943 FSP -933 SGI ?$3.8 _2 37J.0 THA 160.87 ELI 377.3 ELI 208.6 ALl 91.09

LAUMCH DATE DEC 28 Jg$3

HELIOCENTRIC CON|C

RL 147.12 _AL .00

RP 108.04 LAP 2.34

RC 79.446 GL 11.00

PLAN(TOCENTR|C CONIC

C3 51.263 VHL 7.160
LNCH 47MYH LNCH TIME

90.00 1 4I 37

90.00 10 50 13

J00.00 2 57 43

I00.00 12 17 6

110.00 3 53 24

110.00 13 37 36

DIFFERENTXAL C(_RRECTIONS
TOE -.0163 TRA -.9291 TC3 -.2326 6AU .J760

ROE -.4904 RRA .2114 RC3 .1089 FAU ,J3331

fOE .4013 FRA-I.9956 fC3-2.2347 BSP JgT$

BOE .4907 6RA .9328 8C3 .2368 FSP -971

fL|_T TIN[ 80.00 ARRIVAL DATE MAR 18 1966

DISTANCE 240.468

LOt. 96.03 VL 29.438 GAL -J3.31 AZL 87.26 HCA /11.94 5MA 141.54 ECC .23170 INC 2.7363 Vl 30.293

LOP 208.0I VP 38.976 GAP -,|7 ArP 9|.02 TAL 247.18 TAP 339.12 RCA 108.04 APO 175.04 v2 35.076

GP 12.10 7AL 162.31 ZAP 83.03 [T8 336.37 ZA[ 169,29 [TE 145.48 ZAC 36,$9 ETC 170.00 CLP -84.91

OLA -11.06 RAL 289.99 RAO 65M.9 VEL 13.139 PTH 2,40 VHP 3.996 DPA -10,01 RAP 303.34 ECC 1.9437
L-I TIME INJ LAT |NJ LONG INJ RT ASC IMJ AZMTH INJ TIME PC) CST TIN INJ 2 LAT INJ 2 LONG

2098.10 °|6.38 34.24 164.82 113.29 2 16 53 1498.1 -|3.29 27.1J
3443.Z4 28.19 230.72 172.72 87.16 12 20 36 4843.2 27.49 242.12

1933,_8 -17.9_ 13o63 164.|9 114.31 3 28 )8 1233.$ -14.52 8.52

3162.99 29,68 230.0J 172.62 86.28 13 4_ 9 4363.0 28.85 221.11

1679.26 -21.57 .33 162,33 117.18 4 21 24 J079.3 -17.76 353.50

4910.07 33.69 2J0.40 172.21 83.82 14 39 46 4310.1 32.47 201.38

MZO-COURSE (X(CUTIO/ ACCURACY OR¢IT DETERMINATION ACCURACv

SGT 82?.6 SGR 435.6 $G3 313.6 ST 227.9 SR 372.1 $S 204.9

RRT o.4930 RRF -.571J RTF .7668 CRT -.0823 CR$ .6353 CST -.7968

SG_ 933.3 R23 ,1169 RI3 -.7897 LS4 404.7 MS4 ZED.9 SSA 20.2

5GJ 861.3 SG2 364.1 THA 162.16 ELI 372.8 ELI 226.6 4LF 94.59

LAUNCH D4TE DEC 28 1955

HEL|OCENTRIC CONIC

RL 147.12 LAL .DO
RP 109.08 L4P 2.41

xC 81.7|9 GL 10.91

PL4NETOCENTRIC CONIC
C3 5D.DB3 VHL 7.0??

LNCH 47NTH LNCH T|N(

90.00 1 44 30

90.00 10 50 21

100.OD 3 0 12

100.00 12 17 19

110.00 3 55 41

110.00 13 38 ZO

FLIGHT TIME 92.00

01STANCE 246.925

LOL 96.05 VL 29.399 GAL -13.36 A2L 87,34 HCA 113.13 5MA 141.2D [CC .23461 Vl 30.2_
LOP 211.23 VP 38.933 GAP ,34 ATP 91.13 TAL 246.63 TAP 1.79 RCA 108.07 V2 33.053

GP 12.31 7AL 152.18 ZAP 89,_4 (?S 357.34 ZAE 165.03 [T( 131.12 ZAC 34.89 CLP -8g.94

0LA -11.21RAL 290.33 RkD 6568.8 VEL 13.094 PTH 2.39 VHP 3.95? OPA -9.91 RAP 301.70 ECC 1.9242

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ ATMTH INJ TIME PO CST TIM INJ 2 bAT INJ 2 LONG

2097.43 -16.22 33.59 164.76 113.48 2 19 17 1497.4 -12.99 26,49
5442.30 29.19 230,65 172,68 87.13 12 21 3 4942.3 27.49 242.06

1843.19 ol7.65 15.00 154.13 !14.52 3 30 33 1243.2 -14.20 7.91

5151.78 29.68 229.92 172.38 85.23 13 43 21 4351.9 29.94 221.22

1959.47 -21.27 339.95 162.26 1j7,4J 4 23 30 1069.5 -1?,43 352.93

4908.29 33,67 210.25 172.1T 03.74 13 0 9 4309.3 32.44 201.24

ARR]V4L 04T[ MAR ZD J966

INC 2.660G

APO 174.32

ETC IT0.56

DIFFERENTIAL C_RECTION$ MID-COURSE EXECUTION ACCURACV ORBIT DETERMINATION ACCURACY

TOE -.0036 TRA-I.0023 TC3 -.2998 BAU .2170 SGT 929.9 S(dl 439.3 SG3 321._ ST 249.$ SR 393.4 S5 203.6

R0( :.4463 RRA .2179 RC3 .1229 FAU .13360 RRT -.3406 RRF -.0045 RTF .8014 CRT -.1301 CRS .6302 CST -.8283

FOE I .3907 fRA-J,9982 FC3-2,3440 BSP 2332 SGB 1028.3 R23 .1J42 R13 -.8189 LSA 40_.0 MSA 272,0 $SA 20.2

BO[ .4464 8RA 3.0239 BC3 .3240 FSP -1004 SGJ 964.8 SG2 356.4 THA 163.33 ELI 368.0 EL2 244.7 4LF 99.12

LAUNCH DATE DEC 2_ 1965 fLIGHT TIME 84.00 ARRIVAL DATE MAR 22 J966

HELIOCENTRIC CONIC

RL 147.12 LAL .00

RP 108.12 LAP 2.2?
RC 84,008 GL 10.60

PLANETOCENTRIC CONIC

C3 48.993 VHL 6,992

LNCH 47MTH LNCH TIME
90.OO 1 47 22

90.00 10 50 35

100.00 3 2 39

JOO.OO 12 J7 40

II0.00 3 38 13

110.00 13 38 53

DIFFERENTIAL CCRRECTION5

TOE .DO30 TRA-I.0768 TC3 -.3708 BAU .2383

ROE -.4306 RRA .2230 RC3 .1368 fAU .13633
FOE .37J1 fRA-I.9771 fC3-2.4142 8SP 2746

BDE .4309 BRA 1.0999 BC3 .3952 fSP -IOZ9

0ISTANCE 293,J43

LOL 96.03 VL 29.355 GAL -13.20 AZL 87,42 HCA 118.36 SMA 140.91 ECC .23259

LOP 214.44 VP 38.890 GAP .82 AZP 91.23 TAL 243.99 TAP 4.33 RCA J08.06

GP 12.92 7AL 162.02 ZAP 94.66 ETS 358.56 74[ 162.83 ETE I34.60 7AC 33.25

|NC 2.5797 VJ 30.293

APO 173.35 V2 35.030
ETC 171,17 CLP -94.78

DLA -11.37 RAL 290.72 RAO 6368.8 VEL 13.04_ PTH 2.38 VHP 3.940 DPA -9,78 RAP 300,03 ECC I.e04T

L-I TIME INJ LAT |NJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 L4T INJ 2 LONG

Z076.16 -15.99 32.90 164.73 J13.69 2 21 38 1476,2 -12.63 25.82

3441.39 28.J8 230.60 172.69 6?.J0 12 21 J? 4841.6 27.49 242.00

1832.22 -17,35 14.33 164.J1 114.73 3 33 31 1232,2 -13.87 7.27

3160.76 29.67 229.83 172.59 86.J9 13 43 41 4360,9 28.83 221.14
1639.|4 -EO.94 339.33 J62.24 117,65 4 23 54 1059.1 -J7.09 352.33

4906.60 33.$6 210.13 J72.17 83.66 15 0 40 4306,$ 32,42 201.12

NIO-COJRS_ _X(CUT|OI ACCURACY ORBIT DETERMINATION ACCURACY

SGT J038.7 SGR 442.5 $G3 323.8 ST 270.4 $R 337.3 $5 201.0

RRT -.3826 RRF -.6339 RTF .8268 CRT -.1552 CRS .$429 C$T -.8530

SGB 1|29.0 R23 .1144 R13 -.9403 LSA 40J.9 NSA 291,7 $54 20.2

SGI 1074.1 5G2 347.9 THA 164,38 EL| 363.4 EL2 262.2 ALF I05.25
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES 4VOL 2. 1965-66t

LAUNCH OAT[ DEC 2b 1965 FLIGHT TIN{ $6.00 ARIIYAL OAT[ NAN Z4 I269

HELIOCENTRIC CONIC 01STANCE 259.422
NL 147.12 LAL .00 kOL 96.06 VL 29.306 GAL -13.0§ ATL $?.51HCA 121.57 SNA J40.38 [CC .Z$054

RP 109.16 LAP 2.]3 LOP 2|?,64 VP 38.J41 GAP Io29 ATP 91,31 TAL 245.26 TAP $.B$ RCA 108.02

Re #6.309 GL 10.36 GF 13.32 7AL I61.$2 TAP 99.17 [?$ 559.61 7A[ 159.?5 (T£ 156.92 7A< $J.$Z

PLAN{TOC[NTRIC CONIC
C3 4?.69? VHL 6.906 DLA -11.54 RAL 29|.l$ RAO 6555.$ VCL |5.002 PTH 2.57 VHP 3.945 0PA °9.60

LNCH AZHTH LNCN TIN{ L-I TIN{ IN| LAT IN| LONG IN| RT AS{ IN| ATM?H IN| TIIAC PO {ST TIN

90.00 I 50 36 2064.13 -15.66 32,19 164.78 113.90 2 25 0 1464.J

90.00 10 50 55 544|.20 28.19 250,57 J72.74 97.09 12 21 36 484|.2

100.00 3 6 6 1$20.53 -1?.01 i3.62 164.I4 114.95 3 56 27 I220,5

100.00 I2 10 6 5i60.04 29,67 229.79 ITZ,GA 96.16 13 44 6 4560.0

110.00 4 I B 1648.|7 -20.60 355.67 162.26 Jl?.90 4 28 37 1048.2

IN{ 2.40A5 Vl 30.283

APO 1?2.75 V2 35.036

IT{ 1?1.$3 CLP -99.43

RAP 296.$7 {CO 1.7950

IN| Z LAT IN| 2 LONG

-]2,50 25.11

27.49 241.98

-13.51 6.5_

20.b2 221.09

-16.70 351.71

11o.oo 13 _93_=_4_5_] 33.65 210.02 172.22 $3.60 15
Olrr{REHTIAL C_R[CTIONS NI0'COU_S_ E_Cu?I_ _ACY

T0{ .0094 TRA-l.1306 TC3 -.4449 SAU .2994 SGT ll$_,O SGR 444,? IG_ 3_$.$

ROE -.4138 RRA .2263 RC3 .I303 FAU .13557 RRT *.6189 RRf -.$$54 RTF .$451

FOE .3520 FRA-I.929| FC3-Z.4607 $SP 3146 SGB |234.9 It3 .|179 213 -.$565

80[ .4140 $RA 1.1728 BC3 ,4696 FSP o1030 9GI |187,4 SGZ 3_J.9 THA 165.54

I 16 4305.2 3Z.40 ZOI.OZ

ST 293.0 SR 348.2 SS 197.4

CRT -.19Z2 CR$ .6397 CST ".B6$Z

LSA 402.7 HSA 299.0 9SA ZD.Z
ELI 360.5 [LZ IT?.? ALF 113.98

LAUNCH OAT[ O[CE$ 1965 rLI_,.IT TIN( 85.00 ARRIVAL OAT[ NAR Z6 1966

OZSTANC( 265.6E4

LOt, 95.05 VL 29.253 GAL -|Z,$9 AZL $?,$0 HCA 124.77 _A

LOP 220.$5 VP 38.799 GAP I.?| ATP 91.37 ?AL 244.45 TAP

GP 13.73 ZAL 161.55 TAP 103.44 ITS .?Z TA[ I56.19 [T[

N£L|O_ENTR|C CONIC

R_ 147.12 LAL .00
RP IO$.ZO LAP 1.97

R{ 85.623 GL I0.10

PLANt[TOC[NTR_C CONIC
{3 46.4$? VHL 6.$19

LN(H AZM?H LNCH T|NC
9O,00 I 54 12

_O.O0 IO 5I 16

100,00 3 9 36

i00,00 12 1$ 34

JI0.00 4 4 22

i10.OO 13 40 17

DIFFeReNTIAL {_RR[CTION_
TO{ .0129 TRA-|._235 TC3 -,5_J? BAU ._59_

RO[ -.3933 R_A .ZZ$? RC3 .J_4Z FAU .13390

FO£ .3234 FRA-I.$$?? T(3-Z.4937 8SP _595

00£ .3935 _R_ _.E447 0(3 ._A?O FSP -10_3

139.92 [CC .22$56 INC Z.4032 VI 30.283
9.22 RCA 107.94 APO 171.91 V2 35.023

156._3 7AC 30.6| [TC 17Z.36 CLP-103.S4

Ok4 -11.74 RAL 291,66 RAO 6568.1 V[L 12,955 PTH 2.36 VHP 3.963 0PA °9.35 R_P 791.33 £CC 1.7651
L-I TIN{ IN| LAT |NJ L(_ICG |NJ RT AS{ IN| ATMTH IN| TJIA_ PO (ST TIN IN| Z LAT IN| Z LONG

205I.I$ -15._0 31.39 164.85 IlL.J2 E _$ 23 1451.2 -11,91 14.35

5441.29 28.|8 Z50.58 17Z.$4 $1.09 I_ 21 58 4841.3 27.45 241.98
1907.9_ -16.6_ IZ.86 I_4.L_0 115,|9 5 59 43 |_09.0 -13.12 _.95

5159.75 29.67 2Z9.77 I?Z.?3 $$.1_ I3 44 34 4359.? Z$.$2 221.07
1636.39 -20.ZZ 367.96 16_.32 1l$.|? 4 31 39 103_.4 -16.30 351.03

4904.0? 33.64 209.94 172.31 #3.5_ I5 2 I 4304.1 32,38 200.93

HI0-¢OUR_ _X[CUTION ACCURACY _R6IT D[T[RMINAT|ON ACCURAC_

SGT 1266.4 SG_ 446.1 $G3 325.1 ST 315.9 SR 331.4 35 192.4

RRT -.652| RRF -,693? RTF .858? CRY -.2090 CR5 .6293 {ST ".$$75

5G0 1344.6 223 .IZZ9 R|3 -.9660 LSA 405.3 NSA 293.3 $SA Z0.2

SGJ 1303.7 SGZ 329.0 ?HA 166.1$ ELI 360.B ELI Z$9.9 ALF 126.76

LAUNCH OAT[ D(C Z$ 19{_ FLIGHT TIM( 90.00 ARRIVAL OAT[ MAR _ |96_

HELIOCgNTRI¢ CONIC 0ISTANCE 271.672

RL 147.1Z LAL .00 LOL 96.05 VL 29.197 GAL -12,?2 ATL 8?.10 HCA tiT.9? SNA 139.44 [CC .22661 INC Z.304T Vl 30.183

RP 106,24 LAP 1.8Z LOP 124.05 VP 36.735 GAP 2.13 ATP 91.42 TAL 243.5? TAP 11.55 RCA |01.j4 APO 111.04 V2 35.010

N{ 90,948 6L 9.$0 6P I4.I? TAL 161.31 7AP 107.45 ITS 1.66 7A[ 154.02 [T[ I59.65 7A{ 29.63 IT{ 115.39 CLP-IO$.OZ

PLAN(TO_ENTRIC CONIC

C3 45.264 VN_ 6.729 0L_ -11.962A h 292.21R_1;;656 - 6_ V[L 12.906 PTH 2.35 VHP 5,996 0PA -9.06 RAP 296.32 £¢C 1.7449
LNCH ATNTH LN{H TIN{ L-I TIN[ IN| LAT IN| L_NG IN| RT AS{ IN| A_N_ _NJ T_N-(- #_=_$f ?iN IN| 2 LAT _NJ-_-LONC

90.00 1 58 15 2037.06 -14,90 _0.54 164,96 II4,36 Z 32 It I43?.1 -11.49 Z3._3

90.00 10 51 3? 5A42.03 26.1$ _S0.$3 I72,98 $?.|2 12 22 I9 4942.0 27.48 242.04

100.00 3 13 30 1794.26 -16.25 12.04 164,31 I1_.44 5 45 24 1194.3 -IZ.?O 5.0_

100.00 12 19 3 5160.05 29.67 229.?9 11_.68 66.16 13 45 3 4560.1 29.82 Z21.09

110.00 4 ? 59 1623.63 -19.$1 351.20 J6Z,L| IIS.45 4 3_ 5 1023.6 -15.65 350,31
110.00 13 41 3 4903.46 33.64 Z09.69 17Z.49 83.32 I5 2 46 4303.5 32.3S ZO0.¢S

0IrFER[NTIAL {C_R[{T|ON$ N|O-CO(JR$t[ [X£CUTION ACCURACY

TOE .0134 TRA-I.2936 TC3 -.0006 BAU .3?92 $GT 1_$6.3 $GR 446.9 $G3 3ZI.?

R0£ -.3757 RRA .2194 R{3 .1760 FAU .IAIlO RRT -.66|5 RRF -.?Z09 RTF .6663
ro£ .2960 FRA-I.?8_ F¢3-2.5074 $$P 3959 $G8 |456.6 RZ5 .1311 R13 -.6163

B0C .3160 ORA 1.3J_ ¢C3 ;6267 FSP -1019 $G| 142|.2 $G2 319.0 THA 166.94

LAUNCH OAT{ 0[C 25 1963 FLIGHT TIM( 92.00

H[LIOCENTRIC CONIC 0ISTANC[ 276,041

RL 147.12 LAL .00 LOL 96.05 VL 29.137 GAL -12.55 ATL 97.$0 HCA 131,11 SNA

RP 108.29 LAP J.GS LOP 227.25 VP 36.6?$ GAP 2.5_ AZP 9|.45 TAL 242.62 TAP
R{ 93.779 GL 9.46 GP 14.65 7AL I6I,OJ lAP II|._[_ _T6 3,JR 7AE I51.42 _T_

PLAN[TO_[NTRIC CON|C
C3 44,029 VHL 6.635 OLA -I2.2I RAL 292.8; RAO 6568.7 VIA IZ.66I PTH Z.34 VHP

LNCH ATNTH LNCH TIM[ L-J ?|I_ INJ LAT |NJ LCNG INJ RT AS{ INJ A_MTH INJ TIN[
90.00 Z E 48 2021,49 -14,46 29.6| 16_.10 IIA.GI 2 36 29

90.00 JO 51 51 5443.69 Z$.i9 250.75 173.I6 $7.18 |2 22 35

lO0.O0 3 I7 54 I??9.ZO -15,61 II.14 164.44 IIS.?O 3 4? 33
100.00 12 19 27 5161,_ 29,67 229.65 |7_.07 $$.21 13 45 28

110.00 4 12 2 1609.10 -19.55 3_.31 16_,53 118.74 4 35 52

1i0.00 13 41 47 4903.93 33.64 L:*09.89 11_.$5 05.53 15 3 31

OIFFER[NTIAL CORR[CTIONS NIO-COU_SE [X[CUTION A((uRACY

TO{ .0099 TRA-I.3609 T{3 -.652? 8AU .4J75 6GT I_05.4 SGR 447.4 SG3 316.6

RO[ -.3_46 RRA .2292 RC3 .1927 FAU .12750 RRT -.?094 RR_ -,?47? RTF .$?53
FO[ ,2606 FRA-I.699¢ F{3-2.5120 $$P 437J SGB |5?0.5 R23 ,14JI R|3 -.$$24

BO[ .354? BRA 1.3_30 6C3 .?093 FSP -i009 SGJ 1540.0 $G2 309._ THA J67.59

ORBIT OfTCRNINATION A{{UNACY

ST 335.9 SR 3Z_.6 SS I66._

CRT -.2179 CRS ,6219 {ST -.$906

LSA 411,0 NSA 293,8 $$A Z0.1

ELI 36?.5 _L2 293.Z ALF 140.|9

ARRIVAL OAT[ MAR 30 1966

138.95 [{( .22471 IN( 2.1971 Vl 30,283

13.$0 R{A 107,71APO l?O.J_ VZ 34.996
160.41 _AC 25.$9 {TC 174.31 CLP-IIJ.9_

4.046 OPA -6.6? RAP 295,54 [C{ 1.?Z46

PO {ST T_N |NJ 2 LAT |NJ 2 LONG
1421.5 -11.02 72.6_

4543.? 27._0 247.1_

1179.2 -12.22 4,J9

4561.2 25.$3 ZZI.J7

1009,? -15.37 349.5_

4303,5 32.35 200.89

_IT O[T[RNINATION AC{URACY

ST 56J,6 SR 3J2,2 55 179.5

CRT -.219J CRS ,6053 {ST -.8996

LSA 4J9.5 HSA 190.5 SSA 70,Z
£LJ 379.6 (LZ 190.4 ALF J5_.O|
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL 2, 1965-661

LAUNCN 0ATE DEC 26 1965 FL|GNT T|I4E 94.00 ARRJVAL OAT[ APR 1 1966

H[L|OC[NTRIC CONIC

RL 147.11 LAL .00

RP 109.33 LAP J.49

NC 95.6Z1GL 9.06

PLAN[TOC(NTR|C CON[C

C3 4_.T91 VHL 6.541

LNCH ATNTN LNCH TrN[

90.00 Z T 57

90.00 10 51 55

100.00 3 ZZ 51

100.00 11 19 4Z

210.O0 4 16 35

IJO.O0 13 41 17

OIFF[RENTJAL C(_R[_IONS

TO[ .OOZZ TRA-1.4145 TC5 -.7972 8AU .4546

ROE -.3311 RRA .ZZ80 RC$ .Z081FAU .12395
FO£ .Z115 FRA-1.6049 FC3-2.5082 BSP 4789

B0E .331[ BRA 1.4416 BC3 .7949 FSP -993

OI$TANC[ Z84.191

LOt. 96.05 VL Z9.074 GAL -12.37 ATL 97.91 HCA 154.37 SNA 136.40 [CC .21Z63 INC 2.0?9? V! 30.283

LOP 130.44 VP 38.619 GAP Z.aO A2P 91.45 TAL 141,61 TAP 15.99 RCA 10?.56 4PO 161.24 V2 34.993

GP 15.19 7AL 160.69 7AP 114,69 ITS 4,447A( 149.00 EYE 160.87 ZAC 26.59 [TC 175.56 CLP-115.65

OLd -J2.51RAL 293.47 RA0 6566.6 V[L 12.812 PTH 2.33 VHP 4.106 0PA -9.20 RAP 294.99 [CC 1.?041

L-! TIN[ |NJ LAT INJ LONG INJ RT ASC INJ AZNTN INJ TIN[ PO CST TIN INJ Z LAT INJ 2 LONG

2004.10 -13.97 28.58 165.26 114.86 2 41 21 J404.1 ol0.50 21.62
5446.59 28.20 250.96 173.41 67.Z8 12 22 42 4846.6 27.52 141.36

1762.41 -15.31 10,15 164.61 115.99 3 52 14 1162.4 -11.69 3.22

5163.50 19,66 230.05 173.31 86.30 13 45 45 4565.5 19.65 221.34
1594.13 -1a.84 355.46 182,70 119,06 4 43 10 994.1 -14,92 349.64

4904.55 33.65 209.97 172.gO 83.57 15 4 12 4304.6 32.59 200.96

N|0-COUR$_ [X[CUTION ACCURACY ORBIT O(T[RNINATION ACCURACY

_T 1625,1 8r_R 447.9 SG3 310.0 ST 384.6 SR 197.5 S$ i71.6

RRT -,7354 RRF -.7742 RT_ ,8804 CRT -.2127 CRS .5812 C$T -.9063

$08 1686,7 RZ3 .1339 213 -.8868 LSA 430.2 NSA 263.5 $SA 20.2

SGI 1659.3 SG2 Z97,3 TNA 166.16 [LJ 395.8 [12 282.5 ALF 160.35

LAUNCH OAT[ O[C 18 1963 FLIGHT TINIE 96.00 ARRIVAL OAT[ APR 3 1966

HELIOCENTRIC CONIC 0ISTANC[ 190.306

RL 147.12 LAL .O0 LOt. 96.05 VL 29.O10 GAL -12.18 AZL 88.05 HCA J37.57 SNA 137.86 EC( .21100 INC 1.9467 VI 30.293
RP 108.37 LAP 1.31 LOP 233.64 VP 38.568 GAP 3,15 ATP 91,44 TAL 240.55 TAP 18.11 RCA 107.39 APO 169.33 V2 34.970

RC 97.969 GL 9._O GP 15.81ZAL 160.35 ZAP |17,90 ETS 5.88 ZA[ 146.75 IT[ 161.09 7AC 28.13 [TC 176.56 CLP-I19,10

PLAN[TOC[NTR|C CONIC
C3 41.520 VHL 6.444 OLd -12.87 RAL 294.17 RA0 65U.6 V[L 12,783 PTH 2.32 VHP 4.175 0PA -7.62 RAP 294.66 [CC 1.6633

LNCH AZNTH LNCH TIN( L-| TIN( |NJ LAT |NJ LONG INJ RT ASC |NJ AZNTH INJ TZN[ PO CST TIN INJ 2 LAT INJ 2 LONG

90.00 2 13 50 1984,40 -13.A0 17,41 165.51 115.18 2 46 54 1384.4 -9.90 20.48

90.00 JO 5J 42 5451.19 28.21 231.50 173,70 87,45 12 22 33 4651.2 27.56 242.70

100.00 3 28 31 1743.43 -|4.74 9.03 J64.84 116.30 3 5? 34 1143.3 -JJ.09 Z.14

IOO.OO 12 19 42 3187.37 29.70 230.33 173.61 86.45 13 45 49 4567.4 _8.89 221.62

|JO.OO 4 21 43 1576,70 -|_,16 354.44 162._O 119,41 4 4B 2 976.7 o14.20 547.67

lIO.OO 13 4_ 51 4906.89 33.66 210.15 113.21 83,68 J 9 4 44 4306.9 32.42 201.14

OlFF[R[NTIAL C_RR[CTXON$ N|0-COUR3_ [X[CUTION ACCURACY _QSJT OET[RMINATION ACCURACY
TO[ -.OO95 TRA-1.4827 TC3 -.8538 8AU .4900 SGT 174_.5 9GR 448,7 603 3OI.8 ST 407,1 SR Z8J.6 $S 163.2

RO[ -.3091RRA .2253 RC3 .2243 FAU ,1J946 RRT -.7_69 RRF -.8002 RTF .8835 CRT -.2003 CR5 .5592 C$T -.9157

rO( .1847 FRA-1.4996 FC3-2.4909 86P 5182 $08 1800,3 R23 ,1705 RI3 -.8894 LSA 443.4 NSA 173.3 $54 20.2

BOll ;3092 8RA 1,4997 BC3 .88_8 FgP -963 SGJ 1777.3 SG2 286,6 THA 168.65 [L1 414.1 [12 271.4 ALF 165.99

LAUNCN OAT[ OEC 29 1965 FLIGHT TIN[ 90.00 AINIVAL O4TE APR 5 1966

HEL/OCENTR|C CONIC

RL 147.12 LAL .00

RP 109,41 LAP !.14

RC 100.323 GL 8.05

PLAN[TOCENTRIC CONIC

C_ 40.Z47 VNL 6.344

LNCH AZNTH LNCN TIN[

90.00 2 Z0 37

90.00 10 51 2

I00.00 3 35 1

100.00 12 19 19

IIQ.O0 4 Z7 39
110.00 13 43 10

DIFFERENTIAL CORR[CTION9

TO[ -.0274 TRA-1.5363 TC3 -.9444 BAU .5246

ROE -.2B43 RRA .2219 RC3 .1425 FAU .11491

FOE .1398 FRA-I.3953 FC3-2.4718 BSP 5596

8OE .2856 BRA 1.5522 0C3 .9750 FSP -941

0IST4NC[ 196.392

LOL 96.05 VL 28.945 GAL o11.99 AZL 88.20 HCA 140.76 $NA 151.31 [CO .2191_ INC 1.79T6 Vl 30.263

LOP 256.83 vP 38.496 GAP 5.59 47P 91.59 TAL 239.42 TAP 10.16 RC4 107.21 APO J67.41 v2 34.957

GP 16.54 ZAL 159.94 ZAP 110.65 [76 7.46 ZA[ 144.$5 ET[ 161.07 7AC 26,09 [TC 177.93 CLP-121.34

0LA -13.30 RAL 294.94 RAO 6566,5 VEL 12.713 PTH 2.51 VHP 4.Z53 OPA -6,90 R4P 294.53 [CC J.6624

L-I TIM[ INJ LAT INJ LONG INJ RT ASC INJ ATNTH INJ TIM[ PO CST T|N INJ 2 LAT INJ 2 LONG

1961.74 -11.74 26.07 165,78 115.50 Z 53 19 1361,7 -9.20 19.16
5458.14 18.13 151,81 174.07 87,70 IZ 21 0 4856.1 27.61 243.20

1721.70 -14.08 7.75 165.10 116.64 4 3 43 1121.7 -10.39 .90

5173.42 29.72 230.78 173.99 86.68 13 45 32 45?3.4 28.95 222.06

1556.85 -17.59 353.28 163.14 119.79 4 53 36 956.8 -13.50 346.5T

4911.05 53.69 210.47 173.60 83.86 15 3 1 4311.0 32.46 101.45

NIO-C(_RS[ [X[CUTION ACCURACY ORBIT OCTERN/N4TION ACCUR4CY

SGT 1862.5 $GR 450.5 $03 293.4 ST 429.9 52 264.3 S$ 154.0
RRT -,7816 RRF -.8269 RTF ,8857 CRT -.1795 CR5 .5171 CST -.9234

SGB 1916.2 223 .1899 RI3 -.8914 LSA 456.6 NSA 260.2 $SA 20.3

SGI 1896.5 $GZ 276.1 THA 169.06 [11 454.0 EL2 157.5 ALF IT0.24

LAUNCH DAT[ OCt 16 1965 FL|GHT TIME I00.00 ARRIVAL OAT[ APN T 1966

HEL/OCENTR|C CONIC

RL 147.12 LAL .OO

RP IO8.44 LAP .96

RC 102.681 GL 7.39

PLAM[TOC[NTRIC CONIC

C3 38.965 VHL 8,Z4Z

LNCH AZNTH LNCH TZl,_
90.00 2 18 35

90.00 JO 49 42

IO0.O0 3 42 38

100.00 12 J8 21

110.00 4 34 30

lJO.O0 13 42 58
0IFF[RENTIAL C_R[CT|ON9

TD[ -.0520 TRA-1.3838 TC3-1.0387 OAU .5581

R0[ -.1583 RRA .2174 RC3 .2628 FAU .11015
FD[ .0910 FRA-1.2992 FC3-2.4473 8SP 6007

80[ .Z635 8RA 1.5986 BC3 !.O714 rGP -916

OISTANCE 301,453

LOL 96.05 VL 28.874 GAL -11.S0 A2L 88.37 HCA 143.95 Si4A 136.75 [CO .21T48 INC 1.6268 VI 30.293

LOP 240.01 VP _.433 GAP 3.91 A2P 91.32 TAL 238.25 TAP 22.20 RC4 107.0J APO 166.49 v2 34.945

GP 17.41 ZAL 159.53 ZAP J23.53 (T$ 9.23 ZA[ 142.61 ET[ 160.83 ZAC 28.26 ETC 179.49 CLP-IZ5,57

OLd -15.83 RAL 295.77 RAO 6568.3 V[L 12.652 PTH 2.30 VHP 4.341 OPA -6.01 R4P 294.5? ECC 1.64J3

L-I TIM[ INJ LAT INJ LONG |NJ RT A$C INJ AZMTH |NJ TIM[ PO CST TIN INJ Z LAT INJ 2 LONG

J933.20 -JI.96 24.51 166.1| i15,86 3 0 5J 1535.2 -B.5B J7.66

3468.33 18.16 252.55 |74.53 88.08 J2 20 50 4B66.3 27,69 Za3.93

J696.30 oj3.30 6.27 165,42 J17.02 4 10 54 1096.3 -9.57 559.46

5152.46 19.76 131.45 174.45 87.03 J3 44 45 4582.5 29.03 ZZ2.?2

J533.84 -16.81 33|.96 163.44 120,21 5 0 4 933.$ -12.67 345.30
49J7.68 33.74 210.99 174.09 84.J6 15 4 56 4317.? 32.57 2OI.95

NIO-C(XJR,_[ IX[CUT,ON ACCURACY ORBIT O[T[RMIN4 TION ACCURACY

5GT 198J.Z $GR 453,9 $03 284.3 ST 453.3 52 245,J 55 144.9

RRT -,8026 RRF -.8510 RTF .6870 CRT -.]505 CR5 .4570 CST -.9358

$GB 2032.5 223 .ZJ29 R13 -.8925 LSA 476.1NSA 243.9 SSA 20.4

501 Z0|5.0 $02 166.3 THA 169.39 ELI 455,4 EL2 24J .Z ALF 173.5J

Z015



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 2, 1965-661

LAUNCM OAT( O(C 28 1965 rL|GNT T|ME 10Z.00 ARRIV4L OAT( APR 9 )866

HEL|OC(NTRIC CON;C 01STANCE 308.489

RL 147.12 L4L .00 LOL 96.05 VL 28.804 GAL °11.59 AFL 88.57 HCA 147.13 S#A 136.18 (CC .21559 INC 1.427T VJ 3D.283

RP |08.48 LAP .?? LOP 245.20 VP 38.559 GAP 4.ZZ 4FP 91,20 TAL 255.03 TAP 24,|? RCA 106.80 APO 165.55 VZ 14.932

RC |05.045 GL 6,55 GP 18.45 ZAL J59.05 ZAP J25.95 ITS I|.24 ZAE |40.80 (TE |60.56 Z4( ZS.65 (TC JSl.50 CLPoJZS.ZZ

PLAN(TOC(NTRIC CONTC

C5 35.656 VNL 6.]58 DLA -14.49 RAL 296.68 RAD 6568.5 V(L 12,611PTH Z.Z9 VHP 4.458 0PA -4.95 RAP 294.?? (CC I.SZDO

LNCH AINTH LNCH TIME L-t TIM( tNJ L4T IN| LCqG IN| RT ASC [NJ AZNTN IN| TIM( PO CST TIM IN| 2 LAT |NJ Z LONG

90.00 2 38 7 1905.46 -i|.0] ZZ.67 156.5| JJ6.25 5 9 _0 1505.5 -7.39 i5.85

80,00 10 47 25 5485,05 28.29 255,63 155,09 88.62 |Z J8 45 4885.1 27.79 245.00

iO0.O0 5 5| 42 |868.05 °|2.56 4.5| |65.82 ||T.45 4 J9 28 1066.| -8.59 355.56

100.00 12 16 51 5J85.70 29.80 232.43 155.05 87.55 13 43 T 4595.? 29.14 Z23.69

]i0.OO 4 42 35 ]506.67 -15.87 550,4| 163.80 120.68 5 ? 41 906.7 -|1.69 343.8]

110.00 J3 42 ? 4925.84 53.51 21|.?? 154,?J 84.52 |5 4 |5 452?.8 52.?0 Z02.?l

DIFFERENTIAL CORRECTIONS MI0-COURSE (X(¢UT|OI ACCURACY ORBIT DETERMINAT|ON ACCURACY

?DE -.D858 TRA-J.62_8 TCS-J.|56I 8AU .5900 SGT 209?.5 SGR 458.9 SG3 2?4.0 ST 477.7 _ 224.5 SS 133.7
RDE -,2313 RRA ,2JJJ RC3 ,285J FAU .J0499 RRT -.8_)6 RRIr -,B787 RTF .8DT2 CRT -.J143 CR$ .37_4 CST -.P489

FD( .0418 FRA-J.J?63 FC5-2.4126 86P 6389 $G8 ZI4?.J R23 .240_ RJ3 -.8827 LSA 496.0 MSA 224.9 SSA ZO.6

8OE .2459 BRA 1.6566 EC3 1.1513 FSP -B80 $G1 215|.8 SGZ 258.0 THA |69,67 (11 455.6 EL2 222.T ALF 176.07

LAUNCH OAT( DEC 28 1965 FLIGHT TII_ |04.00 ARRIVAL OATE APR I1 |968

H(L_OCENTR|C CON|C

RL 147,12 LAL .0O

RP IO8.52 LAP .59

ec 107.406 GL 5.5?
PLANIETO_ENTR|C CON|C

(3 36.364 VHL 6.032

LNCH AZHTH LNCM TIME
• o.oo 2 49 4?

90.00 JO 43 4J

JO0,O0 4 2 44

100.00 12 13 24

JJO.O0 4 52 J8

110.O0 15 40 18

OJSTANCE 3J4.502

LOL 96.05 VL 28.?33 GAL -1J.38 AZL U.SJ NCA 150.32 SMA |35.61 (CC .21416

LOP 248.58 VP _.305 GAP 4.52 A_P gi.O4 TAL 235.57 TAP 28.D9 RCA |06.5?

GP 19.76 7AL 158.60 ZAP JZS.O$ (T$ |3.55 ZA( 138.99 ET( |59.65 ZAC 29.25

OkA -J5.34 RAL 297.68 RAO 6588.4 V(L iZ.560 PTH 2._8 VHP 4,547 0PA -5.58
L-I T|M( IN| LA? |NJ LONG ]NJ RT A$C IN| ATMTN _NJ TXI_ PO CST TIM

|864.59 -9.83 ZO.42 167.03 IJ6.89 3 _0 51 J264.6

5504.30 28.31 255.18 |55.BO 89.59 JZ 15 25 4804.3

|6_9.|8 -J|,J9 Z.40 J66.31 JJ?.90 4 _9 53 IOZ�.Z
52|4,94 29.85 255,88 |75.78 88.50 I3 40 |9 4614.9

1473.88 -14.?Z 343.S8 184.26 121.20 5 16 55 8?5.9

4943.01 35.90 2JZ,95 175.50 85.51 |5 2 42 4545.0
OIFF_R£NTtAL CORR(CTIOHS

TOE -.1266 TRA-J.6545 TC5-1.2583 8AU .62J6

ROE -.2019 RR4 .203t RC5 .3115 FAU .D9985

roe -.0158 FRA-|.0642 FC3-2.5559 88P 8?84

BO( .2383 8RA 1.6850 BC3 1.2558 FSP -850

|NC J.1914 V| 30.283

AlS0 164.65 VZ 34,920
(TC 183.38 CLP-130.89

MtOoCOURS£ (X(CU?_ON ACCURACY

SGT 22J4.8 SGR 465.| $G5 265.7

RRT -.838_ RRIr °.9008 RTF .8853

$_8 2283.5 R23 .27|0 RJ3 -.SgZg

S_! _249.5 $_2 _51.8 THA 169.86

RAP 295.D9 [CC 1,598e

_NJ 2 LAT ]NJ 2 LONG
-5.15 13.65

25._5 246.54

-7.38 355.69

29.29 225.iD

-10.48 542.03

52.88 203,86
_8_T 0(T[RM_NAT|ON ACCURACY

ST 505.4 $R Z01.4 SS J_8._

CRT -.0655 CR$ .2556 CST -.965_
LSA 520.8 NSA Z02.0 ssA 20.9

ELi 505.7 [L2 200.8 ALF |78.|7

LAUNCff 04T[ O[C 28 |963 FL|GHT ?IME I06.00 ARRIVAL DATE APR J3 1986

HELIOCENTRIC CONIC

RL 14?.l_ LAL .OO

RP 108.56 LAP .40

RC J09.??0 GL 4.50

PL4N(TOCENTRIC CONIC

C5 35_100 VML 5,_24

_NCH A_NTH LNCH T|ME
90.00 3 4 51

90.00 10 37 45

iO0.OO 4 J6 36

iOO.OO 12 8 ZO

iio.o0 5 4 25

110.00 15 5? 3

OIrFER(NTIAL CORRECTIONS

TO( -.1824 TRA-J.6745 TCS-J.5465 6AU .65|8

R0( -.i?06 RRA .1942 RC5 ,5411FAU .09430
r0[ -.0821TRA -.9502 FC5-2.5_60 8SP 7174

BOE ,2491 8RA 1.6857 8C5 1.58_I FSP -6iI

01STANCE 520.493

COL t1.05 VL 26.661 Ol_ -ll.l? AlL 69.10 M(A 155.50 SM4 155.04 ECC .|I|59 INC .t042 Vl 30.ZB3

LOP 249.56 VP 58./40 GAP 4.80 AlP _,ll IlL /54.45 TAP If,iT IC4 106,53 APO 113.?5 Vl 34.901

GP 21.51 /AL J56,06 /AP 129.19 ETS 16._6 14E 157.16 ETE |56.62 1AC 30.0? (TC 165.63 CLP-133.4I

0LA -l_.43 RA_ 298.76 RA0 6558.4 VEL 12.501 PTH

L-I TIME IN| LAT

1815.55 -6.32

5555.20 26.5i

1582,90 -9.?1

5245.05 29.69

1433.23 -13.28

4965.49 54.01

Z.Z6 VMP 4.672 OPA -I.t0 RAP 295.49 ECC J.3777

IN| LONG IN| RT ASC IN| AZMTM IN| TIME PO CST TIN IN_ 2 _AT IN| 2 LONG

1?.61 185.71 117,17 5 54 46 121_.5 -4.6J JO.Ri

257.44 176,?0 90.53 II 10 O 4935.2 18.09 /46,71

359.?? 166.96 118,41 4 42 59 982.9 -5.84 353.1l

255.95 175,18 89,40 15 55 43 4643.1 29.48 Ill,I?

548.50 |84.85 12].79 5 28 i6 855.Z -8,98 339.84

214.69 I76.52 86.54 14 59 49 4565,5 33.15 203.5_

MID-COURt( (XECUTION ACCURACY OR_IT 0ETERMIN4TION ACCURACY
SOT 2529.7 SGR 478.5 SG5 252.2 ST 538.5 SR 175.5 S5 |Z4.9

RRT -.8481RRF -.9226 RTF .8666 CR? -.0ISi CRS .0882 CST -.9815

SG8 2356.5 R23 ,_O49 R15 -.8924 LSA 552.5 MSA 15_.8 $SA Zl.i

8GI 2565.2 SGZ 249.0 THA ]?O.OO E_l 538.5 EL2 I75.5 ALF 179.73

LAU_C_ OAT( OEC 28 1885 FLI_I? Tif_ i08,00 ARRIVAL OATE APR 15 1966

HELIOCENTRIC CONIC 0|STANCE 328.465

RL 145.12 LAL .OO LOL 96.05 V_ 28.588 GAL -10.94 A#L 89.45 _A 156.68 S_A |34,47 (C( .21108 INC .8452 Vl 30.283

RP IO8.59 LAP .22 LOP 25_,?_ VP _.J55 GAP 5.07 AZP _0.50 TAL 253.12 TAP 29,8J RCA 106.09 APO 16Z.86 V2 34,897
RC 112.135 GL 2.63 GP 25.42 ZAL |57.44 ?AP J3J.J4 ET$ 19.48 ZAE |55.51 [T[ |57.27 ZAC 51.I4 ETC |86.72 CLP-I3_,Bi

PLAN[TO(_NTR|C CONIC

C3 35.841 VHL 5,817 OLA -17.89 RAL _0,03 RAD 8568.3 VEL 12.458 PTH 2.25 VHP 4.817 DPA ._5 RAP 295.95 ECC J,5_69

_NC_ 4_NTH LNCM TIME L-I. TIM( IN| LAT

90.00 3 Z3 56 175J.J5 -6.30
90.00 JO 28 i? 558J.14 28.24

100.00 4 34 44 1522.66 -7.74

IO0.O0 12 0 iO 5284.84 29.88
iiO.O0 5 It 54 1381.15 -l].3g

llO.OO 13 31 29 4999,I1 54,13

OIFFER(NTIAL CORRECTIONS

TOE -.Z588 TRAoJ.6825 TC5-1.4603 8AU ,6825
ROE -.|349 RRA ,i8_6 RC3 .5767 FAU .08860

FOE -.i6J? FRA -.8549 r(5-2.2685 6$P 7585

BOE .2919 8RA 1.69_4 BC3 i,508i FSP -?75

INJ LONG INJ RT ASC INJ A?MTH INJ TIME PO CST TIM INJ 2 LATINJ 2 LONG

i3.18 i88,65 1JT,68 3 53 ? JIsJ.J -2,54 7.23

2_O._ i??.88 g2.ZI 12 1 18 4981.I 28.2_ ZSZ.il
558.38 167.87 |i8,96 5 0 ? 922.7 -5.82 349.79

259,06 J77._3 9J.05 J5 28 J4 4684.8 2_.70 250,26

343.45 |85.6? 122,45 5 4_ 55 ?8|.2 -?,05 35?.0?

2|7.3J 177,88 8?,88 14 54 48 4599.J 35.46 Z08,J3

NI0-COURS[ EXECUTION ACCURACY 0RS|T 0ETERM/NATION ACCURACY

SGT 2446.5 5GR 495.4 $G3 240.2 ST 553.5 SR I15.1 S$ 130,B

RRT -,8580 RR_r -.9425 RTF .8862 CRT .0425 CRS -.|J88 CST -.98J6

$G8 2495,9 RZ5 ,5588 RJ5 -.8925 LS4 59?.6 ffSA 145.Z $SA _.3

SO| 2483.3 $G2 "250.? THA |?0.04 ELI 585,6 EL_ 144.9 ALF .64

2076



JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL, 2, 1965-665

LAUNCH DATE 0EC 28 J965 FLIGHT TIME IJ0.00 ARRIVAL 04T[ APR 17 1966

HELIOCENTRIC CONIC

RL 147.12 LAL ,00

RP 109.63 LAP .03

RC 114.493 GL .39

PLANETOC[NTRIC CONIC

C3 32.648 VML 5.714

LNCH AZNTH LNCM TIME

90.00 3 $1 10
90.00 10 12 31

I00.00 4 59 51

ZOO.D0 11 4£ 38
110,O0 S 40 54

110.00 13 ZZ 5

DXFFERENTIAL CCRRECT|ON$

TOE -,3639 TRA-I.6718 TC3-I,5777 BAU ,7J24

ROE -.0931 .RRA .1672 RE3 ,4164 FAU .08234

F0E -.7566 FRA -.7138 FC3-Z,1834 BSP 7995

BOE .3756 BRA 1.681| BE3 1.63ZZ FSP -735

DISTANCE 352.4|4

LOL 96.05 VL 78.515 GAL -]0.11 ATL 69.92 HCA 159.66 SNA 155.91 ECC .20963 INC .0186 Vl 30.763

LOP 755.91 VP 5_.110 GAP 3.55 ATP 90.08 TAL 231,75 TAP 31,$0 RCA 103.84 APO 181.98 VZ 34.886

GP 76.08 7AL 156.64 TAP 131.97 [T$ 23.35 ZA[ 135.76 ET[ 155.51 ZAC 37.57 ETC 192.71 CLP-138.12

0LA -19.89 RAL 501.48 RAD 6§68,3 VEL 17.410 PTH 2.24 VMP 4.99? DPA 7.97 RAP 296.34 ECC 1,5373

L-I TIME ]NJ LAT XNJ LONG ]NJ RT ASC INJ AZNTH ZNJ TIME PO C$T TIN INJ 2 LAT INJ 2 LONG

1661.85 °3.45 8.94 170.09 118.17 4 18 52 1061.B .34 7.30

5657.57 27.94 765.99 179.44 94.79 1| 46 50 5052.4 28,51 257,54

1440.2J -5.00 331.79 169.24 1J9.31 5 25 51 840.7 -J.O$ 345.25

_549.22 29,70 245.84 179.59 93,54 13 15 47 4749.2 29,88 23g.04
J51J.57 -8.83 339.69 166.89 125.16 6 7 45 7Jl.8 -4.40 353.40

5030.67 34.16 721.33 J79.76 90.27 14 46 15 4430.6 55.84 217.11

NZD-COURSE EXECUTX(3N ACCURACY ORBIT DETERNINATXON ACCURACY
SGT 2562.4 SGR 5J8.8 SG3 Z26.5 ST 630.0 SR J08.£ SS 152.0

RRT -.8621RRF -.9594 RTF .6859 CRT .0664 ER$ -.2BJO C$T -.9620

SGB 2614.3 RZ3 .3706 RJ3 -.8925 LSA 666.5 MSA 113.7 SSA 73,4
SG1 2601.3 SGZ Z58.9 THA 170.00 EL1 630.0 EL2 108.5 ALP .65

LAUNCH DATE DEC 78 1969 FLIGHT T_IE ||_.00 ARRIVAL DATE APR J9 1966

HELZOCENTRrC CONZC

RL 147.17 LAL .DO
RP J08.66 LAP -.J6

RC J|6.857 GL -2.74

PLANET_ENTR|C CONIC

C3 31.614 VHL 5.623

LNCN AZMTN LNCH TIME

90.OO 4 33 36

90.00 9 44 21

IO0.O0 5 37 59

JO0.O0 11 22 39

110.OO 6 II 3J

IIO.OO 13 5 37

DISTANCE 358.545

LOt. 96.05 VL 28.442 GAL -10,47 A2L 90,5_ HCA J63.03 SMA 155.54 E¢C ,20825 INC .5497 Vl 30,783
LOP Z_¢.08 VP 3B.046 GAP 5.57 A/P 69,47 TAL 230.35 TAP 3_.36 R(A 105.37 APO 16I.JI v2 54.873

GP Z9.60 2AL J55.49 ZkP |32.05 ETS Z8.01 ZAE J30.85 ETE 155.28 74¢ 34.35 ETC |96.49 CLP-140.59

DLA -22.74 RAL _05.25 RkO 6568.3 VEL JZ.369 PTH Z.25 VHP 5.255 DPA 6.38 RAP 296.61 ECC 1.5703

L-Z TIME ZNJ LAT |NJ L(_G JNJ RT A$C ]MJ ATMTH XNJ T|ME PO (ST TZN XNJ _ L4T ]NJ 2 LONG

1525.50 .95 1.33 |72.55 J18,30 4 59 I 925,5 4.72 534.68

577E.49 26.96 274.64 19J.50 99.02 1| 20 S4 5172.5 77.93 266.11

1317.68 -.86 345.05 171.54 119.86 5 _9 37 717.7 5.12 358.53

3455.54 E9.00 251.66 I8|.84 97.60 17 55 53 4655.5 79.75 742.95

1EJZ.56 -5.10 334.45 168.90 J73.85 6 3I 44 812.6 -.62 578.73
5153.43 33.97 227,79 J8_.44 94.08 14 51 J0 4553.4 54.16 218.55

_BJ7 DETERMINATION ACCUR4(V

ST 733,4 $R 66.0 as 195.6

CRT -.0959 CRS -.2004 CaT -.9430

LSA 777.3 MaA 67.9 aaA 72.9
ELl 735.4 EL2 65,7 4LF 119,53

OZYFERENTXAL CORRECTrONa N]O-COUR$E EXECUT;ON ACCURACY

TOE ".5129 TRA-I.6363 TC3-1.69|2 BAU .74J5 8GT 167_._ SGR J49.7 $G5 209.7

ROE _.04JB RRA .J448 RE5 .46_Z FAU .07_0| RRT ".8_96 RRF -.97_6 RTF .8B56
FOE -.$688 FRA -.5808 FC5-Z.O54J BSP 8369 8GB 273J._ RZ3 .3976 RJ5 -.8929

BDE .5146 BRA 1,6427 BE3 J.7540 rap -679 SG| 2717.Z SGZ 276.1 THA 169,90

L4UNCH 0&TE 0EC 78 1965 FLIGHT TIM_ |14,00 ARRIVAL DATE 4PR 71 1966

HELIOCENTRIC CONIC OISTANCE 544.Z_7

RL 141.17 LAL oDD LOL 96.05 VL 28.568 GAL -10.75 AZL 91.46 MCA 166.20 SNA

Rp 108.69 LAP -.35 LOP 267.75 VP 37.981 GAP 3.81 4_P 88.58 TAL ZZB._8 TAP

RC _19.706 GL -1.54 GP 34,45 Z4L 153.35 ZAP 131.07 ETa 35.69 ZAE 177.89 ETE

PLANETOCENTRIC CONIC

C3 30.987 VHL 5.366 DLA -76.96 RAL }03.60 RA0 656_.Z VEL |2.545 PTH 2._5 VHP 5.3#4 DPA 11.46 RAP 285.56 ECC 1.5099

LNCH AZNTH LNCH T]N_ L-I TIME INJ LAT _NJ LONG INJ RT AS¢ INJ AZMTM INJ TIME PO ¢$T TIN INJ 2 LAT INJ 7 LONG

9O,OO 6 ! 56 J230.15 9.85 343,83 177.96 116,79 6 22 26 650.7 13,17 $36,92

90.00 8 33 3 749.07 72.87 314.98 IB3.4B 107.23 8 47 32 149,1 74.97 306.97

100.00 6 48 39 J097.65 6.56 352.93 176.30 !19.25 7 7 16 497,6 10.41 376.26

zO0.O0 10 30 11 5665,41 76.18 766.60 184.55 104.96 I_ 4 47 5065.4 71.98 258.26

110.O0 1 7 74 I05_.30 .89 326.24 172.79 124.17 ? ZO O 435.3 5.51 320.01
110.00 12 33 75 3280.34 52.68 Z39.0_ 166.24 100.62 14 I 25 4680.5 55.80 750.00

0IFFERENTIAL COPRECT]ONa M_O-COURSE EXECUTION ACCURACY (_BIT DETERN]NA T|ON ACCURACY

TOE -.7423 TRA-1.5606 TC3-J.78_? _AU .770j SGT 2790.6 SGR _88.I $G3 IB�.Z ST 958.0 $R 52.0 SS 266.4
ROE .0792 RRA .1J19 RE3 .3J47 FAU .06655 RRT -.8507 RRF -.9814 RTF .8871 ¢RT ".9220 ERa .1944 CaT -.8436

rOE -.SJZZ rRA -.4365 rC3-1.8559 BSP 8774 SGB 78_Z.| R25 .4142 213 -.8954 LSA 977.S MSA 85.2 asA 16.0

BO[ .7429 BRA !,5646 BE3 1.8593 FSP -616 aGl 1835.7 SG_ _O4.7 THA J69.77 ELI 939.2 EL2 ZO.I 4LF |71.07

152.78 ECC .70694 INC 1.4587 Vl 30.783

55.09 RCA 105.$1 4PO 160.26 V7 34.965

150.49 74¢ $6.BJ ETC 701._4 CLP-142.12

LAUNCH DATE DEC 28 1965 FLZGHT TZY_E J16,00 ARRIVAL DATE APR Z$ 1966

HELIC_ENTR_C CONIC DISTANCE 3_0.148

RL 147.J7 LAL .DO LOt. 96.05 VL _8.294 GAL -9.98 AZL 92.69 N¢A 169.36 SMA 132.25 ECC .20369 JNC 2.6942 VJ 30.785

RP 108.T2 LAP -.53 LOP 7_3.42 VP 37.917 GAP 6.03 A_P 87.J6 TAL 227.4J TAP 36.77 RCA 105.05 4PO Ifl9.43 V2 34.856
RC 121.357 GL -14.57 GP 4J,79 7AL 149.73 ZAP IZ8.Z| ITS 40.58 7AE 1_3.21ETE 147.23 ZA¢ 40.4I [T¢ Z08,6d CLP-145.41

PLANE T_ENTR]C CONXC

C3 3|.493 VHL _.612 DLA -35.60 RAL 309.I4 RAO 6_68.3 VEL

LNCH ATMTH .LNCH TTME L-I TIME _NJ LAT
7J,JO 5 9 79 I459,73 19,68

;08.90 9 55 74 _836.33 19.69

71,10 5 9 79 J459,75 19.68

108.90 9 55 74 5836.35 19.69

_O.O0 9 J4 26 673.6_ 15.08

JlO.OO 10 49 38 5670._8 24.43

DXFFERENT|AL COPRECTION8

TDE-I.J30B TRA-I.4IZ7 TC5-1.9115 B&U .7967

ROE .J385 RRA .0_62 RE3 .5457 FAU ,05_3]
FOE -.6899 FRA -.2790 FC3-J.SZO6 BSP 9_07

BOE I.J39D BRA J,4139 BC3 J.B�ZZ raP -53_

12.364 PTH 2.25 VHP 6,|69 DPA J8,29 RAP 295.79 [CC 1.3185

_NJ LONG |NJ RT AS( |NJ A2MTH JNJ TIME PO C$T T_N ZNJ 7 LAT |NJ 2 LONG

6.61 186.55 117.80 5 33 49 B39.7 73.24 359.55

276.66 1_6.56 117.79 JJ 52 40 5_56.3 23.25 269.38

6.6J 186.53 IJT.BO 5 53 49 859.7 23.24 359.53
276.66 I96._6 J17,79 IJ 57 40 5736.5 23.25 269.58

30_.77 183.83 |Z_.05 9 23 39 73,7 J�.0B 298.94

266.28 199.06 J14.68 JZ 24 8 S070.4 27.55 258.50

M;0-COURS_ EX_(UTZON ACCURACY ORSZT 0(TERM_NA T_ON ACCURACY

SGT 2909.6 SGR 633.0 $G3 16_.Z ST 1267.5 SR 142.J $$ 380.4

RRT -.8299 RRF -.9835 RT_ .89_4 ¢RT -.9_93 ERa .9985 CaT -.96J4

$G9 297?.7 RZ_ .4162 R15 -._0J6 LSA J326.6 N$A 106.8 aa4 7.7

SGI _957.3 $G2 347.8 THA 169.65 ELI 1274.B EL2 39.9 ALF 173.86

Z077



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 2. 1965-663

LAUNCH OAT[ 0[C 28 |g65 fLIGHT TIN( 118.00 ARRIVAL OATE APR ZS JgS¢

HEL|OCENTN|C CONIC

RL 147.lZ LAL .O0

nP I0e.75 LAP -.72

RC 123.903 GL -26.46

PLAN(TOC[NTRrC CON|C

C3 36.061VHL 6.005

LNCH ATMTH LNCH TINE

54.|3 4 13 13

]25.87 11 45 57

34.J3 4 J3 13

1ZS.B7 || 45 57

34.13 4 J3 13

J2_.87 11 43 57

DIFFERENTIAL CORR[CTIONS

TDE-J.90?I TRA-I.DgS6 TC3-1.6053 8AU .SOa9
RDE ._0_6 RRA -.0347 RC_ .4882 FAU .D4067

FOE -.8986 FRA -.0938 FC3 -.9?64 8SP 9888

BO£ 1.931! BRA 1.0970 EC3 1.$779 FSP -413

01STANCE 356.013

LOL 95.05 VL 28,221CAL -g.?z AZL 95.52 HCA 172.50 SNA 131.59 [CC .20449 IHC 5.5193 V] 30.ZB3

LOP 268,59 vP 37.854 GAP 6.25 AZP 84.53 TAL Z25.90 TAP 38.40 RCA ]04.76 APO 138,6J VZ 34.D46

GP 51.35 7AL ]4|.52 ZAP 122.52 [T5 49.0? ?A£ !16.17 [T[ |44.3| 7AC 45.98 ETC |IT.60 CLP-149.40

0LA -44.A9 RAL 315.94 RAO 6568.4 V£L 12.347 PTH Z.27 VHP T.363 OPA 28.10 RAP 293.31 [CC 1.5935

L-I TXNE [NJ LAT IN| LONG IN| RT ASC _NJ ATN?H _NJ T_NE @O CST ?fN _HJ Z LAT _NJ Z LONG

|754.54 23.80 32.26 199.24 128.7? 4 42 ? 1134.5 28.64 25.5b

5629,84 23,81 262.31 192,25 128.75 13 19 46 5029.8 28.65 255.82

|754.54 23.80 32.26 199.24 128.77 4 42 ? 1134.3 78.64 25.58

5629.84 23.81 262.51 399.25 128.76 13 t9 46 5029.8 28.65 255.8Z

1734.54 23.80 32.26 199.24 128.77 4 42 7 1134.5 28.54 25.58

5_29.84 23.8! _2.5l 19}.25 128.?_ 13 19 46 5029.8 28.65 253.87

N|O-EOURSE EXECUT|ON ACCURACY (_01Y O[?ERNXNATION ACCUR4CY

SGT 3029.| SGR 658.1 sG3 126.0 ST 1872.8 SR 791.0 SS 545.5
RRT -.7778 RRF -.96_9 R?F .9068 (R? -.9312 CR$ .9927 CPT -.9814

SG8 3099.7 RZ3 ,3938 R|3 -.9160 LSA |9_8.J MSA 131.8 SSA 3.1

SGI )0?2.8 SG2 407.8 TH4 170.24 ELI J893.2 EL2 88.8 ALF 171.57

LAUNCH OATE DEC 28 J965 FLIGHT llil( IZ0.00 ARRIVAL DATE APR 2T .1966

HELIOCENTRIC C_IC

RL |4?.JZ LAL ,00

R@ J08.78 LAP -.90

RC 126.245 GL -45.9&

PLANETC_ENTRZC CONIC

C3 63.059 VHL 7.941
LNCH ATNTH LNCH TINE

34.02 4 31 28

143.98 14 ? 56

34.02 4 31 28
143.98 14 ? 36

34.02 4 31 28

143.98 14 7 56

DISTANCE 36J,_2?

LOt. 96,05 VL 28.147 GAL -9.44 ATL 101.86 HCA 175.61 ._A 131.J5 ECC .20327 1NC11.8632 V! 3D.283

LOP 271.76 VP 37.791 GAP _.44 AZP 76.17 TAL 224.34 TAp 39,93 RC4 104.49 4PO 157.8| v| 34.83e

GP 65.13 7AL 125.06 2AP 1|2.4J ETS 62.83 7AE 104.04 ETE 146.89 7AC 54.64 ETC 232.81 CLP-I60.SB

DLA -60.49 RAL 336,02 RA0 8569.2 V£L J3,580 PTH 2.48 VHP 10,699 OP4 42.04 RAP 285.35
L-| TIME INJ LAT |NJ LONG [NJ RT ASC INJ ATNTH INJ TIN( PO CST TIN _NJ 2 LAT

2014.40 22,16 39.98 232,69 |47.87 5 5 2 1414.4 28.86

3828.54 22.17 260.38 232.?0 147.87 15 41 43 5028.5 28.87

L_014.40 22,16 59.96 232.69 147.87 5 5 2 1414.4 28.86
5628.54 22.17 260.36 232.70 147.87 15 41 45 5028.5 28.87

2014,40 22.16 59.96 232.69 147.87 3 5 2 |414.4 28.86

5628.54 22.17 260.36 232.70 147.P7 15 4| 45 5028.5 28.8?
0Irr(REN_fAL CORR[CT[ONS

ID£-3.9505 TRA -.2112 TC3 -,8585 8AU .74J1

RD( .2334 RRA -.2716 RE3 .1892 FAU .02251

roE-l.lZt4 FRA .1308 rE3 -.3090 819 10068

8OE 3.9575 BRA .3441 8C3 .8791FSP -271

Nf0-C(X_S( £X(CuTZON ACCURACY
SO? 3174.8 SGR 525.7 $G3 83._

RRT -.4609 RR_ -.?099 RTF .9514

SGg 321_.7 R23 .2949 R_3 -.9348

SGI 3184.3 SG2 466.1 THA 175.53

[CC 2.0318
INJ 2 LONG

55.53

255.93

55.53
255.93

55.53

Z55.93
ORBIT OET[RNINAT;ON ACCURACY

ST 2852.2 SR 207.8 55 75_.8

CRT -.7988 CRS .8567 CST -.99d7
LSA 2953.1NSA 144.? SSA |.O

ELI 2857.0 EL2 124.8 4LF |76.66

LAUNCH OAT( O(C Z8 J965 FL;GNT T|N_ t2Z,OD ARRIVAL 0AT( APR 29 |966

H[LJOCENTN_C CONIC

RL 147.12 LAL .00

RP |0_.80 L*P -1.08

RC |2_.581 0L -_9,80

PLANETOCENTR|C CON|C

C3 491,782 VHL 22.176

LNCH A_NTH LNCH TIHE

36.52 ? 4_ 56

143.48 IT 10 39

36.5Z ? 46 56

J43.4_ I7 ]D 39

36.52 ? 46 56
|43.48 ]1 lO 39

DIFFERENTIAL CORRECTIONS

TO( .4799 TRA |.5364 TC3 -.0|32 8AU

RD(-1.5990 RRA 4,53?2

ro[-l.20_ FRA .9379

80( 7.6141 8RA 4,7903

DISTANCE 36?.345

LOL 96.05 VL 28.074 GAL -9.09 ATL |33.74 NCA 178.44 SNA 130.62 [CC.20131 1NC43.7431VI 30.Z_3
LOP 274.92 VP 37.729 GAP 6.55 AZP 46.2? TAL 222.63 TAP 41.06 RCA 104.32 APO 15_.92 V_ 34._30

5P 69.69 7AL |0|,40 TAP 98.20 [TS 149.59 7AE ?G.09 (T( 225.31 ?AC G5.3l (TC 324.93 CLP 114.Z6

0LA -58.40 R4L 23,43 RA0 6572.3 VEL 24.760 PTH 3,_ VNP 29.207 DPA 53.14 RAP 245.52 [CC ).0935

L-; T_NE _NJ LAT |NJ LON_ IN| RT ASC |NJ A_MTH IN| TIME PO CST TIN |HJ 2 LAT |NJ Z LONG

2341.42 2.22 68.95 292.04 148.38 8 25 57 1741.4 9.02 53.J3

691.37 2.23 294,55 292,07 ]48,38 J? 22 11 91.4 9.03 290.?3

2341.42 2.22 68.95 292.04 148.38 8 25 ST |741.4 9.02 65.|3
691.37 2.23 294,55 292.0? |4_.39 J? 22 11 9J.4 9,D3 790.73

2341.42 2.22 68.95 292.04 148.38 8 25 S? 174J.4 9.02 65,13
691.37 2.23 294.55 292.07 148.3B 17 22 11 91.4 9.03 290.73

NIO-C(_)RSE EXECUTION ACCURACY OREIT DETERMINATiON 4CCURACY

.8284 SOT 769.9 9GR 3028.1 SG3 48.6 ST 758.9 SR 20?5.0 SS 838.4

RE3 .|253 FAU-.O1045 RRT ,6087 RRF .9912 RTF .7085 CRT -.1692 CRS -.9959 CST ,0792

re3 .0184 8SP 9642 SO8 3124.3 R23 -.1010 R13 .9949 LSA 2244.? NSA 265.6 $SA .6

OC_ .1210 rsp -15? SG; 3065.7 S02 503.4 ?HA 80.84 EL| 2073.4 EL2 255.Z ALr SJ.73

LAUNCH D4TE DEC 28 1965 IrL|GH? TZl4( 124.00 ARRIVAL OATE NAY 1 |966

HELIOCENTR|C CONIC

RL |47.|Z L4L .O0
RP |08.82 LAP "1.25

RC 130.911 GL 61.J3

PLANI_TO_[NTRT_ CONIC

LNCH ATNTH LNCH TIME

_2,_0 i_ 34 ?
|27.?0 23 20 2?

52.30 15 34 7

JZ?.?O 23 20 27

52.30 15 34 7
127.70 23 2D 27

DIFFERENTIAL C(_RECTXON$

TOE 5.0209 TRA-|.5191 TC3 -.0_44 B4U .1762

RDE-5,7934 RRA 3.9378 RC3 -.0411FAU .00290

FOE 1.6281 FRA -.6388 FC3 -.DO91BSP 9857

ODE 7.6679 8RA 4,220_ Be3 .0478 FSP -179

DISTANCE 3?3.989

LOL 96.03 VL 28.001 GAL -8.99 ATL 38.29 HC4 182.39 SNd 1_0.09 ECC .202?2 fNC5J.?lO3 vJ 30.283
LOP 278.09 vP 37.668 GAP 6.94 ATP 121.69 TAL 221.41 TAP 43.80 RCA 103.72 APO J56.47 vZ 34.e22

GP -74.76 7AL 105.D8 7AP 103.9(] ETS 232.68 7AC 84.84 [TE 157.14 74C 89.27 ETC 66.33 CcP 156.06

OLA 45.85 RAL 308.33 RAO 8571.6 VEL 19.923 PTH 3.13 VHP |8.512 OPA -78.06 RAP 127.91 [CC 3.5361

L-I T|l,q_ INJ LAT |NJ LONG |NJ RT ASC INJ ATNTH |NJ TIME PO CST TIN |NJ 2 LAT ;NJ Z LONG
48J4.31 -4.8J 223.J2 2J3.88 44.34 16 54 2J 42J4.3 -1D.30 2J7,86

3386,_8 -4,80 112,17 2i3,65 44,34 24 16 53 2786.3 -10:49 106.91

4814,3i -4.81 223.12 213.68 44,34 J& 54 21 4214.3 -10.50 217.86
3_88o28 -d,BO JJ2.J? _J3.65 44,34 24 16 53 2?86,3 -|0.49 |05.9J

4814.31 -4.81 223.12 213.66 44.34 16 54 21 42|4.3 -I0,50 217.86

3388.28 -4.80 J12.17 2|3.65 44.34 24 J6 53 2?86.3 -10.49 101.9J

N;O-_O_SE _Y,_CU?|ON ACCURACY _SZT 0ETERHINATION ACCURACY

SGT i890.9 SGR 279?.4 SG3 56.2 51 1747,4 SR 2084.0 $$ 9|2.Z

RRT -.9_07 RRF -.9_53 RTr .9932 CRT -.9880 CRS .993? CST -.999|

SGB 33?6.6 R23 -,1473 RI3 -.9886 L$A 2860.7 NSA Z11.7 SS4 |,0

$G1 3326.1 $52 581.7 THA 123.33 ELI 27|Jo? EL2 20?.5 ALr |29.92
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 2, 1965-661

LkUNCH DATE CEC 28 1965

H[LrOCENTRIC CONIC

RL IAT.|Z LAL .00

RP lOB.B5 LAP -J.43

RC 133.236 GL 3_,93

PLAN(TOCENTR[C CONIC

C3 64.393 VHL 9.187

LNCM AZNTH LNCH TIME

68.98 ]6 29 22

Ill.D2 2l 40 27

66.96 ]6 29 22

Ill.D2 21 40 27

68.98 J6 29 22

Ill.D2 21 40 27

FLIGHT TIME |Z6,Q0 ARRIVAL 0ATE MAY $ 19S6

DIST4NC[ 379.662

LOL 96.05 VL 27.929 TAL -B.67 A?L 74.6! NCA IB5.39 SMA 129,5B ECC .20148 1NC15.3945 Vl 30.2B3

LOP 28|.25 VP 37.6D8 GAP 7.;3 JZP 105.33 TAL 719.73 TAP 45.]2 RCA 103.47 kPO 155.69 V2 34.816

GP -58.56 ?AL 116.88 ZAP 119.34 ETS ZBB.]3 ZAE J04.B? [T[ 205.66 ?AC 78.47 ETC 120,48 CLP-I60.OZ

CLA 34.74 RAL 302.73 R40 6569.7 VEk |4,344 PTH 2.6] VHP 9.279 DP4 -76.9| RAP 347.19 ECC 2.3889

L-I TIME ]NJ LAT IN] LCqG |NJ RT ASC JNJ AZMTH IN] TIME PO CST TIN IN] 2 LAT |NJ Z LONG

4383,74 -ll.B2 192.59 195.19 57.09 17 42 26 3783./ -]6.07 ]86.03

3395.56 -ll.BO ]JB.TZ 195.17 57,O9 22 37 3 2793.6 -16.D5 llZ.le

4383.74 -]].B2 192,59 195,19 57.09 17 4Z 26 3783.7 -16.07 186.03

3395.36 _ll.BO ]|B.72 195.17 57.09 22 37 3 2795,6 -16.D5 IJ2.16

4383.74 -I|.B2 192,59 195.19 57.09 J7 42 26 37B3,7 -16.07 186.03

3395.56 -l].BO JIB.72 J95.17 57.09 22 37 3 2795.6 -16.05 112.16

DJrFERENT;AL CORRECTIONS

TOE 3.ABOB TRA-3,2B52 TC3 -.6004 BAU .6778

ROE .0236 RRA ,6717 RC3 -.0194 FAU .02698

FOE 1.337| FRA -.6896 FC3 -.2767 BSP 11015

B0E 3,4BO9 BRA 3.3532 BE3 .600B gSP -325

LAUNCH DATE DEC 28 1965

NELIO_ENTRIC CONIC

RL 14T.|Z LAL .O0

RP I06.87 LAP -|,50

RC 133.553 GL 45.33

PLANE TOCENTR|C CONIC

C3 53.Z49 VHL 7.297

NIO-COURSE EXECUTIOI ACCURACY ORBIT DETERNINATION ACCURACY

SGT 3AB5,3 SGR 5J1.3 $63 95.7 ST 2296.4 SR 153.7 SS 6B0.5

RRT -.6733 RRF -.4173 RTF .95J9 CRT -.2334 ERS .0896 CST -.9B94

SGB 3522.6 R23 -.3J28 RI3 -.9466 LSA 2393.5 MSA 177.3 SSA 1.2

$GJ 3502.4 SG2 376.2 THA |T4.29 ELI 2296.7 ELI 149.4 ALF 179.10

FLIGHT TIME JZB.O0

0ISTANC[ 383.447

LOL 96.05 VL 27,857 GAL -8.36 AZL 79.15 MCA 188.5l SMA 129.DB ECC ,20070

LOP 2B4.41 VP 37.549 GAP 7.30 ATP 100.74 TAL 218,09 TAP 46.60 RCA 103.17

GP -44.44 7AL 123.22 ?AP I)0.64 [TS 299.64 ZAE ||5.02 ETE 207.75 ZA( 70.6|

OLA 27.01 RAL 303.82 RAO 6568.9 VEL 13.2J4 PTH 2.41 VHP 7,165 0PA -62.84

LNCH AZMTH LNCH TIME L-I TIME IN] LAT IN] LONG IN] RT ASC IN] AZMTH IN] T|NE PO C$T TIM

90.00 ?O 24 39 3533.BA -J9.69 133.O7 J91.09 69.23 Zl 23 33 2933.8

90.00 J? 53 36 4026.35 -5.54 162.27 1B4.57 62.J9 J9 ! 3 3426.3

lOO.OO 22 ZO 25 3160.64 -23.39 |07.05 J92.53 70.84 23 13 5 2560,6

JOO.OO JB 40 51 3874.78 -2.09 149,24 182.66 60.17 J9 45 Z6 3214.8

liD.DO O 27 47 2774.40 -_O.49 B0.26 195.07 73.74 l 14 | 2|74.4

AID.DO 18 53 55 3833.79 4.24 142.20 178.73 56.05 _9 57 AB 3233.8

OZFFERENTIAL C_I_RECTION$ MID-COURSE EXECUTION ACCURACY

TOE Z,3908 TRA-2.9338 TC3-1.1227 BAU .8013 5GT 3_90.8 SGR 323.7 SG3 132,8

RO_ .2495 RRA .2605 RE3 ".0802 FAU .041J5 RRT -.0292 RRI r .3584 RTF .9]85

rOE 1.3076 geA -.6775 FC3 -.6690 BSP J|210 SGB 3603.4 R23 -.3eft6 RJ3 -.9|84

BOE Z.4037 BRA 2.9454 BC3 1.12_6 FSP -444 SGI 3590.8 SG2 323.6 THA 179.65

ARRIV4L DATE MAY 5 1965

INCl0.8527 V| 30.263

APO I54.9B ¥2 34.809

ETC 13l.?l CLP-155.BI

RAP 332.45 ECC 1.8763

IN] 2 LATINJ 2 LONG

-22.34 ]25.40

-9,22 155.52

-25.79 99.07

-6.04 J42.68

-32.45 71.57

-,25 X33.99

ORBIT DETERMINATION ACCURACY

ST 203J.7 SR 207.7 SS 645.4

CRT .7453 CR5 -.8724 CST -.976J

LSA 2J33,4 MSA 190.2 SSA 2,2

ELI 2037.6 EL2 136.1 ALF 4.38

LAUNCN 04TE DEC Z6 1963 FLIGHT TIME 130.00 ARRIVAL 0ATE MAY T Ig66

HELIOCENTRIC CONIC

eL 14T.12 L&L .DO

RP IDB.BB LAP -].76

RC ]37.B63 GL 40.30

PLANETOCENTRIC CONIC

C3 4l.BO6 VHL 6.466

LNCH AZMTH LNCM T|ME

90.00 21 98 20

90.00 16 33 5T

JOO.OO 23 35 43

100.00 IT 39 J6

llO:00 I 21 5

lID.DO J8 14 ]9

0ISTANCE 391.246

LOL 96.05 VL 27.786 GAL -8.06 A?L B1.26 MCA

LOP 287.58 VP 37,492 GAP 7.43 ATP 9_.57 TAL

GP -34.87 ?AL 126.46 ?AP 136,27 ETS 306.22 7AE

I9J.66 SMA 128.58 ECC .Z0009 INC B.7433 Vl 30.213

216.44 TAP 46.09 RCA 102.65 APO 154.31 VZ 34.B04

|20.66 ETE 204.96 ?AC 66.]$ ETC 138.15 CLP-155.45

DLA 22.23 RAL 305.54 RAO 6568.6 VEL J2,774 PTM 2.32 VHP 6.416 0PA -53.04 RAP 329.2? ECC I.EBB0

L-I TIME IN] LAT IN] LONG IN] RT ASC IN] A?MTM IN] TIME PO EaT TIN IN] 2 LAT IN] 2 LONG

3174.67 *26.42 108.96 186.97 79.42 22 51 15 2574.7 -2?.GJ 100.50

4264.39 2,12 175.57 178,82 61.76 ]7 45 _ 3664,4 -I.6_ 168.94

2860.69 -2B.50 86.2B 1B9.35 60,5B 24 23 24 2260.7 "29.51 1?.62

4053.60 3.97 159,06 177.79 60.35 ]B 46 50 3453.6 -.or 152.53

2543.36 -33.63 63.0J 190.22 83.47 2 3 2B 1943,4 -34.17 53.81

3943.70 B.38 148.01 175.08 56.74 J9 20 3 3343.7 3.95 141.?3

DIFFERENTIAL CCRRECTION5

TOE 1.9064 TRA-2.7229 TC3-1.5323 BAU .8577

RDE .2267 RRA .1693 RC3 -.0827 FAU .04918

FOE 1.2341 FRA -,6260 FC3-1.0|85 BSP 115B2

DOE 1.9198 BRA 2.7281 BE3 ].5346 FSP -522

LAUNCH DATE DEC 28 1965

NIO-COURS[ EX[CUT|ON ACCURACY ORBIT DE TERMINATION ACCURACv

SGT 3684,4 $GR 279.4 aG3 156.7 ST 1862.5 SR 20E.B 65 614.7

RRT .|252 RRF ,5199 RTF ._)O07 CRT .T833 ERa -.9208 CST -.9636

SGB 3695.0 R23 .4097 R]3 .90J0 LSA 1962.] MSA 199.6 $SA 3.a

aGI 3684.6 $02 2?7.2 THA ,55 ELI 1869.6 ELI ]2B.O ALF 4,99

FLIGHT TIME 132.00 ARRIVAL DATE MAY 9 I966

HELIOCENTRIC CONIC 0ISTANCE 397.045

RL 147.12 LAL .00 LCX. 96.05 VL 27.716 GAL -7.73 AZL 82.48 HCA 194.8J StAk JZB.]O ECC .J9961 INC 7,522| V| 30.263

RP 108.90 LAP -|.g2 LOP 290.74 VP 37.435 GAP 7.66 AZP 97.27 TAL 214.77 TAP 49.58 RCA 102.53 APO J53.67 V2 34.799

RC 140.J6A GL 36.90 GP -28.30 7AL 127.98 7AP 543.53 ET$ 311.17 ZJE |23.94 ETE 201.74 ZAC 63.98 ETC 142,94 CLP-135.97

PLANETOCENTRIC CONIC

C3 35.846 VHL 3.987 0LA 19.20 RAL 307.33 RAO 6568,4 VEL |2.339 PTH 2.27 VHP 6.104 OPA -46.1_ RAP 3Z8.65 ECC 1.5899

LNCH ATMTH LNCH TIME L-I TIME IN] LAT |NJ LONG IN] RT ASC IN] AZMTM IN] TIME PO C$T TIM IN] 2 LA T[NJ 2 LONG

90.00 22 4] 4J _O03,37 -27.97 96,6B 186.64 B5.38 23 31 45 2403.4 "28.32 BB.03

90.00 J6 4 51 4357.99 5,12 |80.8J |??.16 62.JI 17 |7 29 3758.0 J.35 J74.16

100.00 0 ]8 50 2702.78 -E9.7] 74.70 |86.9B 86.55 1 3 53 2J02.B -29.87 65,90

100.00 17 J4 ZO 4133.8] 6,65 J63.50 176.32 60.79 J8 23 13 3533.B 2.7J J56.93

llO.D0 J 52 46 2408.90 -34.18 52.56 J67.|5 69,62 2 32 55 1808.9 -33.66 43.33

110.OO 17 36 53 4000.44 J0.49 |5|.06 173.99 57.26 ]9 3 34 3400.4 6.10 ]44.7J

DZFgERENTIAL C(_RECTION$ MID-COURSE EXECUTION ACCURAC_ ORB|T DETERMINATION ACCURACY

TOE 1.6427 TRA-2,5778 TC3-|.8665 BAU .8949 aGT 3780,2 $GR 245.0 $63 170,| ST J757._ SR 194.B S$ 586.B

ROE .1990 RRA .|345 RC3 -.0603 rAU .05303 RRT .J129 RRF ,504| RTF .890| CRT .78]| CR$ -.9341 CaT -.9_24

FOE 1.|48| FRA -.355J FC3-J.2809 BSP 11922 aG8 3?88,| R23 .4058 RJ3 .8903 LaA ]85|.9 MSA 206.4 a$A 4.6

BO[ 1.6547 BRA 2.55J3 BC3 |.B675 FSP -566 SG| 37B0.3 SG2 243.5 THA .42 EL! 1764.4 EL2 IZI.J ALF 4.97
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL, 2. 1965-661

LAUNCH 0ATr orc 26 1965 FLIGHT TIME 134.00 ARRIVAL DATE M4Y ]J 1966

_ELIOCEMTR;C CONIC
RL |47.|2 LAL ,DO LOL 96.05 VL

RP 108.91 LAP -2.07

RC 142,456 GL 34.52

PLANETO¢ENTRIC CONIC

C3 32.072 VML 5.663

LNCH ATMTH _LNCH TIME

90.00 23 9 13

90.00 15 SJ 3B

100.00 0 44 23

1oo.oo I7 3 3
110.00 2 14 32

110.00 17 49 25

DISTANCE 402°836

27,646 GAL -7.44 ATL B3.ZS HEA 197,96 SMA 127.62 ECC .19525 INC 6.7223 Vl 30.263

LOP 293.90 VP 37,379 GAP 7.94 A_P 96.40 TAL 213.09 TAP 31.05 RCA 102.19 APO 153.03 V2 34.795

GP -23.62 ZAL 128.49 ZAP 147.35 [TS 315.1I ZAE J25.89 ETE 190.90 ZAC 63,19 ETC 146.71 CLP-156.78

OLA 17.24 RAL 309.12 RAD 656913 VEL 12,381 PTH 2.24 VHP 5.973 DPA -40.99 RAP 529.07 ECC 1.5279

L-I TIME INJ LAT INJ LONG |NJ RT AS( IMJ AZNTN INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2898.44 "28.31 89.02 183.64 89.21 23 57 3J 2296.4 -28.12 60.36

4406.79 6.66 1B3,57 176,80 62.41 17 5 5 3906.6 Z.9Z 176.89

2604.08 -29.89 67.37 1_3.65 90.40 I 27 50 Z004.1 -29.51 56.59

4176.3B 8.06 I63,81 176,04 6|.12 |B IZ 39 3576.4 4.14 159.27

2322.I4 -34.01 45.79 185.4# 93.63 Z 55 14 1722.! -33.14 36.66

4031.09 11,61 152.72 173,91 57,62 18 56 36 3431.I 7.25 146.34

DIFFERENTIAL CORRECTIONS MIO-COUR_ EXECUTION ACCUAACY ORBIT _ETEANINATZON ACCURACY

TOE 1.4857 TRA-2.4603 TC3-_.I328_AU .9232 $GT 387_.6 SGR 223.6 SG3 176.8 ST J695.9 SR J68.2 SS 565.3

ROE .1825 RRA ,IJdB AC3 -.0Z99 FAU ,0543| RRT .0300 RRI r .A263 RTF ,BB25 CRT .7BOa CAS -.9441 CST -.94Z6

FOE 1.O712 FAA -.4763 FC3-1.466| 8SP 12168 SGB 387_,J R23 .$824 R13 ,8826 LSA 1784.9 NSA ZIZ.2 SSA 5.9

BOE J.4969 BRA Z,46_0 BC3 2,133J FSP -382 SG| 38?2.6 SGZ 223,4 TNA ,17 ELI I702.3 ELI I|T.2 ALF 4.97

LAUNCH DATE DEC 28 |965 rL|G4qT T|NI_ 156.00 ARRIVAL DATE MAY J3 1966

HELIOCENTRIC CONIC DISTANCE 409.624

RL 147.|2 LAL °00 LOL 96.05 VL 27.577 GAL -7.12 AZL 83.94 HCA 201.12 SNA J27.16 ECC .J9902 INC 6.1553 V! 30.263

RP 106.92 LAP -2.2I LOP 297.06 VP 37.325 GAP 8,02 AZP 95,74 TAL ZJ1.38 TAP 52,30 RCA J01.85 APO 152,46 V2 34,791

RC 144.737 GL 32.78 GP -L_O,|7 7AL 128.34 TAP 130,27 ET$ 3|8.29 ZA( |27.12 [TE 196.54 ZAC 63.28 [TO 149.77 CLP-157.69

PLAN(TO_ENTRI( CONIC

C3 29.374 VHL 3.420 DLA 13.97 AAL 310.93 RAO 65M.2 VEL 12.278 PTH 2,21 VHP 5,928 DPA -37.02 RAP 330.O4 ECC 1.4834

LNCH ATNTH LNCH TIN( L-J TIME ZNJ LAT ZNJ LONG INJ RT ASC |NJ AZMTH INJ TIME PO CST TIM JNJ Z LAT |NJ 2 LONG

90.00 _S 28 42 2629.24 -28.27 83,96 I85.18 91,74 24 |5 51 2229.2 -Z?.T3 75.34

90.O0 13 46 34 443I.B8 7,43 184.99 J77.0_ 62,60 17 0 26 3831.9 3.72 176.Z9

100.00 J 2 31 253B,31 -29.?6 6t.49 J85.1I 92.97 I 45 9 1938.3 -29.03 33.76

100.00 16 39 3 4196,04 8.77 |67.09 176.35 61.31 18 9 | 3598.0 4.87 160.47

_10.OO 2 30 46 2263.19 -33,67 41,22 184.73 96,3| 3 8 30 1663.2 -32.43 32.ZI

JIO.OO 17 47 36 4045.92 12.15 J53.33 174.33 57.80 I8 55 Z 3445.9 7.81 J47.12

" DIFFERENT|AL CORRECTiONS NED-COURSE EX_CUTJON ACCURACY ORBIT 0ETERN_NATION ACCURACY

TOE J,3629 TAA-2.3606 TC3-2.4186 BAU .9498 SGT 3968.4 $GR 2|4,1 SG3 I79,9 ST 165B.3 SR 187.I 55 547.9

ROE .I742 RAA ,0993 R(3 'OOO7 FAU .05437 ART -.OJB9 RRF ,3270 RTF .8773 CRT .7858 CRS -.954| CST -.9342

FOE 1.0029 FRA -.40I& FC3-I.6025 BSP 1249I $GE 3974.2 R23 -,3437 R13 -.8773 LSA 1743,0 MSA 216,7 SSA 7.Z

BOE 1,3939 BRA 2,3627 BC3 2.4JF6 FSP -591 SG| 3968,4 $G2 214.1 THA 179.94 ELI 1664,8 EL2 115.2 ALF 5.09

LAUNCH DATE DEC 28 /965 FLIGHT TIME 138.00 ARRIV4L O4TE N4v J5 1966

HELIOCENTRIC CONIC OISTAN([ 414.405

RL 147.12 LAL .00 LOL 96.05 VL 27,509 GAL -6.79 ATL 84.27 HCA 204.28 SMA 126,70 [CC .19692 INC 5.7500 vJ 30.293

RP 106.93 LAP -2.35 LOP 300.22 vP 37.Z72 GAP 8.J9 ATP 95.23 TAL 209.66 TAP 53.94 RCA 101.30 APO 151.90 v2 34,786

RC t47.006 GL 31.47 GP -J7.53 ZAL 127.7Z ZAP 152.61ETS 320.66 7AE 127,93 ETE 194.60 7AC 63.93 ETC 152.27 CLP-JSB.63

PLANETOCENTRIC CONIC

C3 27.266 VHL 5.224 DLA 13.16 RAL 312.77 RAD 6568.1 VEL 12.]93 PTH 2.19 VHP 3.931 DPA -33.93 RAP 331.53 ECC 1.449J

LNCH ATMTH LNCH TIME L-I TIME |NJ LAT IMJ LONG INJ RT A$C INJ A_MTH INJ TIME PO CST TIM INJ 2 LAT |NJ 2 LONG

90.00 23 43 23 2?62.32 -26.12 80.54 185.24 93.43 _4 29 45 2162.3 -27.35 71.96

90.00 I5 46 34 4441.99 7.77 I95.36 177,67 62.68 17 0 36 384_.0 4.05 176.86

100.00 I 16 33 2493.35 -29.35 59.16 185.12 94.71 I 58 29 1893.4 -29.39 50.49

100.00 16 59 39 4206.19 9.03 167,35 176.99 61.3B J8 9 45 3606.Z 5.14 160.92

110.00 _ 43 33 2_22.20 -33.31 36.08 164.63 98.I4 3 20 37 1622.2 -31.83 29.16

110.00 17 49 29 4030.II 12.30 153,76 J75.04 57,85 JB 56 59 3430.1 7,97 147.35

O_FFERENTIAL CORRECTIONS NI0-COURSE EXECUTION ACCURACY ORSJT DETERMZNATION ACCURACY

TOE 1.31_2 TRA-2.26_ TC3-2,6705 _AU .974_ $GT 40_2,7 SGR _13.9 563 180.8 ST J639.7 SR ]90.3 SS 335.4

ROE .1714 RRA .0854 RC3 ,0298 FAU .03365 RRT -,0756 ARt ,2308 RTF .B733 CRT .7976 CRS -.9644 CST -.9275

F0E .9459 FRA -.3295 FC3-1.7020 BSP 12806 SG8 4068.3 R23 -.2978 Al3 -.8732 LSA JTZl.3 NSA 220.Z 55_ 6.5

BOE 1.3273 ERA 2,2684 BC3 2._707 FSP -593 SG| 4062.7 $62 2|3.3 THA 179.77 ELI 1646,$ ELI 114.3 ALF 5.31

L_UNCH DATE DEC 26 1965 FLIGHT TI_q_ 140.00 AARIVAL DATE MAY J? 1966

HELIOCENTRIC CONIC OISTANCE 420.|74

RL 147.I2 LAL .00 LOL 96.05 VL 27.442 GAL -6,45 ATk 94.60 HCA 207.44 $MA 126.25 ECC ,19995 INC 3.3975 Vl 30.283

RP 108.94 LAP -2.46 LOP _03.39 VP 37.221 GAP 8.37 ATP 94.79 TAL 207.93 TAP 55,36 RCA J01.14 APO 151,37 V2 34.786

RC 149.266 GL 30.47 GP -J5.50 7Ak 126,77 ZAP J54.57 ETS 322.95 _AE t28.48 ETE 193.02 ZAC 64,97 [TC 154.37 CLP-159.59

PLANETOCENTR_C CONIC

C3 25.363 VHL 3.038 0LA |4,74 AAL 3|4,6_ RAD 65f._.0 VEL I2.123 PTH 2.J7 VHP 5.961 DPA -31,17 RAP 332.63 ECC 1.4210

LNCH AZNTH LNCH TII4E L-_ f_N_ |NJ LAT INJ LONG |NJ RT A$C [NJ A_NTH JNJ TIME POCST TIM INJ 2 LAT INJ 2 LONG

90.00 23 54 56 2730,63 -27,97 78.23 183.70 94.60 24 40 47 2150.7 -27.04 69.69

90.00 13 50 3 4441.71 7,76 183.35 178.33 6Z.68 17 4 7 3841,7 4.O_ 178.84

100.00 ] 28 9 2462.73 -29.36 56.91 1_5.53 95.88 2 9 12 1962.7 -_B.Z4 46.Z8

100100 17 3 29 4_4.86 B.99 L 167.47 177.B? 61.37 18 13 34 3604.9 3.10 160.95

110.00 2 34 9 2193.70 -33.02 33.90 184.98 99.39 3 30 42 1393.7 -31.37 2T.OY

I10.00 17 54 0 4046,63 12,|7 153,37 J75.97 57,B| 19 1 _7 3446,7 7,64 147.16

OIFFER(NTIAL CORRECTIONS N_D-COUR$_ EXECUTiON ACCuRAC_ ORBIT OE T[RMINATION ACCURACY

TOE 1.2694 TRA-2,JT_8 TC3-2.9232 BAU J.0000 SGT 4162.3 SGR 219.3 SG3 I_0.S ST 1631.3 SR 196.0 55 524,Z

ROE .ITI6 RRA .0719 At3 .0560 FAU .05273 AAT -.|127 RRF .J486 RTF .6712 CRT .8J30 ORS -.9737 CST -.9224

FDE .9934 FAA -.2663 FC3-1.7943 8SP 13237 $G_ 4|68.1 R23 -,2487 RI3 -.87J! LSA 1710.4 MSA Z21.9 554 9.B

BOE 1.2609 BR_ 2.1800 Be3 2.9237 rSP -602 $61 4|62.4 $62 217.9 THA J79.66 ELI |639.3 EL2 113.6 ALF 5.61

2O8O



JPL TM 33-99 EARTH--VENUS TRAJECTORIES c VOL 2. 1965-66_

LAUNCH DATE DEC Z8 1965

HELIOCENTRIC CONIC

RL J47.J2 LAL .00

Re 106.94 LAP -2.61

RC 151.511 GL E9.69

PLANETOCENTRIC CONIC

C3 24.|4| VHL 4.913

LNCH ATNTH LNCH TIME

90.00 O B 14

90.00 15 56 19

100.O0 1 37 24

100.O0 17 9 fll

liD.D0 3 5 6

110.00 18 0 57

FLIGHT TIME 142.00 ARRIVAL 0JTE NAY 19 1965

OI$TANC[ 4Z5.940

LOL 96.05 VL Z?.315 GAL -6.10 AIL 84,87 HCA 110.60 SMA J2§.92 [CC .19910 iNC 5,1169 VI 50.285

LOP 306,55 VP 57.170 GAP 8.54 AZP 94.42 TAL Z06.17 TAP 56.77 RE4 100.77 kPO ISO,B? V2 54.785

GP -13.B6 74L 125.54 74P ]56.26 ETS 324.65 ZAE 128.87 ETE 181.72 ZAC 66.29 [TC 156.14 CLP-180.53

OLA 14.57 RAL 316.6I RAO 6568.0 VEL 1Z.063 PTH Z,16 VHP 6.009 OPA -28.88 R4P 534.48 ECC J.3973

L-I TIME INJ LAT INJ LONG [NJ RT ASC INJ AZNTH INJ TIME PO CST TIM IN] Z LAT]NJ Z LONG

2T30.25 -27.85 76.75 186.48 95.53 0 53 44 2150.2 -26.82 68.24

4453.56 7.50 IBS.0B 179.60 62.6Z 17 lO 15 5653.8 3.78 178.39

2441.15 -29,Z1 55.44 196.32 96.64 2 19 6 1842.7 -27.98 46.95

4196.5I 8.71 186.99 ITS.95 61.29 18 19 47 3596.3 4.91 160.57

2174.55 -32.B0 34.45 I95.70 I00;25 3 39 2J 1574.5 -31.O4 65.67

4057.28 11.83 155.06 177.08 57.69 19 7 55 5457.3 7.49 146.66

01FFERENTIAL CORRECTIONS

TOE J.2793 TRA-Z.0512 TCS-5.JJ09 BAU 1.0044

ROE .1761 RRA .0614 RE5 .0644 FAU .04967

FOE .8867 FRA -.J660 FCS-I.7BJl BSP 12151

BOE 1.2914 BRA Z.052! BE5 5.1120 FSP -527

MID-COURSE EXECUT[ON ACCURACY ORBIT 0ETERM|N4TION ACCUR4CY

SGT 4204.6 SGR 255.5 5G3 ]76.5 ST I666.5 SR 206,6 55 558.4

RRT -.|525 RRF .1099 RTF .8602 CRT .8405 CRS -.9844 C$T -,9200

SGB 42li.0 225 -.2260 R|5 -.860| LSA 1750.5 MS4 227.7 SSA |0.7

SGJ 4204.7 SGZ 151.4 THA ]79.58 ELI 1677.5 EL2 Ill.5 ALF 5.97

LAUNCH OATE DEC 28 1965 FLIGHT TIN(E 144.00

HELIOCENTRIC CONIC 01STANCE 431.692

RL 14T.JZ LAL .00 LOL 96.05 VL 27.309 GAL -5.75 AZL 85.09 HCA

RP 108.94 LAP -2.72 LOP 509.7J VP 37.1Zl GAP 8.71 ATP 94.08 TAL

RC 155.745 GL 29.05 GP -12.52 ZAL 124.07 ZAP J57.75 ETS 526.05 ZAE

PLANETOCENTRIC CONIC

C5 22.900 VHL 4.785 OLA 14.60 RAL 5Ie.64 RAO 6567.9 VEL IZ.OIZ PTH

LNCH ATMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ ATMTH

90.00 0 16 5 2718.42 -27,77 75.89 187.55 95.76

90.DO 16 4 41 4419.58 7.07 184.29 180.85 62.51

IO0.O0 I 45 14 2430.85 -29.I| 54.57 187.36 97.09

I00.00 J7 18 lI 4182.4I 8.26 166.2I 180._ 6J.JT

110.00 5 lO 59 2162.49 -52.65 35,54 186,12 ]00.74

110.00 Je 8 55 4025.51 II.33 J52.31 I78.55 57.53

DIFFERENTIAL CORRECT|ONS MIO-COURSE EXECUTION ACCURACY

TOE I.ZSJZ TRA-J.gT16 TC3-5.3SJ4 BAU 1.0357 SGT 4320.6 SGR 245.0 SG5 176.4

R0E .1786 RRA .0473 RE5 .1041FAU .04904 RRT -,|579 RRF .0561RTF .863J

FOE .8345 FRA -.1248 FC5-I.8538 BSP J5504 SGB 4527.4 R25 -.|772 R15 -.8650

BOE J.2638 8RA 1.9722 BC5 3.3830 FSP -562 SGJ 4520.7 SG2 240.7 THA 179.55

ARRIVAL OATE MAY 2l J966

215.75 SMA 125.59 ECC .19940 INC 4.9062 VJ 50.283

204.4J TAP 58.]6 RCA 100.59 APO 150.59 V2 54.784

I29.J7 ETE 190.63 ZAC 67.81 ETC 157.65 CLP-161.46

2.J4 VHP 6.07I OPA -26.85 RAP 556.24 Ecc 1.3769

IN] TIME PO CST TIM IN] 2 LAT IN] 2 LONG

| I 22 2118.4 -26.69 67.40

17 18 21 3819.6 3.35 J77.61

2 25 45 1850.8 -27.83 46.00

18 27 54 3582.4 4.35 159.61

5'47 2 1562.5 -30.82 24.B0

]9 15 59 5425.5 6.9T J45.95

ORBIT DETERMINATION ACCURACY

ST |670.J SR 214.6 55 525.4

CRT .8575 CRS -.9896 CST -.9181

LSA 1749.4 MSA 224.9 $54 12.1

EL/ 1680.2 EL2 109.8 ALF 6.31

LAUNCH DATE DEC 16 1965 FLIGHT TIME |46.00 ARRIVAL 04TE NAY Z3 1966

DISTANCE 457.458

-5.59 4ZL 85.28 MC4 216.91 SM4 124.97 ECC .199S5 INC

ATP 95.77 TAL 202.65 TAP 59.54 RCA 100.00 4P0

ETS 527.14 ZAE 129.40 ET[ 189.75 ZAC 69.48 ETC

4.7174 VJ 30.283

149.94 VZ 34.764

158.97 CLP-J6E,_?

HELIOCENTRIC CON ZC

RL 147.12 LAL .00 LOL 96.05 VL 27.244 GAL

RP J08.94 LAP -2.83 LOP 312.87 VP 57.074 GAP 8,99

RC 155.962 GL 28.55 GP -ll.4I ZAL 122.40 ZAP 159.09

PLANETOCENTR]C CONIC

C3 ZI.SJ| VNL 4.670 OLA 14.B0 RAL 520.76 RA0 656?.9 VEL 11.966 PTH E.J5 VHP 6,]4| 0PA -25.02 RAP 358.07 ECC 1.3590

LNCN AZNTH LNCH TIME L-I TIME IN] LAT IN] LONG IN] RT ASC INJ ATMTH IN] TIME PO CST TIN IN] 2 L4T IN] 2 LONG

90,00 0 22 41 2715.72 -27.74 75.55 185.84 95.92 I 7 55 2I]5.7 -26.65 67.06

90.00 16 J4 57 4400.66 6.47 185.22 182.27 62.57 l? 28 I7 5800.7 2.72 176.55

100.00 l 52 0 2425.65 -29.07 54.19 188.66 97.29 2 52 26 1825.7 -Z7.76 45.63

100.00 IT 28 lB 4163.95 7.65 165.IB 181,65 61.OI 18 57 42 3564.0 3.72 158.59

110.00 5 18 4 2156.35 -52.57 33.08 IB8.O0 I01.0l 5 54 I 1556.4 -30.71 24.56

110.00 18 18 44 4006.02 10.69 151,56 I79.79 57.54 19 25 30 3406,0 6.3! 145.01

OIFFERENTIAL CORRECTIONS NI0-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.251_ T24-1.8705 TC5-5.6242 BAU 1.0574 SGT 4410.I SGR 256.0 SG3 J74.5 ST 16_5.4 SR 224.6 SS 524.5

ROE .1828 RRA .0546 RE5 .1236 FAU .04748 RRT ".I556 RRF .0274 RTF .8622 CRT .8785 CRS -.9940 CST -.9182

FOE .8042 FRA -.0685 FC5-1.8847 BSP ]3855 SGB 4417.5 RZ5 -,I445 RI3 -.8621 LS4 1774.9 NSA 223.1 SSA 13.2

B0E 1.2641 BR4 1.8706 Be5 3.6263 FSP -560 SGJ 44J0.5 $G2 255.7 THA 179.55 ELI J706.9 ELI 106.7 4LF 6.66

LAUNCH OATE DEC 28 1965 FLIGHT TIIA_ I48.00 ARRIVAL OATE NAY 25 1966

HELIOCENTRIC CONIC 0ISTANC[ 443.175

RL J47.JZ LAL .00 LOL 96.05 VL 27.180 GAL -5.01 AFL 85.45 HCA 220.07 SNA 124.56 [CC .20044 INC 4.5545 vl 50.285

RP 108.94 LAP -2.95 LOP 316.04 VP 37.027 GAP 9.07 AZP 93.49 TAL 200.84 TAP 60.91 RCA 99.59 APO 149.55 V2 54.785

RC 158.168 GL 28.09 GP -J0.49 7AL ]20.55 ZAP 160.53 ETS 328.01 ?AE 129.59 ETE 188.96 ZAC 71.27 ETC 160.Jl CLP-165.26

PLANE TOCENTRIC CONIC

C3 20.85J VHL 4.566 OLA 15.14 RAL 522.98 RAD 6567.B VEL !1.926 PTH 2,J2 VHP 6.220 OPA -25.55 RAP 559.97 ECC J.3432

LNCH AZMTH LNCH TIME L-I TIME |NJ LAT INJ LON0 INJ RT ASC INJ AZNTH INJ TIME PO CST T_M INJ 2 LATINJ 2 LONG

90.00 O 28 24 2715.O4 -27.75 75.65 190.57 95.88 I 15 39 2JJ5,0 -26.65 67.16

90,00 16 26 54 4377.67 5.74 ]81.92 185.87 62.22 17 39 52 3777.7 i.98 I75.26

I00.00 1 57 59 Z4,_.J 7 -29.08 54.25 190.20 97.27 2 38 25 JSZ6,Z -27.76 45.67

J00.00 J7 40 I 4J41,77 6,91 165,94 185,23 60.85 18 49 2 554J,B 2.98 157.37

J10.00 3 14 55 1155.22 -52.55 55.00 189.54 101.05 4 0 30 J555.2 -30.69 2a.28

110,O0 JS 29 54 5985.49 9.95 J50.25 181,40 57.12 19 36 20 5585,5 5,55 J45.95

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DE TERMINATION ACCURACv

TOE 1.2641 TR4-1.7606 TC5-5.8625 BAU 1.0774 SGT 4495.9 SGR 269.7 SG5 ]72.2 ST 1751.5 SR 235.3 55 525.9

ROE .1874 RRA .0224 RE3 ,141J FAU ,045?8 RRT -.1222 RRF .01J3 RTF .86t2 CRT .8996 CRS -.9967 CST -.9199

FOE .7804 FRA -.0125 FC3-1.9007 BSP 14143 SGB 4501.9 R23 -.1178 RJ5 -.8611 L5A I91J,8 N5A 220.2 $$A J4.4

BOE 1.2779 BRA 1.7607 BC3 3.8649 FSP -554 SG| 4494.0 SG2 267,7 THA 179.58 ELI 1744.5 EL2 IO2.0 ALF 6.99

2081



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 2, 1965-66t

LAUNCH CAT( C[C ZB 1965

HELIOCENTRIC CONIC

RL 147.|Z LAL .00

RP 108.94 cap °3.02

RC 160.359 GL ZT.7D

PLANETOC[NTRIC CONIC

C3 20.004 VHL 4.473

LN_H A?NTH LN_H TIN(

90.00 0 33 15

90.00 ]6 40 15

100.00 2 3 20

I00.00 IT 53 11

110.00 3 30 40

110.00 ]B 42 Zl

rLIGNT TINE 150.00 ARR|V_L D4T[ NkV Z7 1966

01STANCE 448.903

LOL 96.05 VL 17.11? GAL -4.63 4?L 85.59 HCJ 213.23 $#4 124.1¢ ECC .Z0|19 IN( 4.4116 v| 30,?83

LOP 319.20 VP 36.98Z GAP 9.25 4?P 93.22 TAL 199.03 TAP $2.Z7 R¢A 99,18 4PO 149.14 vZ 34.787

GP -9.70 ZAL J18.51 ZAP 161.47 ET$ 326.67 ?AE 129.75 ETE ISB.$1 ?AC 73.15 ETC 151.13 CLP-J64.13

CLA 15.60 RAL 325.30 RA0 6567.8 VEL 11,691 PTH 2.11 VHP $.304 OPA -21.75 RAP 341.91 ECC 1.5291

L-i T|NE INJ LAT ZNJ LONG INJ RT AS( INJ ATMTH JNJ TIME PO (ST TIN INJ 2 LAT INJ Z LONG

2721.69 -27.80 16,13 191,14 95.64 IIB 47 2121.7 -26.72 67.63

4351.20 4'90 160.43 1_5.66 62.0_ J? 52 57 3751.2 1.13 ]73.79

Z431,69 -29,12 54.63 19|.97 97.06 Z 43 52 1631,7 -27.84 46.06

4116.43 6.07 |6Z.53 165.0_ 60,67 19 I 48 3516.4 Z.12 155.98

2158.45 -32,60 33.24 191.33 100.92 4 6 39 1558.5 -30.73 Z4.51

3962.43 9.08 149.01 lb3.JB 56.90 19 48 23 3362.4 4.65 141.71

0]rFERENTJAL CORRECTIONS

TOE J.2860 TRA-1.6433 T(3-4.096_ BAU "1.0964

ROE .1922 RRA .0|04 RE3 .1564 FAU ,04403

r0£ .7603 FRA .04|8 FC3-1.9054 BSP J.4417

BDE J.3003 BR4 /.6433 8(3 4,0998 FSP -546

M|D-(OUR$[ [XECUT|ON A(CURACV (_'617 OETERMZNATION ACCURACY

$5T 4573.9 SGR _B3.6 SG3 169.7 ST |776,6 $R 246.3 $S 531.3

RRT -.I060 RRF .0038 RTF .8605 CRT .919P Ce$ -.9976 (ST -.gZZ9

SGB 458Z.? RZ3 -.0_ R13 -.8604 LS4 1858.0 _$A 215.9 SSA 15.5

SGI 4_74.0 SG_ _8Z.0 THA 179.6Z EL| 179J.0 £L2 95.9 4LF 7.29

LAUNCH 0ATE DEC 28 1963 rLI(_T TI_E 151.00 ARRiV4L CAT( N4v 29 J966

HELIC)C[NTR]C CONIC

RL 147.12 LAL .00

RP 108.93 LAP -3.10

RC 162.536 GL 27.34

PLANETO_ENTRZC CON|C

C3 ]9.260 VHL 4.389

LNCH A_MTH LNCH T_M£

90.00 0 37 52

90.00 16 35 27

100.00 2 B 14

100.00 18 7 46

JlO.O0 3 $6 29

110.00 18 56 0

O[FFERENT_AL CORRECTioNS

TOE 1.$185 TRA-I.3159 TC3-4.3216 BAU 1.JI36

ROE .1973 RR4 -.0010 RE3 .J697 FAU .04218

rOE .7450 FR4 .0960 FC3-Jo8959 BSP 146J6

B0E 1.3332 8RA 1.3159 BE3 4._2F0 FSP -534

O|STANCE 454.612

LOt. 96.05 VL 27.055 GAL -4.14 A?L 85.?Z HCA Z16.39 SNA 123.77 ECC .20211 ;NC 4.2846 Vl 30.283

LOP 322.37 VP 36.939 GAP 9.43 AZP 92.96 TAL 197.ZZ TAP 63.61 RCA 98.75 APO 148.79 V2 34.789

GP -9.02 ?AL 116.31 ?AP 162.53 ET$ 329.15 ?AE |29,90 ET( 187.76 ?AC 75.1J ET( 162.02 CLP-|64.98

DLA 16.16 RAL 327.74 RAO 6567,8 VEL 11.859 PTH _.10 VHP 6.395 OPA -20._7 R4P 343.89 ECC 1.3170

L-! T|ME INJ LAT INJ LONG ZNJ RT A$C INJ AZMTH INJ T_M[ PO (ST TIM INJ 2 LAT INJ Z LONG

2733.17 -27.87 76.96 194.13 95.23 J 23 25 2133.2 -26.83 68,44

4321.74 3.96 178.78 187.65 61.94 IB 7 29 3721.7 .lB 172.14

2441.74 -Eg.EO 55.37 193.97 96,68 2 48 55 1841.7 -27.97 46.78

4088,40 5.14 160,_8 187.00 60.51 19 J5 54 3486.4 1.17 154.44

2165.63 -32.69 33.78 193.35 100.61 4 12 34 1563.6 "30.88 23.03

3937,28 B.J4 147.67 165.16 56.69 20 J 38 3337.3 3.70 J4J.59

MZO-COURS[ EX_(UT_ON ACCURACY ORBIT OETERNINATXON ACCURACv

SGT 4647,3 SGR 297.5 $G3 166.9 ST 1832.6 SR 257.6 SS 358.3

RRT -.0859 RRF .0044 RTF .8596 CRT .9386 CRS -.996_ (ST -.9E70

SGB 4656.8 R_3 o.0788 R13 -.8596 kSA 1915,8 NSA 210.$ SSa 16.6

$GJ 4647,4 SG_ 296.4 THA 179.68 ELJ 1848.5 EL2 88.1 ALF 7.53

LAUNC_ (AYE _EC 28 1965 FLIGHT T]ME |54.00 ARR[VAL 0ATE NA_ 3J 1965

_ELIOCENTR[C CONIC 01STANCE 460.331

eL 147.|2 L4L .00 LOL 96.05 VL 26.993 GaL -3.84 A?L 85.63 ME4 2Z9.56 SMA 123.39 E(C ._0321 |NC 4.1103 Vl 50.283

eP J08.9_ L4P -3.17 LOP 325._3 VP 36.897 G4P 9.6_ kTP 9_.71 TAL 195.39 TAP 64.94 RCA 95.31 APO 145.45 vZ 34.791

RC 164.699 GL 27.00 GP -8.44 ?4L 113,95 ?4P J63,34 ETS 319.46 ?AE 130.03 ETE 187.29 ?4( 77.14 ETC 1_2.$2 CLP-165.$Z

PLANETOCENTR|C CONIC

(3 18.614 VHL 4,314 OL4 16.81RAL 330.30 R40 6567.8 VEL ||.831 PTH _.I0 VNP 6.491 OP4 -lB.B4 R4P 345.91 ECC 1.3063

LNCH A?MTN LN(H TIME L-I TIME INJ LAT INJ LONG [NJ RT AS( INJ A?MTH JNJ TIME

90,00 0 41 51 2749.13 -27,96 78.|Z 196.36 94.63 1 Z7 40

90.00 17 Jl 35 4289.70 2.93 176.99 189.85 61.82 16 23 25

100.00 2 12 45 2435,97 -29.31 56.41 196.21 96.14 2 53 41

100,00 18 23 42 4058,09 4.12 159._O I69.20 60.3? 19 31 20

110,00 3 42 7 2176.40 -32.B2 34,59 195.62 100.15 4 18 23

_IO,O0 19 JO 50 3910.43 7.14 146.24 187.33 56.46 20 16 0

C]F_ERENT_AL CCRRECTION$ MIO-COI,IR$_ EX[EUT_ON ACCURACY

T_E 1.3§46 TRA-|.3B4_ TC3-4.5463 B4U 1.1322 SGT 4?23._ SGR 310.8 $G3 164.3

R_E .2023 RRA -.0120 RE3 .1802 FAU .04047 RRT -.0646 RRF .0069 RTF .8601

rOE .7289 rRA .1453 FC3-1.8825 BsP 14905 $GB 4734.0 R23 -.0_26 RI3 -.8_01

B0E 1.3696 BRA |.3645 BE3 4.5498 rSP -528 SGI 4723.6 $G2 310.2 TH4 179.76

PO CST TiN ZNJ 2 L4T INJ Z LONG

Z149.1 -ZT.02 69.3!

3689.7 -.66 170.36

1_56,0 -Z8,15 47,P0

3458,1 .14 152.77

1576.4 -31.07 25.81

35J0.4 Z.6B 139.99

ORB|T CETERM_NATION 4CCUR4CV

ST 1692,6 SR 268.7 SS 34_.6

CRT .9548 CRS -.9944 CST -.95J6

LS4 1977,Z MSA Z03.7 $$A 17.7

ELJ 1910.0 EL_ 79.Z 4LF 7.73

LAUNCH 0472 OEC 28 1965 FLIGHT T_M[ 1_6.00 ARRIVAL 0ATE JUN ? J966

HELZ_CENTRZC CON|C 0ISTAN(E 466.029

RL 147.11 LAL .00 LOL 96.05 VL 26.933 GAL -3.4_ AZL 85.93 HEA 232.72 SM4 123.01 E(C .20448 INC 4.0662 Vl 30.283

RP 108.91 LAP -3.23 LOP 328.70 VP 36.856 GAP _.81 A?P 92.47 TAL 193.55 T4P 66.27 R(A 97.66 APO 148.17 V2 34.796

RC 166.847 GL 26.65 GP -7.93 ?AL 111.43 ZAP 164.50 ET$ 3_9.60 ZAE 130.17 ETE 186.88 ZAE 79.22 ETE 163.54 CLP-166.63

PLANETOCENTR_C CONIC

C$ 18,063 VHL 4.250 OLA 17._3 RAL 33_.00 RAO 6567.7 VEL 11,80_ PTH 2.09 VHP 6.593 0P4 -17.47 RAP 347.95 ECC 1.1973

LNCH AZNTH LNCH T|N( L-I TIME INJ LAT _NJ LONG ZNJ RT AS( |NJ A_NTH ZNJ TIME PO (ST T_N INJ Z LAT INJ Z LONG

90.00 O 4_ 28 2769.34 -28.07 79,59 198.82 93.93 1 31 37 2169.3 -27.13 7J.02

90.00 17 29 46 4_.43 1.83 175,07 19_.28 61.74 18 40 44 3655.4 -1,97 J68.44

100.00 2 17 I 2474.13 -29.44 57.75 J98.69 95.43 2 36 15 I674.1 -28.3? 49.10

I00.00 18 40 _7 4025.87 3.03 157.53 191.61 60._5 19 48 3 34_5.9 -.95 15J.OJ

110.O0 3 47 39 Z190._ -32.96 35.66 19B.14 99.53 4 24 I0 J390.5 -31.32 26.8_

110.00 19 26 47 3682'_3 6.07 144.75 I_9.72 56.30 20 31 30 3262.2 1.50 J38.57

01ttERENT|AL (ORRE(TXON$ MXD-C_X_R$[ [XE(UT|ON ACCURACY OPBIT DE TERM_N4 T|ON ACCURACY

TOE 1.3961 TRA-J.Z440 TC3-4.7590 _AU 1.1501 SGT 4796.8 SGR 3_3.8 $G3 16|,? ST J96|.I SR 279.9 S$ 552.0

RDE .2073 RRA -.02_4 RE3 .1883 FAU .03878 RRT -.0416 RR_ .0J3_ RT_ .8_I0 CRT .9685 CRS -.9908 CST -.9368

FOE ,7153 FRA .1934 F23-|.8386 BSP 15173 SGB 4807.7 R23 -.0495 R13 -.86J0 LSA 2046.9 MSA 196,1 5SA 18.B

BOE 1.4134 BRA 1.244Z Be3 4.7617 FSP -321 SGJ 4796.B SG2 323.5 THA 179.84 EL! 1979.7 EL2 69.0 ALF 7.68



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 2, 1965-66)

LAUNCH 0ATE 0EC 28 1965

HELIOCENTRIC CON|C

RL 147.12 LAL .00

RP IO8.89 LAP -3.Z9

RC 168.980 GL 28.Z9

PLANETOCENTR|C CON|C

C3 IT.60? VHL 4.196

LNCH AZNTH LNCH TIME

90.00 0 48 47

90.00 17 49 5

lO0.O0 2 ZJ 4

100.00 J8 59 E9

llO.O0 ] 53 12

110.00 19 43 51

FLIGHT TIME 156.00 ARRIVAL OATE JUN 4 1966

01STANCE 471.715

LOL 96.05 VL Z6.8T3 GAL -3.00 4ZL 86.03 HCA 235.86 SMJ 12E,65 ECC .20596 INC 3.9705 V! 30.Z63

LOP 331.87 VP 36.816 GAP 10.01 AZP 9Z.Z3 TAL 191.70 TAP 6T.58 RCA 97.39 APO 147.91 VZ 34.800

GP -7.48 ZAL 108,76 ZAF |65,4| ETS 329.59 7AE 130.30 ETE ]86,52 ZAC 61.35 ETC 164.18 CLP-167.44

DLA 18,31RAL 335,83 RAD 6567.7 VEL 11.789 PTH 2.08 VHP 6.701 DPA -16.14 RAP 350.01 ECC 1.2898

L-Z TIME INJ LAT INJ LC_IG INJ RT ASC INJ ATMTH INJ TIME PO CST TIN INJ 2 LAT |NJ 2 LONG
2793.60 -28.17 81,36 201.52 93.04 I 35 21 Z193.6 -27.45 ?2.77

4219.26 .66 173.05 194.94 61.69 18 59 24 3619.3 -5.13 166.42

2496.00 -29.57 59.36 201.41 94.61 3 2 40 1896.O °28.61 50.88

3992.09 1.89 155.67 194.26 60.16 20 6 I 3392.1 -2.10 149.15

2207.7? -33.17 36.97 200.92 98.78 4 89 59 160?.8 -31.60 28.10

3853.08 4.97 J43.21 192,34 56.14 20 48 4 3253.1 ,49 137.00

OIFFERENTIAL C_RECTION$

TOE 1.4479 TRA-I.0944 TC3-4.9546 BAU 1.1671
ROE .2129 RRA -.0321RC3 .1938 FAU .03707

F0[ .7032 FRA .2404 FC3-1.8229 BSP I5428
802 1.4654 BRA !.0949 BC3 4.9584 FSP -514

MI0-COURSE EX[CUTIC_ ACCURACY _BIT D[TERNINATIO,N ACCURACY

SGT 4865.7 SGR 336.3 SO3 158.9 ST Z036.5 SR 291.1 SS 559.8
RRT -.0176 RRF ,0233 RTF .8622 CRT ,9796 CRS ".9859 CST -.9421

SOB 4877.3 R23 -.0385 R13 -.8622 LSA 2123.6 MSA 187.9 SSA 19.8
SG] 4865.7 SO2 336.2 THA 179.93 ELl Z056.4 EL2 57.9 ALF T.98

LAUNCH 0ATE DEC Z8 1965 FLIGHT TJNE 160.00 ARRIVAL DATE BUN 6 1966

HELIOCENTRIC CONIC

RL 14T.J2 LAL .OO

RP J08.88 LAP -3.33

RC 171,096 GL 25.89

PLANETOCENTRIC CONIC

C3 17.247 VHL 4.153
LNCH ATMTH LNCH TIME

90.00 0 51 51

90.00 18 9 43

100.00 2 Z5 0

100.00 19 19 15

110.00 3 58 48
110.00 70 1 57

01FFEREN71AL c(_q'R[CT_ON9

TOE 1.5061 TRA -.9322 TC3-5.1219 BAU 1.1819

R0[ .2187 RRA -.0409 RC5 .1967 FAU .03529

FOE .6940 FRA .2884 FC3-1.7715 85P 15595

BO[ 1.5219 8RA .9531 BC3 5.1257 FSP -502

DISTANCE 477.590
LOt. 96.05 VL 26.814 GAL -2.56 ATL 86.12 HCA 259.04 SMA 122.29 ECC .20764 ]NC 3.8817 Vl 30.283

LOP 335.04 VP 36.7?8 GAP 10.22 ATP 92.00 TAL 189.85 TAP 68.89 RCA 96.90 APO 147,68 V2 34.805

GP -7.09 7AL 105.95 ZAP 166.26 ET5 329.40 ZAE 130.45 ETE 186.22 ZAC 85.52 ETC 164.76 CLP-168.22

OLA 19.14 RAL 358,80 RAO 6567,7 VEL 1J.774 PTH 2.08 VHP 6.814 OPA -14,83 RAP 352.09 ECC 1.2838

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH |NJ TIME 1:1'0 CST TIN INJ 2 LAT INJ 2 LONG

2821.76 -28.25 83.4I 204.46 92.02 I 38 53 2221.8 -27.67 74.80

4181.54 -.56 170.95 197.85 61.69 19 19 24 5581.5 -4.34 164.31
2521.40 -29.69 61,24 204.38 93.63 5 7 2 1921.4 -28.87 52.53

5957.14 .70 153.76 197.15 60.12 20 25 12 33fl?.1 -3.28 147.23

2227.94 -35.37 38.52 203.95 97.99 4 55 56 1627.9 -51.92 29.59

3825.36 3.84 141.65 195,20 56.01 21 5 40 3225.4 -,65 135:45

MIO-CCURSE EXECUTION ACCURACY ORBJT DETERMINATION ACCURACY

SGT 4926.4 SGR 348.5 SG5 196,0 $7 2121.5 SR 502.5 SS 569.7
RRT .0070 RRF .0370 RTF .8651 CRT .9880 CRS -.9800 CST -.9476

SGB 4938.7 R23 .0304 RJ3 .8631 LSA 2209.9 MSA 179.6 SSA 20.8

SGJ 4926.4 5G2 548.3 THA .05 ELI 2142.5 ELI 46.2 ALF 8.02

LAUNCH OAT[ DEC 28 1965 FLIGHT TIME 162,00 ARRIVAL DATE BUN 8 1966

HELIOCENTRIC CONIC

RL 147.12 LAL .00

RP I08.66 LAP -5.56

RC 173.196 Gk 25.45

PLANETOCENTRIC CONIC
C3 18.988 VHL 4.122

LNCH ATNTH LNCH TIME

90.00 O 54 44

gO.O0 18 31 39

100.00 2 28 53

JO0.O0 19 40 12

110.00 4 4 33

110.00 20 Z1 2

DIFFERENTIAL CORRECTIONS

TOE 1.5654 TRA -.7648 TC3-5.2716 BAU 1.|981

ROE .2249 RRA -.0490 RC) .1966 FAU ,03366
rOE .6831 FRA .3520 FC3-1.7156 BSP 15840

BOE 1.5815 BRA ,7663 BC3 5.275_ FSP -496

DISTANCE 483.051

LOL 96.05 VL 26.756 GAL -Z.10 AZL 86.20 HCA 242,21 SNA 121.94 ECC .20954 INC 5.7986 Vl 30.263

LOP 338.21 VP 36.741 GAP 10.43 AZP 91.77 TAL 187.99 T_P 70,20 RCA 96.39 APO 147.49 V2 54.811
GP -6.74 7AL 103.01 7AP 167,12 ETS 329.06 ZAE 130.56 ETE 185.95 7AC 85.T2 ETC 165,28 CLP-]6g.O0

0LA 19.99 RAL 341.91RA0 656?.? VEL 11.763 PTH 2.08 VHP 6.954 DFA -|3.56 RAP 351,19 [CO 1.2T96

L-I TIME INJ LAT |NJ LONG INJ RT ASC |NJ A7MTH INJ TIME PO CST TIM INJ 2 LAT ZNJ 2 LONG

2853.66 -28.SI 85.75 207.65 90.85 1 42 18 2255.7 -27.89 ??.JO
4142.66 -1.81 168.78 20|.02 61.74 19 40 42 3542.7 -5.58 167.15

2550.11 -29.80 65.57 207.60 92.51 3 11 23 1950.1 -29.13 54.67

39Zl.44 -.51 151.80 200.30 60.11 20 45 34 3521.4 -4.48 145.26
2250.80 -33.57 40.27 207.24 96.87 4 42 3 1650.8 -32.29 31.28

3795.51 2.70 140.09 198.29 55.91 21 24 15 5195.5 -!.79 133.89

MID-COURSE EXECUTION ACCURACY ORBIT OETERNINATiON ACCURACY
SOT 4989.9 SGe 359.5 SG3 153.2 ST 2206.2 SR 313.4 SS 576.3

RRT .0323 RRF .0504 RTF .8_55 CRT .9936 CRS -.9T54 CST -.9528

SGB 5002.8 R23 .0222 RI3 ,8655 LSA 2295,2 MSA 171.2 SSA 21.8

SGI 4989.9 SG2 559.3 THA .15 ELI 2228.1 EL2 35.1 4LF 8.04

LAUNCH OAT[ DEC 28 1965 FLIGHT TIME 154,O0 ARRIVAL 0ATE BUN 10 l_66

HEL/OCENTRIC CONIC 01STANCE 488.697
245.57 SMA 121.60 ECC ._1167 INC 3.7201 Vl 30.283

186,12 TAP 71.49 RCA 9_.86 APO 147.34 V2 54.817

130.69 [TE 185.72 ZAC 87,95 ETC 165.75 CLP-169.?6

RL 147.12 LAL .00 LOL 96.05 VL 26.699 GAL -1.64 ATL 86.78 HCA

RP 108.84 LAP -3.58 LOP 341.38 VP 36.706 GAP 10.65 ATP 9J.55 TAL
RC 175.278 GL 84.96 GP -6.45 7AL 99.94 ZAP |67.95 [TS 528.53 ZAE

PLAN[TO(_NTRIC CONIC

C3 16,834 VHL 4.103 0LA 20.87 RAL 345.J6 RAO 6567.7 VEL 11.757 PTH 2.08 VMP ?.061 OPA -12.50 RAP 556.30 ECC 1.2770

LNCH AZHTH LNCH TZNE L-I TINE INJ LAT INJ LONG JNJ RT ASC INJ ATNTH INJ TJM[ PO CST TIM INJ 2 L4T INJ 2 LONG
90.00 O 57 29 2669.13 -28.31 88.34 211.08 Bg.55 1 45 38 2289.J -28.08 79.68

90.00 18 54 51 4JO2.99 -3.09 166.57 204.46 6J,84 20 3 J4 5505.0 -6.83 159.69

J00.00 2 32 45 2581.94 -29.87 65,73 211.07 91,27 3 ]5 47 1981.9 -29,37 56.96

100.00 20 2 J6 3885.42 -1,73 149,8_ _03.70 60.15 2J 7 1 3285.4 -5.69 143.27
110.OO 4 IO ._O 2276.JJ -3_.76 42,22 210.79 95,72 4 46 26 1676.J -32.60 33.J8

110.00 20 41 0 3764.01 J.58 J38.55 201.64 5_.85 21 43 44 3164.O -2.92 132,35

0IFFER£NTIAL CORRECTIONS MJO-COURSE EXECUTION ACCURACY _8[T OETERNIN4T/ON ACCURACY

TO[ 1.8294 TRA -.5862 TC3-5.3875 BAU 1.2133 SOT 5048.7 SGR _70.J $G3 150.3 ST 2294.4 SR 324.6 SS 582.9

ROE .2317 RRA -,0560 RC3 .1957 FAU .03204 RRT .0573 RRF ,065_ RTF .8679 CRT .9967 CRS -,966] CST -.9575

FOE .6T29 FR4 .3760 FC3-1.6477 8SP J6070 SOB 5062.3 R23 .0156 RI3 .8679 LSA 2365,7 M54 163.5 ss4 22.7

80E 1.6458 BR4 .5889 Be3 5.39JO FSP -489 5G1 5048.8 5G2 369.5 THA ,24 ELI 25J7.J EL2 26,2 ALr 8.03

2083



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 2 1965-66)

LAUNCH 0ATE 0[C ZB J965 FLIGHT TII_ 165.00 ARRIVAL 0ATE JUN |Z J966

HELIOCENTRIC CONIC 0]STANC[ 494.327

RL 147.]2 LAL .00 LOL 95.05 VL 25.643 GAL -1.25 ATL 86.35 HCA 248.54 SMA JZl.Z? £CC .21405 IN[ 3,6455 Vl 30.Z#3
RP J08,82 LAP -3.39 LOP 344.55 VP 35.572 GAP 10.88 ATP 9J.34 TAL I84.2§ TAP 72.?9 RCA 95.3I &PO 147.23 VZ 34.PZ4

R[ |77,34| GL 24.4| GP -6.15 ZAL 95.75 IAP 16P.7I ETS 327.80 ZA£ 130,82 ETE I85.5! ZJC 90.2| ETC 155.|? CLP-|?0.G|

PLANETOCENTR|C CONIC
C3 JG.79J VHL 4.098 DLA 2|.75 RAL 348.55 dAD 5567.7 V[L |1,755 PTH 2.07 VHP ?.|9_ 0PA o||.05 RAP 358.42 [CC |.2753

LNCH ATNTH LNCH TIME L-I TIME IN| LAT IN| LONG |NJ AT 42C IN| AZNTH IN| TIME PO (ST TIN IN| Z LAT |NJ 2 LON_

90.00 | 0 ? 2927.98 -28.26 9J.|B 2|4.74 BB.J2 I 48 55 23Z8.0 -ZB.ZZ 8Z.52

90.00 |9 |9 |2 4052.98 -4.37 164.33 EOB.I5 6|.99 20 26 55 3463.0 -8.08 157.6!

JO0.O0 2 36 4! 26|6.59 -29.89 68.30 2|4.77 89.9! 3 20 ]8 20|6.5 -29.88 59.51

]00.00 20 25 J9 3849.60 °2.94 |47.85 207.36 60.24 2| 29 29 3249.5 -6.BB |41.28

|10.00 4 |6 44 2303.5? -33.92 44,_5 214,59 94.48 4 55 8 1703.6 -32.93 35,25

||0.00 2l I 45 3735.39 .48 13?.06 205.25 55.82 22 4 l 3|35.4 -4.0| |30.85

O|FFERENTIAL C_R[CT[ONS MID-COURSE EXECUTION ACCURACY O_B]T _[T[RN|NATION ACCURACY
TO[ |,5970 TRA -.3974 TC3-5.4647 BAU J.2275 $GT 5103.5 SGR 380.| SG3 J47.5 ST 2383.3 SR 335.9 SS 589,3

R0[ .2394 RRA -,06|9 Re3 .|880 _AU .03044 RRT .0825 RRF .0828 RTF ,8707 CRT ,9915 CRS -.9584 CST -.95|9

F0E .6637 FRA .4J90 FC3-|.5694 BSP I6277 SGB 5117,6 R23 .0106 RJ3 .8707 LSA 2472.9 NSA |55.8 SSA 23.4
BOE J.?|38 8RA .4022 BC3 5.4679 FSP -481 SG| 5103.6 SG2 378.8 THA .35 £L|2406.8 ELI 23.S ALF 8.00

LAUNCH 04T[ DEC 28 JgEfl FLIGHT TIN( J68.00 ARR|VAL 0ATE JUN |4 1966

HELIOCENTRIC CONIC

RL |47.]Z LAL .00

RP |08.79 LAP -3.39

RC J79.385 GL 23.80

PLANETC_[NTRIC CONIC

C3 ]6.868 VHL 4.J07
LNCH A?NTH LNCH T|N[

90.00 J 2 42

90.00 |9 44 36

JO0.O0 2 40 45

JO0.O0 20 49 |A

J|O.O0 4 23 _0
110.00 2J 23 9

O|FrERENTIAL CORRECTIONS

TOE 1.7690 TRA -.I957 TC_-5.49_5 BAU J._3_5

ROE .2480 RRA -,0667 RC3 .|797 FAU .0288J

FOE .653_ FRA .4620 FC3-lo4788 BSP J6397

BO[ 1.7863 8RA ,2067 _C3 5.49f4 FSP -468

DISTANCE 499.940

LOt. 96.05 VL 26._7 GAL -.66 ATL 86.43 HCA Z5|.7| SNA |20,94 ECC .2J671 IN[ 3,5740 v| 30.283

LOP 347.73 VP 36.639 GAP |J.|_ ATP 9|.|2 TAL |82,37 TAP 74.08 RCA 94.73 APO 147.|5 v2 34.832

GP -5.90 7AL 93.48 ZAP I69.46 ETS 326.86 ZA[ |30.95 [TE J85.34 7AC 92.49 [TC 166.55 CLP-|TJ.25

DLA 22,5| RAL 352.0_ RAO 6567.7 V[L JJ.T58 PTH 2.08 VHP 7.337 0PA -9.84 RAP .55 ECC J.2776
L-| TIME IN| LAT |NJ LONG _NJ RT AS[ IN| AZNTH IN| TIME PO [ST TIN |NJ 2 LAT _NJ Z LONG

2969.95 -28.|3 94.24 2|8.63 86.59 J 52 J2 2369.9 -28.30 85.58

402_.12 -5.64 J62.08 _|_.l| 62.20 20 5| 40 3423.J -9.32 |55.3a

2653.75 -29.86 ?I.O? 2JB.?J 88.46 3 24 59 2053.8 -29.75 62.26
3814.54 -4.|2 |45.92 Ill.28 60.37 2| 52 48 32|4,5 -8.04 J39.32

2332,85 -34.06 46.62 2|8.64 93.J4 5 2 |3 |732.8 -33.25 37.48

3708.2J -.56 135,64 209.06 55.82 22 24 57 3108.2 -5.04 JZ9.42

N]0-COUR$[ EXECUTION A/CURACY _qSlT 0[TERMZNA TION ACCURACY

5GT 5|5|.7 SGR 389.4 $G3 144.6 ST 2473.2 SR 347.3 SS 59_.!

RRT .|083 RRF .I024 RTF .8738 CRT .9964 CRS -.9503 CST -,966!

SGB 5|66.4 R23 .0072 RI3 .8738 LSA Z562.6 _SA JG|.Z 554 23.9

$GJ 5151.9 SG2 387,| THA .47 ELI 2497.3 EL2 29.1ALr 7.97

L_UNCH 04T£ 0EC ZB ]96_ FL|GNT TIME |?0.00 4RR_V4L O&TE JUN I6 1966

HEL|OCENTR|C CON|C

RL 147,|2 LAL ,00 LOL 96o05 VL

RP |08.77 LAP -3.38 LOP 3_0.9| VP

R[ J8|.409 GL 23._| GP -5.66 _AL

PL&NETOCENTR|C CONIC

C3 ]7,07_ VNL 4,]32

LNCN ATNTH LNCN TIME
90.00 | _ |7

90.00 20 |0 _2
_00.00 2 45 3

|00.00 21 J3 47

_10.00 4 30 _2

J|O.O0 2| 44 58

D_FrER_NTIAL COPR[CT[ON$

TOE |.8286 TRA .0093 TC3-5.5034 BAU |.2569

RDE .2570 RRA -.0?03 RC3 .168| FAU .02?60

FOE ,6367 FRA .50|7 FC3-J.3994 BSP |67?5

B0£ |.B468 BRA .0709 Be3 5.5060 FSP -47J

O|ST4NC[ 505.532

26.533 G4L -.|4 _Tk 86.49 NCA 254.88 SNA

35.601 0AP |l._B ATP 90.92 TAL 180.49 TAP

90.|3 _AP |?0.J9 ETS 325.66 ZAE 13|.08 [T[

J20.52 £CC .2|955 |NC 3._05! v! 30.Z63

75.37 RCA 94.J3 &PO J47.12 V2 3_.840

|65.19 ZAC 94.?9 ETC 166.89 CLP-I?I.9B

OLA 23.44 RAL 355.67 RAO 6567.7 VEL 1].767 PTH 2.08 VHP 7.488 OPA -8.64 RAP 2.70 ECC |.28|0

L-I TIME IN| LAT |NJ LONG IN| RT A$C |NJ AZNTH IN| TIME PO [ST TIN |NJ E LAT |NJ 2 LONG

30|4.70 -27.90 97.50 222.72 84.98 l 55 3| 2414.7 -2_.31 88.86

3983.98 -5.88 159.87 216.32 62.46 21 17 |6 3384.0 -JO.5| |_3.0_
2692.99 -29.75 73.98 222.87 86.93 3 29 56 2093.0 -29.86 6S.IB

3780.9| -3.25 |44.06 2|5.44 60.53 22 |6 48 3J80.9 -9.J4 137.43

2363.54 -34.15 49.02 222.93 91.72 5 9 45 1763.S -33.53 39.83

3683.13 -I.52 ]34.33 213.J2 55.85 22 46 21 3083.| -5.99 12B.]O
NI0-COURS[ EXECUTION ACCURACY ORBIT 0[TERMINATION 4CCURACY

$GT 5207,4 SGR 397.0 SG3 |4J.8 ST 2539.4 SR 3_?.8 SS 590.Z
RRT .|308 RRr .|1_8 RTF .8790 CRT .9937 CRS -.94|| C$T -.9687

SGB 5222.5 R23 -.00Z8 R|3 .8790 LS_ 2627.3 N$A |47.2 SSA 24.1

SG| 5207,7 SG2 393.5 THA .57 ELI 2564.2 EL2 39.6 4LF 7.97

L&UNCH OAT[ O[C 28 |965 FLIGHT T;N£ |72.00 ARRIVAL DATE JUN J8 J966

HELIOCENTRIC CONIC 0JSTANC[ 31|.|02

RL 147.|2 LAL .00 LOL 96.05 VL _6.479 GAL .40 A?L 86.56 HCA 258.05 SNA I20.31 [CC .22289 INC 3.4382 v| 30.283

RP 108.74 LAP -3.36 LOP 354.08 VP 36.576 GAP 11.66 AIP 90.71 TAL 178,6I TAP 76.66 RCA 93.49 APO 147,|3 v2 34.849

RE 183.4t3 GL 22.36 GP °5.47 ?AL 86.7_ ZAP |70.89 ITS 324.J8 ZA[ 13J.22 [T[ 185.05 ZAC 9T.|O [TC 167.|9 CLP-I72.TJ

PLANETO_[NTRIC CONIC

C3 17.423 VHL 4.174 DLA 24.23 RAL 359.38 RA0 6_67.7 VEL J1.782 PTH 2.08 VHP 7.648 0PA -7.44 RAP 4.85 [CO J.2867

LNCN A?MTH LNCH T_N[ L-J TIME IN| LAT IN| LONG IN| RT AS[ _NJ A?NTH _NJ TIME PO [ST TIN IN| 2 LAT IN| _ LONG
90.00 ! ? 55 3061.89 -2?,SB J00.9| 226.99 83.30 I 58 57 246|.9 -26.Z2 92.30

90.00 20 37 50 3946.10 -8.07 I57.7_ 2_0.77 62.76 2| 43 36 3346.! -II.65 150.88

|00.00 2 49 40 2?33.86 -29.56 77.00 227.22 85.35 3 35 J4 2|33.9 -_9.89 68.Z!

J00.00 21 38 46 3749.36 -6.31 142.32 2|9.82 60.72 22 4| |5 3149,4 -10.J6 13_.65

JlO.O0 4 37 _4 2395.24 -34.J8 51.49 227.42 90.26 5 I? 49 J795.2 -33.77 42.27

JJO.00 22 ? 2 3660.74 -R.37 133.17 Z|7.38 55.89 23 8 3 3060.7 -6.83 |26,92

OIFF[RENTIAL C_RECTIONS N_O-COUR_ EXECUTiON ACCURACY ORBIT O[TERNIN47ION ACCURAC_

TO[ J,9079 TRA .2_6 TC3-_.4|96 8AU J.2529 SG? 5_39.9 SGR 405,4 $G3 J3B,? ST 2624.6 SR 369,6 SS 599.5

ROE .268_ RRA -.0?2| RC3 .|565 FAU .025_5 RRT .]57_ RRF .J4|9 RTF ,8793 CRT .9897 CRS -.9330 CST -.9722

rOE ,8_54 rRA .5491 FC3-J.2746 BSP |6?58 SG_ 5255,6 R23 .0029 R|3 .8793 LSA 27J3.4 NSA |46.0 SSA ZA.J
BOE J.9266 9RA ,2493 BC3 5.4218 FSP -452 $GI 5_40.3 SG2 400,3 THA ,70 EL| 2650.0 EL2 52,4 ALF 7.94

Z084



JPL TM 33-99 EARTH--VENUS TRAJECTORIES ( VOL 2 1965-66 ]

LAUNCH DATE DEC ZB 1905 FLIGHT T]i,q[ I?4.00 ARR_¥AL 04T[ JUN 20 1966

HELIOC(NTRIC {ON|C

RL 147.12 LAL .O0

RP 108.71 LAP -3.33

RC 185.395 GL 11.54

PLAN(TOC(NTRZC CONIC

C3 |?.916 VHL A.Z]4

LNCN ATNTH LNCH T|N(

gO.O0 t 10 43

90.00 21 3 12

100.O0 t 54 42

100.00 22 3 53

110.00 4 46 1
110.00 22 29 4

0;$TANC[ 516.647

LOL 96.05 VL 16.426 GAL .96 ATL 86.63 HCA

LOP 357.26 YP 56.547 GAP 1|.94 ATP 90.51 TAL

GP "5.19 TAL 83.18 ZAP I71.57 ET$ 521.33 ZA[

Z61.Z2 SgA ]20.01 CC¢ .22648 [N¢ 3.37ZS v] 30.783

116,13 TAP 11,95 RCA 92,83 APO 141,]9 VZ 34.858

131.35 [TE 184.94 ZAC 99.44 ETC 161.4_ CLP-173.43

OLA ¢4.95 RAL 3.16 RAO 6567.7 V£L J1.803 PTN 2.09 VNP 7.818 OPA -6.26

L-X TiM[ |NJ LAT INJ LONG ]NJ RT AS¢ |NJ AZNTH /NJ TIM[ PO CST T|N

3110,98 -27.14 104.44 23J.42 81.58 Z 2 34 25JI.0

3910.23 -9.J8 155.67 225.43 63.09 22 JO 22 3310.2

2175.71 -29.Z9 80.0J 23|.14 83.?_ 3 40 _8 Z115.7
3720.73 -7.26 140,72 724.40 60.92 23 5 54 3110.1

2427.43 -34,16 54,01 231.J1 88,77 5 26 29 1827.5

364J.?6 -3.|0 132.17 22J.84 55.94 23 Z9 46 304J.8

DZFF[RENT_AL C(_MR[CT|ON$ H|O-COUR$[ [XECUT|ON ACCURACY

TOE 1.9745 TRA °4?|2 TC3-5.3139 8AU J.2139 SGT 5280.2 SGR 412.1 SG3 135.6

RO[ .7799 RRA -.0?30 RC3 .1419 rAU .OZ4ZZ RRT .1916 RRF .1619 RTF .8841

FOE .6130 FRA ,5887 FC3-1.1699 BSP 18960 5GB 5296,3 R23 .0004 R|3 .8841

gO[ |,994R 8RA .4768 BC3 5.3137 rsP -44? $G| 5280.? $02 405.2 THA .82

RAP 7,01CCC 1.2950

]NJ 2 LAT IN| 2 LONG

-28.01 95.88

-12,71 ]48.18

-29._$ 7].32

-1|.08 134.02

-33,96 44.7?

-1.55 175.9!

OR6IT 0[TERNINAT|ON ACCURACY

ST 2683.? SR 3#0.2 $$ 597.0

CRT .9947 CRS -.9244 CST ".9749

LSA 2711.8 NSA 149.3 SSA 13.1

ELl 2709.1 EL2 65.? ALF 7.95

LAUNCH OAT£ OCC 28 |965 FLIGHT T|I4( 176.00 ARR|VAL OAT[ JUN 22 1966

HELJOC£NTR|C CON|C 0JSTAN(£ 32_.164

RL 147.12 LAL .00 LOt- 96.05 VL 26.374 GAL 1.34 AZL 86.89 NCA 164.40 SNA 119.?1 £CC .23043 |NC 3,3094 VI 30.283

RP 108,88 LAP -3.29 LOP .d4 VP 36.519 GAP 11.25 AZP 90.32 TAL 174.65 TAP ?9.25 R(A 92.13 APO 147.29 V? 34,868

RC 187.357 GL 20.86 GP -5.12 7AL 79.82 ZiP 172.23 [TS 320,|| _A[ 131,49 [T[ 184.93 7AC 101.78 [TC |67.61 CLP-174.J$
PLAN[TOC[NTRZC CONIC

C3 |8.600 VHL 4.313 OLA 25.80 RAL 6.99 RAO 6587.8 V[L 11.931PTH 2,10 VHP 8.000 OPA -5,09 RAP 9.18 ECC |.306]
LNCH AZMTH LNCH TIN£ L-I TZN[ |NJ LAT |NJ LONG |NJ RT ASC |NJ AZNTN |NJ T|IA_ PO CST TIN |NJ 2 LAT |NJ 2 LONG

90.00 | J3 48 3161.39 -Z6.59 |06.02 135.99 79.97 Z 6 28 2561.4 -27.71 99.54

gO.O0 21 31 40 3877.11 -10,19 1_3,77 Z_O.Z8 63.44 22 37 J? 3277.1 -13.68 J46.83

|00.00 3 0 19 281?.91 °28.94 93.17 236.40 92.16 3 47 16 2117.9 -29.72 ?4.45

100.00 12 28 49 3693.92 -8.08 1_9.33 229.15 61.11 23 30 2_ 3095.8 -11.87 132.59

1JO.OO 4 54 48 2459,?0 -34.09 58.53 236.96 67.28 5 35 48 J859.? °34.09 47.28

1;O.OO 72 50 49 3626.79 -3.67 13J.39 216.44 55.99 23 51 16 3026,8 -8.11 125.12

OIFF(R[NTXAL CORR(CT|ON$ NJ0-COURS_ £X£CUTJON ACCURACY OPt|? 0[TERN|NAT|ON ACCURACY

TOE 2.0412 TRA .7209 TC3-5.|51_ BAU 1.28|4 SGT 53J2.8 SGR 4_6.0 $G3 J3Z.? ST Z733,7 SR 390,6 SS 594.9

RO[ .2930 RRA -.07_1RC3 .126_ FAU .02_71 RRT .1063 RRF .|043 RTF .8878 CRT .9787 CR$ °.9154 CST -.9771

ro£ .6124 FRA ,6321 FC3o1.0571 8SP 17028 SG_ 53_9.3 R23 .000J R15 ,8878 LSA 1920.9 NSA 147.1 SSA 73.0

BO£ 2.0612 8RA ,724_ 803 _,15_1 FSP °435 SGJ 5313.6 SG2 409.0 THA .94 ELI 2?60.3 EL2 79.4 ALF 7.97

LAUNCH _TE DEC 78 J965 FL|GNT TIME I79.00 ARRIV4L _4TE JUN 74 |9_

H[LIOC[NTR|C CON|C

RL |47.12 LAL ,00

Rp 108.65 LAP -3.14

RC 189.791 GL 19.11

PLAN[TOC[NTR|C CONIC

C) 19.467 VHL 4,4|Z

LNCH A7NTH LNCH T|N[
90.00 J |? 14

90.00 71 59 52

100.00 3 6 38

100.00 ZZ 53 lO

JJO.O0 5 4 l?

]|O.O0 23 J1 59

_[STANC[ 52?.648

LOL 96.OS VL 76,323 GAL 2.14 A?L 86.16 HCA 761.57 SxA 119.42 £(C ,23417 JNC 3.1448 vl 30.7_3

LOP 3.62 VP _6.49| G_P 11._? ATP 90.14 TAL J?_.98 TAP 80.56 RCA 91.58 APO 147.45 V2 34.8T8

GP -4.91 7AL 16.39 TAP 111.85 [TS 311.31 7A_ 131.62 IT[ 184,15 7AC 104.13 £TC I_?.86 CLP-174.8_

DLA 76.16 R_L 10.93 R_0 6587.9 V£L JI.868 PTH Z.JI VNP 8.J95 OPA -3.93

L-_ TIN( |NJ LAT |NJ LONG [NJ RT ASC |NJ ATNTH IN| TIM| PO CST T]N

3212.31 -23.92 IJ1.60 240.65 78.19 2 10 46 26|2.3
3941,66 -11.08 152.06 235.17 63.17 25 4 0 524/,7

2_59.63 -28.51 86.20 _A1.19 90.61 3 S4 17 21_9.6

3675.5? -8.74 139.19 254.04 61.50 73 54 25 301_.6

2491.49 -33.96 59.00 141.95 95.82 5 45 49 1591.5

_616.47 -4,06 130.65 23J.17 56.03 24 12 16 3016.5

C]FrCR[NT|AL CORR[CT|ONS

TOE 7.0999 ?RA .9796 TC3-4.9545 BAU J.2897

ROE .3073 RRA -.0698 RC3 .1103 FAU ,0_135

FOE .5994 FRA ,6735 FC3 -.9485 _$P J7169

e_[ Z.IZZZ _RA .9821 803 4.9_57 FSP -428

N|O-COURS[ £X[CUT|ON ACCURACY

SGT 5344.1 $GR 411,9 SG3 129.8

RRT .2299 RRF .Z059 RTF .8924

SG_ 5360.9 RZ3 -.000_ R13 .8924

SG1 5_44.9 SGZ 411,_ THA 1.05

RAP J1.3_ [CC J.3704

]NJ Z LAT IN| 7 LONG

-71.19 103.Zl

-1&.$7 145.07
-79.51 I?.54

-17.51 131.43

-34,16 49.16

-8.49 JZ4._T

OP_T _CT£RNINATION ACCURACY

ST Z763.0 SR 400.2 SS $89.0

CRT .9721CRS -.906Z CST -.9190

LSA 2949.2 NSA 150.2 SSA 22,2

ELI 2790.2 ELI 93.0 ALr $.OE

LAUNCH 0ATE DEC 28 1965 FLIGHT TIM( IBO.OD ARRIVAL CATE JUN Z6 ]966

HELIOC[NTRIC CONIC

RL J41.12 LAL .00
Rp JO8.62 LAP o$.J8

RC |91.216 GL 18.74

PLAN_TOC[NTRIC CON|C

C_ 20,547 VHL 4.553

LNCH AZNTH LNCH TZM[

90.00 1Zl 20
90.00 22 26 21

100.00 3 13 flJ

JO0.O0 23 16 32

110.00 5 14 32

J_O.O0 _3 32 20

O|$TANC[ 533.096

LOL 96.05 VL 26.712 GAL 2.71 AZL 96.82 HCA 270.75 S_A J19.13 [CC .23955 |NO 3.16|4 VI 30.283

LOP 6.81 VP 36.465 GAP 1_.92 AZP 89.96 TAL J?I.IZ TAP 81.97 RCA 90.60 APO J47,67 V2 34.$B9

GP -4.83 7AL 7_,98 ZAP 173.45 _TS 314.0_ ZAE 131,7_ [T[ 194.67 7AC 106.49 [TC 165.01 CLP-175.57

OLA ZS,6A RAL 14,66 RAO 6567.B VEL 11.913 P?H _.IZ VHP 8.403 OPA -2.79

L°I T|N[ |NJ LAT IN| LONG IN| RT A$C _NJ AZMTH |NJ T|N_ PO CST T|N

32_E.7_ -25.17 ||_.|1 245.39 76._9 2 15 43 2662.?

3822.96 -1J.82 150.63 240.3? 64.08 23 30 4 5223.0

2900.01 -28,03 89.10 146.01 79.17 4 2 I1 2300.0

3660.90 -9.2Z 137.3? 139.01 61.A4 24 17 33 3060.9
2522.38 °33,19 61.39 247.04 84,42 5 _6 34 1922.4

3611,30 -4.26 130.59 235.97 56,05 24 32 31 30JJ.3

OXFr[R[NT[AL CCRR[CT[ONS

TO_ Z.J531 TRA J,Z528 T(3-4,7191 6AU 1.2963

RO[ .32_6 RRA -.06_8 RC3 .0940 FAU ,01997

FOE ._8_6 FRA .7J59 FC3 o.8416 _SP 17_33

800 Z.J772 6RA |.1545 _C3 4.7J9J FSP -42J

NI0oC(_R$E EX[CUT|ON ACCURACY

$GT 5370._ $GR 426.9 SG5 126.8

RRT .2533 RRf" .2277 RTF .89?0

SGB 356?.4 R23 -.0009 RJ5 .89?0

SG1 _37J.5 SG2 412,g THA I.J6

RAP 15.54 [CC 1.3382

IN| 2 LAT JNJ 2 LONG
-26.77 106.$0

-|5.2J 143._9

-29.24 80.$I

-12.97 J30.58

-34.J$ $7.]7

-8.69 J74,29

CR_IT OETERMINAT|ON ACCUR4CY
S? 2?76.0 SR 405.$ SS 58_.J

CRT ,964? CRS -.8965 CST -.9806

LSA 256|,Z NSA 154.9 5SA 21,2

ELI 2803.9 _L2 106._ ALr 8.]0

2095



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 2, 1965-661

LAUNCH DATE 0[C 28 i985 FL|GNT T|ME 182.00 4RRIVAL CAT[ JUN 28 1956

H(LIOC[NrR|C CON|C

RL 147.12 LAL .0O LOL

RP 108.58 LAP -3,1| LOP

RC 193.1|$ GL |7.72 GW

PLAN[TOCENTRfC CONIC

C3 21.870 VHL 4,677

LNCH AZNTH LN(H TZ_

90,00 1 23 23

90.00 22 51 34

JO0.O0 3 22 ?

100.00 23 38 31

JlO.O0 5 23 32

JJO,OO 23 5J 3#
OIFFERENT|JL C_R[CT|OI$

TO[ 2.Z049 TRA |.5450 TC3-4.44|4 BAU J.2988

ROE .3393 RRA -.0600 RC3 .0784 FAU .0J856

rOE .3734 FRA .7608 FC3 -.7349 BSP J736J

B0E 2.2308 BRA J,3482 BC3 4,442J FSP -410

O_$TANC£ 338.501

96.03 VL 26,222 GAL 3.44 ATL 86.88 HCA 2?3.93 $NA 118.86 ECC .24480 JN( 3.1178 vi 30.263

9.9¢ VP 36.440 GAP 13.29 AZP 89.79 TAL ]69,26 TAP 83.|9 RCA 89.T6 APO |47.9_ VZ 34.900

-4,7J 7AL 89.64 ZAP J74.00 _18 309.93 ZA_ |3|.88 IT[ 184.60 74( 108,8_ Jr( 168.1_ (LP-I?5.28

0LA 27.01RAL 18.46 RA0 $567,9 VEL 11,989 PTH 2.13 VHP 8.628 0PA -|.68 RAP |_.73 [CC |.3999

L-I TIN( IN| LAT IN| LONG |NJ RT AS( IN| A?HTH IN| TIMI_ PO CST TIN IN|2 LAT |NJ Z LON_

3311.30 -24.36 Ij8.44 ZSO,IB 15.10 Z 21 _4 2711.3 -26.17 110.2)

3804.39 -12.37 149._4 243.§2 64.32 23 34 38 3204.4 -13.73 142.47

2938.20 -27.31 9|.82 23J.03 77.B3 4 JJ 3 2338.2 -28.9J 83.30

36_2.72 -9.49 |38,80 Z44.02 61,§Z 24 39 24 3032,7 -13.22 130.10

2332.03 "33.36 63._ ZSZ.Z| 83.08 6 B 4 1932.0 -34,15 54,49
38JJ,63 -4,24 J3O,_ Z4O.BZ 56,05 24 3J 47 3011.1 -8,67 JZ4o3J

MIO-COUR$[ IX[CUT,ON ACCURACY _RB|T OETERNINAT|ON ACCURAC Y
SGT 53g|.4 8GR 430,| SG$ I24,0 ST _778.4 SR 4|6.4 85 373.B

RRT .2773 RRF .Z3iS RTF .9013 CRT .935? CRS -.8867 CaT -,9BZ1

$G8 5408,6 223 ,000| R13 .9013 L$A 288Z.8 NSA 180.9 SSA 20,2

SG| _392.8 8G2 4|3.J THA |.2? [L| 2806.8 EL2 120.0 ALF 8.17

LAUNCH OATE 0£C 28|963 FL]GHT TIM[ |84.00 ARR|VAL 0ATE JUN 30 |966

HELIO_ENTRZC CONIC

RL 147,JZ LAL .00
RP 108,53 LAP -3,03

RC 184.989 5L 18.68
PLAN[TOC[NTR|( CONIC

C3 23.467 VHL &.844

LNCH AZMTH LNCH TJM[

90.00 J 32 30 3336.29
90.00 23 14 30 3793.66

JOO.O0 3 3l 38 2973.33

JO0.O0 0 Z 39 3631,86

JI0,00 3 37 16 1380.18

lJO,O0 0 13 30 36|1.79

olrrE#_NTIAL CO#R£(TZONS
TO( 2.243_ TRA J.848| TC3-4.|490 8AU 1.3019

ROE .3587 eRA -.0_28 RC3 .0634 FAU .01729

roe ._8B FRA .8030 r(_ -.6379 85P J7483
BDC 2.#738 BRA J.8489 _(3 4.|4_3 FSP *403

O|$TANCE 343.857
LOt. 96.05 VL 26,174 GAL 4,13 AZL 86.93 HCA ZT?.12 SNA 1J8.38 £CC .2303? |NC 3.0338 v| 30,283

LOP 13.18 VP 36.4J6 GAP 13.69 ATP B_.82 TAL 167,42 TAP 84.53 RCA 88.87 APO 148,30 V2 34,912

GP -4.3g 7AL 88.38 lAP |74.3| ETS 304.9l 7AE 132,00 [TE 184,34 ZAC 111.E_ E?C |68.21 CLP-J?T.O0

OLA 27,29 RAL ZZ.|8 RAD 8368.0 VEL |Z,O_9 PTH 2,|3 VHP 8.870 DPA -.38 RAP J7.93 ECC 1.3862

L-| TIM[ ;NJ LAT IN| LONG ]NJ RT ASC |NJ AZMTH |NJ T;ME PO CST T|N IN| 2 LAT IN| Z LONG

-23.34 |_|.48 _33,O3 T3,79 Z 28 4_ 2T_6.3 -23._4 |13.38
-12.69 148.9| 230.88 _4,47 24 |8 4 3193.7 -16.02 141,82

-26.98 94.30 256.03 76._2 4 2| I| _373.3 -28._6 B_.85

-9.3Z 136.83 249.04 6|.33 J 3 3| 303|.9 -I3.Z_ I30.05

-33.3l 63.84 25?,42 8|.83 8 ZO 18 1980.2 °34.08 38.68

-4.0J 130.92 243.68 56,02 I 13 48 _017.8 -8.44 1_4.6_

M_O-(_URS_ _X_(UTZON ACCURACY OR#ZT O_T[RMZNATZON ACCURACY

SGT _409.4 SGR 432.0 SG3 121.Z ST 2?39.0 $R 422.4 SS 563.4

RRT ._00| RRF .2738 RTF .9062 CRT .9479 ORS -.8760 CST -.9834

$_8 5428._ #23 .0002 RJ3 .908_ _5A 284_.3 _SA |_7.8 $S_ _9.J

_J 3&||,O 8_2 412.0 THA J*38 £L| 2788.0 _L2 J33.2 ALr _.28

LAUNCH 04TE 0EC 28 196_ FL|GHT TIME 186.00 ARRIVAL 04T[ JUL 2 1966

HELZOC[NTR|C CON|C

RL 147.12 L_L .00

RP 108.51 LAP -Z.94

RC 196,842 GL lS,63

PLAN[TOC£NTR|C CON|C

C3 23.379 VHL §,038

LNCH A_MTH LNCH T|N[

90.00 l 41 12

90.00 23 33 26

JO0.O0 3 42 28

100.00 0 ZO 4?
II_.O0 _ 49 4|

J|O.O0 0 30 4

0_R[NT_AL CCIqR[CT|ON$

_E 2._79_ TRA 2.1583 TC3-3.8384 8AU 1.3025

ROE .37_0 _RA -.0434 RC3 .0497 rAu .01604

rO_ ._444 FRA .8307 r(3 -,3473 _$P |7_

B0_ 2.3103 BRA2.|687 B_3 3.8387 FsP -395

0|STANCE 549.136

LOL 96.08 VL 26,126 GAL 4.87 ATL 87,01HCA
LOP ]6.37 VP 36.393 GAP |4.|2 ATP 89.46 TAL

GP _4,49 ?AL 63.21 ?AP 174.96 ET$ 298.82 ZA[

280.30 SNA 11P.32 [CO .28692 |NC 2.9867 ¥1 30.263

163.33 TAP 85.69 RCA 87.92 APO 146.?2 V2 34.924

13_.ll [T[ 184.49 ZAC 1|3._8 [TC 1_6.25 CLP-1??,TZ

0LA 27.4? RAL 23.81 RA0 6368.0 VEL i_.I|4 PTH 2.17 VHP 9.131 0PA .33 RAP 20.13 ECC 1.4177

L_I T_NE |NJ LAT |NJ LONG IN| R? A$C |NJ ATNTH _NJ T[N[ PO C$T TIN |NJ 2 LAT IN| Z LON_

339_.69 -22,77 124.10 239.92 ?2.70 2 37 4B 2?95.T -24.92 1J6.10
3?92,72 -12.?1 148.86 23_,79 64.48 24 38 39 3|92.? -16,05 141,72

3004,?e -26.47 96.S0 26|.08 ?5.58 4 32 33 2404,8 -28.19 86.12

3658,87 -9.29 137.25 234.03 61.46 J 21 46 3058.9 -13.03 130.46

2606.88 °33.03 67,86 262.67 80.66 _ 33 8 2006.7 -33.97 _B.74

3629,75 °3,55 131.34 230._0 33,98 I 30 34 3029.7 -8.00 125,27

MIO-COUR$[ EX¢CUT_ON ACCuRAcY ORBfT O_T£RN|NATION ACCURAC Y

$GT 3422,8 SGR 433.0 SG3 ||8.3 ST 2726.J SR 426.8 SS 382.6
RRT ,3228 RR_ .2863 RTF .9|12 CRT .9383 CRS -.8649 CST -.9846

588 3439.9 R_3 .OOO? R|3 .9112 LSA 2808.6 NSA |75,4 554 |8._

58| 5424.4 $G2 409.7 THA 1.48 EL| 2733.3 EL2 146.0 4LF B.3B

LAUN(_ OAT£ O_C Z8 |983 FLI(_/,AT TIM_ |#8.DO ARRIVAL OAT£ JUL 4 J96_

H[L|OCENTRZC CONIC
RL J47.J2 LAL .DO LO£ 98.03 VL

RP |08.47 LAP -2.84 LOP 19._8 VP
RC 198.673 GL 14.37 GP -4.39 ?AL

PLAN[TOC_NTR_C CONIC

C3 27.632 VHL 5.239

LNCH AZNTH LNCH TIME
90.00 I 32 0

90.00 _3 52 42

100.00 3 _4 39

lO0.O0 0 36 39

110.00 6 2 4|

I|0.00 0 43 7

D|FFERENT_AL CC_R_(TIONS

TOE 2.3079 TRA 2,508_ TC3-3._|80 8AU !.3006

ROE .3940 RRA -.0323 RC3 .0374 FAU .01483

FOE ,5299 FRA .8981FC3 -.4642 88P 17682

80[ 2.3413 8RA 2,3068 BC3 3.3182 FSP -388

DISTANCE 354.388

26.0?9 _AL 3.64 47L 87.08 HCA _83.49 SNA JJ8.OE ECC .26390 JNC 2.9224 VJ 30.283

36.37l GAP |4.59 ATP 89.3_ TAL 163.78 TAP 87.27 RCA 86.90 APO 149.22 v2 34.936

60.|3 TAP 175.34 [T$ 291.49 7AE |32.22 ETE 184.44 7AC 115.9_ ETC J68.25 CLP-JTS.44

0LA 27,_3 RAL 29.3_ RA0 6568.1 VEL |_.208 PTH 2.19 VHP 9.4|3 0PA 1.63 RAP 22.34 [CC 1,455J

L-| T|N[ _NJ LAT _NJ LONG _NJ RT ASC _NJ AZNTH _NJ T|M_ PO C$T T|N IN| 2 LAT IN| _ LONG
3427,60 -22.|l 126.2l 264.86 7|.84 2 49 ? 2827.6 -24.38 118,28

3803.34 -J2.40 149.48 260.78 64._4 24 36 3 3203.3 -13.76 |4Z.4J

3032,17 -25.99 98.39 266.14 74.69 4 43 12 2432,2 -27.84 90.08

36?4.00 -8.?9 |38.10 238.90 61.32 | 37 33 3074.0 -12,56 J31.34

2631.32 -32,74 69.?4 267.9| ?9.38 6 46 32 2031._ -33.83 60.67

3647,42 -_.86 |32.4? Z_._8 53.g_ J 43 34 3047.4 -?.33 J26.21

N_O-(_JR$E EX[CUT|ON ACCURACY ORBIT D[T£RN_NA T_ON ACCURACY

$GT 343].8 SGR 432.9 SG3 |J5.6 ST _681,4 SR 429.3 $5 541.6
RRT ._432 RRF .3192 RTr .9163 CRT ,92?8 CRS -.853J CST -.985?

$88 3448.6 R23 .001_ Rl3 .9163 LSA 2762.9 NSA 183.5 $$4 17.1

SGI 54_3.7 SG2 406,2 TH4 J.39 £L! 27J|.0 £L2 158,5 ALF B,4B
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 2. 1965-66J

LAUNCH OAT[ DEC Z8 1965

HELIOCENTRIC CONIC

RL |47.IZ LAL .00

Rp I08,43 LAP -Z.73

RC 200.48J GL 13.5Z

PLANETOCENTR]C CON|C

C3 30,344 VHL 5,509

INCH ATMTH LNCH T|NE

90.00 Z 5 Z3

90.00 0 l0 13

100.00 4 8 5

100.00 0 30 IZ

110,00 8 16 8

IJ0,00 0 58 38

FLIGHT TIME J90.00 ARRIVAL DATE JUL 6 1966

OZST&NCE 559.544

LOL 96.05 VL 26,032 GAL 6.46 AZL 8?°|5 HCA 286.68 SNA 117.81 ECC .27160 VI 30.283

LOP 22.75 VP 36.350 GAP JS,IO ATP 89.18 TAL 161.99 TAP 88.67 RCA 85.81 vz 34.948

GP -4.31 ZAL 57.22 ZAP J75.62 ETS 282.91 ZAE 132.31ETE 184.40 7AC 118.30 CLP-179.IB

OLA 27.56 RAL 3Z.?I RA0 6568.Z VEL 12.3|7 PTH Z.ZZ VHP 9.723 0PA Z.69 RAP 24.55 ECC 1.4994

L-I TIME INJ LAT ZNJ LONG INJ RT ASC |NJ ATNTH JNJ TIME PO CST TIM INJ Z LAT |HI Z LONG

3451.|6 -Z|.60 1Z7.75 269.86 71.23 3 Z 54 2851.Z -Z3.96 I]9.BB

3826.Z3 -J|.TZ 150.82 265.62 64.04 J 13 59 3226.2 -15.12 143.79

3055.58 -25.56 100,00 Z71,ZJ 73.95 4 59 J 2455,6 -27.5| 91.74

3697.03 -8.04 139.40 263.68 61.JJ I 5! 49 3097.0 -11.83 132.66

2654.85 -32,44 71.49 Z73.|3 78.58 7 0 23 2054.8 -33.67 62.48

3670,53 -E.00 133,88 259,97 53,87 | 59 49 _070.5 -6,46 JET,d4

INC Z.8341

APO 149.80

[TC 166.22

01KFERENTIAL C_RECTZON$ MI0-COUR$E EXECUT|ON ACCURACY ORBIT DETERMINATION ACCURACY

TOE Z.3341 TRA 2.8687 TC3-3.|89I BAU J.2938 SGT 3437.5 SGR 432.0 $G3 1|3o0 ST 2631.3 SR 430.4 S$ 532.2

R0E .4J37 RRA -.0192 RE3 .0270 FAU .01359 RRT .368| RRF .34_ RTF .92|3 CRT ,9164 CR$ -.8410 CST -.9868

FOE .5173 rRA .9490 FC3 -.3876 BSP 17665 SG8 5454.6 RZ3 .00_1 RJ3 .9_13 LSA Z712.Z MSA 191.7 554 16.2

D0E Z.3703 BRA Z.8688 BE3 3.J892 FSP -378 SGJ 54_9.8 SGZ 401.4 THA 1.68 ELI 2661.O EL2 170.4 ALF 8.56

LAUNCH DATE DEC 2J 1963 FLIGHT TII_ 192.00 ARRIVAL DATE JUL 8 1966

HELIOCENTRIC CONIC OrSTANCE 564.608

RL 147.J2 LAL .00 LOL 96,0_ VL 25.997 GAL 7.33 ATL 87.22 HCA Z89,87 SMA 117.36 ECC .28008 INC 2.7635 Vl 30.283

RP IO8.39 LAP -Z.6Z LOP 25.94 VP 36.330 GAP J5.65 AZP 89.05 TAL 160._4 TAP 90.11 RCA 84.63 APO IS0.49 V2 34.961

RC ZOZ.Z64 GL 12.49 GP -4.22 7AL 34.4_ ZAP 173.77 ET$ Z73.24 ZAE 132.39 [TE J84.36 7AC 120.65 ETC 168.13 CLP-JT�.92

PLANETOCENTRIC CONIC

C3 33.323 VHL 5.790 OLA Z7.48 RAL 35.94 RA0 6568.3 VEL 12.446 PTH 2.25 VHP J0,080 OPA 3.73 RAP 26.76 ECC 1.33J7

LNCH ATMTH LNCH TIME L-I TIME IN| LAT |NJ LONG IN| RT ASC JNJ A_MTH |NJ TIME PO CST TIM |NJ Z LAT IN| 2 LONG

90.00 2 Zl 3 3467.07 -21.25 128.78 274.89 70.83 3 |8 50 2867.1 -23.67 IZ0.95

90.00 0 20 19 3860.46 -|0.70 152.8J Z70.29 63.£2 J 24 40 3260.5 -I4.16 145.84

100.00 4 22 33 3073.39 -25.18 101.35 E78.Z7 73.33 5 |3 48 2473.4 -27,Z2 93.J4

JO0.O0 I J 3! 3727.37 -7,04 J41,09 268,34 60.87 Z 3 38 3J27,4 -I0.87 134.40

IJO.O0 6 29 34 2676.84 "32.|3 73.13 278.32 77.66 7 14 3J 2076.8 -33.50 84.17

110.00 | IO 39 3698.68 -.9_ |35.|3 264.57 55.83 E 12 J7 3098.7 -5.40 128.92

OIYFE_NTJAL CORRECTIONS MID-COURSE EXECUT_(_I ACCURACY ORBIT DE TERN|HA TION ACCURACY

TOE Z.3518 TRA 3.2474 TC3-Z.8684 BAU 1.2856 SOT 5437.7 SGR 429.7 SO3 JI0.4 ST 2570.Z SR 429.2 $5 321.B

ROE .4337 RRA -_0043 RC3 .0J90 FAU .0124_ RRT .390_ RRF .3654 RTF ,9267 CRT .9039 CR5 -.8279 CST -.9878

FOE .3035 FRA 1.0006 FC_ -.3215 BSP 17705 SGB 5434.7 R23 .0020 RJ3 ,9268 LSA 7630.0 MSA 199.8 SSA 15.3

BOE 2.39|2 BRA 3.2474 8C3 Z.8885 FSP -37I SGj 5440.3 SG2 395.5 THA 1.78 ELI 2599.3 ELI 181.5 ALF 8.63

LAUNCH 04TE DEC 28 J965 FL|GNT TIME 194.00 ARRIVAL DATE JUL I0 1965

HELIOCENTRIC CONIC DISTANCE 369.563

RL 147.|Z LAL ,00 LOL 96.05 Vk 25,9_2 GAL 8.26 ATL 87.29 HCA 293.06 SNA 117.32 ECC ,28946 INC Z.?IO0 VJ 30.28_

Re 108'.33 LAP -Z.49 LOP 29,14 VP 36.4J10 GAP 16.26 AZP 88.94 TAL 158.52 TAP 8|.58 RCA 83.36 APO 15_,Z8 VZ 34.974

RC 204.023 GL ||.4T GP -4.|3 ZAL 31.75 ZAP 175.79 ETS 262.94 ZAE 132.45 ETE 184.33 ?AC IE2,99 ETC 168.01 CLP 179,32

PLANETOCENTRIC CONIC

C3 37.275 VHL 6.]O5 DLA 27,34 RAL 39.0| RAD 6568.5 VEL 12.595 PTH 2.28 VHP 10.428 DPA 4,75 RAP 28.97 ECC 1.6135

LNCH AZNTH LNCH TIME L-I TIME IN| LAT FNJ LONG |HI RT ASC IN| AZMTH IN| TIME PO CST TIN IN| 2 LAT IN| Z LONG

90.00 2 38 20 3477.28 -21.02 129.45 Z78.92 70,57 3 36 |7 28?7.3 -23.48 121.64

90.00 0 2? 32 3903.84 -9.37 135.3I 274.78 63.|6 ! 32 36 3_03.8 -12°90 148,41

100.00 4 37 46 3092.23 -24.85 102,49 281,30 72,82 3 29 18 249E.3 -76.96 94.33

JO0.O0 1 I0 47 3764.09 -5.8_ 143_13 272.86 60.63 Z J3 31 3164.1 -9.69 136.48

Jl0.00 6 43 30 2697.75 -31.82 74.68 283.43 76.79 7 28 47 2097.7 -33.31 65.77

110.00 I 21 13 3731.36 .33 136.83 269.06 53.82 2 23 24 3J3J.4 -4.16 130.64

O_FFERENTIAL C(_RECTION$ MID-COURSE EXECUTION ACCURACY ORBIT OETERMINATIO_ ACCURACY

TOE 2.3573 TRA 3.6492 TC3-2.5362 BAU 1._738 SGT 5433.1 SGR 4_6.4 SG3 107.9 ST 250_._ SR 426.0 SS 312.8

R0E .4_39 RRA .0124 RC3 .0108 FAU .01133 RRT .4|17 RRF .3880 RTr .937! CRT .890_ CRS -.8|43 CST -.9889

r0E .4906 FRA 1.0554 FC3 -.263Z BSP J7803 5GB 5449.8 RZ3 .00_4 RJ3 .932J LSA 238|.2 MSA 207.5 SSA 14.5

DOE Z.4036 8RA 3.6492 BE3 2.5362 rSP -364 5G| 5436.0 SG2 388.4 THA 1.86 ELI 2331.0 EL2 191.9 ALF 8.67

LAUNCH OAT[ DEC 28 1965 FLIGHT TII,_ |96.00 ARRIVAL DATE JUL 1Z 1966

HELIOCENTRIC CONIC

RL 14T.|2 LAL .00

RP 108.31 LAP -2.36

RC 205.757 GL 10.48

PL4NETOCENTRIC CONIC

C3 41.705 VHL 6.458

LNCH ATMTM LNCH TIME

90.00 Z 56 27

gO.O0 0 3_ 33

100.00 4 53 75

100.00 J I8 J6

IJ0.00 6 57 45

110.00 I 30 _5

DISTANCE 574.388

LOL 96.05 VL Z_.899 GAL 9.25 ATL 87.37 HC_ 296.26 SMA 1|7.09 ECC .29985

LOP 32,34 VP 38.292 GAP J6.93 ATP 88.83 TAL 156,84 TAP 93.10 RC_ 81.98

GP -4,08 _AL 49.24 7AP I7_.66 ETS _2.68 7AE J3_.50 ETE 184.29 7AC 123.31

OLA 27,13 RAL 4J.91RAO 6568.6 VEL 12.770 PTH 2.32 VMP 10.832 OPA 5.74

L-| TIME IN| LAT _NJ LONG IN| RT ASC IN| AZNTM IN| TIME PO CST TIM

3483.95 -20,87 I_9.88 284.9_ 70.4| 3 54 31 _884.0

3933.89 -7.8_ 158.17 Z79,I0 6Z.70 1 38 27 3353.9

3J06.90 -24.55 I03,47 2_6.27 72.38 5 45 I2 Z506.9

3806.17 -4.41 I45.46 _77.24 60.40 _ _| 42 3206._

Z717.8I -3J.50 76.I6 288.30 75.97 7 43 3 ZJI7.B

3768.03 1,73 138.76 _73.43 53.86 _ 33 13 3168.0

O_F¢ERENTIAL CCRRECTION$

TOE Z.3716 TRA 4.0776 TC3-2,25_0 BAU 1.2573

ROE ,4743 RRA .03JR RE3 ,0052 FAU ;01023

FD[ .4787 YRA I,|138 rC3 -.2J_4 0SP 17834

002 Z.4186 8RA 4.0777 Be3 2.Z_JO FSP -357

INC 2.6328 VI 30.283

APO 132.J9 V7 34.gB7

ETC 167.83 CLP ITB.54

RAP 3J.18 ECC 1.6864

IN| 2 LATINJ 2 LONG

-23,33 122,08

-JI.42 131.34

-26.73 93.33

_-8,31 J38.85

-33.J0 67.30

-Z.76 J32.56

(_8_T OETERM_NATION ACCURACY

ST 7433.5 SR 420.9 SS 505.2

CRT .8755 OR5 -.8003 CST -.9900

LSA 2_|1.6 MSA 2J4.4 S$A J3.7

EL| _46J,5 EL2 _01.| ALF 8.6?

NJO-COUR$E EXECUTION ACCURACY

SGT 5423.7 SGR 422.0 $G3 10_.4

RRT ,4333 RRF 14103 RTF..9376

SGB 5441.6 R23 ,0025 RJ3 .9376

SGJ 54_8.3 8GZ 380.1 THA |.94
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL. 2, 1965.663

LAUNCH OAT[ DIE 28 ]965 FL|GNT TIN[ |98.00 ARRIVAL 0ATE JUL 14 396G

NELIOC[NTR|C CONIC 0I$TANC[ 5?9.0§9

RL IAT.IZ LAL .00 LOL 96.05 VL 25.956 GAL |0.3| ATL J7o45 NCA 299.46 SNJ 116.86 ECC .31137 INC 2.5511 Vl 30.283

RP lOB.Z? LAP -Z.22 LOP 35.53 VP 36.274 GAP 17,66 A?P 88.74 TAL 155.ZJ TAP 94.67 RCA 80.47 APO |53.24 v2 35.000

RC 207,465 GL 9.51 ¢P -4.02 _AL 46.87 _AP 175,39 (T$ 243.08 ZAE I32.5| ETE I84.26 7AC 127.60 ETC 167.61 CLP 177,74

PLANETOCENTRIC CONIC

C3 46.944 VHL 6.852 0LA 26,8? RAL 44.64 RA0 6568.8 ¥EL 12.973 PTH 2.5? VHP |1.2?8 0PA 6.?0 RAP 33.38 ECC J.TT26

LNCH AZNTH LNCH TIME L-Z TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN |NJ Z LAT INJ 2 LONG

90.00 3 14 48 3488.85 -20.75 J30.19 289.86 ?0.29 4 12 57 2898.9 -23.25 122.41

90.00 0 35 55 4008.52 -6.J0 161.26 283.27 62.)0 I 42 44 3408,5 -9.77 154.30

IO0.O0 5 9 13 3120,05 -24.2? 104.35 291.I6 ?2.00 6 J 13 2520,0 -26.51 96.27

lO0,O0 J 24 12 385Z.56 -2.84 148.02 281.48 60.25 2 28 25 3252.6 -6.78 141.45

110,00 ? JI 33 273?.25 -3I.|7 77.58 293.45 75.19 ? 5? I0 2157.2 -32.88 68.78

llO.OO J 38 22 3808.I2 3.26 140,86 277.68 55.95 2 4! 50 320_.1 -I.Z3 134.65

DIFFERENTIAL CC_RECTIONS MXO-COURSE EXECUTION ACCURACY ORBIT 0[TERN|NkTION ACCURACY

TOE 2.3835 TRA 4.539l TC3-1.9643 8AU 1.2328 8GT 5415.2 SGR 416.? SG] 103.1 ST 2368.5 SR 414.I SS 500.5

ROE .4949 RRA .0520 RE3 ,0013 FAU .00909 RRT .4554 RRF ,4338 RTF .94_Z CR T .860| CRS -.Tg63 CST -.9912

F0E .4893 FRA 1.I775 FC3 -.J676 8SP 17783 5Ge 5431.2 RZ3 .0026 RJ3 ,9432 LSA 2445.8 NSA _20.3 SSA I3.O

8OE 2.4343 8RA 4.5394 gC3 1.9643 FSP -34? SGJ 54|8.5 $52 370.8 THA 2.02 ELI 2395.J EL2 208.g ALr P.62

LAUNCH OAT[ OEC 28 J965 FLIGHT TIN_ 200.00 ARRIVAL DATE JU_ 16 1966

302.66 SMA 116.64 ECC .32419 INC 7.464I Vl 30.283

|53.65 TAP 96._0 RCA 78.85 APO |54.45 V2 35.O14

|32.50 ErE 184.22 ZAC 129.87 [TC 167,33 CLP 176.9J

HELIOCENTRIC CONIC OISTANCE 383.54_

RL IA?.IZ LAL .O0 LOt. 96.05 VL 25.815 GAL ll.4? ATL 8?.54 HCA

RP iO8.23 LAP -2.07 LOP 38.73 VP 36.25? GAP I8.48 ATP 88.67 TAL

RC 209.146 GL 8.58 GP -3.96 ZAL 44.66 _AP 174,97 ETS 234.57 ZAE

PLANETO(ENTRIC CONIC

C3 53.J55 VHL ?.ZgJ OLA 26.56 RAL 47.18 RAO 6568.9 V[L 13.210 PTH 2.41 VHP J1.773 0PA ?.63 RAP 35.58 ECC 1.8748

LNCH AZNTH LNCH T|NC L-I TIME fNJ LAT IN| LONG IN| RT A$C |NJ ATN?H fNJ TIME

90.00 3 32 57 3493.J3 -20.65 1_0.47 294.70 ?0.|9 4 3I I0

90.00 0 38 4 4066.18 -4.2? |64.50 28?.30 6J.98 I 45 51

JO0.O0 5 24 54 3132.25 -_4,02 |05,|? 295.96 71,64 6 I? 6

lO0.O0 I 28 49 3902.29 -J.16 J50.75 285.57 60.I3 2 3_ 51

llO.OO ? 25 4 2756.24 -_IO.83 78.95 298.30 74.44 8 II 0

JIO.OO I 45 8 3851.07 4.89 I43.I| 28|.81 56.13 2 49 19

0IFtERENTIAL CORRECTIONS NI0-COUR$E EXECUTION AEEURACV

TOE 2.3891 TRA 5.02?8 TC3-1.6949 8AU 1.Z044 SGT 5)98.6 SGR 410.2 $G3 I00.9

ROE .5152 RRA .0746 RE3 -.0015 rAu .00801 RRT .4765 RRF .4_60 RTF .9488

FOE .4598 rRA 1.2AA? FC_ -.|30_ 85P J?SI? SG_ 5414.2 R23 .0022 RJ_ .9488

9OE 2.4440 8RA 5.0282 8C3 J.6949 FSP -340 SGJ 5402.I 552 560.4 ?HA 2.08

PO C$T TIM IN| 2 LAT IN| 2 LONG

2893.1 -23.17 lEE.TO

_466.2 -7,99 157.80

2532,2 -26.30 97.11

3302,3 -5.12 lad.El

2156.2 -32.65 70.21

3251.1 .4! 136.89

ORBIT OETERMJNATION ACCURACY

ST 2299.3 SR 405.4 55 496.4

CRT .8436 (RS -,T720 csr -.9923

LSA 2376.3 MSA 225.l 5sA I2.3

ELI 2324,_ EL2 215.3 ALF 8.53

LAUNCH 0ATE OEC 2P J96_ FLIGHT TIME 202.O0 ARR|V_L 0ATE JUL lB ]9_£

HELIOCENTRIC CONIC DISTANCE 587,193

RL 147.|Z LAL .00 LOL 96.05 VL 25.774 GAL 12.72 AZL 8?.63 HCA 305.86 SgA 116.42 ECC .33849 INC Z.5?05 Vl 30.283

RP I08.|9 LAP -|.92 LOP 41.94 VP 56.241 GAP 19._8 ATP 88.6| TAL I52.I5 TAP 98.01 RCA ?7.02 APO 155.63 VE _5.O27

RC 210.800 GL ?.68 GP -3.91 ?AL 42.60 ZAP 174.44 E?$ 227.26 ZAE 152.45 ETE ]84.19 ZAC 132.11ETC J6T.00 CLP 176.04

PLANETOCENTR|C CONIC

C3 60.544 VHL 7.78J OLA 26.2! RAL 49.5A RA0 6569.1VEL 13.4_7 PTH 2.4? VMP _2.32_ 0PA 8.55 RAP 37.?5 EEL 1,9964

LNCH AZNTH LNCN TIME L-I TIME INJ LAT INJ LONG INJ RT A$E |NJ ATMTH INJ TIME PO CST T|M INJ 2 LAT INJ Z LONG

90.OO 3 _0 35 3_97.48 -20.55 130.75 299.42 70.08 4 48 53 2897.5 -23.08 ;22,99

90.00 0 39 16 4|25.74 -2,36 |67.84 291.18 61.77 J 48 E 3525,7 -6.JJ 161.I1

100.00 5 40 16 3143.91 -23.76 105.94 300,64 ?|.31 6 _2 40 2543.9 -26,09 9?.92

|00.00 J 32 IT 3954._4 ,61 J53._J 289.53 60.11 2 38 |J _354.5 -3.37 14?,09

110.00 ? 38 12 2774.88 -30.48 80._9 303.01 73.'7Z 8 24 27 2174 .9 -32.41 Tl .61

IJ0.00 I 50 49 3896.33 6.60 145.49 285.81 56.38 _ 55 46 3296.3 2,1d 139.25

OP_|T DETERMINATION ACCURACY

ST 2233.1 SR 395.0 $S 494.8

CRT .8264 CRS -,7577 CST -.9934

LSA 2309.8 MSA 228,4 $$A ||.6

ELI 2257.0 EL2 220.0 ALF 8.40

OIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

T0E 2;3960 IRA 5.552? TC3-1.4430 _AU 1.1680 SGT 53?8.2 SGR 402.5 $G3 98.7

R0E .5354 RRA ,099| RE3 -.003t FAU .00£9| RRT .4974 RRF .4782 RTF .9545

rOE ,4518 FRA 1.31?? re3 -.0988 BSP |7837 558 5393.3 R23 .0018 R13 .9544

8OE 2.485J BRA 5.5536 8C3 !.4430 FSP -334 5GJ 5382.0 SG2 349.0 THA 2.I4

LAUNCH OATE OEC 28 1965 FLIGHT TIME 204,00 ARRIVAL 0ATE

NELIC_ENTRIC CONIC 0|STANCE 59J .763

RL 14T.J2 LAL .00 LOL 96.05 VL 25.735 GAL |4.08 AZL 87,73 HCA 309.0? SMA JJ6.22 ECC .35449 INC 2,2690 VI 30.283

RP 108.J5 LAP -I.76 LOP 45.14 VP 36.226 GAP _.39 kIP 88.57 TAL |30.?_ TAP 99.82 RCA ?5.02 APO 157.42 V2 35.OA0

RE 2|2.427 GL 6.81GP -3,86 ZAL 40.70 ZAP |73,79 ETS 221.11 ZAE |32.36 ET[ I84.15 ZAC 134.30 ETC ]66.60 CLP 175,13

PLANETOCENTRIC CONIC

C3 69.378 VHL 8.329 DLA 25.83 RAL 5J.?1 RA0 6569.3 VEL 15.8J| PTH 2.5Z VHP I2.937 0PA 9.39 RAP 39,90 ECC 2.14JP

LNCH AZMTH LNCH TIME L-I TIME |NJ LAT INJ LONG |NJ RT A$C |NJ AZNTH INJ TIME PO CST T|N |NJ Z LAT INJ 2 LONG

90.00 4 ? 32 3502.2J -20.44 |31.05 303.99 _9.97 5 5 55 2902.2 -22.99 J23,30

90.00 0 39 39 4186.41 -.40 |71.22 294.91 6|.69 I 49 26 3586.4 -4.18 J6A.3P

100.00 5 55 9 3155,29 -23.51 106.?0 30_._7 70.99 6 47 44 2555.3 -25.89 98,70

IO0.O0 1 34 44 4008.57 2.45 J56.58 293.33 60.20 2 4| 32 3408,6 -J,54 |50.06

llO.OO ? 50 52 2793.22 -_O.12 81.£O _07.57 73.02 8 37 25 2193.2 -32.15 72.98

IIO.00 I 55 _O 3943,40 8.37 148.00 289.68 56.74 3 ] 13 3343.4 3,94 J4|.7|

OIFFERENT|AL CORRECTIONS MID-COURSE EXECUTION ACCuRAC_ OROIT 0ETERMINATION ACCURACY

TOE 2,40_ IRA 6o|189 1¢3-1.2098 8AU J.J220 SGT 5354.0 8GR 393.8 $G3 96.6 5T 2J70.1 SR 383.0 SS 495.#

ROE .5552 RRA .|254 RE3 -.0037 FAU .005?6 RRT .518| RRF .5003 RTF .9598 CRT .8089 CR$ -.7437 C$T -.9944

FOE .4458 FRA 1.3975 FC3 -,0719 _$P 17835 $G8 5388,5 R23 .0013 R|3 .9598 LSA 2246.9 MSA 230.I SSA II.O

802 2.A686 8RA 6.1202 8C3 1,2096 rSP -32? SG! 5357.9 SG2 336.6 THA _,|9 ELI 2J92,3 EL2 222.9 ALF B,21

JUL 20 1966
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 2, 1965-66J

_.AUNCN DATE DEC ZB J965

NEL|OCENTP]_PC CON|C

RL 147.11 LAL ,00

NP 109.]1 LAP -1.60

RC Zl4.0Z7 GL 5.99

PLANETOCENTR|C CONIC

C3 Tg.ggG VHL B.944

LNCH ATNTH LNCH TIME

90.00 4 23 4|

90.00 0 39 20

lO0.O0 6 9 26

100,00 I 36 |6

110.00 8 2 59

110.00 1 _9 IZ

FLIGHT TiNE 106.0_ ARRIVAL DATE JUL ZZ 1966

01ST|NEE 595.384

LOk 96.05 VL Z5.697 GAL 19.51 ATL 87.84 HCA $lZ.E7 SNJ 116.02 [CC .37246 INC Z.IGT? vl 30.2B3

LOP 49.35 VP 36.211 GAP 21.53 AZP 88.55 TAL 149,45 TAP 101.73 RCA TZ.8IAPO |59.24 V2 $5.09]

GP -3.BZ 7AL 50.9? ZAP 173.04 ETS ZI§.97 Z4E I3Z.EZ ETE 184.10 ?A( 136.44 ETC |5G.14 CLP |?4,IB

OLA 15.41 RAL 93.70 RA0 6569.6 ¥EL |4.|90 PTH Z.GB VHP 13.617 0PA IO.Z| RAP 4Z.02 ECC 2,3|65

L-I TIME IN| LAT |NJ LONG IN| RT AS( IN| ATMTH IN| TIHE PO C$? TIN |NJ 2 LAT |NJ Z LONG

3507.40 -20,32 I3J.3B 308.40 69.95 5 22 B 2907.4 -12.99 123.65

4247.59 1.57 174.G3 299.50 61o72 ] 50 7 3647.6 °2.22 IGe.OI

3166,49 -23,26 107,45 309,53 70,69 7 2 13 2566,5 -25,6P 99.47
4063.77 4.3J 159.62 296.99 60.39 2 43 59 3463.8 ,33 J95.09

2811.20 o19,76 82,BB 311,96 72,35 B 49 50 2211,2 -31.99 Ta,3J

3991.?9 10,17 I50.59 293,41 57.|9 5 5 44 3591.8 5.77 144.26

0IFFERENTIAL CORRECTIONS

TOE Z.4239 TRA 6,73_2 TC5 -.9927 BAU 1,0617

ROE .97_O RRA .1537 RC3 -.0033 FAU .O0450

F0E .4429 FRA 1.4864 FC3 -.0487 BSP 17711

BOE Z.4907 BRA 6.7380 BE3 .9927 rSP -3|B

NI0-COUR$E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 5329.2 SGR 384.2 $G3 94.6 ST IllS.6 SR 369.8 $S 500.2

RRT .5389 RRF .9227 RTF .965| (RT .7916 (R$ -.7310 CST -.9954

SGB 5342.1 RZ3 .OOOB R|3 .9651 LSA 2191.2 NSA 229.9 SS* 10.4

SG! 5332.3 SG2 323.4 THA E,Z3 ELI 2134.0 EL2 225.8 ALF 7.97

LAUNCH DATE DEC 28 1965 FLIGHT TIN[ Z08,00 ARRIVAL OAT[ JUL 24 1965

H[LJO¢'ENTRJ( CONIC

RL 147.12 LAL ,O0

RP 10_.O7 LAP -1.43

R( 215.599 GL 5.J9
PLANETOCENTR|C CONIC

C3 92.846 VHL 9.636
LNCH AZHTH LNCH TIME

90.00 4 38 36

90.00 0 38 19

JO0.O0 6 23 I

100.00 1 36 56
110.00 8 14 28

110.00 2 | 59

DISTANCE 599,565

LOt, 96.05 VL 15,661 GAL 17,13 AZL 87,97 HCA 315,48 SNA lIS,B3 ECC .39272 INC Z,0344 VI 30.293

LO# 51,56 VP 36.199 GAP 22,92 AZP 98,55 TAL J42.29 TAP 105,77 RCA 70,34 APO 161.52 v2 35.06T

GP °3.77 ZAL 37,4J 7AP J7_,J9 [TS ZJJ,6_ ZAE JSZ.0J ETE I64,05 7AC J36,52 £TC J65,6J CLP 173,16

OLA 2d,98 RAL 55.48 RA0 6569.9 VEL 14.635 PTH 2.65 VHP I4.407 OPA II.00 RAP 44.10 E(C 2.9280
L-I TIM_ IN| LAT INJ LONG IN| RT AS( IN| AZHTH |NJ TIME PO (ST TIM IN| 2 LAT IN| 2 LONG

3512.93 -20.19 |31.14 312.60 69.72 5 31 29 29|2.9 -22.17 124.0|

4308.63 3.55 119.06 301.92 61.99 ! 50 B 3?0B.B -.24 I71.42
3|77.36 -25.02 JOB.J5 313.70 70.38 7 15 59 1577.4 -25.48 JO0.2Z

4119,63 6.18 162,71 300.49 60.70 2 45 35 3_J9.6 2.23 J56,19

2829.71 -29,39 84.11 316.14 71,70 9 I 37 Z2ZB.T -31.60 ?5.60

4041.05 JI.97 I53.27 Z96.99 57.74 3 9 20 344J.0 7,63 146.96

ORBIT DETERMINATION ACCURACY

ST 2057.2 SR 355.Z SS 906.B

CRT ,1742 CR$ -.7J82 CST -.9969

LSA 2|36.1 MSA 226.0 SS4 9.S

ELI 2075,7 EL2 222,8 4LF 7,70

DIFFERENTIAL CORRECT|ON|

TOE 2,4421 TRA 7,401| TC3 -,7975 BAU .9B99

ROE .9942 eRA .J834 RE3 -.0025 FAU .003IB

FOE .4409 FRA |.5832 FC3 -.0297 9SP J7718
gO[ 2.5133 BRA 7.4034 Be3 ,7975 FSP -313

NI0°COURSE EXECUTION AECURACV

9GT 5195.5 9GR 375.3 SG5 92,7

RRT .5568 RRF .544| RTF .9702

SGB 5309.6 R23 .000J R|3 .9702

SGI 5299.6 $G2 309,3 THA 2.26

LAUNCH DATE DEC 29 1965 FLZGHT TIN[ 2_0.00 ARRIVAL DATE JUL 26 1966

,£LIOCEH7#ZC CONIC

RL J4T.|Z LAL .00

RP 1OB.O5 L&P -1.25
R( 217.|44 GL 4.41

PLANETOCENTRIC CONIC

C9 108.512 VHL 10.417

LNCH ATHTH LNCH TIME
90.00 4 53 16

90.00 0 96 38

100.00 6 95 50

|00.00 l _6 44

|10.00 B 25 15

110.00 2 3 49

DIFFERENTIAL CC_RECTION$

TOE 2.4704 TRA 8.|277 TC3 -.6200 BAU .8995

ROE .6131 RRA .2146 RC5 -.00JJ FAU .00J69
FDE .4417 FRA 1.69|4 FC3 -.0139 BSP 17692

BOE 2.5453 ERA 8.J505 BE3 .6200 FSP -307

DlSTdNCE 60J.192

LOL .96.05 VL 25,617 5AL 19.0_ AZL 89,|0 HCA 518,70 SNA 115,66 ECC .4|564 TNC 1,6961 VJ 90.285
LOP 54,77 VP 36,168 GAP ZA.EB ATP 88,58 TAL 14T.Z7 TAP 105.97 RCA $?.58 4PO J63.73 V2 35.080

GP -3.73 7AL 36.03 7AP J7|.23 ET$ 207.99 2AE JSJ.7t ETE J84.00 7_C J40.52 ETC 165.02 ELF J72,06

OLA 24.52 RAL 57.06 RAD 6570,1 VEL 15.161PTH 2.72 VHP 15.293 DPA Jl.T3 RAP 46.JZ [co |.TAGS
L-I T]_E ]NJ LAT INJ LONG INJ RT AS( INJ ATMTH SNJ TIME PO (ST TJH ]HJ 2 LAT ]NJ _ LON0

351B.98 -20.06 132,10 3|6.57 69.58 5 51 54 2919.6 -12.66 124.39

4369,72 5,49 JB|.4B 305.17 62.18 I 49 2? 3769.7 J,T2 ITa.BZ

3J87.86 -22.77 109.93 3J7.64 T0.10 ? 28 58 25a7.9 -25.2B 100.93

4175.68 6.04 165,83 303,79 61.11 2 46 20 3575,7 4.12 159.24

2845.55 -29.03 85.28 320.09 71.10 9 12 41 2245.9 -3|.35 ?5.65

4090.76 13.75 156.00 300.39 58.40 3 JJ 59 5490.B 9.46 149.52

HI0-CO_RgE _X_CUTION A(EURAEY ORBIT DE TERHIHA TION 4C{UR4CY

$5T 3259.0 $GR 36J.3 6G5 90.B ST 2005.1 6R 339.4 SS 917.0

RRT .5782 RRF .5650 RTF .9749 CRT .75?5 CRS -.7067 CST -.997J
SGB 5271.4 R23 -.0005 R|3 .9749 LSA 2086.5 MSA 224.Z SSA 9.2

SGI 5263.2 SG2 294,6 THA 2.28 ELl 2021,8 EL2 219.8 ALr 7.39

LAUNCH DATE DEC 28 1965 FLIGHT TII4_ 2|2.00 ARRIVAL DATE JUL 28 1966

HEL|OCENTRIC CONIC

RL 147.12 LAL .00

RP 107.99 LAP -1.O7

RC 218.662 GL 3.67
PLAHETC_(NTR_C CONIC

C3 12T.790 VHL 11.304

LNCH A_HTH LNCH TIME

gO.OO 3 6 36

90.DO 0 34 I1

|00.00 6 47 49

1DO.DO J 35 39
110.00 8 35 J7

lJO.O0 2 4 41

LOL 96.05 VL

LOP 57,99 VP
GP "3.70 7AL

0ISTANCE EO3,||J

25,594 GAL ZI,I2 AZL 98,26 HEA 521.91SMA J15,49 ECC ,44|£T INC 1.?397 V| 30.283

36.177 GAP 25.96 ATP BB.63 TAL 146.46 TAP 108.37 RCA 64.49 APO J66.90 V2 39.092
_4.85 ZAP |70.|5 ET$ ZO4,B? ZA_ |3|.54 ETE 185.94 ZAC 142.43 ETC 164.36 ELP 170.87

OLA 24.03 RAL 58.43 RAD 6570.4 VEL 15.183 PTH 2.80 VHP 16,30_ DPA 12.42 RAP 48,07 £CC 3.1029

L-I TIME INJ LAT INJ LONG INJ RT A$C ]NJ_TNTH |NJ TIME PO CST TIN |NJ 2 LAT INJ 2 LONG

3524.01 -19.93 13_.44 320._8 _9.4_ 6 5 _0 2924.0 -_2.55 |24.75

4429.98 7.39 184.88 308.22 62.59 I 48 I 3830.0 3.66 178.19

3197.68 -22.54 J09.47 321.32 69.B3 7 4| 6 2597.7 -25.09 JOJ.60

423_._4 9.96 168.98 )06.90 _J.64 2 46 Jl 363J.5 5,99 J62'32
1861,45 -28,67 96,38 323,77 10.53 9 22 58 _26J.5 -5|,05 77.99

4J40.53 15.52 156.79 303.60 59.15 3 J3 4J 5540,5 JJ.3| |92.2J
ORBIT D£TERM/NATJON AECURA(Y

ST 1959.8 SR 322.8 $s 551._

CRT .7419 CRS -,6965 EST -.9977

.9794_ L_A 204J.5 MSA 2J_.6 $SA $.6

2.29 EL| J971.6 EL2 214.8 ALF ?.06

O_FFERENT_AL CCRREET/ON$

TOE 2.5|14 TRA 8.9246 TC3 -.4399 BAU ,7957
ROE .6317 RRA .2469 RE3 .0005 FAU-.O0004

FDE .4459 FRA 1.8J28 FC3 .0005 BSP J7639

BDE Z. 5996 BRA 8.9291 BE3 .4599 FSP -30J

M/DoCOUR$£ EXECUTION AE(URAEY
SGT 5218.6 5GR 3_B,_SG3 99,|

RRT .5970 RRF ,59_4 R?F .9794

5G| 5222.B 5G2 279,2 THA

ZOB9



JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL 2, 1965-66_

LAUNCH OAT[ O[C ZJ 1965 FLIGHT TIN( El4.00 ARRJ¥AL DATE JUL 30 1966

HEL|OCENTR|C CON|¢

RL lA?.lZ LAL .00 LOL

RP 10?,95 LAP -.89 LOP

RC 220.i52 GL 2,9T GP

PLANETOCENTRIC CONIC

C3 J5J,?03 VHL |2.3J7 DLA

DZSTANCE EO4.116

92.05 VL 25.565 GAL 23.44 ATL BB.44 HCA 375.13 SNA

61.|9 VP 36,168 GAP 27.90 ATP 8_.7_ TAL J45.88 TAP

-3.66 7AL 3].89 7AP 169.94 ETS |OZ.]7 ZAE ]30.85 ETE

13.53 RAL 59.56 RA0 65?0.6 VEL 16.524 PTH _.88 VHP

115.34 E¢C ,4?134 |NC 1.5538 Vl 30.ZS3

l/l,00 RCA 60.9T APO J69.?0 VZ 35,105

183,86 ZAC |44.Z2 [TC 163,65 CLP 169.56

LNCH ATNTN LNCH TIN[ L-I TIME IN| LAT

90.00 5 18 54 3518.79 "19,BZ

90,00 0 30 55 4489.3| 9,24

100.00 6 5d 52 3206,48 -22.34
100,00 I 33 38 4286.86 |1.63

110.O0 B 44 18 1876.J1 -28.33

110.00 2 4 32 4190.00 17.22

O|FFERENTIAL CORRECTIONS

TOE 2,5?33 TRA 9°8064 TC3 o.3]56 8AU .6400

ROE .6501 RRA .2800 RC3 .0024 rAu-.OOZlf

roe .4550 FXA 1.9510 F(3 .0124 BSP J7457

BOE 2.£542 BRA 9.8104 B¢3 .3156 FSP -293

17.472 0PA 13,06 RAP 49.91 [CC 3,4966

|NJ LONG |NJ RT AS[ |NJ ATNTH IN| TIN[ PO ¢$T TIN IN| 2 LAT IN| Z LONG

132.75 323.69 69.33 6 J? 43 2928.B -22.43 123.06

|8_.27 31|.03 63.|J | 43 44 3889.3 5.36 18].52

I10.04 324.70 69.60 T 32 |B 2606.5 -24.91 102.19

112.13 309.77 62.27 2 45 5 3686,9 ?.B3 163,41

87.39 327.14 I0,02 9 32 _A 2276.1 -30.79 79.05

1£1,61 30£.39 60.0| 3 14 22 3590.0 13.11 13A.92

MZ0-(OUR$E EXECUTION ACEURACV ORBIT 0ETERNINATION ACCUR4CY

SGT 5176.1 SGR 334.2 SG3 87.5 ST J9]3.5 SR 305.3 SS 550.5

RRT .6153 RRF ._52 RTF .9834 CRT .7283 CRS -.6883 CST -.9983

SGB 5186.9 R23 -.OO|B RJ3 .9834 LSA 2003.3 NSA 2|I.1 SSA 8.1
SG| 5J80.2 $G2 163.3 THA 2.2B [L| 1926.5 EL2 207.9 ALF 6.71

LAUNCH DATE DEC 18 1965 FLi_AT TiME 2J6.00 ARR|VAL DATE AUG 1 1966

HELIO(EN?R|C CONIC D_5TANCE 603.934
RL |47.11 LAL .00 LOt. 96.0_ VL 25.538 GAL 16.09 ATL 88.66 HCA 328,33 SNA J13.20 EC( .SO32T IN( J.3429 vJ 30.783

Rp |01,9| LAP -.?0 LOP 64.41 VP 36.J62 GAP 30.J3 AZP 88.86 TAk 143.59 TAP 113.94 RCA 36,89 APO |73.4| VZ 3§.|17

RC 22|.6|5 GL 2.19 GP -3.62 7AL 33.16 TAP 167.58 ETS 199.80 ZAE I}0,EJ ETE J83.78 7AC 145,87 ETC 162.90 CLP 168.11

PLANIETOCENTRIC,CON_C

C3 181.?|8 VHL 13.480 DLA 23.00 RAL 60.44 RA0 857|.0 VEL I?,408 PTH 2.96 VHP 18.B23 OPA 13.63 RAP 3].63 ECC 3.9906

LNCH AZNTH LNCH TIME L-I TIME |NJ LAT |NJ LONG IN| RT AS[ ZNJ AZNTH |NJ TIM_ PO [ST T|N IN| 2 LAT |NJ 2 LONG
90.00 5 30 ? 3532.43 -19.73 132.98 326.T5 69.26 6 28 59 2932.4 -22.37 |15.30

90.00 0 28 4I 4547.52 JJ,0J |91.6_ 313.57 63.15 | 42 28 3947.5 7.39 184.81

100.00 ? 8 56 3113.83 -22.J6 1|0.52 327.?_ 69.41 8 2 30 1613.8 -24.76 102.69

|OO.OO I 30 33 434|,37 13.34 175,28 312.37 6_.00 2 42 34 3741.4 9.6J 168.47
l|O.OO 8 52 43 2889.J0 -28.03 88.28 330.J5 69.58 9 40 33 ZZBg.| -30.54 79.99

110,00 2 3 |4 4239.86 J8.86 J64.43 309.3| 60,95 3 i3 33 3638.9 |4,85 JflT.6A

DIFFERENTIAL CORRECTIONS NZ0-COURSE EXECUTioN ACCURACY ORBIT 0ETERMINATION ACCURACY
TOE 2.6506 TRAIO.7?_? TC3 -.|89J BAU .4595 SGT 3125.5 SGR 3|b.9 $G3 85.9 ST |869.8 SR 287.4 55 574.!

ROE .6884 RRA ._|28 RC3 .0041 FAU-.O04?2 RRT .6317 RRF .6230 RTF .9869 CRT .7159 CRS -.68J1 [ST -.9997

foe .4879 FRA Z.|063 rc3 .0215 BSP |7404 5GB 3|35.4 R23 -.002_ Ri3 .9869 LS4 1966.6 NSA 202.Z $sA 7,5
802 2.7335 8RA|O.7773 BC3 .J892 FSP -289 SGJ 3129,5 SG2 241.0 THA 7.26 EL| 1881.2 EL2 199.4 ALF 6.33

LAUNCH O_T[ DEC Z9 |963 FLIGHT T|N_ 2|8.00 ARRIVAL CAT[ AUG 3 |96_

HEL|OC[NTN|C CON ZC

RL 14T,12 LAL ,08 LOL 96.03 VL

RP 107,97 LAP -.52 LOP 67,62 VP

RC 22].030 GL 1,$3 GP -3,39 ?AL

PLANETOCENTR|C CONIC

C3 219.793 VHL 14.825

LNCH A_NTN LNCN TIME

90.00 3 _0 10
90,00 0 2| IT

|00.00 ? 17 54

JO0,O0 | 26 |4
|JO,00 8 59 57

110,00 2 0 AO

(T_rFFERENTI4L CO_RECTIONS

TOE Z.736] TR411.8404 TC3 -.0779 BAU .2296

ROE .6968 RRA .3441 RC3 .0039 rAU-.OOTg_

FOE .4963 FRA 2.2837 FC3 .03|3 85P 17313

BDE 2.8404 8R411.8454 BC3 .0781FSP -EB4

DISTANCE 602.|_9

25.5|5 GAL 29.13 ATL 98.91NC4 33J.37 SNA 115.0_ ECC .544|3 IN[ 1,0839 VJ 30,Z83

3_.137 G4P 32.19 A?P 99.04 T4L |45.67 T_P 111.24 RC_ 32,4_ _PO JTf,?0 V2 33,130

32.71 74P 166.02 ITS 197.70 74E J_9,38 ETE |83,68 74C |47.34 ETC 162.13 CLP 166,4B

DLA 21,44 RAL 6|,02 RAO 6571.3 VEL 18.4_9 PTH 3.04 VNP 20.398 OPA |4.14 RAP 33,1_ [CC 4,_173

L-I TIN[ [NJ LAT _NJ LONG |NJ RT 4SC IN| ATNTH IN| TIME PO [ST T|N IN| 2 L4T |NJ 2 LONG

3534.40 -19,_8 |33.J0 329.40 69._ 6 39 4 2934.4 -77.33 125.43

4604.44 |2.10 |94.95 313.18 64.48 | 38 | 4004,4 9.16 188.06

3219.14 -22.03 |t0.8? 330.33 69.27 8 Jr 34 2619.2 -24.63 103.O_

4394,83 14.91 |78.4! 314.65 63.82 2 39 28 3794,8 11.33 JTJ.flJ

2900.00 -27.77 89.02 332,73 69.2l 9 48 17 2300.0 -30.33 80.77

4_86.84 20.42 167._0 31|.72 61.98 3 12 7 3686,B 16.52 160.35

MID-COURSE E_ECUTION 4CCURACV CRB_T DE TERM|NA TION ACCURACY

SGT 5069.3 SGR 302.4 5G3 84.5 ST |827.7 SR _68.9 $5 603.8
RRT ,3463 RRF .6390 RTF .9899 CRT .7057 CRS -.6756 CST -.9991

SG_ 5078.3 R23 -.003| R13 ,9899 LS4 1934.0 NSA 191.9 SSA 6.9

SGI 5073.| $_2 230.6 THA 2.2| ELI |837.6 EL2 189.5 ALF 5.99

LAUNCH OATE DEC 28 1965 FLIGHT TIIA_ 220,00 ARR|VAL 0ATE AUG 5 1966

HELIOCENTRIC CONIC

RL 147.12 LAL .00 LOL

RP 107.84 L4P -.33 LOP

RC 224,456 GL 1,01 GP

PLANETC_ENTR|C CON|C

C3 268,649 VHL 16,39|

LNCH ATHTH LNCH TI_
90.00 5 48 37

90.00 0 14 29

100.00 7 25 4l

100.00 I 20 2_

110.00 9 6 |

110.00 1 36 36

OIFFERENTIAL CORRECTiONS

TOE Z.9977 TRAI3.0JTO TC3 .0J8_ BAU .07|8

ROE ,7034 RRA ,3715 RC3 .0074 fAU-.0|E|5

roe .3128 FRA 2.4867 FC3 .0392 BSP |1180

BOE 2.9823 8R413.0223 Be3 .0200 FSP -280

OISTANCE 598.383

96.05 VL 23.49? GAL 32.66 ATL 89.23 HCk 334.79 SN4 114.99 ECC .58863 INC .7691 Vl 3D.293

70.84 VP 36.156 GAP 3_.91 ATP 89.30 TAL 146.2J TAP J_J.0O RCA 47.30 4PO 182.68 V2 35,141

-3,53 74L 32.57 TAP 164.23 ETS 195.8J ?AE 129,34 ETE 183.56 74C 148,60 ETC 161,38 CLP 164.6Z

OLA 21.85 RAL 61.21 RAD 657|.6 V_L 19.747 PTH 3.12 VHP 21.248 OPA 14,5_ RAP 54,52 [CC 5.4213
L-I TIN_ IN| LAT IN| LONG IN| RT AS[ IN| 47MTH IN| TIN[ PO [ST TIN |NJ 2 LAT IN| 2 LONG

3534.02 -19.69 133.08 33|.58 69.23 6 47 31 2934.0 -22.34 125.4l

46_0.01 14,3J J98.24 517.60 63.30 I 32 9 4060.0 10.86 191.76

3722.|3 -2|.96 IJl.06 33f.30 69.20 8 19 _3 2627.1 -74.59 103,25

444T.J4 16.31 181.53 316.53 64.72 7 34 34 3847.t J2.97 174._?

2908.26 -27.3? 89.58 334.96 68.94 9 54 29 2308,3 o3D.17 91.35
170;|4 _13,74 63.07 3 8 50 3733,8 JS.ll J63.06

NI0-EOUR$E EXECUTION ACCURACY ORBIT 0ETERN_NAT|ON ACCURACY

SGT 5006.3 SGR 284.7 SG3 83.J ST J783,8 SR _30.2 S$ 640.6

RRT ._387 RRF .6323 RTF .9923 CRT .697T CR5 -.6720 [ST -,9993

SGB fi014.4 R_3 ",0036 RJ3 .99_3 LSA 1905,1 HSA 180.4 554 6,3

SGI 5009.8 SG2 2|4.1 THA 2.15 EL/ |794,4 EL2 178.4 ALF 5.64

E090



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 2, 1965-661

LAUNCH DATE DEC 29 1965

HELIOCENTRIC CONIC

Rk 147.1| LAL .DO

RP 101.87 LAP 3.02

RC 69.470 GL 11.31

PLAN(TOCENTRIC CONIC

C3 59.612 VNL 7.721

LNCH AZMTN LNCH TIME

90.00 i 33 26

90.00 10 46 35

100.00 Z 49 Z4

100.00 12 13 IB

110.00 3 45 26

110.00 13 33 45

FLIGHT TIME ?0.O0 4RRIVAL 04TE MAR 9 1966

DISTANCE Z09.165

LOL 97.07 VL Z9.644 GAL -14.53 AZL 86.96 HCA 96,43 SMA 143.40 [CC .2521§ INC 3.0404 VJ 30.284

LOP 193.52 vP 39.182 GAP -Z.77 ATP 90.34 TAL Z49.77 TAP 346.20 RC4 10?.24 APO 179.66 V2 35.132

GP 10.34 7AL 163.Z2 ZAP 6Z.?S ET6 3§Z.64 ZA[ 113.66 [TE 26.66 7AC 44.81 ETC 188.19 CLP -62.26

DL4 -10.77 RAL 289.46 RAD 6569.1VEL 13.452 PTN Z.46 VNP 4.590 OPA -10.05 RAP 311.86 ECC l.gSJl

L-I TIME IN] LAT ]NJ LONG ;NJ RT A$C IN] AZMTH |NJ T|ME PO CST TIN IN] 2 LAT |NJ 2 LONG

2145,13 -17.82 37o13 J66.76 1|2.37 2 9 I1 1§45.1 -14.64 29.91

5410.53 28.26 252,71 174.90 88.16 12 17 46 48?0._ 27.71 244.09

1900.06 -19.Z3 18.49 ]66.13 ||3.34 3 2J 4 1300.1 -I5.91 11.27

5]90.84 29.79 232.07 J74.63 87.36 13 39 49 4590.8 29.J0 223.34

1724.54 -22.96 3.34 164.30 116.05 4 14 II JiZ4.S -19.27 356.14

4939.12 33.88 212.64 J74.52 83.14 14 _6 4 4339.1 32.83 203.56

D|FrERENTZAL C(_QRECTIONS

TOE -.0750 TRA -.6629 TC3 .0000 8AU .0389
ROE -.5180 RRA .1736 RC3 .0486 FAU .10616

FOE .3372 FRA-I.6349 FC3-1.54ZI BSP 673
60[ .5Z14 BRA .6857 BC3 .04BB FSP -684

LAUNCH OAT[ OE( Z9 1963

HELIOCENTRIC CONIC

RL 14?.lJ LAL .O0

RP 107.90 LAP 2.93

RC 7J.643 GL 11.24

PLANETO_ENTRIC CONIC

C3 5B.Z89 VHL 7.633
LNCH ATMTH LNCH TXNE

90.00 1 34 41

80.00 10 45 50

I00,00 2 50 34

100.00 JE IZ 37

110.00 3 46 Z8
110.00 13 33 13

OZFr[R[NTIAL CORRECTIONS
TOE -.0623 TRA -.7182 TC3 -.0412 8AU .0575

ROE -.5087 RRA .J858 RC3 ,0612 rkU .IJ344

FOE .3481FRA-1.7385 FC3-1,6849 BSP 897

BDE .S125 6RA .7418 BC3 .0738 FSP -752

MI0-COURSE [XECUT|ON ACCURACY ORBIT DETERMINATION ACCUR4CY

8GT 503.8 SGR 412.2 SG3 232.B ST 160.2 8R 385.0 SS 179.5

RRT -.2172 RRF -,3954 RTF .4453 CRT .2485 CRS .63§3 CST -.3754

SGB 630.9 R23 .1544 R13 -.5178 LSA 404.5 MSA E05.2 554 19.8

$G1 322.9 SG2 387.6 THA 156.47 ELI 387.4 EL2 1S4.2 ALF 82.96

fLIGHT TIME 72.00 ARRIVAL DATE MAR It 1966

0?STANCE 21S.719

LOL 97.07 VL 29.634 GAL -16.38 AZL 87.03 HCA 99.66 SMA J43.30 ECC .24961 INC 2.9713 Vl 30.284

LOP 196.74 VP 39.163 GAP -2.12 AZP 90.30 TAL 249.71 TAP 349.36 RCA 107.53 APO 179.07 V2 35.120

GP 10.83 7AL 163.27 7AP 67.88 ETS 353.47 ZAE 175.58 ETE 36.74 7AC 42.88 ETC 168.63 CLP -67.45

OLA -10.89 RAL 289.52 RAO 6569.1 VEL 13.403 PTH 2.45 VHP 4.419 OPA -10.02 RAP 309.84 ECC 1.e693
L-I TINE INJ LAT INJ LONG |NJ RT ASC INJ ATMTH INJ TIME PC) CST TIN INJ 2 LAT INJ Z LONG

2135.60 -17.58 36.54 166.44 112.36 2 JO J6 1535.6 -14.37 29.34

5469.11 28.26 252.81 174.60 86.1J 12 16 39 4869.1 27.70 243.99

1890.73 -18.98 J7.9J 165.81 113.34 3 22 5 1290.8 -15.63 10.72

6189.19 29.78 231.95 174.53 87,30 13 39 6 4589.2 29.09 223.22

1715.73 -22.69 2.79 163,97 116.28 d J_ 3 1115.7 -18.98 355.62
4936.97 33.86 212,48 174.21 85.04 14 55 30 4337.0 32.81 203.40

MI0-COURSE EXECUTION ACCURACY ORBIT 0ETERMIN4 TION ACCURACY

SGT 534,4 SGR 417.9 SG3 2Sl.2 ST 171.2 SR 384.2 $5 J8A.3

RRT -.2646 RR_ -.4351RTF .3453 CRT .1649 CRS .6305 CSr -.6480

5GB 694.3 R23 .1376 RJ3 -.6031 LSA 403.9 MSA 217.6 SSA 19.8

SGJ 578.4 SG2 384.0 THA J57.59 ELl 385.5 EL2 168.3 ALF 84.81

LAUNCH DATE DEC Z9 1965

HELIOCENTRIC CONIC

RL J47.11LAL .00
RP 107.84 LAP 2.83

RC 73.645 GL IJ.]O

PLAN[TOCENTRIC CONIC

C5 56.995 VHL 7,549

LNCH ATNTH LNCH TIME

90,00 1 36 14
90,00 10 45 19

100.00 Z 52 A

lO0.DO 12 12 11

110.00 3 47 47

110.00 13 32 56

FLIGHT TIME 74,00 ARRZYAL DATE NAR J3 1966

DISTANCE 222.225

LOL 87.07 VL 29.615 GAL -14.22 AZL 87.10 HCA 102.88 SNA 143.15 ECC .2A717 ]NC 2_9015 Vl 50.264

LOP 199.97 VP 39.138 GAP -1.30 47P 90.65 TAL 249.52 TAP 352.40 RCA 107.75 APO 178.51 V2 35.10a

GP 11.31 ZAL 163.28 ZAP 73.03 ETS 354.34 7AE 175.57 [T[ 101.74 7AC 40.85 [TC 169.09 CkP -72.68

DL4 -]1.02 R4L 289.65 R40 6569.0 VEL 13.555 PTH 2.44 VHP 4.282 DPA -9.96 RAP 307.78 ECC 1.9360

L-I TIME IN] LAT IN] LONG IN] RT ASC IN] AZNTH JNJ TIN( PO CST TIN JN_ 2 LAT [NJ 2 LONG

2125.92 -17.32 3_.94 166.20 112.76 2 JI A0 1525.9 -14.09 28.76

5467.79 26.26 252,51 174.37 88.06 12 16 26 4867.8 27.68 243.69

1881.31 -18.72 17.33 165.56 113.74 3 23 25 1281.3 -15.35 10.15

5187.63 29,78 231.84 174.30 87.23 13 38 38 4581.6 29.01 225.10

1706.79 -2Z.42 Z.24 163.71 116.31 4 16 14 1106.8 -18.68 355.10
4934.9] 33.85 712.32 J73.97 84.95 14 55 11 4334.9 52.78 Z03.25

DIFFERENTIAL CORRECTION5

TOE -.0502 TRA -.7796 TC3 -.0887 6AU .0880
ROE -.50OE RRA .1953 RC3 .0739 FAU .11967

FOE .3583 FRA-I,8194 FC3-1.8177 BSP 1171

BO[ ,5028 BRA .8039 BC3 ,1154 FSP "806

LAUNCH DATE OEC 29 ]965

HEL|O(ENTRIC CONIC

RL IAT.IJ LAL .00

RP 107.98 LAP 2.?Z
RC 76.070 GL 10.94

PLANCTOCENTRIC CONIC

C3 55.719 VHL 7,48_

LNCH ATNTH LNCH T|ME

90.00 I 38 6
90.00 10 45 !

100.00 2 53 51

100.00 12 !1 58

110.00 3 49 24

110.00 13 32 53

DIFFERENTIAL COPRECTIONS

TOE -.O378 TRA -.8437 TC3 -.1413 BAU .1236

ROE -.4899 RRA .2044 RC3 .0871 FAU .J2498
FOE .3588 _RA-J,8816 FC3-J.94J6 BSP 1477

B0E .4914 BRA .8701 BC3 .1659 FSP "861

NIO-COURSE EXECUTION ACCURACY ORBIT DE7ERNrNATION 4CCURACV

SGT 618.8 5GR 423.6 SG3 267.5 67 184.9 SR 382.4 55 IBB.2

RRT -.3493 RRF -.4743 RTF .6292 CRT .0884 CRS .6304 CST -.70_0
SGB 749.9 R23 .1266 RI3 -.6?35 LSA 403.1MSA 230.1 S5A 19,9

$GJ 646.5 SG2 379.8 THA 159.01 ELl 382._ EL2 183.9 ALr 96.62

FLI(,d'IT TIME 76.00 ARRIVAL DATE MAR 15 1966

0ISTANC[ 228.686

LOt. 97.07 VL 29.389 GAL -14.07 ATL 87.17 HCA 106.10 SMA 142.89 ECC .24481 INC 2.8296 Vl 30.264

LOP 703.19 VP 39.107 GAP -.92 ATP 90.79 TAL 249.21 TAP 355.30 RCA 107.9] APO 177.87 V2 35.095
GP 11.76 7AL 163.25 ZAP 78.J7 E/S 355.24 7AE J73.|2 ET_ 129.46 ZAC 38.84 ETC J69._9 CLP -77.91

0LA -11.13 RAL 289.84 RAO 6569,0 VEL 13.307 PTH _,43 VHP 4.176 0PA -9.94 RAP 305.73 [CC 1.9170

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ A?NTM INJ TINE PO CST TIN INJ 2 LAT |NJ 2 LONG
2116.0J oJ?,06 33.34 166.01 112.95 2 13 22 J516.0 -13.81 28,17

5466.57 28.25 232,42 174.20 88.01 12 16 B 4866.6 2?.68 243.BJ

187J.64 -18,46 16,73 J65.38 IJ3.94 3 25 2 1271.6 -15.06 9.58

5186.16 29.77 231.73 174.13 87.18 J3 36 24 4586.2 29.06 222.99

1697.66 -22,14 1.67 163.62 |16.73 4 17 42 1097.? -18,38 354.56

4932.9J 33,84 212.J6 173.B0 64.86 14 55 6 4332.9 32.?6 205.09

NI0-COURSE EXECUTION ACCUR4(Y OR81T OETERM]NA TION ACCURACv
SGT 693.0 SGR 428.8 5G3 281,9 $7 200.7 SR 379.1 $S 190.4

RRT -.4103 RRF -.5116 RTF .6955 CRT .0179 OR5 .6251 CST -.75?6

5GB 8J8.7 R23 .]J80 RJ3 -.7269 L5A 401.0 NSA 243.0 554 J9.9

5GJ 723,7 5G2 37d.5 THA 160,37 ELI 379.2 EL_ 200°? ALF 89.25
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 2 1965.661

LAUNCH OAT[ DEC 29 1965 FLIGHT TIME 78.00 ARRIVAL 0ATE MAR 17 J956

HELIOCENTRIC CONIC

RL 147.11 LAL .00

RP IOe.OZ LAP 2.60
RC 7b.316 GL IO.??

PLANETO(ENTRIC CONIC

C3 54.452 VHL ?.3?9

LNCH ATHTH LNCH TIME
90.00 1 40 ]6

90.00 10 44 55

100.00 Z 55 55

lO0.O0 J2 II 56

110.00 3 51 18

110.00 13 35 3

0IrrERENTIAL CCRRECTIONS

TOE -.0265 TRA -.9156 T(5 -.J988 BAU .I6Z]

ROE -.4780 RRA .2J24 RE3 -I004 FkU .12896

FOE .555I FRA-J.�J94 FC5-2.0505 BSP 1813

BOE .4787 ERA .8399 8C3 .ZZ2? FSP -908

OISTANCE Z55.]OZ

LO_ 97.07 VL 29.555 GAL -JS.gZ AlL 87.24 HCA 109.31SNA 14Z.59 £CC .Z42fll [NC Z.7554 Vl 30.284
LOP 206.4] VP 59.070 GAP -.37 A?P 90.9l TAL 248.T9 TAP 558.J0 RCA 108.0| APE 117.17 V2 35.082

GP 12.18 7AL ]63.lB ZAP 83.E4 ETS 556.18 ZA£ I?O,]Z ETE 142.27 z4C 56.90 [TC 170.|3 CLP -83.O#

0LA -I|.28 RAL 290.|0 RA0 656_,0 VEL 15.259 PTH Z.4Z VHP 4,|00 0PA -9.87 RAP 503.74 [CC 1.8961
L-I TIME JNJ LAT |HI LONG IN] RT A$C JNJ ATNTH IN] TIME PO CST TIN |NJ Z LAT [NJ Z LONG

2J05.78 -16.79 54.7I I65.88 1|5.14 Z 15 ZZ 1505.8 -J5.51 21._6

5465.45 28.25 252.54 274.09 87.97 12 16 0 4865.5 27.6? 243.?Z

|861.68 -18.18 16,12 I65.25 IJ4.15 3 26 57 I261.T -14.77 g.99

5184.79 29.?7 231.65 174.02 B7.12 15 38 El 4584.8 29.05 228.89

1588.25 -21.85 J.10 163.38 I]6.98 4 19 Z? 1088.3 -IS.06 354.02

4950.98 55.85 212.0J 175.68 84.7? J4 55 14 4551.0 52.25 808.95

MJ0-COURSE EXECUTZON ACCURACY ORBIT DETERMINATION ACCURACY

SGT 782.5 SGR 455.5 SG3 295.5 ST 218.6 SR 574.6 55 J91.7

RRT -.465I RR_ -.5469 RTF .7464 CRT -.0419 CRS .6191 CST -.7997

5G8 894.4 R75 .1126 RI5 -.77J6 LEA 598.5 NSA 255.9 SSA ZO.O
SG| 8J5.0 SG2 568.4 THA 161.67 ELI 574.8 EL2 218.5 ALF 92.IZ

LAUNCH DATE OEC 29 1965 FLIGHT TIME 80.O0 ARRIVAL DATE MAR Ig 1966

HELIOCENTRIC CONIC 0IETANC( 24|.474

RL J4?.l] LAL .00 LOt. 97.0? VL 29.516 GAL -J3.76 AZL 82.32 HCA 112.53 SMA

RP 108.06 LAP Z.47 LOP 209.62 VP 39,028 GAP .I5 A?P 9|.05 TAL 248.26 TAP

RC BO.5_I GL i0.58 GP /_:_i 7AL 163.07 TAP 88,i? Ef8 5_7.16 ?A£ |_6.95 £T£

PLANE TO(ENTRIC CONIC

C5 53.|87 VNL ?.295 DLA -IJ.45 RAL 290.42 RAO 6568.9 VEL 15.212 PTH 2.4| VHP
LNCH ATMTH LNCH _IM£ L-I TIME IN] LAT IN] L_NG IN] RT ASC IN] ATMTH IN] TIME

90.00 J 42 44 2095.14 -J8.50 54.08 |65.81 115.54 Z I? 59

90.00 70 44 59 5464.4? 28.25 252.27 174.05 87.94 12 I6 5

JO0.O0 2 98 18 185J.52 -I7.89 15.49 I$5.|7 114.56 3 29 9

JO0.O0 12 IZ 5 5183.52 29.76 251.55 173,96 87.07 15 58 29

JiO.OO 3 55 30 J678.48 -21.55 .50 165.29 If?.20 4 2J 28
110.00 J5 33 23 4929.|3 55.82 211.87 175.6J 84.68 14 55 52

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE o.0162 TRA -,9882 TC3 o.2607 8AU .2021 SGT 878,7 SGR 457.5 $G5 301,6
RD£ -.4848 RRA ,2187 RE3 .1|54 FAU ,J3J55 RRT -.5127 RRF -.5801RTF .7845

tO( .5473 FRA-I.9268 FC3-2.1580 _SP 2170 SG8 981.6 R25 .JJJ0 RJ5 -,8056

DOE .d651 ERA I.O|2l PC5 .2845 rSP -934 SGJ 9]2.5 SG2 361,7 TNA 162.91

142.25 ECC .24026 INC Z,6TB3 VJ 30.Z84

.79 RCA 108.06 APO J76.40 V2 35.069

149,04 7AC 35.06 £TC |?0.69 CLP o88.13

4.050 0PA -9.79 RAP 301.88 ECC 1.8755
PO CST TIN IN] 7 LAT IN] 2 LONG

1495,1 -J3,ZO ZS.93

4864.5 2?.66 245.65

1251.3 -J4.45 8.38

4585.5 29.04 222.80
I078.5 -IT.T5 353.45

4529.1 32.TI 702.81

ORBIT D[T[RNINAT|ON ACCURACY

ST 258.2 SR 569,0 S5 190.9

CRT -.0900 CRS .6|81 CST -.8283

LSA 396.3 NSA 268.1 SEA ZO.O

ELI 570,0 EL2 256.6 ALF 95.63

LAUNCH 0ATE 0EC Z9 1965 FLIGHT TINE 82.00 ARRIVAL CAT( MAR Zl 1966

H[LIOC[NTRTC CONIC

RL |AT.|J LAL .00

RP I_8.10 LAP 2.54

RC 82.862 GL 10.38

PLANETOCENTR|C CONIC

C5 51.920 VHL 7.206

LNCH AZNTH LNCH TIME

90.00 ! 45 50

90.00 10 45 10
100.00 5 0 59

]00.00 12 12 2_

110.00 5 53 58
]I0.00 J5 53 55

0JFrER[NTIAL CORRECTiONS

TD[ -.0078 TRA-J.0620 TC5 -.526Z 8AU .2429
ROE -,4496 RRA .2242 RE3 .J265 FAU .13266

rOE .3298 FRA-J.9|_3 FCS-2.EJEJ BSP 2546

BO[ .4497 ERA 1.0854 _C3 .5499 FSP -962

O|$TANCE 24?°805

LOL 9?.07 VL 29.471 GAL -13.61 AZL 8?.40 HE4 1J5.74 SNA 141.83 £CC .23805 INC E.59?6 vJ 30.28_

LOP 2]2.83 VP 58.985 GAP .65 ATP 91.15 TAL 247.64 TAP 3.58 RCA |08.06 APE ]T5.59 V8 35.056

GP 13.00 7AL 162.95 TAP 92.94 ETS 558.]? 7A[ 165.73 ETE 155,14 7AC 35.39 ETC 171,50 CLP -93.02

OLA -1I.58 RAL 290.29 RA0 6568.9 VCL 13.164 PTH 2.40 VHP 4.023 0PA -9.67 RAP 300.17 ECC |.8545

L-I TIME IN] LAT IN] LONG IN] RT ASC IN] ATNTM |NJ TINE PO CST TIN _NJ 2 LATJNJ Z LONG

2085.98 -16.20 35.38 165.78 113,55 Z Z0 |4 1484.0 -JZ.Eg ZE.Ze
5465.68 28.25 252,Z1 ]74.02 8?.9l 1_ I_ 14 48_5.7 27._6 245.60

1840.4_ -17.58 14.83 1_5,15 114.57 5 51 40 1240.5 -14.1Z 7.7_

518_,44 29.?_ 231.45 I73.94 8?.05 13 58 45 4582.4 29.05 2Z_.T7

I668,25 -21.25 559.88 163.25 117.44 4 23 47 1068.2 -17,39 557.86

4927.40 35.8| 2II.?i 173,59 _4.60 14 56 0 452?.4 32.89 202.68

MID-COURSE EXECUTION ACCURACY ORBIT D[TERMINATION ACCURACY

$GT 981.9 SGR 440.? SG3 507.3 ST 259.J SR 56J.T 55 189.0

RRT -.5558 RRF -.6J13 RTF .8|26 CRT -.1278 CRS .6089 CST -,8546

$G_ 1076.3 225 .110_ RJ3 -.8277 LSA 393.7 HSA 279.8 SSA ZO.O

SGI 1016.4 SG2 3_4.0 ?HA 164.01 ELI 364.7 EL2 754.8 ALr 100.30

LAUNCH DATE DEC 29 1965 _LIGH? TIN{ 84.00 ARRIVAL 0AT£ MAR 73 1966

HELIOCENTRIC CONIC
RL 147.1| LAL .00

RP IO8.14 LAP 2.20

R( 8_.157 GL 10.15

PLANETO(_ENTRIC CONIC

C3 50.64? VHL ?.|J?

LNCH A_NTH LNCH TIM_
90.O0 | 48 37

90.O0 10 45 2?

JOO.O0 5 3 59

lO0.O0 12 12 48

IIO.OO 5 58 45

fie.DO 13 34 29

DIFfeRENTiAL CCRRECTIONS

TOE -.OOI_ TRA-|.|5_J TC3 -.3949 8AU .2836

ROE -.4332 RRA .2279 RE3 .1393 FAU .J5245

fOE .3128 FRA-I_8?8? fC5-2.2641B$P 293]

80( .4552 ERA 1.1587 BE3 ._]88 FSP -970

OISTANC[ 254.097

LOL 97.07 VL 29.421 GAL -13.45 ATL 87.49 HCA 118.94 SMA 141.58 ECC .25588 INC 2.5124 Vl 30.284

LOP 216.04 VP 38.933 G_P 1.12 AZP 91.22 TAL 248.93 TAP 5.88 RCA 108.05 APE 174.75 V2 35.D43

GP 13.59 7AL 162,75 TAP 97.51 £T$ 359.23 7A£ 160,63 ETE ]55.85 ZAC 3J.9! [TC J7J.95 CLP -97.?2

OLA -1|.75 RAL 291._2 RAD 6568.9 VEL 13.JI5 PTH 2.59 VHP 4.0J7 0PA -9.51 RAP 798.65 £CC J.8535

L-I T_ME IN] LAT IN] LCNG IN] RT A$C JNJ ATMTH IN] TIME PO CST TIM |NJ Z LAT |NJ Z LON_
20T2.15 -15.88 52.66 J65.79 JJ3.76 _ 25 9 J47_.J -J2,53 75.58

5463.J6 28.24 25_.18 ]74.05 8?.89 12 16 51 4863.2 IT.65 243.56

1828.95 -]?.26 14.13 J65.14 I]4.79 5 54 28 1228.9 -J5.77 7.07

5181.59 29.?6 231.39 J75.97 87.00 13 39 7 4581.6 29.02 222.66

1657,4A -20.89 3_9.22 J63.24 i17,69 4 26 23 J057.4 -I?.O2 352.Z=

4925.86 55.80 21J.62 173.82 84.53 14 56 55 4525.9 52.67 202.56
NIO-COURSE EXECUTION ACCURACY _R_IT DET[RN/NATION ACCURACY

SGT 1090.3 5GR 442.8 SG3 509.5 ST 280.8 SR 353.5 SS 186.|

RRT -.5925 RRf -.640_ RTf .8532 CRT -.1552 ORS .6042 CST -.8713

SG_ JI?£.8 R23 .1135 R13 -.8455 LSA 392.6 MSA 289.a SS4 Z0.O

SG1 1124.g 8G2 545.8 THA J65.0_ ELI 359.9 £L2 272.5 ALF 106.90
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JPLTM 33-99 EARTH--VENUS TRAJECTORIES (VOL 2, 1965-66]

HELIOCENTRIC CA_ZC

EL 147.1] LAL .00

RP 108.t6 LAP Z.05

• C B1.465 GL 9.90

PLANETOC(NT/ZC CONXC

C5 49.365 VHL 7,026

LNCH ATNTH LNCH TIN(

90.00 ] 52 5

90.00 10 45 4B

100.00 3 ? 2!

100.00 JZ J3 J3

110.00 4 J 5t

110.00 ]3 35 JI

01STANCE 260.350

L_L 97.0? VL 29.36? GAL -13.26 47L 67.56 MC4 122.i5 SMA

LOP 219,25 VP 38.960 GAP 1,57 ATP 91.29 TAL 246,|5 TAP

GP ]3.79 ?AL 162,5_ 2AP 101.65 [T$ .32 2A( 157.66 (T(

J40.90 (CO .23374 INC 2,4Z19 V] 30.284

6.30 RCa 107,97 460 ]73._4 v2 35.030

lG?.?Z ZAC 30.64 (TO 172.66 CLP-]OZ.ZO

OLA -]J.94 RAL 291.69 RA0 6568.6 VEL 13.066 PTH 2.38 VHP 4.029 OPA -9.30 RAP 297.35 ECC 1.0JZ4

L-J TIME IN] LAT IN] LONG IkJ RTA$C IN] AZMTH IN] TIN( PO CST TIM IN] 2 LATXNJ 2 LONG

2059,49 -15.53 31.89 J65.64 113.9J Z 26 24 1459.5 -12.16 24,64

5463.04 26,24 252.17 !74.13 8?.86 12 16 51 4663.0 27.65 243.35

IB16.66 -16,90 |3,39 165.19 115.05 3 37 37 1216.7 -J3.39 8.36

5J6J,11 2_,75 _31.35 174.05 66._8 13 39 34 4561.1 29.02 222,63

1645,93 -20,52 356,53 |63,28 /17,96 4 29 18 1045.9 -16.62 33J,58

4924,60 33,79 211.52 173,69 84.48 14 $7 16 4324.6 32.65 202,47
D|FF(RENT|AL C(_RECTION$

TOE .ODIO TRA-I.2093 TC3 -.4664 BAU .3236

R0( -.413J RRA .2_05 RC3 .J523 FAU .]3131

FOE .Z676 FRA-J.6_6_ FC3-2._02B BSP 3327

BOE .4151 BRA 1.231! BC3 ,4907 FSP -976

NI0-COURS[ EXECUTION ACCURACY ORBIT 0£TERM|NAT;ON ACCUNACY

SGT |202.3 SGR 444.Z $G5 _09.? ST 303.0 _ 343.4 $$ ]B].9

RRT ".6263 RRF -.6667 RTF .8465 (RT -.1735 CRS ,5925 CST -.$666
6Ge |261,6 RZ3",J|?B 213 -,6565 LSA 393ol MSA 296.5 SSA ZO,O

$G1 1236,8 $G2 336.6 THA 165.91 ELI 356.6 EL2 281,4 ALF 111.09

LAUNCH OAT£ 0£C 29 ]965 FLIGHT TIN( 66.00 ARRIVAL 0kTE MAR 27 1966

HELIOCENTRIC CONI£

RL ]4?.JJ LAL .00

Rp J06.22 LAP 1.90

RC 89.785 GL 9.61

PLANETOC£NTRIC CC_IIIC

C3 48.074 VHL 6,934

LNCH A_MTH LNCH T;ME

90.00 1 53 5?

90.00 JO 46 $

100.00 3 JJ 5

lO0.O0 J2 J3 41

JJO,OO 4 5 19

1;0.00 13 35 57
OIFFERENTIAL CORRECTIONS

TOE .0024 TRA'J.ZB09 Y(3 -.5405 BAU ,3633

ROE ".3955 RRA ,23J6 RC3 .16_4 rAU *JZgZO

FOE .2591 FRA-J,7599 rc3-z,3267 8se 3726

BO£ .3953 BRA ].3017 BC3 .56_2 rsP -977

0ISTANC( 266.567

LOt. 91.07 VL 29.309 GAL -J3,I2 A?L 87.68 HCA 125.35 SMA J40.40 ECC .23165 INC 2,3248 vJ 30.284

LOR 222.4_ VP _.B2A GAP 1.99 A?P 91,35 TAL 245.26 TAP 10.64 RCA 101.67 APO 172.92 V2 35.0J6

GP I4.20 ?AL J62.26 ZAP 105.94 ET$ |.47 ZAE 154,85 ET( 159.04 ?AC 29.60 (TC |73.44 CLP-]06.45

0LA -J2.15 RAL 292.22 RAO $568.6 VEL 13.017 PTH 2.37 VMP 4.05? 0PA -9.03 RAP 296.26 ECC J.79J2
L-J TIN( IN] LAT |NJ LONG IN] RT AS( IN] ATNTH IN] TIME PO CST TIM IN] 2 LAT IN] 2 LONG

2045.61 -15,15 31.01 J65.93 1|4.2J 2 30 3 |445.6 -11.75 24.04

5463,47 28,25 252,_ 174,25 87,90 J2 I? J_ 4663,5 27.66 243.58

t803.39 -16.52 I2.59 165,27 115.21 3 4J 9 1203.4 -12.98 5._9

S161.12 29.75 231.35 174.17 66.96 J3 A0 2 4561.1 29.02 222.63

1633,35 -20.J3 357.79 163,36 118.23 4 32 33 1035.5 -16.20 350.87

49Z3.73 33.78 211.45 173.81 84.44 J4 58 0 4323.7 32.64 202.40
MIO-COURSE EXECUTION ACCURACY ORBIT OETERMINAT|ON ACCURACY

SGT J3J6.6 SGR 444.8 SG3 301.5 ST 325.6 SR 332.2 SS JT6.e

RRT -.6589 RRF -.6958 RTF .8597 CRT -.1640 CRS .5764 CST -.e985

SG6 |389.9 RE3 ,1244 213 ",6682 LSA 366,7 MSA 299.? SS4 20.0

SGJ 1350.9 SGZ 3_6.9 THA 166.69 ELl 358.0 £L2 296.9 _LF 131.90

LAUNCH 0ATE DEC 29 1965 fLIGHT TIME 90.00 ARRIV4L 04TE M_R 29 |_66

HELIOCENTRIC CONIC

RL 147.|| LAL ,00

RP 105.26 LAP ].74

RC 92,112 GL 9,29

PLANETOC(NTR_C CONIC

C3 46.770 VHL 6.839

LNCH ATMTH LMCH TIME

90.00 2 O 17

90.00 10 46 26

lO0.OO 3 J5 16

100.00 J2 14 ?

110.00 4 9 |l

ZlO.OO 13 36 42

01STANCE 272.75!

LOL 97.01VL 29.247 GAL -]2.94 ATL 67.78 MCA 126.56 SNA 139._6 (CO .22955 INC 2.21_8 Vl 30.2B4

LOP 225.65 VP 36.766 GAP 2.40 ATP 91.36 TAL 244,55 TAP 12.91 RCA 101.15 APO 171.97 V2 _5.003

GP 14.64 ?AL 162,00 2AP ]09.77 ET$ 2,66 7A( 152.22 ET( 159.96 Z_C 28.79 [TC 174.3] CLP-IJ0.46

0L& -12.39 RAL 292.60 RAO 65_6,7 VEL 12.967 PTH 2.36 VHP 4.099 0PA -6.69 RAP 295.44 ECC J.T697

L-I TIH( INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CgT TIM INJ 2 LAT IN! 2 LONG

2030.86 -14.73 30.17 166,05 |14o46 2 34 7 1430.9 -11.3| 23.11

5464.66 26.25 252.26 174.41 87.94 It l? 30 4864.1 21.66 245.61
1766,92 -16.10 |1,72 16J.39 J15.53 3 45 _ 1188.9 -12.53 4,75

51$1.63 29.76 231.41 174,33 e?,0l 13 40 29 458].8 29.02 222.68

1620.09 -19,69 356,99 _3.41 J18.52 4 36 11 1020,! -J3.73 350.11

4923.43 33.76 211,4_ !73.96 64.42 14 56 46 4323.4 32.64 202.38
OIFF(RENTIAL CORRECTIONS

TOE -.0OO1 TRA-|.3494 TO3 -.6|63 BAU .40|3

ROE -.3731RRA .23!7 RC3 .176_ FAU .12612
rOE .2320 FRA-I.6768 FC3-2.3345 6SP 41!_

BO( ,3751 8RA 1.3692 Be3 .64J9 FSP "9_0

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SG? 1432.1 $GR 444,8 $G3 303.0 ST 3i8.2 $R 319.9 S] 111.0

RRT -.664_ RRr -.1_2! RTF .6615 CRT -,IB75 CR$ .566a CST -.9056

868 1499,B R23 ,1342 213 -,8150 LSA 404,3 MSA 296.3 $SA 20,0

SG| I465,? 5G2 316,9 THA J67,40 ELI 367,0 ELI 296.! ALF 147,17

LAUNCH OATE DEC 29 !965 FL|GHT T_l_ 92.00 ARRIVAL 0ATE MAR 3! 1966

HELIC_ENTR]C CONIC

RL 147.11LAL ,00

RP |O8.31 LAP 1.37
RC 94.449 Gk 8.92

PLAN£TOCENTRIC CON](

C3 46.45T VHL $,742

LNCH ATMTH LNCH TIM_
90.00 2 5 9

90.00 10 46 3_

IOO.OO 3 19 57

100.00 ]2 14 27

110.00 4 13 29

!10.00 13 37 25

0ISTANC( 278.90!

LOt. 97.07 VL 29.!63 GAL -12.76 A?L 67.69 HCA 131.75 $MA 139.3J (CC .22136 INC 2.1051 VI 30.264

LOP 226.8_ VP 36.706 GAP 2.76 k?P 91.40 TAL 243.36 TAP J5.1! RCA !07.6! kPO ITl.O] v2 3A.990

GP 13.14 7AL 161.69 7AP 113,35 ETS 3.96 7AE 149,76 ETE 1_O.57 7AC 26.22 ETC J75.29 CLP-JI4,2Z

0_A -12.66 RAL 293.43 RA0 6566.? VEL I_.916 PTH 2.35 VHP 4.J52 0PA -6.2?

L-I TIME IN! LAT IN! LONG IN! RT AS( |NJ A?NTM IN! TIME PO CST TIN
20|4,33 -|4,26 _9,J8 J66,_2 JJ4.73 2 38 43 J414.3

5466,69 26,23 _,4_ |74._ 86,02 12 17 42 4666.9

|??_.95 -!_,6_ 10,77 !6S.SS !J5,8J 3 49 _ 1!?_.9

3]63.50 29.7_ 23J.5_ !7_.55 6?.0? J3 40 5! 4563.5

J605,29 -19.2] 356.J! !6_._1 JJ6.63 4 40 15 !005.3

4923.92 33.78 21J.47 !74,_0 64,45 J4 59 29 4323.9
OZFF(R(NTIAL CORRECTIONS

TOE -.00T0 TRA-I.4!3! TC3 -,6954 6AU ,4385

ROE -.3529 RRA .2307 Re3 .!926 _AU .J_266

FOE .J97! FRA-J.3598 FC3-Z,336! 05P 4526

BO£ .3530 BRA !.4336 8C3 .7216 FSP -946

RAP 294.63 ECC !.T48]

IN] 2 LAT IN] 2 LONG
-J0.6] Z2,21

Z?.65 243.63

"JZ.03 3.63
29,04 222._0

-J5.2J 349.2?

32,65 202,42

ORBIT OETERMINATION ACCURACY

1ST 37069 $R 306.0 S$ 164,2

CRT -.Je?6 CR5 ,5426 CST -,9J46

LSA 414,9 MSA 292,6 SSA 20.J

ELI 36|.8 £L2 292.2 ALF 156.33

NIO-COUR6E EXE(UT|ON ACCURACY

SGT !346.7 SGR 444.? $G3 797.?

RRT -,7106 RRF -.?464 RTF .6?33

SGB !6J!,3 223 .J456 R!3 -.68oo
SGJ J56J.9 SGZ 306.3 THA J6e.Ol

Z093



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 2. t965.66t

=

LAUNCH 047[ 0EC 29 1965 FLIGHT TIME 94.00 ARRIVAL DATE APR Z |966

H[L|OC[NTRIC CONIC

RL laT.JI LAL .00

RP 108.35 LAP J.40

R¢ 96.?94 GL 8.49

PLAN[TO([NTRIC CONIC

($ 44.132 VHL 6.643

LNCH ATNTH LN(H T|ME

90.DD 2 JO 39

90.00 10 46 31

100.00 3 Z5 15

lO0.O0 JZ I_ 36

110.00 4 IS 20
II0.00 I> 3e 0

01rFERENTIAL CORRECTIONS

TOE -.0182 TRA-I.4T6? TC3 -.7769 8AU .4745

ROE -.3196 RRA .1288 RE3 .2076 rAU .11876

rOE .1598 ¥RA-I.4966 F(3-Z.3298 88P 493I

BO£ .3301 0RA 1.4945 EC5 .8042 FSP -955

0ISTANC[ 285.02Z

LOL 97.07 VL 29.116 GAL -12.58 AZL 88.02 MCA J54.95 SHA 158.T5 £CC .Z2557 INC 1.9785 Vl 30.264

LO# 252.04 VP 58.845 GAP 3.15 AlP 91.40 TAL 242.50 TAP 17.Z5 RCA t07.45 APO 170.04 v2 54.977

GP 15.70 7AL 161.55 ZAP 1|8.84 ITS 5.55 ZA[ 147.47 IT[ 160.92 ZAC 2?.89 [TC ]?6.40 CLP-IJ?.?6

OLA -17.98 RAL 794,|1RAO 6588.7 VEL 12.865 PTN 2.54 VHP 4.2|6 DPA -?.76 RAP 294.44 £(C J.7263
L-I TIME INJ LAT INJ LONG INJ RT A$C INJ A2MTH |NJ TIN( PO CST TIN INJ 2 LAT |NJ Z LONG

1995.SJ -J_.73 28.08 )88.47 J15.01 2 45 55 1595.8 -JO.Z5 ZI.J_

54?0,54 _8.26 252.7J 174.89 88,I8 12 I? 42 4870.5 Z?.?| 244.O_

1755.|0 -15.09 9.7J 18S.74 ll6.JJ 5 54 50 1155.1 -11.46 2,80

5|86,48 2g.77 251.75 J74.82 87.19 15 41 2 4586.5 29.06 225.02

1588.86 -18.81 555.15 168.78 119.17 4 44 49 988.9 -14.64 346.35

4925.49 53.79 211.59 174,47 84.52 15 0 6 4325,5 52.67 202,53

NI0-COURS[ (XECUTION ACCURACY ORBIT DETERMIN4TION ACCURACY

SGT 1885.5 SGR 444.8 SG3 291.1 ST 595.6 SR 290.8 SS 156.9

RRT -.7555 RRF -.7747 RTF .8774 CRT -.1712 CRS .5114 CST -.9732

8GB |7_3.9 RZ5 .1600 RI5 -.8858 LSA 4_8.5 MSA 285.1 SSA ZO.J

SGI 1698.4 SGZ _95.8 THA 1_.54 ELI 400.1 (LZ 281.9 ALr 165.45

LAUNCH DATE 0£C 29 1965 FLIGHT TIME 98,00 ARRIVAL DATE APR 4 1966

HELIOCENTRIC CONIC 0157ANC£ ZgI.II3

RL 147,1J LAL .00 LOt. 97.07 VL 29.047 GAL -12.$9 A2L 88.18 HCA 158.14 SMA 138.17 [CC .22585 INC

RP 108.39 LAP 1.25 LOP 255.25 VP 38.580 GAP 5.S0 AZP ¢1.57 TAL 241.19 TAP 19.55 RCA |07.27 APO

RC 99.J45 GL 7.99 GP J8,55 ZAL 180.98 TAP I19.88 ET$ 8.88 7A( 145.54 ET( 181.04 2A( 2?.78 [TC
PLANETOC[NTRI( CONIC

C5 42,798 VHL 6.542 0LA -13.57 RAL 294.85 RA0 65_.8 VEL 12.815 PTH _.53 VMP 4.289 OPA -7.12 RAP
LNCH AFMYH LNCH TIME L-I TIt_ IN| LAT IMJ LONG IMJ RT A$E IN| A_MTH IMJ TIME

90.00 Z 18 9? 1974.75 -|5.JZ 18.84 I68.86 ]15.32" 2 49 52

90.00 IO 48 6 5476.13 IS.Z? 255.12 175.21 88.56 I2 17 22

IOO.00 5 51 18 J784.88 -|4.48 6.52 185.98 J16.44 4 0 15
IO(3.00 l_ 14 26 5191.25 Z9.79 ESZ.IO 175.15 87.58 15 40 57

110.00 4 25 50 1570.34 -|8.05 554.07 184.01 119.54 4 50 0
110.00 J5 58 14 4918.54 5_.81 211,83 J74.8Z 84.68 15 0 52

oIrrERENrIAL CORRECTIONS MIO-COURS( [XECUTI(N ACCURACY

TOE -.0355 TRA-I.55Z7 TC5 -.8805 BAU .5087 SGT 1781.1 SGR 445.1 8G5 285.2

ROE -.50SS nRA .ZZgO mc3 .2735 FAU .1J433 RRT -.7579 RRF -.8008 RTF .8797

FOE .1159 FRA-1.$947 FC3-Z.SIZ8 BSP 55|S $GB 1855.9 R25 .1785 RI5 -.8956

BOE .5075 5RA 1.5491 8C3 .88_J FSP -_04 SGJ J8|5.6 5G2 285.2 THA J69.00

!.8370 Vl 30.Z84
169.O? v2 34.964

177.66 CkP*J2J.O6

294.15 [CC J.?043

PO (ST TIM INJ Z LAT IN| Z LONG

1574.8 -9.60 19.92
4878.J 21.15 244.50

1154.9 -10.82 1.65

4591.2 29.11 223.31

9?0.5 o|5.98 547.37

4529.5 52.70 Z02.76

ORefT O[TERNINAT|ON ACCURACY

ST 41£.4 SR E74.5 55 |49.!

CRT -.I_9 CR$ .4775 C$? -.95OO

LSA 444.1HSA 270.6 SSA 20.7

ELI 420,0 EL2 268.9 ALF J70.J3

LAUNCH OATE 0[C 29 1965 FLIGHT TIME 96.00 ARRIVAL 0ATE APR 6 1566

HE_XOCENTRIC CONIC

RL 147.]l LAL .00

RP J08.45 LAP 1.05

R¢ 101.502 GL 7,40

PLANETOC£NTRIC CONIC

C5 41.455 VHL 6.459

LNCH ATMTH LNCH TIME
90.00 2 24 15

90.00 10 45 10

100.00 5 38 17

100.00 12 J5 49

110.00 4 50 8
110.00 15 38 27

OISTANCE 297.178

LOL 9?.07 VL 28.977 GAL -12.19 A2L 88.52 HCA 141.33 SMA 13?.58 (CO .22174

LOP 258.42 VP 38.5I_ _AP 5.85 ATP 91.5| ?AL 240,05 TAP _1.56 RE4 107,07

GP |1.11 2AL 160.5_ ZAP |22.48 [TS 8.52 2A( 145,54 ET( i80.93 ZAC 27.88

0LA -I$.84 RAL 295.85 RAO 6588.6 VEL 12.780 PTH 2,52 VHP 4.5?2 0PA -6.34

L*! TIME INJ LAT INJ LONG INJ RT 4SC INJ AZMTH INJ TIME PO CST TIN

1950,44 -12.4! 25.41 186.96 115.86 2 58 45 1550.4

5484.56 28.29 255.7_ |?5.8| 88.86 17 J6 54 4884.4
17I|.57 -I5.77 7.|8 _68,27 116,79 4 8 49 1111.6

5i98.47 29.81 151.64 J75.58 87.68 15 40 27 4598.5

1549.16 -17.35 552.84 184.18 1/9.95 4 55 57 849.2

4933.84 53.84 Z12.21 175._5 84.89 15 0 40 4535.8

INC 1.6769 VI 30.254

4PO I68.09 vz 54.951

CTC I79.08 CLP-IZ4.16

DIFFERENTIAL CORRfCTION8

TOE -,0558 TRk-1.5840 TC3 -.9485 BAU .5425
ROE -.2798 RRA .2208 RC5 ,24J5 FAU ,J0988

rOE .0807 FRA-I,2948 FC3-2.2948 8SP 5718

B0( .2855 BRA 1.5995 BE3 .978_ FSP -88_

MIO-COURSF. [X£CU?Z(_ ACCURACY

sGl J#eT.? SGR 446.7 SG5 275.2

RRT -,7797 _F -.8188 RTF ,8814

566 1949.5 R25 .1993 R18 -.8870

5G! 1950.0 SGZ _75.0 THA 160.38

RAP 294.24 (CO |.6821

IN| 2 LAT IN| 2 LONG
-0.85 J8.53

2?.80 245.09

-10.0? .31

29.17 215.89
-15.21 546.|4

52.77 _03.1_
ORBIT OE?ERMINA?iON ACCUR4( v

ST 459.9 $R 256.4 SS 141.2

(RT -.J_8_ CRS ,4206 CST -.84J|

LS4 462.2 NSA _55.5 SSA 20.5

ELI 441.7 EL2 255.5 ALF 173.62

LAUNCH 0ATE 0EC 29 1965 FLIGHT TIM( IO0.O0 ARRIVAL OAT[ APR 8 1966

HELIOCENTRIC CONIC

RL 14T.II LAL .OO

RP 108.46 LAP .87

_C J05.882 _L 8._8

PLAN_TOCENTRIC CONIC

C5 40.106 VHL 6.555

LNCH A_NTH LNCH TINE
90.00 2 52 50

90.00 10 A5 Z8

100.00 5 A6 28

100.00 IZ 12 5!
lIO.O0 4 57 28

JZO.OO _5 38 O

01STANCE _0_.2|7

LO(, 97.07 VL 28.905 G4L -11,99 AZL 88.51HCA 144.52 S_A 13_.9_ [(( .ZI_O

LOP 24|._ VP 58.44_ GAP 4.|5 AZP _I.Z_ TAL _58.82 TAP 23.54 RCA 106.86

_P JB.O5 2AL 380.J8 TAP J24.P_ ET$ 10.39 7AE 34J,48 ETE J60.8J 7AC 28.20

0LA -14.42 RkL 2_8.51 RAO 8568.5 VEL 12.707 PTH Z.3J VMP 4.465 OPA -5.39

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM

1921.85 -11.56 25.74 187.52 118.05 5 4 52 152/,8
5498.25 28.30 254.59 176.II 89.10 J2 15 4 4896.3

1684.27 -1Z.93 5.57 18_'.8Z 117.|_ 4 14 55 |084.5

5209.06 _9.84 _55.45 176.06 88.07 15 59 20 4609,1

1524.54 -16.49 551.43 164.60 120.38 5 2 55 924._

4841.58 35,89 Z12,85 J75.79 &5.25 IS 0 22 4341,6

INC 1.4929 Vl 50,284

APO 167.II vz 54.939

ET( JPO,70 CLP-J27,07

OIFF[RENTIAL CORRECTIONS

TDE -,0_47 TRA-JoSZ88 TCS-J.0_8 BAU ._74_

ROE -.ZSZ? RRA .2154 RC5 .28|4 FAU ,|0524

FDE .055_ FRA-1,1951 FC5-2.2718 0SP 6123

BOE .2885 BRA J.6430 Be3 1.0722 rsP -859

NI0-COUR$E EXECUTION ACCURAC_

SGT _0J5.8 SGR 449.8 $G3 _86,6

RRT -.7_99 RRF -,85_8 RTr .882_

SGB Z065.5 R25 .224| RJ3 -,8_79

$GI 2046.5 SGZ 265.7 T_A 169,69

RAP 2_4.40 £CC |.6600

INJ _ LATINJ 2 LONG

-?.9? 16,90
Z?.88 245.95

-9.18 358.?8

29.15 224.67
-12.35 544.79

31.88 20_.75

ORBIT 0ETERNINATJON ACCURACY

ST 464,5 SR 256.? S$ |33.7

CRT -.0949 (RS .5408 CST -.9546

LSA 482,8 NSA 236.9 SSA Z0.5

_L] 465,3 EL2 255.2 ALF 176.28

Z094



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 2, 1965-665

LAUNCH 0ATE ¢EC 29 1965

HELIOCENTRIC CONIC

RL 147.II LAL .00

RP 108.50 LAP .68

RC 106.225 _L 5.80

PL4NETOCENTRIC CONIC

C5 38.754 VHL 6,ZZ5

LNCH 4ZNTH LNCH TIME

90,00 Z 43 I0

90.00 IO 40 39

I00.00 3 56 16

IO0,O0 lZ IO 13

110.00 4 46 9

Jl0.00 J3 36 50

LOL 9?.07 VL

LOP Z44.79 VP

GP 19.17 ZAL 159.69 ZAP 127.J9 [TS

FLIGHT TIME I02.00 ARRI¥AL 04TE

DISTANCE 309.23E

28.631 GkL -11.78 AZL 98.72 HCA 14T.7| SNA 136.39 [CC .Z151! JNC 1.27?$

39.383 GAP 4.45 ATP 91.06 TAL Z]7.57 T4F ZS.Z? RC4 |06,64 APO 166,14

IZ.52 ZA[ ]59.66 ETE 160.05 74C Z6.7Z

DLA -15.14 R4L Z97.45 RA0 6568.5 VEL 12.654 PTH 2,30 VHP 4.564 OF4 "4.2Z

L-I TIME IN] LAT [NJ LONG IN| RT A$C IN| AZMTH IN| TIME PO C$T TIM

1657.49 -10.53 21.74 167.77 116,44 3 14 37 1287.5

55J5.29 28.32 255.84 176.72 89.72 12 12 32 4913.3

1651,6| -;I.gJ 3,69 167.06 J|7.62 4 23 48 1051.6

5224.40 Z9.67 234.57 176.69 88,67 13 57 18 4624.4

1495.35 -I5.48 349.77 165.00 lID.87 5 11 5 895.4

4953.42 33.95 213.75 |76.46 85.79 14 _9 Z3 4353.4

4PR I0 1966

V] 50.Z$4

V2 34.9Z6

ETC 152.57 CLP-129.?9

R4P 294.?0 £EE 1,6576

IN| 2 LAT |NJ 2 LONG

-6.$9 14,95

27.98 247,19

-g.12 356.94

29.36 225.B0

-JJ.ET 346.J9

33.00 204.65

OIFFERENT|4L CORRECTIONS

TOE -.1213 TR4-1.6649 TC3-1,I344 8AU ,6058

ROE -.2246 RRA .2080 RE3 .2835 FAU .10022

FOE -.O144 FRA-l.0854 FC3-2.2389 8$P 6494

BOE .Z553 BRA J.6778 8C3 1.1693 FSP -825

LAUNCH 0ATE DEC 29 1985

HELIOCENTRIC CONIC

RL |47oll LAL ,00

RP 108.54 LAP .50

RC 108,588 GL 4.71

PLANETOCENTRIC CONIC

C3 37.408 VHL 6,116

LNCH 47NTH LNCH TIME

90.00 Z 59 54

90.00 10 36 9

lO0.O0 4 B 17

IO0.O0 12 6 Z?

I|O,OO 4 58 4J

ZlO.O0 13 34 33

OIFFERENTZAL CCI_R[CT|ON$

TOE -.1706 TRA-J.6930 TC3-1.2350 BAU ,6367

ROE -.J939 RRA .J997 RC3 ,309_ FAU .09525

FOE -.0732 FRA -.9809 FC3-2.2043 86P 6896

BOE .2583 BR4 1.7047 BC3 J.2732 FSP -797

MI0-COUR$[ E_[CUT|ON ACCURACY ORB;T DETERMINATION ACCURACY

SGT 2|27.T SGR 454.6 $G3 256.9 ST 49J.0 SR 215.4 $5 126.9

RRT -.8J7| RRF -.8777 RTF .8822 CRT -.0539 CR$ .2399 CST -.9676

SGB 2|75.8 R23 .2534 RI3 -.8878 LS4 506.4 M$4 Z|E.I SSA 20.7

SG| 2160,4 SG2 258.1 THA 169,95 ELI 491.1 ELZ 215.0 ALF |78.32

FLIGHT TI14£ 104.00 ARRIVAL 04TE 4PR 12 1966

OISTANC[ 315.225

LOL 97.07 Vk 28.757 GAL -11.56 ATL 88,98 HCA |50.89 SMk 135.79 [CC .21659 INC 1.O214 Vl 30.284

LOP 247.97 VP 38.3|6 GAP 4.74 47P 90.89 TAL 236.27 TAP 27,16 RC& 106.41 APO J6_.I8 V] 34.914

GP 20.56 IAL I59.18 ZAP I29.1l ET$ 14.98 ZAE 157.91 ETE 159.24 ZAC 29.46 ETC 184,71 CLP-132.36

DLA -16.07 RAL 298.49 RA0 6568.5 VEL 12.601PTH 2.29 VHP 4.678 DPA -2.77 RAP 295.10 ECC 1.6156

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 L4 T INJ 2 LONG

I845,I5 -9.23 |9.30 |66.35 IJ6.89 3 26 39 |245.Z -5.55 J2.56

3537.75 28.3| 257.63 177.49 90.62 I2 8 27 4937.8 26.10 248.9?

181J.58 -I0.63 1.39 J67.6J JIB.10 4 35 9 1011.6 -6.79 354.7|

5246.57 29.89 236,21 177.49 89.54 13 33 54 4646.6 29.50 227.43

I459.98 -14.23 347.79 165.50 JEJ.4J 5 21 I 860.0 -9.9? 34|.28

4970.94 34,03 215,12 |77.32 86.59 14 57 24 4370.9 33./9 205.98

NI0-COUR$E EXECUTION ACCURACY ORBIT DE TERMINATION ACCURACY

SGT 2243.1 SGR 462.9 SG3 247.3 ST 522.2 SR 191.2 SS J23.6

RRT -.b324 RRF -.9018 RTF .862J CRT -.0040 CRS .0891 CST -.9808

$G8 2290.4 R23 .2853 R13 -,8878 L54 536.2 MSA |91,4 SSA Z|.I

SG| 2276.4 5G2 252.8 THA ]TO,J3 ELI 522.2 EL2 I91.2 4LF 179,9D

LAUNCH 0ATE DEC Z9 J965

HELIOCENTRIC CON IE

RL 147,11 LAL .00

RP 108,58 L4P .31

RC J10.951 GL 3.32

PLANETOCENTR[C CONIC

C3 36.078 VNL 6.006

LNCH ATNTH LNCH TIME

90.00 3 12 9

90.00 10 29 6

IO0.O0 4 23 31

IO0.O0 12 0 24

110_00 5 9 51

IIO.O0 13 30 33

FLIGHT TIME 106,00 ARRIVAL DATE APR ]4 1966

OIgTANCE 321.196

LOL 97.07 VL 28.682 G4L -11,34 A?L $9.29 HC4 154.07 SMA J35.20 [CO .21472 |NC .7063 VI 50.284

LOP 251,15 VP 38.250 GAP 5.01 47P 90.64 TAL 234.94 T4P Z9.01 RCA 106.17 APO 164.23 VZ 34.903

GP 22.29 TAL I58.60 TAP 130.69 ETS 17.86 24£ 136,13 ETE 138.J5 7AC 30.41 ETC J87,25 CLP-134.T9

OL4 -17.27 RAL 299.64 RA0 6568.4 VEL 12.548 PTH 2.27 VHP 4.608 OPA -,97 R4P 295.56 ECC |.5958

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIN INJ 2 L4T |NJ 2 LONG

1791.27 -7.58 16.23 169.13 1J7.37 3 42 0 1191.3 -5.85 9.53

5573.34 28.26 260.23 |76.47 91.92 IZ 1 59 4973.3 Z8,23 251.57

1560.95 -8,99 356.53 166.35 1|8.63 4 49 32 961.0 -5.10 _51.90

5278.89 29.88 238,62 |78.5I 90.60 13 28 23 4678.9 E9.67 Z29,82

1415.84 "12.65 345.34 166.18 122.02 5 35 26 815.8 -$.33 356.91

4996.77 34.12 2J7.13 |78.45 87.78 14 53 51 4596.$ 33.44 20?.95

DIFFERENTI4L CCRRECTION$

TOE -._339 TRA-I.7086 TC3-1.3392 BAU .6663

R0[ -.18]O RR4 .1888 RE3 .3390 FAU ,08983

FOE -,1369 FRA -.8897 FC3-2.1556 6SP 7263

BOE .2839 BR4 1.7190 8C3 1.3815 FSP -759

LAUNCH D4TE OEC 29 1965

HELIOCENTRIC CONIC

RL |4T,lJ LAL .DO

RP 108.6| LAP .I2

RC 113.313 GL 1.30

PLAN[TOCENTRIC CONIC

C3 34.791 VHL 5.898

LNCH 47NTH LNCH TIM_

gO.O0 3 33 53

90.00 lO 17 30

100.00 4 43 42

JOO.OO 11 50 41

J10.00 5 26 57

110.00 J3 23 58

OlFFER[NT|AL CORRECTIONS

TO[ -.3198 TRA-1.7108 TC3-1.4486 8AU .6959

ROE -.J234 RRA .J?50 RE3 .3740 FAU .O84|9

FOE -.2|39 FRA -.7585 FC3-2.0950 66P 7654

806 .3426 BRA 1.7197 8C3 J.4961 FSP -724

MID-COURSE EXECUTION ACCURACY OR81T DETERMIN4TION JCCURACY

SGT 2356.J SGR 474.3 SG3 236.3 ST 560.6 SR 164.1 SS 125.3

RRT o.8434 RRF -.9239 RTF .88|3 CRT .0515 CR$ ".0865 C$T -,9855

SGB 2403.3 R23 .3202 R13 -,6972 LSA 574.J NSA 163.9 364 El.?

SGI 2390.2 SG2 251.2 TH4 170.26 ELI 560.7 ELI |63,9 4Lr .94

FL|GHT TIl_q[ I08.00 4RRIV4L DATE 4PR J6 1966

OIgTANCE 327.147

LOt. 97.07 VL 28.606 GAL -IJ.I] ATL 89.69 HCA 157.25 $MA J34.60 ECC .21312 ZNC .3136 VJ 30.284

LOP 254.32 VP 38,183 GAP 5.27 ATP 90.29 TAL 235,58 T4P 30.81RCA 105,92 APO 163.29 V2 34.892

GP 24.48 7AL I57.89 2AP 131.82 ET$ 21.27 7AE 134.26 ETE 158.71 7AC 31.62 ETC 190.20 CLP-J3T,|]

DLA -18.87 RAL 300.9_ RA0 6568.4 V_L 12.496 PTH 2.26 VHP 4.964 DPA 1.32 RAP 296.04 [CC J.5726

L-I TIME INJ LAT IN| LONG |NJ RT A$C IN| AZMTH IN| TIME PO CST TIM IN| 2 LAT IN| 2 LONG

]719.73 -5.30 J2.19 170.23 JI7.86 4 2 32 1119.7 -J.53 5.53

5626.34 28.0? Z64.JI I79.74 93.86 11 51 36 5026.5 ZB.31 255.46

1494.4J -6.80 354.80 169.41 I19,18 5 6 37 694.4 -2.86 348.23

5327,09 29.78 242.213 179.86 92,68 J3 J9 26 4727.1 29.84 233.39

|358,90 -10.58 342.24 J67.12 122.70 5 49 36 759.9 -6.19 335.89

5035,36 34.18 220.14 J79.96 89,36 14 47 5| 4435.4 33.74 210,93

MID-COURSE EX[CUTION ACCURACY ORBIT 0ETERMIN4TION ACCURACY

SGT 2470.0 SGR 491.2 SG3 224_6 ST 6|3.7 SR |32.] $S 138.3

RRT -.8308 RRF -.9437 RTr .8806 CRT .1003 CRS -.2714 CST -,9699

5GB 25J8.4 R23 .3545 RI3 -.6871 L3A 629.4 MS4 133.4 $$A 22.6

SG| Z_05.5 $G2 254.5 THA 170.30 EL| 613.6 EL2 131.4 4Lr 1.50

Z095



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 2, 1965-663

LAUNCH DATE 0EC 29 196§ rL]GMT TIME I|0.00 &RRIvkL 0ATE APR IB 1966

HELIOCENTRIC CONIC

RL J47.J1 LAL .DO

RP 108.64 LAP -.OT

R( 1J_.57_ GL -.96

PLAN[TOC[NTRIC C_IC

C3 33.601 VHL _.797

LNCH AZMTH LNCH TIME

90.00 4 5 6

90.00 9 58 56

100.00 5 ]? ]4

100.00 11 34 29

IJO.O0 5 50 27

IJO.O0 13 12 44

0IFF_RENTIAL CC_RECTION5

TOE -.4384 TRa-1.6937 TC3-|.SS0g-BAU .7253

ROE -,0287 RRA .1570 RC3 .4J46 FAU .07796

FDE -,3112 FRA -,6418 FC3-2.0087 BSP 8060

8DE .4454 BRA 1.70]0 BC3 ].6]47 FSP -685

01STANCE 353.079

LOL 9T.O? VL 28.530 GAL -10.87 A?L 90.20 MCA 160.42 SMJ ]34.01 ECC .21160 INC .1958 Vl 30.264

LOP 257.50 VP 38,116 GAP S.52 A?P 89.b1 TAL 232.16 TAP 37.58 RC4 105.66 APO 152.37 VZ 34,881

GP ZT.34 ?4L 156.97 ZAP 132.38 [TS 25.36 ?A[ ]32.]5 ETE ]54,B6 ZAC 33.15 [TC 193,79 CLP-139.35

OLA -2J.07 RAL 302.49 RAD 6568.3 VEL 12.449 PTH 2.25 VHP 5.]59 OPA 4.Z6 RAP ?95.46 ECC 1.5550

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIN] PO CST TIM INJ Z L4T'INJ Z LONG

1618.39 -2.05 S.SJ 171.96 ]]8.25 4 _2 4 1018.4 1.74 359.88

5710.3] 27,34 270.I8 ]81.43 96.86 1] 34 6 5J10,3 28.20 261.58

140].73 -3.70 349.67 171.04 ]19.68 fl 33 33 8D1.T .28 343.14

5402.20 29.41 247.75 181.66 93.38 13 4 31 4802.2 29.88 Z38.97

178].91 -?.72 338.1| ]68.57 123.40 6 ]J 49 68].9 -3.27 331.83

5094.79 34.11 224.78 182.04 92.31 J4 37 39 4494.8 34.06 ?15.34

N_0-COURS_ _XECUTION ACCURACY ORSJT _[T[RM|NATION ACCUR4CV

SGT 2584.5 SGR 514.5 $G3 2iJ.3 ST 693,1 SR 93.6 SS 167.5

RRT ".8330 RRF -.960d RTF .8807 CRT .093T CRS -.3629 CST -.9481

SGB 26)3.2 R23 .3835 RJ3 -.8873 LSA 711,2 MSA 103.9 SSA 23.3

$G1 2621,9 SG2 264.7 THA ]70.26 ELI 693,1 EL? 93.1 ALF .74

LAUNCH DATE OEC 29 J963 FLIGHT TIME 112.00 ARRIVAL D4T[ APR 20 1966

HELIOCENTRIC CONIC OISTANCE 33B.993

RL 147.11 LAL .00 LOL 97.07 VL 28.434 GAL -10.63 AZL 90.I)0 HCA 163.59 SNA ]33.43 ECC .5JOl4 INC .9001 VJ 30.Z84

RP 108.68 LAP -.23 LOP 260.67 VP 38.050 GAP 5.76 AZP 89.14 TAL 230.72 TAP 34.31 RCA 103.39 4PO 161.47 V? 34.670

RC |18.029 GL -4.4] GP 31.14 ?AL ]35.57 ?AP 132.13 ETS _0.28 2AE 129.62 ETE 152.33 ZAC 35.16 ETC 198.20 CLP-141.60

PLANETOC[NTRIC CONIC

C3 32.633 VHL 3.713 OLA -24.2J RAL 30A.41 RAO 6368.3 V[L

LNCH A?MTH LN(HT|M[ L-I TIM_ IN] LAT IN] LONG IN] RT A$C IN] A?MTH IN] TIME

90.00 4 36 ZO 1433.93 3.J9 357.44 175.O6 118.15 3 20 36

90.00 9 22 39 5838.06 25,90 280.68 ]83.53 ]01.81 11 O 37

100.00 3 37 19 1239.05 1.13 341,84 173.92 119.87 6 18 18

lOO.O0 II 4 41 3330.16 2B.20 237.06 184,04 100.34 12 36 51

]lO.O0 6 25 38 1170.24 -3.49 332.23 171.0_ 124.0_ 6 43 8

110.00 12 32 31 _l�i,?i 33.59 232,_0 184.98 96.75 14 19 23

DIFFERENTIAL CORRECTIONS NIO-(OURS[ £X_CUTION ACCURACY

TO( -.6083 TRA-1.6466 TC_-J_6_SJBAU ,2536 SGT 2696.4 SGR 344.0 SG_ 194.7

ROE -.0231 RRA .1309 RC3 .4587 FAU .07039 RRT -.8478 RRF -.9730 RTF .8808

r0_ -.42d6 FRA -.31_k0 FC3-J,BT23 8SP 84_9 SGB 2730.8 R23 .4106 RI3 -.8884

BDE .6088 BRA 1.6518 Be3 1.727_ FSP -630 SG] 2736.0 SG2 284.) THA 120.|9

]Z.4|0 PTH 2.24 VHP 3.424 0PA B,13 RAP 296.69 ECC 1.5371

PO C_T TIM IN] 2 LAT IN] ? LONG

855,9 6.93 350,76

3258,1 ?7.28 272._8

639.1 5.10 335.30

4930,? 29.34 ?48.44

370.2 1.00 376.07

4391,7 34.16 2Z3.10

ORBIT OET[RMIN4TION ACCUR4C v

ST PIP.9 SR _1.5 SS ZZ6.P

CRT -,2428 CRS -.0648 CST -.93eo

L$A 844.1 M$A 86.0 $SA ?0.9

ELI 819.0 EL2 49.9 4LF 129.12

LAUNCH D4TE DEC Z9 1955 FLIGHT TIM] 114.00 ARRIVAL DJT[ APR 22 1966

NELIOCENTR|C CONIC

RL 147.11 LAL .00

RP JOP.Tl LAP -.44

RC 120.38Z GL -9.32

PLANETOCENTRJC CONIC

C3 32,226 VHL 3.677

LNCH AZNTH LNCH TIME

93.93 6 ?9 34

96.07 B 10 29

100.00 T 36 59

IO0.O0 9 43 46

IlO.OO T 27 3fl

llO.OO 12 11 39

DIFFERENTIAL CORRECTIONS

TOE -.8740 TRA-1.3333 TC3-J.7440 BAU .7818

ROE .0546 RRA .0921 RE3 .3016 rAU .06179

FOE -.3690 FRA -.3752 FC3-1.6599 BSP 8839

BDE .8737 BRA 1.5381 BC3 1.8147 FSP -569

DISTANCE 344.9BT

LOL 97.07 VL ?B.378 GAL -10.3@ AlL 91.93 MEA 166.76 SMA 132.83 ECC .2087fi INC 1.9273 Vl 30.264

LOP 763,84 VP 37.984 G4P 3.99 AZP PB.IZ T4L 229.23 T4P 36.01 RC4 lO_.]2 4PO 160,59 VZ 34,360

GP 36.36 ZAL 153.13 ZAP 130.64 ETS 36.21 7AE 126.23 [TE 149.70 ZAC 37.89 ETC 203.70 CLP-143,97

DL4 -78.91RAL 307.01RA0 6568.3 VEL 12,393 PTM 2.24 VHP 5.82? DP4 13.40 R4P 296.53 [CC 1.5304

L-| TIME INJ LAT ]NJ LONG INJ RT ASC INJ AZNTH INJ TIME PO C$T TIN INJ ? LAT ZNJ Z LONG

1173.08 16.95 343.69 183.30 113.77 6 49 7 373.1 20.02 335.32

646.33 16.96 319.77 193.30 113.76 8 24 36 246.5 20.03 31Z.39

954.33 11.24 324.86 180.63 117.88 7 52 53 334,3 14.88 317.97

3828.33 22.85 277.57 186.01 109.81 lJ 22 34 $228.6 25.34 269.66

983.91 3.62 322,50 ]76.03 124.01 7 43 59 383.9 8.06 315.??

3371.74 31.33 245.84 188.94 104.43 13 41 11 4721.7 32.99 237.01

MI0-COURSE EXECUTION ACCURACY OPBIT 0ETERNIN4TION 4CCUR4C v

SGT 2813.2 SGR 381.9 SG3 174.3 ST 1034,9 SR 63.9 56 ?97,3

RRT -,8348 RRF -.9803 RTF .8836 CRT -.9788 CR$ .9427 CST -.9471

SGB 2872.8 R23 .4239 RI3 -.8919 LSA 1074.9 NSA 92.1 554 13.1

5G1 2853.A SG2 315.6 THA 170.08 ELI 1036.9 EL? 13.3 ALF 176.43

LAUNCH DATE DEC 29 ]963 FLIGHT TIME 116.00 ARRIVAL 0ATE 4PR ?4 1966

HELIOCENTRIC CONIC

RL 147.11 LAL .00

RP 108.74 LAP -.63

RC 122.T3J GL -17.33

PLAN[TOC£NTRIC CONIC

C3 33.422 VHL 3.781

LNCH A_MTH LNCH TIME

66.31 4 43 43

113.69 10 27 2

66.31 4 45 43

113.69 10 27 2

66.31 4 45 43

113.69 IO 27 2

OIFFERENTIAL CC_RECTION5

TDE-1,3323 TRA-1.3753 TC3-1.7273 8AU .8035

ROE ,1T13 RRA .0251 RC3 .3136 FAU .0504B

FOE -.7432 FRA -.2193 FC3-1.3077 BSP 9282

80E 1.3433 BRA 1.3756 8C3 1.8028 FSP -484

OISTANCE 350.759

LOL 97.07 VL 28.302 GAL -|0.12 ATL 93.38 HCA 169.92 SMA 132.28 ECC .20743 INC 3.5_26 Vl 30.?_4

LOP 267.01 VP 37.9]8 GAP 6.21 ATP 86.47 TAL 22T.74 TAP 37.66 RCA 104.84 4PO 159.22 V2 34.851

GP 43.73 7AL ]48.42 ZAP 127.20 ETa 43.33 ?AE |2J,35 [TE 146.33 ?AC 41.83 ETC ?I0.T? CLP-146.87

DLA -36.28 R&L 3]].]1 RAO 6368,3 VEL ]2.442 PTH 2.25 VHP 6.514 DPA 20.74 RAP 295.48 ECC 1.550D

L-I TIME INJ LAT INJ LONG |NJ RT A$C INJ ATNTH INJ TIME PO CST TIN INJ ? LAT INJ ? LONG

J338.39 20.39 J4.93 190.30 120.35 5 I] 41 958.4 Za.AP 7.7_

376T.61 20.60 271,79 190.3J ]20,54 ]2 3 10 5]67.6 ?4.50 ?64.63

]338.39 20.39 14,93 190.30 ]20.33 5 11 4J 958,4 ?4.48 7.?p

3767.6] 20.60 271.79 190.31 120,34 J2 3 10 3167.6 ?4.50 ?54.63

1558,39 20.39 14,93 190.30 ]20.35 5 Jl 41 958.4 ?4.48 7,78

3767.6] 20.60 271.79 ]90.31 ]20.34 12 3 10 5167.6 ?4.50 254.63

MI0-COURSE [X£CUTION ACCURACY ORBIT DETERMINATION ACCURACv

SGT 2931,3 SGR 620.7 $G3 147,? ST 1415.9 SR J71.1 ss 418.9

RRT -.8066 RRF -.9787 RTF ,8911 CRT -,9500 ORS ,9976 CST -.9669

SGB 2996.2 R23 .4209 RI3 -.9002 LS4 1482.J M$A 114,0 $$A 6.?

SGJ 29?4.3 5G2 361.6 THk ]70.16 £LI 1425.2 EL2 53.] ALF 173.44

Z
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 2. 1965.661

LAUNCH 0ATE DEC 29 1963 FLIGHT TIME 1]6.00

HEL|OCENTR[C CONIC DISTANCE 356.603

RL 141.II LAL ,O0 LOL 97.07 VL ZB.2Z7 GAL -9,85 AZL 96.72 HCA 173,06 5NA

RP 105.76 LAP -.81 LOP 2?O.JS"VP 37.854 GAP 6.42 AZP 83.33 TAL 226.2J TAP

RC IZS.OT5 GL °30.73 GP 54.55 7AL 138.6? TAP |20.87 ET$ 52.29 ZAE II3.57 ETE

PLANET_[NTRIC CONIC
C3 40.544 VHL 6.367 DLA -48.14 RAL 319.54 RAO 5568.$ VEL I2.124 PTH Z.51 VHP

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT A$C INJ ATMTH INJ TiME
49.29 4 6 6 1808.77 24.03 39.48 205.97 133.08 4 36 15

130.71 IZ 13 54 5614,82 24.04 26|.31 205.99 133,05 15 47 Zg

49.29 4 6 8 i808.77 24.03 39.48 Z05.97 J33.06 4 36 15

130.TI lZ 13 54 5614,82 24.04 281.5I 205.99 133.05 13 47 29

49.Z9 4 6 8 I808.77 24.03 39.48 205.97 133.06 4 36 15
I30.TI IZ 13 54 5614.82 24.04 261.31 Z05.99 133.05 13 41 Z9

0ZFFERENTIAL CORRECTiONS

TOE-Z.Z87g TRA -.9B05 TC3-J.4307 8AU .8074

ROE .334Z RRA -.I080 Re3 .4J50 FAU .03589
FOE -.9490 FRA -.0392 FC3 -.7620 BSP 9642

BDE 2.3120 BRA .9864 BC3 1.4896 FSP -365

LAUNCH OATE DEC 29 1965

HELIO_'ENTRZC CONIC

RL I47.Jl LAL .00

eP 108.79 LAP -.99

RC J27.413 GL -51.00

PLAN_TOCENTRIC CONIC

C3 84.269 VHL 9.180
LNCH AZNTH LNCH TIME

30.65 4 59 45

149.35 14 52 37

30.65 4 59 45
149.55 14 52 37

30.65 4 59 45

J49.35 14 52 37

DIFF(RENTXAL CORRECTIONS
TDE-4.755B TRA .2360 TC3 -.5897 BAU .8714

ROE -.2504 RRA -.29J8 RC3 .0864 FAU .01771

FDE-J.1452 FRA .2043 FC3 -.1820 BSP 9820

gO[ 4.7624 BRA .5753 8C3 .59_0 FSP "2Zg

MID-COURSE EXECUTZON ACCURACY

SGT 3050.4 SGR 815.2 SG3 Jll.B

RRT -.7285 RRF -.94Z0 RTF .9|12

SGB 3113.8 R23 .3870 RJ3 -.9t94

SGI 3084°9 SGZ 423.5 THA J71.34

FLJGHT TIM( 120.00

OJ$TANCE 382.379

ARRIVAL OAT[ 4PR 26 1966

|51.7Z ECC .206t5 INC 6.7179 VI 30.284
59.28 RCA 104.57 APO 150.81 V2 54.842

144.26 ZAC 47.89 ETC 220.17 CLP-I51.G?

?.992 0PA $J.19 RAP 292.26 ECC J.6673
PO CST TIN INJ Z LAT INJ 2 LONG

I208.9 29.34 35.20

5014.9 29.35 255.02

JZO9.$ 29.34 55,20

5014.8 29.55 255.02

1208.B 29.54 53.20

5014.8 29,55 255,02

_8|T DETERMINATZON ACCURACY

ST Z097._ SR 304.3 $$ 590.0

CRT -.9443 CR5 .9866 CST -.9853

LSA 2195._ MSA I36.4 SSA Z.4

ELI 2116.8 EL2 99.2 ALF 172.16

ARRIVAL DATE APR 28 1966

131.1T ECC .20480 1NC14.8909 V| 30.284

40.76 RCA I04.30 APO 158.03 V2 34.854

J51.47 ZAC 58,91ETC 259.43 CLP-169.60

LOL 97,07 VL 28.151 GAL -9.56 AZL J04.89 HCA 176.14 5NA

LOP 273.34 VP 37.790 GAP 8.60 ATP 73.14 TAL 224.62 TAP

OP 69.83 7AL 120.28 ZAP 109.75 ET$ 69.88 7AE 100.01 EYE

DLA -63.33 RAL 346.15 RA0 6569.7 VEL 14.339 PTH 2.61VHP 12.428 DPA 4_.49 RAP 281.65 ECC 2.5669
L-I TII, q[ INJ LAT INJ LONG ZNJ RT A$C INJ AZMTH INJ TIME PO CST TIM INJ Z LAT INJ 2 LONG

2096.46 18.73 65.19 248.34 151.71 5 34 42 1496.5 25.73 61.41

5682.19 18.74 261,60 246.35 151.7| 16 27 I9 5092.2 25.74 257.82

2098.48 18.73 65.19 246.34 ]51,71 5 34 42 1496.5 25.73 61.4J

5882.19 18.74 281.(_ 246.35 151.71 16 27 19 5087.2 Z5.74 25T.82

2096.46 18.73 65,19 2A6.34 151.71 5 34 42 1496.5 25.73 61,41

5882.J9 18.74 261.60 246.35 151.71 16 27 J9 5082.2 25.74 257.87
MID-COURSE EXECUTION ACCURACY ORBIT DE TERM]NATION ACCURACY

$6T 3178.6 $GR 462.9 $G3 72.5 ST 2970.1 SR 198.2 55 775.0

RRT .1081RRF -.]459 RTF .9672 CRT .7678 CR5 -.7100 CST -.9963

$GB 3_10,| R23 -.254Z R13 ,9666 LSA 5072.1MSA I47.8 ssA .9
$G1 3J77.0 SG2 460,2 THA .92 ELI 2974,0 ELI I26.9 ALF 7.94

LAUNCH 0ATE DEC 29 1965

HELIOCENTRIC CONIC

RL 147.11LAL .00

RP 108.81 LAP -I.I7

RC 129.747 GL -55.10

PLANETOCENTR]C CONIC

C3 913,230 VHL 51.197

LNCH AZMTH LNCH TIME

47.4T 8 13 45

132.53 16 33 46

4T.47 8 13 45

132.53 I6 35 46
47.47 8 13 45

152o53 16 33 46

FLJGHT TIME |2_.00 ARR|VAL DATE APR 30 ]966

D|STANCE 367o619

LOL 97.07 VL 28.076 GAL "g.|5 AZL 154.16 HCA 178.?0 SMA |30.62 ECC .20208 |NC64.I591 Vl 3O.ZB4

LOP 276.5J VP 37.777 GAP 6.65 AZP 25.65 TAL 222.77 TAP 41.47 RCk I04.25 APO 151.02 V2 34.826

GP 59.95 7AL 98.|_ 7AP 96.00 ETS 166.]5 7AE 64.18 ETE 239.48 7AC 66.15 ETC 343.86 CLP IOJ.TO

01FFERENTIAL CORRECTIONS
TOE 3.4365 TRA .Z082 TC3 -.0505 BAU 2.5143

R06-8.1199 RRA T.4604 RC3 ,1706 FAU-.03410

FOE-1.4254 FRA 1.5026 FC3 .0303 BSP B841
B0E 8.8172 BRA 7.4633 BC5 .1779 FSP -149

OLA -49.55 RAL 23.15 RAO 6572.9 VEL 33.085 PTH 3,49 VHP 40.368 DPA 41,68 RAP 229.21ECCI?.OJ69

L-I TIME |NJ LAT |NJ LONG |NJ RT ASC INJ ATMTH INJ TIME PO CST TIM INJ 2 LAT |NJ 2 LONG

2315.45 -.26 82.66 293.36 139.55 8 52 El I715,4 5.82 51.87
803.86 -.24 503.65 293.37 J39.55 16 47 lO 205.9 5.84 298.86

2315.43 -.26 62.86 293.38 159.55 B 52 21 I?]5.4 5.82 57.87
803.86 -,24 305.65 293.37 139.55 I6 47 I0 205.9 5.84 298.86

2315.45 -.26 82.66 293.36 139.55 B 52 21 i715.4 5.82 57.P7

B03.66 -.24 303.65 293.57 139,55 16 47 ]0 203.9 5.84 296._6
RIO-COURSE EXECUTION ACCURACY ORBIT DETERNINA TTON ACCURACY

aGT 707.8 $GR 2795.9 5G3 46.2 aT 831.5 aR 1620.6 SS t013.9

RRT -.5820 RRF .9979 RTF -.5285 CRT -.9091CRa -.998? CST .8963

aGB 2984.2 R23 -.0954 RI3 ,9954 LSA 1996.9 MSA 2aS.T $sA .5

$GJ 2921.4 $G2 589.2 THA 98.74 ELI 1121.6 EL2 241,7 ALr 109.93

FLIGHT TIME 124.00 ARRIVAL DATE NAY 2 I966LAUNCH DATE DEC 29 J965

HELIOCENTRIC CONIC DISTANCE 314.5L_0

RL 14T.]! LAL .00 LOL 97.07 VL 28.002 GAL -9.10 AZL 62.64 HCA 192.92 SHA

RP 108.84 LAP -1.34 LOP 279.87 VP 37.885 GAP 7.13 AZP 117.33 TAL 221.64 TAP

RC 132.O74 GL 60.43 GP -73.26 ZAL 107.45 ZAP 108.52 ET$ 248.60 2AE 89.02 ETE

PLANETOCENTRIC CONIC

C3 215.488 VHL 14.611DLA 44.33 RAL 308.54 RA0 8571.2 VEL 1_.299 PTH 3.03 VHP

130.09 ECC .204|7 INC2?.3810 VI 30.284

44.57 RCA I03.53 APO 156.65 V2 34.819

172.67 7AC 87,55 ETC 9_.16 CLP I70.85

LNCH A7HTH LNCH TIN[ L-I TIME INJ LAT

54.35 15 30 49 4758.95 -6.35

125.65 23 I 37 3371.30 -8.34

54.35 J5 30 49 4758,95 -6.35

123.65 23 I 37 3371.30 -8.34
54.35 15 30 49 4758.95 -8.35

125.65 23 1 37 3571.30 -6.34

DIFFERENTIAL CORRECTIONS
T0[ 5.3326 TRA-2.5984 TC3 -.0792 BAU .2235

R06-3.6208 RRA 3.2173 RC3 .0041FAU .00803

rOE 1.4862 FRA -.6721FC3 -.03_8 BSP 10392

BOE 6.4457 BRA 4.1355 8C3 .0783 FSP -199

16.006 OPA -81.94 RAP 111.95 ECC A.5135

JNJ LONG |NJ RT Aac INJ AZNTH INJ TINE PO CaT TIM INJ 2 LAT INJ 2LONG

219.55 210.02 48.04 J6 50 B 4159.0 -11.87 714.09

112.32 210.00 46.03 23 51 48 2771.5 -11.85 I06.8T

219.55 210.02 46,04 t6 50 B 4159.0 -11.87 214,09
IJ2.32 210.00 46.05 23 57 48 277J.3 -11,85 I08.B7

Zlg,Gs ZIO.OZ 46.04 16 50 B 4159.0 -11.87 214.09

112.32 210.00 46.03 25 57 48 2771.3 -11.85 io6,e7
RIO-COURSE EXECUTION ACCURACY ORBIT 0ETERNINAT|ON ACCURACY

SGT 2540,4 aGR 2284,Z $G3 60.1 51 2134,5 SR J5J5.2 $S 820.3

RRT -.9534 RRF -.9381RTF .9983 CRT ".9880 CR$ .9857 C$T -.9999

SGB 3403.0 R23 ".1795 R13 -.9851 LSA 2755.9 NSA 196.3 SS4 J.I

aGI 3363,6 SG2 5j6.0 THA J58.45 ELI 2610.5 EL2 19J,4 ALF J44.74
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LAUNCH 0ATE DEC 79 ]965 FLIGNT TINE 126.00 ARriVAL 0ArE _Av 4 ]966

HELIOCENTR|C CONIC 01STANCE 380,Z|3

RL |47.J| LAL .00 LOL 97.07 VL Z7.gEB GAL -8.?B ATL 7S.ZS HCA

RP 108,86 LAP -1,5| LOP 282.83 VP 37.604 GAP 7.28 ATP |04.67 TAL

RC |34.395 GL 51.75 GP -56.59 ?AL JJS.ll ZAP |2|.09 ET$ 289.40 ZAE

PLANETOCENTR;C CONIC

C3 b0.052 VHL 8.94? 0LA 33.65 RAL 303.26 RA0 5569.6 V(L |4.192 PTN

LNCH ATMTH LNCH TIME L-] TIME IN| LAT IN| LONG

7i.01 15 39 44 4334.67 °1|.92 188.82

J08.99 21 25 29 3420.64 -IJ.90 |20.75

71.0! 16 39 44 4334.67 -1|.92 |86.82

JOB.g9 21 26 29 3420.64 -|1,80 I20.75

IJ0.O0 22 18 18 3262.15 -17.00 111.57

1|0.00 20 47 5 3541.16 -6.91 |26.88

o]rrER£NTIAL CONRECTI_$

TOE 3o282_ 72A-3.29Z1 TC3 -.5555 BAU .?0_1
ROE .0?8| RRA .6iZl RC_ -.0246 FAU ,0286|

roe J.3059 rRA -.8850 FC3 :.3094 BSP |0992
80_ 3,2838 BRA 3.3485 8C3 .6560 FSP -33|

185,95 SNA J29.56 [C( .2029? INC14.7482 Vl 30.284

Z19.97 TAP 45.92 /CA 103.27 APO 135.85 V| $4.B|Z

lD6.33 ET£ 206.35 ZAC 77.48 ETC 1Z2.96 CLP-1§9,69

2,58 VHP 9.Oil 0PA -74.78 RAP 344.Z9 ECC Z.3_75

;NJ RT A6C IN| AZNTH IN| TIME PO CST TrM IN| 2 LAT IN| 2 LONG

194,80 58.29 17 51 59 3734.7 -16.02 ISZ.J6

194.78 58.29 22 23 30 2820.6 -J5,0| 114.09

J94.BO 58,29 17 51 59 3134.7 -J5,02 182,16

194.78 58.29 22 23 30 Z820.6 -lS.Ol 1J4.09

197.94 59.89 23 12 40 Z662.1 -20.87 104.59

19|.55 56.44 2| 45 6 294J.2 -11.28 120.3l

ORBIT 0[TERN|NATION ACCURACY
ST 2235.6 SR 149.9 SS 662.T

=
CRT -.0063 CRS -.1530 CST -.9872

I80.9 5SA 2.4

JA9.9 ALF 179.96

N|0-COURSE EXECUTION ACCURACY

SGT 349_.2 SGX 478.8 863 97.9
RRT -.6233 RRF -._377 RTF .9453

8GB 3526.4 RZ3 -.3302 El3 -.9423 LSJ 2329.6 NSA
SGJ 3806.9 SGZ 370.5 THA l?5.lO ELI 2235.6 EL|

LAUNCH OAT[ OEC 29 1955 FLIGHT TII4[ |28.00 ARRIVAL DATE NAY 6 1966

HELIOCENTRIC CONIC

RL |47.1] LAL ,00

RP |08.87 LAP -1.68

R( 135.709 GL 44.8?

PLANIETO_[NTRIC CONIC
C3 52.958 VHL 7._77

LNCH ATMTH LNCH TZNE

90.00 ZO 36 32

90.00 17 39 33

|00.00 22 2D ]0
100.00 |8 30 36

J10.00 0 _1 5_

lJ0,00 1J 47 |Z

O|F_ER_NTIAL CORR_CT_ON_
TOE 2._238 TRA-2.8884 T(3-1.J459 BAU .81Z9

RO_ ,2410 RRA .2877 RC3 -.07_ FAU .04132

FOE !.2863 rRA -.88ZJ FC3 -,875_ BSP 11283

80[ 2.336| BRA 2._i08 BC3 !.14#2 FSP -438

O_STANC[ 385.989

LOL 97.07 VL 27.855 GAL -8.47 AZL ?9.30 HCA 189.08 SNA 129.05 EC( .20215 INC|O.70|3 VJ 30.284

LOP 286.00 VP 37.544 GAP 7.46 AZP I00._7 TAL 2J8.}J TAP 47,39 RCA J02.96 APO |55,14 V2 34.806

GP -4_.46 7_L I23.89 7_P 13|.67 ET$ 299.59 7_E IJ5,55 ETE 207,40 ZAC 70.A5 ETC ]33.01 CLP-J56.33

0LA 26.52 RAL _04.50 RAO 6_88.9 VEL J_.ZO3 PTH 2.4| VHP 7,|76 0PA -61.62 RAP 332,92 [CC J.87|5

L'| TIME [NJ LAT INJ LON_ ZNJRTA$C IN| AZNTH INJ TINE PO CS T TZN IN| 7 LAT[NJ 2 LONG
3488,69 -Z0.T6 |30.|8 19J.98 70.30 El 34 4J 2888.7 -23.26 JZE.AO

4088.T8 o4.19 |64.68 I84.5J 5|.87 18 47 22 3468.8 °7.90 |57.94

3|_8.79 -24.09 ]04.94 I93.22 7J.14 23 20 J9 2528.8 -26.36 96.87
$_.9_ -I.JO 1_0.84 IS_.BO 60.|3 19 _5 40 3303,9 "5.07 J44,30

_?_? -_0.88 78.77 |§5,54 74.54 l J? 53 2J53,? -32.88 70.02
$83J.B0 4.92 |43.J5 |78.06 56.]3 J9 _1 24 325|.8 .44 J36.93

H;O-COUR_[ _[(UT_ON AcCURACY _e_ _T[RM_NAT_ON ACCURACv

SGT 3_8.7 _R 3_0.8 $G3 13l,O ST 19_0.B $R 202.5 $$ 627.9
RRY -,078| RRF ,3225 RTF .9|34 CRT .7241CRS -.B628 CST -,9734
SGB 36|2.9 RE3 -.3956 RJ3 -.9J32 LSA Z088.3 NSA 193,6 $$A 2.4

SG| 3fl98.7 SGZ 319.8 THA |79.60 EL| |996.Z ELI J39.3 ALF 4.23

LAUNCH 0ATE 0EC 28 1955 FLIGHT TIME 130.00 ARRIVAL 0ATE NAY 8 J96G

HELZOCENTRI_ CON|C 0ISTANCE 391.777

RL 147.11 LAL .O0 LOL $?,07 VL 27,782 ¢AL "8.|6 ATL 81.28 HCA 19_.22 SMA J28.54 ECC .Z015O INC B.7188 v| 30.2_4

RP J08._9 LAP -1.84 LOP 289.|5 VP 37.485 GAP 7.63 ATP 98.52 TAL 2|5.64 TAP 48.86 RCA |02.54 APO 154.45 V| 34.801

RC 139.0|5 GL 3_.92 GP -34.45 ZAL |26,88 _AP 138.90 ETS 305.77 _k_ |_O,$O ET[ 204.55 ZA(65.§Z ETCI3$.J2 CLP-156,07

PLANETOCENTR]C CONIC ::_ _ _:: _::_
C3 42.Z03 VHL 6.495 OLA 22.04 RAL 306.22 RAO 5568.5 V[L 12.789 PTH _.33 VHP 5.488 OPA -52.35 R_# 330_0 [CC I_5945

LNCH ATNTH LNCH TIME L-|TIME ]NJLAT |NJ LONG _NJ R? AS( ]NJA_NTH |NJ TIME PO-CST ?_N IN| Z LAT IN| _ LONG
_o.oo 2| 39 _o 3167.88 -26.5o 1o8.48 189:78 79.65 22 52 _ _2(57:8 -_7.66 _:10o._]_
90.00 16 30 9 42?5.98 2.49 175'22 179,55 5|.78 17 41 25 3_6.0 -l._O 15_.59

100.00 23 36 A3 2854.94 -28.57 85.86 190,18 80.79 24 24 18 2254.9 -29.54 77.t9

JO0.O0 J7 35 48 4064,I2 4.32 159.64 178._3 50._9 J8 43 32 3464.1 .35 J53.10

liD.DO l EJ 31 2539.37 -53.66 62,71 190.99 83.65 2 3 50 1939.4 -34.17 53.30

I|0.00 18 11 25 3952.45 8.7| 148.48 175.84 56.81 19 17 18 335_.5 4.28 142.19

O|FFERENTIAL C(_qRECT_ONS M[O-COUR,,e_, [_[CUTION ACCURACY (_RB]T OETERM]NATION ACCURACY

TOE l,B?7? TRA-2.7548 TC3-J.3329 BAU .8639 $_T 369|.8 $GR 276,3 $_3 152.2 ST |835.4 SR Z01,9 $5 397.8
ROE .2214 RRA .1799 RC3 -.072_ FAU ,OABdS RRT .0600 RRF .4698 RTF .8939 CRT .7536 CRS -.9129 CGT -.9606

rOE |.1923 FRA -.6053 re3 -.9939 BSP 11604 SGB 3702.] RZ3 ,4|64 R13 ,8961 LSA 1930.3 HSA 202.4 5sA 3.6

902 1.8907 BRk 2.7706 8C3 1.5346 rSP -flO6 SGl 369|.8 SG2 2?5.8 THA .26 EL| 1841.9 EL2 129.9 ALF 4.83

LAUNCH OATE OEC 29 J955 FLIGHT TINI_ |32.OO ARRIVAL OATE MAY J0 1966

HELIO_ENTR|C CONIC

RL 147.l| LAL .00

RP 108.90 LAP -|.98

RC 141.312 GL 36.67

PLANETO_ENTRIC CONIC

C3 36.385 VHL 6.032

LNCH A_NTH LNCH TIME
90.00 22 A0 53

90.00 |5 3 9

|00.00 0 18 0

|00.00 |7 J_ 40

110.00 I 5I _0

_JO.O0 l? 55 19
OIFFERENT|AL C(_RECTION$

TOE 1.6268 TRA-2.62|9 TC3-I.8545 BAU .902_

ROE .1978 RRA .I4_Z RC_ -.05J0 FAU .05J90

FOE |.1093 FRA -._d5 FC3-l,2349 BSP 1J930

BOE 1.5388 PRA 2.6288 8(_ 1.8_52 rsp -545

O/STANCE 397.364

LOt. 97.07 VL 27.710 GAL -7.85 ATL 82.46 HCA J95.37 SMA J28.05 ECC .20098 |NC 7.5409 V| 30.Z84

LOP 292.32 VP _7.428 GAP 7.8| A_P 87°27 TAL 2|4,95 TAP _0.33 RCA 102.3I APO 133.79 V| 3A.797

GP -_8,Z0 7AL 128.30 ZAP |43.97 ET$ 310.49 7AE 123.90 ETE 20|.57 ZAC 64,62 ETC 143,72 CLP-156.GB

0LA 19.16 RAL _08.00 RAO 5_68.4 VEL l_.560 PTH 2.28 VHP 5.192 0PA o45.7| RAP 329.73 ECC 1.5985

L-| TIN_ ZNJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PC) CST TIN INJ 2 LATINJ _ LONG
3005.44 -27.96 96.83 187.78 85.31 23 _0 59 2403,4 -28.3] 8B.JB

4363,46 5.29 181.12 118.04 62.14 17 J_ 53 3763,5 |,52 174.47

2?0_.00 -29.70 74.87 J81,82 85.47 1 3 5 2103.0 -29.88 65,07

4139.J3 6.83 |63.79 |71,20 60.83 |8 2l 39 3539.1 Z.89 157,7Z

2411.41 -34.|8 3_,76 J88.|| 89,51 2 32 J ]81|,4 -33.87 43.37
4005.4_ |0.6? |5|,33 I74,88 37.33 |9 2 4 3403.5 6,29 J44,98

N|0-COURS[ [XECUT|ON ACCURACY (_RB]T 0ET[RHINATION ACCURACY

SGT 3787.4 Sr_ 244._ 5G3 J54.4 ST J737.2 SR 192.8 $$ 570.9

RRT .0523 RRF .456_ RTF .8853 CRT .?552 CR$ -.9290 CST -.9489

SG_ 379_.3 R23 ,4J04 RJ3 ,8854 LSA 1825.8 NSA Z09.J SSA 4,B

SGI 3787.4 SG2 244.2 THA .J9 EL| J743,5 EL2 123.6 ALF 4.B_
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L_UNC H 04T[ O[C 29 ]965

HELIOCENTRIC CONIC

RL |47.11LAL .00

Rp |08.92 LAP -2.14

RC 143.598 GL 34.36

PLANETOC[NTRIC CONIC

C3 3Z.622 VHL 5.712

LNCH ATNTH LNCH TIME

90.00 23 7 34

90.00 J5 50 4£

]OO.O0 0 42 49

IO0.O0 17 2 9

110.00 Z 13 O

110.00 17 49 27

FLIGHT TIME 134.00 ARRIVAL CAT[ NaY 12 1966

DISTANCE 403.347

LOL 97.07 VL 27.639 GAL -7,53 ATL 83.Z4 HCA 199.53 SMA |27.57 [CC .200_9 1NO 6.7S57 Vl 30.284

LOP 295.49 VP 37.372 GAP 7.99 ATP 96.4l TAL ZI3.25 TAP 5|.79 RCA 101.98 APO 153.16 V2 34.?93

GP -23.69 ?AL JZ8.76 ZAP 147.69 ET$ 314.26 _AE 123.79 [T[ 198,95 ZJC 64.00 [TC 147.37 CLP-157.57

DLA 17.Z9 RAL 309.79 RAD 6568.3 VEL IZ.409 PTH Z.Z4 VHP 6.064 0PA -40.73 RAP 330.22 [CC 1.5569

L-I TIME IN] LAT IN] LONG IN] RT A$C IN] _ZNTH JNJ TIME PO CST TIN IN] 2 LAT |NJ Z LONG

2904.22 -28,30 89.44 IB6.66 88.99 25 35 58 2304,2 -28.|4 80.79

4409.57 6.73 IB3.TZ 177.74 62.43 17 4 16 3809,6 3.01 177.05

Z609.75 -zg,B9 67.80 166.68 90.18 1 26 18 ZOO9.? "29.55 59.01

4179.28 8.15 166.04 176.98 61.14 18 11 48 3579.3 4,24 159.43

2327.5B -34.04 46.22 186,52 93.38 Z 51 47 1727.6 -33.19 37.08

4034.21 11.72 152.89 174.93 37.66 18 55 41 5434.2 7.37 146.50

DIFFERENTIAL CCRRECTION$

TOE 1.4743 TRA-2.5045 TC3-Z.1344 BAU .9309

20[ .1859 RRA .1214 RC3 -.0_23 FAU .05303 RRT -.0008 Eft" .3850

roe 1.0365 FRA -.4571 FC3-J.4074 BSP I2189 5GB 3886.6 RZ3 -.3857

BOE 1.4857 BRA 2.5074 BC3 Z.1345 FSP "559 SGI _880.0 SGZ Z_5.7

LAUNCH DATE DEC 29 1965 FLIGHT TI_ 136,O0

HELIOCENTRIC CONIC DISTANCE 409.IZ3

RL 147.11 LAL .00 LOt. 97.07 VL 27.569 GAL -7.Z0 ATL $3,B1HCA

RP IO8,93 LAP -Z.ZB LOP 298.64 VP 37.317 GAP 8,15 ATP 95.76 TAL

RC J45.874 GL 32,66 GP -20.34 ZAL 128.38 ZAP 130.57 ETS 317,32 ZA[

PLANE TC)CENTRIC CONIC

C3 29.897 VHL 5.46_ DLA J6.O5 RAL 311,60 RA0 6568.Z VEC 12.299

LNCH ATMTH LNCH TIME L-I TIME INJ LAT JNJ LONG INJ RT ASC

90.00 23 Z6 39 2836.74 -29.29 94.5J 186.23

90.00 15 46 8 4433.20 7.49 J85.06 178.01

100.00 I O 52 E545.60 -29.78 63.03 186.17

100.00 16 58 32 4199.57 B.8Z 167.18 177.30

110.00 Z ZO 56 2270.04 -33.72 4J.75 185.82

110,00 17 46 57 4047.90 IZ.22 133.64 175.26

DIFFERENTIAL CORRECT|ON$

TOE 1.3733 TRA-Z.4035 TC3-Z.3958 BAU .9576

ROE ,1770 RRA .1043 RC3 .0066 FAU .05306

FOE .9714 FRA -,3846 FC3-|.5366 BSP 12515

BDE J.3847 ERA 2,4058 BC3 2.39_8 FSP -569

NIO-COUR$E EXECUTION ACCURACf ORBIT _ETERMINATION ACCURACY

SGT 3880.0 SGR 225.7 SG3 170.5 ST 1678.0 SR 188.4 S5 550.5

RTF .$776 CRT .7676 CRS -.9412 CST -.9396

R13 -.8776 LSA 1765.0 NSA ZJS.0 SSA 6.1

THA 180.00 ELI J664.3 EL2 120.5 ALF _.95

ARRIVAL DATE MAY 14 1966

ZOJ.69 SMA 1Z7,09 ECC .20033 INC 6.J924 v! 30.294

Z11.53 TAP 53.2Z RCA 101.63 APO 152.55 VZ 34.790

127.01ETE 196.57 ZAC 64.J9 ETC 150.33 CLP-J_._5

PTH Z.Z2 VHP 6.019 0PA -36.84 RAP 531.22 ECC 1.4920

INJ ATMTH INJ TIME I_0 CsT TIN INJ 2 LATINJ 2 LONG

9J.47 24 13 56 2236.7 -27.76 75.89

62.61 17 0 I 3833.g 3.77 17B.37

97.69 I 43 17 1945,6 -29.09 54,29

61.32 18 B 31 3599.6 4.9Z J60.55

96.00 3 6 46 1670.0 -3Z.52 32.T2

57.92 |B 54 Z5 3447.9 7,BB J47.23

HID-COURSE EXECUTION ACCURACY ORBIT DE TERNINATION ACCURACY

SGT 3975.4 SGR 217.7 $G5 173.6 ST 1641.8 SR 18B.6 S5 533.9

RRT -.0575 RRF .Z953 RTF .B723 CRT .7755 CRS -.95Z7 CST -.9299

SGB 3961.3 R23 -.346I R15 -.8722 LSA 1722.7 MSA 219.5 SSA 7.4

5G1 3975.4 SGZ 217,3 THA 179.82 ELI 1648.3 EL2 ]18.6 ALF _.12

L4UNCH 0ATE 0EC 29 ]965 FLIGHT TIME 138.00 4RRIVAL 0kTE NAY 16 1966

HELIOCENTRIC CON|C DISTANCE 414.991

RL 147.1] LAL ,DO LOL 97.07 VL 27.500 GkL -6.87 ATL 94.23 MC4 204.64 5MA 126.65 ECC .20020 INC 5.T665 Vl 50.294

RP ]08.93 LAP -2.42 LOP 501.81 VP 37.263 G4P 8.32 A?P 95.24 T4L 209.80 TAP 54:64 RCA 101.28 4PO 151.98 V2 34.787

RC 148,158 GL 51.}7 GP -17.76 74L 127.96 ?AF 15Z.89 ETS 319.91 rAE 127,82 [T[ 194,70 7AC 64.92 ETC 152.76 CLP-|59.lT

PLANETOC[NTRIC CONIC

C3 27.770 VHL 5.270 0LA 15.29 RAL 313.43 RAO 6568.1 VEL 12.213 PTH 2.19 VHP 6.O1_ 0PA -35_68 RAP 332.54 ECC 1,4570

LNCH ATMTH LNCH TIME L-! TIME IN] LAT IN] LONG IN] RT AS( IN] AZMTH IN] TIME PO CST TIN IN] 2 L4T IN] 2 LONG

90.00 23 41 B 2790.64 -28.16 81.14 186.30 93.15 24 27 39 2190,5 -27,42 72.55

90.00 15 46 21 4442.42 7.78 185,59 176,63 62.69 17 0 23 3842.4 4.06 176.89

100.00 I 14 46 2501.40 -Z9.60 59.76 186.19 94.40 1 56 27 1901.4 -2_.67 51.09

100.00 16 59 21 4Z06.89 9.06 167.59 177.94 61.39 IB 9 2B 3606.9 5.J7 160.96

110.00 2 41 56 22_9.71 -33.39 38.65 185.7_ 97,81 3 18 45 t629.7 -31.93 29.72

110.00 17 49 0 4051.35 12.35 153.83 175.98 57,97 18 56 31 3451.4 6.01 147.41

O[FFERENTIAL CORRECTIONS NIO-COURSE EXECUTION ACCURACY ORBIT 0ETERMINATION ACCUR4CY

TOE 1.3045 TRA-Z.3108 TC3-Z.6492 BAU .9836 $GT 4073.2 5GR 217.7 SG3 174.8 ST 1621,5 SR 192.4 SS 520.5

RDE .1748 RRA .0869 RC3 .0336 FAU .0525Z RRT +.1018 RRF .2083 RTF .8669 CRT .7664 CRS -.9636 C$T -.9229

FDE .9140 FRA -.3181 FC3-1.6373 BSP 12900 SGB 4079.0 RZ3 -.2986 RJ3 -.8689 LSA 1699.3 MSA 222.5 5SA 6.7

BDE 1.3161 ERA Z,3125 BC3 2.6494 FSP -378 SGJ 4073.3 SG2 Z16.6 THA 179.69 ELI 16Z8.6 EL2 117.9 ALP 5.5T

LAUNCH OAT[ DEC 29 1965 FLIGHT TIM_ l&O,O0 ARRIVAL DATE HAY IB 1966

HELIOCENTRIC CONIC DISTANCE 420.65t

RL 147.11 LAL .00 LOL 97.07 VL _7.431 GAL -6,52 A_L 84.57 HCA 208.00 SMA 126.J8 ECC .20020 INC 5.4313 vJ 30.284

RP 106.94 LAP -_.55 LOP 304.97 VP 37.Z11 GAP _.50 A?P 94.80 TAL 208.05 TAP 56.05 RCA 100.92 APO 151.44 V2 34.786

RC 150.390 GL 30,37 GP -15.74 7AL 127.01 ZAP 154.85 ITS 321.84 ?AE 128.38 ETE 195.16 ?AC 66.01 ETC 154.80 CLP-I60.10

PLANETOCENTRIC CONIC

C3 26.0_7 VHL 5.102 OLA 14.86 RAL 31_.54 RAD 6568.J VEL 12.141 PTH _.18 VHP 6.046 OPA -31.03 RAP 354.05 ECC J.4283

LNCH AZMTH LN¢H TIME L-I TIME IN] LAT IN] LONG IN] RT A$C IN] A_MTH IN] TIME PO C$T TIM IN] 2 LAT IN] 2 LONG

90.00 23 52 36 2759.32 -28.02 78.86 186.76 94.29 24 38 35 2159.3 -27.13 70.31

90.00 15 50 O 4441.35 7.73 185.54 179.49 6_.69 17 4 2 3941.5 4.05 I78.84

100,00 I 25 54 _471,10 -29.42 57,52 J86.63 95.56 Z 7 5 1971.J -29.54 49.89

J00.00 17 3 19 4_04,99 9.00 J67,49 179.82 61.37 18 13 24 3605.0 5.J0 160.85

JIO.OO _ 52 4 2201.48 -33,10 36,50 |96.07 99.05 3 _B 46 1601,5 -3J.50 27.64

J10.O0 J7 53 38 4047.39 12._0 J53.61 176.9J 57.92 19 I 6 3447,4 ?.97 J47.20

DIFFERENTIAL CORRECTION9 MI0-COURSE EXECUTION ACCURACY OR_IT DET[RMINATION ACCURAC y

TDE 1._5_6 TRA-2._62 TC3-2.9083 BAU 1,012_ SGT 4190.4 SGR _2_.5 SG3 175.5 ST 1609.1 SR 199.4 55 506.9

ROC .175J RRA .0738 RC3 .0579 FAU .05J90 RRT -.1294 RRF .1317 RTF .8683 CRT ,8056 ORS -.9729 CST -,9176

ro£ .8_88 FRA -.2627 FC3-1.7265 BSP 13459 5GB 4166.3 R_3 -.2464 RI3 -.8682 L5A J683.9 MSA 225.3 SS_ 10.1

BO[ 1.2648 BRA 2,2274 _C3 2.9089 FSP -599 $G1 4190,_ SG_ 2_0.7 THA 179.60 EL! J6|7,O EL2 IJ7.4 ALF 5.69
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LAONCH DATE DEC 29 1965

HELIOCENTRIC CONIC

RL 147.1J LAL .O0

RP 108.94 LAP -Z,67

RC X52.619 GL 29.59

PLANETOCENTRIC CONIC

C3 24.54T VHL 4,954

LNCH ATNTH LNCH TIME
90.00 O 5 51

90,00 15 56 20

100.00 1 35 6

100.00 17 9 46

110.00 3 l 1

110.00 18 0 21

FL|GNT TIME 142.00

O|STANCE 486.408

LOL 97,07 VL 27.363 GAL -6.17 A?L 84,84 HCA 21|,16 SNA 125o73 ECC ,20033 vl 30.284

LOP 308.13 YP 37.160 GAP 8.67 A?P 94.42 TAL 206,28 TAP 57.44 RCA 100.54 vZ 34.?85

GP -14.1J ?AL 125,77 TAP |56.5| ETS 323,50 ?AE 128.79 ETE 191.88 ZAC 67.36 CLP-I61.D2

DLA |4.70 RAL 3]7.50 RAO 6568.0 VEL 12.080 PTH 2.16 VHP 6.092 DPA -28,74 RAP 355.71 [CO 1.4040

L-I TIME IN| tAT |NJ LONG IN| RT A$C |NJ A?NTH IN) T|NE PO C$T T|N |NJ 2 LAT IN| 2 LONG

2739.03 -27.91 77.39 |87.54 95.02 0 51 30 2139.0 -26.92 68.86

4432,95 7.49 185.05 180.55 62.61 17 10 13 3832,9 3.76 178.35

2451,20 -29.28 56.06 1B7.39 96.32 2 |5 58 |851.2 -28.09 47.46

4196.0l 8.70 |66,98 179.90 61,29 |B 19 42 3596.0 4.80 160.36

2182.32 -32.89 35.05 |86.79 99,89 3 37 24 1582.4 -31.18 26.24

4037,6l 11,85 153.08 178.02 57,70 19 7 38 3437,6 7.50 J46.68

ARR|VAL 0ATE NAY 2D 1966

|NC 5.1598

APO 150.92

ETC 156.54

DIFFERENTIAL CC_R[CTIONS

T0E |.2570 TRA-2.I011 TC3-3.1049 BAU 1.0193

R0E .1797 RRA .0623 RC_ .0845 FAU .04918
FDE .8480 FRA -.1702 FC3-1.7346 BSP 13091

B0E 1.2698 BRA 2.1020 Be3 3.1060 FSP -536

MID-COURSE EXECUTION ACCURACY ORBIT DE TERMINATION ACCURACY

SGT 4229.5 SGR 236.| SG3 171.9 ST 1640.0 $R 209.0 SS 5J7.9

RRT -.1429 RRF .0952 RTF .b587 CRT .8314 CRS -.9836 CST -.9149

SGB 4236.J RZ3 -.2205 R13 -.8586 LSA J717.3 NSA 228.4 SSA IJ.O

SGJ 4229.7 $G2 233.7 THA 179.54 ELl 1649.2 EL2 |15.5 Akr 6.08

LAUNCH DATE OEC 29 1965 FLIGHT TIM[ |44.00 ARRIVAL 0ATE NAY 22 1968

HELIOCENTRIC CONIC
RL /&7.11 LAL ,00

RP 108.94 LAP -2.78

RC 134.855 GL 28.95

PLAN£T_ENTRIC CONIC

C3 23.267 VHL 4,824
LNCH A?NTH LNCH TIME L-I TXM( |NJ LAT

90.00 O 13 39 2727.24 -27.83

90,00 16 4 48 4418.52 7.03

I00.00 I 4Z 36 2439.31 -29.18
I00,00 17 |8 J2 &IS|.6? 8.2_

110.OO 3 B 54 2170.31 -32,75

110.00 18 8 43 4023.45 |1.33
O|FFER£NTIAL CObQR[CTION$

TOE ]°242B TRA-2.0051 TC3-3.35J4 8AU |,0430

RO_ .J832 eRA .OAB5 RC3 *J050 FAU .04790

FOE .8115 FRA -.JI56 F(3-I.7823 BSP 13506

BO_ 1.2562 BRA 2.005? BC3 3.35_0 FSP -54J

OISTANC_ 432.153

LOL 97.07 VL 27,297 GAL -5o_1 AZL B_.07 HCA 214.32 SNA 125,30 ECC .20061 iNC 4.9325 vJ 30.284

LOP 3|1.29 VP 37.111 GAP 8.94 A?P 94.08 TAL 204.51 TAP 58.82 R(A 100.|6 APO 150.44 V2 34.784

GP -12.18 ?AL J24.30 2AP 157.99 ET$ 324.84 ?AE |29,|J ETE 190.82 ?AC 68.91ETC 138.02 CL#-161.93

OLA 14.74 RAL 319.34 RAO 6567.9 VEL 12.027 PTH 2.15 VHP 6.15| DPA -26.70 RAP 337.47 ECC 1.3829

IN| LONG ]NJ RT A$C IN| A?NTH IN| T|ME PO CST TIN |NJ 2 LAT IN| 2 LONG
?6.53 188.59 95.44 0 59 6 2127.2 -16.79 68.02

I84,23 181.80 62.50 I? |8 27 3818.5 3.29 177.33

55.|9 188.43 96.77 2 23 35 I839.3 -27.94 46.61

J66.J7 JBl.I5 61.16 IB 27 54 3581.7 4.32 139.37

34,13 187.80 100.4| 3 45 4 1570.3 -30.96 23.37

J52.31 179,29 57,53 19 |5 47 3423.4 6,97 143.93

NID-E(_XJRSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

5GT 4324.0 SGR 24?.3 5G3 170.8 ST 1653.7 SR 218.3 SS 313.3

RRT -,1431RRF .0555 RTF .8580 CRT .8522 CRS -.9898 CST -.9134

SGB 4331.! R23 -.JB06 RJ3 -.8579 LSA 1730.3 MSA 227.5 SSA 12.2

SGI 4324.2 $G2 244,7 THA I79.53 ELl 1664.1 EL2 113.3 ALF 6.45

LAUNCH OATE DEC 29 19_5

HELIOCENTRIC CONIC

RL 147.11 LAL .00

RP 108.94 LAP -2.88

RC 157.067 GL 28.42

PLANETOCENTR|C CONIC

C3 22.143 VHL 4.706

LNCH ATMTH LNCH TIN[

90.00 0 20 17

90.00 16 15 9

100,00 1 49 a2

lO0.O0 l? 28 24

110.00 3 16 0
110.00 18 J8 36

rLIGNT TIME 146.00

DISTANCE 437.890

LOL 97.01 VL 27.231 GAL -5.44 AZL 85.26 HCA 2]7.48 SNA |E4.BB ECC .20104 Vl 30.284

LOP 314.46 vP 37.063 GAP 9.01 AZP 95.76 TAL ZOZ.TJ TAP 60.19 RCA 99,71 V2 34.783

GP -11.67 ?AL 122.$3 TAP 159,33 ET$ 325.91 ?AE 129.35 ETE 189.93 ?AC 70.60 CLP-162.B2

DLA 14.94 RAL 32|.4? RAO 6567.9 VEL 11.980 PTN 2.14 VHP 6.220 OPA -24.85 RAP _39.3l ECC 1.3644

L-] TIME INJ LAT INJ LONG INJ RT A$C |NJ A_MTH INJ TIME PO CST TIM J_J _ L&T IN| 2 LONG

2722.48 -27,80 76.19 189.89 95.6l l 5 39 2122.3 -26.73 67.6B

4399.25 6.43 183.14 183.22 62.36 J? 28 28 3199o2 2.61 176.41

2434.08 -29.14 54.81 189.72 96.9? 2 30 16 |834.| -27,87 46.23

4162.68 7.61 165.J2 J92,57 61.01 |8 37 47 3562.9 3.69 158.33

2164.09 -32,67 33.66 189.08 I00.69 3 52 4 1564.1 -3D.83 24,92

4003.63 10.68 151,34 180.72 57,33 19 25 22 3405.6 6.30 144.99

ARR|VAL DATE NAY 24 1966

INC 4.7398

APO J49,9B

21( J59.3J

0|FFERENTIAL C(_R[CTION$ NID-COURSE EXECUTION ACCURACY C_BIT DETERMINATION ACCURACY

TOE 1.2423 TRA-I.9019 TC3-3.5955 BAU 1.0651 SGT 441A,0 SGR 239.9 $G5 169.1 ST |677.8 $R 228.3 SS 312.3

ROE .1873 RRA .0353 RC3 .|235 FAU .04644 RRT -.1352 RRF ,0296 RTF .8373 CRT .8739 CR$ -.9942 CST -.9136

FOE .7820 FRA -.0615 _C3-|.B155 BSP I3869 SGB 4421.7 R23 -.1473 RI3 -.9573 LSA 1734,7 NSA 225.3 55A 13.4

8DE 1.2583 BRA 1.9023 BC3 3.5977 FSP -542 $G1 4414,2 8G2 257.5 THA 179.54 ELI 1689.7 EL2 lJO,3 ALF 6.82

LAUNCH DATE DEC 29 1963 FLIGHT TII,_ 148.00 ARRIVAL DATE MAY 28 1966

HELIC_ENTRIC CONIC 0|STANCE 443.$19

RL 147.11 LAL .00 LOL 97,07 VL 27.|66 GAL "5.07 A?L 85.43 HCA 220.64 SNA 124,46 ECC .20162 INC 4.5730 Vl 30.284

RP 108.94 LAP -2,98 LOP 317.62 VP 3?.Ol? GAP 9,19 A?P 93.47 T&L 200.9l TAP 61.55 RCA 99.37 APO 149.56 V2 34.786

RC 159.263 GL 27,97 GP -10.74 7AL 120,77 ZAP 160.55 (T$ 326.75 7A( I29.36 ETE JBg.|? 7AC 72.41 ETC 160.43 CLP-163.69

PLANETO(_NTR|C CONIC
C3 21,J33 VHL 4._99 OLA 15.28 RAL 323.70 RAD 6367.9 VEL 11.939 PTH 2.12 VHP 6.296 DPA -23.15 RAP 34|.2| ECC 1.3481

LNCH AZMTH LNC_ TIN[ C-I TINE IN| LAT IN| LONG IN| RT ASC IN| AZNTH IN| TIME
90.00 0 26 0 2723.73 -27.8| 76.28 |9|.42 95.57 III 24

90.00 1_ 77 11 4375.90 5.69 181.82 184,8Z 62.21 17 40 7

JO0.O0 I 35 41 2434.5| -29.15 54.84 J91.25 96.95 2 36 16
100,00 I? 40 11 4140.35 $.8? ]63,85 J84,18 60.B4 18 49 |I

110,00 3 22 3J 2162.83 -32.63 _3,57 190.$2 100.73 3 58 34

110.00 J8 29 5J 3954.?9 9.9J 150,21 J$2.33 57.12 19 36 15

DIrFER(NTIAL COLQR£CT]ON$ NI0-COURSE (X(CUT]ON ACCURACY

TDE 1.2551 TRA-1.7890 TC3-3.8332 BAU 1,0849 SGT 4496.2 SGR 273,4 SG3 167.0

ROE ,1920 RRA .0227 RC3 .1403 FAU .044?8 RRT -,|2J0 RRF .0J60 RTF ,8563

FD( .1394 FRA -.0063 FC3-J.B326 BSP 14J42 SG9 4504.5 R23 -.1209 RI3 -.8562

B0E 1.2897 BRA J.7892 BC3 3.$358 FSP -533 SGI 4496.3 5G2 27|.3 THA J79.58

PO C$T TIN IN| 2 LAT XNJ 2 LONG

2123.7 -26.75 67.77

3??5.9 1.92 J75.J6

J834.5 -27.88 46.26

334D.4 2.93 137.29

1562.8 -30.83 24.83
3384.8 3.3J 143.89

_IT 0ET[RNINATION ACCURACY

ST |713,5 SR 239.4 SS 315.4

CRT .8959 CRS -.9968 CST -.9]33

LSA 1791.3 MSA 222.3 SSA 14.6

ELI 1727.0 (L2 JD§.3 ALF 7,16

2100



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 2 1965.66 ]

LAUNCH OAT[ 0[C 29 ]965 FLIGHT TIME 150.00 ARRIVAL OAT[ NAY gB 1966

HELIOCENTR[C CONIC

RL 147.]1 LAL .00

RP JO8.93 LAP -3.O6

RC 161.449 GL Z7.58

PLANETO<ENTRIC CONIC

C3 ZO.ZTB VHL 4.503

LNCN ATNTH LNCH TIN(

90.00 O 31 2

90.00 16 40 48

]00.00 Z I 4

JO0,O0 17 53 Z7

110.00 3 28 38

110.00 18 42 22

O_FFER[NT|AL C(_RECTIONS

7DE J.2765 TRA-1.6699 TC3-4.0693 BAU ].|040

ROE -1968 RRA .0|04 RC3 .|549 FAU ,043|0

rOE .739B FRA .0460 FC3-1.840! BSP |4423

B0E 1.2916 BRA ].6698 BC3 4.0723 FSP -529

0|STANCE 449.339

LOL 97.0? VL E?.]OZ GAL -4.68 ATL 8S.57 HCA 223.80 SMA ]24.06 ECC .20237 INC 4.4262 Vl 3D.ZB4

LOP 320.78 VP 36.97] GAP 9.37 ATP 93.Z0 TAL |99.09 TAP 62.89 RCA 98.95 JPO 149.J6 VZ 34.788

GP -9.95 7AL 118.73 ZAP ]61.69 ITS 327.38 74[ 129.74 [TE |BB.53 ZAC 74.32 ETC ]6].43 GLP-164.55

0LA 15o75 RAL 3Z6.03 RAO 6567.9 VEL 11.902 PTN Z.|! VHP 6,379 0PA -21.56 RAP 343.15 ECC 1.3337

L-I T|NE INJ LAT ]NJ LONG /NJ RT A$C INJ AZMTH INJ T[NE PO C$T TIM INJ 2 LATINJ E LONG

2730.30 -27.85 76.75 193.18 95.33 I 16 32 2130.3 -Z6.8Z 68.Z4

4349.08 4.83 180.31 186.61 62.06 |7 33 17 3749,1 1.06 173.67

2439.94 -29.|9 5fl.Z3 193.02 96.7fl 2 41 44 1839.9 -27.95 46.65

4114.68 6,0! J62.43 /85.97 60.66 19 2 2 3514.7 2.06 J55.88

2165.95 -32.69 33.8l 192.40 100.60 4 4 44 1566.0 -30.89 25.05

3961.43 9.04 J48.96 JB4.Jl 56.89 19 48 24 336].4 4.62 142.66

MI0-COURSE [XECUTZON ACCURACY C_BIT CETERNINATION ACCURACY

$GT 4576.3 $GR 287.0 $63 164.8 ST 1757.5 SR 250.4 $$ 519.6

RRT o./029 RRF .0097 RTF .8558 CRT ,9167 CRS -.9976 CST -.9187

$GB 4585.3 R23 -.0986 R13 -.8558 LSA J836.8 M$A 217.9 554 J5.7

$G/ 4576.4 SG2 285.4 THA 179.63 ELI |772.4 EL] 99.2 ALF 7.47

LAUNCH DATE OEC 29 1965 FL/GHT TIN( 152.00 ARRIVAL OATE NAY 30 J966

HELIOCENTRIC CONIC

RL 147.l| LAL ,00

RP 108.92 LAP -3.J4

RC 163.619 GL 27.21

PLANETOCENTRIC CONIC

C3 J9.509 VHL 4.417

LNCH AZNTH LN(H TIN_

90.00 0 35 29

90.00 16 _5 56

lO0.O0 2 3 38

lO0.D0 18 e B

110.O0 3 34 29

110.00 /8 56 7

DZFFERENTIAL CORRECTIONS

TOE J.30e_ TRA-1.5403 TC3-4.2_62 BAU 1.1214

ROE .ZOJ? RRA -.0012 RC3 .J675 FAU .04J32

FOE .7251 FRA .0987 FC3-l.8335 BSP /4635

BOE J.3240 BRA /,5403 BC3 4.2995 FSP -518

0/STANCE 455.050

LOL 97.07 VL 27.039 GAL -4.28 AZL 85.70 HCA 226.96 SMA 123.66 ECC .20328 INC 4.2955 V] 30.284

LOP 323.95 VP 36.928 GAP 9.55 AZP 92.93 TAL /97.26 TAP 64.22 RCA 98.53 APO 148.80 V2 34,791

6P -9.27 7AL //6.53 7AP /62.75 ET$ 327.82 7AE /29.90 ETE 187.98 7AC 76.30 ETC ]62.3J CLP-165.39

OLA 16.31RAL 328.49 RAO 6567.8 VEL I/.870 PTH 2,11 VHP 6,469 OPA -20.05 RAP 345.14 ECC 1.321]

L-I TINtE IN/ LAT IN/ LONG IN/ RT A$C IN/ 4ZNTH /NJ T/ME PO C$T TIN IN/ 2 LAT IN/ 2 LONG

2741.74 -27.92 77.58 J95./8 94,92 1 21 10 2141.7 -26.95 69.05

4319.25 3.88 J78.64 188.6! 6J.93 |8 7 55 3719.2 .09 172.00

2449.92 -29.27 55.97 /95.02 96.37 2 46 48 J849.9 :28.08 47.37

4086.29 5.06 160.86 187.96 60.50 19 16 ]4 3486.3 /.10 154.32

2/73.02 -32.78 34.34 194.42 100.29 4 10 41 1573.0 -31,01 25,56

3935.97 6.09 /47.60 186.09 56.68 20 J 43 3336.0 3.65 141.3_

MID-COURSE EXECUTION ACCURACY C_B/T DETERMINATION ACCURACY

$GT 4649.6 $GR 300.6 $63 162,2 ST 1812.3 SR 261.7 S$ 526.9

RRT -.08/5 RRF .0111RTF .BSfl] CRT .9361 CRS -.9967 CST -.9232

SGB 4659.4 R23 -.08J3 RJ3 -.855J LSA 1893.5 MSA 2]2.4 S54 ]6.8

SGJ 4649.7 SG2 299.6 THA 179.70 ELl 1828.9 EL2 9J.Z ALr 7.72

L*UNCH 0ATE 0EC Z9 J965 FLIGHT TIME 154.00 ARRIVAL 0ATE JUN ] 1966

HELIOCENTRIC CONIC

RL 147.1J LAL .00

Rp 10B.91 LAP -3.20

RC J65.775 GL 26.$5

PLANE TOCENTRIC CONIC

C3 18.839 VHL 4.340

LNCN ATMTH LNCN T|ME

90.00 0 39 28

90.00 17 12 32

100.00 2 10 3l

100.00 18 24 1|

110.00 3 40 B

110.00 19 11 3

01FFERENTIAL C(_RECTION$

TOE 1.3451 TRA-I.4052 TC3-4.32|4 BAU 1,1397

ROE .206? RRA -,0|24 RC3 ./775 FAU .03965

FOE .7101 FRA .J477 FC3-I.B2J9 BSP /4903

BOE 1.3609 BRA 1.4053 0C3 4.5249 FSP -512

0/STANCE 460.75!

LOL 97.07 VL 26.977 GAL -3.e? ATL 85.82 HCA 230.12 SMA 123.28 ECC .20437 INC 4,1776 V] 30.284

LOP 327.12 VP 36.985 GAP 9.73 A_P 92.68 TAL 195.42 TAP 65.54 RCA 98.08 kPO 148.47 V2 34.794

GP -8.68 ZAL 1|4.15 ZAP 163.75 ITS 328,09 7AE 130.06 ET[ i97.50 ZAC 78.34 ETC 163.09 CLP-166.E]

OLA 16.96 RAL 331.07 RAO 6567.8 VEL 11.642 PTH 2.10 VHP 6.564 DP4 -18.61 RAP 347.15 ECC 1.3100

L-/ T/ME IN/ LAT /NJ LONG /NJ RT A$C [NJ ATNTH ZNJ TIME PO CST TIN /NJ 2 L4T IN/ 2 LONG

2757.69 -28.01" 78,74 197,40 94.35 I 25 26 2157.7 -27.11 70,19

4286.81 2.84 176,82 190.82 6J.81 IB 23 59 3686.8 -,95 ]70.20

2464.J1 -29.37 57.01 197.27 95,83 2 51 35 1864.J -28,25 48.38

4055.62 4.03 159.17 190.16 60.36 J9 31 46 3455.6 .06 152,64

2183.70 -32.9| 35.15 196.70 99.83 4 16 32 1583.7 -31.20 26.34

3908.79 7.07 146.15 JBB.2B 56.47 20 16 J2 3308.8 2.62 139.90

M/O-COURSE EXECUT|ON ACCURACY ORBIT 0ETERMZNATION ACCURACY

SGT 4724.3 SGR 313.8 563 159.8 ST 1872.2 SR 272.9 5s 533.4

RRT -.0589 RRF .0146 RTF .8556 CRT .9529 CRS -.9942 CST -.9262

$GB 4734,7 R23 -.0654 R|3 -.8556 LSA 1934,9 NSA 205.4 $54 ]7.9

$GJ 4724.4 $G2 313.3 THA ]79.77 ELI 1890.2 EL2 82.0 4LF 7.92

LAUNCH OATE DEC 29 J965 FL/GHT TINt_ 156.00 ARRIVAL GATE JUN 3 1966

HELIOCENTRIC CONIC

RL 147.11 LAL .00

RP 108.90 LAP -3.26

RC 167,915 GL 26.50

PLANETOCENTRIC CONIC

C3 18.268 VHL 4.274

LNCH AZMTH LNCH TIME L-[ TIME IN] LAT

90.00 O 43 6 2777.94 -28.10

90.00 17 30 34 4252.09 1.72

100.00 2 14 47 2482.27 -29.49

100.00 18 41 34 4023.0J Z.93

110.OO 3 45 43 2197,76 -33.06

110.00 19 27 7 3880.28 6.00

D;FFERENTIAL CCRRECTION$

TOE 1.3890 TRA-|.26J8 TC3-4.7340 BAU 1,|570

ROE .2118 RRA -.0229 RC3 .J8_2 FAU .03796

FOE .6973 FRA .J949 FC3-1.7990 BSP 15160

B0_ 1.40fl0 BRA 1.262J 0C3 4.7376 FSP -505

01STANCE 466.44|

LOt. 97.07 VL 26,915 GAL -3.45 A?L 85.93 HCA

LOP 330,28 VP 36.844 GAP 9,92 ATP 92.44 TAL

GP -8.17 7AL 1||.62 ZAP 164.69 ETS 328,16 ZAE

833.28 SMA 122.90 ECC .20565 ZNC 4,0700 V! 30.284

193.58 TAP 66.86 RCA 97,63 APO 146.|6 V2 34.796

|30.20 ETE 167.09 ZAC 80.44 ETC 163.$0 CLP-167.01

OLA

IN] LONG IN] RT ASC /NJ AZMTH IN] T/N[

80.72 199.B7 93.61 I 29 24

174.89 193.76 6/.73 18 41 26

58.33 199.75 95.14 2 56 9

J37.37 192.58 60.24 19 48 37

36.2/ 199,22 99.22 4 22 21

144.65 190.68 56.28 20 31 48

M/0-COURSE EXECUT/ON ACCURACY

SGT 4793.3 $GR 326.6 $63 157,3

RRT -.0350 RRF .0221RTF .6565

SGB 4806,4 R23 -.0322 RJ3 -.8565

SGJ 4795.3 $G2 326.4 THA 179,96

17.68 RAL 333.79 RA0 6567.7 VEL /l.el? PTH 2.09 VHP 6.664 0PA -J7.22 RAP 349.20 ECC 1.3006

PO CST T/N IN/ 2 LAT IN/ 2 LONG

2|77.9 -27.3J 71,64

3652.1 -2.0? J68.26

1562.3 -25.46 49.69

3423,0 -I.0_ 150.85

1597.8 -31,44 77.36

3280.3 1.53 138.41

O201T DETERMINATION ACCURACY

ST 1940.5 SR 264.J $5 54J.0

CRT .967J CRS -.9904 CST -,9337

L$A 202d.7 M$A J97.4 SSA J9.0

[LJ 1959.8 ELZ 7J,5 ALF e.o7

2J0|



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 2, 1965-66D

LAUNCH DATE 0EC 79 1965

HELIOCENTRIC CONIC

RL ]47.|| LAL ,00

RP 10S.S9 LAP -3.31

RC |70,040 GL ZE,JZ

PLAN[TO([NTRXC CONIC

C3 17.794 VHL 4.2J9
LNCH ATNTH LNCM TIME

90.00 0 a6 75

90.00 J7 50 J

100.00 Z J9 5J

JO0.O0 I9 0 15

Jl0.O0 3 5| I7

J|O.O0 I_ _4 J9

FLIGHT TIME JSB,00 ARriVAL 0ATE JUN 5 J966

DISTANCE 417.120

LOL 97.01VL ZG.95§ GAL -3,07 A2L 86.03 ME& 736.44 SMA 122.53 £(C .207|$ IN( 3.91J0 Vl 30,784

LOP 335.45 VP 36,805 GAP 10,1Z AZP 92.20 TAL 191.72 TAP 68,16 RCA 97.J5 &PO J47.9J v2 34.803

GP -7.77 7AL 109,9A 2AP 165.50 ET$ ItS.I| ZAE ]30.34 ETE 185.74 7A< 92.59 EYE 164.43 ELP-|67.BO

0L4 J8,41 RAL 356,54 R&O 6557,1 VEL 1|,797 PTH 2,09 VHP E,TTl 0P4 -15,P7 N4P 35|,76 ECC ],ZgEP

L-J TIME IN| LAT IN| LONG IN| R7 A$C IN| ATMTH IN| T[ME PO CST T|M IN| Z L4T IN| Z LONG

Z907,Z9 -2B.20 8J.99 202,§8 92.73 I 33 T 2702.3 -77,52 73.39

4715.49 .54 JTZ.94 |95.94 61.69 19 0 JG 3615.5 -3.75 166.21

7504.19 -79.6| 59,96 707.48 94,79 5 0 56 190a.7 -ZB,TO 31.28

3988.83 1.78 I55.49 J95.75 60.16 70 6 44 3398.8 -2.ZJ 149.97

7714,98 -33,74 37,57 707,00 9P.a6 4 ZB JZ 1615,0 -3|,77 28,63

3850.79 4.88 143.09 193.31 56.13 70 48 29 3750,9 .40 136.B8

DIrFER[HTZAL C_R[CTIC)N$ MIO-COUR.$E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACv

TOE 1,4380 TRA-1,I097 TC3-4,9333 BAU I,I744 $GT 4864,4 SGR 338,9 SG3 |54,8 ST 701.4,4 $R 293,2 SS 549,4

ROE .ZITl RRA -.0379 RE3 ,190J FAU ,03633 RRT -.0106 RRF ,03|5 RTF .8580 CRT .9786 CRS -.9B55 C$T -.9394

FOE ,6851FRA ,7408 FC3-J,7676 BGP Z5427 $60 4876,2 R73 -,0406 RJ3 -,8580 LSA 2099,9 MSA l_9,9 554 20,1

BOE 1.4543 BRA 1.1|07 BE3 4.9370 rsP -499 9GI 4864.4 9GZ 338.9 THA |79.96 ELI 7035.0 EL2 60.! 4LF 8.17

LAUNCH DATE DEC 29 1965 FL|GHT TIM( I60.00 ARRIVAL DATE JUN T J966

HELZOCENTRIC CONZC 019TANCE 477.787

RL |47.J| LAL .00 LOt. 97.07 VL 26.795 GAL -_.5_ A_L 86.I7 HCA

RP J09,B7 LAP -3,35 LOP 5_6,67 VP 36,766 GAP 10,33 AZP 9|,96 TAL

R( |7Z,IdB GL 75,7| GP -7,J7 7AL |06,JI ZAp 166,46 £19 577.87 ZAE

PLAN(TOCENTR|C C(_l|C
(3 J7,419 VHL 4,J74 OLA I9,_0 RAL _39.6_ RA0 6567,7 V[L 1|.79I PTH Z.08 VHP 6,984 0PA -Jd.55 RAP 35_,34 [CC J,ZB67

LNCH AZMTH LNCH TIMI[ L-I TIME INJ LAT IMJ LONG INJ RT A$C INJ A2NTH ]NJ TZl4[ PO CST TIN ]NJ 2 LAT ]NJ 7 LONG

90.00 0 49 Z9 2830.60 -78.77 84.06 Z05.53 9J.69 | 36 39 7730.6 -71.74 75.43

90.00 1$ 10 5J 4177.79 -.69 170,71 19$.87 61.69 19 70 2B 3577.3 -4.47 J64.07

100.00 Z 77 49 757_66 -79.73 6J.B5 Z0_,46.... 93.31 3 4 58 1979.? -79.95 53.13
100.00 19 ZO IZ 3953.46 .Se 153,95 190.J6 60.|1 EO 76 6 3353.5 -3.40 J41.03

J10.00 3 56 56 773_.J5 -33.44 39.07 705.05 97.57 4 34 IZ I635.1 -32.03 30.JE

_0.00 70 Z 34 3820.74 3.74 14|.5_ J96.I9 56.00 7J 6 I4 3770,7 -.75 135.31

DIFFERENTIAL CORRECTIONS NID-(OJRS£ [_(CUTION ACCURACY ORBIT 0ETERMINATZON ACCURACY

TOE 1,4965 TRA -.944_ TC3-5.|077 BAU |.J89| SGT 49_4o_ SGR 350.8 SG3 JGZoJ ST Z099.3 SR 306.5 SS 5_8.0

RD_ ,27Z9 RRA -,04|4 RE3 ,J977 rAu ,03459 RRT ,0157 RRF ,0455 RTF ,8590 CRT ,9874 CRS -,9793 CST o,9453

roe ,6765 FRA ,7879 r(3-J,7J92 BSP J5589 5GB 4937,0 RZ3 ,0_4 RJ3 ,8590 LSA 7J_6,I M$A JBO,3 5SA 2J.l
9DE J,5130 8RA ,9457 0C_ 5.|06_ FSP -488 SGJ 4974,5 567 350.8 THA ,06 ELI 7|7|.O EL2 47,9 ALF B.2J

759.6J SMA 12E.|7 ECC .7089J

J99.85 TAP 69.AG RE_ 96.66

J30.aB ETE 196.a3 74C 84.76

INC 3,8789 VI 30.284

APO 147.69 VZ 34,808

[TC J65.O0 CLP-16B.SB

LAUNCH DATE DEC 29 1965

HEL]OCENTR|C CON|E

RL 147.1| LAL .00

Re 108.85 L_P -3,37

RC 17_,239 GL 25,26

PLANETOCENTR]C CONIC

C3 J7.J47 VHL 4.J4|

LNCH _MTH LN(M TIME

90.00 0 37 El

90.00 19 53 1

_00.00 _ 26 _I
Jo0.o0 19 41 72

_10.00 4 2 44

JI0.00 70 21 48

FLIGHT TIME 167.00 ARRIVAL CAT[ JUN 9 1966

O|STANCE 493,44_:_

LOL 97,OT VL Z_.737 GAL -_.|7 _L 8_.71 ME42_7.Tt SM__Z_._2 IcE .7Jo77 ZHC 3._926 Vi 3o.t8_
LOP 339.79 VP 36.779 G4P 10.54 A7# 9|_T4 T4L 187,98 T4P 70.75 REA 96.i_ A#O 147,49 V2 34.8|4

GP -G.96 ?AL 103.15 TAP |67.79 £TS 571.46 7AE 130.52 ETE lBG,17 ?_C BG.gT ETC 165.5l CLP°169.34

OLA 70,1_ RAL 342.77 R_0 6_£1.7 VEL 1|.770 PTH 2.08 VHP ?,005 0P_ -15.7_ RAP 555.44 ECC 1.7827

L-I TIME IN| LAT IN| LONG IN| RT 4$C ZNJ A?MTH IN| TIME PO CST, TIM IN| 2 LAT IN| 2 LONG

2867.7| -78.3| 9_.4| 709.74 90,_7 | 40 4 22G2.7 -27.94 71.76

4]_7.99 "|.97 ]G8.57 707.06 61.75 19 Al 59 353T.9 -5.13 16|.86

2559,52 -79,87 63.99 209,70 97,J8 3 9 70 1958,5 -Z9,20 55,Z_

5911.37 -,65 151.57 Z0|.33 60.11 20 46 39 3311.3 -4.62 145.04

2259.03 -33.63 40._3 209.35 96.54 4 40 72 1658.0 -32.5_ 31.PZ

3790.57 7.59 139.94 J99.3| _5,90 El 24 59 5J90,6 -1.90 133.T4

D_FFERENTI_L CORRECTIONS

TOE 1.5564 TRA -.7738 TC3-5.2530 BkU |.7050

ROE ,2290 RR4 -.0493 RE3 ,1927 FAU ,03299

FOE .6663 FRA ,33|4 FC3-J,_65_ BSP I5877

BOE 1.573_ BRA ,7754 8C3 5,7565 FSP -487

LAUNCH 0ATE DEC 29 1965

HELIOCENTRIC CONIC

RL 147.11 LAL ,00
RP 10_,83 L_P -3.39

RC JT_,3lZ GL Z4,T_

PLANETOCENTRIC CONED

C3 |6,987 VHL 4,J7|

MID-COURSE EXECUTION ACCURACY ORBIT OETERMIMATION _CCUR_C_

$GT 4996.5 $GR 36|.9 SG3 J49,4 ST 2184,5 SR 311.6 SS 565.4

RRT ,0404 RRF ,0597 RTF .96|4 CRT .9935 CRS -.9178 C$T -°9508

$GB 4999.6 R73 .0745 R|3 .96]4 LSA 2777.! MSA J7J.7 55a 22.1

SGl 498_.5 $GZ 361,_ THA ,17 ELI 7707.1EL2 36.4 _LF 8,22

FLIG_qT TIN( 164.00 ARRIVAL DATE JUN 1| 1966

LNCH 4?MTH LNCH TIME L-I TIME IN| LAT
90.00 0 55 5 7898.47 -78.3!

90.00 18 56 29 4097.70 -3.7_

_00.00 2 30 35 7590.52 -79,88

100.00 20 3 39 _880.87 -|.88

110.00 4 B 45 2783.39 -33.81

IlO,O0 70 41 58 3760'77 1.45

OlFFERENTZ_L CORR[CT_ONS

TDE 1.6701 TRA -.593] TC3-5.3714 8AU J.7703

ROE ,2357 RRA -.0567 RE3 .JPB9 FAU .03J47

rOE .6564 FR_ .3738 F(3-1.60J9 BSP 16050

BOE 1.637| ERA .5958 BE3 5.3748 rSP -475

DISTANCE 489.079

LOt. 97.07 VL 76.£79 G_L -J.64 A2L 86,79 M(_ 745.94 SM4 171.49 ICE .2|287 INC 3.7110 Vl 30.294

LOP 34_.97 VP 36,694 G_P 10,76 _?P 91,5| TAL 186.]0 TAP 77.04 R(A 9_.62 APO 147,34 V2 34.821

GP -6,65 7kL 100.06 TAP 168.08 ITS $_,85 7AE J30.76 ETE 185.94 ?AC 89.2J ETC 165,97 CLP-170.Og

OLA 7J,04 RAL 346.05 RAO 6_7,7 V[L 1|.763 PTH _.08 VMP 7.]30 OPA -JJ.g9 RAP 357.55 EEC 1.2795
IN| LONG _NJ RT _$( |NJ A_MTM IN| TIME PO C$T TIM IN| 7 LAT IN| 2 LONG

99,07 71_,19 89.7J ] 43 23 2798,5 -29.J2 80.36

166._? L_05.53 G|.$G 20 4 45 3497.7 -7.00 159.59
66.37 Z|_,18 90,93 3 13 45 J990,5 -79.43 57.59

149,57 L='04,76 60.16 71 B 20 3280.9 -5.8= |=3.02

42.79 711.93 95.39 4 46 49 J693.4 -37.69 33.73

|38._$ 7D_.68 55.84 7J 44 38 5160,B -5.04 132.JB

NI0-COUR$_ EXECUTION ACCURACY ORBIT DETERMINAT]ON kCCUR_C_

$GT _045.J $GR 5?7.4 SG3 146.8 ST 227|.9 SR 329,8 SS 572.J
RRT .0656 RRF ,0743 RTF .8644 CRT .9965 CRS -.9654 C$T -,9559

$G0 5058.9 R73 ,0|73 RJ3 .8644 LSA 7360.0 MSA |63.6 SSA 73.0

SGJ 5045.7 SG7 371.6 TMA ,7_ ELI Z295,4 £L2 27.J ALr 8.21

ZI02



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 2. 1965-66]

LAUNC_ DATE OE( 29 1963 FLIGHT TJNE I66.00 ARRIVAL DATE JUN 13 1966

HELIOCENTRIC CONIC 0|STANCE 494.701

eL 117.11 LAL .00 LOL 97.07 VL Z6.622 GAL -1.|6 AZL 86.37 HCA

Rp 108.81 LAP -3.39 LOP 346.14 VP 36.660 GAP 10.99 AlP 91.30 TAL

RC 178.366 GL 24.Z0 GP -6.37 ZAL 96.85 ZAP 168.85 ITS 316.04 ZA(

PLAN[TOCCNTRJC CONIC

C3 16.932 VHL 4.113 DLA E|.gZ RAL 349.41 RiO 6567.7 VEL J1.761 PTH

Z49.]1 SNA 121.14 ECC .113E8
184.22 TAP 73.33 RCA 95.06

130.90 [TE IB].?3 7AC 91.48

2.08 VHP

INC 3.6333 V] 30.Z64

APO 147.22 vZ 34,828

ETC 166.38 CLP-J70.B3

LNCH AZMTN LNCN TIME L-! TIN[ |NJ LAT IN] LONG |NJ RT A$C |NJ AZMTH |NJ TIME

90.00 0 5? 4Z Z937.66 "28.24 91.89 215.87 87.77 I 46 39

80.00 19 ZI 6 4057.14 -4.56 164.OO Z09.16 62.02 20 26 43

lO0.O0 Z 34 3Z- 2625.40 -29.89 66.96 215.91 89.57 3 16 17
100.00 20 26 56 3844.6} "3.11 147.58 208.46 60.29 2] 31 I

110.00 4 15 3 2310.91 -33.96 44.92 21_.16 94.14 4 53 34
110.00 Z! Z 54 5751.68 .35 156.88 Z06.$0 55.62 22 5 6

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUT|ON ACCU4ACV
TOE 1.6863 TRA -.4024 TC3-5,4508 BAU 1.2345 SGT 5099.0'$G4 362.1 $G3 145.9

ROE .Z432 RRA -.0620 RC3 .1829 FAU .02985 R4T .0905 RRF .0905 RTF .8677

FOE .6460 FRA .4151 fC3-|.5263 BSP |627_ $G0 5|13.3 R23 .0116 415 .8677
60[ 1.7036 BRA .4071 BC3 5.4537 FSP -470 SGI 5099.1 SG2 380.6 THA .59

1.263 OPA -10.75 RAP 399.67 ECC 1.Z787

PO CST TIN INJ Z LATINJ _ LONG

2337.7 -Z8.25 63.12
3457.1 -8.27 157.28

2025.4 -29.63 60.16

5244.6 -1.05 141.00

1710.9 -53.02 33.8]

5151.9 -4.14 150.67

OR61T OETERNINATION ACCURACY

ST 2358.9 8R 339.9 SS 577.1

CRT ,9975 C4S -.9576 CST -.9605

L$A 2447.0 NSA 156.4 SSA 23.7

ELI 2385.J ELI 23,7 ALr $.]B

LAUNCH OAT[ OEC 29 1965 fLIGHT TIME 168.00 ARRIVAL DATE JUN J5 1956

HELIOCENTRIC CONIC

RL 147.J1 LAL ,DO LOL 97.07 VL

RP 108.76 LAP -3.39 LOP 349.32 VP

RC 180.400 GL 23,57 GP -6,1| 7AL

PLANETC_ENTRIC CONIC

C3 17.OO4 VHL 4.114 OLA 22.78 RAL 3_3.01 RAO 6567.7 VEL
LNCH AZMTH LNCH TIME L-I TIME INJ LAT

90.00 1 0 15 2980.05 -16.09

90.00 J9 45 48 4016.7I "5.64

100.00 E 38 36 2662.82 -29.84

100.00 20 51 6 3809,11 -4.31

110.00 4 fl 44 2340.27 -34.06

110.00 2| 24 29 3704.49 -.70
OIFF[RENTIAL CORRECTION8

TOE 1.7379 TRA -.1969 TC3-5.4809 BAU 1.2465
ROE ._514 RRA -.O665 R(3 .1743 FAU .0_828

fO[ .6378 FRA .4587 rC3-|.4400 BSP 16398

BO[ 1.7758 BRA .2078 6C3 5.4837 FSP -459

DISTANCE 500.307

26.566 GAL -.65 AZL 86.44 HCA 232.28 8N_ 120.8J ECC .2J795 JNC 5.5588 VJ 30.Z64

36.626 GAP 11.24 ATP 91,06 TAL 182.33 TAP 74.6| RCA 94.48 APO 147.14 V2 54.B36

93.55 ZAP 169.59 ETS 324.99 ZA( 131.04 ETE 165.56 7AC 95.7? ETC 166.75 CLP-JT].5_

1|.764 PTM 2.06 VHP 7,405 OPk -9,51 RAP 1.81ECC 1.2798
INJ LONG INJ RT A$C INJ ATNTH INJ TIME PO C$T T|M INJ 2 LATINJ Z LONG

94,98 219.78 B6.23 1 49 55 2360.1 -28.31 86.32

J6J.72 ZJ3.26 62.24 20 53 45 3416,7 -9.52 I54.97

71.74 219.88 88.1J 3 23 1 2062.8 -29.71 62.94

149.63 212.42 60.39 21 54 35 5_09,E -8.22 159.Of

47.L_ 219.84 92.79 5 0 44 I740,5 -33,32 55.05

155.49 210.17 59.BZ 22 26 J4 3104.9 -5,18 1f9.23

MI0-COUR$E EXECUTION ACCURACY ORB|T OETERM|NJTION ACCURACY

SG7 5J46.5 SG4 391.3 $G3 141.3 ST 2447.9 SR 351.1 $S 582.8

RRT .1164 RRF ,1094 RTF .8708 CRT .9965 CR8 -.9493 (ST -.9641

SGB 5161.4 R23 .0076 R13 .8708 LSA 2536.1N$A JSJ.0 $SA _4.E

SGJ 5146.T SGE 388.6 TNA .51 ELI 2472.8 EL2 29.1 ALF 8.14

LAUNCH 0ATE 0[C 29 1965 FLIGHT TIME ]70.00 ARRIVAL OAT[ JUN 17 1966

HfLIOC[NTRIC CONIC

RL 141.11 LAL .D0 LOL 97.07 VL

RP 108.75 LAP -3.37 LOP 352.49 VP

RC 182.414 GL 22.87 GP -5.69 ZAL

PLAN[TOC[NTRIC CON|C

C3 17,209 VHL 4.148

LNCH AZMTN LNCN T_M[

90.00 1 2 48

90.00 20 13 24

100.00 2 42 38

J00.00 ZJ J5 55

110.O0 4 28 52
110.00 Zl 46 31

DIFFERENTIAL CORRECTIONS

TOE 1.8237 TRA .0106 TC3-5.4729 BAU 1,2597
ROE .Z610 RRA -,0702 RC3 ,1632 FAU .02665

fO[ .6235 FRA ,4927 FC3-1,3506 BSP 15595

802 J,842_ BRA .0710 5C_ 5.47_ FSP -d64

OISTANCE 505,892

26,511 GAL -.15 AZL 86.31HC4 255.45 SMA IZ0.49 [CO .12092 INC 3.4869 V] 30.Z84

36,595 GAP 11.49 AZP 90.88 TAL 180.45 TAP ?5.69 RCA 93.67 4PO 141.11 VZ 34,845

90.16 ZAP 170.31 [TS 323.68 7AE 131,16 [T[ 185.40 7AC 96.06 (TC 167.05 CLP-]TZ.29

DLA 25.61RAL 356.66 RAO 6567.7 VEL 11.773 PTN 2.06 VHP 7.556 DPA -8.30 RAP 3.95 [CO 1.2832

L-[ TIN[ INJ LAT INJ LONG INJ RT ASC [NJ AZNTH INJ TiME PO CST TIN INJ Z LATINJ Z LONG

3025.29 -27.$4 98.27 Z23.89 84.60 1 53 14 24Z5.3 -26.50 69,63

3977.00 -7.I0 159.48 217.52 62.52 21 19 41 3377.0 -10.73 151,68
2702.35 -29.71 74.67 224.06 86.57 5 26 0 2102.3 -29.07 65,67

3775,17 -9.45 J43.75 216.62 60.96 22 1_ 50 3j75,2 -9.53 137.11
Z371.04 -34.16 49.60 224.15 91.57 5 8 Z5 1771.0 -55.59 40.41

3679.24 -1.67 134.13 2i4.27 55.85 22 47 50 3079.2 -6,14 IE?.90

MI0-COUR$[ EXECUT|ON ACCURACY ORBIT DETERMINATION ACCURACv

SGT 519f.6 $G4 399.3 5G3 137.9 ST 2522.5 $R 361.9 SS 581.J
RRT .1406 RRF ,1259 4TF .877l CRT .9939 CR$ -.9414 CST -.9686

SGB 5206.0 223 .0019 413 .877! LSA 2609.6 XSA J45.4 5SA 74.4

$¢J 5J92.9 8G2 395.4 THA .62 fLI 2548.1 EL2 39.7 ALF 8.J2

LAUNCH DATE DEC 29 1965 FLIGHT TIM_ 172.00 ARRIVAL DATE JUN 19 1966

HELIOCENTRIC C(_qIC OISTANCE 511.453

RL 147.11 LAL .OO LOL 97.07 VL 26.457 GAL .42 AZL 86.58 NCA 258.67 5NA 110.18 ECC .27420 INC 3,4170 VI 30.184

RP 108.73 LAP -3.35 LOP 355.67 VP 36.564 GAP If.?6 AZP 90.67 TAL 178.56 TAp 77.18 RCA 95.24 APO 147.12 V2 34.854

RC 184.407 GL 2_.1I GP -5.68 ZAL 86.74 ZAP 171.00 ET8 32_.07 ?AE 131,33 ETE 185.27 ?A( 98.40 IT( 167.37 (LP-173.0_

PLAN(TOCENTRIC CONIC

C3 17.359 VHL 4.190 0LA 24._9 RAL .41 RAO 6567.7 YEL |I.T6T PTH 2.06 VMP 7.7L_ 0PA -7.10 RAP 6,ll ECC 1.2890

LNCH A?NTN LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH _NJ TIME PO C$T TIM INJ 2 LATINJ _ LONC
90.00 I 5 25 3073.02 -17.48 101.71 226.20 82.90 1 56 38 2473.0 -28,]8 93.12

90.00 _0 40 41 3938.57 -6.30 J57,Z9 222.02 62.83 21 46 20 5338,_ -11.88 J50.4_

JO0.O0 7 47 37 2743.49 -29.51 77.71 2_8.44 84.96 5 33 21 2143,5 -29.89 68.93

100,00 2I 41 10 3?43,34 -6.51 J41,98 _2|.05 60.76 27 43 34 3143,3 -10.36 135.31

110,00 4 36 31 2402.80 -54.18 52.08 228.69 89.91 5 16 34 J802,B -33.82 42.66

liD.DO 22 8 46 3556.80 -E.92 132,96 216,56 55.90 23 9 43 5056.8 -6.98 126.?J

OIFFCR[NTIAL CORRECTIONS MI0-COUR$E EXECUTION ACCURACY ORBIT 0[ TERMINATION ACCURACY

TO[ 1.8968 TRA ,2431 TC3-5.4080 0AU 1.2700 SGT 5234.6 SGR 401._ $G3 155.8 ST 2599.4 $R 373.4 $5 388,4

RDE ._7_0 RRA -.O714 Re3 .1508 FAU .02519 RRT .J655 RRr .1501RTF .8768 CRT .9898 C4S -.952] CST -.97J4

FD[ .6196 FRA ,5445 FC3-1.2418 BSP J6152 SG6 5250.4 R23 .0042 R|3 .6768 LSA 2687,1 MSA 145.7 $SA _4.3

gOf 1.9182 BRA .7533 gC3 5.4101FSP -441 SGI 5235,0 SGt 401.6 rHA .14 £LI 2625.5 EL2 32.6 ALr 8.10

2103



JPL TM 33-99 EARTH--VENUS TRAJECTORIES {VOL 2. 1965-66

HELIOCENTRIC CO_IZC _|$TANC{ 516.990

RL J4?.JI LAL .00 LOt- 97.07 VL 26.404 GAL .98 47L 86.65 HCA Z6J.79 SMA

RP JOa.?O LaP -3.31 LOP 3_B.B_ VP 36.535 GaP 12.05 ATP 90,48 TAL 176.67 TAP

RC J86.3?9 GL ZI.Z7 GP -5.49 7AL 83.2? ZAP 171.66 ET$ 320.08 ZAE 13J.47 ETE

PLANETOC[NT/|C CONIC

C3 ]8.06? VHL 4_2_l OLA 25.1| RAL 4.23 RAD 6567.7 VEL 11.809 PTM 2.09 YHP 7.88? 0PA -5,9| RaP 8.27 [{C 1,2973

LNCH AZMTH LNCH TIME b-I TIME JNJ LAT ;NJ LONG JNJ RT ASC |NJ AZMTH INJ TIME PO CST TIM IN] Z LAT IN] Z LONG

90.00 l 8 J0 ]12Z.71 -27.02 J05.27 232.66 81.18 Z O 13 Z522.? -27.86 J6.T4

_0,00 ZI 8 25 J902.17 -9.d2 I55.2J 226.?} 6}.17 22 1} Z? ]}OZ.Z -12.95 148.31

lOO.O0 2 52 44 2?85.6| -29.22 8O.lI 232.99 83.38 3 39 JO ZI85.6 -Z9.83 72.06

]00.00 22 6 32 3714.5J -7.46 I40.37 225.68 60.97 23 B 27 31J4.5 -11.Z8 ]33.66

IlO.O0 4 44 47 2435,03 -34.|5 54._O 23_.4I 88.42 5 25 22 |835.0 o_}.99 45.36

IIO.OO 22 30 58 3637.85 -3.25 I31.97 223.08 55,95 23 31 36 }037.9 -7.69 ]IS.TO

0[FFERENTIAL CC_RECTIONS MIO-COUR_H[ [_[CUTZON aCCuRACY (_SIT CE TERMINATION ACCURACY

TOE J.96;B TRA .47B8 TC_-5.2993 BAU I.ZSO4 $GT 52?2.2 SGR 4|3.7 5G3 |32,7 ST Z656.5 se _83.8 55 585,3

RD[ .2837 RRA -.0719 RC3 ,J363 FAU .02377 RRT .1895 RRI r .1695 RTF .88|8 CRT .9847 CR8 -,9232 CST -.974J

r0E .6068 FRA .5834 FC3-I.J388 6SP J6937 $68 5288.4 RZ} .0014 R|3 .88|9 LS4 2743.3 N$A 145.0 SS4 23.9

BO£ 1,9822 BRA .484| BC3 5._11 FSP -437 $G| 5272.B $62 406.2 THA .86 ELI 2683.3 EL2 $$.| ALF 8.10

119.87 ECC .22783 INC 3.34#5 v] 3D.ZB4

7_.46 RCA gZ.56 4PO 147.18 vZ 3a,8t3

|_5.15 7AC IDO.T4 ETC 167.63 CLP-]?3.?2

LAUNCH 0AT£ DEC 29 1965 FL|G#IT Till( 176.OO ARRIVAL 0ATE JUN 73 ]966

HELIOCENTRIC CONIC

RL 14?,I| LAL ,00

RP J0_*67 LAP -3.27

RC 188.330 GL 20.38

PLANETOCENTRI( CONIC

(_ IB.752 VHL 4._)0

LN(H ATMTH LNCH TIM£

90_00 I IJ II

90.00 ZJ 36 IA

lO0,OO 2 58 26

JO0.O0 22 ]I 4J

IIO.OO 4 5_ 44

lIO.OO 22 52 52

O]$TANC[ 522.498

LOL 9?,0? VL 26,J51 GAL 1.57 ATL 86.72 HCA 264.97 SMA I19.57 ECC .23J8Z INC 3.28|Z v| 30.784

LOP 2.03 VP 36.506 GAP 12,36 ATP 90.29 TAL |?4.78 TAP 79.75 RCA 81.85 APO 147.29 vz 34.873

GP -5,32 ?AL ?9.79 7AP J?Z,_O [T$ )I?.67 ?A[ |31.6I [T[ |85.05 7AC JO),08 [TC 167.84 CLP-|74,43

DLA 25.75 RAL B.|O RAO 6567.8 VEL II.818 PTH 2.lO VHP 8.070 0PA -4.73 RAP I0.45 ECC 1.3086

L-i T_NE ZNJ LAY |HI LON_ IN] RT A$C IN] AZMTH IN] TXME PO CST TIM IN] Z LAT IN] Z LONG

_I73.74 -26.4_ I0_.90 237.25 79.A5 Z 4 5 2573.? -27.$2 J00.43

)868.5? -10.45 153.28 73|.63 _3.53 27 40 43 3268,S -13.92 146.32

2828.00 -28.84 83.9I 23?.69 81.79 3 45 54 2228.0 -_9.68 75.20

_689.54 -8.29 138.98 230.48 6J.I8 23 33 IO 3089.5 -I2.07 ]AZ.Z]

246?.24 -34.06 57.1I 238._0 86,93 5 34 5| |867.2 -34.I| 47.87

3623.06 °3.BJ I_J.J9 227.73 56.00 23 53 15 3073.1 "8.25 174.97

ORBIT OETERMINATION aCCURaCY

ST 2704,9 SR 394.0 $S 587.8

CRT .9787 CRS -.9139 CST -.9764

LSA Z790.9 MSA J47,] $SA 23.7

ELI 7732.2 EL2 BO.J AL_ 8.JZ

OlrrERENTIAL CORRECTIONS M|0-COUR5[ EXECUTION ACCURACY

TOE 2.0272 TRA .732I TC3-5.I_8 BAU 1.2879 SGT 5304.3 $GR 4J_.5 SG3 130.0

ROE .7_68 RRA -.0706 RC3 .1209 FAU .02279 RRT .2140 RRF .J9J4 RTF .8857

FOE .5959 FRA .6270 FC)-J.O_90 8SP lT0JJ $G_ 5370,8 RZ) .0008 RJ3 ,8857

BO¢ Z.0488 eRA .?_55 BC_ 5.I)72 rSe -426 5GI 5_05.0 SG2 409.7 TH_ .98

LAUNCH 0ATE DEC 29 ]965 _L|GHT TIME 178.00 ARRIVAL 0ATE JUN 25 J966

HELIOCENTR[C CONIC 01STANCE 527.972

RL ]47,1I LAL .00 LO L 97.07 VL 26,300 GAL 2.16 AlL 86.79 NCA 268.15 SMA 119.28 ECC .2362_ INC $.2144

RP IO8.63 LAP -3,21 LOP 5.22 VP 36.479 GAP JZ,?B AZP 90.i0 TAL 172.90 TAP 81,05 RCA 91.11APO 141._6

RC 190.Z58 GL 19.45 GP -5.|7 ZAL ?6,33 TAP 172.91 [TS 314.74 74[ 131.75 ETE 164.96 ZAC 105.44 ETC 168.02

PLANETOCENTRIC CONIC

C_ |9,632 VML 4.431DLA 26,31RAL 1J.98 RAO 6_67,8 VEL 11.875 PTH 2,|1 VNP 8.266 0P& -_.57 RAP 12.63 ECC 1.3231

LNCN 4_NTN LNCN TIME L-_ TIME IN] LAT IN] LONG _NJ RT A$C |NJ AZNTH IN] T|M( PO CST T_M *IN] Z LAT IN] Z LONG

90.00 I 14 38 3225'25 -25.74 112.51 241,94 77.77 Z B 23 Z625.3 -2T.|f 104,]3

90.00 22 3 46 3838.72 -11.35 151.55 236.68 63,88 Z3 ? 45 J2_ -j4,?? ]44.54

lO0.O0 3 4 _3 2869.8! -28.40 86.93 242,52 80._5 3 52 45 2269.8 -_8.45 ?8.79

IOO.OO 22 56 ]Z 3669.40 -8.94 |37.84 235.4! 6J,36 23 57 2J 3069.4 olZ,TD |3l.O?

_]0,00 5 3 Z5 2498.92 -33.9Z 59.58 243,52 85.48 5 45 4 1898.9 -34.17 50.34

J]O.OO 23 14 9 3613.06 -4,|9 130,67 232.50 56.04 24 14 22 5013.1 -8,62 IZ4.38

DIFFERENTIAL C_RECTIONS MI0-COUR$E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE _.084_ TRA .9946 TC3-4.9354 BAU |,2956 SGT 5)54.0 SGR 4_4.) $G_ 127.2 ST 2732.6 SR 405._ $S 577.0

ROE .3JJI RRA -,0679 RC_ .|ODD rAU .02092 RRT .2375 RRF .2|29 RTr .8905 CRT .9719 CR$ -,9044 CST -.g783

FOE .583_ FRA :6683 rE3 --�Z_BSP J7158 SGB 5_50.8 R_ .OiOOI RJ_ .8905 LSA 2817.7 N$A |50._ SSA Z2._

BOE 2.1074 BRA .9969 BC3 4.9365 FSP -419 SGI 5_34.9 SG2 4|2.1 THA 1.09 ELI 2160.6 EL] 94.0 ALF 8,17

Vl 3D.ZB4

VZ 34.884

CLP-ITS.I4

LAUNCH DATE DEC 29 1965 FLIGHT TIN( 180.00 ARRIVAL DATE JUN Z? |96_

HELIOCENTRIC CONIC 0ISTANC[ 533,409

RL ]47.11 LAL .00 LOL 97.07 VL 26.249 GAL 2,82 AZL 86.85 HCA 271.33 5MA 119.00 ECC .24106 INC 3.|478 VI 30.284

RP I08.60 LAP -3.15 LOP 8.40 VP 36,453 G_P I3.03 A_P 89.93 TAL |7J.05 TAP 82.36 RCA 90.31 APO J47.68 v2 34.895

RC 19_.167 GL ]8.43 GP -5.0_ ?AL 72.90 ZAP 173.48 ITS 31|.|7 ?A[ |3J.88 ET_ |84,88 ZAC 107.81 ETC 168.16 CLP-J75.84

PLANETOCENTRIC CONIC

C3 20.7_2 VHL 4.553 OLA 26.77 RAL |5.85 RAO 656?.8 VEL 1J.921 PTH 2.|2 VMP 8.476 OPA -2.42 RAP |4.82 [CC ].3412

LNCH ATMTH LNCH TIME L-J TIME _NJ LAT |NJ LONG _NJ RT A$C _NJ AZNTH IN| TIME PO CST TIM IN| Z LAT |NJ Z LONG

90.OO J J8 44 3276.18 °24.96 116.03 246.T0 76.17 2 13 20 26?6.2 -E6.61 J07.78

90.00 22 30 32 3813.79 -12.09 1_0.09 24|.B_ 64.20 23 54 6 _21_.8 -15,47 J43.04

I00.00 3 12 17 2910.14 -2?.90 89.B_ 247.43 78.81 4 0 47 Z3JO.I -29.]6 8],Z_

lO0.O0 23 J9 40 3655.07 -9.41 ]3?.04 240.43 61.50 24 20 35 3055,1 -J3,15 130.24

J]O.O0 5 J3 53 2529.63 -3_,73 6J.95 248.45 84.09 5 56 3 t929.£ -34,18 52.74

IJO.O0 23 34 33 3608.35 -4,37 130.4_ 237.35 56.06 24 34 42 3008.3 -8,80 ]24.13

01FFERENTIAL CCRR£CTJON5 N_0-C_JRS_ _X[CUTJON ACCURACY ORBIT 0ETERNINAT|ON ACCURACY

TOE _,J558 TRA 1.271| TC_-4.6968 BAU |._02| $GT _5_.? $_R 428,1 861 J24.4 ST 274_,8 SR 4JJ.? $S 569.4

ROE ._264 RRA -.06_5 RC) .0888 VAU .0J959 RRT ,2_06 R_ .234? RTr .8953 CRT .9644 CR$ -.8945 CST -,9800

FOE .5696 FRA .7106 FC3 -.BIBO BSP 17_06 $G8 53?6.8 RZ3 -,0000 RI3 .8953 LSk 2827.9 MS4 ]55,4 S5A 21.3

BOE 2.1606 BRA 1.2727 BC3 4,69?7 FSP -4J3 SG| 5360,9 $62 413.2 THA J.20 EL] 2772.4 EL2 107.8 4Lr B.Z5
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES ( VOL 2. 1965-66 )

LAUNCH DATE 0EC Z9 1965 rL|GmT TINE 162o00 ARRIVAL CAT[ JUN 29 1966

HEL|OCENTR[( CONIC

RL J47.11 L4L ,00 LOL

RP 106.5T LAP -3.D7 LOP

RC 194.054 GL |7.40 GP

PLANETOC[NTRIC CONIC

C3 ZZ.OS| VHL 4.699

LNCH AZNTH LNCH TIN[

90.00 1 Z3 51

90.00 22 55 5T

lOO.O0 3 ZO 48

lO0.O0 23 41 41

IJO.OO 5 25 8

1J0,00 Z3 53 50

GIFFER[NTIAL CORR[CTION9

TOE Z,1849 TRA J.5671 TC3-4.4|76 BAU 1.3043

ROE .3430 RRA -.D§?Z Re3 .0735 FAU .OJSZl

FDE ,557Z FRA ,7559 FC3 -,7138 BSP |73Z9

BDE Z.2117 BRA 1.566Z BC3 4.4182 FSP -402

DISTANCE §36.603

97.07 VL 2G.|99 GAL 3.30 AZL 86.92 NC* Z74.51 SN4

11.59 VP 36.426 GAP 13.41 AZP 66.76 TAL |69.17 TAP

-4.90 ?AL 69,33 Z4P 174.01 ITS 306.84 ZA[ |32.01 IT[

116.TZ [CC .Z4636 INC 3.0B11 Vl 30.2J4

83.66 RCA 89.47 APO 147.97 vz 54.906

184.al ?AC 110.18 ETC 188.Z? CLP-JT6,55

DLA 27.I3 RAL ]9.67 RAD 6567.9 VEL 11.977 PTH Z.|3 VmP 6.702 OPA -1.29 RAP 17.01 [CC 1.3634

L-I TIN[ IN| LAT IN| LONG IN| RT ASC IN| AZNTm |NJ TIN[ PC CST TIN IN| Z LAT IN| _ LONG

3325.09 -Z4.IZ J19,37 251.33 74.70 2 19 16 Z?ZS.I -25.99 i11.20

3795.Z4 -]Z.64 |49.00 Z47.D3 64.45 23 59 |Z 3195.2 -15.96 141.92

Z948.07 -Z7.37 92.52 25Z.42 77.48 4 9 56 2346.| -28,82 64.02

3647.49 -9.66 136.61 245.48 6|.57 24 42 26 3047.5 -13.36 129.80

Z559.0I -33.50 64.22 253.66 62,77 6 ? 47 1959.0 -34.14 55.05

36D9.32 -4.33 150.47 242.24 56.06 24 53 59 _009.3 -6.76 124.16

MID-COURSE EXECUTION ACCURACY ORBIT _[TERNINATION ACCURACY

SGT 5379.9 SGR 43I.! SG3 121.7 ST Z745.7 SR 418.9 SS 561.9

RRT .Z843 RRF .Z561 RTF .8998 CRT .9561 CRS *,8842 CST -,9815

SGB 5397.2 R23 .(_08 RJ3 .8996 LSA Z827.1 mSA 161.9 SSA ZO,2

SGJ 5381.3 SGZ 4|3.2 TmA 1.31 ILl 2772.8 [LZ 121.5 ALr 6.32

LAUNCH OAT[ DEC 29 J965 FLIGHT TIN[ |84.00 ARRIVAL DATE JUL J I966

NELIOC[NTRIC CONIC

RL 147.1J LAL .DO LOt,

RP 108.53 LAP -2.99 LOP

RC 195.918 GL ]6.35 GP

PLAN[TOC[NTRIC CONIC

C3 23,71| VHL 4.869

LNCH AZNTH LNCH TIN(

gO.DO I 30 29

gO.D0 23 19 16

JOO.OO 3 30 31

100.00 O 5 45

110.00 5 37 B

110.00 0 J5 43

OZFFERENTIAL CORRECTIONS

TOE Z.2226 TRA 1.8736 TC3-4.|ZZ9 8AU 1,3071

ROE ,3604 RRA -.0483 RC3 .0589 FAU ,D1696

FOE .5426 FRA .8001 FC3 ".619| ¢$P |7454

go[ Z.ZSJ7 8RA |.8146 BC3 4.1Z_3 FSP -395

D|STANCE 544.I46

97.07 VL 26.150 GAL 4.Z0 AZL 86.99 HCA Z77.69 SX4 118.45 [CC ,25223 ZNC 3.0J37 Vl 30.294

J4.77 VP 36.404 GAP 13.81 AZP 89.60 TAL 167,32 TAP 65.0J R(A 88.57 APO 146.32 VZ 34.919

-4.76 ?AL 66.25 7AP J74.49 [T8 30|,60 ZAE 13Z.14 IT[ J84.75 7AC ||2.55 [TC 166.34 CLP*177.26

DLA Z7.39 RAL Z3.43 RA0 65_.0 V[L 12,045 PTH Z.J5 VHP 6.946 0P4 -.18 R4P 19.21ECC 1,3902

L-I 7114[ |NJ LA T |NJ LONG |NJ RT A$C INJ AZNTm |NJ T|N[ PO CST TIN INJ Z LATINJ Z LONG

3370.02 -23.28 JZZ,40 256.40 73.4| Z 26 39 2770.0 -25.33 1J4,33

3784.98 *J2.94 148.40 252.23 64.59 24 ZZ 21 3185.0 -16.26 141.29

2962.73 -26.83 94.96 257.46 76.3I 4 20 ZO Z3BZ.7 -28,45 86.53

3647.51 -9.66 J36,61 250.53 61.87 1 6 3_ 5047,5 -I3.39 129.80

2386.80 °33.24 66.35 Z56.91 81.53 6 ZO 15 1986.8 °34.05 57.20

36J6.20 -4,07 |30.84 247.|3 56.03 | 15 59 3OI6.2 -6.50 124.55

NIO-COUR6E EX[CUT|ON ACCURACY ORBIT DETERMINATION ACCURACY

SGT 5597.I 5GR 432.9 SG3 1J8.9 ST 2721.6 SR 424.5 9S 55J.6

RRT .)068 RRF .Z60Z RTF .9049 CRT .9470 CRS -.B?3Z CST -.9828

SG8 5414.4 RZ3 .OOI0 RI3 .9049 LSA 2804.4 m54 J69.0 $SA 19.1

SGJ 5398.7 SG2 41J.9 THA J.4Z [LJ Z751.5 [LZ J35.0 ALF 8,4Z

LAUNCH O&T[ CEC Z9 1965 FLIGHT TIN[ |66.00 ARRIVAL CAT[ JUL 3 1966

HELIOCENTRIC CONIC 0ISTANC[ 549.431

RL 14T.IJ LAL .00 LOL 97.07 VL 26.102 G4L 4.94 ATL 87.05 HC4 280.96 SNA 118.18 ECC .25667 INC Z,94§Z Vl 30.284

RP 108.49 LAP -Z.R9 LOP 11.96 VP 36.361 GAP 14.25 AZP 89.44 TAL |63.49 TAP 86.36 RCA 97.61 APO 149.75 V2 34.930

RC 197.76| GL 15.29 GP -4.68 ZAL 63.07 ZAP 174,91ETS 29_.32 ZA[ 132.26 [TE 164.70 ?AC 114.92 [TC 168.37 CLP-177.96

PLANETOCENTRIC CONIC

C3 Z5.665 VHL 5.066 27.55 RAL 27.09 RAO 6566.0 V[L

LNCH ATNTH LNCH TIN[ L°I TIN[ IN| L4T

9O.OO 1 39 13 3408.73 -22.50

90.00 23 39 42 3785.20 °12.93

100.00 3 41 50 3013.46 °26.3Z

iO0.O0 0 23 42 36_5.70 -9,39

liD.DO 5 49 50 26|2.89 -3Z.96

110.O0 0 32 12 3629.03 -3.58

C[FFERENTIAL CORRECTIONS

TOE 2.2535 TRA 2.1982 TC3-3.8107 BAU 1.3076

ROE .3786 RRA -.0396 RC3 .0455FAU .0J574

roe .5278 FR4 .8460 FC3 °.5308 BSP 17558

ROE 2.2851BRA Z.1985 BC3 3.8110 FSP °389

DLA 12.126 PTm

IN| LONG IN| RT ASC IN| A?NTH IN| TINE

124.97 261.33 72.34 2 36 Z

|46.4| 257.37 64.59 24 42 47

97.10 262.54 75.29 4 32 3

137.07 Z55.53 6J.49 1 24 36

68.33 264.19 80.39 6 33 23

13J.51 231.98 55.98 1 32 41

NZD-COURS[ EXECUTION ACCURACY

SGT 5409.8 5GR 433.6 SG3 1|6.2

RRT °3290 RRF .3023 RTF .9101

5GB 5427.2 R23 .O01Z RI3 .9101

SG| }4Jl.? $G2 409.3 THA J.52

2.17 VNP 9.Z110P4 .92 RAP Z|.4Z ECC 1.4224

PC CST TIN IN| Z LAT[NJ Z LONG

2608,T -24.7! 116.99

3185.2 -16.25 141.3J

2413.5 -28,06 68.74

3055.7 -13.13 130.Z6

2012.9 -33.94 59.23

3029.0 -6.02 IZS.Z4

ORBIT C[T[RmINATION ACCURACY

ST 2686.4 SR 428.5 55 540,6

CRT .9369 CR5 -.6613 CST -.9640

LSA 2767.8 NSA J??.O SSA 18.1

ELl 2716.3 EL2 148.1 ALF 6.52

LAUNCH CAT[ OEC 29 1965 FLIGHT T|l,q[ 188.00 ARRIVAL DATE JUL 5 1966

HELIOCENTRIC CONIC

RL 147.1| LAL .00 LOt.

RP 106.45 LAP -2.79 LOP

RC 199.560 GL 14.23 GP

PLANETOC[NTRIC CONIC

C3 Z7.989 VHL 5.Z90

LNCH AZNTH LNCH TIN[ L°I TZN[ IN| LAT

90.00 1 50 36 3439.Z0 -2J.86

90.00 0 0 28 3797.77 -I2.57

JO0.O0 3 54 Z7 3039.97 -25.85

JO0.O0 0 39 19 3672.Z3 -8.85

JlO.OO 6 3 7 2637.30 -32.67

110.00 0 47 B 3647.67 -2.87

OIFF[RENTIAL CORR[CTION9

TOE Z.2780 TRA 2,3404 TC3-3.4676 8AU 1.3051

ROE ,397fl RRA -,0280 RC3 ,0337 FAU .0J454

FOE .5134 FRA .8936 FC3 -.4497 BSP 17650

B0[ 2.3J24 BRA 2,5406 BC3 3.4879 FSP -382

01STANCE _54.648

97.07 VL 26.054 GAL 5.73 AZL 87.12 HCA 284.06 SNk 117.92 [CO .26576 INC 2.8752 Vl 30.284

21.15 VP 36.359 GAP 14,72 AZP 89.30 TAL I63.67 TAP 87.74 RCA 86.38 APO 149.26 v2 34.942

-4.58 ZAL 59,99 ZAP 175,Z4 [T8 287.89 ZA[ J32,36 [TE 184.65 74C 1|7.29 [TC 168,36 CLP-ITS,70

OLA 27.62 RAL 30.62 RAO 6568.1 V[L |_.22| PTH Z._O VHP 9.49? DPA _,00 RAP 23.63 ECC J.4606

|NJ LONG INJ RT A$C |NJ AZNTH |NJ T|N[ PC CST TIN IN| 2 LAT IN| Z LONG

J26.97 266,3| 7|.54 2 47 55 2839.2 -24.16 119.07

J49.J5 262.38 64,4| I 3 46 3J97.8 -15.9J J42.07

98.93 267,64 ?4.44 4 45 7 2440.0 -27.73 90.63

|38.00 2_.44 6|.33 1 40 3| 3072.2 -IZ.6J 131.23

70,|7 269.48 76.33 6 47 4 Z037.3 -33.80 61.12

13_.48 256.78 55.92 J 47 55 3047,7 -7,32 126.23

MJ0oCOURS[ IX[CUT|ON ACCURACY ORB|T 0[T[RNINATION ACCURACY

5GT 54J?.3 SGR 433.3 $G3 |J3.6 ST 2639.4 SR 430.6 58 529.7

RRT .35J/ RRF .3247 RTr .9|53 CRT .9_59 CRS -.94_9 CST -.9952

SGB 5434.7 RZ3 .OGI7 R13 .9J53 L$4 2719,g NSA 185,4 55A J7.0

SGJ 5419.5 SG_ 405,6 THA J.62 ILl 2669.5 EL2 J60.8 ALF 8.62
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 2, 1965-66)

LAUNCH DATE DEC 79 J965

HELIOCENTR|C CONIC

RL J47.1] LAL .00

RP 108.41 LAP -Z.SB

RC 201.376 GL J3.17

PL4NETOCENTRiC CONIC

C3 30.T44 VHL 5.545

LNCH AZNTH LNCH T]NE
90.00 Z 4 45

90.00 0 13 25

I00.00 A 8 J9

]00.00 0 52 32
110.00 6 16 51

110.00 1 0 30

FLIGHT TIME 190.00 4RRIVAL OJTE JUL ? 1966

DISTANCE 959.185

LOL 97.07 VL 26.00S GAL 6.56 AZL 87.20 NCA ZS7.Z5 SHA 117.61ECC .27358 INC 2.S032 vJ 30.284

LOP 24.35 VP 36.337 GAP 15,24 AZP 89.17 TAL 16|.88 TAP 89.14 RCA 85.46 4PO 149.86 VZ 34.995

GP °4.49 ZAL 57.05 ZAP 175.47 ETS 279.3? 7AE 132.46 ETE IB4.51 24C 119.$5 ETC 168.30 CkP-JTg.43

DLA 2T.61RAL 34.02 R&D 6568°2 VEL |2°334 PTH 2.22 VHP 9.809 DPA 3.05 RAP 23.65 ECC |.5060

L-I TIME INJ LAT IN] LONG "INJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 L&TINJ Z LONG

3460,72 -21.39 128.31 271.35 70,99 3 2 26 2660,T -25,79 lZ0.52

3825.24 -11.81 150.64 267.23 64.08 ] I? B 3223.2 -15.21 143.61

3062.38 -25.43 I00.46 272.73 73.74 4 59 22 2462.4 -27.42 9Z.ZZ

3696.82 -6.03 139.38 265.24 61.1I | 54 9 3096.8 -11.84 132.65
2660.17 -32.3T 7t.89 274.T2 78.36 T 1 11 2060.2 -53.63 62.69

3671.79 -1.95 133.74 261.30 53.67 2 l 42 3071.6 -6.42 12T.50

0IrFERENTIAL C(_qRECTIC)N8 MID-COURSE EXECUTION ACCURACY

T0E 2.3004 TRA 2.9073 TC3-3.1568 8AU 1.2975 SGT 3422.0 SGR 432,1 SG3 111.1

ROE ,4|7| RRA -,O144 RC3 .0237 FAU .01332 RRT .3736 RRF .3461RTF .9207

FOE .5006 FRA .9449 re3 -.373| ESP I7625 SG8 5439.Z R23 .0024 RI3 .9207

BOE Z.3379 eRA 2.9073 BC3 3.1569 rSP -3?2 SGI 5424.5 SG2 400.6 TH& 1.71

LAUNCH DATE 0EC 29 1965 FLIGHT TIN£ 192.00

HELIOCENTRIC CONIC DISTANCE 564.828

RL 1A7.11 LAL ,00 LOL 97.07 VL 25.962 GAL 7.44 AZL 87.27 HCA 290.45 SNA 117.42 ECC .28220

RP 108.37 LAP -2.56 LOP 27.54 VP 36.3t7 GAP IS.SO AZP 89,05 TAL |60.13 TAP 90.57 RCA 64.28

RC 203.147 GL 12.13 GP -4.4I ?AL 34.24 ZAP I7_,59 ETS 270.00 ZA[ 132.54 [T[ |94,57 ZAC 122.00

PLAHETO(ENTRIC CONIC
C3 34.002 VHL 5.8310LA 27.31RAL 37.26 RAO 6568.3 VEL I2.465 PTH 2.25 VHP 10.150 DPA 4.09
LNCH A?HTH LNCH TIME L-I TIN( INJ LAT INJ LONG INJ RT ASC INJ A_NTH INJ TIME PO CST TIN

90.00 2 21 14 3474.43 -21.08 129.26 276.A3 70.65 3 19 9 287A.4

90.00 0 22 49 3860.23 -I0,70 132.79 27J.89 63.63 I 27 9 3260,2

100.00 4 23 14 3081.16 -25.07 JOJ.74 277.84 73.J6 3 14 33 2461.2

100.00 1 3 30 3728.73 -6,99 141.17 269.91 60.86 2 3 39 3128.7

II0.00 6 30 52 2881.7I -32.06 73.30 679,93 77.46 7 15 34 2081.7
JJO.O0 I |2 2| 3700.97 -.64 |35.27 266.11 35.83 2 14 2 3101,0

OIKFERENTIAL CC_RECTIONS HID-COURSE EXECUTION ACCURACY

TOE 2.3125 IRA 3.2927 TC3-2.8358 BAU |.2891 SGT 5422.9 SGR 429.6 SG3 |08,6

ROE .4368 RRA .O009 RC3 .0|53 FAU ,0|221 RRT .3930 RRF .3702 RTF .9263

FOE .48S? FRA .9970 FC3 -.3J08 BSP 17703 SGB 3439.9 R23 .0026 R13 .9264

BO£ Z.3534 BRA 3.2927 BC3 2.83fl9 FSP -365 SGJ 542fl.6 SG2 394,5 THA 1.80

ORBIT 0ETERNINATION ACCURACY

ST 25S7,7 SR 431.0 SS 520.4

CRT .9|39 CR$ -.8561 CST -,9863

LSA 2667,4 NSA 193.9 SSA 16.1

EL1 26J?.6 EL2 J73.0 ALF $,69

ARRIVAL DATE JUL 9 1966

INC 2.7283 Vl 30.284

APO 130,36 VZ 34.968

ETC 168.21 CLP 179.63

RAP 28,07 ECC 1.5596
IN] 2 LAT IN] 2 LONG

-23.53 121.45

-14.J6 J45.$Z

-27.13 93.55

-10.82 134.4B

-33,4_ 64,54

-5.31 129.04

ORBIT DETERNINATION ACCURACY

ST 2324.0 SR 429.2 SS 510.3

CRT ,9005 CRS -.8_22 CST -.9875
LSA 2602.7 NSA 202.3 SSA 15.2

ELI 2553.6 EL2 184,5 ALF 8.75

L4UNCN 0ATE 0EC 29 1965 FLIGHT TIME 194.00

HELIOCENTRIC CONIC DISTANCE 569.759

RL 14T.I| LAL .00 LOL 9T,07 VL 25.917 GAL 6.36 AZL 87.33 HCA 293,_4 SNA

RP ]09.33 L4P -Z.43 LOP 30.74 VP 36.298 GAP _.42 ATP 86.94 TAL 156.40 TAP

RC Z04.893 GL 11,JI GP -4.33 ZkL 51.57 ZAP 173.37 ETS 260.18 7AE 132.21 ETE

PLANETOCENTRIC CONIC

C3 37.J50 VHL 6,152 0LA 27.35 RAL 40.34 RAO 6368.5 VEL 12.618 PTH 2.29 VHP
LNCH ATNTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME

90.00 Z 39 14 3482.67 -Z0.89 129.79 2S|.30 T0.44 3 3T 16

90,00 0 29 22 3906.17 -9.30 135.44 276.37 63.13 I 34 ZB

100.00 4 38 51 5097.05 -24.75 102,81 282.90 ?2.68 3 30 26

100.00 1 12 26 3767.02 -3,72 |43,30 274,44 60.61 2 I5 13

110.00 6 45 2 2702.17 -31.75 73,01 265.08 76.61 7 30 4

l|O,O0 | 22 44 3734,67 ,43 137,02 270.61 _.82 E 24 _9

DIFFERENTIAL C(_RECTION$ HI0-COURSE E_ECUT|ON ACCURACY

TOE 2.3208 TRA 3.6983 TC3-2.3227 BAU 1,2765 SGT 5416.9 $GR 426.0 $G3 106.2

ROE .4569 RRA ,0i81RC3 ,0085 FAU .0Ill1 RRT .4164 RRF .3924 RTF .9318

rOE .4737 FRA 1.0526 FC3 -,2_40 BSP 17767 SGB 3433,7 R23 .0026 RI3 .9318
BOE 2,3654 BRA 3.69S4 BC3 2.5227 FSP -358 SG| 5419.9 $G2 387.1 THA 1.89

LAUNCH DATE DEC 29 1969 FLIGHT TIME 196.00

HELIOCENTRIC CO_IC 0ISTANCE 574.337

RL 147,1J LAL .00 LOL 97.07 VL 25,873 GAL 9.39 ATL 87.43 HCA 296.84 SHA

RP 108.29 LAP -2,29 LOP 33.93 VP 36,279 GAP I7.09 AZP 88.84 TAL 156.13 TAP

RC R05.614 GL 10.12 GP -4,26 ZAL 49.03 ZAP 175,4J ET$ 230.34 ZAE 132.65 ETE

PLANETOCENTRIC CONIC

C3 42,395 VHL 6,311 DLA 27.12 RAL 43.24 RAO 6561t,6 VEL |2.797 PTH 2.33 VHP

LNCH A?MTH LN(H TIME L-I TIME IN] LAT IN] LONG IN] RT ASC IN] AZNTH IN] TIME
90.00 2 37 36 3487.78 -20,78 130,12 296,_4 70;32 3 36 3

90.00 0 33 50 3958.36 -7.68 J38.4_ 280.68 62.66 I 39 48

100.00 4 34 51 3110.84 -24.47 |03,74 287.90 72.27 5 46 42

100.00 1 19 33 3810.34 -4,26 143,70 278.82 60.38 2 23 6

IJ0,00 6 59 10 2721.83 -31,43 76,43 290.15 73.81 7 44 32

11o.oo i 31 46 37T2.31 1.89 138.99 274.9e S_.B6 2 34 38
DIFFERENTIAL CORRECTIONS NJ0-COURSE EXEcuTION ACCURACY

TOE 2.3263 TRA 4.1320 TC3-2.2213 BAU 1,239| SGT 5408.1 8GR 421.4 $63 103.8

ROE ,4770 RRA .0373 RC3 ,0034 FAU .01002 RRT .4376 ERr .4145 RYr .9375

FOE .46J$ FRA 1.|118 FC3 -.2046 BSP 17802 SG8 3424.5 R23 .0023 RI3 .9373

BOE Z.3747 _A 4.1322 BC3 2.2213 FSP -351 $G1 3411.2 $G2 378.7 THA 1.96

ARRIVAL OAT[ JUL II 1966

117.18 EEC .29174 INC E.6506 ¥1 30.ZS4

92.03 RCA 62.99 APO 151.36 VZ 34.9S1

184,53 7AC 124.34 ETC 168.06 CLP 179.07

10.5Z30P4 5,10 RAP 30.29 ECC 1,6229

PO CST TIM INJ r LATINJ 2 LONG

2862,7 -23.37 I22.00

3306.2 -12.B5 145,54

2497,J -26,b9 94,66

3167.0 -9.59 136,65

2102.2 -55.26 66.]1
3134.7 -4.03 130.S!

ORBIT DETERMINATION ACCURACY

ST 2456.A SR 425.5 S$ 501.6

CRT .8862 CR5 -,6077 CST -.9666

LSA 2534.2 HSA 210.2 5SA J4.4

ELI 246_;3 EL_ 194.9 ALr $.78

ARRIVAL DATE JUL 13 ]966

!16.94 ECC .30230 INC 2.5686 VJ 30.284

93.5? Re4 SI,59 APO 152,30 V2 34.g94
J84.49 ZAC 126.63 ETC 167.87 CLP 178.29

|0.934 OPA 6.08 RAP 32.50 ECC ].6976

PO CST TIN INJ Z LATINJ Z LONG

2887.8 -IS.IT 122.34

3336.4 -IJ.29 ]51,60

2310.6 -26.66 95.S3

3210,5 -8.17 J39.10
21_J.8 -53.06 67.61

3J72.3 -2.60 132.TB

ORgIT OETERNINATION ACCURACY

ST 2387.4 SR 4J9.9 $5 494.4

CRT .$706 CRS -.T927 CST -.9697

LSA 2464,4 NSA 217.3 SS4 13.6

ELI 2413,3 £L2 204.2 ALr B.77

2106



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 2. 1965-661

LAUNCH DATE OEC Zg 1965 FLIGHT TIM( 198,D0 4RR|VAL DATE JUL 15 lgSS

HELIOCENTRIC CONIC

RL 147.J1LAL .OD

RP IDb.Z5 LAP -Z.15

RC ZO8.309 GL 9.16

PLANE TC_(NTRIC CONIC

C3 47,7BJ VHL 6.9JZ
LNCH ATNTH LNCH TIME

90.00 3 16 43

90.00 O 36 46

100.00 S 10 57

200.00 1 25 13

IJO.O0 7 13 B

110.O0 I 39 31

DISTANCE 579.194

LOL 97.07 VL 25.831 GAL 10.47 ATL BT.SZ HCA 300.04 SMA IJG.?Z ECC .$1403

LOP 37,13 VP 361_6| GAP |7.84 ATP 88.75 TAL 155.10 TAP 95.14 RCA BO.06

GP -4.20 7AL 46.69 ZAP 175,|1 [T$ 241.60 ZAE I$Z.66 ETE I64.45 24( J28.95

DL_ Z6.B5 R_L 45.97 RAD 6368.8 VEL J3.006 PTH 2.37 VMP 1J,387 DPA 7,O3

L-! TIN( 1NJ LAT ZNJ LONG INJ RT A$C INJ ATNTH INJ TIME PO CST TIM
3491,31 -20.69 130.36 29|.51 70.23 4 14 34 289J.5

4014.72 "3,91 161.61 284.85 62.26 1 43 4J 3414.T
3123.26 -24.Z| 104,37 292.8I 71.90 6 3 O 2523.3

3856.Z0 -2.65 146.33 283.05 60.21 2 29 32 3238.Z

2740,9J -31.10 77.84 295.12 ?5.05 7 36 49 2140.9

3813.31 3.46 ;41.13 Z79.25 55.9? 2 43 5 3213.3
DIFFERENTIAL C_QRECT|ONS

TOE 2.3331 TRA 4,5991 TC3-1.9313 BAU J.2338

ROE .4973 RRA .0585 RC3 -,0002 FAU .00889

FDE .4522 FRA Joi764 FC3 -,161Z BSP J7738

BDE Z.3855 8RA 4.5994 8C3 1,9315 FSP -342

MID-COURS.I[ EXECUTION ACCURACY

SGT 3396.8 $0_ 455.8 SG3 101.7

RRT .4591RRF .4573 RTF .9432

SOB 3417.8 m23 .DOZ6 RJ3 .9432

SGI 5400.2 $G2 369.2 THA 2.03

IHC Z.ABZ2 Vl 30.284

*PO 153.57 vZ 33.00?

ETC 167.6_ CLP 177.48

RAP 34.71 ECC J.7864

INJ 2 LAY INJ 2 LONG
-Z3.ID 122.39

-9.58 154.85

-26.43 g6.49

-6.60 1(1.76
-32.64 69.D5

"1.03 134.9Z

OR81T D(TERNINATION A¢¢URACy

ST 2321.4 SR 412.5 $S 490,0
CRT .8542 CRS ".7780 CST -.9909

LSA 2397.B _SA 723.Z sSA lt.P

ELI 2346.3 (LZ 212.0 ALF 8.?0

L4UNCH DATE DEC 29 1963 FLIGHT TIN( 200.00 ARRIVAL DATE JUL 17 1966

HELIOCENTRIC CONIC

RL 147.11 LAL .00 LOL

Rp |08.Z| LAP -2.00 LOP

RC 209.976 GL 8.23 GP

PLANETO_ENTR_C CONIC

C3 34.171 VHL 7.360 OLA
LNCN AZHTH LNCH TIME L-Z TIN(

90.00 3 33 IO 3494.95

90.00 O 38 34 4073.73

lO0.O0 5 26 31 3134.87

100.00 1 29 34 3909.03

110.00 T 26 48 2759,59

JlO.OO 1 46 7 3857,10

DIFFERENTIAL CORRECTIONS
TOE Z.3343 TRA 5.0944

RD( .SI?3 RRA .0814

FDE .4425 FRA 1.2447

BOE Z.3909 BRA 3.0931

DISTANCE 583.636

97.07 VL 25.789 GAL 11.65 ATL 67.61HCA 303.24 SMA 116.50 (CC .32709 INC Z.3897 Vl 30.2_4
40.34 VP 36.24_ GAP 18.67 A_P 88.69 rAL 153.34 TAP 96.76 RCA ?8.39 4PO 134.60 V2 33.DZ0

"4.14 ZAL 44.48 ZAP 174.68 ETS 233.64 74(t32.65 ETE 184.42 ZAC 131.22 ETC 167.32 CLP 176.65

28.52 RAL 48.50 RAD 6569.0 VEL 13.249 PTH Z.4Z VHP 11.890 OPA 7.96 RAP 36.91 ECC 1.8915

INJ LAT |NJ LONG JNJ RT ASC INJ A_MTH INJ TZME PO CST TIM INJ 2 LA T INJ 2 LONG

-20.61 130.38 296.37 70.14 4 33 25 2895.0 -Z3.13 122.62

-4.03 164.93 288.86 61.93 1 46 28 3473.7 -T.75 158.23

-23.96 105.34 _97.62 71.57 6 19 6 2334.9 -26.25 97.29

-.93 151.1Z 267,15 60.12 2 34 43 3_9.0 -4.90 144.36

-)0.77 79.Z0 299,97 74.31 8 12 47 2159.6 -32.61 70.46

3.12 1_3,43 283.39 56.16 2 50 24 3257.1 .64 137.21

MIO-COURSE EXECUTION ACCURAC_ ORBIT OETERMtNATION ACCURACY
TC3-I.6628 8AU 1,2042 SGT 5379.3 SGR 408.9 S03 99.5 ST 2252.9 $R 403.2 3$ 486.5

RE3 -.0023 FAU .00783 RRT ,4796 RRF .4591R?F .9489 CRT .8366 cR$ -.7626 CST -.992J

FC3 -.1251BSP 17769 SGB 5393,0 RZ3 .OOZZ 213 .9489 LSA 2328.7 MSA Z28.D SSA 12.Z

BE3 1.6628 FSP -336 $61 3383.1SG2 358.5 THA 2.10 ELI 2278.3 ELI 218.5 4LF 8.60

LAUNCH DATE 0EC 29 ]969 FLIGHT TIM( 202.00 ARRIVAL D4TE JUL |_ 1966

NELIOCENTR/C CONIC D[ST4NC( 387.839

RL 147.11 LAL .OO LOL 97.07 VL 25.748 GAL J2.92 47L 6?.71HCA 306.44 SNA 116.Z8 (CC .34J67 INC _.2900 Vl 30._64

Rp JOB,J7 LAP -1.84 LOP 43.34 VP 36.229 G4P J9.39 ATP 88.64 TAL 152.05 TAP _t.50 RE4 76.55 4PO 156.01 VZ 3_.034

RC 211.617 GL 7.33 GP -4.0_ ZAL 42.43 Z4p 174.13 (TS 226.?7 7A[ 132.60 ETE 104.38 ?AC 133.45 ETC 166.96 CLP 175.78

PL4NETOCENTRIC CONIC

C3 61.784 VHL 7.860 DLA 26,16 RAL 50.86 RAD 6369.2 VEL 13.533 PTH 2.47 VHP 12.450 0PA 8.84 RAP 39.08 (CC 2.0168

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT A$C INJ A_MTH INJ TIME PO CST TIM |NJ 2 LIT lNJ Z LONG

90.00 3 53 1 3498.70 -20.53 130.8Z 301.10 70.05 4 51 Ig ZB98.7 -23.05 123.07

90.00 O 39 29 4134.36 "2.08 168.32 292,74 $1,75 I 48 24 3554.4 -3.84 16].66

JOO.O0 5 42 24 3146.06 -_3.72 106.09 302.3I 71.25 6 34 3D 2546.1 -26.06 93,07

J0O.OO I 32 47 3962.24 .88 134.03 291.09 60.12 Z 38 49 3362.2 -3.11 14?.51
110.00 7 40 2 2777.95 °30.42 80.51 304.69 73.60 8 26 ZO 2J78.0 -32.37 71._4

110.00 1 51 38 3903.J0 6.86 145.85 287.39 56.43 2 56 41 3303,J Z.dD 139.61

DIFFERENTIAL C_RECTION$ MID-COURSE EXECUTION ACCURACY OPBIT DETERMINATION 4CCURACV

T0E 2.3367 TRA 5.6270 TC3-1.4120 BAU 1.1663 SOT 3338.4 SGR 400.9 SG3 97.4 ST 2187.5 SR 39_,3 SS 485.4

RDE ,_371RRA .1062 RE3 -.0038 FAU .00673 RRT .5000 RRF .4809 RTF ,9§46 CRT .8183 CRS -.7473 CST -.9932

F0E .4345 FRA 1.3191 F¢3 -.0943 8SP J7782 SGB 5373.4 223 .0018 R|3 .9546 LS4 2263.0 MSA 231,3 $SA 11.6

B0E 2.3976 BRA 5.6280 8C3 1.41_D FSP -329 SGI 5362.2 SO2 346.g TMA _.15 EL1 _2|1._ EL2 Z_3.1ALF 6.44

LAUNCH DATE DEC 29 1965 FLIGHT TIN( Z04.OO ARRIVAL DATE JUL 21 1966

HELIOCENTRIC CONIC

RL 147.II LAL .00

RP lOB.J3 LAP -1.65

RC 213.230 GL 6.47
PLANETO_ENTRIC CONIC

C3 70.897 VHL 8.4Z0
LNCH ATMTH LNCH TIME

90.00 A 10 5

_h0.OO 0 39 39
lO0.OO 5 37 24

IO0.O0 1 35

JJO.OO 7 5_ 47
_IO.OO I 56 8

0ISTANC( 591.730

LOL 97.07 VL 15.709 GAL 14.31 AZL 87,82 _d 309.63 $M4 116.08 (C( .358OO IN( 2.1_11 Vl 30.2S4
LOP 46.74 VP 36.214 GAP 20.62 AZP 88.6| TAL 1_0.66 TAP 100.31 RCA ?4.52 APO 157.63 V2 33.04?

GP -4.04 ZAL 40.34 ZAP 173.48 ET$ 2_.93 74[ 13_.50 ETE 184,33 ZAC 135,64 EYE I_6,33 CLP J74,B7

DLA 25.77 RAL 53.02 RA0 6569.4 VEL 13.865 PTH _.53 VHP 13.076 OPA 9.70

L-I TIME INJ LAT INJ LONG 1HI RT AS( INJ A_MTH INJ TIME PO CST TIM
3303.01 -Z0.43 J_.lO _?1 G_.95 5 8 28 _03,0

4193.85 -.I0 171.73 Z96.46 61.68 I 49 35 3595.9

3157.05 -23.47 506.81 306.84 70.94 6 50 J 2557.0

40|7.04 2.73 157.04 194,89 60.ZZ _ 41 59 3417,0

2796.D4 -_O.0T 81.80 _09.25 72.91 8 3923 _196.0

3950.81 8°63 148,39 291.23 56,80 3 J 39 3_0.8
DIFFERENTIAL CORRECTIONS

TOE Z.3413 TRA 6.Z016 TC3-I.IBOl BAU I.I185

ROE .5566 RRA .1327 RE3 -.0041FAU .00559

FOE .4282 FRA 1.4OO5 FC3 -.0683 BIP 17764
B0E 2.4065 BRA 6,2030 BE3 1.1801FIP -323

MID-COURSE EXECUTION ACCURACY

5GT 5333.5 $GR 391.8 SG3 95.4
RRT .5202 RRF .5024 RTF .9602

S0B 5347.B R23 .0012 RI3 .9602

IGJ 5337.4 5G2 334.4 THA 2,Z0

RAP 41.24 (CC Z.1666

INJ 2 LAT INJ 2 LONG

-22.97 J23.35

-3.88 165.11
-25.86 98.82

-J.25 I_O._Z

-32.11 73.19
4.2_ J42,JO

ORBIT 0ETERMIN471ON ACCURAC_

ST 2J23.6 SR 37g,9 55 486.9

CRT .?996 CR$ -,7324 CST -.9943

LSA 2201,1 MSA 232.9 SSA 10.9

ELJ 2147,4 _L2 225.9 ALF 8.72
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES qVOL. 2, 1965-66)

LAUNCH 0ATE OCC 29 1965 rLIGMT Tilt[ 206,00 ARR;¥4L 0ATE JUL Z3 1966

HELZO([NTRfC CONIC

eL 147.11 LAL .00

RP 10b.09 L4P -1.5J

RC 214.616 GL _.64

PLAN[TOC[NTR|C CONZC
C3 81.868 VHL 9.048

LNCH 47NTN LNCM TIN(

90.00 4 26 JB
90.OO 0 39 e

IO0.O0 6 ll 45

100.00 I 34 ZZ
lJ0.O0 B 4 56

110.00 1 59 4J

OJSTANC[ 295.Z91

LOL 97.07 VL 25.61Z G4L |5.83 47L a7.94 MCA 312.66 SNA 115.88 ECC .37655 INC Z.06Z? Vl 3O.Ze_

LOP 49.95 VP 36.200 GAP Z1.79 ATP a#.60 TAL |4j.37 TAP JOZ.ZJ RCA 7Z.Z1 4PO 159.49 VZ )5.060

GP -3.99 ZAL 38.83 TAP 172.77 ITS ZJ6.00 ZA[ |32.)5 (T( |B4.29 ZAC 137,77 [TC 166.04 CLP 173.91

DLA 25.34 RAL 34.98 RAD 6569.6 VEL 14.235 PTM 2.39 VMP 13.761 0PA 10.31

L-I TIN( ZNJ L&T IN| LONG iN| RT A$C IN| AZNTH IN| TiME PO CST T|N

3507.89 -20.31 131.41 310.07 69.#4 5 24 46 2901.9

4237.66 1.90 |75.20 300.04 61.74 1 50 6 3657,?

3167.91 -23.23 107.3J 311.20 70.64 7 4 33 2567,9

4072.67 4.61 160.J2 29J.34 60.43 2 44 15 3412.9

2613.S0 -29.71 63.06 313.62 72.25 e 51 49 Z213.8

3999.74 10.46 131.02 294.98 57.27 3 6 2| 3399.7

OIFFERENTIAL COd_RECTZON5
TOE Z.3545 TRA 6.BZBI TC3 -.9649 BAU 1.O36|
ROE .5759 RRA .161| RC3 -.0035 FAU °00432

FOE .4250 FRA 1.4911F(3 -.0437 BSP J76£3

BO£ Z.4239 BRA 6.8_O0 BC3 .9649 FSP -314

NID-COURSE EXECUTION ACCURACY
SCT 5306,B 5GR 381.8 5G3 93.5

RRT .3404 RRIr .3243 RTF .9655

SGB 5320.5 R23 .0007 R|3 .9635

5Gl 33t0.8 SCZ 321,0 THA Z.23

RAP 43.36 £CC 2.3473

_NJ 7 LAT IN| Z LONG

°22.88 173.66

-1,$9 168.57

-25.66 99.57

• 64 153.58

-31.$4 ?4.50

6.07 144.$8

ORBIT O[T£RMINATION 4CCUR4Cv

ST 2070.2 Se 366.3 SS 491.9

CRT .7812 CR8 -.1188 CST --9953
LSA 2|46.6 MSA 232.4 834 J0.3

£LI 2090.1 £L2 226.5 ALF ?.96

LAUNCH 04TE DEC 29 i965 FLIGHT TIMA[ L_OB.00 ARRIVAL 0ATE JUL 25 1966

M[L]O(£NTR_C CONIC

RL 147.1J LAL .00

RP 108.0_ LAP -1.34

RC 216.373 GL 4.84

PLAN_?O(ENTRIC CON]C

(3 93.164 VHL 9.7_5

LNCH AZNTH LNCH ?IM(
90.00 4 41 34

90.00 O 37 5_

100.00 6 Z5 21

100.00 ! 36 51

s10.00 8 16 25

110.00 Z Z J7

O|$TANCE 598.386

LOL 97.07 Yk 23.635 GAL 17.52 AZL 88.07 HCA 316.07 SNA 113.69 ECC .39703 ZNC 1.9306 Vl 30.284

LOP 53.16 VP 36.I87 GAP 2_.10 AZP 88.61 TAL 148.22 TAP 104.30 RC4 69,76 APO 161.63 V2 35.073

GP -3.93 ZAL 37.28 ZAP 17|.86 ET$ 211.81ZAE 132.13 ETE 184.23 Z4C 139.84 ETC 165.47 CLP 172.88

0LA 24.90 RAL 56.75 RA0 6569.9 VEL 14.714 PT_ _.66 VHP 14.376 0PA 11.28 RAP 43,44 £CC 2.5662
L-I T|_( _NJ LAT _NJ LONG iNJ RT A$C iNJ AINTH INJ TIM£ PO CST TIN [NJ 2 LAT ]NJ Z LONG

3513.20 -20.19 J31.75 314.26 6_.71 5 40 T 7913.Z -72.17 124.03

4319.33 3.88 J78.64 303.43 61.93 I 49 37 3719.3 ,10 172.01

3J7e.56 -22,99 J08.23 315.35 70.35 7 J_ 20 2578.6 -13.46 IOO.30
4J29.zo 6.30 163.24 3oz.o2 60.76 2 45 AI 3529.2 2.35 158.e$

283J.09 -29.34 84.27 317.79 71.62 9 3 36 2231.1 -31.37 75.77

4049.43 12.28 133.72 298.34 57.84 3 9 47 3449.4 7.94 147.31

ORS|T O£TERMINATION ACCURACY

ST 7015.6 se 331.7 33 499.7
CRT .7627 CRS -.7053 CST -.9962

iSA 2093.3 NSX 230.2 $5A 9.7

EL| 2033.5 £L2 225.1 AL¥ 7.67

OIFFERENT|AL CORRECTIONS MI0-COURS£ EXECUT]ON ACCURACY

TOE 2.3688 TRA 7.5041 TC3 -,7714 BAU .g8J4 SGT 3273.3 $GR 370.5 SG3 91.6

ROE .5947 RRA .19Oe RC3 -.0025 FAU .00299 RRT .3396 RR_" .3451 RTF .9707

FOE .4229 FRA 1.5902 FC3 -.0272 BSP 1765| SGB 5286.5 R_ .00OO RJ3 .9707

BOE 2.4423 BRA 7.5063 BC3 .77|4 FSP -309 5¢1 5277.6 $G2 306.e THA 2.26

LAUNCN 04TE 0[C Z9 2965 FLIGHT TIME 2|0.00 ARRIVAL OAT£ JUL Z? J966

HEL|OCENTR]C CONIC CISTANC£ 600.897

RL 147,|| LAL .00 LOL 91.07 VL 25.601 GAL ]9.39 ATL 88.22 HCA 319.28 SMA IJ5.5Z (CO .42049

RP 108.0J LAP -1.16 LOP 36.37 VP 36.175 GAP 24.60 AFP B6.65 TAL 147.24 TAP I06._2 RC4 66.94

Rc 217:9_6 CC _.0e _P -3.91 ZAL 35.9_ 7i_110:_0 ETS 208.23 zA_ 131.64 _£ i_-4.1_ _4c 141._3
PLANE TO_£NTRIC CON|(

c3 1_.404 VML |0.555 0L4 24.4_ RAL 58.31 R;_0.1 VEL |5.256 _T_ 2.74 VM_ 15.,_4 0_A 12.00
LNCH ATNTH LNCH TIN£ L-| TIME INJ LAT ]NJ LONG |NJ RT ASC ]NJ ATNTH JNJ T_M£ PO CST T|M

90.00 4 55 51 3515,66 -20.06 137.10 318.21 69.58 5 34 29 2918,7

90.00 0 36 7 4380.5I 5.83 I62.08 306.66 62.24 l 49 _ 3150.5

100,00 6 38 9 3186.82 -_2.75 |06,90 3i9.27 70.01 7 3j 17 2536.8

100.00 I 36 _0 4185.58 8.36 166.39 303.31 61.20 2 46 |6 3585.6

|10.00 8 27 |0 2847.72 -29.99 85.43 321,7I 71.02 9 J4 38 2247,7

1lO.00 Z 3 _8 4099.45 14.07 136.49 30_.93 58.S2 3 12 17 3499.4

INC |.1820 Vl 30._84
APO 164.09 v2 35.08_

£TC 164.84 CLP 111.1?

RAP 4?.45 ZCC 2.6334

|NJ 2 cAT |NJ 2 LONG

-22.66 124.39
2.07 175,42

-23.26 JOl.O0
4.45 159.78

-31.29 76.99
9.80 149.99

ORB|T OETERkINATION 4CCURACY

ST 1965.1 SR 335.2 SS SI0.1

CRT ,7450 CRS -.6930 CST -.9970

LSA 2045.2 N$A 226.1 53A 9.1

£LI 1981.1 £L2 _21.8 ALF 7.33

0_FrER£NTZAL CCRRECTION$ NI0-COURSE EXECUTION ACCURACY

TOE 2.3924 TRA 8,2427 TC3 -.3938 BAU .8874 SGT 3236.3 SGR 33g.1 SG3 89.9

ROE .6131 RRA .2217 RC3 -.0010 FAU ,00148 RRT .3784 RRF .5654 RTF .9755
FOE .4235 FR4 1.7009 _C3 -.0113 BSP 17619 SGB 3240.6 R23 -.0006 RI3 .9735

BOE 2.4697 eRA 8.2457 BC3 .5958 FSP -303 $G1 5240.4 SG2 291.9 TH4 2.27

LAUNCH 0ATE 0£C 29 1963 FLIGHT TIM( 212_00 ARRIVAL DATE JUL 29 196_

H[LIO(ENTRZC CONIC 01STANCE _2.666

RL 147.|1 LAL .00 LOL 97.07 VL 25.569 GAL 21.50 AZL 88.39 HCA 322.50 SgA 115.35 ECC .44713 INC 1.6127 Vl 30.284

RP |07.9? LAP -.98 LOP 59.58 VP 36.165 GAP 26.32 ATP 88.72 TAL 146.45 TAP 108.93 RCA 63.78 APO 166.93 VZ 35.099

RC 219,410 GL 3.33 GP -3.87 7AL 34.77 ZAP 169.B1ET$ 2105,14 ZA[ |3J.44 ETE 184.10 7AC 143.72 £TC |64.|4 CLP 110.56
PLANETO(£NTR]C CON]C

C3 131.#15 VHL 11.464 DLA 23.93 RAL 39.63 RA0 6570.4 VEL 15.898 PTH 2.81 VMP 16.323 OPA 12,67 RAP 49.39 ECC 3.1628

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT A$C |NJ AZMTH INJ TIME PO CST TIN INJ 2 LAT ZNJ 2 LONG

90.00 _ 9 6 3323,92 -19.93 13_.44 32|.69 69.46 6 7 49 2923.9 -72.53 124.74

90.00 0 33 32 4440.89 7.73 |85.50 309.71 62.68 I 47 33 3_40.9 4.0| 178,80

100.00 8 50 3 3_98_3 -E_._ 109.52 3_.92 69.81 7 43 2| 2598.4 -23.07 101,65

100,00 I 33 16 4241.62 10.18 169,33 _08.40 61.74 2 45 57 3641.8 6.33 162.88
1|o.oo 8 37 $ 2B63.40 -28.63 86.32 325.36 70.47 9 24 51 2263.4 -31.02 78.13

J|0.00 2 4 40 4149.4J 15.83 |59.29 305.13 59.30 3 13 50 3549.4 1J.64 152.69

OIFFERENTIAL CORRECTION8 MI0-COURSE EXECUT;ON ACCURACY ORO|T O_TERNXNATION ACCURACY

TOE 2.4283 T_k 9_O_ TC3 ".4379 BAU .7694 SGT 5195.0 $GR 344.6 $G3 88.2 ST 1918.7 SR 31B.Z $S _2_.0

ROE .6312 RRA .2535 RC3 .0007 FAU-.O0029 RRT .5963 RRIr ,3649 RTF .9799 CRT .7255 ORS -.6821 C$T -.9977

FOE .4273 FRA 1.8252 FC3 .00_9 88P J7574 SGB 5_06.4 R23 -.0013 RI3 .9799 LSA 2002.0 N$A 220.1 $$4 B._

BOE Z.3090 0RA 9.0566 BC3 ,4379 rSP -298 SGJ 5199.0 SG2 276.4 THA 2.27 ELI 1932.4 EL2 Z|6.4 4LF 6,98
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LAUNCH 0ATE DEC 29 J965

HELIOCENTRIC CONIC

RL 147.Jl LAL .00

RP |D?.93 LAP -.80

RC 220.S87 GL Z.65

PLANETOCENTRIC CONIC

C) 136.3J3 VHL |2,503

LNCH AZMTH LNCH TIME

90.00 5 21 16

90.00 0 30 ?

100.00 ? J 0

100.00 I 33 5

l]O.OO 8 A6 13

liD.DO 2 4 20

FLIGHT TIME 214.00 ARRIVAL D4T[ JUL 31 1066

DISTANCE 603.480

LOL 91.0T VL 25.540 GAL 23,8J AZL 80,58 HCA 323.?2 $MA I|5.ZO [CC ,41?31 INC 1,4161 Vl 30,2S4
LOP 61.80 VP 36.136 GAP 18.31 ATP 88.83 TAL 145,9J TAP |I1.63 RCA 60.|9 APO 110.21 vZ $S.111

GP -3.83 7AL 33,84 ?AP 168.58 ETS Z01.45 FAE 130.93 ETE |84.02 ZAC |45.49 ETC I$3.3S CLP 169.14

OLA 23,41 RAk 60,74 RAO 6570.? V£L J6.663 PTH 2.69 VNP |?.119 OPA J5.29 RAP 51.22 ECC 5.3?23

L-! TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO (ST TIM INJ 2 LAT INJ 2 LONE

352B.55 -19.82 132.73 325.25 69.33 $ 20 5 1916.5 -22.45 125.05

4500.22 9.57 I88.89 312.49 63.22 | 43 ? 3900.2 3.90 182.13

3207.01 -22.32 110.08 326.16 69.39 I 34 21 2601.0 -24.90 102.Z3

4296.99 11.95 l?2,?I 31J.14 61,40 Z 44 42 3691.0 6.16 165.91

2677.8I -28.29 67.31 328.69 69.97 8 34 11 2211.6 -30.13 18.17
4188.83 17.53 161.J3 308.08 60.17 3 14 I8 3588.0 13.43 155.41

DIFFERENTIAL CCRRECT]ON$ MID-COURSE EXECUTION ACCURACY ORBIT D£TERNZNATION ACCURACY

TOE Z.4S55 TRA 8.8300 TC3 -.2957 8AU .6179 SGT _I]l.5 IGR 330.1 SG3 96.? 6T IB76.3 $R 300.6 $6 545.1

ROE .6493 RRA .2838 Re3 .0016 FAU-.OOZ48 RRT .6137 RRF .6038 RTF .8838 CRT .?141 CRS -.6733 CTT -.9963

FOE .4361 FRA 1.9666 FC3 *0J37 BIP J7392 IGB 5161.0 223 ".0019 RI3 .8839 L6A 1965.4 N$A ZI2.2 SSA 6.0

BOE Z.5689 BRA 9.9541 BE3 .2957 FSP -28| IG| 3J55.S $G2 160.4 ?HA 2.16 _LJ 1868.? EL_ _09.1 ALF 6.6|

LAUNCH DATE DEC 29 1863 FLIGHT TINtE ZJ6.00 ARRIVAL DATE AUG 2 1966

HELIOCENTRIC CONIC DISTANCE 603.044

RL 147.11LAL .00 LOL 87.07 VL 2_o_J3 GAL 26.00 AZL 08.8_ HCA 328.94 SMA IIS.0? [CC .5112? INC 1.1843 VI 30.164

RP 107,69 LAP -.61 LOP 66.02 VP 36.]48 GAP 30.63 AZP 88.89 TAL |4_.68 TAP |I4.6| RCA 36.J2 APO I?4.0Z VZ 35.J24

RC 22Z.336 GL 1.87 GP -3.78 ZAL 33.15 7AP IT?.ZO EY$ LPO0.O? ZAE 130.16 ETE |83.83 ZAC 14/.11ETC 162.56 CLP 167.16
PLANETOCENTRIC CONIC

C3 J87.617 VHL I3.687 OLA 22.66 RAL 6|._8 RAD 6571.0 V[L J7.377 PTH 2.87 VHP 19.|07 OPA I3.84 RAP 52.82 ECC 4.0871

LNCH AZNTH LNCH TIME L-I TIME |NJ LAT INJ LONG INJ RT A$C INJ A?NTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 5 32 18 3532.01 -I9.74 132.85 328.26 68.Z? 6 31 J0 1931.0 -22.36 123.23

90.00 0 25 43 4336.28 IJ.33 I82.25 3|4.98 63.88 I 4I 4I 3838.3 7.13 I85.42

100,00 ? 10 34 3114.J3 -21.I5 110.54 329.23 69.40 e 4 28 1614.1 -24.76 I02.?l

lO0.O0 I 28 48 4331.4I I3.64 I73.86 313,80 63.I4 2 41 ZO 375|.4 8.83 I68.04

liD.DO 6 5A ZO ZB�0.SA -27.88 88.38 331.65 69.53 8 42 30 2290.3 -30.32 60.09

J|O.OO 2 2 52 4241.76 18.16 164.97 3|0.17 61.I3 3 13 40 3647.6 13.16 136.14
DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY-

TO[ 2.556? TRAIO.9335 TC3 -.1713 8AU .4288 IGT 5098.9 IGR 314.3 $G3 85.2 ST J834.0 $R 262.4 56 569.6
ROE .$67J RRA .3173 RE3 .O044 FAU-.O05JZ RRT .628J RRF .6106 RTF .8674 CRT .?010 ORS -.6657 CIT -.9967

roe .4463 FRA 2.|262 FC3 .0236 0SP 17330 SG8 5|09.6 RE3 -.0025 213 .9874 LSA 1930.5 MSA 202.6 SSA 1.4

BOE 7.$446 BRAIO.933I 8(3 .I?J4 FIP -266 SG| 5|03.8 SGZ 144.1 ?HA 2.13 ELi 1844.6 EL2 200.Z ALF 6.23

LAUNCH O4T[ 0EC 29 1965 FLIGHT TIME 216.00 ARRIVAL DATE AUG 4 J966

HELIOCENTRIC CONIC 0|STANCE 600.966

RL J4?.Jl LAL ,00 LOL 87.0? VL 25.481 GAL 29.12 ATL 69.10 HCA 332.16 SMA |14.96 ECC .55210 INC .6046 ¥1 30.2_4

RP |01.86 LAP -.42 LOP 69.23 VP 36.145 GAP 33.55 AZP 68.20 TAL 145.62 TAP IJ1.96 RCA 31.48 APO I16.42 V2 35.135

RC 223.756 GL 1.33 GP -3.?4 ZAL 32.?& 7AP 165.6J ITS I87.85 ZA£ 129.40 ET[ 163.62 ZAC 148.34 _TC 161.11 CLP 166.IO
PLANETOCENTRIC CONIC

C3 Z27.418 VHL 15.080 DLA 22.32 RAL 62.11 RAO 6571.3 V[L 16.674 PTH 3.06 VHP 20.728 DPA I4.34 RAP 54.44 E¢C 4.7427

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG lNJ RT A$¢ INJ ATMTH INJ TIME PO (ST TIM INJ 2 LAT INJ 2 LONG

90.00 5 42 8 3533.?B -19.?0 133.06 330.64 69.23 6 41 2 2833.6 -22.35 125.59

90.00 0 20 8 4614.84 13.01 ]85.56 317.I4 64.63 I 3? 4 4014.9 9.49 I86.66
IO0.OD I 19 40 3216.28 -21.03 110.87 331.78 68.2? 6 13 18 2619.3 -24.65 103.06

lO0.O0 I 25 18 4404.66 15.26 178.99 316.02 63.98 2 38 42 3804.1 11.64 172.0S

_JO.O0 9 I 22 280J.13 -2?.?A 68.08 334.J? 69.1? 8 49 43 2301.1 -30.31 60._5
110.00 2 0 5 4285.58 20.?0 167.82 313,1Z 62.11 3 11 41 3693.6 16.62 160.65

OIFFERENTIAL CORRECTIONS NIO-COUR6[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE Z.6607 TRAl_.OI88 TC3 -.0622 gAU .1_0J IGT 5041.? IGR 287.3 SG3 83.8 ST 1793.1 SR Z63.7 IS 600.4
ROE .6849 RRA .3470 RE3 .006J FAU-.O0848 RRT .64_5 RRf .6351 RTF .8804 CRT .6902 CRS -.6589 (ST -.9991

FOE .4610 FRA 2.3083 FC3 .0323 8SP 11229 5G8 3031.4 RE3 -.0031 RI3 .9803 LIA 1698.6 MIA 187.1 SIA 6.6

BOE Z.T474 62A12.0249 8C3 .0625 FSP -281 SG| 5046.3 5G2 211.6 ?HA 2.17 EL1 1502.4 EL2 169.9 ALF 5.66

LAUNCH DATE DEC 28 I963 FLI_._IT TII4E 220.00 ARRIVAL DATE AUG 6 1966

HELIO<[NTRIC CONIC DISTANCE 596.?Z8

eL 147.11 LAL .O0 LOt. 81,07 VL 25.474 GAL 33.35 AZL B9.44 HCA 335.35 JkMA 114.$? [CC .59769'1NC .5576 Vl 30.2B4

RP 107.$2 LAP -.23 LOP 71.43 VP 36.I44 GAP 36._6 AZP 88.49 TAL 146.45 TAP 121.63 RCA 46._1 APO 163.52 V2 35.141

RC 225.148 OL *?J GP -3.69 ZAL 32.61 7AP 163.76 ET$ J86.03 7AE 128.31 ETE 183.68 ZAC 149.76 ETC 160.88 CLP 164.20
PLANETO_ENTR_C CONIC

C3 176.596 VHL I6.68I 0LA El.?3 RAL 61.30 RAD 63?1.6 V[k 18.898 PTH 3.14 VHP 22,633 DPA J4.76 RAP 55.74 [C( 3.3630

LNCH AZNTH LNCH TIME L-I TIME |NJ LAT |NJ LONG INJ RT AS( INJ ATMTH [NJ TII4_ PO C$? TIM INJ 2 LAT INJ Z LONG

90.00 5 30 38 3533,17 -JS,?J J33.0_ 331.83 68.25 6 49 32 2933.2 -22.36 123.35

90.00 O 13 $ 4670.J2 14.58 I86.84 3|8.88 65.46 1 30 38 4070.I 11.16 I9|.64
100.00 ? 21 I| 3_1.$8 "2J.97 Ill.04 333.8_ 69.20 8 20 53 _621.8 -_4.60 103.23

100.00 I I8 l? 4436.63 16.78 I_Z.IO 317,84 64.90 Z 33 33 3B56.6 13.27 I75.O6

IJO.O0 9 IlI Z908.03 -27._3 88.63 336.Z0 68.9I 9 5_ 40 Z308.0 -30.16 61.4J

liD.DO I 53 45 434_._4 2_.|6 I?0.66 3J_.07 63.Z$ 3 $ 8 3142.2 1_.38 163.55

DIFFERENTIAL CORRECTIONS MID-COURSE [X_CUT|ON ACCURACY ORBIT DET[RMINATION ACCURACY

TD¢ 2.7883 TRAI3.FJ33 ?(3 o03_I BAU .12_ IGT 487_o| IGR _78.0 3G3 82,5 ST 1752.0 $R 2A4.8 $$ _36.3

ROE .7032 RRA .3716 R(3 .00?3 rAU-.OI288 RRT .6530 RRF .6465 RTF .8826 CRT .66J6 (R$ -.6335 CST -.9893
FO_ .4833 FRA 2.3J66 FC3 .0400 _TP 17080 IG_ 48_6.0 RE3 -.0036 R|3 .8925 LIA 1572.0 MSA 150.3 $$A 6.3

BO[ Z.3663 BRAI3.2_06 BC3 .0330 rip -2?8 IGJ 488J.5 $G2 211.Z ?HA Z.JO ELI 1760.0 EL2 176.4 ALF 5.30
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LAUNCH OAT[ 0[C 30 J965 FLIGHT TJH_ 70.00 ARRIYAL OAT[ HAR ID 1966

H(LXOC[NTR]C CONIC

RL 141.1I LAL .00
RP • ;01.89 LAP 2.98

RC 70.553 GL 11.02

PLAN[TOCENTNIC CONIC

C3 62.03? VHL 7.J76

LNCH ATHTH LNCH TIM(

90.00 S 35 8

90.00 10 40 S9
JOD.O0 2 A8 54

100.00 12 I 53
1|0.00 3 44 31

110.00 13 26 45

OIFF[RENTXAL C(_REC TIONS

TOE ".0696 TRA -.7115 TC3 ".0Z64 BAU .0507

ROE -.5145 HA .IB56 RC3 ,0551 FAU .IO?OZ

FOE .$032 FRA-I.6$SZ FC$-1,5041 BSP 809

SO[ .5Z91 BRA .7333 8C$ .0611 FSP -695

0IS?ANC[ 110.308

LOL 98.09 VL 29.759 GAL -14.61 AZL 91.00 HCA 91.03 SNA 144.45 [CC .156)4 INC Z.9990 ¥] 30.185
LOP 195.13 vP $9.Z$3 GAP -Z.39 ATP 90.3? TAL ZSI.Zl TAP 349.24 RCA 101.41 APO 111.40 vZ 35.1r6

GP 10.90 ZAL 164.05 ZAP 66,13 275 355.0§ 7A[ 175.12 EYE 47.04 ZAC 43.03 [TC 149.71CLP -65,66

OLA -11.09 RAL 289.70 RAO G569,_ V[L I3.54_ PTH 2.48 VHP 4,576 OPA -9,91 RAP 310.00 (CC t.P_lO

L-J TIN| IN| LAT IN| LONG [NJ RT ASC |NJ AZNTH |NJ TIN| PO C$T TIN IN| 2 LAT |NJ Z LONG

Z144.|Z -|?.80 31.01 161.40 111.39 t S 51 1544,1 -14.61 19.65

5490.9| 19.30 254.20 114.06 48.90 11 12 30 4S90.9 11.85 245.51

1899.45 o19.22 18.46 166.97 113,34 3 20 34 1288.7 -13.80 11.Zf

SZ10.62 18.84 233.54 114,01 88.13 15 34 44 A610.6 19.16 124.19
1123.44 -12.98 3.39 163.12 116.03 4 13 18 1115.4 -16.19 356.Z0

A93?.60 33.97 214.08 1?5.16 85.98 ii 51 23 435?.4 33.05 204.96
N|D*(OL)RS[ _X[CUTION ACCURACY OROI? 0(?(RH|NATION ACCURACY
$GT 531.3 sr._ AI4.8 SG3 230.9 ST 166.1 SR 3R3.8 SS 170,7

RRT -._3PO RRF -.4124 RTF .5123 CRT .2003 CR9 .3887 CST -.6493

SGe 414._ R_J .1331 R|3 -.5755 LSA J89.4 H�A 2|0.0 994 19.5

SG] 553.7 SG2 384.? ?HA 157.01 ELl 385.5 ELI 142.0 ALF 83.98

LAUNCH OAT[ OEC 30 1963 FLIGHT TIH[ ?Z.OO ARRIVAL OAT[ NAR 17 1965

HCLrOCEHTRIC CONIC OISTANC[ 2141835

RL 141.11 LAL .00 LOt. 98,09 VL _9.140 GAL -I4.46 A_L 87.01 HCA 100.23 _qA 144.18 [CC .25312 ZNC Z.9268

R? 10?.91 LAP 2.88 LOP 188,55 V? 39.258 GAP -1.74 AZP _0.32 TAL 231,04 TAP 35].31 RCA 107.67 APO 180.88
RC 72.741 GL IO.88 GP 11.58 7AL 144.O8 7AP 71.24 ITS 553.95 ZA[ 175.54 [T[ SN3.27 7AC 41.0§ CTC 149.10

PLANI[TOCENTRXC CONIC

C3 60.613 VHL 7.184 0LA -1|.22 RAL 289*81RAO 4569.1 VCL 15.490 PTH Z.47 VHP 4.425 OPA -9.84 RAP 307.97
LHCH ATNTH LNCH TZ_C L-I TltA£ IN| LAT JNJ LONG

90.00 I 34 38 1134.30 -11.34 36.46

90.00 ;0 40 22 3488.38 t8.30 154.10

100.00 Z 50 ZO 1890.01 -id.94 l?.P?

100.00 11 ? 21 5209.03 29.84 133.42

110.00 3 45 48 11/6.31 -22.?! 2.83

110.00 13 28 13 4955.49 33.86 113.91

O|FFCRCHTZAL CORRCCTIONS

TOE °.0582 TRA -.7101 TC3 ".0690 8AU .0180

RO£ -.Si61 RRA .J951 RC$ .0411 rAU .11471

FOE .$11_ FRA-1.?224 FC3-1.6309 4SP 104_
80[ ,5100 BRA .7950 8C3 .08P2 FSP -751

vl _.285

V2 35.114
CLP -70.86

[CC 1.9977
IN| RT dSC IN| A?NTH IN| TIM( PO CST T|N IRJ Z LAT IN| Z LONG

141.33 112.59 2 10 11 1334.3 -14.33 Zg.Z6

J?5.OO _.55 JZ I1 52 4889.6 21.B4 745.47
164.69 113.53 3 2! 50 1280.t -15.61 10.67

115.15 88,07 13 34 10 4609.0 29.23 Z14.67

164.83 116.14 4 14 24 1114.4 -J9.00 355.66

115.50 85.48 14 50 58 4355.5 33.01 ZOA.OO

NI0-C(_fJR_ CY_(UTION ACCURACY O_aJT 0[TCRN|NATION ACCURACY

SGT 58_.6 SGR 410.4 $43 _d?.O ST 178.1 SR 382.$ 56 174.7

RRT -.5110 RX_ -.4501 RTF .5997 CRY .1265 CRS .3981 C$T -.TOS4

$40 724.3 R23 .1230 RJ3 -.4448 LSA 398.8 MSA 222.1SSA 19.6

$G| 415.4 SG_ 381.3 T_A 150.50 EL1 383.6 EL2 I16.9 ALF 85.10

LAUNCH OAT[ 0[C 30 1965 FLIGHT TilAC ?4,00 ARRIVAL 0ATE HAR 14 1_66

H[LIOC[NTRZC CONIC

RL 141.11 kJk ,00

RP 101.96 LAP 7.71

RC 14.954 GL 10.?2

PLANC TO(ENTRIC CONZC

C_ _9.240 VHL 7.69?
LNCH _TNTH LNCH TIN|

9O,00 I 36 15

9O.00 10 39 59

I00.00 Z 51 3

100.00 11 ? 3

110,00 3 47 ZO

110.00 13 E$ 15

OI$T4NC[ 123.315

LOt. 99.09 VL 29.114 GAL -J4.30 AFL $?.JS HCA 103.47 SNA 144.03 CCC .15116 INC 2.J53! vJ 30.185

LOP 201.5B VP 39.204 GAP -I.13 AFP 80.62 TAL 250.78 rAP 334.25 RCA 101.g3 APO 150.21 vt ]+.101

GP 11.84 7AL 144,01 2AP 76,_4 [T$ 354.44 7A[ 113.?d IT[ 122.99 7AC 39.05 [TC 168.69 CLP -79.0_

DLA -11.35 RAL 289.99 R_D 6569.! VEL 13.A39 PTN 2.45 VHP 4.303 0PA -9.$2 RAP 303.93 [CC 1.9149

L-I T|NC IN| LAY |NJ LONG JNJ R? ASC JNJ ATMTH |HI T|_ PO C$T TIN IN| 2 LAT IN| _ LONG

2114.19 -17.16 35.84 147.12 112.79 Z 11 30 1324.3 -14.04 E|,66

5488.32 18,19 254.01 115.61 88.81 11 11Z$ 4885.3 11.$3 _A5.39

1880.32 -18.69 11.21 166.48 il3.16 3 23 23 1280.3 -13.$Z 10.10

520?.53 Z9.83 233.31 115.54 80.01 15 53 31 4607.5 79.14 _24.56

1101.15 -21.43 2.26 164,41 116.50 4 15 47 1101.2 -16.46 3S5.17

4953.46 33.95 213.14 175,30 85.79 14 30 48 4353.5 33.00 _04.65

OIFrCRCNTXAL CORRECTIONS

TOE ",0466 TRA -.$346 TC3 -.1|44 8AU .1116

ROE -.5011RRA ,204_ RC_ .0194 FAU .11_73
FOE .3138 FRA-I.?900 FC3-I.?501 8$P 1344

60[ .5082 _RA .$393 _C5 .1410 rSP "192

LAUNCH 0ATE 0CC 30 1965

HELZO¢CHTRIC CONIC

RL 147.11LAL .00

R? 108.00 LAP 2.66

RC 77.191 GL 10.35

PLANCTO_CNTRIC CONIC

LHCH A_NTH LNCH TIM|
gO.O0 I 3_ 31

90.00 10 39 A9

100.00 2 54 3

100.00 11 6 5?

I_0.00 3 A9 10

_S0.00 13 28 ZO

DIFrERCNTIAL COPRCCTIONS
TOE -.0336 YRA -.9011 TC3 -.1688 8AO .14_

ROE -.4956 RRA .2125 RC3 .0920 FAO .11413
FOE" .$096 FRA-1.$330 FC3-;.8512 BSP |460

8OE .49?1 8RA .9114 BC3 .1925 FSP -839

N_0-COURS( £X£CUYION ACCURACY ORBIT 0[TERm:NATrON ACCURACY

SGT 459.5 sGq 4_6.0 SG3 281.3 ST 195.3 SR 380.3 SS 111.3
RRT -.._13 _ -.d_?4 R?F .4484 CRY .0375 CR$ .3915 CST -.7377

$48 145.1 _13 .1146 R16 -.1051 LSA 396,8 NSA 235.$ 554 19.T

SGI 4_0.4 842 37?._ THA 158.89 CLJ 380._ CL_ 19_.9 ALF B7.75

FLIGHT TIM[ 76,00 ARRIVAL OAT( NAil 16 1966

OISTANC[ 122.74p

LO(, _8.09 VL 29.480 G_L -14.34 AFL _7.22 HC_ 106.68 S_A IA5.12 ECC .ZA$?I INC _.?175 Vl 30._il5

LOP _4.80 YP 3_.|49 GAP -.55 A_P _0.80 TAL _50.39 TAp 337.0? RCA 107.87 APO 179.46 v2 35.Oil9
GP IE,_? 7AL 164.01 TAP 81.45 £T$ 355.?8 74_ I?0,91 [T£ 138.49 7AC 51.10 C?C 170.23 CLP -81._5

OLA -]J.44 R_L _90._3 RAD 4549.1 ¥[L J3,38B PTH 2,45 VHP 4,2J30PA -9,?4 RAP 303,94 ECC 1.$514

L-! TIN( |NJ LAT IN| LONG JNJ RT A$C JNJ A_MTH IN| T|H( PO C$T T|N IN| 2 LAT |HI _ LONG

21J4.02 -17.01 35,2J 166.81 1J2.69 2 13 43 1314.0 ;13.75 Zil.D5
3487.18 28.29 253.93 175.48 88.?? 11 11 14 488?.2 27.$Z _45.30

1870.31 -18,42 14,_5 144,53 113.91 3 25 13 1_?0.3 -15.02 9.30

_206.12 19,83 Z35.ZJ J15.43 8?.94 13 33 43 4406.1 zg.23 Z14.46
1487.71 -22.14 1,_ 144,45 114.73 4 |? 28 1081.? -15.35 334.5?

4931,48 33.94 _13._0 J15.14 85.?0 J4 30 51 435/.5 32.98 204,50

NJ0-COUR_ [X[CUTION ACCURACY _IT 0CTCRMINAT|ON ACCURAC y
$G? 740.3 $G# 4_O.8 $43 _73.4 31 _10.0 _ 374.8 $$ 178.S

RR? -.4344 _ ".3224 RTF .7243 CRT -.OOZZ CilS .5855 CST -.8003

SG8 855,4 RZ3 .|092 213 -,15J9 L$A 394.J NSA 249.2 SSA 19.7

$G1 ?71.6 $GZ 3?2.0 THA 161,Z3 CLI 376.6 ELZ 2J0.0 ALr 90.10
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL. 2. 1965-661

LJUNCN DATE DEC 3D 1965 FL|GHT TIME TS.00 ARRIVAL 0ATE MAR la Jg66

HEL|OCENTRIC CONIC

RL 147.11 LAL .DO

Re 108.04 LAP 2.54
RC 79,44E GL 10.37

PLANE TOCENTR I( CONIC

C3 56.$I§ VNL T,518
LNCH ATNTH LNCN TINS

9O,O0 1 40 54

90.00 10 39 48

100.00 Z 55 21

tOO.DO IZ 7 Z
110.OO 3 51 17

110.OO 13 28 36

DISTANCE 236.138

LOL 98.09 VL Zg.539 GAL -14.16 AlL 87.30 HCA 109.90 SNA 143.35 ECC .24629

LOP 2OB.OI VP 39,127 GAP -.04 AlP 90.9_ TAL 249.89 TAP 359.79 RCA 108.04

GP 1Z.68 7AL 163.93 /AP 86.A| ETS 358,75 ZAE 187.80 EYE 146.80 7AC 35.25

1N¢ _.$993 VI 3O.tSS

APO 170.$5 Vt 35.0?6

ETC 170,70 CLP -86,33

OLA -11.63 RAL 290.53 RA0 $589.0 VEL 13.337 PTN Z.44 VHP 4.151 OPA-9.88 RAP 30Z.OS ECC 1.9301

L-| TIME INJ LAT INJ LONG ZNJ RT ASC INJ AZNTH INJ TIME PO ¢ST TXN INJ 2 LAT INJ Z LONG
2103,40 -16.72 3A.56 156.87 113.19 Z 15 57 1503.4 -t3.44 l?.AZ

5486.15 28.Z9 Z53.96 175.39 BB.73 12 11 14 4SB6.Z ZT.S! t4S.ZZ

1859.96 -18,13 tS.0Z 166.23 IIA.10 ] 27 E1 1260.0 -14.71 8.$9

5204.82 29.83 233.11 175.34 87.90 13 33 4T 4604.8 E9,22 224.3S
IS87.95 -21.8A l.OB J64.3A J16.9T 4 19 25 1088.0 -18.05 354.00

4949.60 33.93 213.A6 175.07 85.62 14 51 5 4349,S 5_,96 204.35

DIFFERENTIAL CORRECTIONS

TOE -.OZSJ TRA -.9739 T(3 -.ZZSS BAU .1878

ROE -.4828 RRA .2196 RE3 .1045 FAU .12728

FOE ,2993 FRA-I.BS69 FC3-|.9497 BSP 2000

BOE .A835 ERA .9983 8C3 .2485 FSP -BBO

NrDoCCQRSE EXECUTION ACCURACY ORBIT DETERNINATJON ACCURACY

5GT 030.4 SGR 435.1 SG3 283.1 ST 228.4 SR 371,5 SS 178.S

RRT -.485? RRF -.5553 RTF ,766J CRY -.05|S CR$ .5783 CST -.8349

SGB 937.5 RZ3 ,1062 213 o,7871 LSA 390.7 M5A ZSZ.T SSA 19.8

$GI 863.1SGZ 365.9 TMA 162.48 ELI 371,B EL2 227.9 ALF 92.92

LAUNCH DATE DEC 30 1965 FLIGHT T|NE SO.DO ARRIVAL DATE MAR ZD 196S

HELI(XENTRIC CONIC

RL 14T.JI LAL .DO
RP 108,08 LAP 2,41

RC 81,719 GL IO,I/

PLAN(TOCENTRIC CONIC

C3 55.160 VHL 7.427

LNCH ATNTH LNCN TIN(
90.00 I 43 35

90.00 10 39 56

100.00 t 5_ 57

100.00 IZ 7 16

110.O0 3 53 AO

110,OO 13 29 Z

DIFFER[NTXAL CCRR[CT|ONS

TOE -.DISZ TRA-I.0472 TC3 -.286J BAU .2278

R0[ -,4585 RRA ,2Z50 RE3 ,1167 FAU .12883

rOE .2895 FRA-I.8502 FC3-2.O22D BSP Z359

80E .AS88 BRA 1.0711 BC3 .30_9 FSP -900

0ZSTANCE 242.483

LOL 98.09 VL 29.593 GAL -14.02 AZL B7.38 HCA 113.11 SMA JA2.92 ECC .Z4592

LOP ZJJ.Z3 VP 39.080 GAP .47 AlP 91.0} TAL 249,29 TAP 2.41 RCA J08.06

GP 13.07 /Ak 163.80 lap 91.22 [TS 357.78 /dE 16A,63 ETE 151,80 ZAC 33.54

IN( Z.SJSO VI 30,285

APO 177.78 VZ 35.065

ETC ITJ.4O CLP -9|.26

0Ld -11.78 RAL 290.88 RAO $569.0 VEL 13.286 PTH 2.43 VHP 4.114 OPA -9.5T RAP 300.3J ECC 1.9078

L-| T/ME INJ LAT INJ LONG |NJ RT ASC INJ AZMTH INJ T|N_ PO CST T_N INJ 2 LAT INJ 2 LONG

ZO�Z,3Z -16.43 33.89 166.82 113.39 2 1# 2T 1492.3 -25.12 ZS.7T

5485.29 28.29 253.79 175.36 88.70 J2 11EZ 4885.3 27.8J 145.16

|849.J8 -it.83 J5.36 J66.17 114.40 3 29 46 ilA�.Z -14.39 8.26

5203.66 29.82 233.05 J75,5| 87.86 13 34 O 4803.T 29.2J 224.28
1677.80 o21.53 .46 164.27 117.22 d Z| 38 IO??.8 -IT.Tj 353.41

4947.8J )3.93 213.32 175.O3 85.53 14 51 30 A347.8 32,94 2DA.ZE

N|D-COURSA[ EXECUTION ACCURACY ORBIT OETERN|NATZON ACCURACY

8GT 928.3 SGR 438.3 SG3 ZSg. I ST 248.3 SR 365.4 55 177.5

RRT -.5282 RRF -.5863 RTF .7972 CRT -.0901CR5 ,57ZS CST -,BST5

SGB 1026.6 223 .1066 R13 -.8136 LSA 387.7 NSA lTS.6 SSA 19.8

SG| 961.T $G2 359.3 THA 165.65 ELJ 366.S EL2 246.4 ALF 86.41

LAUNCH 0ATE DEC 30 19S5

NELIOCENTRIC CONIC

RL 147.11LAL .DO

RP 108.12 LAP l.lT
RC 84.DOS GL 9.g5

PLAN[TOCENTRIC CONIC

C3 53.803 VHL T.335

LNCH ATNTN LNCN TIME
90.00 1 46 35

90.00 I0 40 11

100.00 3 1 51

tOO.O0 12 ? 37

liD.DO 3 56 21

liD.DO 13 Z9 36

FLIGNT TIN( 82.00 ARRIVAL OATS NAR lZ 1956

DISTANCE 248.767

LOt. 98.09 VL 29.542 GAL -16.86 AlL 87.47 NCA 116.32 SMA 1AZ.46 [CC ,EAI58

LOP 214.44 VP 39,030 GAP ,96 AlP 91,12 TAL 248,6| TAP 4,93 RCA 108,04

GP 13.45 ZAL 163.64 ZAP 95.84 ETS 556.83 7AE 161.52 [TE 154.72 FA¢ 32.01

|NC Z.5$ZT Vl $0.285

APO 176.8? Vl 35.050

ETC IT2.04 CLP -86.D1

DLA -1|.94 RAL Zgl.29 RA0 6568.9 VEL 13.235 PTH E.4Z VNP 4.098 DPA -9.A3 RAP 298.T5 E¢C 1.88_5

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH lNJ T11_ PO CSf TIM INJ _ LAT INJ 2 LONG

ZDSO.6S _16.11 33.18 ISS;SZ 1J3.$1 Z 11 16 IA#O.f -1£.78 _6.08
5484.65 28.29 253.75 |?_.38 88.6? 12 |i 36 4884.? 2T,81 145.11

185T,83 -17.51 JA.S7 166.16 114.62 3 32 29 1231.8 -14.04 7,58

5202.71 29.82 232.95 175.32 87.82 13 34 19 4602.T _9.20 ZI4.ZJ

165T.|4 -ZJ.20 35_,8J J64.25 IJT.4T 4 _A 8 1067.1 -17.35 352.79

494S.17 33.92 21_,J9 ITS.O4 8S.46 14 52 Z 4346.2 3Z.82 tO4.1O

OXFFERENTTAL CORRECTIONS MI0-COURS,( EXECUTION ACCURACY ORBIT DE T(RMINATION ACCURACY

TO[ -,D|Zt TRA-|,J_|O TC3 -.349T 8AU ,268| SGT 1031o7 SGR 440.7 8G3 292.9 ST 269.1 _ 35?.7 S8 IT5._

ROE o.4524 RRA ,2293 RC3 .1290 FAU .lZ933 RRT -.5665 RRF -.6155 RTF .8204 CRT -,1194 CRS .SS_OCST -.STT9

rOE .ETA3 FRA-I.8265 rC3-Z.OSJl BSP 2729 SG8 1121.8 223 .108_ R13 -.8335 kSA 384.6 NSA 287.6 SSA 19.S

B0E ,4525 BRA 1.JA43 BE3 .372T FSP -92D SGI 1065.3 $G2 353.7 THA 164.69 EL! 360.8 ELl 264.8 ALF iOJ._S

LAUNCH DATE DEC 30 1965

HELIOCENTRIC CONIC

FL|GHT TZM( 84.00

O|STANC[ 255.052

ARRIVAL DATE MAR t4 1965

RL iAT.IJ LAL .DO COL 98.09 VL 29.486 GAL "13._9 A_L 87.5_ Ph:A 119.53 J_AA 141.96 [CC ._928 INC 2.4426 Vl 30.185

RP 108.JS LAP Z*13 LOP 217.$4 VP _,97_ GAP |.d2 AlP 9|*Z0 TAL ZA7,84 TAP ?,_T RCA |07,99 APO i75,93 VE 3_.036

RC 85.309 GL 9.71 GP 13,83 7AL IS3.45 lAP 100.24 ET8 359.92 7AE 158.53 ETE 155.88 7A¢ 30.68 ETC 172.73 CLP-JOO.$5

PLAN(TOCENTRIC CONIC
C3 52.441 VHL T.Z4_ OLd -_2.1_ RAL 291.75 RAO 85(_.9 V(L 13,183 PTN _.4J VHP 4.102 OPA -9,_5 RAP Z�?.AD

TOE -.0085 TRAoI.19A6 TC3 -.4160 BAU ..307_

ROE -.4350 RMA .2319 RC3 .1409 FAU .12848

roe .253Z FRA-I.1798 FC3-E,1211BSP 3106

BOE .4351 eRA 1.2169 8C3 .4392 FSP -92!

ECC 1.8530

LNCH AZNTN LNCH TIN( L-| TIME INJ LAY INJ LONG INJ RT ASC INJ AZMTM |NJ TIME PO CST TIN INJ Z LAT INJ I LONG
90.00 1 49 55 ZO68.26 o15.77 32.A2 166.85 113.83 2 2A 24 1468.3 -12.42 25.35

90.OO JO 40 310 5d84.34 _8.29 253.72 175.A3 88.66 IZ 11 55 4884.3 2?.80 245.09

]00.00 3 5 4 1825.80 -17.17 ]3.94 166.19 J14.85 3 35 30 1225.B -13.ST 6.89

JO0.O0 12 8 Z 5202,04 29.82 232.91 175.38 87.80 13 34 45 4602.D 29.19 ZlA.J6

110.O0 3 59 ZO JS55.85 -L_o.e4 359.13 164.27 117,73 4 26 56 IO55.9 _18.96 352.J5

110.00 13 30 18 4944.75 33,9J 213.08 !75.09 85.39 14 52 4J A3AA.8 32.90 Z03.99

OIFFERENTIAL C_R(CTXONS MX0-CI_,)R$[ (XECUTZON ACCURACY OR¢IT DET(RMINAT/ON ACCURACY
SGT |J39,1 8GR 442.0 $G3 293.? ST Z�O.S $R 348.B $$ 1TZ.D

RRT -.6000 RRF -.64_J RTF .8374 CRT -.1394 CRS .5546 CST -.89J0

SG_ J221,9 RZ3 .1128 R13 o.SASZ LSA 383.Z NSA Z9T.4 SSA 19,B

SGJ |1T2.6 SGZ 343.5 THA 165,64 EL| 355.S ELl 182.3 ALF 108.81

2JII



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 2, 1965-661

LAUNCH OAT[ 0[C 30 1965 FLIGHT 111_ D6.00 ARRIVAL DATE HAR Zi lg6i

H[LIOC[HTRI¢ CONIC

RL 14?,|l LAL .00

RP J08.Z0 LAP I.g?

RC 80,629 GL 9.44

PLAN( TO_(NTRJC CONIC

C3 5],072 VHL ?.142

LNCH ATH?H LNCH ?IN(

90.00 1 $3 38

90,00 10 40 51

I00.00 3 8 dO

100.00 IZ 8 31

110.00 4 Z 39

]JO,O0 13 31 0

O]STANC( 161,119

LOL 98.0_ VL 29.A11 GAL -13.SZ AlL 41.63 HCA 122.13 SMA IAI,43 (CC .13101 XNC Z.3A67 VZ 30,t85

LOP 220.85 VP 36,919 GAP |.66 ATP gl.Z? TAL 141.00 TAP 9,73 RCA 101.61 APO ]14,95 v2 35.0E3

GP 14,22 7AL ]63.22 ZAP 104.40 (TS 1.01 78( 133.66 [T[ ]5|,4] IAC 29.Sl (TC |?3.48 CAP-|04.8?

OkA -12.32 8AL 292.26 RAO 636#.9 V[L 13.131 PTH 2.40 VHP 4.123 OPA -9.01 RAP 296.26 (CC 1.6405

L-i TIN( /NJ LAT IN] LONG IN] N? &6C IN] ATMTH |NJ TIN( PO C$T TIM _NJ 2 LA T IN] Z LONG

2058.97 -15,40 31.62 166.92 !14.06 2 27 _3 I855,0 -12.02 14.5i

5468.50 J8._9 255.13 115,55 J#.61 12 12 16 4664.5 21.80 285.10

1812.91 -16.19 13.16 166,26 1|5.10 3 38 53 1212.9 -]3.2? 6o|4

5201._0 29.62 2_2.69 173.46 67.19 13 33 12 8601.8 29,19 ZZ4.ld

1643.60 -20.46 358.40 164.33 ]16._ 4 30 3 1043.8 -19.95 351.46

4943.6? 33.'J)0 213,00 173.19 65.34 14 53 24 4343,? 32,89 205.gl

OIFF(R(NTIAL C_R(CTIONS

T0[ -.00?6 TRA-I.266B TC3 -.8689 BAU .3472

R0[ -.4139 RRA ,_336 RC3 .1531 FAU ,12Ub

to( .2271 rRA-I.?Z19 rC3-2,1_O? 8SP 3AgA

60[ .4J60 6RA 1.2662 PC3 .5085 rsP -025

NI0-COUR$( [X[CUTION ACCURACY _017 0(?£RRINArI_ ACCURACY

SGT 1_49.5 S_ I! 442._ S_3 _92.1 ST 312.6 SR 358.4 SS 167.?

JR? -.6310 RRF -.6699 RTf .J500 CRT -.1512 CRS .5369 C$T -,9038

SG8 I$25.5 #23 .ill6 RJ3 -.8561 LRA 384.3 RIA 3_3.8 IRA 19.g

SGI lZRf.? SGZ 3}4.4 THA 166.41 (L| 352.4 (L2 796.8 ALF 171.15

LAUNCH 0AT( 0(C _O |965 FLI_T TIM] _8.()0 ARRIVAL OAT[ MAR 18 1966

H[L|O_CNTR|C CONIC

RL ]4?,JJ LAL .00

RP 108.24 LAP I,D2

RC 90.946 5L 9,13

PLAN(TO_(NTRIC CONIC

C3 89.8_5 VHL 1.049

LNCH ATNTH LN(H TJH(

80.00 1 97 46

90.O0 10 81 lO

100.00 3 12 39

]00.00 12 B _8

110.00 A 6 20

]10.00 13 31 46

OIFF£R[NTIAL CORR(CTIONS

?0( -.0098 TRA-1.3367 Y(3 -.8559 8AU .3853

RD( -.393R R_A .2336 RC3 .1651 FAU .12428

¥0( .2035 F#4-1.6473 FC3-2.1644 85P 3876

60( .3959 M8 1.3370 0(3 ._799 FSP -913

OIST_[ 267.A?0

LOt. 98.09 VL 29.3¢3 G_L o13.34 AZL 87.16 HCA 115.9& _A 140.91 [CC .13416 INC 2.ZA37 V! 30.185

LOP 224.05 VP M.6_9 GAP 2.2_ ATP 91,_2 TAL _46.06 TAP 12.0_ R(A 101.19 APO 175.94 vZ 35.010

GP 14.63 _AL 162.96 7AP 108.31 [T$ 2.24 ZA[ ]_3.OZ [f[ 1_9.50 ZAC Z6.?l [TC 1?4,91 CAP-lOS.g5

OLA -12.35 R_L Z�Z,I| RA0 ¢5_.8 V(L 13.01_ PTH 2.39 VHP 4.|5_ OPA -9.71 RAP _5.36 [CC 1,8179

L-I TIN( fNJ LA? ZNJ L_NG ZNJ R? AS( JNJ ATNTH |NJ TIN( PO C$T TIM |NJ Z LA? ]NJ 2 LONG

2040.57 -15.00 30.76 I_7.03 114.30 2 31 86 1840.6 -11.60 73.73

54_.2_ 2B.29 253.?9 175.67 66.?0 lZ 12 36 4885.3 21.91 249.16

119P.95 o16.J9 11.32 1&6,J6 115,3_ 3 42 38 !199.0 -12.64 5.39

5_02.1_ 29.62 232.91 1?_.62 67.60 J3 35 40 4602.1 79.19 214.J_

1630.81 -20.04 35?.63 164.42 I]9,29 4 33 31 10_0,8 -J¢.lO 350.72

4943.04 3_._0 212.95 17_,33 #5.32 I& 54 9 4_43.0 32.68 203.66

HIO-COuR.q{ [X[(uTIONACCURACV ORgIT O(TERMINA?ION ACCURACY :

SG? 136J.3 sr_ 442,2 $G3 - 2_9.4 ST 334.6 SR 317.0 SS 182.T

RRT -.6566 RR_ -.6959 R?F .8590 CRT -.1360 CRS .5256 CRT -.9116

SG8 14_1.3 R23 .1274 R13 -.8669 LSA 390.0 RSA _0_.0 S$A 19.9

SGJ 1393.9 SG2 325.0 ?HA 167o2_ [LJ 356,] [L2 303.7 ALF J39.9Z

LAUNCH OAT( O(C 30 1965 FLIGHT TIM] 90.00 ARRIVAL 0AT( MAR 30 ]986

H[LIOCENTRIC CONIC

RL J47.11 LAL .00

RP 109.29 LAP 1.99

RC 93.27_ GL 8,?6

PLANETO(ENTRIC CONIC

C9 48,309 VHL 6.950 DLA -12.80 RAL 293.4_ RA0 6569.6 VCL

LNCH A_MTH LNCH T;14J[ L-I TIM( IN] LAT

90.00 2 2 22 2024,78 -14._6

90.00 10 Al 24 986_.95 28,29

100.00 3 l? 6 1183,69 -13,94

1oo.oo 12 9 12 52o3.21 19.62
ii0.00 4 iO 26 1616.65 -19.38

11o.oo 13 32 31 8943.07 _3._
OlFrER[NTIAL COIIR(CTION8

T0( -.0158 TRA-].4040 ?C3 -.6293 _AU ,4224

ROE -.3740 RRA .2328 RC3 .1181FAU .12117

roe .1730 FRA-I,3676 FC3-2.1?14 _SP 426?

B0( .3744 BRA 1,4232 BC3 .6540 FSP -90A

OISTANC[ 273,628

LOL 96,09 VL 29.291 GAL -13.J6 AZL 6?°6? NCA 129,14 SNA

LOP 22?.25 VP 38.?9? GAP 2.6? A?P 91,38 TAL 245.10 TAP

GP ]5,08 7AL 162.61 7AP 111.96 [T$ 3.30 _A( lS0,32 (T(

]40.29 (CC .25260 ]HC 2.132] Vl $O._85

la.23 _CA 107.6_ APO J72.92 VE 3A,P|6

160.25 ZAC 28,07 [T¢ ]?5.22 CLP-|]_.?#

LAUNCH OAT[ OEC 30 1989

13.016 PTH 2.38 VHP 4,203 OPA -9,34 RAP 294.69 [CC 1,7950

]NJ LONG ZNJ RT A$C INJ ATMTH INJ TIN( PO CST TiM |NJ 2 LA? iNJ 2 LON5

29.61 161.18 114.3_ 2 36 ? 1424.B -II.IZ 22,81

253.91 ]?S.66 98.1_ ]Z 12 51 4666.9 21.82 249.28

11.41 166.50 11_,63 3 46 50 1163,7 -12.36 4,45

233.00 175.61 87.64 13 96 3 8606.$ 29.20 _24,15

_56,1_ |64.SS 118,£0 4 97 29 ]016,1 -15.61 349.91

2|2,95 I75".52 95._2 14 54 54 4343.1 32.89 203.86

MI0-C_JRS( EXECUTION ACCURACY _O_T DET(RHINATION ACCURACY

SGT J4?A.S SGR 441.? SG3 265.1 ST 391.3 SR 314.0 $8 156.g

RRT -.6851RRF -.?_19 RTF ,9656 CR? -.1534 CRS .9022 CST -,9206

5G8 1539.2 R23 .1379 R13 -._?Z? LSA 399.8 RSA 301.0 668 19,_

$G1 1506,? SG_ 314.9 THA |_?.87 [L] 966.3 [L2 301,0 ALF 199,08

FLIGHT TIN( 92,00 ARRIVAL 0ATE APR l 1966

NEL|O_CNTRIC CONIC 0IST_NC[ 279,?_4

RL 147.11 LAL .00 LOL 99.09 VL 29.21_ 5AL -12,98 ATL 8?.99 HCA 132.33 )HA

RP 108,33 LAP 1,49 LOP 2_0.44 VP _9.73_ GAP 3.05 A_P 91,_5 TAL _44.06 TAP

RC 95.621 GL B,39 GP |5.59 7AL 162.35 ZAP JJ_.3_ ITS 4._3 7A[ 148.20 IT[

PLAN_TOC(NTR]C CONIC

C3 46.915 VHL 6,84_ DLA -13,10 RAL 2_4,06 RA0 65_J.8 V(L 12.972 PTH 2._ VHP

LNCH AZN?H LNCH TIN( L-I TiN( ]NJ LAT _NJ L(_4_ ]NJ RT A$C IN] A_NTH |NJ TIN(

90.00 2 ? 33 _7_27 -14.06 28,76 J6?.36 J14.84 2 41 1

_o.o0 10 41 2R 5A_9.79 26.30 2_4,12 I76.09 66.86 12 12 38

100.00 3 22 9 176_.80 -I_.44 10.41 166.68 IJ5.92 3 51 32

100.00 12 9 37 5205.50 19.83 233.16 116.04 6?.93 13 36 22

110.00 4 13 l 1_O1.05 -19.07 35_,86 |64.71 116.9Z 4 41 42

110.00 13 3_ I1 4944,00 33.90 21_,02 175.76 85.36 14 53 35

0_tF(R(NT|AL CORR[CT|ON$ _|O_C_R_[ [X[CUTION ACCURACY

TO] -,0259 TRA-|,46?9 TC3 -.?053 6AU .4584 SGT 1588._ SGR 441.0 $G3 2?9,6

RD£ -.3910 RRA .2_|0 R¢3 .19i? FAU .J|764 RRT -,7101 _ -.74?9 RTF .6?04

FO( .J394 FRA-I,4817 FCA-Z,170J 6SP 4664 5G8 1648.6 R23 .1509 RI3 -.6766

B0( .33t9 BRA 1.8859 8C3 ,?)09 FSP -691 SGI 1620,2 SGZ 304.4 THA ]68.43

139,69 (CC .23083 INC 2,0]00 VJ _0.285

16,39 RCA 107,50 APO 171.69 ¥2 34,983

1£(3.73 ZAC 27.6? [TC I?_.25 CLP-IJ6.3g

4,264 DP8 -?.89 RAP 294.23 (CC 1.7711

PO CS? TIN IN] 2 LAT ZNJ 2 LONG

IA07,3 -10.59 Z].80

4969.6 2?,84 245.49

1166,6 -11,_3 9.4e

d{05._ 29.22 224,4]

1001.1 -13.06 349.09

4344.0 32.8_ Z03.99

OR61? 0(T(RN_NAT_ON ACCURACY

ST 379.9 SR 299,7 $5 J50.7

CRT -.J439 CR$ .4?04 CST -.929_

LSA 813.3 NSA 292.6 55A ZO.O

£LJ 965.9 (L2 292,0 AL¥ 164.51

2112



JPLTM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 2. 1965-661

LJUNCH 0ATE DEC 30 ]955 FLIGHT TIM[ 94.00 ARRIVAL 04T[ APR 3 |966

HELIOCENTRIC CON|C

RL ]47.]1 LAL .00

RP J08.37 L4P 1.3J

RC 97,969 GL 7.93

PLANETO¢ENTRIC CONIC

C3 45.513 VHL 6.746

LNCH AZNTH LNCH 7ZNE

90.00 Z 13 Z6

90.00 10 41 15

J00.00 3 Z7 44

100.00 12 9 38

110.00 4 20 9

J10.00 J3 33 42

DISTANCE 289.85|

LOL 98.09 VL 29.J_7 GAL -_Z.79 A2L 80.13 HC4 135.53 SXA

LOP 233.64 VP 38.668 GAP 3.41 4ZP 91.34 TAL _4_,g_ TAP

GP 16.18 7AL J62.00 ZAP 115.48 ITS 6.28 _A[ 145.03 £T[

139.09 [CC .EZB3S INC 1.8749 VI 30.285

]B.4g RCA ]07.33 APO _70.¢5 VZ 34.9?0

160.97 _4C 27.49 [TC 177,4] CLP-I|9.??

R4P Z93.9$ ECC 1.7490

IN! 2 L4T IN! E LONG

-10.00 20.66

17.82 _4S.61

-11.23 Z.39

_9.28 224.68

-J4.45 348.06

32.92 204.10

0RB/T 0(T¢RN/NATION 4CCURACV

ST 402.9 SR 283.9 $$ 144.1

CRT -,|276 CRS .4283 CST -.9388

LSA 429,6 MS4 280.6 $84 20.!

ILl 408,1 [LZ Z?9.S 4LF !TO.IT

DL4 -|3.45 RAL 294.79 RAD 6568.7 VEL 12.916 PTH Z,35 VHP 4.331 DPA -7.$2

L-I TZNE IN! LA? IN! LONG INJ RT ASC IN! A2M?N IN! T/HE PO CST TIN

1987.59 -13.49 27.60 367.58 115.13 2 46 34 1382.6

5494.24 28.30 Z54.45 176.38 89.03 IZ 12 49 4894.2

1747.86 -14.88 9,29 166.89 116.23 3 56 52 1147.9

5209.20 29.84 Z33.44 176.34 38.08 t3 36 ZT 4609.2

1583.68 -J8o49 354.84 164.9| 119,27 4 46 33 M3.?

4946.15 33.92 213.19 176,07 85,46 14 f6 8 4346.2
DIFFERENTIAL C_RRECT/ONS

r0[ -.O407 TRA-J.S276 TC3 -.7841BAU .4933

ROE -.3267 RRA .2282 RC3 .2063 FAU .11377

F0[ .]031 FRA-I.3915 FC3-2.164J 81P 5063

B0[ ,3292 BRA 1.5445 8C3 .8108 FSP -8?6

MIO-COUR$[ EXECUTION ACCUR4CV

SGT 1702.9 SGR 440.5 853 Z73.4

RRT -.7339 HF -,7741RTF .8?37

$68 I?59.0 RIP .1667 R13 -.P797

SGI 1734.3 SG2 293,9 ?HA 168.93

LAUNCH DATE 0[C 30 1965 FLIGHT TINE 98.00 ARRIVAL OATE APR 5 J966

HELIOC[NTRIC CONZC

RL ]47.11 LAL ,00
RP 108.41 LAP 1.14

RC 100.323 GL 7.39

PL_NET_ENTRZC CONIC

C3 44.103 VHL 6.841

LNCH AZNTH LNCH TIt41_

90.00 2 ZO lO

90.00 10 40 31

IOD.00 3 34 Jl
lO0.O0 12 9 IT

110.00 4 26 0

110.00 J3 33 58

DISTANCE 291.919

LOL 98.09 VL 29,084 GAL -IZ,59 ATL 86,Z8 HCA 138.72 SNA

LOP 236.83 VP _,60/ GAP _,75 ATP 91,._0 TAL Z4J.PJ TAP

GP 16.87 2AL 16J.61 ZAP IZl.35 ETS 7.86 ?AC J44.01 IT[

118.47 [CO .Z2629 1NO 1.1236 V! 30.285

ZD.53 _CA 107.J4 APO J89.80 v7 34.957

160.98 ZAC Z7.$3 _TC 178.71 CLP-122.93

DLa -13.81 RAL 295.55 RA0 65_.7 V[L 12.883 PTN Z.34 VHP 4.408 OPA -6.$4 RAP 293.93 ECC 1.7258

L-[ TZI_ /NJ LAT |NJ LONG /NJ RT AS( |NJ ATMTH _NJ TIN_ PO CST TIM IN! _ LAT IN! 2 LONG

1985.14 -12.84 _.Z? I87.85 1|§,46 _ 52 _ 1365,! -9.31 !9.37

5500.87 Z8.31 254.93 |16_74 89.Z? 12 IZ 18 4900.9 E?.gl 245.29
J7_8,33 -J4,22 0,02 J87.13 JJ8,57 4 7 _7 JJ28.3 -J0.54 J.]#

5_14.92 29.8_ 233.8_ 176.70 88.30 13 36 12 4_14.9 29,29 275,10

1564.04 -17.84 353.70 165.13 119.66 4 52 4 964.0 -J3.25 346.9?

4949.97 33.94 Z13.49 176,45 85,63 14 S8 Z8 43_0.0 3Z.96 _04.38

O_IT D[T[RN_NATION ACCURACY

ST 476.1 SR 287,Z S9 J37,Z

CRT ".1060 CRS .3834 CST -.9461

LSA 447.8 NSA Z_6.) SSA Z0.1

ELJ 421.6 ELZ 264.8 ALF IT3.BZ

DIFF£RENTIAL C(_RECTIONS

T0E -.0596 TRA-J.5813 TC3 -.8649 8AU .5265
R0[ -,3018 RRA .E_T RC3 .Z218 FAU .I0939

FOE .0884 FRA-J.2934 FC3-2.J473 gSP _4_3

BO[ .3076 8RA 1,5971 BC3 .8979 FSP -848

NI0-COURS[ ExECUTiON ACCURAC_

SGT 181S.8 $GR 440.3 SG3 Z65.7

RRT -.?SSS RRF -.800Z RTF .8754

sG8 1868.5 RZ3 .I866 RI3 -.SOil

5GJ 1846.8 SG_ 283.7 THA 169.36

LAUNCH 04T[ 0It 30 ]965 fLIGHT TIN[ 98.00 kRRIV4L DATE 4PR T 1956

HELIOCENTRIC CONIC

RL 147.|1 LAL .00

RP ]08.44 LAP .96

RC 102.682 GL 6.74

PL4N[TOC[NTRIC CONIC

C3 42.688 VHL 6.534

LNCH ATMTH LNCH TJM_

90.00 Z 27 59

90.00 I0 39 Z3

100.00 3 41 39

zOO,0O IZ 8 25

110.00 4 32 43
110.00 13 33 _0

OZ_FE_E_rJAL CO_#ECTION_

TOE -.D857 TRA-].6301 TC3 -.9498 8AU ,_590

ROE -.ZTG| RRA .7186 RC_ .2394 FAU .10504
FOE .0277 FRA-I.!979 FC3-Z.1305 BSP 58_8

ODE .2881BR4 1.6447 Be3 .9795 FSP -827

OISTANC[ 297.96|

LOL 98,09 VL 29.010 GAL -]2.38 AZL _8.45 HCA J4J.91 SNA 137.85 ECC ,224?9 INC 1.5519 v! 30.2_5
LOP 240.01 VP 38.534 GAP 4.0? A_P 91,22 TAL 240.6| TAP Z2.52 RCA 106.93 APO 168.7? v2 34.945

GP 17.68 ZAL 16!._0 24P |Z5.96 ITS 9,61 _4[ 14_.|Z [T_ !60.8| ZAC 27.78 [TC 180._8 CLP-125.90

DL4 -14._8 RAL 296.38 R4O 6_68.6 VEL ]Z.808 PTH 2.33 VHP 4.493 OPA -5.80 RAP 294.04 ECC J.7025

L-I T/ME ;HI LAT INJ LONG ]NJ RT ASC IN! ATMTH IN! TIME PO C$T TIN JNJ 2 LAT IN! 2 LON5

1939.12 -IZ.07 24.14 168.17 115.81 3 0 19 1539.1 -6.50 17.88

5510.47 28.31 255,63 177.17 89.62 l? 1l 14 4910,5 Z7.96 24_.99

1701.44 -1).40 6.56 167.47 116.94 4 10 1 i!01.4 -9.74 359.78

5_23.38 29,86 234.49 177.14 88.63 15 35 _8 4623.4 29.35 225.72

1541.5l -17.07 3_.40 165.44 IZO.O? 4 58 _4 941.5 -17.95 345.72

49_6.08 33.9/ Z13.98 17_.91 85.9J 14 56 26 4556.1 33.03 204.S_

MID-COt)RSE EXECUTION ACCURACY OROl7 OE_ERNI_TION _CCU#ACY

SGT 1929.7 SC_t 44J.8 SG3 258.| ST 450.6 SR _48.6 SS |30.?

RRT -.7768 RRf' -.8Z_7 RTF .8766 CRT -.0760 CRS .5]01 C$T -.9_77
SGB 1979.7 RZ3 .Z093 RI3 -.8821 LS4 468.6 _SA 248.9 SS4 20.3

SG! 1960.6 SG2 Z23.9 TH4 169.12 ELl 451.2 EL2 24?.6 4L¢ 176.56

LAUNCH OAT[ DEC 30 1965 FLIGHT TI_ 100.00 ARRIVAL DATE APR 9 1966

HELI(XENTR]C CONIC

RL 147.lJ LAL .00

RP |08.48 LAP .77

RC J0_,043 GL 5.97

PLAN_TOC[NTR]( CONIC

C3 41.272 VHL 6.424

LNCH 47NTH LNC_ TI_

90.00 2 37 15

90.00 10 37 17

100.00 3 50 27

_O0.O0 12 6 45

JJO.OO 4 40 33

110.00 13 33 9

OISTANC[ _D3.�TB
LOt. 98.09 VL Z8.934 GAL -IZ.I? A_L 88,65 HCA 145.10 SNA

LOP 243.Z0 VP 58.465 GAP 4.38 A?P 91.11 TAL 239.58 TAP
GP 18.61ZAL 160.75 74P 1_6.30 ITS 11.59 7AE 140.52 £T[

157.7_ ECC .EZ234 INC 1.5539 v! 30.285

24.46 RC4 106.71 APO 167.73 V2 54.932
160.40 ZAC _8.23 [TC |81.85 CLP-128.68

OLA -15.00 RAL Z�7.ZT RAO 6588.6 VEL 12.753 PTH _.32 VHP 4.588 OPA -4.78

L-I TII_ /NJ LAT _NJ LONG /NJ RT AS( IN! A2MTH _NJ T/ME PO CSt TIN

1908.38 -11.16 2_.9_ 168.52 118.Z0 3 9 3 !308.4
5524.19 28,32 256.64 1??.70 90.12 12 9 21 4924./

1672.|6 -12.55 4.87 162.8_ 1!7.3_ 4 18 19 I072.2

5235.64 29.88 235.40 177.69 89,1J 15 34 1 4635.6
J515.27 -16.J7 350._0 J85.79 J20.SA 5 5 49 9J_,2

4965.34 54,01 214._ |77,50 86.34 14 55 54 4565.3

OZrF[R£NTIAL CORR(CTIONS

TO[ -.i182 TRA-!.BTJI TC3-J.0376 BAU .590!

ROE -.24?5 RRA .21J7 RC3 .258? FAU .10036

FD£ -.0143 FRA-I.0970 FC3-2.!052 BSP 6192
80[ .2743 8RA J.6844 0C3 J.0694 F3P -797

R4P 294.31 ECC 1,8792

IN! Z LAT /NJ 2 LONG

-7.55 16.13

28.03 247.98

"8,79 358.10

29.44 226.6_
-J?.O0 344.28

53.13 20S.55

(_817 0(T_RNINA?ION ACCURAC_

ST 476.4 SR 228.6 $5 124,8

CRT -.0393 CR5 .2!98 CST -.9685

LS4 491.7 NS4 229.3 SSA 20._

[L! 476,5 EL2 228,4 ALF J78,60

_/O-COURSE £_[CUT/ON ACCURAC_

$GT _04J.9 $GR 444.3 SG3 249.6

RRT -.?953 RRF" -.8525 RTr .8767

$68 Z089.7 RZ3 .2366 213 -.88_Z

S6J 207_.8 SG_ 265.5 THA ]?0.02

2113



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 2, 1965-661

LAUNCM DATE DEC 30 1965 FLIGHT TIME 102.00 ARRIVAL 0ATE APR II 1966

HELJOCENTR|C CONIC

RL 147,11 L4L .O0

RP |08.52 LAP .59

RC |07.406 GL 5.02

PLAN[TOCENTRIC CONIC

C3 39.859 VML 6.313

LNCH 4ZNTH LNCM TIM(

90.00 E 48 25

90.00 10 33 53

100.00 4 J Z

1OO.OO JE 3 58

110.OO 4 49 53

110.O0 13 3i 36

DIFFERENTIAL C(_RRECTION$

TOE "-I6|5 TRA-I.7OS3
ROE -.g|T7 RRA .2039

FOE -,0653 FRA -.9990

BOE ,2TJJ BRA i.7175

DISTANCE 509.972

LOL 98.09 VL Z8.857 GAL -11.96 AZL 88.88 HCA 14B.ZB SMA 136.60 ECC .ZZ045 INC 1.122Z V! 30.ZB5

LOP Z46.58 VP 38.397 GAP 4.6/ AZP 90.95 TAL ZSB.OB TAP Z6.36 RCA 106.48 4PO J$6.71 V2 34.920

GP J9.86 ZAL 160.26 ZAP 128.37 [T$ 13.84 74E 138.59 ET[ 159.77 74C 28.88 ETC IB3.76 CLP-J$J.30

TC3-1.1309 BAU .6210

RC3 .2811FAU .09570

FC3-Z.0786 BaP 659I
BC3 1.J653 FSP -773

DLA -15.79 RAL 298.25 RA0 6568.5 VEL !Z,698 PTH 2.$1 VHP 4.693 OPA °3.52 RAP 294.70 [CC 1.6560

L'I TINE |NJ LAT INJ LONG INJ RT A$C INJ A2NTH INJ T[NE PO CaT TIM INJ Z LAT |NJ 2 LONG

1871.25 -10.O3 20.80 169.07 116.62 3 19 37 1271.3 -6.38 J4.05

5543.73 28.31 258.07 178.36 90.84 IZ 6 17 4943.7 28.12 249.41

1836.98 -11.44 2,84 168.34 117.80 4 28 19 1031.O -7.63 356.13

5253,26 29.89 238.71 178.37 89.80 13 31 31 4653.3 29.54 227.92

1483.94 -15,08 349.13 166.23 121.05 5 14 37 BB3.9 -10.85 542.57

49?9.04 34,06 215.75 178.24 86.96 I4 54 35 4579.0 33.27 206.60

NIO-C_URaE EXECUTION ACCURACv ORBIT DETERMINATION ACCURACY

aGT 2i55.7 aGR 449.4 aG3 241.0 ST 506.3 SR 206.1 aS |2|°4

RRT ".8124 RRF -.8783 RTF .8768 CRT .0063 CRS .OBB| CST -.9799
aGB 2202.1 R23 .2668 RI3 -.8824 LS4 519.9 MSA 206.4 $$A 20.8

56| 2186.9 $GZ 258.3 THA 170.25 ELI 506.1EL2 206.1ALF .18

LAUNCH 04TE DEC 30 1965 FLIGHT TIME 104.00 ARR|VAL DATE APR 13 1966

HELIOCENTRIC CONIC DISTANCE 315.944

eL 147.11 LAL .O0 LO_. 98.09 VL 28.780 GAL -11.74 AZL 89,18 HCA 151.46 aNA 135.97 ECC .21863 INC .8445 Vl 30.285

Rp IO8.56 LAP .40 LOP 249.56 UP 38.328 GAP 4.93 ATP 9(3.74 TAL 236.75 TAP 28.21 RCA 106.24 APO I6fl. TD V2 34.909

RC 109.770 GL 3.84 GP 2|,34 7AL |59,71 7AP 13Oo|1 ET$ 16,44 7AE 136.88 ETE 158.88 ZAC 29.74 ETC 185.97 CLP-133.77
PLAN[TOCENTRIC CONIC

C3 38.459 VHL 6.ZOZ OLA -18.80 RAL Z99.33 RAO 6368.5 VEL I2.642 PTM Z.Z9 VMP 4.812 OPA -1.97 RAP 295.|7 ECC 1.6329
LNCH ATNTH LNCH TIME L-I TIN[ IN; LAT IN; LONG IN; RT ASC IN; ATMTH |NJ TIME PO C$T TIN IN; 2 LATINJ 2 LONG

90,00 3 2 19 1825.Z0 -8.62 18.16 169.72 J17.08 3 32 45 1225.2 -4.96 11.44

90.00 10 ZB 34 5571.72 28.26 260.11 179.19 91.87 12 J 26 4971.7 28.22 251.45
100.00 4 14 7 1593.55 -10.05 .37 168.96 118.30 4 40 40 993.5 -6.19 353.7|

100.00 11 59 28 3278.60 29.88 238.60 179.24 90.79 13 27 26 4678,6 69.67 229,90

110.OO 5 1 16 J445.82 -13.73 347.00 162.79 121.62 3 25 22 845,8 -9.45 340._Z
110.00 I_ 28 48 4999.10 34.13 E|7,31 179.18 81.89 14 52 7 4399,1 33.46 208.13

OIFF£R£NTiAL CORRECTIONa MID-COURSE EXECUTION ACCURACY ORB|T DETERMINATION ACCUR4CV

TD£ -.2170 TRA-|.7297 TC3-1.2287 BAU .6512 aGT 2269.2 $GR 457.7 $63 231,9 ST 541.4 SR JBO.9 55 122.5
ROE -.|857 RRA .1943 RC3 ._tO69 FAU .09087 RRT -.8Z68 RRF -.9027 RTF .8765 CRT .0584 CRS -.0762 CST -.9839

FOE -.1Z35 FRA -.8994 FC3-2.0455 BaP 6985 aGB 2314.9 R23 .3000 R13 -.8823 LS4 554.7 NSA 180.6 3SA Z|,2

BOE .2857 8RA 1.7406 8C3 1.2684 FSP -747 aGj 2300.9 SGZ 253.9 THA I70.42 ELI 541,5 EL_ 180.6 ALF |,26

LJUkCN 0ATE 0E{ 30 1965 FLIGHT TIME 106.00 ARRIVAL CAT[ APR 1_ 1966

NELTOCENTRIC CONIC

RL J4?.Jl LAL .00

RP 108.59 LAP .22

R( 112.153 GL _2,35

PLANETOCENTRI( CONIC

C3 37.0a8 VHL 6.090

LNCN ATNTM LNCH TTME

90.00 3 20 15

90.00 10 20 J5
100.00 4 30 5J

100,00 11 52 20

110.00 5 15 3T

110,OO 13 24 4

01aTAMC£ 321._96

LOL 99,09 VL 26.702 G4L -11.31 AZL 99.50 NCA 154.64 SMA 135.$5 [CC .21688 INC .5040 vl 30.285

LOP 252.73 UP 36._59 GAP 5,22 A/P 90.46 TAL 255.38 T4P 30.03 RCA 106.00 APO I64.70 V2 34,897

GP 23.19 7AL 159.07 7AP 13i.49 ET$ 19.49 742 135.13 ETE 157.70 rA( 30.B2 [TC 188.54 CLP-]_6.|2

0LA -18.11RAL 300.33 RAO 6568.4 YEL IZ.598 PTM 2.29 VHP 4.949 OPA -.04

L-I TIME INJ LAT INJ LONG INJ RT 4ac INJ 47MTH INJ TIME + PO CST TIN

1766.O6 -6.77 14.80 170.61 117.56 3 49 41 1166.1

581t,52 28.13 26_.0_ |b0.26 93.35 11 53 47 5_i2._

1538.25 -B,25 357.25 169,81 118.83 4 56 29 938.2

5315.56 29.82 241,34 180.35 92.2_ J3 20 55 4715.G

1398.00 -IZ.OI $44,37 167.56 122.25 5 58 55 198.0

5028.57 34.19 Z19.61 I80.42 89.25 14 47 52 4428.6

DIFFERENTIAL CORRECTIONS

T0[ -.ZBB2 TRA-I.7408 TC3-1.3298 BAU .6801

ROE -.1512 RRA ,1816 RC3 ,3380 FAU .08558

F0E -.1868 FR4 -.1933 FC3-1.9976 BaP 7346

BOE .3255 BRA 1.7503 BC3 J.3716 FSP -71J

NI0-COURaE EXECUTION ACCURACY

aGT 2380.3 aGR 469.0 SG3 221.4

RRT -,B365 RRF -.9249 RTr .8756

SGB 2426.| R23 .3338 RI3 -.8817

aGi 2412.0 aGE 253.6 THA 170.53

RAP 295.68 EC( 1.6104

IN; 2 LATINJ Z LONG

-3.02 8,12
28.50 254.43

-4.34 350,65

29,81 25Z.54

-7,66 337,96
35.69 210.40

ORBIT DETERMINATION 4CCUR4CV

ST 585.8 SR 152.6 $s I29.5

CRT .1130 CR5 -.2468 CST -.975|

L$A 599,5 MSA 152.5 $SA 21,9

ELI 586.0 ELZ 151.6 4LF J.BJ

LAUNCH DATE OEC 30 1965 FLIGHT TIM_ 108.(_3 ARRIVAL DATE APR J7 1966

HELIOCENTRIC CONIC

RL J47.JJ LAL .O10

RP 108.63 LAP .03

RC IJ4,493 GL .34
PLAN_TO_ENTR|C CONIC

C3 35.781 VHL 5.982

LNCH AZMTH LN(H T|M_
90.00 3 44 38

90.00 10 6 53

1OO.OO 4 53 El

JO0.O0 II 40 51

II0.00 5 _4 28

J10.00 13 J6 13

DISTANCE 327,828
LOL 98.09 VL 28.824 GAL -11.27 ATL 89.93 HCA 157.82 SMA 134.75 ECC .71519

LOP 235,91 VP _.190 GAP 5,48 AZP 90,07 TAL 233.99 TAP 31.80 RCA 105.74

GP 25.34 7AL 158.28 ZAP 132.41 ETa 23.10 ZAE 133.74 ETE 156.17 Z4C 32.17

OLA -19._8 RAL 301.91 RAO 6568.4 VEL 12.536 PTH 2,27 ¥HP 5.115 OPA 2.41

L-I TIME INJ LAT INJ LONG JNJ RT AaC INJ AZMTH INJ TIME PO CST T|N
1886,42 -4.Z4 10.31 J71.90 IJ8.OZ 4 12 44 1086.4

5674.02 27.81 267.5_ 181.63 95.57 11 41 27 5074.0

1464,67 -5.81 353.15 171.04 1J9.37 5 17 45 864.7
5371.01 29.60 245.45 181.81 94.38 13 10 22 477|.0

1335.78 -9.72 340,99 168.65 122.93 5 56 44 735.9

5072.66 34.16 223,06 18_.08 91.29 14 40 45 4472,7

DIFFERENT|AL CORRECTION_

T0E -.3848 TRA-1.7373 TC3-1,4356 8AU ,7092

ROE -.IJ14 RRA .1680 RC3 .3703 FAU ,08003

F0£ -.2659 FRA -.6866 FC3-J,9363 DSP 7739

BOE .4006 BRA 1.7452 BC3 1,4826 FSP -678

INC .0720 Vl 30.285

4PO J63,73 V7 34.B86

ETC 191.60 CLP-138.37

RAP 296.19 ECC 1.5889

|NJ 7 LATINJ 2 LONG

-.46 3,68

28,29 258.93

-1.86 346.60

_9.89 236.66

-5.32 334.67

33,96 2J3.82
ORBIT DETERMIN4T;ON ACCURACY

ST 648.3 5R IIB.9 58 149.0

CRT .J522 CR5 -.3895 C$T -.9552
LSA 664,1 NSA 122.8 SSA 22.7

EL| 648.5 EL2 IJ7,5 ALF |.65

MIO-COUR$[ [_ECUTION ACCURACY

aG72493.2 SGR 486.0 SG3 210,2

RRT -,8423 RRF -.9448 RTF ,87_3

aGB 2540.1 R23 .3701 R13 -.8817

aGl 2526,9 SG2 258.5 THA 170,58

21J4



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 2. 1965-665

LAUNCM OAT[ DEC 30 J965

HELIOCENTRIC CO_IC

RL 147.|J LAL .O0

ep 108.66 LAP -.16

RC 116.852 GL -2,35

PLANETOCENTRIC CONIC

C3 34.610 VHL 5.883

LNCH ATNTH LNCH TIME

90.00 4 20 41

90.00 g 43 56

I00.00 5 25 tiff

100.00 11 21 23

]10.00 6 D 51

110.00 13 2 57

FLIGHT TIME 110.00 ARRIVAL OAT[ APR 19 1966

0[5TANCE 333.741

LOL 98.09 VL 28.545 GAL -11.03 AZL 90.A9 HCA 160.99 SNA 134.12 ECC .21555 INC .4P20 Vl 30.2#5

LOP 259.08 VP 38.|21 GAP 5.72 AZP 89.53 TAL 232.55 TAP 35.54 RCA 105.48 APO 152.77 V2 54.815

GP 28.51 7AL 157,19 ZAP 132.70 ITS 27.41 7AE 131.08 ETE 154.23 7AC 33.86 ETC 195.28 CLP-140.ST

0LA -22.28 RAL 303.55 RA0 6568.A V[L 12.489 PTH 2.26 VHP 5.528 0PA 5.57 RAP 296.60 ECC 1,J696

L-i TIME INJ LAT INJ LONG INJ RT A5C |NJ AZNTH INJ TIME PO CST TIN ZNJ Z LAT INJ 2 LOnG

1570,63 -.51 3.84 173.99 IIB.3J 4 46 52 970.6 3.28 557.21

5775.00 26.95 274.67 183.41 99.04 11 20 9 5173.0 2T.92 2e6.14

1360.09 -2.29 347.38 173.00 J19.8! 5 48 35 760.1 1.69 340.86

5A58.78 28.97 251.89 183.75 97.72 12 52 22 4858.8 29.?3 243,17

1250,58 -6.54 336.A5 170,37 123,63 6 Zl 42 650.6 -2,08 350.21

5141.05 33.93 228.38 184.36 94,A3 14 28 _8 454J.1 34.l? 219.15

DIFFERENTIAL CC_RECTIONS

TOE -.5185 TRA-I.712Z TC3-|.5434 BAU ,7379

ROE -.0639 RRA .1453 RC3 .4093 FAU .07380

FOE -,3615 FRA -.5741 FC3-|.8461BSP 8|33

ROE .5224 BRA 1.7|84 BC3 1.5948 FSP -639

LAUNCH DATE DEC 30 1965

MID-COURSE EXECUTION ACCURACY ORB|T 0[TERNINATION ACCURACY

SGT 2606.0 SGR 509.l 5G3 ]97.2 ST ?4J.? 5R ?B.? 55 184.7

RRT -.8423 _ -.9611RTF .875A CRT .I002 CR5 -.4009 CST -.93_5

$GB 2655.3 223 .4001 RI_ -.8824 kSA 761.e NSA 97.5 $SA 22.£

SGI 2641.5 SGZ 270.7 ?HA |70.56 ELI 741.8 EL2 78.3 ALF ._2

FLIGHT TIME 112.00

HELIOCENTRIC CONIC 0ISTANCE 339.636

ARRIVAL DATE APR 21 1966

RL IAT.II LAL .O0 LOL 98.09 VL ZB.467 GAL -10.78 AZL 91.27 HCA 16A,16 SM_ 133.5Z ECC .ZlZ04 INC 1.2749 v! 30.285

RP IO8.69 LAP -.35 LOP 262.25 VP 38.053 GAP 5.95 AZP 88.77 TAL 231.09 TAP 3_.25 RCA 105.21 APO 161.83 v2 34._65

RC 119.ZO6 GL -8.15 GP 32.70 ZAL 155.49 ZAP |32.09 ET5 32.56 ZAE 128.40 ETE 151.82 ZAC 36.05 ETC 199.81 CLP-Ii2.80

PLANE TO(ENTRIC CONIC

C3 33.745 VHL 5.609 DLA -25,74 RAL 305.63 RAO 6568.3 VEL 12.455 PTH 2.25 VMP 5.623 OPA 9.74 RAP 296.78 ECC 1.5554

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ ATMTH INJ TIME PO CST TIN |NJ 2 LAT INJ 2 LONG

90.00 5 2A 45 1370.01 5.93 352.62 IT7.gB 117.74 5 47 35

90,00 e 55 28 672.B0 ga.Z7 )09.86 185,38 105.06 9 7 41

100.00 6 20 16 1190.72 3.44 338.08 175.62 I19.71 6 40 ?

100.00 10 43 38 5615.36 E?,OJ 263.11 J66.15 103.31 12 l? 13

110.00 6 41 33 1123,95 -1.73 382,61 |73.40 124.14 ? 0 17

liD,DO 12 3B 51 5Z5A.89 32,99 Z37,13 1B7.55 99.52 14 6 25

OIFFERENTIAL CCRRECTION$ MI0-COUR$E EXECUTiON ACCURACY

TOE -.7118 TRA-J.8539 TC3-1.6362 8AU .7655 $GT Z?J?.6 $GR 537.9 SG3 180.8

ROE -.0039 RRA .1151RC3 .4501FAU .06639 RRT o,8342 RRF -.9729 RTF .8763

FOE -.4737 FRA -.4499 FC3-1,7033 BSP 8504 SGB 2770.4 RZ3 .A230 RI3 -.8839

BOE .7118 BRA 1.6578 8C5 !,69_ FSP o5e5 SG| 2754,9 $02 29Z.6 THA 170.5_

?70.0 9.60 345.86

72.8 26.10 301.67

590,7 7.37 33J.30

5015.4 28.58 254,66

524.0 2.75 323.60

4654.9 33.93 22#.02

ORBIT DETERMINATION ACCURACv

ST 889.5 5R 41.1 SS 240.T

CRT -.5115 CRS .2305 CST -.93T2

LSA 918.2 NSA 86.9 SSA J8.a

ELI 889.8 EL2 35.3 ALF 178.64

LAUNCH OAT[ DEC 30 J965 FLIGNT TIME 114.00 ARRIVJL 0ATE APR 23 J966

HELIOCENTRIC CONIC 01STANCE 345.512

RL 147.11 LAL .00 LOL 98.09 VL ZB.388 GAL -J0.SZ AZL 92.44 HCA 167.32 5NA 132.92 [CC .2105T |NC 2.4350 VI 30,Z_5

RP lOB.T2 LAP -.53 LOP 263.42 VP 37,986 GAP 6,|B ATP 8?.62 TAL 229,_9 TAP 36.91 RCA ]04,93 APO 160.91 V2 34,856

RC JZI.53T GL -11,80 GP 39.31 7AL |52.32 ZAP |30.|2 ET5 38.73 ZAE 124.77 ETE 148.97 7AC 39,04 ETC 205.47 CLP-145.22

PLANETOCENTRIC CONIC

C3 33.642 VHL 5.800 DLA -30.92 RAL 308.54 RA0 6568.3 VEL 12.450 PTM 2,25 VHP 6.080 DPA 15.3_ RAP _96.47 [CC 1,_537

LNCH AZNTH LNCH TIME k-I TIME INJ LAT INJ LONG INJ RT ASC INJ ATNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

77,03 5 38 48 1353.02 |7.73 357.44 I86.25 115,75 E I 2| ?53.0 2|.05 350.14

]02.97 9 5 34 688.24 1?.74 308.39 166.Z6 115.75 9 l? 2 68.2 21.06 301.09

77.03 5 38 4B 1353,02 17.73 357.44 186.25 115.75 6 l El 755.0 21,0_ 350.14

102.97 9 5 34 6_8.24 17.74 306.39 186.26 I15,T5 9 |7 2 88.2 21.06 301.09

JlO.O0 ? 59 36 894,98 6.99 317.82 180.01 123.55 B |4 51 295.0 11.35 311.44

lID.D0 11 43 51 5482.33 29.18 253.73 191.34 106.64 13 15 20 4882,3 31.45 245.26

OR01T 0ETERM|NAT_ON ACCURAC Y

ST 1158.? SR 84,A 55 327,B

CRT -,9704 CR5 .9865 CST --9517

LSA 1185.8 NSA 98.3 SSA ]O,T

ELI 1141.6 EL2 20.3 ALF 175,88

DIFFERENTIAL CC_RECT|ON5 Ni0-COURSE EXECUTION ACCURACY

TDE-|.0170 TRA-I.5422 rC3-1.6926 BAU .7918 5GT 2831.7 SGR 573.1 553 160.3

ROE .0802 RRA .0692 RC3 .4844 FAU .05740 RRT -.6162 RRF -,97#4 RTF .8802

FOE -.EI99 FRA -.3156 FC3-1.4771BSP 8905 SGB ZBB9.1RZ3 .A330 R13 ".BBB6

BOE J.0202 GRA J.5438 BC3 1,7606 FSP -523 SGI 2870.5 SG2 326.6 THA 170.50

LAUNCH DATE DEC 30 1965

HELIOCENTRIC CONIC

RL lA?.l| LAL .O0

RP JOB.T5 LAP -.?Z

RC 123,903 GL -20.68

PLAN_TOCENTRIC CONIC

C3 35.770 VHL 5.981

LNCH AZNTH LNCH TIME

61.91 4 28 15

118.09 10 54 |7

61.91 4 28 15

119.09 10 54 17

61.91 4 ZB 15

116.09 lO 54 J?

DIFFERENTIAL CCRRECTION$

T02-I,5595 TRA-J,3242 TC3-1.6286 BAU ,6116

ROE .2046 RRA -.0105 RC3 ,4776 FAU .04566

FDE -.T943 FRA -,1644 FC3-1.]100 BSP 9316

BDE 1.3729 BRA 1.3242 BC3 1,6971 FSP -438

FLIGHT TII4_ 116,00 ARRIVAL DATE APR 25 1966

01STANCE 351.366

LOL 98.09 VL ZB.310 GAL -10.25 AZL 94.35 MCA 170.47 SNA 132.33 ECC .Z09J?

LOP 268.59 VP 37.919 GAP 6,39 AzP 85,7| TAL _28.06 TAP 38.54 RCA 104.65

GP 46.27 7AL 146.76 ZAP 125.03 ITS 46.11 ZAE 119.41ETE 145.98 ZAC 43.35

INC 4.3478 v! 30.265

APO 160.01 v2 3A._A6

ETC 212.72 CLP-IA8.52

OLd "39.05 RAL 313.32 RA0 65_,4 VEL 12.536 PTH 2.27 VHP 6.902 0PA 23.23 RAP 295.06 ECC I.SPBT

L-I TIME INJ LAT INJ LCI_ INJ RT ASC INJ AZMfH |NJ T]N_ PO CST TIM INJ 2 LAT INJ 2 LONG

1640.74 ZI.3d 22.17 194.50 1_5.50 4 55 _6 1040.7 25,59 15,19

5719.54 21,36 ZM._6 194,51 12_.50 12 29 3? 5119.5 25.61 261,39

1640.74 21.34 2_.17 194.50 12_.50 4 55 36 1040.7 25.59 15.19

5719.54 21.36 266.36 194.51 123.50 12 29 37 5119.5 2_.61 261.39

1640,74 21.34 22,|7 194.50 123.50 4 55 36 1040.? 25.59 J5,|9

5719.5A 2J.36 268.36 194.51 J2_.50 J2 29 37 5J19.5 25.61 261.59

MIO-COUR_E EXECUTION ACCURAC_ ORBIT 0[TERMINATION ACCURAC_

5GT 29A8.? 5GR 604.1 503 133.4 ST 1573,4 52 196.8 55 455.9

RRT *.7772 RP_ r -,9705 RTF .8907 CRT -.9428 CR5 .9945 (ST -.9720

SGB 3009,9 223 .4239 R13 -.8995 LSA J6AS.5 NSA 120.2 SSA 5.0

SGI 2966.5 5G2 375.3 THA J70.81 ELI ]58A.3 ELI 63,1 ALF |73.26

2115



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL, 2, 1965.66)

L4UNCH DATE OEC 30 ]965

HELIOCENTRIC CONIC

RL ]47.1J LAL .00

RP 108.78 LAP -.90

RC J26.245 GL -35.1]

PL4NETOC[NTR]C CONIC

C3 46.580 VHL 6.825

LNCH 47HTH LNCH TINE

44,70 4 4 41

135.30 ]Z 42 J1

44.70 4 4 4!

135.30 ]Z 42 J]

44.70 4 4 4J

135,30 12 42 ]I

FLIGHT TIME 118.00 ARRIVAL 04T[ APR Z? 1966

0ISTANCE 357.185

LOL 98.09 VL ZS.Z]Z GAL -9.98 AZL 9B.]Z HEA ]73.60 ]HA ]31.75 EEC .Z07BO

LOP 271,76 VP 37.853 GAP 6.59 AZP BJ.9] TAL 2Z6.50 TAP 40.l] RCA ]04,38

GP 57.78 ?AL ]35.33 7AP JiB,67 ETS 55.70 ?A£ 110.84 ETE ]44,66 ?AC 49.83

INC 8.1163 Vl 3D,ZB_

APO 159.13 v2 34.838

ETC 222.91 CLP-154.13

0CA -5].74 RAL 3Z3.89 RAO 6568.7 VEL JZ.959 PTH Z.36 VHP 8,739 DPA 34.Z8

L-i TIME INJ LAT INJ LONG INJ RT ASC INJ ATNTH INJ TIME PO CST TIM

]818,92 23.68 46.22 213.64 37.45 4 36 0 ]278.9

5614.55 23.69 260,90 213.65 37.45 14 i5 46 _014.6

1878.92 23.68 46,22 213.64 37.45 4 36 0 1278.9

56J4.35 23.69 260.90 213,65 37.45 14 15 46 5014.6

]878,92 23.68 46.22 2J].64 37.45 4 36 0 1278.9

3614,55 23.69 260.90 213.65 37.45 14 15 46 5014.6

RAP Z90.94 ECC 1.7666

INJ 2 LAT IN] Z LONG

29.45 40.44

29,46 Z55,11

29.45 40.44

29.46 Z53.11

29.45 (0.4(

29.46 Z55.11

DIFFERENTIAL CORRECTION5

TDE-2.T419 TRA -.83J8 TC3-1.2413 8AU .8006

ROE .3369 RRA -.]6?0 RE3 .3348 FAU .03|07

rOE -.9948 FRA .0118 FC3 -.5776 BSP 9716

BOE 2.7625 BRA .8483 BE3 1.E836 FSP -324

LAUNCH 04TE OEC 30 1963

HELIOCENTRIC CONIC

RL |47.11 LAL .00

RP 108,80 LAP -I.08

RE ]28.58J Gk °55.42

PLANETO(ENTRIC CONIC

C3 J]8.600 VHL ]0.890

LNCH A?MTM LNCH TIME

28.97 5 38 21

131.O3 15 39 5

28.97 5 38 2]

J31.03 13 39 5

28.97 5 38 2]

J51,03 ]5 39 5

DIFFERENTIAL CORRECTIONS

T02-5.3876 TRA .8364 TC3 -,3479 8AU .5522

R02-].3395 RRA -,]535 RC3 .0J47 rAU .01300

rD£-1.]443 FRA .2959 rC3 -.0949 B$P 9381

BOE 5,5514 8RA .8700 BC3 .34_2 FSP -194

NXO-COURSE EXECUTION ACCURACY

SGT 3072.6 SGR 583.2 SG3 99.2

RRT -.6529 RRF -.B959 RTF .918i

5GB 3]27.4 R23 .3749 Rl3 -.9250

SGI 3096.6 SG2 438.3 TH& 172.79

FLIGHT TIM_ 120.00

0ISTANCE 362,914

ORBIT OETERMIHATION ACCURACY

ST 2327.1 SR 291.2 S$ 630.B

CRT -.9278 CRS .9735 CST -.9885

LSA 2424.6 MSA 139.B 55A 2.0

ELI 2342.8 EL2 107.9 ALF ]73.36

ARRIVAL DATE APR 29 1966

LOL 98.09 VL 28.I55 GAL -9.68 AZL 108.85 HCA |76.65 SNA I31.19 £CC .20630 IHC18.8478 V! 30.285

LOP 274.92 VP 37.788" GAP 6.76 AZP 7|,i8 TAL 224.88 TAP 41.54 RCA 104.12 APO 158.25 V2 34.830

GP 72.99 ?AL ||5.54 ZAP |07.0I ET$ 80.32 7AE 95.58 ETE ]59.76 ?AC 59.00 ETC 249.55 CLP 179.40

OLA -64.76 RAL 357.80 RAD 6570.2 VEL 15.490 PTH 2,76 VHP ]4.724 0PA 48,55 RAP Z76.69 ECC 2,9319

L-| TIN( IN] LAT IN] LONG IN] RT A$C |NJ ATNTH IN] TIME PO CST TIM IN] Z LAT IN] 2 LONG

2175.76 14.52 68.64 260.77 ]53,87 6 i4 36 ]575.8 2J.67 65.27

5748.80 J4,53 263.J3 260,80 153.87 17 14 54 5J48.8 2i.66 239,77

2175.76 |4.52 68.64 2_.77 155.87 6 |4 36 J575.8 21.67 65.27

5748.80 I4,53 263.J3 260.80 J53.87 17 |4 54 5]48.8 ZJ.6B 239.77

2175.76 14.52 68.64 260,77 153.87 6 ]4 36 |575.B 2J.67 65.77

5748.80 I4.53 263.13 2_.80 153.87 I7 J4 34 5]48.8 2J.68 239.77

MID-COURSE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACv

SGT 3118,5 SGR 729.9 SO3 63.4 ST 2852.3 SR 706.5 SS 778.5

RRT .7783 RRF .6500 RTF .9827 CRT .9816 CR5 -.9662 CST -.9976

SOB 3202.8 R23 -.2088 R13 .9776 LSA 3036.4 HSA ]44.0 SSA ,B

SO] 3J70.9 SG2 450.8 TMA ]0.54 ELI 2935.5 EL2 13J.| ALF J3.69

LAUNCH CAT£ CEC 30 1965

HELIOCENTRIC CONIC

RL 147.11 LAL ,00

RP 108,85 LAP -].43

RC 133.236 GL 59,30

PL4N_TOCENTRIC CONIC

C3 J73.674 VHL 13,234

LNCH ATMTH LNCH TIH_

56,_7 15 32 14

123,43 22 43 19

56.57 13 32 14

FLIGHT TIME 124.00 ARRIVAL CATE NaY 3 1966

0ISTANCE 375.059

LOL 98.09 VL 2_,002 GAL -9.2] A?L 65,65 HCA |8_.47 6MA ]30,08 ECC .205GG INC24.3498 v] 30,28_

LOP 281.25 VP 37,66] GAP 7.28 A?P ]14.31 TAL 22i.87 TAP 45.34 RCA ]0_.33 APO 156.83 V2 34,816

GP -71.01 ?AL J09.59 ?4P ]08.99 ETS 259.98 ?AE 92.39 ETE 183.62 7AC 85.93 ETC 95,41 CLP-179,9Z

OLA 42.72 RAL 305.67 RA0 65?0.9 VEL 17.234 PTH 2.94 VHP 14.307 OPA -84.34 RAP 84.48 ECC 3,B911

L-J TIME INJ LAT INJ LONG INJ RT ASC ;NJ ATNTH INJ TIME PO CST TIM INJ Z LAT INJ 2 LONG

4704,59 -7.57 215,82 207.40 47.83 J6 50 38 4]04.6 -12.69 210.16

3364,23 -7.56 112.84 207.39 47.83 23 41 24 2764.2 -12,88 107.18

4704.59 -7.57 215.82 207,40 47.83 ]6 50 38 4104.6 -12,89 210.16

123.43 22 45 19 3364.25 -7.56 lJ2.84 207.39 47.83 23 41 24 2764.2 -12.88 107,]P

56,57 15 32 ]4 4704.59 -7.57 215.82 207.40 47.83 16 50 38 4i04.6 -12,89 2]0:|6

123,43 22 43 ]9 3364.23 -7.56 IJ2,84 207.39 47.83 23 41 24 2764._ -J2,88 107,J8

CIFFERENT]AL CORRECTIONS MI0-COUR_ EXECUTION ACEuRAC_ ORBIT 0ETERN|N&TION ACCURACY

TOE 3.1418 TRA-3.1572 TO3 -.|46B BAU .3489 SGT 2922.8 SGR J772.2 SG3 63.9 ST 2291.6 SR ]067,5 SS 761.8

R_E-2.2433 RRA 2,5179 Re3 .0232 FAU .01177 RRT -.9524 RRF -._O4| RTF ,9908 CRT -.983_ ORS ,9726 CST -,9987

F0E 1.5986 FRA -,6757 re3 -.0580 BSP ]0318 SGB 3418.! R23 -.2099 Ri3 -.9769 LSA 2633.6 HSA 187.4 SS4 ].1

OOE 9.6]07 BRA 4,0383 _C3 .]486 FSP -210 SGI 3386.1 SG2 466.Z THA 149.35 ELl 2521,8 EL2 177.3 ALF 153.26

LAUNCH 0ATE DEC 30 ]963 _L|GMT TI_E I26.00

H£LIC_£NTRIC CONIC DISTANCE 380.76j

RL J4?.JJ LAL .00 LOt. 98.09 VL 27.926 GAL -8o89 A?L 75.79 HCA 186.52 SNA 129.54 EEC

RP ]08.87 LAP -1.60 LOP 284.4] VP 37.599 GAP 7.44 AZP 104.12 TAL 220.19 TAP 46.7J RCA

RE 133,333 GL 30.65 GP -34.76 ?AL Ji9.25 ZAP 1_2.73 ETS 290.36 ?AE 107,62 ET[ 206.75 ?AC

PLANETO(ENTRZC CONIC

C3 76.661 VML 8.756 DLA 32.66 RAL 303.84 RAO 6569._ V[L J4,072 PTH 2,57 vHP 8.805 0PA

LNCH AZNTM LNCH TIME L-I TIM[ INJ LA T INJ LONG INJ RT ASC JNJ AZMTH INJ TIME

73.00 ]6 50 45 4285.80 -II.95 JBS.O7 194.59 59.38 18 2 ]0

IO?,OO ZJ 12 ]5 3449.59 "11.93 J23.00 194.58 59,37 22 9 45

73.00 ]6 50 45 4285.80 -1].95 ]85.07 194,59 59.38 J8 2 JO

]07.00 2! 12 ]5 3449.59 -i1.93 J23.00 194,58 59.37 22 9 45

]10.00 22 48 3 3154.46 -Z0.56 105.25 199.6i 62.07 23 40 37

110.00 20 ]4 7 3628.93 -3.59 131.50 189.25 55.98 2i ]4 36

OIFgERENTIAL CORRECTIONS H[0=COUR$_ EgECUTJON ACCURACY

TOE 3,J]79 TRA-3.297] TC3 -.7023 PAU ,7204 SGT 3499.1 SGR 45J.5 SG3 99.4

ROE .]]21RRA .5697 Re3 -,0280 FAU ,02994 RRT -.5854 RRF -.2745 RTF .9386

F0£ ].2?49 FRA -.6763 FC3 -,338] BSP ]0859 SGB 3528.] R23 -.3466 RJ3 -,9359

00£ 3.]J99 BRA 3.3460 Be3 .7029 FSP -332 SGI 3509.J SG2 365,0 THA 175.63

ARRIVAL DATE HA Y 5 J966

.20447 JN(J4.2032 Vl 30.Z83

J03.06 APO ]56,03 VZ 34.809

76,65 ETC J25.16 CLP-J39.57

-?2,78 RAP 342,50 ECC 2,2616

PC) CST T|M IN] 2 LAT IN] ? LONG

3685.8 -15.93 178.34

2849.6 -]5.91 1J6.26

3685.8 -]5.93 178.34

2849.6 -]3,91 IJ6.26

2554.3 -24.13 97,93

3028,9 -8.03 I23.23

ORBIT 0ET£RMINATION ACCURAC_

ST 2180.7 SR ]51.8 $S 646.0

CRT .1438 ORS -,3]25 CST -.9850

LSA 22T].9 HSA 184.2 SS4 J.5

£L1 21_0.8 EL2 150.Z ALF ,_8
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES ¢ VOL 2. 1965-66 )

LAUNCH DATE DEC 30 1965 FLIGHT TIME |28.00 ARR|¥AL 0ATE NAT 7 1966

HELIOCENTRIC CONIC 0|STANCE 388.528

RL IA7.11 LAL .O0 LOL 98.09 VL 27.851 GAL -8.58 AZL 79.44 HCA 189.65 SNA IZ�.0Z EC( .Z036| INC|0.5610 V! 30.285

Rp 108.88 LAP -I.f6 LOP 287.58 YP 37.558 GAP 7.61 ATP 100.42 TAL 2]8.52 TAP 48.16 RCA |02.75 APO 155.29 VE 54.804

RC J)?.863 GL 44.03 GP -42.53 7AL 124.55 ZAP 132.65 ET$ 299.51 7A[ 116.04 ET[ 2Q7.05 7AC ?0.39 ET_ I34.ZB CLP-156.84

PLANE TCH_ENTRIC CONIC

C3 52.742 VNL 7.282 DLA 26.05 RAL ]03.18 RAD 8568.9 VEL 13.195 PTH 2.41 VHP T.JgS 0PA -60.44 RAP 333.46 [CC 1.8680

LNCH ATMTH LNCH TIME L-] TIN[ IN| LAT ZNJ LONG IN| RT A$C IN| ATMTH IN| TIN[ PO CST TIN IN| 2 LAT IN| 2 LONG

90.00 20 46 7 345J.45 -2J.58 127.1T 192.80 71.22 El 43 38 2851.4 -23.96 IJ9.90

90.00 17 27 35 4104.01 -}.08 166.62 184.61 61.83 18 35 59 3504.0 -6.80 159.84

I00.O0 22 34 52 3100.86 -24.67 lO}.O? |93.90 ?2.56 23 26 33 2500.9 -26.82 94.95

IO0.O0 IB 21 31 3929.83 -.22 J52.26 I83.04 60.1] I9 27 I 3329.8 -4.20 14f.73

AID.DO O 35 48 2734.87 -3J.21 71.mO 196.03 75,29 J 2I 21 2134,9 -32.9J SB.SO

liD.D0 IB 41 2 3868.58 5.56 144.03 |79.45 56.22 J9 45 31 3268.6 J.OB 137.80

CIFFER[NTIAL CORR[CT|ON$ NI0-C_JR$E EX[CUT|ON ACCURACY

TOE 2,2631 TRA-2.8991 TC3-I.1644 BAU .8224 SGT 3603._ SGR 318._ $G3 I29.0

R0E .E332 RRA .2?50 RC3 -.0664 rAU .04136 RRT ".1259 RRf ,2870 RTF .9081

FOE 1.2266 rRA -.8444 FC3 -.6788 8SP JJ273 SG_ 56J?.8 R23 -.4054 RI3 °.9078

Bo[ Z.2751 BRA 3.0123 BC3 1.1663 rSP "429 $G1 3604.0 $G2 316.0 ?HA J79.36

LAUNCH OAT[ DEC 30 1965 FL|_e_? TIME 13'0.00

HELIOCENTR|C CON|( 0|STANCE 392.,305

RL 147.JJ LAL .OO LOL 98.09 VL 27.777 GAL -8.26 AZL 8t.3J HCA J92.79 SHA J28.51 ECC .20292

Rp 108.90 LAP -I.92 LOP 290.74 VP 37.479 GAP 7.78 A_P 98.48 TAL 2J6.83 TAP 49.62 RCA 102.43

RC 140.184 GL 39.54 GP -34.06 ?AL J27.31 TAP J38.53 ITS 305.34 ZA[ I20.94 IT[ 204.35 _AC 66.91

PLANE TOC[NTRIC CONIC

C3 42._90 VHL 6.526 OLA 21.84 RAL 306._1 RA0 6568.6 V[L |2.805 PTH 2.33 VHP 6.561 0PA -5|.66

LNCH ATNTH LNCH T|M[ L-| T|N[ |NJ LAT IN| LONG |NJ RT A$C |NJ ATNTH |NJ TIME PO CST TIN

90.00 22 I I 3|61.03 -28.59 108.00 19(3.59 79.88 22 53 42 2561.0

90.00 J6 26 27 4287,40 2.8_ 176.86 I80.29 61.82 I? 37 54 3687.4

lO0.O0 23 37 45 2849.J6 -28.63 85.44 190.88 8I.OJ 24 25 14 2249.2

IO0.O0 J? 32 25 4074.50 4.67 160.21 179.29 60,44 J8 40 19 3474.5

IIO.O0 I 21 59 2535.33 -33.69 62.39 191,77 83.83 2 A 15 J935.3

IIO.OO I8 8 35 396J.J0 9.03 148.84 178.61 56.89 J9 IA 36 3361.I

DIFFERENTIAL CC_R[CTION$ N|0-COUR$[ [X[CUT|ON ACCURACY

TOE 1.8474 TRA-2,8059 TC3-J.5339 BAU .8741 SGT 3698.9 SGR 274.4 SG3 laB.0

ROE .ZJ88 RRA .I899 RC3 -.0833 FAU .0477_ RRT -.0027 RRF .4206 RTF ,89J0

F0[ J.J3JT FRA -.5848 F(3 -.9707 8SP 11628 $GB 3709.J R23 -.4230 R13 -.8909

BO_ l.B6Ol 8RA 2.8J23 BC3 1.53F2 FSP -49I SGI 3698.9 SG2 274.4 THA 179,99

_BIT DETERMINATION ACCURACY

ST 1953.2 SR J97.8 S$ 611,!

CRT ,7028 CR$ -.8531 CST -.9706

LSA 20A8.6 NSA 196.E $s_ 2.5

ELI 1958.I EL2 140.4 ALF 4.09

ARRIVAL OAT[ MAY 9 1966

INC 8.6929 vI 30.285

APO I54.58 V2 34.799

ETC J40.|0 CLP-J56.67

RAP 331.15 ECC 1.7009

|NJ 2 LAT IN| 2 LONG

-27.71 99.5l

-.93 |70.23

-29,57 76,77

• 70 153,67

-34.18 53,I8

4,6J J42.64

ORBIT 0[TERMINATION ACCURACY

ST 1807.8 SR 197.8 $5 58J.2

CRT .743_ CRS ".9051 CST -.9572

LSA I898.2 NSA 205.3 SSA 3.8

ELI I813.8 EL2 J3J.8 ALF 4,68

LAUNCH DATE OEC 30 I965 FLIGHT TIME I3Z.00 ARRIVAL OAT[ NAY JI ]966

HELIOCENTRIC CONIC

RL 14?.]l LAL .O0

RP IO8.91 LAP -2.07

ec 142.456 GL 36.42

PLANETOCENTRI{ CONIC

C3 56.906 VNL 6.075

LNCH AZHTH LNCH TIME

90.00 22 40 J6

90.00 J6 I 23

IOO,OO O 11 J9

JOO.OO 11 IO 51

1|O.00 I 51 3

JIO.O0 17 53 43

0ISTANC[ 398.08l

LOL 98.09 VL 27.704 GAL -7.94 AZL 8Z.45 NCA

LOP 293.90 VP 31.421 GAP 7.9_ ATP 97,27 TAL

GP -28.08 7AL 128.62 ZAP 144.41 ETS 309.83 ZAE

J$5.gA SNA IZB.O0 [CO .20Z}?

215.13 TdP 51.OT RCA 102.10

123.88 ETE ZOI.40 ZA( 65.28

0LA 19.10 RAL 308.69 RA0 6568.4 VEL 12.58| PTH 2.28 VMP 8.279 OPA -45.27

L-r TIN| IN| LAT IN| LONG IN| RT A$C |NJ ATNTH IN| TIME PO (ST TIN

3006.90 -27.95 96.93 IB$.T2 85.26 23 30 23 Z406.9

4389.J8 5.47 181.44 IT8.93 62.17 IT 14 IZ 5769,2

2706.84 -29.70 74.99 188.87 8£.40 ] 2 25 2106.6

4144.67 ?.0I 164.J0 118.09 60.87 18 20 2 3544.7

24|3.39 -34.18 52.91 I89.06 89.42 2 3| 16 I8|3,4

40|0.88 10.86 151.61 115.76 57.39 19 0 34 3410.?

CZFFERENTIAL C_RRECTION$ NI0-COORSE EX[CUTI_ ACCURACY

TOE J.6DSA TRA-2.885J TC3-J.B4A6 BAU .9103 SGT 3794.7 SGR 244,9 $G3 159,0

ROE .1969 RRA .|515 RC3 -.042_ FAU .05083 RRT -.OO61RRF .4094 RTF .8803

FOE 1.0722 FRA -.5140 r(3-1.1925 BSP I1956 $G8 3802.6 R23 -.4148 RI3 -.8803

BO£ 1.6204 BRA 2.8694 BC3 J.8450 rSP -526 SGI 3794.7 8G2 244.9 THA 179.98

INC ?.5536 ¥1 30.285

APO 153.90 VZ 34.795

ETC 144.52 CLP-JS?.IB

RAP 350.82 ECC J.6074

INJ 2 LAT IN| 2 LONG

-28.31 88.29

|.1| IT4.79

-29.88 66.]9

3.07 |5?.53

-33.88 43,68

6,J9 145.25

_BIT DETERMINATION ACCURACT

ST |715.4 SR 191.2 S$ 555.4

CRT .7490 CRS ".9242 CST -.945l

LSA |SOD,? NSA 2J2.0 $SA 5.0

ELi 1721.4 EL2 126.3 ALF 4.80

LAUNCH DATE OEC 30 I985 FL|GHT TIN( 13A.00 ARRIVAL 0ATE NAT I3 1966

HELIOCENTRIC CONIC DISTANCE 403.853

RL I47.II LAL .00 LOL 98.0_ VL 27.632 GAL -1.62 ATL 83.22 HC._ 199.09 SNA 127.51 ECC .2019A INC 6.T828 VI 30.285

RP JO8.92 LAP -2.2| LOP 29i.06 VP 37,364 GAP 8.I2 A_eP 96.41 TAk 2J3.41 TAP 52.51 RCA J0J .76 APO I53,26 V2 34.791

RC I44,737 GL 34.I8 GP -23.73 _'AL I29.03 ZAP J48.D4 ITS 313.45 ZA[ 125.72 [TE 198,79 ZAC 64.82 ETC 148.04 CI.P-157,94

PLANET_ENTRIC CONIC

C3 33.154 VHL _.758 0LA 17.30 RAL 3J0.48 RAO 6508.3 VEL J2.431 P?N 2.2_ VNP 6.I53 OPA -40.44 RAP 331 .37 ECC l .54fl6

LNCN AZMTH LNCH TIN| L-I T|NE IN| LAT IN| LONG IN| RT AS( |NJ AZNTH |NJ TIN| PO CST TIN IN| 2 LAT IN| 2 LONG

90.00 23 6 ? 2909.28 -28.29 89.81 18?.6_ 88.8! 23 _4 36 2309.3 -28.16 81.15

90.00 15 49 50 4412.69 6.85 183.90 178.67 62.46 17 3 22 3812.7 3.1J 177.22

ADO.D0 O 41 23 2614.71 -29.89 68.17 I87.89 89.99 I 24 58 201A.7 -29.57 59.37

ADO.D0 I? I 11 4188.47 8.26 J66.22 171,91 61.I7 18 I0 53 3582.5 4,3fl 159.6I

110,00 2 11 37 2332.4J -34.05 46.59 J87._6 93.16 2 50 29 1732.4 -33.24 37,44

JIO.OO J7 47 26 4037.54 IJ.84 153.07 I?_.76 57,?0 18 _4 44 3437.5 7.50 JA6,68

OIFFr:RENTZAL COd_R[CTZON$ N|D-COUR$[ I_X_(UTION ACCURACY c_q'B|T 0[T[RNINATZON ACCURACT

TOE 1.4598 TRA-2.5484 TC3-2.J|88 8AU .9392 SGT 38_8.2 $_R 228.J $G3 J64.? ST 1658,4 SR 188.? $S 535.7

ROE .|853 RRA .1278 RC3 -.0151 FAU ,0_186 RRT ".0489 RRF ,3451 RTF .8726 CRT .7544 CR$ -.9384 CST -,9343

roe l.O021 FRA -.4390 FC3-1.35A2 BSP J2236 SGB 3894,8 R23 -.3884 RJ3 -.8725 L5A 1739,4 NSA 2|?,9 $$A 6,3

BOE 1.4715 8RA ;_.55J6 8C3 2.1J89 IrSp -_40 $G1 3888.2 $G2 22?,9 ?HA 179.8A ELI 1664.5 EL2 123.A ALF 4,93

2J17



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 2, 1965.663

z

L_UNCH OAfE 0£C 30 J965 fLIGHT TII_ 156,00 ARRIVAL 0ATE NAY 15 J96t

N[L|OC[NTR]C CONIC

RL i4?.J| La_ .00

RP 108,93 LAP -2.59

RC |47.008 Gk 32.51

PL4NETOCENTRI( CONIC

C5 30.404 VHL 5.5|4

LN(H JTNTH LNCH TIME

90.00 Z3 14 48

90.00 ;5 45 36

J00,00 0 59 4

100.00 IG 57 57

1|0.00 2 67 19

110.00 l? 46 15

o|rrERENTIAL CC_RECT|ONS

T0E ].3618 TRA-Z.4454 TC5-Z,5790 BAU .9694

ROE .1799 RRA .109I RC_ ,01ZZ tAU .09164

tO[ .9407 rRA -.3680 FC3-I.476| 85P JZ94Z

806 |,5736 8RA Z.4476 Be3 Z.3750 FSP -948

O|$TANCE 409.618

LOL 98.09 VL 2?.960 GAL -1.Z9 ATL 85.16 HCA ZOZ.Z9 SMA

COe 300.ZZ VP 57.909 GAP _.19 A_P _9.15 TAL 111.68 TAP

GP -Z0.47 ZAL 128.84 ZAP 150.87 ETS 3|6.40 7AE 116.91ETE

127.03 ECC .Z0169 ZNC 8.2158 V! 30.ZB5

95.93 RCA 101.41 APO 152.64 v2 34.188

196.60 ZkC 69.11ETC i90.90 CLP-15_._0

0LA |$.IZ RAL 511.Z_ RA0 696d.Z V[L IZ.3ZO @TH 2.ZZ VHP 6.107 0PA -$6.61 RAP 592.41 (CO ].5004

k-i TIME ]NJ LAT IN] LONG IN] R7 A$C ]NJ ArNTH IN] T11_ PO C$T TIM |NJ Z LAT |NJ Z LONG

1845.53 -ZB.Z9 _5.00 J67.Z7 9I.EZ 24 11 11 2t43.5 -27.61 16.37

4434.89 7.94 I69.16 J78,96 61.63 16 99 31 3834.9 3.82 17B.46

2992,20 "29.80 63,_2 J87.ZZ 92,43 J 4J 3_ J992,2 -29,15 54.78

4101.41 6.66 I67.ZS ITB,Z9 61.34 16 7 98 3601.4 4.98 160.66

2276.Z8 -33.76 41.15 186,#9 95,1_ 9 5 11 1616.3 -32.60 53.19

4050.10 lZ.30 195.76 176.11 97.89 18 59 45 9490.1 1.97 147.55

MJ0oCC_R_ EXECUTION AECURACY (_SIT _[TERNJNAT|ON ACCUR4C v

SET 398Z.5 _ER ZZl.4 SG3 167.6 ST 16Z4.Z S_ 190.2 SS 520._

RRT o.0936 RR_ ,_69| RT_ .667Z CRT .7690 OR8 -.99|4 CST -,9253

$GB 3988.4 Rt9 -.$483 Ri9 -.8671 LSA 1701.6 NSA ZZZ.5 $SA ?.6

56| 39BZ.3 $GZ 2L_0.4 THA 179.70 EL] 1550.6 EL_ 122.0 ALt 5.15

LAUNCH OATE 0(C 50 1969 FLIGHT TIME 13_._0 ARRIVA_ OAT[ NAY 17 ]966

HELIOCENTRIC CCqZC

RL ]47.|1 LAb .00

RP 108.94 LAP -2.46

RC ]49.266 GL 31.Z_

PLAN_TO([NTR|( C(_I]C

C3 18.142 VHL S,3IA

LNCH A?NTH LNCH TZlv_

90.00 Z3 39 5

90.00 1_ 46 4

]00.00 I JZ AS

100.00 _ 59 0

]10.00 2 39 46

]|O.OO 17 46 30

0_tF(RENTIAL CORRECT_OIA$

TOE 1.2940 TRA-Z.3904 TC3-2.6_5J 8AU ,991]

ROE .17_4 RRA ,0_4 RE3 .0_78 rAU .09J_0

FoE .8#6J FRA -.3033 rC3-J.5719 BSP 12929

BOE 3,)063 8RA z.3_ Bc3 Z.62_4 FSP -997

DISTANCE 4J9.377

LOt. 98.09 VL 11.490 GAL -6.94 AZL _4.Z0 HCA Z09.41 _4A |26.55 ECC .20149 INC _.7917 v! 30.28_

LOP 309.99 VP 37._99 GAP 8.46 ATP 99.24 TAL 209.93 TAp 59.34 RCA 101.06 APO 192.06 v2 34.786

GP -17.94 _AL 1_8._1 _P 193.16 ET$ 318.81 ZAE I17.73 (TE 194.7_ 7AC 69.90 ETC 193.17 CLP-159.70

OLA |_,39 RA_ 3|4.14 RAO _9(_1.1 V[k J_.Z3Z PTH _._0 VHP 6.109 0PA -39.50 RAP 393,74 ECC 1.4646

L-! TIN( IN] LA7 ]NJ LONG IN] RT AS( IN] A_NTN IN] TZI_ PO C$T TIN _NJ _ LA T _NJ t LONG

Z798._k_ -28.18 81.70 187.36 92.87 24 15 45 2198.3 -27.49 75.10

4443.J$ 7,J0 JJ9,63 J79.J9 6_.$9 17 0 7 3643,2 4.0B 178.93

2_08.83 -19.63 _O._I I87,16 94.JI 1 54 55 1906.8 -18.?5 _1.62

4207.89 9,09 167.84 |78,_0 _1.40 18 9 7 5607.9 9.20 _1.0]

Z136.66 -33.49 39.18 186.81 97.90 9 17 Z J636.7 -32.0_ 50.2_

4051.79 12,40 |93.¢1 J76.9J 97.89 IB 96 Z 3492.8 8.07 147.49

MI0-COUR$_ (X(CUTION ACCURACY ORBIT O[TERNIMATION ACCURACY

$GT 4079.1 S_ ZZZ,O $69 168.9 ST 1604.7 SR 1_4.9 SS 507.5

RR_ -.|174 RR_ .I87_ 67r .9638 (RT .7798 ORS -.9631 CST -.9180

$68 4089.1RZ3 -._007 RI3 -.8657 LSA 1619.3 MS_ _15.3 $SA 8.9

$GJ 4079,Z $GZ 2ZO,Z THA 179.60 EL1 J612.0 EL2 J21.4 ALt 5,44

L4UNCH OATE DEC 50 1965 t_IGHT TIME 140.00 4RRIV4L 047( NaY J9 Ig_E

HELIOCENTR|C CONIC 0I$TANC( 411,|Z?

RL ]41.11 LAL .00 LOL 98._9 VL Z?.410 GAL -6.60 AZL _4.$4 NCA 20_.97 $NA 126.10 (CO ,10147 INC 5.4604 v] 50.Z65

RP 108.94 LAP -_._| LOP 506,_5 VP 57._0t GAP 0.6_ A_P 94.80 TAL ZOB.I7 TAP 9_.73 RCA 100.69 APO 151.50 V2 54.78_

RC J_.511 GL $0._6 GP -15.99 _AL 127.E4 TAP 195.09 ETS 920.78 _AE IZ8._0 ETE 195.28 iAC 67.0_ ETC 195.26 CkP-I60.6]

P_ANETOCENTRIC CONIC

C5 26.450 VHL 5.144 OLA 14.95 RAL 516.04 RA0 $568.1 VEL |_.199 PTH Z.I8 VHP _.J3J OPA -30.B_ RAP 539.17 ECC 1.4355

LNCN 47NTH LNCH TIME L-I TII_ IN] LAT |NJ LONG IN] _T A$C _MJ A_MTH |NJ TIME PO CST T_M IN] Z LAT |NJ 2 LONG

90.00 29 50 26 _767.4| -_6.06 79.49 187.85 9_.99 14 36 55 _)67.4 -27.21 70.89

90,00 15 49 53 4441.62 7.76 18_.5A I_O.A_ 61.69 17 ] 95 3_41.6 4.03 178.84

]00.00 I 23 49 2476.9_ -29.47 98.10 lB?.70 _$.Z$ Z 5 8 1878.9 -28.43 49.45

]00.00 17 3 1 4209.34 9.0l 167.90 179.78 61.38 18 13 lZ 9605.$ $.12 160.BT

]10.00 Z _0 9 2205.77 -33.18 91.09 181.18 95.19 3 16 98 1606.8 -5|.6_ 2_.J7

J10.00 ]7 93 19 4048.Z7 |2._3 19_,88 177._5 97.89 19 0 44 3448.5 7.90 147.g$

OZr_ERfNTZA_ CORRtCTION8 NIO-C_ [X[CUTZON ACCURACY _RBIT OET£RHINATION ACCuRAcY

TOE 1.2437 TRA-Z.2621 TC3-2.8799 BAU 1.0_90 SGT 4163.3 _,R ZZT.Z 863 166.3 ST J593.4 SR t01.5 SS 495.Z

R0[ .1793 RRA .0785 RC3 .06JO FAU .09083 RIfT -.J4_7 RRF ,|ZOO RTF .86Z8 CRT ,7957 ORS -._730 CST -.9125

FOE .8349 FRA -,1479 FC5-1.8986 85P 13440 $68 4189._ RZ3 -.14_ R|3 -.8817 L$4 1685.4 M$4 226.4 $84 10.5

BOE 1.2565 8RA Z,Z834 8C3 2.8808 FSP -374 $GI 4185.4 J_,Z Z_4.7 THA |79.94 (L| 1601,8 ELI 121.2 ALt 5.79

LAUNCH DATE 0(C 30 1965 FLIGHT TIN( 141.0_ ARRIVAL OATE NAY Zl ]966

HEL]O_ENTM|C CONIC 0_$TA_E 416.87_

RL 147.I| LAL .00 LO(. 98.09 VL _7._| GAC -6.E4 4_L 84.8| PICA _II.?Z _A J15.6_ EC( .Z0|57 IN( 9.|891 Vl 30.285

RP 108.94 LAP -Z.7_ LOP 309.71 VP 37.J91 GAP 8.78 AZP 94.41 TAL Z08.39 TAp 98.11 RCA 200.32 APO i90.98 v2 34.784

RC 1_3.743 GL _9.47 GP -J4.34 7AL JZ_.OO TAP 198,7_ [T$ 3_Z,_B 7AE I_B,73 [TE J9_,04 7AC 68,43 ETC J58,95 CLP-J_J,50

PLAN[TOCENTRIC CONIC

C3 14.941 VHL 4.994 0LA J4._Z RAL 318.01 RAO 6968.0 VEL lZ.096 PTH Z.|7 VHP 6.175 0PA -28.96 RAP 336.95 ECC 1.4J0_

LNCH AZNTH LNCH TIN[ L-I TIN( IN] LAT IN] LONG IN] RT A$C INJ AZNTH |NJ TIME PC) C$T TIM IN] 2 LAT IN] 2 LONG

90.00 0 3 57 _747.3l -_7.95 77.99 I88.80 94.71 0 49 15 1147.3 -27.01 69.4_

90.00 19 98 20 4432.32 7.47 189.03 I8|.51 8Z.61 17 10 12 3832.5 3.74 ]78.33

_00.00 1 32 _8 2459.19 -29.34 96,65 188.46 98.0_ Z 13 97 1899.2 -28,|9 48.05

100.00 17 9 41 4195.87 8.70 IGG.97 JBO.B9 81.19 18 J9 3_ 5595.9 4.80 160.3_

IJ0.00 2 39 & 2189.78 -92.97 39.61 187.87 99.36 3 39 34 J589.8 -31,30 16.78

]]0.00 ]8 0 4 4038.05 11.$8 |33,J0 |7_.96 9?.70 J9 7 12 3438,J 7.52 J46,71

DIFFERENTIAL CC_R£CTJON$ N_0-COURSE EXECUTION 4(CURACY (_B[T D£TERMINATION ACCURAC_

TOE J.1497 TRA-_,1334 TC3-3,0737 BAU J,D_53 SET 4119.8 $C,R _40.8 $G3 J66.1 ST |6_5,1 SR _11._ $5 50?.3

ROE .1542 RRA .064_ RC3 .0867 tAU .04?93 RRT -.19_0 RRF .09|4 RTF .8_16 CRT .8260 CRS -.9841 CST -.9099

FOE .8_3 rRA -.1586 FC5-I.6637 BSP |3041 S¢B 4136.7 R_3 -.2_49 R|3 -.8525 LSA |700.0 NS_ _5|.5 SSA JJ.|

BOE J.2651 BRA 2.1344 Be5 5.0?49 tSP -51J SG| 4130,0 SG_ _35.0 TH4 |?g,_rO _LJ 1634.7 [L_" J]g,J ALF 6.20
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LAUNCH 0ATE DEC 3O J965

HEL|OCENTRZC CONIC

RL 147.1| LAL .O0

RP IOB.94 LAP "Z.83

RC J55,962 GL Z#.83

PLANETOCENTR|C CONIC

C3 23.627 VHL 4,861

LNCH ATNTH LNCH TIME

90.00 O 11 24

90.00 16 4 93

IO0.OO I 40 46

100.00 17 J8 IE

liD.DO 3 6 56

JIO.00 IB B 31

FLIGHT TXME J44.00 ARRIVAL DATE NAY Z) |966

O|STAHC[ 432.6|1

LOL 98,09 VL ZToZ84 GAL -S.97 Ark 85.05 HCA Z|4.89 SMA JZS,ZI ECC ,Z0184 INC 4.9549 VI 30.285

LOP 3IZ,87 VP 37,101 GAP 8.96 ATP 94,07 TAL 204,60 TAP 59,48 RCA 99.94 4PO 150.48 VZ 34,784

GP -13.01 7AL 124.54 ZAP 158.23 ETS 323.68 ZAE 129.06 ETE 190.99 ZAC 7O.OI ETC |58.40 CLP-142,39

DLA ]4.87 RAL 320°06 RAD 6568.0 VEL |2.042 PTH 2.|5 VHP 6,232 0PA -26.52 RAP 358,70 ECC 1.3888

L-I TIME INJ LAT INJ LONG |NJ RT ASC INJ AZMTH |XJ TIME PO C$T TIN INJ 2 LAT INJ 2 LONG

2755.57 -27.88 77.14 189,65 95,14 O 56 59 2155,6 -26.88 68.61

44|7.69 7.01 |84.18 182.75 62.49 17 ]8 )I 3SIT,7 3,27 177.50

2447.35 -29.25 5§.79 I89,49 96.47 2 Zl 55 1847.5 -28.04 4T.JB

4181.14 6.21 166,14 |82,10 61.J6 18 27 53 35B1.1 4,30 159,54

Z|TT,TZ -32,83 54,69 188.88 100.09 3 45 14 1577.7 -51,10 25,90

4023,53 IJ.33 152.3| |80.25 57.55 19 I5 35 5423.5 4.97 145.93

DIFFERENTIAL CCRR[CT|ON$ M|O-COUR$E EXECUTION ACCURACY ORBIT DETERN|NATION ACCURACY

TOE |.2328 TRA-2,0375 TC3-3,3238 9AU I.OGO4 SGT 4327.5 SGR 251.3 553 |65,4 87 1636,1 $R 222.0 SS 50|.?

ROE .I876 RRA .0497 RC3 .|058 FAU .04684 RRT -,|485 RRF ._543 RTF ,8528 CRT ,8470 CRS -°990| C$T -,9084

FOE ,7888 FRA-.1064 FC3-1.?|6| BSP I331I $GB 4334.8 223 -.1_34 RI3 -.8527 LSA I7|0.2 M$A ZIp. I SSA 12.4

BOE 1.2470 BRA 2.058| 8C3 5.3255 FSP -523 SOl 4327,6 $G2 Z48.G THA 179.50 ELI 1646,9 EkE |I7.Z ALF 6.59

LAUNCH DATE DEC 30 1965 FL|GHT T|l,q[ |46,00 ARRIVAL OA TE NAY 25 3966

HELIOCENTRIC CONIC 01STANCE 438,339

RL 147.1_ LAL .OO LOL 99.09 VL 27.217 GAL -5.50 AZL 85.24 HCA 2IB.O4 $MA JZ4.78 ECC .20225 INC 4.7585 Vl 3D.ZB5

RP IO8.94 LAP -2,95 LOP 316,04 VP 37,053 GAP 9.|3 AZP 95.75 TAL 20_.79 TAP 60.85 RCA 99.55 APO 150,02 V| 34.785

RC ]58.168 GL 28.30 GP -J|,�J ZAL 122.86 ZAP 159.56 ETS 324,7| ZAE 129.32 ETE 190.1| ZAC 71.75 [TC J59.66 CLP-J63,26

PLAN_TOCENTRIC CON|C

C3 Z2.47| VHL 4,740 DLA 15.07 RAL 322,19 RAO 6567.9 VEL J1,994 PTH 2,I4 VHP 6.298 OPA -24.66 RAP 540,54 [CC ].3498

LNCH AZMTH LNCH TIME L-| TIME |NJ LAT |NJ LONG |NJ RT A$C _NJ AZNTH |NJ TIME PO CST T|M |NJ Z LAT INJ Z LONG

90.00 O I8 J 2750.79 -27,85 76.79 |90.94 95.31 1 3 31 2130.6 -26,83 68.27

90.00 16 15 19 4598.05 6.39 |83.07 J84.|7 62.55 17 28 57 5798.0 2,64 178,40

100.00 I 47 32 2442.08 "29.2| 55.59 |90.78 96.67 Z 28 I4 I84Z.I -27.98 46.80

|00.00 17 28 Z9 4161.98 7.58 |65.07 J83.52 61.00 IB 37 51 5562.0 3,66 158.48

110.00 3 14 2 2171.44 -32.76 34.22 |_0,J6 I00,36 3 50 |3 |57J,4 -30.99 25.45

110.00 IB IBZ8 4005.58 IO.67 |5J.33 |81.66 57.33 19 25 14 5405.4 4,29 |44.97

DIFFERENTIAL CORRECTIONS M|O-COURSE EXECUTIOI ACCURACY ORBIT DETERMINAT|ON ACCURAC Y

TOE 1.232| TRA-J.93|9 TC3-3.5677 BAU |.07_5 SG_ 44J6,6 SGR _63.7 $G3 I64.0 ST 1659,6 SR 232,4 SS 50|.O

ROE .1919 RRA .0359 RC3 .I_36 FAU .04542 RRT -.137| RRF .0516 RTF .8522 CRT .8694 CR$ -.9944 CST -.9087

FOE .7604 FRA -.0537 FC3-1.7499 BSP 15875 SGB 4424,5 R23 -,1502 RI3 -.8521 LSA 1734.I NSA ZZS.I SSA J3.6

BDE 1.2469 BRA 1,9322 BC3 3.56P9 FSP -524 5GI 44J6.8 SG2 _6|.2 THA |79,53 ELI 167|.9 EL| JI4.O ALF 6.97

LAUNCH DATE DEC 30 ]945 FLIGHT TIME J4B.O0 ARRIVAL DATE NAY 27 1964

O|STANCE 444.060

LOL 98,09 Vk 27,I51 GAL -5.12 AZL 85.41 HCA 221.20 SMA 124,56 [CC .ZOZJZ INC 4,5879 Vl 30*Z85

LOP 319.ZO VP 57.006 GAP 9._1 AZP 95.46 TAL 200.98 TAP 62,I8 RCA 99.I4 APO 149.59 V| 34.187

GP -J0,98 ?AL I20.99 Z4P 160.77 [TS 325.51 ZAE 129.55 [TE |89,36 rAC 75.57 ETC I60.76 CLP-I44,I2

HELIOCENTRIC CONIC

RL |4T,l| LAL .DO

RP |08.94 LAP -3,02

RC 140,35_ GL 27,84

PLANETOC[NTR;C CON|C

C3 2|.450 VHL 4.63J OLA 15,42 RAL 524.45 RA0 6567.9 VEL 1|.95] PTH 2.I5 VHP 6,373 0PA "22,9§ RAP 342,45 ECC |.3530

LNCH AZNTH LNCH TIME L-Z TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH |NJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

90.00 O 25 44 2732.01 -27.86 76.88 I92.47 95.27 ] 9 J6 Z|32.0 -26.84 69.36

90.00 16 27 27 4374.51 5.64 18|.73 |85.78 62,20 17 40 El 5774,3 I,B7 175.08

lOO.OO | 55 31 2442.45 -29,21 55,4Z 192.3| 96.65 2 34 14 1842,5 -27.88 46.83

IOO.OO 17 40 El 4|39.10 6.85 163.79 185,I3 60.$3 I8 49 20 3fl39.l 2.99 157.22

llO,OO 3 ZO 54 ZJTO.IO -32.74 54.12 19|.69 100.42 3 56 44 1570.1 -30,96 25.55

liD,DO 16 29 48 5984.22 9.89 150.|8 J83.27 57,II 19 56 12 3384,2 5.49 143.86

DIffERENTIAL CORRECTIONS N|O-COUR$E EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

TD[ 1.2446 TRA-1,8167 TC3-3.8060 BAU 1.0922 $GT 4498.3 SGR 276.9 $G3 162.1 8T 1694.4 $R 243.3 SS 505.8

ROE .J965 RRA .0229 RC3 .|396 FAU .04382 RRT -.|Z04 RRF ,0199 RTF .8513 CRT .8920 CRS -.8969 CST -.9108

rDE .7386 FRA -.0003 FC3-1,7684 BSP 14151 SGB 4506.8 R23 °,1236 RJ3 -.$5|2 LSA 1770.1 M$A _24.8 $$A 14.7

BOE J.2600 BRA J.8|68 BC3 5.8085 FSP -518 SG| 4498.4 $G2 274.9 THA I79.57 ELI I708.3 EL2 109.1 ALF 7,53

LAUNCH DATE DEC 50 J985 FLIGHT TIME 150.00 AMRIVAL DATE NAY 29 1988

HELIOCENTRIC CONIC 01$TAMC[ 449,77J

RL J47.JI LAL .00 LOL 98.09 VL 27.086 GAL -4.72 ATL 85,56 HCA 224.56 SMA J23.95 ECC ,20355 |NC 4.43?6 VI 30.285

RP 108.93 LAP -5.10 LOP 522.57 VP 36.960 GAP 9,48 AZP 95.18 TAL 199.I5 TAP 63.5I RCA" 98.7Z APO 149.|9 V| 54.789

RC 142,536 GL 27,44 GP -10.19 ZAL 1|8.95 ZAP 16I._O ETS 326.J0 ZAE I29,74 ETE |88.75 7A( 75.49 ETC 16J,73 CLP-184.96

PLANETC_ENTRIC CON|C

C3 2D.547 VHL 4,555 DLA |5.89 RAL 326.7_ RA0 656?,8 VEL ||.9|3 PTH 2.1_ VHP 6,455 OPA -21.34 RAP 344.39 ECC J.3382

LNCH ATMTH LNCH TIME L-I T|ME |NJ LAT |NJ LONG |NJ RT A$C |NJ AZMTH |NJ T|M[ PO CST T|M INJ 2 LAT'INJ 2 LONG

90.00 O 28 46 2?58.55 -27,90 77.35 194.23 95.04 I 14 24 2138.6 -26,9J 68.85

90,00 I8 41 IO 4347.1Z 4.77 JS0.ZO |87,57 62.05 17 55 37 5747.1 .99 |73.58

JOO,O0 | 58 54 2447,83 -29,25 55.8| J94.08 96.45 2 59 42 1847,8 -28.05 47,22

|O0.O0 J7 55 42 4115.07 5.96 162.35 I86.92 60.65 I9 2 I6 3513.| 2.0I 155.79

J10.00 3 26 42 2J73.13 -32.78 54,35 I93.47 lOO.Z9 4 2 55 1573.J -II.OJ 28.57

110.00 18 42 24 5960.54 9.0J 148.9J t65.06 56.89 19 48 25 5560,5 4,59 142.81

OIFFERENTIAL C(_RECT|ON$ M|D-COURSE EXECUT|ON ACCURACY ORBIT 0ETERNINAT|ON ACCURACY

TOE 1,2482 TRA-J.6948 TC3-4.0427 BAU |.llJ3 8GT 4577.6 8GR 290.5 SG3 160.0 8T 1737.8 82 254.5 $S 508.4

ROE .ZOJ3 RRA .0105 RC3 .|535 FAU ,04_|6 RRT -.1002 RRF .0J53 RTF .8509 CRT .9155 CR$ -,8976 (ST -.9145

FOE .720| FRA ,0509 FC3-1.7774 88P 14428 SGB 4586,8 223 -.1014 RI3 -,8509 L$A 1815.1MSA 220,| $$A |So9

BOE |,282| BRA J,6948 BC3 4,0456 FSP -512 8G| 4577,6 $G2 288.9 THA 179.65 EL| 1753.5 EL| 102.6 ALF 7.65

2JJ9



JPL TM 33-99 EARTH--VENUS TRAJECTORIES q VOL. 2, 1965-661

LAUHC_ OATE 0[( 30 t963

HELIOCENTRIC CONIC

RL 147.11 LAL .00

Rp IOB.gZ LAP -3.1?

RC 164.$J9 GL 27,06

PLANETOCENTRIC C(_|C

C3 19.73_ VHL 4.444

LNCH A?MTH LNCH TIME

gO,DO O 33 13

90,00 J6 56 25

JO0.O0 2 3 49

100.00 ]B B 30

]lO.O0 3 32 34

]]0.00 ]B 56 |3

CIFFERENTrAL CORR[(T|ON$

TOE ].2983 TRA-],3624 T(3-4,2706 BAU 1.|286

ROE .E06Z RRA -.00|5 RC3 ,iG_3 FAU ,04043

FOE .706] FRA .]026 FC3-],7726 BSP ]4628
BDE ].3145 BRA ].5624 BC3 4,2738 FSP -502

rLZGHT T]X£ 152,00 ARRIV4L 04TE _4v 3! 1966

O|$TANCE 455.475

LOL 96.09 VL 27.022 GAL -4.32 AZL 85.70 HCA 227.52 SXA 123.56 ECC .20446 INC 4.5034 vl 30.265

LOP 325,53 vP 36.9J6 GAP 9.66 ATP 92.9] TAL 197,5| TAP 64.63 RCA 98.29 APO |46.62 v2 34.792

GP -9.51 7AL 116.73 2AP ]62.95 ET$ 326,50 ?AE |29.92 [T[ 186.|8 ZAG 77.46 ETC 162.60 CLP-165.78

0LA 16.45 RAL 329.25 RA0 6567.8 ¥EL _1,880 PTH 2.11 VHP 6._42 0PA.-Jg.61 RAP 346.38 EC( 1.3231

L-| T|N[ |NJ LAT ]NJ LONG |NJ RT A$C |NJ A_NTH |NJ T|N[ PO (ST TIN IN] Z LAT IN] Z LONG

2749,97 -27,97 78,19 |96,23 94,62 ! 19 3 2150,0 -27,03 69,64

4336,910 3,60 J?B,SJ J89,56 63.92 JB B 22 37J6,9 ,02 J?J,87

2457,78 -29,33 56,54 196,06 96.07 2 44 47 |957,8 -28,18 47.93

4084.33 5.00 160.75 189.92 60.49 19 16 34 3484.3 J.03 ]54.Z1

2|80,]I -32,86 34,87 J95,50 99,98 4 6 54 1580,] -3],14 26,08

3934.76 8,05 147.53 187,04 56,67 20 J A9 3334,6 3.61 141.26

N|0-(OURS[ _X[CUT|ON ACCURACY OR_|T 0[T_RN_NA TION ACCURACY

$GT 4649,9 $GR 303.8 563 157.7 ST ]792.0 SR 265.8 $$ 513.8

RRT -.0773 RRF .0177 RTF .8503 CRT .9336 CRS -.9963 CST -.9]91
SG8 4659,9 R23 -,0840R|3 -,8503 LSA J87|,3 NSA 214,3 SsA 16,9

$G_ 4650.0 $62 _02.9 THA |79.7| ELI ]809.2 Eb2 94.3 ALF 7.9J

LAUNCH 0ATE 0EC 30 J965 FLIGHT T|_ |54,00 ARR|VAL 0ATE JUN Z 1966

HELIOC[NTR|C CONIC 0I$TkNC[ 46| .|66

RL |47,J/ LAL ,00 LOL 98,09 VL .26,9_ GAL -3,9l ATL 85,82 HCA _30,68 SHA |23,]7 E(C ,20555 INC 4,1820 Vl 30,285
Rp 106.91 LAP -3.23 LOP 328.70 VP 36.874 GAP 9.85 ATP 92.65 TAL 195.46 TAP 66.14 RCA 97.85 APO 148,A8 V2 34.796
RC J66,847 GL 26.70 GP

PLANE TOCENTRIC CONIC

C3 J9.O6J VHL 4.366 ObA

-8,9| 7AL ]J'4,35 ZAP |63,94 ET$ 326,7_ ZAE 130,08 ETE 187,?! ?AC 79,54 ETC 163,37 CLP-166.39

17,1J RAL _3|,8_ RAO 6567,8 VEL |].851 PTH 2,10 VHP 6.636 OPA -18.36 RAP 348,40 ECC 1,3137

IN] LAT |NJ LONG IN] RT A$C ;NJ AZNTH IN] TIN[ PO C$T TiN |NJ 2 bat ;NJ 2 LONG

"_8,05 79,34 198,46 94,05 J Z3 J9 2165,9 -27,19 70.76

2,75 J76,67 J9_,79 61.8| |8 24 33 3684,] -J,04 ]70,04
-29.42 37.59 |98,33 95.53 2 49 35 1871.9 -28.35 48.95

3.96 ]59.04 191.|3 60.35 |9 32 13 3453.3 -.02 152.5]

-32,99 35,68 ]97,78 99,_2 4 |4 46 1_90.7 -31.32 26,65

7,02 ]46,07 J89,24 56,46 20 |6 24 3307,3 2,56 139,eZ

N_0-COUR$_ (X[CUTION ACCURACY ORBIT 0ET[RM|NA T|ON ACCURACY

TC3-4,4980 8AU 1,147| $GT 4724.7 $GR 3|6.8 $63 J55.5 ST 1550.7 SR 277.0 55 5ZZ.!

RC3 .|749 rAU .0_885 RRT -.0537 RRF .01J6 RTF .8_ll CRr .9509 CRS -.9940 CST -,9245

FC3-1.7644 BSP 149J4 SGB 4735.3 R23 -.0676 R|3 -.85|1 LSA |931.7 MSA 206.9 554 lB.]

BC3 4.5014 FSP -498 $G| 4724,7 862 316.3 THA |79.79 ELI 1669.4 EL2 64.9 4LF 8.]2

LNCH ATNTH LNCH T;HE L-! TIHE

90.00 O 37 13 2765.94
90,00 17 13 9 4284,06

100,00 2 8 23 2471,95

]O0,O0 18 24 AO 4053,28

JIG,DO 3 38 |6 2J90,73

110.00 ]9 IJ J7 3907,26

DIFFERENT|AL (ORR[CTJONS

TOE 1,334A TRA-I.A253

20[ .Zl]O RRA -.0|_9
FO[ .69|4 FRA .|498

B0[ 1,3309 BRA |,4254

LAUNCH DATE DIG 30 196§

H[LZOCENTR[C CONIC

RL 147.]| LAL ,00

RP ]08,89 LAP -3,29

RC 166.960 GL 26.33

PLAN[TOCENTRIC CONIC

C3 ]8.469 VNL 4,298

LNCN A?NTH LNCN T|M[

90,00 0 40 30
90.00 IT 31 ZO

100.00 2 12 40

I00.00 18 42 IZ
110.00 3 43 33

110.00 ]9 27 28

FLIGHT TZME ]56,00 ARRIVAL OAT[ JUN 4 ]966

OZ$TANC[ 466,$50

LOL 96,09 VL 26,898 GAL -3,A9 AT] $5,93 HCA 233,65 SNA 122,79 [CC ,20662 |NC 4,07J1 Vl 30.265

LOP 331,8T VP 36,833 GAP 10,04 ATP 92,40 TAL 193,60 TAP 67,44 RCA 97,59 APO 146.15 V2 34.800

GP -8.40 7AL |]1.$! TAP 164.86 (T$ 326,78 7A£ 130,24 ETE 187.5] 7AC 81.65 [TC 164.06 CLP-167.38

DLA 17o83 RAL 334.58 RAO 6567,7 VEL 11.826 PTH 2.09 VHP 6,736 0PA -16.93 RAP 330.44 ECC J.3040

L-| T|M[ |NJ LAT |NJ LON_ |NJ RT ASC |NJ AZMTH |NJ T|N[ PO CST T|N |NJ 2 LATJNJ 2 LONG

27e6,24 -28,]4 60,82 200,93 93,31 I 27 I? 2166,2 -27,38 72,24
4248.93 |.62 174.?| 194,24 61.73 J9 42 9 3648.9 -2.17 168.08

2490,12 -29.53 58.92 200,62 94.84 2 54 10 1890.J -28,33 30.26

40_0,_8 Z,84 I_?,PP 193,57 60,23 19 49 12 3420,3 -I,14 J50,70
2204.74 -33.14 36.74 200.31 98.91 4 20 37 1604.7 -31,55 27.88

3878,42 5,93 144,55 191.65 56,2? 20 32 7 3278,4 1,45 ]38.32

D.]FFER[NTIAL CORRECTIONS NI0-COURSE £XECUT|ON ACCURACY

T0[ 1,3779 TRA-1.2792 TC3-4,7135 BAU |,|647 SOT 4795,6 SGR 329.4 $63 J53.2

ROE ,2160 RRA -.0235 RC3 ,1820 FAU ,03722 RRT -,0290 RRF ,029| RTF ,8523

roe .6768 FRA ,1961 FC3-I,7449 BSP 15167 SGB 4808,9 R23 -,0_A0 R13 -,8523

80£ 1,3947 gRA 1,2794 8(3 4,7170 F_P -491 $G1 47_,_ $_ 3_,_ THA |7_,8_

LAUNCH OATE 0£C 30 1965 FL|r,,/,IT T|14_ |58.00 ARR|VAL DA rE

HELIOCENTRIC CONIC DISTANCE 472.522

RL 147.11 LAL .00 LOL 98,09 Vb 26,837 GAL -3,04 A?b 86.03 HCA 2_7.0| SHA 122.4] ECC .20831 |NC 3,9688

RP 108,88 LAP -3.33 LOP 335,04 VP 3_,793 GAP 10,23 AZP 92,16 TAL 191,73 TAP 68,74 RCA 96,92 APO J47,91

RC ]?],09_ GL 23,94 GP -7,94 7AL 109,|J _AP |_5,7? (TS 32_,65 ZA[ |_0,39 [T( ]86,95 ZAC 83.8] _TC 164,68

PLAN[TOC[NTRIC CONIC

C3 J7.977 VHL 4._40 OLA J6.62 RAL 337.46 RAO 6567,7 VEb J|.805 PTH 2,09 VHP 6.842 OPA -15.59 RAP 352.5t
LNCH ATMTH bNCH T|N[ L-| T_NE |NJ LAT |NJ LONG _NJ RT A$C |NJ A_NTH JNJ T|N_ PO CST T_H |NJ 2 LAT

90.00 0 44 9 26|0.69 -28.22 82.60 203.65 92,A2 ! 31 0 22]0.7 -27._9

90.00 17 50 57 421J.86 .42 172.64 196.94 61.69 19 I "9 3611.9 -3.37

I00,00 2 16 45 2512,08 -29.65 60.55 ED3.fl_ 93.99 2 58 37 19|2.1 -28,78

]00.00 19 ] 3 398_.70 ],67 |55,32 196.2_ _0,_ 20 7 28 3385,7 "2,3]

110.00 3 49 29 2221.94 o33.51 36.06 Z03.JO 98,|5 4 26 31 162J.9 -3J.83

|IO,O0 |9 44 48 3848,6] 4,80 142,98 |94,30 36,|1 20 48 56 3248,6 ,32

OIFFER[NT|Ab CORR[CT[ONS MJD-COURSE [X_CUT|ON ACCURACY
TOE 1.4272 1R_-|.]245 TC3-4.9137 BAU 1,1818 SGT 4863.4 $OR 3A1,5 $G3 150.8

eo[ .2212 RRA -.0332 RC3 .|965 FAU .0356| RRT -.0040 RRF .03_0 RTF .8539
FOE .6673 FRA .24]0 FC3-1.7149 _SP 15427 SG8 4675,3 R23 -.042_ R13 -,8539

¢0_ |,4442 SRA 1,1250 BC3 4,9]72 FSP -486 $G] 4863,4 SGZ _4|,5 7HA 179,96

ORB|T DETERNIN4T|ON ACCURACY

ST ]917,9 SR 288.2 $$ 329._

CRT .9657 CRS -,9900 CST -,9305

LSA 2000,5 MSA ]98,7 SSA ]9,2

EL| 1938,0 £L2 74.1ALr 8.2?

JUN 6 J966

vJ 30,283

V2 34,805

(LP-168.16

[CC J.29_9
|NJ 2 LONG

7_.00

166,01

5J.83

14B.gO

29,J4

]36.?6
OR_|T O[TERN|NAT|ON ACCURACY

ST J991.6 SR 299.3 S$ 53?.]

CRT, .9776 CRS -,9850 CST -.9366

LSA 2075,6 NSA 189.8 $$A 20.3

_L| Z013,0 EL2 6_,3 ALr 8,37

2120



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 2. 1965-66)

LAUNCH OAT[ {3EC 30 1965 FLIGHT Tlffi[ 160.00 ARRIVAL 0ATE JUN S 1966

HELIOCENTRIC CONIC

RL ]47.1] LAL .O0

eP 108.86 LAP -3.56

RC 173.J96 GL 25.52

PLANETOC[NTR[C CONIC

C3 11.58T VHL 4.194

LNCH ATNTH LNCH TIME

90.00 0 41 J3

90.00 IB 1! 59

100.00 2 ZO 43

100,00 19 EJ Jl

IJ0.00 5 55 ]l

110.00 ZO 3 JE

OJFFERENTZAL C(_RECTiONS

TOE 1.4864 TRA -.gf16fl TC5-5.0858 BAU J.1962

RDI[ ,E269 RRA -.0420 RC3 .1887 FAU .03590

FOE .6594 FRA .287| FC3-1.6689 BSP 15579

BOE 1.5056 BR4 ,9574 BC3 5.0873 FSP -475

D|ST4NCE 419.182

LOL 96.09 VL 26,776 G4L -2.59 AZL 66.13 NCA 240:.IT $N& 122.05 [CC .21000 INC 3.6755 Vl 30,E85

LOP 338.21 VP 36,755 G4P 10.43 4ZP 91.95 T4L 199.85 TAP 70.03 RC4 96.42 4PO 147.66 VZ 54.811

GP -7.54 ZAL I06.Z7 TAP 166.63 ITS 326.35 ZA[ 130.54 IT[ 186.65 ZAC 66.00 ETC 165.24 CLP-J69.gZ

0LA 19.45 RAL 340.49 R4D 6567.7 VEL 11,789 PTH 2,06 VHP 6.954 OPA -14.26 RAP 554,59 [CC J.2694

L-| TIME ]NJ LAT INJ LONG ]NJ RT ASC |NJ AZNTH INJ TIME PO CST TIN |NJ 2 LAT INJ 2 LONG

2B39.lT "2_.29 64.69 206.61 91.56 1 54 52 2239.2 -27,80 76.05

4173.17 -.63 170.48 199.90 61.69 19 21 53 3573.2 -4,61 163,64

2537.67 -29.76 62.44 Z06.55 93.00 5 3 l 1957.7 -29.02 53,TE

5949.91 .46 153.3£ 199.18 60,11 20 Z? l 3349,9 -5.52 146,65

2242.12 -33.50 59.60 206.16 97.25 4 32 5} 1642.1 -52.15 30.64

58|8.23 3.64 141.39 197,J9 55.99 21 6 50 3218.2 -.84 135.16

MID-COURSE EXECUTION ACCURACY ORBIT DETERHZN_TION _CCURACv

5GT 4922.1 SGR 355,3 SG5 148.2 ST 20?6.8 SR 5J0.6 SS 547.0

RRT .OZZ5 RRF .0557 RTF .8551 CRT .9868 CR5 -,9?89 CST -,9429

$68 4934.7 RZ3 .0344 R13 .8_51 LSA 2162.3 N$A 180.9 9SA 21.3

SGI 4922,J SGZ 553.2 THA .09 ELI 2099.3 ELI 49.7 ALF 8,40

LAUNC_ 0ATE OEC 30 J965 FLIGHT Tle,_ 162.00 ARR|VAL DATE JUN 10 1966

HELIOCENTRIC CONIC

RL J4T.JI LAL ,OO

RP lOB.84 LAP -3.38

RC J75.278 GL 25.06

PLANI[TOCENTRZC CONIC

C3 JT._02 VHL 4,160

LNCH AZNTH LNCH TIME

90.00 0 30 5

90.00 18 54 Z5

|DO,D0 Z _4 37

IO0,O0 19 42 32

JJO.O0 4 ! Z

JJO.OO ZO 22 37

O_STANCE 48_.828

LOT. 98.09 VL 26.7|T GAL =_.13 AZL 86.22 HCA 243,34 SMA 1_1.?0 ECC .21192 INC 3.T841 VI 30,265

LOP 344.58 VP 56.7IB GAP 10.65 AZP 91.70 TAL 187.97 TAP 71.31 RCA 9S,9J APO J47.49 V2 34,617

GP -T.JB 7AL |03._8 Z4P 1_7.45 ET$ 325.86 7AE 150.69 ETE 186.38 _&C 88.22 ETC 165.T4 CLP-169.66

OL4 ZO.3Z RAL 543,64 RAD 6567,T VEL 11,776 PTH 2°08 VHP ?,072 0P4 -12,95 R4P 35_.69 ECC 1.2848

L-] TIN[ IN| LAT IN| LONG IN| RT A$C IN| ATNTH IN| TIME PO CST TIM IN| 2 LAT IN| Z LONG

2671.51 -_8,32 87.05 209.85 90.19 l 57 56 2271.5 -27.99 ?B.40

4153.28 -2.11 168.26 203.1Z 61,76 19 45 16 3533.3 -5.67 161.60

Z366,67 -29.84 64.39 E09.BO 91.B? 3 ? 24 J9_6.? -29.26 55.84

3913.34 -,76 151,35 202.38 60.12 20 47 45 3515.3 -4.75 144.82

2265.04 -33.68 41.37 209.48 96.23 4 38 47 J665.0 -52.45 32.35

3707.75 2.48 139.79 Z00,34 55.90 21 Z5 44 3187.7 -2.01 135.59

OR81T 0_TERMINATION ACCURACY

ST 2161.2 SR 521.6 55 554.1

CRT .99_9 CR$ -,9721 CST -.gdBT

LSA 2247.5 MSA 17J.9 SSA 22.4

£LJ 2184.? EkE 37.6 4LF B.AI

OZFFERENTZAL CORRECTIONS

TOE 1.5460 TR_ -.7827 TC5-5.2366 BAU 1.21Z1

RO£ .2329 RRA -.0498 RC5 .181T rAU .03_35

FO[ .6491FRA .5298 FCS-I,6186 ESP J_82J

BOE 1.5634 BRA .7543 8C3 5.25_9 FSP -470

MI0_COURSE EXECUTION ACCURACY

SGT 4983.5 $GR 364,3 SG3 145.8

RRT ,0479 RRF ,0_69 RTF .8578

86_ 4996.7 223 ,0_56 RJ3 .8578

8GJ 4983.5 SG_ 363.8 THA ._0

LAUNCH O4TE 0EC 30 1965 FLIGHT TINE 164.00 ARRIVAL D_T[ JUN IZ 1966

HELIOCENTRIC CON|C

RL 147.11LAL .00

RP lOB.B2 LAP "5.39

RC _77.$41 GL 24.55

PLAN[TO(ENTR_C CONIC

C3 17.IZB VHL 4.159

LNCH A_NTH LNCH TIME

90.00 0 _2 46

90.00 18 58 5

100.00 Z 26 51

100.00 ZO 5 Z

IiO,O0 4 ? 6

iZ0.00 ZO 42 57

O|FF_RENT|AL CORRECTION_

TOE J.6097 TRA -.5986 TC5-5.3561 B4U 1,2272

ROE .Z396 RRA,-.0565 RC3 .184| FAU .03060

FOE .6396 FRA .5720 FC3-J.5569 BSP 16040

8OE 1.6Z1_ BRA .601_ Be5 5.5593 FSP , -463

0|STANCE 489.459

LOL 96.09 VL 2_.659 GAL -1.65 41L 66.30 HC_ 24_,JI SNA 121,55 [CO .21409 INC 3.6995 Vl 30.285

LOP 544.55 VP 56.682 GAP 10.87 A_P 91,46 TAL IB&.O6 T4P 12.59 RCA 95.37 APO 147.35 V2 54.824

GP -6,86 Z4L 100.17 Z4P 168.25 ET$ 3_5.18 ZAE 130.84 ETE 18_.15 ZAC 90.47 ETC 166.19 CLP-ITO.4Z

OL4 21.20 RAL 346.9_ RA0 2567.7 VEL 11.7_9 PTH _.08 VHP 7.196 0PA -11.68 RAP 556,60 ECC 1.2619

L-I TIN[ ]NJ LAT INJ LONG INJ RT A$¢ |NJ ATMTH INJ TIME PO CST TIN |NJ 2 LAT |NJ 2 LONG

Z907.55 -2_.30 89.69 213.30 B8.B? I 41 15 2507.6 -Z$.15 61.02

4092.55 -3,42 165.98 206.61 61.87 20 6 18 5492.6 -7.J6 159.29

Z598.87 -29.89 66.99 215.31 90.61 3 11 50 J998,9 -29.48 56.21

3876.47 "2.03 149.35 _03.84 60,17 2] 9 39 52?6,5 -5.99 142.77

2290,45 -53.88 43.53 213,08 95.07 4 45 17 _690,4 -52.78 54.26

3757.65 1.53 138.22 203.74 55.84 21 45 34 3157.? -3.16 152.02

NIO-CO_JRSE EXECUTION ACCuR4CV ORBIT OETERMINATION ACCURACY

$GT 5041.0 $GR 5/4.8 $63 143.3 ST Z246.4 $R 532.7 $S 560.7

RRT .0732 RRF .08_l RTF .8608 CRT .9964.C_S -.9646 CST -.9541

SGB 5054,9 R_5 ,0187 R15 ._608 L$4 2355.2 N$4 163.7 S$A 23.3

SGJ 504|.1 $62 375.6 THA .31 ELl 22?2,7 EL2 27.9 ALF 8.39

LAUNCH 0ATE DEC 3_ 1965 FLIGHT TIME I6_,00 4RR_VAL 0ATE JUN 14 1966

H(LIO_NTRIC CONIC

RL J4T.JI LAL .00

RP 108.79 L_P -3.59

RC 179.385 GL 25.97

PLAN_TOCENTRIC CONIC

C3 1?.071 VHL 4.132

LNCH AINTH LNCH TIM_

_0.00 0 5_ Z5

90,00 J9 23 0

100.00 Z 32 30

JO0,O0 ZO _8 35

JlO,O0 4 J3 29

110.OO 2J 4 5

OIFFEN£NTI_L CORRECTIONS

TOE 1.67_Z TRA -.4044 TC5-5,43_J BAU I,_4JJ

ROE .2471 RR4 -.0621RC3 .1T79 FAU .02924

FOE .6302 FRA .4138 FC3-1.4831BSP 16_54

BDE J.6943 8RA .409J 8C3 5.4380 FSP -457

OZSTAN_E 4_5.074

LOt. 98.09 VL 28.602 GAL -I.16 4ZL 86.38 HC_ 249.67 SMA J21.01 ECC .Zl£SJ INC 3.6186 vJ 30,285

LOP 347,73 VP 35,648 GAP I1,10 AZP 9|,26 TAL iB4,19 TAP 73,88 RCA 94,Bl APO 147.22 v2 34.832

GP -$.58 ZAL _.94 ZAP 168,99 [T$ _24.Z? _A[ I$0,99 _T_ 185.9_ ZAC 9E.T5 _TC I_6.60 CLP-|Tl.15

DLA ZZ,08 RAL 550,40 RAO 6567,7 VEL _1,767 PTH 2,08 VHP T,33_ OPA -10,42 RAP ,95 ECC 1.2609

L-I TIME INJ LAT INJ LONG INJ RT ASC ]NJ AZMTM INJ TIME PO CST TIM INJ Z LAT INJ 2 LONG

_947.10 -_8.2J 92.5_ 217,0| 9?,45 I 44 3_ 2347.1 -28.2? 65.91

403J,45 -4,74 I_3.M 2J0.56 62,0_ _0 _0 _2 _451,5 -$.44 J56.96

2633.95 -29.85 69.60 2J7.06 69,23 3 J6 24 Z034.0 -29,6? 60.90

3539.81 -3,27 147.5J 209.57 60.27 _J 3_ 34 3239.6 -7.21 140.74

23JB.05 -34.00 4_.47 Z16.93 93,BJ 4 5_ 7 17JB.0 -53,09 36.35

37_8,50 .22 136.70 L_07,39 55.8_ _Z _ 13 5JZB,_ -4.27 150.49

MID-COURSE EXECUTION ACCURACY ORBIT OETERNINATION ACCuRACv

$GT 9D93.J $OR 364,3 $63 J40,6 ST 2335.4 $R 343,9 $S 566.4

RRT .0994 RRF .0988 RTF .8636 CRT .99?5 CR$ -.9567 CST -.9590

SGB 5107.6 RZ3 .0J34 R13 .8636 LgA 2422.5 N$4 156.5 $S4 ZA.O

SGI 5093.3 $G2 3e2.4 THA .45 ELI 2360.5 EL2 24.0 _LF 8.36
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 2. 1965-661

LAUNCN OAT[ 0[C 3D 1965 rLJGNT TIME 168,00 AReZVAL CATE JUN 16 1966

HELIOCENTRIC CONIC

RL J47.J1 LaL .DO

RP J08.77 LAP -3.38

RC IJI,409 GL 13.33

PLANETOC[NTRIC CONIC

C3 J7.!39 VHL 4,140

LNCM A?NrN LNCH TIME

90.00 0 57 56

90.00 19 49 1

100.00 2 36 38

100.00 20 52 5g

IJO.00 4 20 |5

110.00 81 15 51

0ISTJNCE 500.672

LOL 98.09 VL ?6,545 GkL -,64 A_L 86.46 HE* 15?,84 SMk I70.68 ECC .21981 [NC 3.5414 Vl 30.285

LOP 350.91 VP 36.614 GAP 11.34 ATP 91.05 TAL 187.7g TAP 75.14 RC4 94.13 4PO I47.14 vZ 34,B40

GP -6.32 ?AL 93.6Z ?AP 169.72 ITS 373.13 148 !31.14 ETE 1B5.77 74C 95.05 ?TO 166.96 CLP-!7J.B7

DLA 27.94 RAL 353.98 RA0 6567.7 VEL 11.770 PTH ?,08 VHP 7.473 CP4 -9.IB RAP 3.07 [CO I.?881

L-I TIME iN| LAT IN| LONG |NJ RT ASC IN| AZMTN IN| T|NE PO CST TIN IN| Z LATJNJ Z LONG

2989.91 -?8.04 95,70 ?20.94 85.87 J 47 45 ?389.9 -28.32 87.04

4010.48 -6.04 161.37 Z14.47 62.?8 EO 55 51 34J0.5 -_.71 ]34.61

2671.65 -79.B2 72.40 22|.05 87,76 3 ?! IO Z071.7 -89.8! 63.59

3803.96 -4.48 |45.34 2J3.57 60.4I 21 56 23 3204.0 -8,39 138.73

2347.48 -34.11 47.77 221.04 92.46 4 59 22 1747.5 -33.39 38.60

3700.90 -.84 135.26 211.30 55.83 22 27 35 3100.9 -ft.3? I89.04

01rr[RENTIaL CORRECTIONS MID-COURSE EXECUT|ON ACCURAC_ (_0IT _[TERM|N_T]ON ACCUR4CY

TOE !.7480 TRA -,1970 TC3-5.A667 BAU 1.2552 SGT 5140.B SGR 393.3 SG3 138.1 ST 2424.6 SR 355.1 SS S72.0

ROE ,2556 RR4 -,0664 RE3 .1691 FAU .0277| RRT .IZaA RRF .1|79 RTF .8676 CRT .9966 CRS -.948fl CST -.963fl

rOE .6887 FRA .4353 FC3-J.4000 OSP 16368 SGB 5155.8 R23 .0094 R|3 .8676 LS4 ZSII.7 MSA 150.7 554 84._

B0E ].7663 BRA .2079 BE3 5,4693 FSP -448 SOl 5141.0 SO2 390.3 TMA .55 ELl 2450.3 EL2 89.1 ALr B.30

LAUNCH 04TE 0EC 30 1965 FLIGHT TIME J70.O0 kRRI¥4L OAT[ JUN IB !966

H[LIO(ENTR|C CON|C 0I$TANCE 506.Z48

RL 147.|| LAL .00 LO_ 98.0g VL ?6.490 GAL -,1| ATL 86.53 HCA 256.02 SMA 120.36 ECC .22Z71

RP 108.74 L4P -3.36 LOP 354.08 VP 36.583 GAP 1|.60 ATP 90,84 TAL 180.40 TAP 76.4| RE4 93.61

RC 183.413 GL 28.62 GP -6.09 74L 90.21 ZAP |?0.42 ET$ 32|.70 7AE 131.29 ETE 185.62 Z4C 97.36

PLANE TO(ENTRIC CON|C

C3 17.34_ VHL 4.164 0L4

LNCH AZNTH LNCH TIME L-I 7|ME IN| LAT IN| LONG |NJ RT A$C |NJ ATNTH |NJ T|ME

90.00 I 0 27 3035.62 -27.77 g9.Ol ?25.08 84.23 J 31 3

90.00 20 J5 36 3970.73 -7.51 159,09 2J8.73 62.57 21 22 6

100.00 2 4| 0 2711.44 -29.67 75.35 225.26 86.22 3 26 12

I00.00 ZI 18 4 3769,64 -5,63 J43,44 ?|7.81 60.59 82 20 54

JJO.OO 4 27 89 8378.32 -34.17 50.17 225.3_ 9J.04 5 7 7

J!O.O0 2! 48 5 3675.53 -1.81 |33,94 2J5,44 55.86 82 49 20

OIFFERENTI4L C_RECTIONS M|D-COURSE EXECUTION ACCURACY

TOE !.60_4 TRA .0|0_ TC3-5.4684 BAU 1.2684 SOT 5190.6 SGR 400.9 SO3 J34.8

ROE ._646 RRA -.0700 RE3 .1573 F4U .02647 RRT .147_ RRF .1306 RTF .8761

rOE .6041 FRA .4848 FC5-1.3215 BSP 16769 5GB 5206.0 R23 .0002 RI3 ,876J

O0E 1.8887 eRA .0708 B(3 5.4707 FSP -459 SOl 51_O.9 SO? 3_6.5 THA ,66

INC 3.4664 VI 30.885

4PO 147.11 V8 34.849

ETC |67.88 CLP-172.39

23.77 RAL 5_7.67 RAO 6567.7 VEL 11.778 PTH 2.08 VHP 7.6?4 DPA -7.95 RAP 5.81 [CC J.SBS4

PO CST TIN IN| 2 L4T IN| 8 LONG

2435.6 -85.28 90.39

3370.? -10.93 158.89

?111.4 -29.B8 66.35

3169.6 -9._l J36.80

1778,3 -33.65 40.97

3075.5 -6.88 127.70

ORBIT DETERMIN4TION ACCUR4C v

ST 8493.3 SR 363.4 S5 _66.6

CRT .9939 ORS -.9403 CST -.9673

LSA _576.6 MS4 144.3 SS4 Z4.7

ELI 2519.6 EL2 39,7 4LF 8.89

C*UNCH 0ATE 0EC 30 1965

HELZOCENTRIC CONIC

RL 147,11 LAL .00 LOL 96.09 VL

RP I08.71 LAP -3.33 LOP 357.86 VP

RC 1_5.395 GL 81.84 GP -3,88 ?4L

PLANETOCCNTRIC CONIC

C3 t7.694 VHL 4.806 0L4 84.55 RAL

LNCH ATMTH LNCH T|ME L-| TIME

90.00 1 5 2 3083,91

90.00 80 43 34 3951.26

JO0.00 8 43 43 2758.86

lO0.O0 81 43 34 3737,53

i10,00 4 35 16 _4J0.12

110.00 28 IO 31 3653.04

FLIGHT TIME 172,00

01STANCES11.802
26.455 G4L ,44 AZL 86.61 HE4 859.19 SMA 120.05 £CC .22553

36.552 GkP 11.87 AZP 90.64 T4L 178,_0 TAP 77.69 RE* 97.97

86.75 ?AP 171.10 ET$ 319.94 ?AE 13|.44 ETE |85.48 74( 99.70

1.46 RA0 6567.7 VEL 11.793 PTH 2,09 VMP 7.785 DPA -6.74

|NJ LAT |NJ LONG IN) RT A$C |NJ AZMTH IN| TIME PO C$T TIN

-?7.39 102.50 729.41 82.52 | 54 26 8483.9

-8.53 156,88 223.27 62.90 2| 4g 5 3331.3

-?9.45 78.40 229.68 84.62 3 31 36 8152.9

_6.70 141.66 222.?9 60.80 2? 45 52 3137,5

-34.18 52.66 22g.96 89,57 5 15 26 1810.1

-2.67 132.76 2|9.79 55.9l 25 |l 24 3053.0

CIFFERENT|AL CORRECT|ONS

TOE 1._878 TRA ,7517 TC3-5.3877 8AU 1.2749

ROE .?758 RR_ -,O707 RE3 .1453 FAU .02470

rOE .6043 FRA .5394 FC3-I._083 BSP 16661

BCE 1,9078 OR4 .2614 BE3 5,3896 FSP -431

ARRIV4L 04TE JUN 20 1966

IN( 3.3935 VI 30.285

APO 147.12 V8 34.858

ETC 167.56 CLP-I73.30

RAP 7.37 ECC 1.891Z

|NJ Z LAT IN| 8 LONG

-28.|4 93.9l

-1Z.10 150.O8

"89.86 69.63

-10.54 134.98

-33._6 43.43

-7.|2 1_6.5l

N|0-COUR$E EXECUTION ACCURACY ORBIT 0£TERNINAT|ON 4CCUR4CY

SOT 5824.8 $GR 409.0 SO3 132.8 ST ?577,4 SR 377.1 SS 577.3

RRT .1742 RRF .1583 RTF .8750 CRT .9898 CR$ -.9311 CST -.9707

SOB 5240.8 R23 .0050 RI3 .8750 LSA 2664.1 NSA 144.9 $$A 84,§

SOl 5225.3 SO2 402,7 TMA ,79 EL| 2604.3 EL? 53.0 ALF B.84

L4UNCH D4TE DEC 30 1965 FL|GMT T[NE 174.00 ARRIVAL 0ATE JUN 21 I966

HELIOCENTRIC CONIC

RL I47.I1 L4L .00 LOL 98,09 VL

RP J08.68 LAP -3.29 LOP .44 VP

R( 187.357 GL 20.99 GP -5.69 _AL

PL4NETC_ENTR|C CONIC

C3 18.209 VHL 4.267

LNCH 47NTH LNCH TIME

90.00 ! 5 46

90.00 _I |I 38

!00.00 2 _0 54

100.00 Z? 9 11

1!0.00 4 43 4l

JlO.Oo 22 32 _3
OIFFERENTI4L CORRECTIONS

TOE 1.9488 TR_ .4890 TC3-5.2838 BAU 1.2867

R0E .2B75 RRA -.0707 RC3 .1307 FAU .0233J

FOE .5909 FR4 .5800 FC3-|.I084 BSP 16908

gO? 1.9699 BR4 .4940 9C3 5,2854 FSP -427

D|$TANCE 517.330

26,381 GAL 1,01AZL 86.68 HC4 262.36 SM_ 119.74 ECC .2291g |NO 3.5221 V! 30.ZB_

36.522 GAP 12.16 AZP 90.44 TAL 176.60 TAP 78.97 RCA 92.30 APO 147.|8 VZ 34.868

83._ ZAP 171.7_ £TS 317.8l _AE 131.58 ETE 185.36 _AC 102.O4 ETC 167.80 CLP-174,O_

OL4 25._6 RAL 5.32 RA0 6567.7 VEL 1|.815 PTM 2.09 VMP 7,9_7 OPA -5.55 RAP 9.54 ECC 1.8997

L-I TIME |NJ LAT IN! LONG IN! RT A$C IN! A_MTH IN! TIME PC) CST T|M IN! Z LAT |NJ 8 LONG

3134:17 -26.B9 J06.09 2_3.90 80.79 I 58 0 2534.2 -27.89 97.57

3894.36 -9,66 154.76 _28.04 63.25 22 J6 32 3294,4 -13.|6 147.85

2795.72 -29.14 8J.51 2_4.26 83.0J 3 37 29 2195,2 -29.80 72.77

3708.53 -7,66 140.04 226.97 6|.02 23 J0 59 3108.5 -11.47 133.38

2442.35 -34,14 55.17 234.72 88.08 5 14 23 1842,4 -34.01 45.93

3634.17 -3,39 13J)78 224.34 _5,_6 2_ ]3 27 $034.2 -T.63 IZ_,_I

NI0-COUR$E EX£CUTION ACCURACY ORBIT OET£RNINATIO_ ACCURACY

SOT 5263.9 SGR 4J5.3 $G3 |30.1 ST 2619.Z SR 3B7.3 SS 374,0

RRT .|972 RRF .J767 RTF .8793 CRT .9847 ORS -.9217 CST -.9732

SOB 5280.2 R23 .0023 RJ3 .8793 LS_ 27J4.8 N$A 145.1 $$A 24.1

SGJ 5264.5 SG2 407,1 THA .90 _LI 2656,7 EL2 66.7 ALF B,Z6
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 2 1965.66]

LAUNCH CATE CEC 30 1969 rL]GNt TIME 126.00 ARRIVAL DATE JUN 24 1956

HELIOCENTRIC CON|C

RL jA?.l! LAL .DO LOk 98.09 VL

RP 106.69 LAP -3.24 LOP 3.62 VP

eC J89.297 GL ZO.O$ GP -9.52 ZAL
PL&NETOC_NTRIC CONIC

C] 18.904 VHL 4.345

LNCH A?MTH LNCH TIME

90.00 I 8 49

90.00 Z] 39 47

aO0.O0 Z _6 AZ

JOO.O0 Z2 34 32

JJ0.00 4 92 45

110.00 ZZ 94 55

DIFFERENTIAL CORRECTIONS

TOE Z.OlZg TRA .?ARO TC3-5.|]87 8AU 1.2940

ROE .3006 RRA -.0690 Re3 .1]59 FAU .D_'|89

FD£ .9903 FRA ,6227 FC3-J.DD06 85P J6987

SDE 2.039! era .7482 Be3 5.1200 rIP -AJ7

DISTANCE 322.828

Z6.329 GAL |.00 AZL a6,79 MCA 265.64 SNA 1|9.i4 [CC .233Z1 INC 3.25|7 Vl 30.Z¢9

36.494 GAP J2.47 AZP 90.25 TAL 174.7| TAP 80.25 RCA 9].56 APO 14T.50 V2 34.628

79,75 ZAP J72.36 ETS 315.23 ZA[ 13|.73 ETE ]65.26 ?AC ]OA.AO [TC ]66.0J CLP-I?A.?I

OLA Z9.90 RAL 9.22 RAO 6567.8 VEL l|.$44 PTH 2.|0 VNP 6.]40 0PA -4.37 RAP 11.7] ECC ].3|11

L-I TIME INJ LAT ]NJ LONG INJ RT ASC INJ AZNTH ]NJ TIME PO CST TIM INJ 2 LATINJ 2 LONG

3185.79 -26.28 ]09.75 258.52 79,05 Z l 5| 2989.8 -22.52 10J.30

3860.31 -JO.?O J3Z._O 232.99 63.63 22 44 8 3260.5 -14.J6 ]45.83

2832.?? _28.75 84.62 239.00 8J.43 3 44 O 2252.8 -29.63 25.$2

9685.98 -J.A$ 138.6_ 231.82 61.23 25 35 55 3083,6 -JZ.2$ 131._9
2474.51 -3A.O3 57.68 239.65 86.60 5 34 3 1874.5 -3A.]3 48.A3

3619.59 -3.9A 131.0| 229.03 56.02 23 55 ]4 30J9.6 -8.36 lEA.?3

MID-COURSE EXECUTION ACCURACY ORBIT DE TERNINATION ACCURACY

$GT 5295.2 SGR 421.0 SG5 |27,A ST 2675.9 SR 397.3 SS 571,9
RRT .22J4 RRF .1987 RTF .8834 CRT .'9786 CRS -.9|25 CST ".9756

SG8 53JJ.9 R23 .0020 RJ3 .883A LIA 276].0 _$A J47.2 $SA 23.A

SOl 5296.0 SG2 410.5 THA ].0] EL] 2704.I EL2 $0.9 ALF 8.27

LAUNCH OATE DEC 30 1969 FLIGHT TIM( ]78.00 ARRIVAL DATE JUN 26 Jg66

NELIO(.ENTRIC CONIC

RL J4?.J| LAL .00
RP JOB.6] LAP -_.|8

RC 191.2J6 GL 19.12

PLANETO_ENTR_C CONIC

C3 19.299 VHL 4.A50
LNCH AZMTH "LNCH TIME

90.00 J JZ JJ

9O.00 Z2 7 38

JO0.O0 3 3 18
JO0.O0 22 59 JZ

II0.00 3 2 42

110.00 23 J6 18

OISTANC[ 528.293

LOL 98.09 VL 26.277 GAL 2.22 AZL 86.82 HCA 268.72 SNA 1J9.19 [CO .23769 INC 3.]819 V! 30.289
LOP 6.6I VP 36.467 GAP 12.80 AZP 90.07 TAk ]7_.82 TAP 81.54 RCA 90.$3 APO 147.42 v2 3A.$89

GP -5.36 ZAL 76.26 7AP I72,95 ETS 312.J0 ZA£ J3].67 ETE 185.]7 7A( 106.76 ETC J66.18 CLP-179.41

OLA 26.44 RAL J3.14 RAO 6567.$ VEL ]J.882 PTH 2.J| VHP 8.337 0PA -3.20 RAP 13.90 [CO 1.3258
L-I TIME IN] LAT IN] LONG IN] RT ASC IN] AZNTH |NJ TIME PO CST T_M IN] 2 LAT |NJ 2 LONG

3237.BB -23,55 JJ3,39 243,24 77,37 2 6 8 2637.9 -27.04 109.03

3830.13 -il.6I |31.05 238.10 63.99 23 11 28 3230.! -15.0| 144.02

2879,63 -28.28 $7.64 243.85 79.90 3 3] 18 2279.6 -29.39 19.0J
3663.60 -9.13 J37.52 236.80 GJ.4l 2A 0 |6 3063.6 -12.88 ]30.73

2506.06 -33.88 60.13 244.71 $5.16 5 4A 28 1906.1 -3A.J$ 50.90

3609.94 -4._] 130._I 233.85 _6.06 ZA 16 28 :_09.9 -8.74 I24.22
ORBIT OETERMXNATION ACCURACY

ST 2701.5 SR 406,4 SS 369.4

CRT .9216 CRS -.9029 CIT -.9726
LSA 2785.$ NSA 150.8 SSA 22.9

ELI 2730.2 EL2 95.J ALF 8.33

DIFFERENTIAL CORRECTIONS

TOE 2.0680 TRA J.0108 TC3-4.9169 8AU 1.3015
ROE .3148 RRA -.0639 RC3 .0995 FAU .02052

roe .5672 FRA .6639 re3 -.8975 $SP ]7J4J

ROE Z.0918 BRA I.O129 8(3 4.9]79 FSP -411

N|0-COUR5[ EXECUTION ACCURACY

SGT 5324.5 IGR 423.6 SG3 124.7

RRT .Z4A? RRF .2196 RTF .$865

SG8 5341.5 RE3 .00]0 RJ3 .8885

5G! 5325.5 5G2 AlZ.6 THA J.13

LAUNCN DATE DEC 30 ]969 FLIGHT TIME 18O.O0 ARRIVAL DATE JUN 26 1966

HELIOCENTRIC CONIC

RL JdT.l| LAL .00

RP |08,98 LAP -3.11

RC 193.113 GL 18.|1
PLANETOCENTR_C CONIC

C3 20.920 VHL 4.974

LNCH AZMTH LNCH TIME

90.00 I 16 ]8

90.00 22 34 d0

]DO.DO 3 J0 _4

|00.00 23 22 49

JIO.O0 9 ]3 23

110.O0 _3 36 A5

0ISTANCE 933,7J9

LOL 96.09 VL 26,229 GAL Z.$? AZL 86.69 HCA 271.90 SMA i|6.86 [CC .2AZ59 ]Me 3.J]2Z Vl 30.259
LOP 9.99 VP 36.441 GAP 13.I5 ATP $9.90 ?AL |70.95 TAP 82.84 RCA 90.03 APO 142.69 V2 3A.900

GP -9.22 ?Ak 72,8] ZAp I73.50 ETS 308.35 7AE ]32.02ETE 185,09 7AC 109.13 ETC 166.31 CLP-]?8.]2

OLA 26.89 RAL ]7,05 RAO 6567.$ VEL 11.929 PTH 2,12 VNP $.549 DPA -Z.O5 RAP 16.09 ECC i.3443

L-[ TIME INJ LAT INJ LONG INJ RT ASE INJ AZNTH INJ TIME PO CST TIN INJ Z k&T INJ Z LONG

3289.28 -2A.74 1t6.93 248.03 75.77 2 11 ? 2689.3 "26.A6 106.66
3805.02 -12.33 149.58 243.30 6A.32 23 38 9 3205.0 -19,71 1A2.$1

29|9.86 "27.72 90.52 248,80 78.47 3 59 34 1319.9 -29.08 8].96

3649.68 -9.59 136.73 241.86 61.55 24 23 35 3049.7 -13.31 129.93
2536.56 -33.68 62.49 249.88 83.?? 5 55 d0 J936.6 -34.17 53.26

3605.74 -4.47 J30.29 238.74 56.07 24 36 5] 3005.7 -8.89 113.89

ORBIT 0[TERMrNATION ACCURACY

ST 2710.7 SR AlA.4 SS 557,7

CRT .96Y9 CRS -.8922 CST -.9793

LSA 2793.9 MSA J36.J 8SA 2J.4

ELI 2740.0 EL2 109,2 Acr 8,40

C[FFERENTIAL CORRECTIONS

TOE Z.]124 TRA 1.2912 TC3-4.6745 8AU 1.3076

ROE ,3302 RRA -.0610 RC3 .0837 FAU .0192D

F0E .9937 FRA .7062 FC3 -.7946 BSP 17270

BOE _.1430 8RA 1.2926 BC3 4.6732 FSP -404

MID-COURSE EXECUTION kCCURACY

6GT 53A8.8 8GR AZg.E SG3 IZE.O

RRT .2675 RRF .2413 RTF .8934
SGB 5386,0 R23 .0008 RJ3 .893A

sGI 5330,0 SG2 AI3.S THA I.ZA

LAUNCH OATE DEC 30 1963 FLIGHT TIME 182.00 ARRIVAL DATE JUN 30 1966

HELIO_ENTR|( CONIC

RL ]47.11 LAL .00

RP 10_._5 LAP -3.03
RC 194.989 GL 17.08

PLAN_ T(XENTRIC CONIC

(3 ZZ.ZR6 VHL 4.?EZ

LNCH AZNTH LNCH TINE
90.00 1 2I 30

90.OD 2_ 0 15

I00.00 3 19 4J

I00.O0 23 44 Aft
];0.00 5 24 54

J30,00 Z3 38

O|STAN([ 53_,10|

LOt. 98.09 VL 28.173 GAL 3.55 AZL 86.96 HCA 275.08 SNA !|8.58 ECC .24798 INC 3.0422 Vl 30.285

LOP 13.]8 VP 36.416 GAP 13.53 AZP 89.73 TAL 169,08 TAP 84,16 RCA 89.17 APO 147.99 V2 34,9J2

GP -5,09 ?AL 69.42 ZAp J74.00 ET$ _S03.80 ?A( J32.15 ETE J85.02 2A¢ IiJ,SJ [T¢ 188.41 CLP-176.82

OLA gT.Z3 RAL Z0.91RAO 8_67.9 VEi II.98( PTH 2.14 VHP 8,777 OPA -.92 RAP 18.29
L-_ TIM( INJ LAT INJ LONG INJ RT AS( _NJ A?MTH INJ TIME PO CST TIM |NJ 2 LAT

333_.4_ -_3,88 JZ0,27 Z_2,_ 74.3| Z J7 9 _738.4 "25.80

_786.$0 -12.89 IA8_50 _ 64,57 _4 _ _l 3|88,6 -16.2]

2957.47 -27,23 93.19 Z_3.83 77.j6 A 8 58 2357.S -28.72

364_.T9 -9.8] J36.34 246.96 6J,6_ 24 45 28 3042.8 -13.53

2363.65 -33.44 64.73 255,1_ 8_.42 6 7 39 |965.6 -3A.J_
3_3T.37 -A.41 J30.32 _43.8T _6.02 24 58 9 3007.4 -8.83

OZFr[RENTIAL CORRECTIONS

TOE Z.1636 TRA J.590_ TC3-4.3934 BAU J.3097

ROE ,3487 RRA -.0543 RC3 .0687 FAU ,0]786
FOE ._409 FRA .75J2 FC3 -.6934 _$P J7_97

80( Z.1_12 BRA !.5914 BE3 4.3940 FSP "395

NIO-COURSE EXECUT|ON ACCURACY

$GT 5368.3 5GR A3_.O 863 JJg,A

RRT ._909 RRF .26A| RTF .8983

$GB 5385;8 R23 .0013 RJ3 .8983

SGI _369.8 SG2 A13.2 ?HA 1.35

ECC 1.3689

ZNJ 2 LONG
JJE,J3

141,39

84.70

129.52

55.35

12A.08
ORBIT 0(TERMINATION ACCURACY

8T 2?07.8 SR 421.3 SS 549,9

CRT .95_3 CRS -.861A CST -.9809

LSA 2790.2 MSA 162,8 5Sk 20.3

(LJ 2737.6 EL2 123.2 ALF 8.A7
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL, 2. 1965-66)

LAUNCN DATE OEC 30 1965

HELIOCENTRIC CONIC

RL J47.J| LAL .00

RP 108.51 LAP -2.94

RC 196,842 GL 16.02

PLANETOCENTRIC CONIC

C3 23,961 VHL 4.895

LNCH A_NTH LNCN TIM[

90.00 I 28 22

90.00 23 23 34

100.00 3 29 50

100.00 0 8 A3

llO,O0 5 37 lO

ll0,00 0 17 52

FL|GHT TIME 184.00 ARRIVAL CATE JUL Z 1966

OiSTANCE 544,A3Z

LOL 98.09 VL 26,126 GAL 4.27 &?L B?.03 NCJ ZTB.Z7 SMA 118.31 ICE .25392 INC 2.9714 Vl 30.285

LOP 16.37 vP 36.392 {AP 13,94 ATP 89.57 TAL |8?.22 TAP 85,49 RCA B6.Z? APO 148.35 vZ 34.9Z4

GP -4.97 7AL 66.12 TAP 174.45 ITS 298.37 ?A[ 132,28 [TE 184.96 ZAC II3.BB [TC 168o46 CLP-l??.52

0LA 27.48 RAL 24.69 RA0 $566.0 VEL IZ.056 PTH 2.|5 VHP 9.024 DPA .19

L-I TIME IN| LAT IN| L_IG IN_ RT ASC IN| AZNTH IN| TIM[ PO CST TIN

3383.15 -23,02 123.27 257.79 73.04 2 24 45 2765.2

3776.96 -13.17 147.93 253.79 64.71 24 26 31 3177.0

2991.57 -26.69 95,58 258.91 76.01 4 19 42 2391.6

3643.79 -9.76 136,40 252,0A 61.61 I 9 27 3043.8

2595.07 -33.I6 66.82 260.41 81.26 6 20 23 1993.1

36J5.05 -4.11 130,76 248.58 56_04 I !6 ? 3015.1

RAP 20.90 ECC 1.394_

INJ 2 L4T INJ 2 LONG

-25.13 1|5,23

-16.46 140.B1

-28,35 87,]7

-13.50 129.58

-34,03 57.69

-8.55 124.49

O[FFERENTZAL C_RECTION$

TOE 2.J984 TRA 1,90J0 TC3-4,0963 BAU 1.3123

RD[ .5640 RRA -.O459 RC3 ,0544 FAU ,01663

FOE ,5263 FRA ,7955 FC3 -.6009 BSP 17424

Bo[ 2.2284 BRA 1,9016 8C3 4.0966 FSP -389

NID-COUR$[ EXECUTION ACCURACY ORBIT _ETER_INATION ACCURACY

SGf 3384.6 8GR 433.6 8G3 116,B ST 2683.7 SR 426.4 SS 539.S

RRT ,3150 RRF .2659 RTF .9036 CRT .9459 CRS -,8698 CST -.9822

SGB 5402.1 R23 .0014 RI3 ,9036 LSA 2765.1MSA 170.4 ss4 39.1

SG| 3_86.4 $G2 411.7 THA |.45 ELl 2713.9 EL2 J36,9 ALF B,57

LAUNCH 04T[ 0It 30 1965 FLIGHT TIME 186,00 ARRIVAL DATE JUL 4 1966

HELIC_[NTRIC CONIC

RL 147.li LAL .Op LOt.

RP IO8,47 LAP -2,84 LOP

RC 198,673 GL I4.95 GP

PLANETOCENTR_C CONIC

C3 Z5.957 VHL 5.095

LNCH AZNTN LNCH T_M£

90.00 I 37 32

90.OO 23 43 46

100,00 3 4J 27

ZO0.O0 0 26 26

ljO,00 5 50 9

110.O0 0 34 16

OIFFER[NTIAL C(_RECTIONS

T0[ 2.2262 TRA 2.2284 TC3-3.7606 8AU 1.31_1

RO[ .3821RRA -.0357 RC3 .0415 FAU .0|543

FOE .5|16 FRA .6415 FC3 -.5145 85P 1752J

BO[ 2.2586 BRA Z.2296 8C3 3.7810 FSP -362

O_$TANC[ 549,702

_J_.09 VL 26.077 GAL 5.02 AZL 8_,|0 HCA 281.45 SMA 116.04 £CC .26045 |NC 2.8994 VJ 30.26_

19,56 VP 36.368 GAP I4.38 ATP 89,42 TAL J65.38 TAP 86.63 RCA 67.30 APO 148.78 V2 34.936

-4.66 ?AL 62.92 ZAP J7A.83 £TS 291,94 ZAE 132.40 ET[ 184.91 ?AC 116.26 ETC I68.48 CLP-|?B,Z4

OLA 27.63 RAL 28.37 RAO 6568.0 VEL 12.138 PTH 2.18 VHP 9.290 DPA |,29 RAP 22.7! ECC 1.4272

L-I TIME JNJ LAT INJ LONG INJ RT A$C INJ AZMTH XNJ TIM_ PO CST TIN INJ 2 LAT ]NJ Z LONG

_420.97 -22.25 J25.77 262.75 72.02 2 34 35 2821.0 -24.50 1J7.63

3778.57 -13.13 I48.02 258.95 64,68 24 46 4_ 3178.6 -16,43 140.90

3021.52 -26,18 97.66 264,02 75.03 4 3| 49 2421.5 -27,98 89.32

3653.25 -9,47 |36.95 257.06 61.51 I 27 22 3053.2 -13,20 130.13

2618.74 -32.90 68.77 263,72 80.J3 6 33 48 ZOJB.7 -33,9! 59.68

3628,80 -3,59 131.50 253,47 55,96 1 34 44 3028.8 -8,03 125.22

N/O-COURSE EXECUTION ACCURACY ORBIT D[ T[RMINATION ACCURACY

SGT 5396.0 SGR 434,2 SG3 114.2 ST 2646.1 SR 4Z9.9 SS 528.8

RRT .J3_O RRF .3079 RTF .9090 CRT .9354 ORS -.8575 CST -.9834

SGB 5413.4 R23 .0017 RI3 .9090 LSA 2726,5 MSA 178.7 ssA 18.0

SGJ 5398.0 $G2 408.9 THA 1,55 EL/ 2676.6 EL2 150.3 ALF 8.67

LAUNCN 04T[ 0[C 30 1965

HELIOCENTRIC CONIC

RL 14T.11 LAL ,00 LOL 98.09 VL

RP 106.43 LAP -2,73 LOP 22,75 VP

RC 200.461 GL 13.88 GP -4.76 ?AL

PLANETOCEN?RIC CONIC

C3 28.359 VNL 5.323 DLA 27.66 RAL

LNCH AZNTN LNCH TIN[ L-I TIME

90.00 ! 49 36 3449.73

90.00 0 4 1 3793.36

J00.00 3 54 30 3047.06

]00.00 0 41 48 3671.26

J10.00 6 3 43 2642.69

JlO.O0 0 42 4 3646,42

FLIGNT TIM[ 168,00 JUL 6 J966

01STANCE 554.903

26.029 GAL 5.6F AZL 67.17 HCA 284,64 6MA |J7.78 ECC .26765 Vl 30.285

36.346 GAP 14.66 ATP 69.26 TAL 163.57 TAP 88,21 RCA 66._6 V2 34.948

59.63 ?AP 175,13 ETS 264.46 ZA[ 132.51 ETE 164,86 ZAC J18,63 CLP-178,95

31,93 RAD 6566,1 VEL 12,236 PTM Z,20 VNP 9,560 OPA 2,36 RAP 24.93 [CC 1.4663

INJ LAT |NJ LONG /NJ RT A$C _NJ AZMTN |NJ TIME PO CST TIN INJ 2 LA T ]NJ 2 LONG

-21.6_ 127,66 267,76 71.27 2 47 6 2649.7 -23,99 119.?R

-12.70 148.69 Z63.98 64.48 1 7 |4 3193,4 -16.03 141.80

-23.72 99,41 269,16 74.22 4 45 17 2447.1 -27,64 91.14

-6.88 137,95 261,99 61.34 J 42 59 3071.3 -12.64 131.18

-32.60 70.56 271.03 79.J0 6 47 46 2042.7 -33.76 61.54

-2.84 132.52 238,29 55.92 J 49 52 3046.4 -7,30 126,2T

ARRIVAL OAT[

INC Z.6256

AFO 149.30

ETC 166.46

_?FF£RENT/AL CORRECTIONS MI0-COUR$[ EXECUTION ACCURACV ORBIT DETERN|NATXON ACCURACY

TO[ 2,2469 TRA 2,5762 TC3-3,4570 BAU 1.3096 SOT 5403.6 SGR 433.6 SG3 Ill.7 ST 2596.6 SR 431.6 $$ 518.O

ROE .4009 RRA -.0237 RC3 .0301FAU ,01425 RRT .3566 RRir .3299 RTF ,9144 CRT .9236 CR6 -.6443 CST -.9646

roe ,4970 FRA ,8895 FC3 -.4355 BSP 1761] SGB 5421.0 R23 .0021 R13 .9144 LSA 2676.3 MSA 187.4 $$A 17.0

60E 2.2824 BRA 2.5763 BE3 3.4572 FSP -373 $G1 5405.8 $G2 405.0 THA 1.65 ELI 2627,4 EL2 I63.3 ALF 8,76

LAUNCH OAT[ 0It 30 I965 FL[_d'_T TIN( 190.00 ARRIVAL OATE JUL 6 1966

HELXOCENTRIC CONIC DZSTANCE 560.022

RL 147.11 LAL .00 LOL 98.09 VL 23.983 GAL 6.66 ATL 87.2_ HCA 287.83 SlAA I17.53 ECC .27559 |NC 2.7499 Vl 30.263

RP 108.39 LAP -2.62 LOP 23.94 VP 36.325 GAP 15.38 A?P 89.|6 TAL J6J.77 TAP 89.61 RCA 83.14 APO 149.91 V2 34.96t

RC 202.264 GL 12.62 OP -4.67 ZAL 56.86 TAP 175.32 218 276.07 ZAE J32.61ETE |84.6J 2AC 120.99 [TC 166.39 CLP-J?9.6B

PLAN[T_[NTR_C CONXC

C3 31.157 VHL 5,562 DLA Z7.64 RAL 36,34 RAD 6568,2 VEL |2.350 PTH 2.23 VHP 9.896 OPA 3.42 RAP 27.15 ECC 1.5128

LNC_ AZNTH LNCH TIME L-! TIME |NJ LAT IN| LONG IN| RT A$C IN| A?NTH |NJ T_N[ POC$T TAM JNJ 2 LAT IN| 2 LON_

90,00 2 4 33 3A69.02 -21.Z0 128,9J 272,87 70,78 3 2 24 2869,0 -23,63 121.08

90.00 0 16 I6 3621.64 -11.86 J50,55 266,82 64,10 ! J9 _7 3221.6 -I5.25 I43.51

I00.00 4 8 51 3068.44 -25,32 10_.87 274,30 73.53 4 39 59 2468.4 -27.33 92,63

100.00 0 54 41 3697.45 -6,03 |38.42 266.81 61,J1 I _6 18 3087.5 -JI.82 132,69

110.00 6 |7 4A 2665.06 "32.30 72.26 276.3} 78.13 ? 2 9 EO65.J -33.59 63.26

110:00 1 _ 17 3673.58 -J.66 |33,84 263,03 58,66 2 3 31 3073.6 -6,35 127.60

OXFF[R[NT|AL C_RRECTION$ M_O-COURS[ EX[CUTZON ACCURACY ORBIT 0[T[RN;NATION ACCURACY

TO[ 2,2632 TRA _.9470 TC3-3,|235 6AUJ.301| S0T 3406,| 8_R 432,2 3G3 J0_.3 ST 2543.0 Sil 43J.4 $$ 508,8

RDE .4203 RRA -,0096 RC3 .0206 FAU .0J305 RRT .3787 RRF ,3526 RTF ,9200 CRT .9111 CRS ".8307 CST -.9658

F0[ .484| FRA .94|2 FC3 -.3627 BSP 17586 SGB 5423.4 R23 .0026 RI3 ,9200 LSA 262J.7 MSA 196._ $$A 16.0

B0[ 2.3039 BRA 2.6470 BC3 3.j235 FSP -363 SGI 5408.6 6G2 388.8 THA J,74 ILl 2573,4 [L2 173,7 ALF 8.83
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL 2. 1965-66 )

LAUNCH CATE CEC 30 1965

HELIOCENTRIC CONIC

RL 147.11 LAL ,00

RP 10B.3_ LAP -Z.49

RC ?04.023 GL 11.77

PLAN{TOCENTR[C CONIC

C3 34.495 VHL 5,973

LNCH AZMTH LNCH TIME

90,00 Z Z] 53

90.00 O Z4 55

100,D0 4 Z4 11

IOO,DO I 5 I7

110.00 6 32 I

zl0.O0 1 13 37

FLIGHT TINE lgz.oO ARRIVAL C}TE JUL 10 1966

DISTANCE 365,044

LOL 98.09 VL 25,937 GAL 7.56 4?L 87.33 HCJ

LOP 29.14 VP 36,305 G4P 15.95 4ZP 69.04 TAL

GP -4.59 ?AL 54.06 ?AP 175.39 ETS Z67.00 ZAE

291.03 SN4 117.26 [co .78435 INC ?.6712 Vl 30.Z85

160.01 TIP 91.04 RCA 63.93 APO 150.63 vZ 34.974

132,69 ETE 184,77 ZAC IZ3,34 [TC IEB.ZB CLP 179.57

OLA 27,53 R4L 36.59 R4O 6566.4 VEL 1Z.485 PTH ?.Z6 VHP 10.24J 0P4 4.44 RAP 29.39 ICE 1.5677

L-[ TIME INJ L4T INJ LONG INJ RT A$C INJ 4ZMTH INJ TIME PO CST TIM INJ Z LAT INJ Z LONG

3490.48 -20.94 129,65 277.99 70.50 3 19 53 ZBSO.5 -23.4J I?1.85

3961,48 -10,67 152,87 273,48 63.61 I Z9 17 3261.5 -14.|3 145.90

3086.|8 -24.97 102.08 279.43 73.0I 5 I5 38 Z4BE,Z -27,06 93.90

3731.00 -6.92 141.29 271.48 60,85 Z 7 28 3131,0 -10.75 134.60

Z6B6.Jfl -32.00 73.BZ ZSJ.Sfl 77.27 7 16 47 Z086,Z -33.42 64.86

3703.60 -.73 135.41 267.66 55,BZ 2 15 41 3103.8 -5,21 129,19

_IFFERENTI4L CORRECTIONS

TEE Z.Z743 TRA 3.3357 TC3-2.8025 BAU 1,2925

_CE .4399 RRA .0062 RE3 .0126 FLU .01196

FEE .4701 FR4 ,9939 FC3 -.3001BSP 17661

BEE _,3164 BRA 3,3357 BE3 2.8026 FSP -359

MI0-COdRSE EXECUTION 4CCURACV (_BIT _ETERMIN_TION 4CCUR4CV

5GT 5406,| $GR 429.4 SG3 106.9 ST 2478,7 SR 429.1 55 499,0

RRT .3998 RRF .3746 RTF .9257 CRT .8971 CRS -,8159 CST -.9870

SGB 5423.| R23 -0028 R13 ,9257 LS4 2556.4 MSA Z04.9 5SA 15.1

SGI 5408.9 SG2 393,4 THA 1.83 ELI 2508.6 EL2 |87.3 ALF B.BB

LAUNCH CAT£ OEC 30 1965 FLIGHT TIME 194,00 ARRIV4L 0ATE JUL IZ 1966

HELIOCENTRIC CON|C OIST4NCE 569.950

294,22 SMA 117,04 [CC .29405 INC Z,5890 Vl 30,Z95

158,29 TAP 92,5! RCA 82,62 4PO 151.45 V? 34.987

|32,76 ETE ]84.73 Z4C 125,68 ETC 168.11 CLP 178.82

RL 147,lI LAL .DO LOL 98.09 VL 25.892 GAL B.SI 4ZL 87.41 HE4

RP IOB.3I L_P -_,36 LOP _2.34 VP 36.285 G4P 16,57 4ZP 88.94 T4L

RE ?05.757 GL 10.75 GP -4.5! ZAL 51,39 Z4P 175,34 ET9 257.68 ZAE

PLAN£TOCENTRIC CONIC

C3 _8,443 VHL 6,2OO OLA 27,35 RAL 41.68 R40 6568,5 VEL |2,642 PTH Z,29 VHP 10,620 0P4 5.45 R4P 31.60 ICE 1.6377

LNCH ATMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 L4 T .INJ Z LONG

90.00 Z 40 34 3466.82 -20.B0 J30.06 283,JI 70,34 3 38 40 2586.8 "23,29 122.28

90.00 0 30 50 3909,88 -9.J9 155.65 277.95 63.10 I 36 0 3309.9 -I2,73 148.76

100.00 4 40 12 3101,12 -24.67 103.09 ?84.5! 72,56 5 31 54 2501.1 -26._2 94,95

lO0.O0 J 13 52 3770.82 *5.59 143.51 276,0| 60,59 2 16 43 3170.8 -9.47 136,86

110.00 6 46 25 2706,I8 -3J.69 75.30 286.72 76,45 7 3] 31 2106,2 -33.?2 66,4l

liD,DO I 24 9 3738.52 ,60 137.22 272,17 55.82 2 26 Z$ 3138.5 -3.89 J3J,Ol

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMIN4TION 4CCUR4CV

TOE Z.2780 TR4 3.7451 TC3-2.4887 BAU 1.279| SGT 5400,2 SGR 425.6 5G3 I04,6 ST 2410.1 SR 424,B 55 490.6

ROE ,4597 RR4 .0239 RE3 .0063 FlU .OI08B RRT .4207 RRF ,3964 RTF .9315 CRT ,8818 CRS -.8005 CST -.9881

FOE ,4570 FR4 1.0502 ¥C3 -.2449 BSP J7713 SGB 5416.9 R23 ,0028 RJ3 ,9315 L54 2486.8 MS4 2J3,0 S$4 14.3

ODE 2,3239 BRA 3.7482 8C3 2.48F7 FSP -352 5G! 5403.E SG2 385.9 THA 1,9I ELl _439._ EL2 199,0 ALF 8.89

LIUNCN C4TE 0EC 30 1965 FLIGNT TIME 196.00 4RRIV4L CATE JUL 14 1966

HELIOCENTRIC CONIC

RL 147.11 LAL. .00 LOL 98.09 VL

RP 10B,Z7 L4P -Z,2Z LOP 35.53 VP

RC 207.465 GL 9.76 GP -4,44 ?4L

PLANETOCENTRIC CONIC

C3 43.113 VHL 6.566 OL4 27,11RAL

LNCH A?NTH LNCH TIME L-I TIME INJ LAT

90.00 Z 59 47 3490.50 -g0,72

90.00 0 34 47 3964.09 -7.50

100.00 4 56 33 3114.08 -24.40

IO0.O0 I ZO 42 38j5.73 -4,OB

110,00 7 0 45 27Z5.45 -31,37

liD.00 I 33 O 3777.J3 2,08

OIFFERENTI4L CORRECTIONS

TOE Z,2787 TRA 4.1877 TC3-2.1872 BAU 1.2607

ROE .4793 RR4 .0434 RE3 .O016 FAU .0098|

FOE ,4449 FRA I.IlOl FC3 -,|970 BSP J7749

ODE 2,3286 BRA 4.1879 BE3 2.1872 FSP -346

0IST4NCE 574.718

E5.948 G4L 9.54 4?k 87,50 HE4 297,42 SNA 116,80 ECC .30480 INC Z.5024 vJ 30.265

36.267 G4F 17.26 4ZP 88.85 T4L 456,6| TAP 94.03 RC4 61,_0 4PO I52.41 V2 35.000

48.87 Z4P 175.15 ETS 248.63 Z4E 132.80 ETE 184.69 Z4C IZ8.00 ETC 167.90 ELF 178,04

44.58 R40 6568.6 VEL 12.$25 PTH 2,3,3 VMP 11,037 0PA _.42 RAP 35.82 ECC 1,7095

INJ LONG INJ RT ASC INJ 4ZMTH ]NJ TIME PO C$T TIM INJ 2 LAT INJ 2 LONG

150.30 288.|8 70.25 3 57 58 g890.5 -23.22 122,52

158.75 282.26 62,62 1 40 51 3364.1 -II,II 151.93

103.96 289.54 72.17 5 48 27 ZSI4.I -26,61 95,B_

145.99 280.39 60.36 2 24 18 3215.7 -8.00 139.39

76.72 291.8I 75.67 7 46 I0 2125.5 -35.02 67.88

139,24 276.56 55.87 2 39 57 3177,I -2,42 133.03

MID-COURSE EXECUTION ACCURACY ORB/T OETERMIN4 T|ON ACCUR4CV

SGT 5390.4 $GR 420.6 SG3 102.3 ST 2340.5 SR 418.6 SS 483,8

RRT .4414 RRF .418I RTF .9374 CRT .8652 CRS -.7845 CST -,9893

SG8 5406,8 R23 .0026 R|3 ,9374 L54 2416.3 MS4 220.3 $S4 I3.5

SGI 5393.6 9G2 377.2 TH4 J,98 ELl 2368.6 EL2 207.4 ALF 8,87

LAUNCH OATE OEC 30 1965 FLIGHT TIN_ 198.00

HELIOCENTRIC CONIC 01STANCE 579.32J

RL 147.11 LAL .00 LOt. 98.09 VL 25.805 GAL 10.64 AZL 67.59 HCA

RP 108.23 LAP -2,07 LOP 38,73 VP 36.249 GAP I8.02 AZP 88,77 TAL

RC 209.146 GL 8,80 GP -4.38 ZAL 46.51 lAP J74.82 ET$ 240.26 ?AE

PLANETO_ENTRIC C_C

C3 48.648 VHL 6.975 OLA 26.82 RAL 47.30 RAO 6588.8 VEL I3.039 PTH

LNCH AZMTH LNCH TIN[ L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ T;M[

90.00 3 lB 57 3493.20 °20.65 130.47 293.17 70,I9 4 17 IO

90.00 0 37 I9 4022.02 -5.68 162.02 286,41 62.2J | 44 Z|

JO0.O0 5 lZ 55 5125.82 -24.15 104.74 294.47 71,83 6 5 O

JO0,O0 1 26 3 3864.64 -2.43 148.68 284.63 60.20 2 30 27

liD.DO 7 14 52 2744.J9 -3|.05 78.08 296.78 74.92 B 0 37

IlO.O0 I 40 34 3819.03 3,66 141.43 280.83 55.99 Z 44 I3

DIFFERENTI4L CORRECTIONS NJO-COUR$E EXECUTION ACCURACY

TOE 2.28J| TRA 4,6610 TC3-|.898! BAU |,2345 5GT 5378.4 SGR 4|4.7 SG3 100.2

ROE .4995 RRA .0650 RC3 ".001_ FAU .00870 RRT ,4624 RRF .4405 RTF .9432

FDE ,4351 FRA 1.J757 FC3 -.|548 BSP J7683 SGB 5394.4 R23 .0026 RJ3 .9432

BOE Z.335J BR4 4.6614 BE3 J.8981 FSP -337 5G| 538J.9 SG2 367,5 THA 2.05

ARRIV4L D4TE JUL ]6 1966

300,62 SMA JJ6.58 EEC .3|6T5 iNC 2.4107 Vl 30.285

J54,99 TAP 95.61 RCA 79.65 4PO |53,50 V2 35.014

|32,81 ETE |84.65 74C 130,30 ETC 167.63 CLP I77.23

Z.38 VHP J|.498 OPA 7.3? R4P 36.04 ECC 1.8006

PO C$T TIM INJ Z LAT |NJ 2 LONG

E893.2 -23,17 122,70

34_2.0 -9.35 155,27

2525.8 -26,41 96,67

3264.6 -6.38 142.J2

2|44.2 -32,80 69.30

3219.0 *.BI 135,22

ORBIT DETERMINATION ACCUR4C Y

ST 2274.6 SR 41D,7 99 479.T

CRT .8477 CR5 -.7655 C$T -,9906

L$A 2348.B M$4 226.3 SS* 12.8

ELI 2301.4 EL2 215.3 4LF B.78
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 2. 1965-663

LaUNC_ _AT£ 0£C 30 1965

HELIOCENTRIC CONIC

RL 147.11 LAL .00

RP 108.19 LAP -t.92

RC 710.800 GL 7.87

PLJNETO(ENTR[C CONIC

C3 55.225 VNL 7.431

LNCN AZNTH LNCH TJNE

90.00 3 37 40

90.00 0 38 49

I00.00 9 29 2

100.00 I 30 B

110.00 7 28 40

110.00 1 46 99

FLiGNT TIME 200,00 ARR]V4L C4TE JUL IB 1966

DISTANCE 983.721

LOL 98,09 VL 25.763 GAL ]|,83 A?L 87,69 HCA 303.BZ SN4 116.36 ECC .33005 INC 2,3179 Vl 30.Z85

LOP 41,94 VP 36.232 GAP IB,B6 A?P 89.7J TAL 153,43 TAP 97.26 RCA 77.99 APO 154.76 VZ 35.0_7

GP -4.32 ?AL 44.30 TAP ]74.3B ET$ 232.B0 ?AE 132.80 ETE 184.61 ?AC 132.96 ETC 167.30 CLP 176.40

0LA 26.48 RAL 49.83 RAO 6969.0 VEL 13.299 PTN 2.43 VHP 12.009 0PA 8.2B RAP 38.24 ECC 1.9089

L-I TIME IN] LAT |NJ LONG IN] RT A$C ZNJ A?MTH IN] TIN£ PO CST TIN IN] Z LAT IN] Z LONG

3495.93 -20.59 130.65 296.05 70.1Z 4 35 55 2895.9 -23.11 ]ZZ,B8

4082.27 -3.75 ]65.4| 290.42 61.9| ! 46 51 3492.3 -7.49 158.71

3136.88 -23.92 105.4B 29_.30 7].51 6 2] |9 253_!9 -26.22 97.43

3916.54 -.67 151.53 288.72 60.1J 2 35 24 33|6.5 -4.69 ]44.99

2762.56 -30.71 79.41 301.65 74.20 B ]4 42 2J62.6 -32.57 70.68

3863.63 5,37 143.77 284.96 56.19 2 51 23 3263.6 .89 137.55

CIFFERENT]AL CORRECTIONS NI0-COURSE EXECUTION ACCURACY

TDE 2.2777 TRA 3.1632 7C3-1.6303 BAU 1.2037 SGT 5360.4 5GR 407.5 SG3 98.]

ROE .9192 RRA .0882 RE3 -.0036 FAU .00764 RRT .4824 RRr .4618 RTF .949|

FOE .4252 FRA 1.2491 FC3 -.1]98 BSP J7723 SGB 5375.9 R23 ,0022 RI3 .9491

BDE 2.3361 BRA 9.1640 BC3 1,630_FSP *33J SGI 5364,0 SG2 _56.?THA 2.1]

LAUNCH OAT_ OEC 30 1963 FLIGHT TIME 202,00

HELIOCENTRIC C(_qIC 0I$TANC[ 587.874

RE 147.]1 LAL .00 LOt. 98.09 VL 25.723 GAL 13.|2 AZL 87.79 HCA 307.03 SMA

RP 1Q8.]5 LAP -|.76 LOP 45.J4 VP 36.216 GAP 19.80 A?P 88,67 TAL 15|.95 TIP

RC 212.427 GL 6.98 GP -4,26 ?AL 42.26 ZAP I?3.B3£TS 226.31 ?AE 132.74 £TE

PLANE TOCENTR|( (ONrC _'

C3 63.O71 VHL 7.942 DLA 26.|0 RAL 52.|B RAO 6569.2 VEL 13.580 PTH 2.48 VHP

LNCH AZMTH LNCH TIME L-I TIME IN] LAT

90.00 3 95 40 3A99.18 -20,51

90.00 0 39 29 AI43.B4 -|,77

JO0.O0 9 44 43 3147.64 -23.6B

100.00 | 33 7 3910,62 J.]6

110.00 7 _2 0 2780.67 -30.37

110.00 ] 92 20 3910.36 7.]3

OIrFER£NTIAL C(_RECTIONS

T0E 2.2754 TRA _.7033 T(3-].3B09 BAU 1.1644

ROE .9386 RRA .1J32 Re3 -.0045 GAU ,006_6

rOE .4171 _RA 1.3209 FC3 -.0900 BSP 17727

BO£ 2.3382 BRA 5.?044 8(3 J.3809 FSP -325

ORBIT DETERNINATION ACCURACv

ST 2206.6 SR 400.9 SS 476.7

CRT .8289 CRS -.7924 CST -.9918

LSA 2281.1 NSA 231.1 SSA 17,]

ELI 2231.8 EL2 221.7 ALF B,65

ARRIVAL GATE JUL ZD J966

116.14 ECC .34491 ]NC 2.2067 VI 30,285

98,98 RCA 76,08 APO 156,20 v2 39,040

|84,97 ?AC |34.79 ETC 166.9J CLP 175.53

12.579 0PA 9.I6 RIP 40.42 ECC 2.O3PO

INJ LONG INJ RT A$C INJ AZMTH INJ TZN_ PO CST TIM INJ E EAT INJ Z LONG

J30.B6 302.78 70.04 4 54 0 2B99.2 -23.05 123.|O

J68,85 294.29 61.73 ] 48 33 3543.8 -5.94 16?.19

106.|9 303.99 71.20 6 37 11 2547,6 -26.D3 98.18

194.49 292.66 60.13 2 39 18 3370.6 -2.BZ J47.97

BO.?l 306.37 73.50 8 2B 21 2180.7 -32.33 72.04

|46,24 288.96 56.48 2 57 30 3310.4 2.69 139.99

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURAC r

SGT 5338,6 sGR _99.J SG3 96.1 ST 2342.I SR 389.3 55 476.]

RRT .5023 RRF .483I RTF .9549 CR7 ,8094 CRS -.7361 CST -.9930

5GB 5353.5 R23 .0017 RJ3 .9549 LSA 2216.3 NS_ 234.3 SSA 11.5

$GI 5342.3 SG2 344.9 THA 2.]6 ELI 2J65.4 £L2 226.3 4LF 8.47

LAUNCH CATE C£C 30 1965 FLIGHT TIME 204.00 4RRIV&L 04T[ JUL ?? 1966

HELIOCENTRIC CONIC

RL 147,11 LAL .00 LOL 98,09 VL

RP 10_.|] L4P -1.60 LOP 49.39 VP

RC 214.027 GL 6,1_ GP -4,2| 74L

PLANETOCENTR_C CONIC

C3 72.479 VHL 8.513 0LA _t? 0 RAL

0]STANCE 591.723

25,683 G4L 14.54 A?L 87.91HCA 310.24 SMA 1J9.94 ECC ,36158 INC 2.0914 vJ 30.Z85

36.201 GAP 20.86 AZP 88.65 TAL ]90.57 TAP I03,81 RCA 74.02 APO 197.8_ v? 39.0_

40.39 ?AP 173.]7 ETS 220.79 ?AE 132.64 ETE |94.92 ?AE 136.97 ETC 166.45 CLP 174,61

54.32 RA0 6_69.4 VEL 13.922 PTH 2.54 VHP J3.218 DPA 10.00 RAP _4?,59 E_( Z,IgZP

LNCH A?NTH LNCH TIME L-I TIME IN] LAT

90.00 4 12 91 3303.16 -20.42

90.00 O 39 27 4206.06 .23

I00.00 3 99 49 3198_30 -23.45

I00.00 1 35 10 4026.14 3.04

110.00 7 54 48 2798.33 -30.02

liO.O0 | 56 40 3958.68 8.94

c]rrERENT]AL CC_RECT]ONS

rOE Z.2753 TRA 6.2863 TC3-|.1903 BAU 1,1146

RDE .997? RRA .|3g9 RC3 -.0045 FAU .00942

FDE .4JO6 FRA 1.4039 re3 -.0647 BSP 17720

BDE 2.3427 BRA 6.2879 BC3 1.|903 FSP -319

IN] LONG IN] RT ASC IN] A?MTH IN] TIME PO CST TIN IN] 2 LAT IN] Z LONG

131.1| 307.36 69.95 5 Jl 14 2903.2 -22.97 IZ3.36

|72.32 298.01 61.68 I 49 33 3606.1 -3.59 165.68

106.89 308.52 70,91 6 52 27 2556.3 -25.83 98.91

157,54 296,45 60.25 2 42 16 3426.J -.94 |91.02

81.98 310.93 72,82 8 41 27 2198.5 -32,07 73.37

148.BI 292.83 56,87 3 2 39 3358,7 4.52 142,5?

MI0-COURSE EXECUTION _CCURACY ORbiT DETERN[NATION ACCURACv

SGT 53J2.8 SGR 389.7 SG3 94.2 S1 20S1.5 SR 376.6 SS 478.Z

RRT ,5219 RRF .5042 RTF .g605 CRT .7899 CRS -.7202 CST -.994Z

SGB 5327.0 R23 .001! R13 .9605 LSA 2|55.8 MSA 235.7 SS* lO.8

SGJ 53|6.7 SG2 352.2 THA 2.20 ELI 2]02.8 £L2 228.B ALF _.Z3

LAUNCH GATE 0EC 30 1965 FLIGHT TIME 206.00 ARRIVAL DATE JUL 24 1966

HELIOCENTRIC CONIC DISTANCE 595,193

RL 147.11 LAL .00 LOt. 98,09 VL 25.646 GAL 16.09 AZL 88,04 HCA 313.45 5MA

RP |O8.07 LAP -].43 LOP 5i.56 VP 36.18"t GAP 22.04 AZP B8.65 TAL 149.30 TAP

RC 215.599 GL 5,29 GP -4.i6 7AL 38,68 ZAP 172.40 ETS 2|6.00 ZAE |32.48 ET[

PLANETOCENTRIC CONIC

C3 83.8J3 VHL 9.]55 OLA 25.26 RAL 56.27 RAO 6569.6 VEL |4.323 PTH 2.6J VHP

LNCN AZMTH LNCH TIME L-! TIME IN] LAT fNJ LONG rNJ RT A$C |NJ A_NTH IN] T|NE

90.00 4 29 9 3907.8] -20.3! ]3|.4I 31|,75 69.84 5 27 33

90.00 O 38 46 4268.39 Z.24 175.80 301.58 61.76 | 49 54

100.00 6 14 12 3168,89 -23,2| 107,59 312.87 70.61 7 7 |

100.00 ] 36 20 4082.33 4.g4 160.65 300.09 60.48 2 44 22

|10.00 8 6 58 2816.08 -29.66 83.22 315.29 72.17 8 53 55

|10.00 2 0 3 4008,|J 10.77 151,47 296.54 57.36 3 6 5|

OIFFER£NTIAL CORRECTION5 NI0-COUR$E EXECUTION _CCuRACY

T0E 2.2835 TRA 6.92_5 TC3 -.9370 BAU ].0499 SGT 5285.4 SGR 379.3 $G3 92.4

R0E .9766 RRA ,1683 RC3 -,003? FAU .004]9 RRT ,_415 RRF .5253 RTF .9660

FOE ,4072 FRA ].4964 FC3 -.04_8 BSP ]7599 5GB 5299.0 R23 .0006 RI3 .9660

BOE 2,3_92 BRA 6.9246 BC3 .2370 FSP -3JJ 50! 5299,4 502 3J8.6 TH_ 2.23

|15,74 ECC .39032 INC J.2645 v| 30.?85

102.75 RCA 7J,?2 APO 159.76 V2 39.067

]B4.47 ZAC ]39,|0 ETC J69,92 CLP |73,64

]3.939 OP_ J0.79 RAP 44.70 ECC 2,3794

PO C$T TIN IN] 2 LATJNJ Z LONG

2907.8 -22.89 123.67

366B.4 -J.95 169,J7

2568.9 -?5.64 99.64

3482,9 ,97 194.)!

22]6,] -3J.B| 74.67

340B.I 6.39 145.17

ORBIT O_TERMINAT_ON ACCURACY

ST 2027.4 SR 362.6 55 483.9

(RT ,7700 CRS -.7059 CST -.995?

L$_ 2|02.6 MSA 235.D SSA 10,?

ELI 2046.8 EL2 729,_ ALF 7,94

L
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 2, 1965-66 J

LAUNCH DATE DEC 30 1965 FL|GHT TIME ZOB,00 ARRIVAL DATE JUL 26 1966

HELIOCENTRIC CONIC

RL 147.11 LAL .00 LOL

Rp IO8.03 LAP -1.25 LOP
RC 217.144 GL 4.50 GP

PL4NETOCENTR[C CONIC

C3 97.578 VHL 9.879

LNCH AZNTH LNCH TIME
90.00 4 44 20

90,00 0 37 27

100,00 6 Z7 49

100.00 J 35 39

llO.O0 8 18 27

lIO.OO t 2 _0

DIFFERENTIAL C_RECTION$

TOE z.zgz9 TRA 7.6088 TC3 -.7454 BAU .97Z5

ROE .5950 RRA .1979 RE3 -.0025 FAU .00280

FOE .4047 FRA 1.5977 re3 ".0249 BSP 17593

BDE Z.3688 BRA 7.6114 BE) .7455 FSP -305

0|STANCE 59b.|97

98.09 VL 25.609 GAL JT.BZ AZL BB,IB HCA 316.56 SMA Z|5.56 ECC .40147 INC J.BZ33 Vl 30.295

54,77 VP 36.174 GAP 23.39 _TP 88.67 TAL 148.17 TAP |04.63 RCA 69.16 JPO 161.95 VZ 33.080
-4.12 Z4L 37.16 ZAP 17J.54 ET9 211.93 ZAE 132.56 ETE 184.41 ?AC 14|,16 ETC 165.32 CLP 172.60

OLA 24.80 RAL 58.02 RAD 6569.9 VEL 14.795 PTH 2.67 VHP J4.752 0PA 11,55 RAP 46.77 ECC 2.6059

L-I TIME |NJ LAT INJ LONG iNJ RT ASC |NJ AZNTH INJ TIME PO CST TIN ]NJ Z LAT INJ Z LONG

3512.95 -20,19 131.74 3J3.92 69.7Z 5 42 53 2912.9 -22.77 124.02

4330.42 4,24 179.27 304.98 61.98 I 49 37 3730.4 .46 172.63

3179.33 -22.97 108.28 3J7.0J 70.33 7 20 48 2519.3 -25.44 100.35
4139.27 6.83 153.80 303.55 60.83 2 45 38 3539.3 2.89 J57.Z3

2833.47 -29,30 84.42 3J9.44 71.54 9 5 40 2233.2 -31.53 75.93

4058.J9 1_.59 154.21 300,10 57.96 3 10 B 3458.2 8,27 147.7B

MI0-COURSE EXECUTION ACCURACY _RBIT 0[TERNINATION ACCURACY

SGT 5251,2 5GR 367.6 SG3 90.6 ST J974.3 $R 347,2 SS 491.9

RRT .5601RRF ,5457 RTF .9712 CRT .7303 CRS -.6914 CST -.9952

SGB 5264,0 R23 -,0001 213 .9712 LSA 2050.9 MSA 232.fl SSA 9.5

SGI 5233,Z 552 304.3 TMA 2.25 ELI 199J.7 EL2 227.5 ALF 7.62

LAUNCH DATE DEC 30 1983 FLIGHT TIME ZIO.O0 ARRIVAL 0ATE JUL 28 1966

HELZOCEN]RIC CONIC

RL 147.11 LAL .OO LOL

RP 107.99 LAP -1.07 LOP

RC 218.562 GL 3.75 GP

PLANETO_ENTRIC CONIC

C3 114.420 VHL 10.897 OLA

OISTANCE 600.575

98.09 VL 25.575 GAL 19.73 AZL 88.34 HCA 3J9.97 SMk
57.98 VP 35.152 GAP 24.93 AZP 88,73 TAL 147,21 TAP

-4.08 ZAL 35.83 ?AP 170.55 ET$ 208.45 ZAE J31.95 ETE

115.38 ECC .42544 INC 1.8841 VJ 30.285

107.08 RCA 66.29 APO 164.41 v2 35.092

184.55 ZAC 145.13 ETC 164.64 ELF 171.48

24.52 RAL 59.55 RA0 65?0.2 VEL 15,354 PTH 2.75 VHP 15.680 OPA 12.25 RAP 48.78 ECC 2.8831

INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

152,08 319.85 69.59 5 57 J1 2918.5 -22.67 124.37

192.72 308.19 62,5J I 48 39 3791.B 2.44 176.03

108,93 320.90 70,05 7 33 43 2589.4 -25,25 101.03
155.97 305.83 51.29 2 45 4 3595.9 4.80 J60.55

85.56 323.34 70.95 9 15 40 2249.5 -3J,26 77.13

156.99 303.48 58.55 3 12 50 5508.5 10,14 150,47

MI0-COUR$E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 5213.4 $GR 354.7 SG5 88.9 ST 1925,7 SR 550.6 99 503.3

RRT .9780 RRF .5555 RTF .9150 CRT .7315 CRS -.8784 C$T -.9970
$GB 5225.4 R25 -,0007 RJ5 .9750 LSA 2004.8 MSA 228.0 $$A 9.0

$51 5217.4 $52 289.2 THA 2.25 ELI 1941.0 EL2 225.8 ALF 7.26

LNCH AZNTH LNCH TIME L-I TIME IMJ LkT
90.00 4 58 33 3518.28 -20.07

90.00 0 55 28 4_91.80 " 5,19

IO0.O0 6 40 35 3189.40 -22.74

IO0.O0 J 36 8 4195.92 8.70

110.OO 8 29 10 2849.60 -28.94

110.O0 2 4 I 4108.48 14.39

DIFFERENTIAL CORRECTIONS

TOE Z.3J18 TRA 8.3600 TC3 -.5718 BAU .8748

ROE .6130 RRA .2285 RE3 -.0009 FAU .00126

FOE .4051 FRA l.TllO FC3 -.0095 BSP 17556
POE Z.3917 BRA 8.3631BC3 .57;8 FSP -_00

LAUNCH DATE DEC 30 1985 FLIGHT TIME 212.00 ARRIVAL DATE JUL 30 1966

HELIOCENTRIC CONIC

RL 147.11 LAL .00 LOL 98.09 VL

RP 107.95 LAP -.89 LOP 61.19 VP

eC 220,152 GL 5.02 GP -4.05 ZAL

PLANETOCENTRIC CONIC

C3 135.213 VHL 11.628 0LA 25.83 RAL

LNCN AZNTH LNCH TIME L-I TIME INJ LAT

90.00 5 11 41 3523.42 -19.94
90.00 0 52 45 4452.25 8.09

100.00 6 52 22 3198.81 -22.52

100.00 I 54 45 4252.0? 10,52

JIO.00 8 39 3 2855.07 -28,59

110.OO 2 _ 34 4158.60 15.15
_IFFERENTIAL CORRECTIONS

TOE Z.3433 TRA 9.1844 TC3 -.4J59 8AU .7519

ROE .6305 RRA .2597 RE3 .0009 fAU-.O0055
rOE .4087 FRA 1.8384 FC5 .0035 BSP 17499

BDE 2.4267 0RA 9,1881 BE3 .4159 FSP -295

DISTANCE 602.189

25.544 GAL 21,89 AZL 89.52 HCA 323.09 SMA 115.22 ECC .45271 INC 1.4821 Vl 30.285

35,152 GAP 26.69 AZP 88.81 TAL 146.45 TAP 109.54 RCA 53.06 APO 167.38 VZ 35,105

54.70 ZAP 169.45 ET$ 205.58 ZAE 131.54 ET[ 184.27 ZAC 145.00 ETC 163.90 CkP 170.26

60,85 RA0 6570.5 VEL 15.017 PTH 2,82 VMP 16.745 0PA 12.91 RAP 50,71 ECC 3.2253
INJ LONG INJ RT ASC INJ AZMTH INJ TIM( PO CST TIM INJ 2 LAT |NJ 2 LONG

132.40 325.49 69.47 6 10 25 2923,4 -_._6 J24,7J

196.15 511.19 82.77 I 45 57 3852,2 4.37 |79.44

109.5_ 324.52 59.80 7 45 41 2598.8 -25.06 101.61

170.J5 309,89 61.86 2 45 37 3852.1 5.68 163.47

86.55 326.95 70.41 9 26 48 2265.1 -30.99 76.Z$

159.81 306.54 59.45 3 13 52 3558.6 11.97 155.19
MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 5171.5 $GR 340.8 $55 87.3 ST 18#0.6 $R 313.5 SS 319.2

RRT .5952 RRF .5841RTF .9804 CRT .7J41CR$ ".8589 CST ".9977
$GB 5182.5 223 -.0014 R13 ,9804 LSA 1953.5 NSA 221.5 $Sk 8.4

$51 5J75.3 852 275.5 THA 2.25 ELI 1894,1 EL2 218.0 ALF 8.88

LAUNCH DATE DEC 30 J985 FLIGHT TIM( 214.00 ARRIVAL 0ATE AUG I 1988

HELIOCENTRIC CONIC
RL 147.11 LAL .00 LOt. 98.09 VL

RP JO7.91 LAP -.70 LOP 64.41 VP

RC 221.515 GL 2.33 GP -3.99 7AL

PLAN[TO_ENTRIC CONIC

C3 I51.I36 VHL 12.694

LNCH ATMTH LNCH TIM(
90.00 5 23 43

90.00 0 29 11

100.00 7 3 11

IO0.O0 I 32 24

llO.O0 8 48 1

liD.D0 2 4 4

DIFFERENTIAL CORRECTIONS

TOE Z.3955 TRAI0.0984 TC3 -.2761 BAU .5947

RO[ .648_ RRA .2911 RC3 .0028 FAU-,O0280

FOE .4J7J FRA 1.9834 FC3 .0150 BSP 17324
BOE 2.4817 9RA|0.1006 BE3 .2761 FSP -288

OI$TANCE 602.8_

25.514 GAL 24.55 AZk 88.73 HCA 325.31 SMA 115.O7 ECC .48383 INC 1.2703 Vl 30.285

38.143 GAP 28.73 AZP 88.94 TAL 145,95 TAP 112,28 RCA 59.39 APO 170.74 V2 35.117
33.80 ZAP 158.22 ET$E02.59 ZAE 151.00 [TE 184.18 ZAC 146.75 ETC 165.09 CLP 188.91

OLA 23.31RAL 81.92 RAO 55?0.8 VEL 16.807 PTH 2.90 VHP 17.975 OPA 13.5! RAP 52.55 ECC 3.6519

L-I TIM_ INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT IMJ 2 LONG

3527.92 -19.84 132.69 326.81 69.37 6 22 31 2927.9 -22.47 J25.01
4511,50 9.92 J88.54 315.94 55.34 l 44 25 39J|.5 6.25 182.??

520?.20 -22.52 JI0.09 327.81 59.$8 ? 56 58 260?.2 -24.90 102.24

4307.45 12.28 173.32 312.71 52.53 2 44 11 3707.5 8.50 J66.56
2979,24 -28.25 97.6J 330.25 69,92 9 36 0 2279.2 -30.73 79,25

4208.18 17.84 162.55 309,57 60.35 3 J4 J2 3508.2 13.76 155.93

MID-COURSE EXECUTION ACCURACY ORBIT DET[RHINATION ACCURACY

$GT 5J26.5 8GR 525.8 $53 85.8 ST IB40.O SR 295,.7 $$ 540.1

RRT .6115 RRF .6019 RTF .9844 CRT .5988 CRS -.65?5 C$T -.9983

5GB 5157.0 R25 -,D020 RJ5 ,9845 LSA J928.5 M$A 213,2 SSA 7.9
SGI 5|30.5 SG2 257.6 THA 2.23 ELI 185J.7 £L2 2)0.2 4Lr 6,49
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL 2. 1965-66_

LAUNCH CAT? CEC 30 J965 fLIGht fINE 2JG.OO ARriVaL ;ate _UG 3 1966

HELrOC£NTRIC CONIC

RL 147,11 LAL ,00 LOL 95.09 VL

RP |07.87 LAP -.52 LOP 67.62 VP

RE 223.050 GL 1.66 GP -3.95 ?AL

PLJNETOCENTR[C CONIC

• C3 193.800 VML 13.92J 0L4

LNCH ATNTH LNCH TINE L-I TIME
90.00 5 34 34 3531.26

90.00 O 24 38 4559.36

JO0.OO 7 12 55 3214,J2

;00.00 I 28 55 4361,73

JlO.00 $ 55 55 2591.71

]lO,O0 2 2 24 4256.90

OIFFERENT[AL CC_RE(TIONS

TDE 2.4645 TRA1J.OgT4 TC3 -.I538 BAU .3985

ROE .6656 RRA ,3213 RC3 ,0046 FAU*,O0554
FDE .4792 FRA 2.1470 FC3 .0245 BSP I7235

BOE 2.3528 8RAIJ,J020 $C3 ,1538 FSP -284

DISTANCE 602,100

25.469 G&L 27.12 A?L $$.98 HEA

36.137 GAP 31.i2 A?P $9.12 TAL

33.15 ?AP 166.8| ETS 200.3I ?AE

329.53 $N4 |I4.94 £CC .51945"INC 1.0194 VJ ]O.?Hf

145.77 TAP |15,_0 RCA 55.23 APO 174.64 v2 35.130

130.30 ETE |84,08 ?AC 148.34 ETC i62,Z4 CLP 167.40

22.77 RAL 62.71 RAO 6571,1 VEL 17,752 PTM 2.99 VHP 19.399 0PA 14.05 RAP 54.20 ECC 4_|899

INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 L4T INJ Z LONG

-19.76 132,9D 329.75 69.29 6 53 25 293J.3 -ZZ,40 125.13

11.66 192,B9 316.39 64,01 I 40 47 3969.4 B.DB 186,D5

-22,J5 110.5A 330,72 69.40 $ 6 29 2614,1 -24.76 IOE.TI

J3.96 176.47 315.22 63.30 2 41 40 3761.7 10.27 169.63

-27.97 88.46 333,13 69.49 9 44 10 2291.7 -30.49 80.17

19,46 I65.51 3J2.21 61.32 3 |3 21 365_,9 15.48 J38.63

ORBIT 3ETERNINATION.ACCURACY
5T J799.2 SR 277.3 SS 565.6
CRT .6551Cg5 -.6494 CST -.9988

LSA 1593.4 MSA Z03.4 5SA T._

ELI 1809.3 EL2 200.9 ALF 6.10

MID-COURSE EXECUTION ACCuRAcY

SGT 5074.1 SGR 509.5 SG3 84.4
RRT ,6256 RRF .6176 RTF .9878

SGB 5053.6 R23 -.0026 R13 .9875

SGI 5077.8 $G2 241.2 TH_ 2.19

LAUNCH DATE DEC 30 1965 FLIGHT TIME 218,00 ARRIVAL DATE AUG 5 J966

HEL/C_ENTRIC CONIC

RL 147.J1 LAL .00 LOL
RP 107.84 LAP -,33 LOP

RC 224.456 GL 1,03 GP

PLAN[TOCENTRI( CONIC
C3 233.423 VML J3.344 OLA

DISTANCE 599.676

95.09 VL 25,467 GAL 3,0,33 AZL 89.28 HCA 332.75 SNA IJ4.83 ECC .56026 INC .7152 vJ 30.ZB3

70.$4 VP 36.13_GAP 33,92 AZP 89.36 TkL 145.99 TAP 118.74 RCA 50.49 APO 179.16 v2 35.14!

-3.90 ?AL 32,79 ZAP 165.19 £TS 198.17 ZAE 129.41ETE 153.96 ZAC 149.74 ET( 161.38 CLP 163.7|

22.20 RAL 63,19 RAD 657J.4 VEL IB.$BB PTH 3,07 VHP 2J.065 DPA 14.53 RAP 35.69 ECC 4.8743

INJ LONG INJ RT ASC INJ AZNTH INJ TINE PO CST TIN INJ 2 LATINJ 2 LONG

133.D0 332,26 69.26 6 43 I 2932.8 -22.37 125.33

J96.20 3J8.49 64,75 J 35 59 40_3.7 9.91 J89.2#

110.86 333.20 69,25 $ 15 6 2619.0 -Z4.66 103.O4
I79.59 317.39 64,15 2 37 50 3814,7 11.96 172.65

89.13 333.58 69.14 9 51 I0 2302.0 -30.29 80.9!

168.36 3|4.5J 62.35 3 11 9 3704.5 17.12 161.36

MID-COURSE EXECUTION ACCURACv ORBIT DETERMINATION ACCURAC_

SGT _015.7 $GR 291.9 SG3 $3.I ST 1759.5 SR 258,5 SS 597.3

RRT .6378 RRF .6308 RTF .9908 CRT °6736 ERS -.6431 CST -.999!

SGB 5024.2 R23 -.0031 RI3 .9907 LSA 1866.1HSA J92,3 9SA 6.7

$GI 5019.2 SG2 224.7 THA 2.I3 ELI 1768.2 EL2 190.| ALF 3.72

LNCH A?MTH LNCH TIME L-I T/HE INJ LAT

90,00 3 44 $ 3532.85 -I9.72
90.00 O 18 53 4523.65 J3.32

tO0.O0 7 21 27 3219.05 -22.04

|O0.OO I 24 15 4414.71 |5.56

II0.00 9 2 48 _90_.0J -27.72

liD.DO l 59 24 4304.51 20.99

DIFFERENTIAL CORRECTIONS
TOE 2.5629 TRA|2.20Z5 TC3 -.0468 gAU .I455

ROE ,8830 RRA .3489 RC3 .0062 FAU-.O0906

FOE .4477 FRA 2,3335 FC3 .0333 89P 17145

HOE 2.6523 BRAJA.2075 BC3 ,0472 FSP "Z$O

LAUNCH OAT£ DEC 30 1963 fLIGHT TIME 220,00 ARRIVAL OATE AUG T 1966

NCL|OCENTR]C CONIC

RL 147.11 LAL .DO LOt 98.09 VL

RP 10?.80 LAP -.I4 LOP 74.07 VP

_c 225.834 GL .42 GP -3.85 ?#L

PLANETOCENTRIC CONIC

c3 ?$9.036 VHL 17.002 OLA 21.60 RAL

DISTANCE 594,976

75.451 G4L 54.07 A?L $9.66 HCA 535.97 SNA JJ4.75 ECC .60696 INC ,3337 v] 30.?B5

36.135 GAP 57.23 A?P $9.69 TAL 146.71 TAP 12Z.68 RCA 45.10 APO IS4.39 V? 33.153

32.78 ?AP 153.32 ETS 196.23 ZAE 128.28 ETE J&3,82 ?AC J50.90 ET( J$O.SS CLP J63.76

.. ,,o .'17 ,EL20.2,7_T. 3.15 VHP 23.030 DPA 14.93 RAP 56.9_ ECC 5.7571

INJ AZNTN IN| TIN? PO C$T TIN INJ 2 LAT _NJ 2 LONG

69.27 6 51 13 2932.0 -22,35 ]25.ZB

65.63 I 29 40 4050.4 J1.47 J92,44

69.2! $ 22 22 2621.4 -24,61 103.20

65.08 2 32 27 3866,3 13.56 |73.64
68.89 9 56 50 2309.6 -30.|5 8|.45

7 22 3750.$ I8.68 164.D3

ORBIT DETERMINATION ACCURACr

ST 1719.1 $R 239,6 SS 636.3

CRT .6945 ER$ -.6385 CST -,9994

LSA I839.9 NSA 180.2 SSA 6,Z

ELI J226.$ EL2 I75,3 ALF 3.35

LNCH A?MT_ LNCN TIME L-I TINE INJ LAT

90.00 5 52 21 3532,03 -19,74

90.00 0 Jd 40 4680.41 I4,B8

100.00 7 25 4l 3221.39 -21.98

100,00 1 18 l 4466,29 17,06
J|O.O0 9 B 20 2909.61 -27.53

_0.00 1 54 51 4350.83 22.42
OIFFERENTIAL CORRECTIONS

TOE 2.6984 TRA13.4|67 TC3 .0453 _AU ,|775

ROE .7008 RR_ .3717 RC3 .0075 FAU-.OI364

rOE .4740 FRA 2.5475 re3 ,0409 $5P 17002

B0E 2.7B79 BRAI3.4219 BC3 .D459 FSP -276

[NJ LONG INJ RT A$C

132.95 534.26
199,46 320.17

111.01 535.17

182.65 319.13
89.67 337.51

171.19 316.39 63,50 3

MID-COURSE EXECUTION ACCURACY

SOT 4949.7 SGR 273.J 5G3 81.8

RRT ,6494 RRF .6404 RTF ,9932

558 4957.5 R23 -.0036 R]3 .9932

SGJ 4952.9 SO2 20_,2 TH* 2.05

LAUNCH DATE 0EC 3J 1965 FLIGHT Tll, q[ 70.00 _RRIVAL DATE MAR 11 1966

HELIOCENTRIC CONIC

RL 147.10 LAL .00
_P 107.90 LAP 2.93

RC 71.643 GL 10.$7

PLANETOCENTRIC CONIC

C3 64.540 V_L 8.03A

LNCH AZMTH LNCH TIME
90.00 I 32 57

90.00 10 35 36

100,00 12 _$ 32

lO0.O0 12 2 42

110.00 3 43 46

110.00 13 23 58

DIFFERENTIAL CORRECTIONS

TOE -.0657 TRA -.7925 TC3 -.0520 BAU .0609

ROE -,5329 RRA .j947 RC3 .060£ FAU °10576

FOE .2?09 FRA-I.GZ47 F63-1.4590 8$P 961

BOE .3369 BRA .7870 BE3 ,0798 FSP -672

DISTANCE 211.459

LOL 99.1| VL 29.873 G_L -15,10 AZL B7.04 HCA 97.$2 SNA 145.32 ECC .260?3 |NO 2,9_55 Vl $O,2_6

LOP J96.74 VP 39.34_ GAP -_.02 AZP 90.3_ TAL 251.59 TAP 350.21 RC_ |07._ _PO IB3.4_ V2 39.110

GP JI.44 ZAL 164.$5 TAP 69.50 ET$ 353.5] ZAE 175,55 £T£ 78.93 ZAC 4|,22 ETC 169.25 CLP -69.06

DLA -JJ,40 RAL 2B9.99 RAD 6569.2 VEL 13.634 PTN 2.49 VHP 4.576 DPA -g.77 RAP 305.14 ECC 2.0621
L-I TIN? IN| LAT IN| LONG IN| RT A$C |NJ AZNTH IN| T|HE PO ?ST T|N |NJ Z LAT IN| Z LONG

2143.21 -17.78 37,01 |68.48 1|2.4| Z $ 40 1543,2 -14.55 29.79

5510.91 28.3J 255,$? ]77.24 B9,$4 IZ 7 2? 4910.9 27.95 24?,02

1B99.34 -|9.21 |$.44 167.$4 113.35 3 ZO lZ 1299.3 -J5.$9 !1.23

5230.0| 29.$7 234,g$ J77._2 $$.$$ 13 Z_ 51 4530.0 29.40 ZZ_.AJ

1726.40 o23.DJ 3.A5 16_.97 116.O0 4 IZ 32 IJ26.4 -19.33 355.15

4975.71 34.05 21_.49 177.03 $G.$I J4 4G 54 43?5.? 33.24 206.34
MID-COURSE EXECUTION ACEURACV _RB/T 0ETERNIN_T|ON ACCURACY

5ST 59_.0 SGR 417,J SG3 22?.4 ST 171.9 SR 352.4 $S J62.1

RRT -.2935 RRt# -.4_?| RTF ,5656 (RT .1613 CR$ .5559 C$T -.70?4
SG8 700.? R23 .I158 R13 -._197 LSA 394.9 NSA Z14.7 SSA 19,3

SG| 557,2 $G2 352,3 THA ASS.O] ELI 353,7 EL2 iT0.1 ALF 84.77

Z129



JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL. 2, 1965-66_

LAUNCH 0ATE 0EC 31 1965 FLIGNT TINE 72.00 ARRIVAL 0kTE MAR 13 1966

HELIOCENTRIC CONIC

RL I4T.1D LAL .00

RP J07.94 L4P 2.63

RC T3,B45 GL |0.5|

PLANETOC[NTRIC CONIC

C3 63.031 VNL 7.939

LNCN ATNTN LNCH TIME

90.00 ! 34 A!

90.00 10 35 8

I00,O0 Z 50 11

100.00 12 2 19

110,O0 3 45 14

110.00 13 23 45

0ISTANCE 217.959

LOL 99.11 VL Z9.64G G4L -14.93 ATL 87.12 HCA 1OO.BA SMA 145.26 ECC .25800 INC 2.6796 V] 30,266

LOP 199.97 VP 39.311 GAP -1,39 AT_ 90.54 TAL 252.35 TAP 353.|9 RC4 I07.79 APO I82.74 V2 35.108

GP 11.90 ZAL 164.65 ZAP 74.61 [T5 354.43 ZA[ 174.27 ETE 115.60 ZAC 39.24 ETC |69.76 CLP -74.26

0LA -11.54 RAL 290.|5 RA0 6569.2 VEL |3.579 PTH Z.48 VHP 4.441 0PA -9.TZ RAP 306.12 ECC Z.0373

L-] TIME JNJ LAT IN] LONG IN] RT A$C IN] AZMTH IN] TIME PO CST TIM [NJ Z LAT [NJ Z LONG

2J33.J0 -IT.Sl 36.39 168.Z5 |IZ.6J Z 10 14 1533.1 -IA.3O Z9,19

5509.62 Z8.31 255.57 ]77.03 89.59 JZ 6 56 4909.6 27.96 846.92

JBBg.4B -18.94 17.83 ]67.61 113.56 3 21 41 J289.5 -15.60 10.64

5Z28.47 Z9.B7 Z34.87 ITT.00 88.83 13 Z9 27 46ZB.5 29.39 286.10

J717.09 -ZZ.73 2.87 ]65.73 1J6.24 4 J] 5l ]JJ7.| -19.02 355.70

4975.64 34.04 215.33 ]76.81 86.72 14 46 39 4373.6 33,2! 806.16

OIFFERENT]AL CORRE(T]ON5

TOE -.O349 TRA -.BZ4Z TC3 -,0948 8AU o1OO4

ROE -.5840 RRA .Z039 RC3 ,07Z1FAU .J1452

rOE .8723 FRA-1.6960 FC3-1.5789 BSP 1224

BDE .5869 BRA .849J BC3 .J192 FSP -726

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACv

SGT 626.8 SGR 422.7 SG3 Z41.9 ST 186.4 SR 380.8 55 164.9

RRT -,3527 RRF -,463I RTF .6422 CRT .0953 CR5 .5569 CST -.7589

SGB 756.0 R23 ,]108 RJ3 -.6812 LSA 393.3 MSA 287.8 SS4 19.3

SGI 654.I SGZ 379.0 THA 159.44 ELI 381.4 EL2 1P5.3 4LF 86.50

LAUNCH DATE OEC 31 1965 FLIGHT TIME 74.00 ARRIVAL DATE MAR 15 1966

HELIOCENTRIC CONIC

RL 147.I0 LAL .OO

RP |07.98 LAP 2.72

RC 76.070 GL ]0.35

PLANETOCENTR]C CO_IIC

C3 61,550 VHL 7.845

LNCH AZMTH LNCH TIME

90,00 ] 36 41

90.00 IO 34 53

100.00 8 52 B

I00.00 IZ 2 8

I10.OO 3 47 O

IJO.OO 13 83 45

O]FFERENTZAL CC_RRECTI(_I5

TOE -,0446 TRA -.8_O4 TC3 -.J4_ BAU .I360

ROE -.5134 RRA .2J23 RC3 .0839 FAU .II923

FOE .8688 FRA-J.7470 FC3-1.6770 BSP 15J7

B0E .5153 BRA .9153 BC3 .J6_2 FSP -773

DISTANCE 224.411

LOL 99.]J VL 29.811 GAL -J4.77 AZL 87°20 HCA 104,06 SHA 144.94 ECC .255_4

LOP 203.|9 VP 39.274 GAP -.BO AZP 90.6B TAL 251.99 TAP 356.05 RCA ]07.93

GP 12.33 7AL 164.82 2AP 79.68 (TS 355.58 7AE 171.67 ETE J34.68 ZAC 37,29

INC 2.8026 vJ 30.886

APO 181.95 V2 35.095

ETC |70.30 CLP -79.A3

OLA -J].67 RAL 290.37 RAO 6569.1 VEL J3.524 PTH 2.47 VHP 4.337 OPA -9.66 RAP 3OA.14 ECC 8.0130

L-! TIME IN] LAT INJ LONG IN] RT ASC ZNJ AZMTH IN] TIME PO CST TIM IN] 8 LAT IN] Z LONG

2122.78 -17.24 35.75 I68.08 II2.82 2 lZ 5 15Z2.8 -JA,OO 88.57

5508.44 28.31 255.49 176.87 89.55 12 6 4l 4908,4 27.95 246.84

I879.42 -18.67 17.2| 167.43 113,78 3 23 _7 1279.4 -15.30 10.04

5217.03 29.87 234.76 176.84 88.77 I3 29 15 4627,0 29.38 225.99

1707.59 -22.44 2.28 165.54 116.49 4 15 27 ]107.6 -18.71 355,15

4971.63 34.04 215.17 176.65 86,62 ]4 46 37 4371.6 33.19 Z06.03

N|O-COUR$_ EXECUTION ACCURACY CRBIT OETERNINATION ACCUR4CY

$GT 701.5 SGR 427.B 5G3 254.3 ST 202.0 SR 378.0 Ss 166.5

RRT -.4077 RRF -.4976 RTF .7008 CRT .0358 CRS .5506 CST -.8080

SG6 821.5 R23 .I0_3 R]3 -.7307 LSA 390.7 MSA 841.5 SSA lg.A

SGJ 73|.0 $G2 374.7 THA 160.61 ELI 378.l EL2 801.8 ALF 88.47

LAUNCH 0ATE DEC 31 1965 FLIGHT TIME 76.00 4RR|VAL DATE NAR 17 ]966

HELIOCENTRIC CONIC DISTANCE Z30.8J7

RL J4T.|0 LAL .00 LOL 99.|! VL 29.770 GAL -14.61 AZL 67.26 HCA |07.28 SMA 144.55 ECC .252T4 INC 2.7232 VI 30.286

RP 108.02 L&P 8.60 LOP 206.41 VP 39.231 GAP -._4 AZP 90.81 TAL 23J.52 TAP 338.79 RCA 106.02 4PO 181.08 VZ 35.082

RC 78.316 GL IO.17 GP 18.74 ZAL 164.75 ZAP 84.66 ET$ 356.37 7AE 168.64 ETE 144,36 7AC 35.43 ETC 170,8T CLP -B4.52

PL4NETOCENTRIC CONIC

C3 60.086 VHL 7.752 0LA -|].81 RAL 290.65 RA0 6569.| VEL |3.4T0 PTH Z.46 VHP 4.262 0PA °9.59 RAP 302,24 ECC 1.9889

LNCH AZNTH LNCH TZHE L-] TIME IN] LAT IN] LONG IN] RT ASC IN] ATMTH IN] TIME

90.00 ] 39 I 8112.16 -16.96 35.10 167.96 113.02 2 14 13

90,00 IO 34 49 5507.37 25.31 255.4| 176.77 89.51 IZ 6 36

100.00 Z 54 8J I869.05 -]8.38 16.58 167.31 113.99 3 25 30

100.00 12 8 9 5225.66 29.87 234.66 176.74 88.72 13 29 15

110,00 3 49 8 1697.84 -22.15 1.68 165,4J 116.73 4 17 20

I10.00 13 23 55 4969,68 34.03 2|5.02 176.54 66.54 14 46 47

OIFFERENTIAL C_RECT_ON$ NI0-COURSE EXECUTION ACCURACY

TOE -.0354 TRA -.9502 TC3 -.194| 8AU .1739 SGT 765.5 SGR 432.1 SG5 864.3

ROE -.501] RRA .8196 RC3 .0958 FAU .]2276 RRT -.4573 RRF -.5301 RTF .7462

FOE ,8600 FRA-I.7763 FC3-1.7687 BSP 1838 SGB 896.5 R23 ,J023 RJ3 -.7691

BOE .5083 BRA .9850 BC3 .2165 FSP -B15 SGJ 816.8 SG2 369.6 TNA 162.10

LAUNCH DATE DEC 3J 1965 FLIGHT T]Mt[ 78.00

HELIOCENTRIC CONIC 01STANCE 237.177

RL I47.lO LAL .00

RP 108.06 LAP 8.47

RC 80.58J GL 9.97

PLANETOCENTR]C CONIC

C3 58.63Z VHL 7.657

PO CST TIN IN] 8 L4T IN] Z LONG

1518.2 -13.70 27.94

4907,4 27.94 2A6.T6

1269-1 -14.99 9,A3

46Z5.7 29.37 225.89

1097.8 -18.3_ 35A,SB

4369,T 33.J7 805,88

ORBIT OETERNIN4TION ACCURACY

ST 219.3 SR 373.7 $5 167.0

CRT -.0141 CRS ,5403 CST -.B371

L$A 387.3 MSA 255.5 SSA 19.5

ELl 373.7 EL8 819.8 kLr 90.72

ARRIVAL DATE MAR 19 1966

LOL 99,1I VL 29.723 GAL -14.44 AZL 87.36 HCA 1|0.49 SNA 144.1I ECC ,25019 INC 8.6Al0 Vl 30,286

LOP 209.62 VP 39.184 GAP .29 AZP 90.93 TAL 850.94 TAP 1.43 RCA 108.05 APO 180.16 V8 35.069

GP J3.13 7AL 164.6_ 7AP 89.50 ET$ 357.39 ZAE I65.51 ETE 149.95 7AC 33.69 ETC 17J,4T CLP -89.49

OLA -11.96 RAL 290.99 RA0 6569.I VEL I3.4|6 PTH 2.45 VHP 4.213 OPA -9.30 RAP 300,46 ECC ].9649

LNCH ATNTH LNCH TIME L-I TIME IN] LAT IN] LONG IN] RT A$C /NJ AZNTH IN] TINE

90.00 I 41 37 2IOJ.14 -16.66 34.41 167.89 113.13 2 16 3B

90.00 ]O 34 54 5506.43 28.31 255.34 176.71 89.47 12 6 40

100,00 Z 56 52 1658.36 -18,09 15.92 Ifi7.24 ll4.ZI 3 27 50

J00.00 12 2 20 3224.44 29.67 234,57 J76.69 88.67 13 29 24

llO,O0 3 51 20 J687.74 -21.64 1.06 J65,12 1|6.96 4 J9 25

llO.O0 13 24 ZO 4967.83 34.02 214.87 176.48 86.45 14 47 8

OIFFERENT]4L CORRECTIONS NI0-COUR$E EXECUTION ACCURACY

TOE -.02?8 TRA-].0324 TC3 -.2498 BAU .2J31 5GT 877.7 SGR 435.5 SG3 27J.J

R06 -.4875 RRA ,8_58 RC3 .|072 FAU ,J2478 RRT -.5003 RRF -.5608 RTF .7804

rOE ,8584 FRA-I.7780 FC3-|.8425 BSP Z178 SGB 979.8 R23 .1025 R|3 -,7953

BOE .4883 BRA 1.0566 BC3 .2718 FSP . -837 5GI 909.B SG2 363.8 THA 163.3J

PO CST T/M IN] 2 LAT IN] 8 LONG

]501.1 -13.38 87.89

4906.4 2?.94 846.69

J258.4 -14,66 B.80

4624.4 89.36 225.80

1087.7 -]B.04 353.99

4_67o8 33,J5 805.74

ORBIT OETERM]NATXON ACCUR4CV

ST 238.J SR 368.5 5S 166.5

CRT -.0535 CRS .5363 CST -.8601

LSA 363.B MSA 869.3 $54 19.5

ELi 36b.8 EL8 837.5 ALF 93.39

2|_9



JPL TM 33-99 EARTH'VENUS TRAJECTORIES I VOL 2. 1965-66_

LAUNCH 0aTE 0[C ]I 1965 FLIGHT T|NE B0,00 ARRIVAL DATE MaR 21 1966

HELIOCENTRIC CONIC DISTANCE 243,494

RL 147.10 LAL ,00 LOL 99,I1 VL 29,G70 GaL -j4.27 A?k 87,44 HCA J13,70 SHA 143.62 £CC .24767 ]NC 2.5553 V! 30.28G

RP 108.10 LaP 2,34 LOP 212,83 VP 39,132 GAP ,79 A?P 91,03 TAL 250,28 TaP 3.98 RCa 108,05 APO |79,|9 VZ 35.056

RC 82.862 GL 9.76 GP 13,50 ?AL 164,51 ZAP 94,I7 [TS 358,44 ?a[ |62,4| ETE 153.55 7aC 32,12 [TC |7Z,10 CLP -94.29

PLANETOCENTR]C CONIC

C3 57.|B| VHL 7,562 DLA -12,|2 RAL 29|,)8 RAD 6569,0 VEL 1).362 PTH 2.44 VHP 4.|88 CPA -9,37 RAP 298.86 [CC J,941J

LNCH A?NTH LNCH TIME L-I TIME |NJ LAT

gO,O0 J 44 31 2089,62 -16,35

90.00 I0 35 6 5505.69 28.3|

100.00 Z 99 40 1847.J6 -17.77

100,00 12 _ 38 5223:39 29,85

llO,O0 3 53 56 1677,21 -21,51

110,00 13 24 51 4966,i0 34,01

OIFF_RENTIaL CORRECTIONS

TOE -.022| TRa-|.|058 TC3 -.3086 BAU ,2528

ROE -.47J9 RRA .2299 RC3 .||88 rAU ,|258|

FOE .2356 FRA-I.7639 rC3-J,�Oae BSP 2534

ROE ,472A 8RA 1,1294 Be3 ,3307 FSP -85|

IN! LONG INJ RT ASC INJ A?HTH IN! TIME PO CST TIM IN! Z LAT IN! 2 LONG

33,72 157,87 1|3,44 2 19 20 1489.6 -13,04 _6.6!

255,28 175,71 89,45 12 6 52 4905.7 77.94 246.24

15.24 167.21 If&.44 _ 30 27 124T.2 -!4.3_ 8,14

234,49 176,68 88,53 ]3 29 4J 4623.4 29.35 225.72

.42 165.29 I|7.23 4 Z| 53 1077._ -17.69 353.38

214,74 1T6,47 86.37 14 4? 37 4366.1 33.!4 Z05,61

NI0-COURS[ EXECUTION ACCURACY _RIT _E TERHINa TION aCCURaCY

SGT 976,0 SGR 438,0 SG3 275,9 ST 258,0 gR 35J,6 SS |6A.B

RRT -.5393 RRF -.5898 RTF .B063 CRT -.0840 CRS .5234 CST -,8819

$¢B 1059,8 223 _JO_? _13 -.8205 LSA 379_4 MSA 283,| SSa !9.6

SGI I00B,4 $82 357,0 THA I64,39 ELI 362,9 EL2 256,2 aLF 96.86

LAUNCH DaTE 0EC 31 I985 FLIGHT TIME 82,00 ARRIVAL DATE MAR 23 |966

HELIC_ENTRIC CONIC OISTANC£ 249,771

RL 14T.IO LAL ,00 LOL 99,J1 VL 29,613 GAL -14,10 A?L 87,53 HCA IJ6,9I SHA 143,09 £CC .24520 INC 2,4654 Vl 30.286

RP 108.14 LAP 2.20 LOP 21e,04 VP 39.077 GAP 1,27 A?P 91,12 TAL 249,53 TAP 6,44 RCA |08,01 APO |78,18 V2 . 3_.043

RC 85.J5T GL 9,53 GP I3.86 ZAL |54.34 ZAP 98.63 ETS 359.52 ?AE I59.4I ETE 155.0] ZAC 30.74 [TC |72.77 CLP -98.89

PLANETOC£NTRIC CONIC

C3 55.730 VHL 7.455 OLA -12.30 RAL 29|,82 RAO 5369.0 VEL 13.307 PTH 2.43 VHP 4,|83 0PA -9,2| RAP 297.45 ECC !.9|72

LNCH A?NTH LNCH TIME L-I TIME IN! LAT IN! LONG |NJ RT ASC IN! A?MTH IN! TIME PO (ST TIM IN! 2 LAT IN! Z LONG

gO,DO I 47 44 2077.46 -J6,02 32.98 I67.88 113.66 2 22 21 J477,5 -!2.69 25.89

90,00 JO 35 24 5505,2I 28,3J 255,25 176,75 89,43 12 7 9 4905,2 27,93 246,60

iO0.O0 3 2 45 I835.34 -J7.44 |4.32 I67.22 II4.6T 3 33 22 |235.3 -|3.97 7.45

100.00 12 3 2 5222.51 28.85 234.43 176.72 88.60 13 30 5 4622.6 _9.35 Z_5.66

JJO.O0 3 56 48 1565.I3 -21.J5 359.73 I55.29 IJ7,49 4 24 34 1065,I -J7.3I 352.74

110.00 I3 2_ 30 4964.54 34.01 2J4,62 |?5.50 85.30 J4 48 14 4354.5 33.12 205.49

DIFFERENTIAL CORR(CT/ON8 M_D-COUR$_ _X(CUTION ACCURACY ORBIT D_TERNINAT|ON ACCURACv

TOE -.0183 TRA-I.J792 TC_ -.3TOl BAU .2923 SGT |078,7 SGR 439,5 $83 277.8 ST 278,7 8R 353.8 $5 J62,3

ROE -.455J RRA .2328 RC3 .1300 rAU .12347 RRT -.5732 RRF -.6171 RTF ,8252 CRT -.1058 CR$ .5159 CST -.8955

FOE .2205 FRA-J.7260 FC3-1.9491 85P 2896 $GB 1164,8 R23 .JOT8 RI3 -.8368 LSA 376.J NSA 295.4 SSa 39.6

ROE .495_ 8RA 1.20|9 BC3 .39_3 FSP -866 SGI IJl|,0 882 349.6 TMA 165.38 ELI 358.7 _L2 Z74,8 ALF !0!.88

¢3

LNCH a?HTH

90.00

90.00

lOO.00

100,00

110,00

110.00

D!_FER[NTZaL

TOE -.0J74 TRA-I,2520 TC3 -.4341 8AU .33J3

RDE -,4385 RRa ,2347 RC3 .14|4 FAU .12432

rOE ,1976 FRA-I.676? FC3-1.9829 85P 3270

805 .4368 8Ra 1.2738 BC3 ,4_55 FSP -873

L_U_CH _AT( 0EC 31 !965 FLIGHT TIME 84.00 ARRIVAL DATE MAR 25 1966

HELIOCENTRIC CONIC _ISTaNCE 256.008

RL 147.10 LAL .00 LOL 99,J| VL 29,551 GaL -13,93 a?L 87,63 HCA I20,II 8HA 142,53 ECC ,2=276 INC 2,3704 vl 30,Z86

RP !08,18 LaP 2,05 LOP 219.25 VP 39.018 GaP 1,72 A?P 91.19 TAL 248,T1 TaP 8.82 RCa 107,93 JPO 177.|3 V2 35,D30

Re 87,465 GL 9,27 GP J4,23 74L I64,13 ?AP |02.85 ITS ,_4 ?AE J55.54 ETE |57.75 7AC 29.58 ETC 173._0 CLP-ID3,Z 7

PLaNETOCENTRIC CONIC

54.276 VHL 7.367 0L4 -1_.49 RAL _92,3| RA0 _$59,0 VEL I3,233 PTM 2,42 VHP 4,186 OPa -9.00 RAP 29_,26 ECC 1.8933

LNCH TIME L-I TIME INJ LaT INJ LONG IN! RT AS¢ IN! A?NTH IN! TIME PO CRT TIN IN! Z LaT IN! 2 LONG

! 51 I8 2064,5J -1_,67 32,20 167.94 113.89 2 25 42 1464._ -J_.31 25.13

10 35 44 5505.|3 28,31 255,24 176.83 89,42 12 ? 29 4905.1 27.93 246.60

3 6 13 1822.78 -17.08 13.76 167.27 IJa,�J 3 36 36 1222,B -13.38 6.71

12 3 30 5222.10 29.86 234.39 /76.80 88.58 13 30 32 4522.1 29,33 _25,63

4 O O 1634.37 -20.79 359.04 165.33 117.75 4 27 34 |054.4 -16.9J 3_2.06

13 26 J3 4963,2? 34,00 214,_2 176,_8 85,24 14 48 56 4363,3 33,11 Z05.39

CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINa TJON ACCURACY

SGT 1184,9 5GR 440,0 SG3 277.9 8T 300,1 SR 344,I SS 158._

RRT -.6044 RRF -._433 RTF .8394 CRT -.Jig1CRS .4989 CST -,9089

SG_ 1253.9 R23 ,1130 RI3 -,8492 LSA 374.2 NSA 303,4 SSa 19,7

SGJ IZJ?,O $82 34J,3 THA |65.25 ELI 350.7 £L2 292.3 aLF !10.47

LAUNCH DATE DEC 3J J965 FLIGHT TIME 85.00 ARRIVAL DATE MaR 27 1966

HELIC_ENTR_C CON/C DISTANCE 262,208

RL IAT._O LaL .00 LOL 99.1l VL 29.485 GAL -13.T_ A?L 87.73 HCA 123.32 SN_ |41.95 £CE .24035 INC 2.2690 Vl 30._6

RP JOR,_ LAP 1,90 LOP _22,45 VP 38,9_7 GAP 2,15 AZP 91,25 TAL 247,81 TAP IJ,12 RCA 107,83 APO 176.06 V2 35.016

RE 89.783 GL 8.98 GP 14.62 7AL 163.89 ?aP 106.83 ET5 1.8I ZAE J33.84 _TE 159.02 ZJC 28.54 ETC 174.28 CLP-ID7.al

PLaNETO_ENTRIC CONIC

C3 _2.8|8 VHL 7.268 DLA -12.70 RAL 292.85 RAD 5558.9 VEL |3.198 PTH 2,41,VHP 4,223 DPA -g.74 RAP 293.29ECC 1.8697

LNCH aZMTH LNEH TiME L-I T_ME _NJ LAT INJ LONG INJ RT A$C INJ AZMTH |NJ TIME PO CST T_N INJ 2 LAT INJ 2 LONG

90.00 ! _5 13 _030.59 -13.28 31.35 168.03 114.13 2 29 23 14_0.6 -11.89 2A.32

90.00 IO 36 3 3505._7 28.31 255.28 176.93 89.44 I2 7 50 4903.6 27,93 246.63

JO0.O0 3 IO 2 1809.28 -16.69 |2.94 167.36 113,J6 3 40 I2 1209.3 -13.16 5.93

100.00 12 3 58 5222,1J 29,85 234,40 175,92 88,_8 13 3| J 4622,I 29,35 225,63

IIO.O0 4 3 31 |641.78 -_0.39 3_8.28 163.40 118.05 4 30 53 1041.8 -16.48 351.34

IIO.00 13 26 59 4962.37 34.00 2J4.45 J75.70 86.20 J4 49 41 4352.4 33.10 205.33

O;FFERENTIAL CORRECTioNS M_0-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE -.0]96 TR£-_.3233 TO3 -,5005 8AU .3696 8GT 12_3.5 $GR 439.8 $83 278.2 ST 321.9 $R 333.Z 55 J54.6

ROE -.4J64 RRA ,2354 Re3 .1_30 FAU .12236 RRT -.6332 RR_ -.6693 RTF ,8500 CRT -.1247 CR$ .47T5 CST -.920J

FDE ,|7J8 FRA-|.6|53 rc3-2.0056 BSP 3653 SGB 1366,3 223 .J201RJ3 -.8583 LSA 375.7 HSA 310.A 5SA 19.7

B0E ,4168 BRA J.3441 8C3 ,5234 FSP -874 $G| J3_5,2 SG2 332,2 THA 157.02 EL| 348,2 EL2 309,7 ALF 127,26

2130
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LAUNCH DATE OEC 31 1965

NELIOC[NTRIC CONIC

RL 14?.10 L4L .DO

RP lOB.Z6 LAP l.?A

RC 92.112 GL 8.65

PLANETOCENTRIC CONIC

C3 51.352 VHL ?.166

LNCH A?MTH LNCH TIME

90.00 ! 59 3S

90.00 10 34 ZZ

JO0.O0 5 |4 16

100.00 12 4 25

110.00 4 7 25
110.00 13 E? 45

FLZGNT TIME SS.0D 4RR]VAL DATE MAR Z9 1966

DISTANCE 268.373

LOL99,11 VL 29.418 GAL o13.57 AZL 87.94 NCA |ZG.SZ $MA 14].34 [CC .23799 ZNC Z.1599 Vl 3D.766

LOP Z25.65 VP 38.995 GAP Z.56 AZP 9].29 TAL 249.84 TAP |3,56 RCA |O?.?0 APO J74.9e vZ 55.003

GP J5.05 ?AL 163.62 ZAP 110.56 [T$ 3.03 ZAE 15J.30 [T[ ]59.92 7AC Z?.94 [TC 175.1§ CLP-111,32

OLA -]Z.94 RAL Z95.43 RAD 5568.9 V[L ]5.]42 PTH Z.40 VHP 4.265 DPA -8.4] RAP 294.55 ECC ],8451

L-] TIRE IN| LAT IN| LONG IN| RT ASC ZNJ AZNTH IN| TIME PO C$T TIN IN| 2 LAT IN| 2 LONG

2055.45 -]4.86 30.45 168.16 114.39 2 35 35 1455.5 -II.A4 23.A4

5506.74 28.51 255.36 l?7.1J 89.48 IZ 8 9 4906.7 27.9A 246.?2

1794.64 -16.26 12.07 167.48 115.45 3 44 I1 1194.6 -12.7l 5.08

5222.76 29.66 254.45 177.08 88.61 13 31 28 4622.8 29.55 225.68

16EB.JB -19.95 35?.47 165.51 118.35 4 34 34 IDZB.2 -16.01 550.57

4962,01 54.00 214.42 176.66 86.18 14 $0 27 4562,0 35.09 205.30
ORBIT DETERMINATIO_ ACCURACY

ST 345.9 SR 521.4 s$ 149.8

CRT -.J245 CRS .4601 CST -.9767

LSA 385.1 NSA 308.7 SSA J9.8

ELI 355.6 ELZ 308.4 ALF 149,27

DIFFERENTIAL CC_QRECTJONS

TDE -.02A5 TRA-I.5816 TC3 -,56BB BAU .4065

ROE -.5954 RRA ,2546 RE3 .1645 FAU .11950

FOE .1489 FRA-|.5594 FC5-2.0]47 BSP 4021

8OE .3961BRA 1.4115 8C5 .5821FSP -858

LAUNCH OAT[ DEC 3J 1965

HELIOCENTR|C CONIC

RL 147.10 LAL .00
RP 108.3! LAP 1.57

RC 94.449 GL 8.ZB

PLANETOCENTRIC CONIC

C5 49,881 VHL 7.065
LNCH AZMTH LNCH TINE

90.00 Z 4 52

90.00 10 36 32

zOO.DO 3 19 0

JO0.O0 12 4 46

J|O.O0 4 II 45

lJO.O0 13 2B Z9

DIFFERENTIAL CORRECTIONS

TOE -.0356 TRA-l.4575 TC5 -.6595 8AU .4425

ROE -,5727 RRA .75_O RE3 .J768 FLU .1165E

FOE .1192 FRA-J.4605 FCS-Z.OlBB 8SP 4405

BOE .5747 BRA 1.4759 Be3 .66_5 FSP -848

MID-COURSE EXECUTION ACCURACY

SST 1402.9 SSR 4._.8 SG3 2?2.5
RRT -.6590 RRF -.6947 RTF .8573

$58 1470.0 R25 .1305 R15 -,8647

851 1454.1 $62 5Z2.8 THA 167.72

FLIGHT TIN( 90.00 ARRIVAL DATE MAR 31 1966

DISTANCE Z74.505

LOt. 9g.11 VL 29.347 5AL -13.38 AZL 87.96 HCA 179.72 SNA 140.71 ECC .Z5566
LOP 228.85 VP 38,628 GAP 2.94 ATP 9J.51 TAL 245.81 TAP ]5.55 RCA 107.55

GP 15.50 ZAL 163.51 ZAP 114.05 ETS 4.53 rAE 148.84 ETE 160.52 7AC 27.47

INC 2.04J5 Vl 50.286

APO !15.87 V2 54.990

ETC l?6.lJ CLP-JJS.00

OLA -J3.ZJ RAL 294.07 RAO 6568.8 VEL 15.086 PTH 2.59 VHP 4.517 DPA -B..01 RAP 294.05 KCC 1.8209
L-| TIME IN| LAT IN| LONG IN| RT k$C IN| A_MTH IN| TIME PO CST TIM IN| 2 LAT IN| 2 LONG

ZOIB.SZ -14.59 29.45 I68.52 114.65 2 58 11 1416.6 -10.94 22.47

5508.90 28.31 255.52 177.5Z 89.56 12 B El 4908.9 27.95 2A6.87

1778.98 o15.79 lJ.J] J67.64 1J5.71 3 48 38 1178o6 -12.20 4.]5

52R4.57 28.87 254.56 177.29 88.67 15 31 50 4624.4 29.56 225.80

|615.55 -19.47 556.59 165.65 ]16.67 4 56 59 1015.5 -15.49 348.73

4862.39 54.00 714.45 177.07 B6,20 14 5l J| 4562.4 53.10 205.33
NID-C(_JR$[ EXECUTION ACCURACY _RSIT DET[RNINATZON ACCURACY

SGT 1515.8 SSR 457.6 SG3 268.0 ST 566.5 SR 508.0 5$ 144.4

RRT -.6641RRF -.7205 RTF ,8628 CRT -.1169 CR$ .4_67 C$T -.9554

$58 1575,8 RZ3 .1421 RJ5 -,8695 L5A 588.Z MSA 501,6 SSA 19.e

SSJ 1544.4 $62 5|Z.9 THA 168.33 ELI 571,8 EL2 501.4 ALF 165.08

LAUNCH DATE DEC 31 1965

HELIOCENTRIC CONIC

RL J4T,IO L4L .DO

RP 108.33 LAP 1.40

RC 96.Ygl GL 7,B5

PLANETOCENTRIC CONIC

C3 45.404 VHL 6.957

LNCH A?MTH LNCH TIME

90.00 Z lO 2

90.00 IO 36 79

]DO.D0 3 24 JT

IO0.O0 12 4 55
liD.DO 4 16 36

J10.00 13 29 6

FLIGHT TIME 92.00 ARRIVAL 0ATE APR _ 1966

01STANCE 280.606

LOL 99.]1 VL 29.275 GAL -15.19 AZL 86.09 NCA 152.91 SMA 140.07 ECC ,25559

LOP 232.04 VP 38,76] GAP 5.5] 4ZP 91.50 TAL 244.72 TAP 1?.64 RCA 107.38

GP |6.02 ILL 162.96 TAP 1]?.25 ETS 5.72 zA[ 146.74 [TE 160,88 ZAC 27,22

OL4 -15.53 RAL 194.?5 RAO 6568.8 VEL 15.028 PTH 2.58 VHP 4.378 DPA -7.51
L-[ TIME IN| LAT IN| LONG IN| RT ASC IN| AZMTH INJ TIME PO CST TIN

2000.3] -]3.86 2_.35 168.52 I]4.94 Z 45 25 1400.5

5512.39 28.37 255.77 177._8 69.69 lZ 8 21 4912.4
]760.75 -15.26 10.05 167,85 116.02 5 55 58 1160.8

5227.]8 28.87 254.77 177.55 86.76 15 52 2 4627.2

1596.92 °18.95 555.62 165.65 119.01 4 43 15 886.9
4963.T8 54.00 214.56 177.54 86.26 14 51 50 4563.8

INC 1.9117 Vl 30.206

APO 172.77 V2 34.917

ETC 177.18 CLP-JIS.4$

RAP 295,?5 ECC 1,?$66

IN| 2 LAT |NJ 2 LONG
-10.58 21.40

27.97 247.15

o11.64 5.15

29.58 226.00

-14._2 348.a0

55.11 205.43

DIFFERENTIAL CCRRECTIONS

TOE -.04?0 TRA-J.5|94 TC5 -.7129 8AU .4774

ROE -.3488 RRA .2504 RE3 .1900 FAU .]1277

FOE .0868 FRA-J.5769 FC5-2,0169 8$P 4794

BOE .3519 8RA 1.5368 BC5 ,7578 FSP -837

LAUNCH DATE DEC 31 1965

HELIOCENTRIC CONIC

RL 141.10 LAL .00

RP 108.39 LAP 1.23

RC 99.145 GL 7.56

PLANETC_(NTRIC CONIC

C3 46.921 VHL 6.850
LNCH ATNTN LNCH TIME

90,00 2 16 IS

90.00 J0 36 7

IO0.O0 3 50 IT
100.O0 12 4 48

110.00 4 22 3

JlO.OO 15 29 32

OJFFERENTIAL C(_QRECTIONS

TOE -.0642 TRA-J,576_ TC5 ".7882 8AU .5107

ROE -.524J RRA .2262 RC5 .Z058 FAU .10872

FOE .D569 FRA-I.2855 FCS-2,OO6O 8SP 5158

8DE .5504 8RA 1.5924 8C5 .8]4J FSP -813

MID-COURSE EXECUTION ACCURACY ORBIT 0ETERNINATION ACCURACY

SST 1625.4 SSR 456.4 SG3 262.7 ST 389.2 SR 295.2 $$ 13#.9

RRT -.7081RRF -.7465 RTF .8666 CRT -.1027 ORS .5575 CST -,9442

558 1683.0 RZ3 .1565 R]5 -.8128 LSA 414.? NSA 290.5 $$A 18.9

SG] 1655.6 SG2 302.6 THA 168.66 ELJ 581.8 EL] Z88,? ALF 110.15

FLIGNT TIME 94.00 ARRIVAL OATE APR 4 1966

DISTANCE 286.676

LOL 99.11 VL 29.]88 GAL -1Z.99 AZL BB,23 HCA 156.11 SNA 139.45 ECC .23116 INC 1.1519 VI 30.289

LOS 235.23 VP 58.692 GAP 3.66 ATP 91.27 TAL 245.58 TAP 19,69 RCA 107.20 APO 111.65 V2 54.964

GP J6.64 ZAL ]42.61ZAP 120.2| ETS 7.23 7AE 144,692T[ 161.0_ 7AC 27.18 [TC 176.57 CLP-121,68

OLA -15.90 RAL 285.48 RAO G566,B vEL ]Z.972 PTH 2.57 VNP 4.451DPA -6.91 RAP 293.62 ECC 1.7722
L-I TIME IN| LAT IN| LONG IN| RT A$C IN| AZMTH IN| TIME PO CST TIN |NJ 2 LATJNJ 2 LONG

]979.44 oJ5.26 27,1] ]68.77 ]15.25 Z 49 17 157g,4 -9.?5 20.19

5517.68 28,52 256,J6 177.89 89.89 12 e 4 4917.? 25.00 247.5i

1740.7J -J4.66 8.86 168.07 J16.34 3 99 JB 1|40.? -11.00 1.98
5251.65 28.88 155.]0 177.87 BB,95 ]5 52 0 465],7 29.41 226.33

1578.56 -18.32 554.55 |66,0f ]19.57 A 48 22 978.6 -14.27 54?.?$

4966.54 34.02 2J4.77 177.68 86.38 14 52 |8 4_66.5 55.14 205,64

MXD-COURSE EXJ[CUTION ACCURACY ORBIT O[TERNINATION ACCURACY

55T 1756.0 SSR 439,5 SG3 258.0 ST 412.5 SR 2??,5 SS 152.9
RRT -.7502 RRF -.?725 RTF ,8688 CRT -.0834 CR$ .3443 C$T -.951D

SG8 ]789.7 R25 ,1747 R]5 -.8747 LSA 453.] MS4 276.e ssA 20,0
SG] ]765.7 SG2 2_2.4 TNA ]69,33 ELI 415,4 EL2 2?5.Y 4Lr 17A.20
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 2, 1965-66)

LAUNCH DATE DEC 31 1965 FLIGHT TIME 96.00 ARRIVAL 0ATE 4PR 6 J966

HELIOCENTRIC CONIC 0ISTANCE Z92.723

RL 147,10 LAL .DO LOL 99.1J VL 29.JZ| GAL "12.79 AZL BB.39 HCa 139,30 SNa I38.?7 ECC .22696 INC 1.6064 Vl 30.?66

RP 106.43 L4P 1.05 LOP 236.42 VP 36.622 GAP 3.99 azP 91.22 T&L 242.40 TAP 2|.69 RCA |06.99 APO 170.55 VZ 34.95J

RC JOJ.50Z GL 6,78 GP 17.36 ?aL ]6Z.2J TaP 122.92 ET$ 8.88 ?&[ 142.77 [TE 160.96 ?AC 27.37 [TC J79.71 CLP-IE4.7I

PLANETOCENTRIC CONIC

C3 45.43_ VHL 6.741 0La -|4,3_ RaL Z_6._8 RAO 6_68,7 V[L |Z._|_ PTH _.3_ VHP 4.530 0Pa -6.17 RAP Z93.Sg [CC 1.7477

LNCH 4?NTH LNCH TIME L'I TIME |NJ kaT

90.00 Z 23 29 ]955.36 -|Z,36

90.00 l0 33 I5 5525,42 28.32

I00.00 3 3T 9 17]7,85 -|5.97

100.00 12 4 16 5236,38 29.68

IlO.OO 4 28 I5 1557.80 -J7.63

IlO.O0 13 29 39 497J,I7 34.03

0|FFERENT|AL CORRECTZON$

TDE -.0879 TRA-|.6287 TC3 -,6672 BAU ,5434

ROE -.2978 RRa .2215 RC3 .2|94 FAU .|0468

FOE .0|97 FRa-].]964 FC5-|.9945 BSP 5545

BOE .3105 BRa ].6436 BC3 .8946 FSP -795

|NJ LONG |NJ RT a$C IN| a?NTH IN| T|ME PO CST TIN IN| Z LAT IN| Z LONG

25.7| 169.06 1|3.59 2 56 4 |355,6 -9.01 I8.B2

236.73 178.26 90.17 12 7 2J 4925.4 28.04 248.07

7.52 168.55 1|6,70 4 5 47 Jl|7.B -10,27 .68

235.60 178.27 89.22 13 3| 34 4638,4 Z9.43 226.83

353.34 166.51 119.77 4 34 13 957.B -I3.53 346.62

215.13 128.09 86.60 14 52 51 437J.2 33.J9 206.00

NID-C_JRSE EXECUTION ACCURACY ORB/T DE TERN/Na TION ACCURACY

SGT 1847.8 SGR 433.1 $G3 249.4 ST 436.6 $R 259.9 SS 127.4

RRT -.7320 RRf" -,7991RTF .8704 CRT -.0564 CR$ ,2736 CST -.9613

SGB 1898.4 R23 .195fl RJ3 -.8760 LSa 454.1 MSA 260.3 SSA 20.|

SGI ]877.3 $G2 282.3 THA 169.72 ELI 457.0 EL2 259.3 aLF J72.O3

LAUNCH DATE 0EC 51 1965 FLIGHT Title 98.00 aRR/VAL 0ATE APR 8 1966

HELIOCENTRIC CONIC

RL 147,]0 LAL .00

RP IO8.46 LAP .82

RC 103.862 GL 6,09

PLANETOCENTR|C CONIC

C3 43.949 VHL 6.629

LNCH AZMTH LNCH TIN(

90.00 2 31 51

90.00 IO 35 42

IO0.O0 3 45 8

|00.00 12 3 6

110.00 4 55 25

110.00 15 29 20

DIFFERENTIAL CORRECTIONS

TOE -.II#O TRA-1.6750 TC3 -.9a97 BaU .5751

ROE -.2702 RRA .2|55 RC3 .2568 FaO ,10046

FOE -.0206 FRA-J.1058 F(3-1.9789 85P 5930

B0E .2948 BRA 1.688B 8C3 .97_8 FSP -776

DISTANCE 298.74Z

LOL 99.1i VL 29.043 GaL -12.58 A?L B8,58 HCa 142.48 SMa

LOP 24|.60 VP 58.552 GAP 4.3| AtP 91.13 TAL 24J.16 TAP

GP 18.22 ZAL 161.78 ZaP 125.37 ET$ 10,72 ?AE 140,97 ET£

]38.1| ECC .22687 INC I_A226 v| 3o.28e
23,65 RCA 106,78 aPO J69.45 v2 34.939

|60.69 Za( 27.75 [TC ]B|.Z3 CLP-J27.55

OLA -14.9| RAL _92.14 RAO 65_,? VEL 12.837 PTH 2.34 VHP 4.619 DPA -5.27 RAP 293.92 ECC 1.7233

L-I T;N[ IN] LAT IN] LONG IN] RT AS( IN] AZNTH IN] TIN| PO CST TIM IN] 2 LaT IN] 2 LONG

1927.76 -11.74 24.08 169,42 115.96 3 3 59 1327.8 -8.15 J7,2a

5536.48 28.3| 257.54 178,74 90.57 12 5 59 4936.3 28.09 248.88

1691.31 -|3.15 5'98 168,69 517.09 4 13 19 ]09J.3 -9.41 359.18

5248,17 29.89 236.33 |78,75 89.60 J3 30 35 4648.2 29.51 227.55

1533.89 -16.81 351,96 186.62 120,21 5 0 57 933,9 -12.67 345.30

4978.3_ 34.06 215.69 178.60 86.93 J4 52 J9 4578.4 33.26 206._4

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1959.6 $GR 436.1 $G3 242,3 ST 462.4 SR 240.7 $5 I22.7

RRT -,7225 RRF -.8260 RTF .87]2 CRT -,022T CRS *|B56 CST -.97J5

SGB 2007.6 R23 .2199 RJ3 -,8767 LSa 477.7 MSA 24J.4 SSA 20.3

$GI 1988.9 SG2 272.9 THa 170,06 ELl 462,4 £L2 240.7 ALF 179.07

LAUNCM 0ATE 0EC 31 ]965

N[L|OCENTRIC CONIC

RL 147.10 LAL .00

RP 108.50 L4P ,68

RC 106.225 GL 5,26

PL4NETOCENTRIC CONIC

C3 42.46_ VHL 6.517

LNCN A?NTH LNCN TIME

90.00 2 41 48

90.00 I0 31 9

lO0.O0 3 54 54

IO0.O0 12 1 4

II0.00 4 43 46

IIO.O0 13 28 22

FLIGHT TIME 100,00 ARRIVAL 0ATE APR lO 1966

0]STaNCE 304.737

LOL 99,1| VL 28.963 GaL -12,36 a?L 68.79 HCa 145.67 SN4 137,46 £CC .22481 ]NC 1.2103 v! 30.266

LOP 244,79 VP 38.481 GAP 4.61 a?P 91.00 TAL 239.88 T4P 25.55 RCA 106.53 JPO 168.36 v2 34.926

GP 19,27 ?aL 16|.31 ?aP I27.56 ET$ 12.60 ?aE 159.25 ETE 160.21 ?AC 28.53 ETC 182.94 CLP-130.22

0L4 "15.56 R4L 298.06 Ra0 6568.6 VEL |2.600 PTH 2.35 VMP 4.716 OPa -4.18 R4P 294.29 LEE 1,6989

L-[ TIME IN| LaT ZNJ LONG IN| RT 45C IN| A?MTH IN| TIME PO CST TIN IN| 2 LAT IN| 2 LONG

1894.78 -10.73 22.16 169,86 116.56 5 13 23 1294.8 -7.12 15.36

5352.17 28.50 258.68 |79.32 91.13 12 3 41 4952.2 28.16 250.02

1659,96 -12.17 4.16 169.12 1|7.51 4 22 14 1060.0 -8.39 337._1

5262.21 29.89 237.38 179.34 90.13 13 28 46 4662.2 29.59 228.56

1505.89 -|5,85 350.3? |67.01 120,69 5 B 51 905.9 -11,66 343.77

4989.05 34.10 216.33 J79.25 87.43 I4 51 51 43_9.| 35.5? 207.36

O_FFERENTIAL CORRECTIONS

TOE -.15_1 TRa-J.T|52 TCS-J.0550 BaU .6055

ROE -.24J6 RRa .207_ RC3 ,255B FAU .09593

rOE -.0612 FRa-I.O098 FC5-|.9556 BSP 6287

BDC .287| BRA 1.7257 8C3 1.0662 FSP -747

LAUNCH 0ATE OEC 31 1965

HELIOCENTR|C CONIC

RL 147,10 LJL ,00

RP 106.54 LAP .50

RC 108.568 GL 4.24

PLANETOCENTR[C CONIC

C3 40.992 VHL 6.A02

LNCH AZNTH LNCH TIME

90.00 2 55 54

90.00 lO 27 e

100.00 4 6 0

100.00 1] 57 43

IlO.O0 4 33 46

IIO.O0 |3 26 26

OIFFERENT|AL CORRECTIONS

TOE -.2035 TRA-|.7459 TC3-1.|2_5 8aU .6353

ROE -.2]07 RRa .|987 RC3 .2760 FAU .09|42

FOE -.Ill2 F#a -.9]67 FC3-|.9307 BSP 6672

B0E .2930 B_a |.7552 BC3 I.|595 FSP -724

MI0-COURS[ EX[CUTICN aCCURaC_ ORBIT _£TERN]NAT]ON ACCURACY

SGT 2069.7 SGR 438.4 SO3 234.2 ST 490.2 SR 220.1 SS 1|B.9

RRT -.7904 RRF -.8524 RTF .8710 CRT .0J74 CRS .0788 CST -.9795

SGB 2|15.6 R23 .2469 RI3 -.8765 LSa 503.9 MSa 220.4 SS4 20.5

$G1 2099.0 $G2 264.8 THa 170.54 ELI 490.2 EL2 220.1 ALF ,56

FLIGHT TIME 102.00 aRRIVAL _aTE 4PR 12 1966

0ISTANC[ 310,709

LOt. 99.11 VL 28.885 GaL -JZ.14 A?L 89.04 HCA 148.85 SMA 156.80 ECC .22282 INC .9603 V| 30.28_

LOP 247.97 VP 38.410 GAP 4.90 aZP 90.82 TAL 238,56 TAP 27.42 RCA J06.52 aPO |67.25 v2 34.914

GP 20.54 7aL 160.79 ?aP 129.45 £TS 15.|8 ?aE 137.58 £TE 159.49 7aC 29.1J £TC 184.89 CLP-132.73

0La -16.43 RAL 299.08 R_O 6568,6 VEL 12.742 PTH 2.52 VHP 4.825 0Pa -2.83 R4P 294,75 ECC 1.6746

L-I TIME _NJ LAT IN| LONG IN| RT A$C [NJ AZMTH IN| TIME PO CST TIN |NJ 2 LAT |NJ 2 LONG

1854.7l -9.53 J9,85 l?0,41 |16.79 3 24 49 1254,7 -5.85 13,10

5574.42 28.2_ 260.31 |80.03 9J.96 |2 0 2 4974.4 ZB.23 251.65

1622.|0 -10.97 1,99 J69,63 1|7,98 4 35 2 1022.1 -7.|4 353.30

5262.22 29.88 238.67 JBO.O? 90.95 J5 25 46 4662.3 29.69 230.0?

1472.42 -]4.67 346.48 ]6?,49 12|,25 5 |B J9 872.4 -J0.43 34J.95

5004,?| 54.1A 217.25 180.03 BB,15 14 49 51 4404,7 33,51 _O8.§6

MIO-COUR$_ _X_CUTION ACCURACY ORSZT 0ETERN[NAT_ON 4CCURAC y

SGT 218J,3 SGR 443,4 $G3 226.2 ST 522.8 SR 196.9 SS I|B.B

RRT -.8067 RRF -.8784 RTF ,8709 CRT .0655 CRS -.066! CST -.9837

5GB 2225.9 R23 .2807 RJ5 -.8765 L54 535,9 H5A |96.4 354 20.9

SGJ 22|0.8 $G2 258.5 THa 170.56 6LJ 523.0 EL? 196.4 4LF 1.65
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LAUNCH 0ATE 0EC 31 1965 FLIGHT TINE 104.00

HELZOC[NTRIC CONIC

R_ 147.10 LAL .00

RP 10D.SB LAP .31

RC 110.951 GL ?.96

PLAN[TOC_NTRIC CONIC

C3 39._4! VNL 6.?88

LNCH AZNTH LNCH TIME

90.00 3 9 4

90.00 10 ?0 53

|00.00 4 ?0 13

100.00 11 52 Z6

110.00 5 6 4

IJO.O0 13 23 4

0IFF[RENTIAL CORRECTIONS

TOE -.Z657 TRA-1.7644 TC3-|.7205 BAU .6648

ROE -.1774 RRA .1877 RC3 .3034 FAU ,0857J

POE -.1686 FRA -.8218 FC3-1,BgBfl BSP 7059

BOE .3195 BRA 1.7744 6C3 |.?fl77 FSP -700

0|STANCE 316.661

LOL 99.11 VL ?8.803 G*L -1].91AZL 89.34 HCA 152.03 SM4

LOP ?51.15 VP 38.339 GAP 5.17 AZP 90.58 TAL ?3T.?l TAP

GP ??.12 ZAL 160.Z0 7AF 131.03 ITS 17.93 24[ 135.90 IT[

&RRIVAL 04TE APR 14 1966

|36.J5 ECC .22090 ZNC .6599 v! 30.?86

Z9.24 RCk J06.07 4PO 166.Z? vZ 34.903

158.55 ZAC 50.08 ETC 187.14 CLP-|35.JZ

0LA -17.52 RkL 300.19 RAO 6568.5 VEL 12.685 PTH 2.30 VHP 4.949 OPA -I.18 R4P ?95.29 ECC J.6507

L-| TIN? |NJ LAT |NJ LONG IN| RT A$C IN| AZMTH INJ TIME PO CST TIM IN| ? LAT IN| Z LONG

1804.65 -7.98 |6,89 |71,|4 ||7.26 3 39 9 1?04.7 -4,76 10.28

3606.28 28.16 262.64 IBO.9Z 93.13 1| 54 20 5006.3 78.29 255.9T

1575.08 -9.45 359.32 170.35 118.49 4 46 28 975.1 -5,58 35?,68

5311.08 29.83 Z41.01 181.01 97.06 13 20 57 4711.1 ?9.79 257.?0

143J.43 -13.71 346.20 168.13 121,87 5 29 55 851.4 -8.91 359.25

5027.50 34.17 219,53 181.06 89.70 14 46 5| 44?7.5 35.69 210.52

MX0-COURS[ EXECUTION ACCURACY C_BIT DETERMIN4 TZON ACCUR4CY

$GT 2792.B SGR 4§1.5 SG3 217.6 ST 562,6 SR 170.8 Ss 12_,1

RRT -.82"00 RRF -,_37 RTF .8705 CRT .1187 CR9 -.2259 CST -.9777

SGB 7336.9 723 .3153 713 -.8763 LS4 576.0 MSA 169.9 554 ZI.4

SGI 2372,9 5G7 235.1 THA 170,71 EL| 563.0 EL7 169.4 ALF 2.?7

L4UNCH D4TE OEC 3l 1965 fLIGHT TIME |06.00 ARRIVAL DATE APR 16 1966

HELIOCENTRIC CONIC

RL |47.10 LAL .00

RP |08.6| LAP .lZ

RC ]13.31_ GL 1.32

PLANETOCENTRIC CONIC

C3 38.|34 VHL 6.|75

DISTANCE 322.593

LOL 99.Jl VL 28.777 GAL -11.67 ATL 89.71 HCA 155.21 SNA

LOP 254.32 vP 38.268 GAP 5.43 AZP 90,26 TAL 235.81 TAP

GP 24.09 ZAL 159.49 ZAP 137.21 ET$ ZJ.15 ZA£ 134.16 ETE

OLA -18.93 RAL 30|,45 RAO 6568.5 VEL |Z.629 PTH 2.79 VHP

135.50 ECC .21905 INC .2889 vJ 30.?86

3].02 RCA 105.82 APO |65.18 v2 34.892

J57.26 TAG 31,29 ETC 189,77 CLP-137.59

5,094 OPA .89 RAP ?95.85 ECC 1.62T6

LNCH AZNTH LNCH TIME L-I TIN? IN| LAT

90.00 3 gB 53 1739.72 -5,93

90.00 10 11 8 5652.90 77.94

lO0.O0 4 38 37 15J4.67 -7.45

JO0,O0 |1 44 4 5353.19 29.68

|10.00 5 21 4Z J379.67 -11.34

|lO.OO 13 17 Z9 5060.95 34.|8

O[FFERENTIAI CORRECTIONS

TOE -.3455 TRA-1.7709 TC3-1.318fl OAU .6932

ROE -.1413 RRA .1734 RC3 .3320 FAU .08154

POE -.23J8 FRA -.7205 FC3-1.85|1 05P 74J8

BDE .3733 ORA 1.7793 0C3 1.35_7 FSP -666

IN| LONG IN| RT AS( IN| AZNTH IN| TIME PO CST TIN IN| ? L4T IN| ? LONG

13.31 177.16 117.74 3 37 57 1J39.7 -?.|8 6.65

766.03 187.06 94.81 1J 45 20 5057,9 ZB,3J 257.3e

355.93 171.37 119.03 5 3 57 914.7 -3.55 349.35

244.J3 IB7,7J 93.70 13 13 17 4753.2 29.88 _35.33

343.37 168.99 122.47 fl 44 47 779.7 -6.90 336.99

727.14 182.47 90.75 14 41 50 4460.9 33.90 212.9J

MI0-COURSE EXECUTION ACCURACY OROIT DETERMINATION ACCURACY

SGT 2407.6 SGR 467,8 5G3 207.6 ST 613.8 SR 141.? 55 J36.3

RRT -.8283 RRF -.9257 RTF .8696 CRT .J717 CRS -.3781 CST -.9616

5G8 2446,8 RE3 .3317 RJ3 -.8737 LSA 675.Z MS4 |4J.8 554 72.0

SGI 2433.3 SG2 256.0 THk 170.83 EL| 6J4.3 ELI 139.0 ALF 2.38

LAUNCH DATE DEC 5J J965 FLIGHT TIME 108.00 ARRIVAL 04TE 4PR 16 1966

HEL|OCENTR[C CONIC

RL 147.10 LAL ,00

RP 108.64 LAP -.07

RC I15,673 GL -.84

PLANETOCENTR]C CONIC

C3 36.816 VHL 6,068 OLA -20.88 RAL 302.91 RA0 6568.4 VEL

LNCN ATNTH LNCH T|ME L-I TIME IN| LAT

90.00 3 56 20 1650.81 -3.10

90.00 9 55 17 5724.05 27.43

100.00 5 3 46 1433.J9 -4.76

JO0.O0 11 30 33 5416.08 29.31

110.00 5 42 52 131_.70 -8,83

110.00 13 8 J6 5J11.J4 34.06

DIFFERENTI4L CORRECTIONS

TDE -.4534 TRA-J.761| TC3-J.4?O0 OAU .72|7

ROE -.0994 RRA .1557 RC5 ,3653 FAU .07606

FOE -.31|3 FRA -.6189 FC3-|.7885 BSP 7807

BDE .4641 BRA 1.7680 BC3 1,4662 FSP -634

0|ST4NCE 320.505

LOL 99.11 VL 28.640 GaL -1|.43 AZL 90.10 HCA 158.39 5MA

LOP 757,50 VP 50.J97 G4P 5,66 A7P 89.83 TAL 234.39 TAP

GP 26.6] 7AL 158.56 TAP 132.90 ITS 24.95 ZA[ 132,25 ETE

134.86 6CC .21727 INC .1776 V! 30.286

32.77 RC4 105.56 APO 164.16 V? 34.88!

155.65 ZAC 5?.77 ETC 197.90 CLP-139,56

12.577 PTH 2,Z8 VHP 5.272 DP4 3.5! RIP 296.3T EeL J,6059

INJ LONG INJ RT kSC |NJ 4ZMTH INJ TIME PO CST TIN JNJ _ LAT INJ 2 LONG

8.32 J73.68 118.16 4 23 5J 10_0.8 .69 1.69

271.J7 J85.53 97.34 J1 30 41 5124.0 28.16 ?6?.58

351.41 172.76 119.55 5 27 39 855.? -.79 344.8T

248.83 |83.78 96,14 15 0 49 4816.9 29.85 ?40.07

339.70 170,76 J23.16 6 4 25 711,7 -4.40 333.41

226.06 184,75 93.06 14 35 ?7 4511.1 34.11 216,81

MID-COURSE EXECUTION ACCURACY _BIT C[ T£RMINATION 4CCUR4C v

SGT 2513.9 SGR 479.7 SG3 196,8 ST 686.3 SR I05,9 55 16J.6

RRT -.8324 RRF -.9455 RTF .8695 CRT .J966 CRS -.4T55 CST -.9422

SGB 7559.3 R73 .3856 R|3 -.8760 LS4 703.4 N54 113.9 5SA 27.6

5GI 2545.8 SG2 767.5 THA 170.80 ELI 686.6 EL? 103,7 ALF 1.78

LAUNCH OATE DEC 3J |965 FLIGHT TIME 110.00 ARRZV4L D4TE 4PR 20 1966

DISTANCE 334.400

LC_ 99.11 VL 78.559 GAL -11,1B AZL 90.80 MCA J61.56 SMA

LOP 760.67 VP 38.177 GAP 5,92 AZP 89.24 TAL 237,93 TAP

GP 29.89 ZAL 157.30 ZAP |32.91 ETS 79.48 ZA[ 130.01ETE

134.?Z ECC .21557 INC .803T VJ 30.286

34.40 RCA 105.29 4PO 163,16 v2 34.870

J53.62 ZAC 34.61ETC 196,68 CLP-|4|.75

HELIOCENTRIC CONIC

RL 147.|O LAL .OO

RP IO8.68 LAP -.23

RC 118.029 GL -3,77

PL4NET_ENTRIC CONIC

C3 35.68? VHL 5.873 OLA -73.30 RAL 304.67 RA0 6568.4 VEL

LNCH 47NTH LNCH TIME L-I TIN? INJ LAT

90.O0 4 38 Z8 1317.00 1.27

90,00 9 27 JO 5842.04 26.17

|00.00 5 41 !5 13J4.37 -.75

JO0.O0 J1 7 4 5519.90 28.33

JJO.O0 6 12 13 1217.25 -5.28

!JO.00 J2 52 35 5189.79 33.61

OIFFERENTIAL COPRECTION5

TOE -.6038 TRA-1.7778 TC3-1.5|98 8AU .7500

ROE -.0489 RRA .1319 RC3 .4025 FAU .06985

FOE -.4074 FRA -,5107 FC3-1.6948 8SP 8201

80E .6058 BR4 1.7378 BC3 1.5722 FSP -596

17.532 PTH ?.?7 VHP 5.504 0Pk 6.89 RAP Z96.T6 £CC 1.5872

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM ]NJ 2 L4 T INJ 2 LONG

.85 J76.22 J18.29 5 3 45 917.0 4.99 354.71

279.56 |85.36 J01.35 11 4 52 5742,0 27.47 271.13

_44.87 175.J7 ]19.00 6 3 9 714,4 3.?4 338.35

256.32 185.83 99.97 12 39 4 4919,9 29.41 ?47.69

334.69 177,30 |23,82 6 32 30 617.? -.80 3_8.47

237.15 I86._3 96.64 14 19 5 4589.B 34,16 222.95

MI0-COUR$E EXECUTION ACCURACY OROIT OETERM!N4TION ACCUR4CV

SGT 2626.5 SGR 502,5 $G3 104.0 ST 795.? SR 64.? SS 20?.9

RRT -.8799 RRF -.9614 RTF .8701 CRT .0769 CRS -.5947 CST -.937_

SGB 2674.J 723 .4143 RJ3 -,8772 L54 817.6 MSA g3,1 $54 2J.4

5G! 7659.7 SG2 ?76.8 THA 170,98 EL1 795.? £L2 64.0 4LF ,36
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LAUNCH DATE 0EC 3! 1965

HELIOCENTRIC CONIC
RL 147,10 LAL .O0

RP |O8.71 L4P -.44
RC 120.382 GL -7.95

PLAN[TO(ENYRIC CONIC
C3 34.959 VHL 5.913

LNCH ATMTH LNCH T|ME

90.00 6 5 26

90.00 8 le J?

I00.00 6 49 5

I00.00 I0 17 19

IZO.O0 6 59 46

110.00 12 23 7

FLIGHT TIM[ |12.00 ARRIVAL 04T[ APR ZZ 1966

DISTANCE 340.276

LOL 99.11 VL 28.478 GAL °10.9] ATL 9|.66 HCA 164.72 SNA 133.60 ECC .21395

LOP 263.64 VP 38,057 GAP 6.14 AZP 86.38 TAL 231.44 TAP 36.16 RCA 103.02

GP 34.28 7AL 155,23 ?AP 131.93 ET$ 34,B5 ?AE IZ7.17 ETE 151.J6 ?AC 37.00

OLA -27.30 RAL 306,93 RAO 6568.4 V[L 12.503 PTH ..............................

L-I TIME |NJ LAT INJ LONG INJ RT A$C _NJ ATMTH INJ TIME PO CST T|N

1247,03 9.77 345.62 181.65 116.71 6 26 |3 647.0

813,63 21,46 319.22 IB6.75 108.93 B 3J 51 213.6

1105.98 6.29 333.40 179.76 IJ9.Z8 7 7 31 506.0

5717.95 25.2| 2?0.20 188.06 106,62 11 52 37 5116.0

1072.40 .24 327.12 I76.04 124.16 7 |7 39 472.4

5324.30 32.08 242.34 190.09 102.48 13 5I 51 4724.3

INC 1.6749 vl 30.266

APO 162.18 v2 34.660

ETC 201o33 CLP-|43.97

RAP 296.87 ECC 1.5753

INJ Z LAT INJ 2 LONG

13.27 338.70

23.84 311.36

10.J4 326.7_

27.24 261.99

4.73 320.90

33.47 233.3B

OIFFERENTIAL O_RECTION$

TOg -.8225 TRA-J,6555 TC3o1.6018 8AU .7762
ROE ,0154 RRA .0968 RC3 .4390 FAU .0623A

roe -.5221 rRA -.3_02 FC3-;._SSe 85_1
80¢ .8227 eRA _.6583 SO3 1.6608 rse -5A3

NZO-COURSE EXECUTION ACCURACY _BIT 92 TERNINA TION ACCURACY

SGT 2735,4 SGR 530.0 SG3 167.8 ST 965.4 SR 38.3 S5 264,5

RRT -.SISORRf" -.9720 RTF .6716 CRT -,8090 CRS .6187 CST -.9389

sGB2786._ RZ_ :4_50R13 -.8794 LSA 997.5 MSA _9.7 ssA ;s,9
SG| Z770.0 5G2 _O|.I THA 170.89 ELI 965.9 EL2 22.5 ALF 178.16

LAUNCH OAT[ OEC 31 1965 FLIGHT TIN( IIA.O0

HELIOCENTRIC CONIC

RL 147.10 LAL .00

RP 108.74 LAP -.63

RC 122.73I GL -14.I8

PLAN[TOCENTRIC CONIC

(3 35.266 VHL 3.936
LNCH ATNTN LNCH TJN(

72.29 5 $ 21

107.71 9 40 22

72.29 5 9 Zl
J07.7J 9 40 22

110.00 8 46 45

ll0.00 II Z B

DIFFERENTIAL (C_R[CT|ON$

TD/-J.J?4$ TRA-J,SZJ5 TC3-|.6338 OAU .8007
ROE .1056 RRA .0431R(3 .A635 FAU .05319

FOE -.6652 FRA -.2600 FCJ-l.3059 BSP 694I

BOt 1,1794 BRA |,32_| BC3 1.69_3 KSP -480

ARRIVAL OAT[ APR 24 1966

0/STANCE 346.133

LOt. 99.1! VL Z8.397 GAL -10.66 A2L 92,99 HCA 167.86 SNA 132.98 [CC .21240 IN( 2.9871 VI 30.286
LOP 267.0I VP 37.988 GAP 6.36 A_P B7.08 TAL 229.92 TAP 37.80 RCA IO4,74 APO I6J.23 V2 34.B51

GP 40.31 ?AL 15|.64 ZAP 129.47 [TS 41.24 ZA[ I23.26 ETE I48.31 7AC 40.24 [TC 207.J5 CLP-146.AB

0LA -33.01RAL 310.19 RAO _68.4 VEL J2.515 PTH 2.27 VHP 6.361 OPA 17,39 RAP 296.37 _(( 1.5_04

L-I 7IN[ INJ LAT INJ LONG INJ RT A$C |NJ AZMTH INJ TZN[ PO CST TIN ;NJ 2 LAT INJ 2 LONG
1485.35 18.46 6.37 199.25 117.86 5 33 46 B63.4 22.O4 359.15

5887.75 18.47 E7_,95 I89.26 117.$5 11 18 30 5287.8 22.05 2?2.74

1465.35 18,A6 6.37 i89.25 lIT.B6 3 33 46 865.4 22.04 359.15

5887.75 I8.47 279.95 169.26 117.85 11 18 30 5267.8 22.05 272.74

764.63 If,BE 310.81 185.27 122.31 8 59 30 I64.6 16.00 304.20

3636.47 25,38 264.10 19_.85 113.71 J2 36 5 5036.5 28.38 256.19

NIO-COUR$¢ eXECUTION ACCURAC¢ ORBIT DETERMINATION ACCURACY
SGT 2848.5 $GR 562,0 SG3 J47.3 ST 1250.4 se 10_,3 SS 357.6

RRT -.7936 RRF -.9746 RTF .8773 CRT -.9528 CRS .9962 CST -.9366

SGB 2903.4 R23 .44II RJ3 -,8857 LSA 1300.5 NSA 104,4 55A 8,8

SGI 2883.7 $62 337.8 THA 170.98 EL/ I254.4 EL2 31.6 ALF 175,45

LAUNCH 0ATE 0EC 31 1965

HELIOCENTRIC CONIC

RL 147.10 LAL .DO

RP 108.76 LAP -.8I

RC J25.075 GL -_3.97
PLAN[TO(ENTR|C CONIC

C3 3_.66A VHL 6.218

LNCH ATNTH LNCH TIN[

_7.73 _ 13 32

122.27 I1 19 I1

57,73 4 15 32

122._7 |I 19 1|

57.73 4 15 32

122.27 II 19 ]1

FLIGHT TIME 116.00 ARRIVAL DATE _PR Z6 1966

01STANCE 351.967

LOL, 99.11 VL 28,317 GAL -10.39 AZL 95.20 HCA 171.03 SNA

LOP 270.|8 VP 37.920 GAP 6.57 A?P 84.86 TAL 228.37 TAP

GP 46.84 ZAL 144.76 ?AP I24,7| ITS 48.88 EkE 117.40 ET[

132,36 ECC .2|092 INC 5.2032 Vl 30.286

39.40 RCA J04.46 APO 160.30 v2 34.B4Z

145.59 _C 44,90 ETC Z14.10 CLP'149,�Z

OLA -41.89 RAL 315.83 RAO _565.5 VEL 12.650 PTH 2.30 VHP 7.34J OPA 2_.76 RAP _94.56 ECC 1.6363

L-I T_NE INJ LAT INJ LONG INJ RT AS_ INJ A_NTH [NJ TIME PO CST TIN INJ 2 LAT INJ Z LONG

I713.09 21.90 EB.76 199.19 126.63 4 44 5 1113.1 26.52 22.0!

5686.52 21.92 265,97 199.20 ]26.64 12 53 57 5086._ 26.55 259.2E

1713.09 21.90 28,76 199.19 |26.65 4 44 5 11|3.1 26.57 22.01

5686.52 21.92 265.97 199.20 126.64 12 53 57 5086.5 26.53 259.E2

1713.09 21.90 28,76 199.19 126.65 4 44 5 11J3,1 26,52 2_.01

5686.52 21.92 265.97 199.20 126,6A 12 53 57 5086.3 26.53 739.27

DIFFERENTIAL CCRRECTION$ MI0-COUR$[ EXECUTION ACCURACY

70E-1,8169 TRA-|,25_9 T(3-1.5149 8AU .8144 SGT 2961.2 SGR 563.2 SG3 120.6

ROE .2332 RRA °.0512 RC3 .4330 FAU .04145 RRT -.7367 RRF -.9565 RTF .8915

FOE -,8380 FRA -.liE9 FC3 -.9280 BSP 9295 SGB 3018,! RE3 .4248 RJ3 -.8998

BOE 1.8318 BRA 1.2569 BC3 1.575_ FSP -394 SG] 2992.9 $G2 388.9 THA 171,58

_AUNCH DATE DEC 31 I965 FLIGHT TIN_ |18,00

HELIO(ENTRIE CONIC 01STANC_ 357.760

RL 147.10 LAL .00 LO_,. 99.11 VL 28.237 GAL -IO.lO AZL 99.77 HCA |74.15 SNA 131.79 ECC .20945
RP I08,79 LAP -.99 LOP 273.34 qP 37,85_ GAP 6,76 A?P BO.Z8 TAL 226.78 TAP 40.93 RCA 104.18

RC 127.413 GL -39.55 GP 61.03 ?AL 131.69 TAP 116.55 [TS 59.45 ZA[ 107.95 ETE 145.65 ZAC 51.76

PLAN[TOCENTRIC CONIC
C3 54.834 VHL 7.406 DLA -_5.J7 RAL _29.20 RAO 6569.0 V£L 13.275 PTH 2,43 VHP 9.639 OPA 37.34

LNCH AZNTH LNCH TIME L-I TIME IN| LAT IN| LONG |NJ RT _$C IN| A?MTH IN| TIME PO CST TIN
40.43 4 9 26 1947.03 22.66 52.42 222.30 141.76 4 4J 53 1347.0

139.55 13 11 56 3627.84 22.66 261.06 222.3I 14|.76 14 45 44 5027.8

40.45 4 9 26 1947.03 22.66 32.42 222.30 141.76 4 41 53 1347.0

139.55 13 |l 56 5627.84 22.68 26|.06 2_2.31 I4|.76 14 43 44 5027.8

40.4_ 4 9 26 I947.03 _E,66 52.42 22_.30 |41,76 4 4| 53 1347.0

139.55 13 II 56 5627.84 22.68 261.06 222,31 14|,76 14 45 44 5027,8

0IKFERENTI_L CORRECTIONS M_O-(OUR$_ _X[_UTION A(_URACY

T02-3.2729 TRA -.6_05 TC3-|.0354 8AU .7813 SGT _081.0 SGR 531.8 $G3 88.0

ROE .2840 RRA -.229_ RC3 .2509 FAU ,02671 RRT -.5256 RRF -,8018 RTF .9276

F0[-I.O349 FRA .0629 re3 -.4215 BSP 9601 SGB 3126.5 R23 .3_68 RJ3 -.9325

90_ 3,2652 BRA .6709 B63 J.0654 FSP *283 SG1 3093,9 SGZ 450.5 THA 174,70

ORBIT 0ET[RHINAT[ON ACCU#AC v
ST J73B,9 SR Z16,3 $$ 491.O

CRT -,93_3 CR$ .9893 CST -.9?64

LSA 1815,4 NSA 125.5 $SA 4.0

ELI 1750.6 EL2 76.0 ALF |73.33

ARRIVAL OATE APR 98 1966

IN( 9.7670 Vl 30.286

APO 159.39 V2 34.834
ETC 226.00 CLP-157,35

RAP 259.26 _CC 1.9028

INJ _ LAT INJ 2 LONG

25.85 47.19
25.86 235,83

28,85 47,19

28.66 235.63

28.85 47,19

28.86 255.B3

ORBIT OETERNINAT_ON A(CURAC v

ST 2545.2 SR 238.9 SS 66?.2

CRT -.8764 CRS -9325 C5T -.9917

LSA 2638.3 MSA 141.6 SSA 1.6

ELI 2553.8 EL2 114.6 ALF 173,29
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LAUNCH OAT[ D£¢ 31 J965 FL|_,HT TII_ 120.00 ARRIVAL 0ATE APR 30 ]966

H(LXO(ENTRIC CONIC O|STANCE 583.4Z4

RL I47.10 LAL .00 LOL gg.|l VL 26.158 GAL -9.79 ATL 114.19 HC4 177.14 SHA

RP I08.01 LAP -J.I? LOP Z76.5! VP 37,786 GAP £,91AZP 65,04 TAL 22§o12 T4P
R( IEe.747 GL -§8.81 GP 74.87 7AL 110.68 ZAP 104,30 (T$ 96,74 ZA( 90.51ET(

PLAN(TO([NTRIC CONIC

($ lfA.624 VHL 15.290 0LA -64.41RAL 9.5d RA0 65?0.9 V[L 17,261P/H Z.95 VHP

LNCH AZNTH LNCH TIME L-I TIME INJ LAT

29.39 8 EJ 53 ZE47.E# J0.O2

150.81 16 EO 21 5623.55 10.03
29.59 6 El 33 E247.26 10.02

150.61 16 ZO ZJ 5825.55 10.03
29.39 8 21 33 EZ4?.E6 10.02

150.61 16 ZO El 58E3.35 lO.O3

O|FFENENTIAL CORN(CTION$

TD(-5.2748 TRA I .6|19 TC3 -.1525 8AU .3605

R0(-5.3638 RRA .4_9 RC3 -.006! FAU ,00793

rO[-I,13|3 FRA .42OO F(5 ".0389 BSP 8956

8DE 6.258! 8RA 1.8659 eC3 .1527 FSP -186

151.20 (CC .20774 INC24.1650 V] 30.286

42.27 RCA 105.95 APO 158.46 V2 34.026

J74.29 7AC 60.80 (TC 265.85 (LP 1£1,14

I?.8510PA 50.99 RAP 269.99 Ec( _.¢O6#

INJ LONG |NJ RT AS( INJ AZNTH iNJ TIME PO CGT TIM INJ 2 LAT INJ Z LONG

?0,28 274.5| J53,98 6 59 O J647.3 17.19 67.01

265.22 2?4.53 153.96 17 5? 25 5223.4 17.20 261.66

70.26 2?4.51 153.98 6 59 0 1647.3 J7.19 67.01

265.22 274,53 153.98 17 5? 25 5225,4 17.20 261,gP

70.26 274.5l |53.9B 6 59 0 1647.5 17.19 67.0!

285.22 274.53 J53.98 17 _7 25 5225.A 1?.20 261.98

MID-COUR_ (X(CUTION ACCURACY ORS|T 0ETERMINATION ACCURACY

8G1 2814.9 SGR 1509.9 8G3 56.5 ST Z324.? 3R 1455.? SS 7?6.9

NET .9_65 RRF ,8999 RTF .9956 CRT ,9925 (RS -,9863 (ST -.9991

SG8 3194,3 R23 -.1887 R13 .9855 LS4 2846.E HSA 16|.8 5SA ,6

SGJ 3159.2 SG2 471.9 THA 27.33 (LI 2758.7 ELI 15I.O ALF 51.97

LAUNCH OAT[ 0(( 31 1965 FLIGHT TZl.q[ 122.00 ARRIVAL DATE NAY Z J966

HELZ(XENTRI( (ONZC

RL 147.10 LAL .00 LO_ 99.]1 VL

RP 108.84 LAP -1.54 LOP 8?9.67 VP

RC 152.O74 GL 51.65 GP -00.35 7AL

PLANCTO((NTR_( CON?(

C51061.a35 VHL 52.5#0

LPK, AT_T_ LNC_ TEN(
54.J5 16 56 9

1Z5.85 O 32 24
64.15 18 56 9

125.85 0 32 24

54.15 16 56 9

J25.85 0 32 74

OZFF£R[NEIAL (CRR[CT|ON8

TD(-|.5973 TEA E.5417 7C3 -.D638 BAU 2.6458

RD-14.Z4_O RRA E.8_gE R(3 ".I752 FAU-.O3T46

FD( E,7245 FRA -,4275 FC3 ,0308 aSP 9424

BD[J4,3)J3 DRA 3,7965 B(3 ,J883 FSP -356

DISTANCE 3?0.592

E8.079 5AL -9.74 AZL 22.59 HCk
37.721 GAP 7.43 ATP 157.A0 7Ak

98.34 ZAP 97.04 ET$ 188.69 ZA(

181.46 SXA 130,63 ECC .20995 IN(6?.4077 Vl 30.286
223.97 TAP 45.42 RCA 105.21 kPO 158.06 V2 54.619

61.82 (TE 117.73 74¢ 69.06 (TC E?.61 CLP 104.34

3,5| VHP 38.778 DPA -58.22 RAP 16Z.09 ((CJB.46850LA 44,47 RAL 330.10 RAD 6573.0 VEL 34.391PTH

L-Z TIt4E |NJ L47 |NJ LONG IN| RT AS( ZNJ AZNEN IN| T_NE PO ($7 7]R ZNJ 2 LAT IN| 2 LON_

4903;38 .4! 226.10 240.54 45.53 18 17 55 4305.4 -5,19 220.79
35JI,74 .43 IJ8,51 240,52 45,53 I 30 36 E�JJ,? -5.11 IJ3,70

4903.38 .41 Z26.10 240.54 46.53 18 17 53 4305.4 -5.19 220.79
5511.74 .43 |18.5| 240.52 4_.55 I 30 56 2911.7 -5.17 J13.Z0

4903.3# .41 226.10 240.54 45.53 J8 It 53 4303.A -5.19 2Z0.19

5511.74 .43 118.51 240.52 45.53 J 30 56 2911,7 -5.J? 1J3.20

NI0-COUR$( [X(CUTI(_I ACCURACY (_RBIT DETERNINAT|OAq ACCURACY

SGT B02.4 SGR 2839.0 853 45.7 ST 558.2 $R 2513.5 $S 1608.9

RRT .?082 RRF -.9984 RTF -.6668 (R7 .8743 (RS ,9999 (ST .6658

5GB 2950.2 RE3 -.0966 RJ3 -.9955 LSA 2998.9 N3A 166.5 saA .6

SGJ E897,5 $_E 5_.J THA 78.24 ILl Z35J.D (LE 163,J ALF 83.26

LAUNCH DATE DEC 31 |965 FLIGHT TiN[ 124.00 ARRIVAL OAT( NAY A 1066

NEL|OC[NTRIC CONIC

RL 147.1D LAL .00

RP 108.B6 LAP -I.51

RC J54.395 5L 58.01

PLAN(TO((NTRI( CONIC

C5 150,842 VHk 12.282
LNCH ATMTH LNCH TINE

_8.79 |S 36 25

tEl.El EE 30 56

56.79 I5 36 23

121._1 ZE 30 56

58.79 I5 56 23

171.21 22 30 56

OZFF(R(NTrAL C_R(CE[ONa

TOE 4.789| TR4-3.4E71 ?(3 ".2195 BAU .4464

RD[-J.4057 RRA E.0004 RC3 .0E89 FAU .0|48&
tO( 1.3553 FRA -.8781FC5 -.0854 88P |0&5| _

80( 4.99J2 8RA 3.9682 Be3 .EEl4 FSP -223

184.02 SMA 130.0? Ice .20717 IN(_,I46? Vl 30,_66

222.10 TAP 46.11 RCA I08.|2 A_O |57,0_ v2 34.812

95.20 (T[ 190.90 7A¢ 84.A5 [T_ 104.11 CLP-174,Z3

OZSTANC( 375,601

LOL 99.11 VL 28.001GAL -9.32 47L 67.85 H(4

LOP Z62.83 vP 37.657 GAP 7.44 A_P J|E*J0 TAL

GP -68.57 7AL 111.55 ZAP 111.32 (73 267.?0 74(

0LA 41.15 RAL 305.3_ RAO 65?0.6 V(L 1_,498 P_H Z.87 VHP 15.099 0PA -64.66 RAP 47,46 ECC 3.4625

L-| TIN( ]NJ LAT IN| LON_ IN| RT AS( ]NJ AZMTH JNJ TIN( PO_._6T TIM IN| E LAY JNJ E LONG
4852.35 -6.51 212.09 205.48 49.58 16 55 55 A_52.4 -I3.64 206.25

_563.7| -8.50 |15.6E E05.4? 49.58 23 26 40 2765.7 -15.62 107.?8

4852.35 -8.51 212.09 ;=)05.48 49.58 16 53 55 A05Z.A -1_.64 E06.25

3363.71 -8.50 113,62 201.4? 49,58 23 26 40 2765.7 -13.62 101.?B
4652.55 -8,51 E|2,09 205.48 49.58 16 55 5_ 4052.4 *15,84 206'25

3365.71 -8.50 113,62 Z05.47 49.58 25 26 40 2763,7 -13.62 107.?8
N|O-COUR5( (X(CUT_(3N ACCURACY OR61? D(T[R_ZNATIO_ _(CURACv

SG? 3129,0 SGlt 1404.0 $G3 67.4 ST 2525.3 SR 755.9 aS TI�.4

RR7 -,94|3 RRF -,8620 RTF .98J9 CR7 -.9718 (Ra .9504 (aT ".9969
$¢B 3429.5 RE3 -.2383 RI3 ".9?03 LSA 2559.? NSA IBG.D asA i.|

SG| 3401.? $G2 436.1 THA 156.70 ELI 2456.6 ELI 169.5 ALF 162.41

LAUNCH OAT( DEC 51 1965 FLIGHT TIM( |26.00 ARRIVAL DATE HAY 6 1966

HELIOCENTRZ( CONIC
RL 147.10 LAL .(30

RP 108.87 LAP -1.68

R( 136,?09 5L 49.8E

PLAN[TOC[NTRI( CONIC

C3 75,98_ VHL 8.600

LNCH ATNTH LNCH T|N_
74.99 J? Z 34

105.O1 _0 57 3J

74.99 17 Z 54

lOS.Of ZO 57 31

liD.DO Z3 6 38

Z|O.O0 19 52 37

O|FF£R(NT|AL (_I_RE(T_ON$
TD_ E.9_BE TRA-3,3EO5 TC3 -.7527 8AU ,7448

ROE .I584 RRA .5404 RC3 -.0289 FAU .05125

rOE 1.2395 FRA -.6701 re3 -.3658 BSP !II17

CO( 2.9613 eRA 5.3642 8(5 .7552 FSP -340

0ISTANC( 381.307

LOL 99.fl VL 27.924 GAL -9.00 A_L 76.26 H(_ 187.09 S_A I29.52 [¢( .20599 _NC13.7410 Vl 50.286
LOP Eg|.OO VP 3?.594 GAP ?.59 ATP 103,6A TAL 220.40 TAP 47.49 RCA 102.84 APO 156.20 v2 3A°606

GP -53.08 ZAL 120.30 _AP J24._6 [?8 29_,|| 748 |08.?_ £T( 206.96 74( 75,96 £TC I_7.18 (LP-J59.G&

DL4 5J.75 RAL 304.46 RAO 6_69.4 V[L J3.97_ PTH Z.55 VHP B,645 OP4 -70,90 RAP 34J,39 £(C Z°2J72

L-| TIN( INJ LAT |NJ LONG |NJ RT 48_ INJ ATMTH INJ T|N[ PO (ST TIN INJ Z LAT INJ 2 LONG

4236.D9 -11.93 181.27 I¢4._2 60.35 18 |3 10 5656.] -15,79 |74,47

3482.64 -]J.9| I25.51 l_4.Sl _0.31 21 55 34 2882.6 -15.77 IJ$.?|
4236.09 -11.93 181,27 _94.52 60.35 18 13 ID 3636,1 -15.79 174.47

3482.84 -J|.91 J23.51 |_4.51 60.36 21 55 34 2862.6 -|5.?7 118.7!

_082.29 -22.80 100.84 200._4 63.81 23 56 0 2482.3 -26,13 93.27
3684.43 -1,47 134.40 187.98 5_.84 tO 54 2 3084.4 -5,94 J28.17

MIO-COUR$_ IX(CUT|ON ACCURACY _R_IT D(T£RNINATION ACCURACY
$_T 3_JJ,2 SGR 4_,9 $G3 J00.5 aT EJEO,J SR J56._ BS 62_,1
RRT -,560? RRF -.2288 RTF ,95E2 CRT .24J6 CR$-.4192 (ST -.98_3

SGB 3538,1 223 -.3617 R13 -.9296 LSA 2208.6 NSA 188,6 SSA 1,?

5GJ 35J9.8 SG2 360.0 THA 175.98 ELJ EIZO.4 (L2 15].5 ALF J.02

2135



JPL TM 33-99 EARTH--VENUS TRAJECTORIES ¢VOL. 2. 1965-663

LAUNCH DATE DEC 3| 1905 FLIGHT TENS |IS.00 ARR|VAL DATE NAY B J964

HELrOCENTRIC CONIC

RL |4?.|0 LAL .DO
RP lOS,a9 LAP -|.84

RC |3R.DJ5 GL 43.4J

PLANETOCENTRIC CONIC

C3 52.590 VHL T.252

LNEH AZNTH LNCH TIME

90.00 ZO 54 10
90,00 I7 ]? |4

IO0.O0 22 40 44
IOO,D0 J8 13 2!

JJ0.00 0 39 I2

JJO.O0 iS 35 19

DISTANCE ]8?.064

LOL 99.J1 VL 27.843 GAL -S.6S AZL ?9.57 MCA 190.21 SNA J23.99 ECC .ZDSD6 ZNCID.4297 VI 30.286

LOP ZBg.lS VP 37.533 GAP 7.76 AZP 100.27 TAL 218.71 TAp 48.93 RCA |02.§3 APO 155.44 VZ 34.80|

GP *41.36 ZAL |25.J5 ZAP |33.59 ETS Z99.42 ZAE l|6.50 ETE 206.71 ZAC 70.39 [TC 135.54 CLP-|$7.39

DLA 25.61RAL 305.88 RAO 6568.9 VEL 13.J69 PTH Z.4| VHP ?.220 DPA °59.30 RAP 334.06 ECC J.8655

L-I TINE IN| LAT IN| LONG IN| RT A$C IN| A?MTH IN| TIME PO C$T TIN IN| Z LAT IN| Z LONG

3419,54 "22.23 125.68 193,56 72.05 2I 51 J0 2819.5 °24.52 |17.73

4|34.47 -2.08 J68.33 184.83 6J.75 |8 Z6 9 3534.5 -5.84 |6),66

30?5.97 -25.I? 101.39 194.57 73.32 23 32 0 2476.0 -2T.ZJ 93.|e

3953,27 .57 J53.54 183.36 60.JJ |9 I9 J5 3353.3 -].41 J47.O7

2717.67 -3J.50 76.13 196.54 75,93 J 24 29 2117.7 -33.10 67.29

3884.34 6,|5 J44.82 I79.90 56.3l |9 40 4 3284.3 J.$8 J38.63

MID-COURSE EXECUTION ACCURACY CRBXT DETERMINATION ACCURACY

SGT 3$JD.O SGR 317.3 $G3 126.9 ST 1915.Z SR 193.8 SS 594.4

RRT o.| ?25 RRF .75|6 RTF ._)O77 CRT .3805 CR$ -.8433 C$T -.9675

$G6 3673.9 1_3 -.4J49 R|3 -.9072 LSA 2Q94.7 MSA I99.S $$A 2,8

SGJ 3610.A SGZ ]|2.5 THA 179.|3 ELI JgJ 9.8 ELI Ill .6 ALF 3.96

oIrrERENTIAL CORRECTIONS

TOE Z.7037 TRA-3.O]Z$ TC3-1.1876 BAU .6326
ROE .2735 RRA .2823 RE3 °.0593 FAU .04|37

TDE J.lS'T2 FRA -.$757 FC] -°68|0 SSP 1|30!

BDE Z.Z|4S 8RA 3.O456 BE3 I.IS43 rSP -42J

LAUNCH DATE DEC 3| I965 FLIGHT TIM( J30.00 ARRIVAL DATE NAY 10 |966

HELIOCENTRIC CONIC

RL I4?.lO LAL ,00
RP 108.90 LAP -].99

RC J4J.312 GL 39.|3

PLAN(TOCENTRIC CONIC

C3 42,967 VHL 6.555

LNCH AZMTH LNCH TIM(
90.00 ZZ Z Z$

90.00 I$ 72 49

100.00 23 38 48

iO0.O0 17 79 6

JIO.OO J 72 30

JIO.OO I8 3 A_

DISTANCE 392.829

LOL 99.JJ VL 77.777 GAL -8.]6 AZL 8J.34 HCA J93.36 S_A IZS.4S ECC .20433 ]NC 8.3629 Vl 30.286
LOP 297.37 VP 37.472 GAP 7.93 AZP 98.43 TAL 71?.Ol TAP 30.37 RCA 102.71 APO 154.77 v2 34.797

GP -33.86 7AL 127.73 2AP |40.I4 ITS 304.93 ZAE |II.OS ETE 204.03 2AC 67.33 ETC I41.08 CLP-13?.Z5

DLA 2J.85 RAL _7.6I RAO 6568.6 VEL J7.8J9 PTM 7.33 VHP 6.633 DPA -50.96 RAP 317.11 ECC J.TOTJ

L-I TIME IN| LAT ZNJ LONG IN| RT A$C IN| AZNTH IN| TIME PO CST TIN IN| 2 LAT IN| 2 LONG
3J54.76 -26.67 107.57 J91.41 S0.JI ZZ 34 57 2554.] _Z?.76 99.02

4298.67 ].72 J77.49 181,04 61.85 I7 34 28 3698.6 -.37 |7D.85

7843.39 -76.69 65.07 191.79 81.22 74 76 lJ 7243.4 -79,60 76.34

4084.72 5.01 160.77 J80.05 60.49 le 57 10 3484.7 |.04 134.23

7531.74 -33.77 67,08 19Z.35 84.0| 7 4 4I 1931.7 -34.I6 32.86

3969.64 9.33 149.40 J77.40 56.97 19 IJ 56 ]369,6 4.9] J43.O9

(_SIT 0ETERMINATION ACCURACY

ST |779.8 $R 194,5 $5 535.J

CRT .7214 CRS -.8976 CST -.9536

LSA I865.9 NSA 2OS.4 5SA 4.D

ELI J765.4 EL2 J33.8 ALF 4.55

DIFFERENTIAL C_RECTZON$ MID-COURSE EXECUTION ACCURACY

TO( 1.8159 ?RA-7.8459 TC3-I.5354 8AU ,8825 SOT ]705,9 SGR 27].7 SG] 143.9

ROE .71]O RRA .189S RE3 -.0543 FAU .04703 RRT -.0675 RRF .3779 RTF .8856

FOE I.]ITS FRA -.5643 FC] -.948fl 66P |IS57 SG8 3716.0 R7] -.4794 RI3 -.6636

liD| J.$284 lIRA 7_8928 8C3 J.53_4 FSP -4?5 SG| 3705.9 $G2 773.Z THA 179.73

LAUNCM DATE DEC 31 1965 FLIGHT TINS 13Z.OD ARRIVAL DATE NAY 12 |g66

HELIOCENTRIC CONIC 0ISTANCE 398.594

RL |47.|0 LAL .00 LOL 99.JI VL 21.693 GAL -6.04 AlL 32.44 HCA I96.51 SNA 127.95 ECC ,20376
Re 109.92 LAP -2.J4 LOF 29_.48 VP 37.414 GAP 8.09 AZP 97.25 TAL Z|5,]0 TAP 51.80 RCa 101.88

RE 143.598 GL 33.16 GP °27.95 ?AL 128.95 ZAP 144.35 ETS 309.21 ?AS 123.88 ETE 201,24 ?AC 65.95
PLANETOCENTRIC CONIC

C] 37.403 VHL 6.IIS OLA 19.04 RAL 309.39 RAO 6566.5 VEL JZ.SOI PTH 2.29 VMP 6.354 OPA -44,87

LNCH ATMTH LNCH TIME L-I TIME INS LAT INS LONG INS RT ASC INS ATMTH INS TIME

90.00 77 39 46 3007.80 -2?.94 97.00 189.66 85,22 73 29 56
gO.DO IS ]9 34 4373.10 5.66 ISI.78 179.82 62.21 17 12 30

100.00 D 16 42 7702.76 -29.69 75.07 189.81 86.36 ! I 54

100.00 17 9 I] 4150.38 7.70 164.42 176.98 60,91 IS 16 23

|TO.00 I 30 23 2414.92 -34.16 53.03 190.01 89,35 Z 30 38

110,00 I? 52 S 4015.99 II.06 151,90 116.65 3?,43 IS 59 2

DIFFER[NTTAL CORRECTIONS MI0-COURSE EXECUTION ACCURACY

TOE 1.5887 TRA-7.?069 TC3-1,8157 BAU .9187 SGT ]601.5 $GR 246,I SG] 153.9

ROE .1964 RRA .1_95 RC3 -.0339 FAU .04993 RRT -.0610 RRF .3645 RTF ,87§1

FOE 1.0362 FRA -.4939 FC3-1.I533 68P |1977 $G8 3609.5 R73 ".4J69 R|3 -.6750

BOE 1.6OO3 ERA 2.1J16 6C3 J.6360 FSP -507 6G| 3801.6 SGZ 245.6 THA 179.77

IN( 7.5606 VJ 30.236

APO 154,07 VZ 34.193

ETC J45,32 CLP-IS7.16

RAP 3]J,9J ECC |.6156

PO CST TIN IN| 7 LAT IN| 7 LONG

2407.8 -28.31 e6.35
]773.J l.gD 173.12

2101.8 -79,86 66.27

3550,4 3.27 157.84
1814.9 -33.89 43.80

3416.0 6.69 145.54

ORBIT OETERNINATION ACCURACY

ST 1692,S 57 190.0 S5 540.3

CRT ,7327 CR5 *.9196 CST -,9409

LSA l??4.J NSA 2|4.9 SSA 5.2

ELI I698.S ELZ I26.9 ALF 4.7]

LAUNCH DATE DEC 3| 1915 FLIGHT TIM( 134.00 ARRIVAL DATE NAY I4 I966

HELIOCENTRIC CONIC

EL J4?.JO LAL ,00

RP 108,93 LAP -7,28
RC J45.374 GL 33.98

PLANE TOCENTRIC CONIC

C] ]].670 VHL 5.$O]

LNCH ATNTH LNCH TIM(

90.00 Z3 4 31

90.00 15 48 49

100.00 0 40 7
lO0.O0 17 0 9

110,OO 2 10 73

lJO.O0 17 46 7]

DISTANCE 404.]55

LOL 99.1I VL 77.674 GAL -7,71 AZL 63.Z0 HCA 199.66 SMA J77.45 ECC .70330 INC 6.8040 V| 30.286

LOP 798.64 VP 37.396 GAP 6.76 AZP 92.41 TAL 213.58 TAP 5].27 RCA J01.54 APO J53.36 V2 34.790

GP -23.75 7AL 129.31 ZAP J48.39 [TS 3|Z.68 ZAE J25.66 ETE 196.73 7AC 65,63 ETC 146.72 CLP-ISS.SD

DLA l?.]J RAL 311.16 RAD 8568.] VEL IZ.437 PTH 7.25 VHP 6.247 DPA -40.11 RAP 332.57

L-I TIME IN| LAT IN| LON_ IN| RT A$C _NJ AZMTH IN| TIME PO C$T TIM IN| 2 LAT
29I].65 -28.79 90,I3 I88.66 66.65 73 §] 74 7313.6 -28.18

4416.O8 6.93 184.09 179.S| 67.46 J7 Z 75 38J6.J 3.27

7619.07 -29.89 68.49 J88.70 69.8Z I 73 47 7OI�.I -29.60

4J6fl.90 8.37 166.4J 179.85 6|.70 18 9 55 3585.9 4.46

7336.66 -34.07 46,97 J88,57 97.96 7 49 19 I716.7 -33.79

404|.04 1|.97 133.27 J76.69 57.74 18 5] 44 ]44J.0 T.63
OZFF(RENTZAL CORR(CTION$

?DE 1.4457 TRAo2.5990 TC]-2.1029 BAU .9465

ROE .1869 RRA ,|340 RE3 -,0067 FAU ,05070

FOE .96_ IrRA o.4J99 FC3-1.3037 8SP 17239

BO[ |.4577 BRA 2.5975 BC3 7.i026 FSP -519

M]0-COURS[ |X[CUTZOI ACCURACY

SGT 3693.7 SGR 2]1.0 SG] |59,2
RRT -,093_ RRF .3077 RTF .8627

SGB ]900,6 R23 -.39J7 R|3 -,3671

SG! 369],8 SGZ 730.0 THA 179.63

[CC |,554|

IN| Z LONG
81.47

177.41

59.T0

|1R.eO

37.7?

146,86

O78[T O[T[RM;NATION ACCURACY

57 1639.2 $R |89,Z SS 321,e

CRT ,7416 CRS -,9331 C$T -.9297

L$A J713.5 MSA ZTO.S SSA 6.5

ELI J645.3 EL2 J26.5 4LF 4.92

7116



JPLTM 33-99 EARTH--VENUS TRAJECTORIES (VOL 2, 1965-66

LAUNCH DATE DEC 31 1965 FLIGHT TIME |36°00 ARRIVAL DATE NAY 16 1966

H[LrOCENTR|C CON|C 01STANCE 4JO.l]O

RL |4?,JD LAL .DO LOL g9.1! VL 27.55J GAL -T.3? ATL 83.75 HCA

RP 108.93 LAP -2.4Z LOP 301.81 VP 37.)00 GAP 8.43 ATP 95,76 TAL

RC 148.J38 GL 32.35 GP -Z0.57 ?4L |Z9.09 ZAP |51.I7 ET$ 315,32 ZA[

PLANETOCENTRIC CONIC

C3 30.897 VHL 5.559 DLA 16.18 RAL 312.99 RAO 6568.Z V£L !Z,340 PTH 2.23 VHP 6,I95 DPA -36.36 RAP 333.59 ECC 1.5085

LNCH JTMTH LNCH TIME L-I TIME IN| L&T IN| LONG IN| RT IS( IN| AZMTH IN| TIME PO CST TIN IN| Z LAT |NJ Z LONG

90,00 23 23 T 2849.67 -28.30 85.45 ]8e.32 90,99 24 ]0 37 2249.7 -2?.86 T6.82

90.00 15 45 I 4436.79 7.6I J85.27 |79.92 62.64 ]6 58 58 3836.8 3.88 178.57

lO0.DO 0 57 26 2558.20 -29.82 63.97 188.27 92.Z0 i 40 4 1958.2 -29,20 55,Z2

]DO.OO 16 5? I9 4103.50 8.95 J67.40 J79.Z0 61.36 J8 T 23 3603.5 5.05 ]60.77

]JO.O0 2 25 43 ZEBI.�B -33.80 42.68 I87.95 95,46 3 3 45 1682.O -32.67 33.62

110.00 l? 45 31 4052.48 17,39 153.ff9 |77.|5 57.88 I8 53 4 345Z.5 B.D6 147,47

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT OET[RMINATION A_CUR4CY

TOE 1.3485 TRA-2.4853 TE3-2.3534 BAU .97]0 SGT 3988,0 $GR 225.3 $G3 162.0 ST 1605.8 SR J91.9 SS 306.9

ROE .]827 RRA .I]37 RC3 .0176 FAU ,05066 RRT -.J280 RRF .2368 RTF .86|8 CRT ,7544 CRS -,9504 CST -.9203

FOE .�IJO FRA -.35II FC3-|.4|95 BSP 12559 SG8 3994.3 223 -.3503 R|3 -.8616 LSA 1679.8 MSA 225.2 SSA 7.8

802 1.3609 8RA 2.4879 8C3 2.3554 FSP -528 5GI 3988.I $G2 223.4 THA |79.58 ELI 1612.4 EkE 12fi.4 ALF 5.18

202,82 SX4 |26,96 ECC .Z0297 INC 6.2497 VJ 30.286

21|,92 T4P 54.63 RCA 10|,J9 APO 152.75 v2 34.787

I26.94 ETE J96,62 Z4C 66,02 ETC I5|.49 CLP-]§9.34

LAUNCH OAT[ DEC 31 /965 FLIGMT TII, q[ |38,00 ARRIVAL DATE MAY 18 ]966

HELIOCENTRIC CONIC

RL 147.JO LAL .00

RP ]08.94 LAP -2.55

RC 150,390 GL 31.10

PLANETOCENTRIC CONIC

C3 28.70| VHL 5.357

LNCH AZMTH LNCH TIME

90.OO 23 37 |J

• 0.00 15 43 44

I00.00 J lO 56

100.00 J6 58 36

liD.DO E 38 4

IJO.00 J7 47 38

DISTANCE 415.859

LO_. 99.1| VL 27.480 GAL -7.02 AZL 84.18 HCA 205.97 SNA 126.48 ECC .20278 INC 5.8239 VJ 30.286

LOP 304,97 VP 37.246 GAP 6.59 AZP 95.24 TAL 210,06 TAP 56.03 RCA |00.84 APO 152.13 V2 34.786

GP -|8.10 ZAL J28.45 7AP 153.43 [TS 3|7.84 ZAE I27.65 [T[ 194.86 ZAC 66.86 ETC 153.79 CLP-]60.22

DLA J5.47 RAL 3J4.85 RAO 6568.2 VEL |2.25| PTH 2.20 VHP 6.192 OPA -33.26 RAP 334.94 ECC 1.4723

L-I TIME IN| LAT IN| LONG IN| RT ASC IN| AZMTH IN| TIME PC) CST TIM INJ Z LAT IN| Z LONG

2805.37 -28.21 62.22 188.42 92.62 Z4 23 36 2205.4 -2T.53 73.6]

4444.J5 7.84 |85.69 180.55 62.70 |6 59 48 3644.1 4.]_ 176.98

25|5,69 -29.67 60,81 188.32 93.85 I 52 5_ 1915.7 -28.62 52.J1

4209.08 9.|3 J67.?| 179.86 6|,41 18 6 45 3609.1 5.24 161.08

2243.09 °33.50 39,68 167.89 97.21 3 J5 27 1643.J -32.J5 30.71

4054.42 |2,46 154.00 177.87 57.91 IB 55 32 3454.4 6.13 147.58

ORBIT DETERMINATION ACCURAC y

ST I587.0 SR J97.3 $5 494.8

CRT .??JO CR$ -.9630 CST -.9127

LS4 ]656.4 MSA 22_._ $SA 9.J

ELI |594.3 EL2 t25.J ALF 5.5J

OIFF£RENTIAL CORR[CTION$ NID-COURS[ EXECUTION ACCURACY

TOE I.ZSJB TRA-2.3888 TC3o2._H_28 6AU .9988 $GT 4084.5 SGR 226.4 $63 163.3

RD[ ,182| RRA .0958 RC3 .04J9 FAU .050J3 RRT -.1517 RRF .J684 RTF ,8584

FOE .8590 FRA -.2885 FC3-|.5|2| 8SP 17939 $G8 4090.8 R23 -.3026 R]3 -,8563

80[ 1_946 ERA Z,3_'17 eC_ 2.6031 FSP -537 $G| 4084.6 $G2 223,7 TH4 |79,52

LAUNCN OATE DEC 3J J965 FLIGHT TIME 140.00 ARRIV4L DATE NAY ZD J966

NELIOCENTRIC CONIC 0I$TANCE 421.600

RL I47.10 L4L .00 LOL 99.11 VL Z7.409 GAL -6.67 AZL 64.5Z HCA

RP 108.94 LAP -Z.67 LOP 306.15 VP 37.193 GAP 6.75 AZP 94.79 TAL

RC ]f12.629 GL 30.12 GP -16.14 ZAL 127.46 ZAP 155.34 ET$ 319.?5 ZkE

PLANETOC_NTN]C CONIC

C3 26.883 VHL 5.I85 0LA 1_,08 RAL 316.75 R4D 6566.| VEL I2.1?6 PTM

Z09.I3 SMA 126.02 ECC .202T3 INC 5.4648 v] 30.Z86

206.26 TAP 5?,4| RCA J00,47 APO 151.57 V] _4.7_9

]26.24 ETE 193.40 74C 68.08 ETC J55,?2 CLP-16J.IO

2.19 VHP

LNCH AZNTH LNCH TIME L-I TIME IN| LAT IN| LONG IN| RT ASC |NJ AZNTH

90.00 23 48 25 2774;95 -26.09 60.00 168.89 93.72

90.00 15 49 43 4441,95 7.77 165.56 IBI.4I 62.68

I00.00 I 2J 52 2486.23 -29,3J 58.64 168.77 94.98

tOO.DO J7 2 52 4205.90 9,02 167.53 160.74 61.38

I]O.DO E 46 23 2215.57 -33.25 37.57 168,25 96.43

l]O.OO 17 52 52 4049.33 J2,27 153.72 178.B0 57.64

OIFFERENTIAL CORRECTIONS MIO-COURS[ EXECUTION ACCURACY

TOE 1.2326 TRA-2.2977 TC3-2.8548 8AU ],0263 SGT 4187.3 8GR 23|.7 $63 I64.0

ROE ,1835 RRA .079J RC3 ,0640 FAU .04946 RRT -.1630 RRF .|065 RTF .6574

roe .8103 rRA -.2340 rc3-|.5929 66P |344I SGB 4193.8 R23 -,2521 213 -.8573

80[ J.246| _RA 2.29_ 6C3 Z.8556 FSP -552 SGI 4|87.5 $G2 228,6 THA |79.48

6.215 OP4 -50,65 R4P 336.48 ECC 1.4474

IN| TIME PO CST TIN IN| Z L4T IN| Z LONG

24 34 40 E]75.0 -2T.28 7J.43

17 3 45 364J.9 4,05 J7_.86

Z 3 J9 1666.Z -?8.51 49.98

lB 12 58 3605.9 5.14 160.90

3 25 18 1615.6 -31.73 28,67

19 0 21 3449.3 7.94 14T,30

OR6IT DETERMINATION ACCUN&C Y

ST 1576.5 $R 204,5 $5 483.6

CRT ,7693 CRS -,9733 CST -.9DTO

LSA I645.T NSA 2Z9,4 554 ]0.4

EL! J564,6 EL2 124.9 ALF 5.BB

LAUNCH OATE DEC 31 J965 FLIGHT TIME |42.00 ARRIVAL 0ATE NAY 22 1966

HELIOCENTRIC CONIC DISTANCE 427,338

RL 147.10 LAL .00 LOL 99.11 VL 27.339 GAL -6.3J AZL 84.79 HCA

RP ]08.94 LAP -2.78 LOP 3|1.29 VP 37.I4| GAP 6.92 AZP 94.4J TAL

RE J54,835 GL 29.34 GP -I4.54 ZAL |26.24 ZAP |56.99 [T$ 32|.30 ZJ(

PLAN(TOCENTRIC CONIC

C3 25.328 VHL 5.035 DLA

LNCH AZMTH LNCH TIME L-| TIM( JNJ LAT IN| LONG INJ R,T ASC IN| AZMTH IN| TIME

90.00 0 I 33 2755.09 -28.00 76.55 J89.67 94,44 0 4? 26

90.00 15 56 17 4432.33 7.47 J85.0! ]82.48 62.6| |7 I0 10

100,00 ] 30 56 2466.71 -29,39 57,20 |B_.53 95,73 2 J2 5

JO0.OO ]7 9 33 4195.94 8.70 |66.97 181.61 61._9 |6 19 29

llO,O0 2 57 15 2196.75 -33.05 36.14 188.96 99.26 3 33 5J

liD.DO I7 59 46 4038.66 11.8B 153.14 179.90 57.7J 19 7 5

OIFFERENTIAL CORRECTION9 MID-COURSE [X[CUT|ON ACCURACY

TOE 1,2388 TRA-Z.1664 TC3-3.0477 8AU 1.0324 SGT 4232.7 SGR 245,2 $63 160.8

RDC .1886 RRA .0660 RC3 .0885 FAU .04684 RRT -,|629 RRf" .0863 RTF .6469

FOE ,8050 FRA -.1453 FC3-|.6009 BSP |3032 568 4236,8 R23 -,22?8 RJ3 -,8468

BO[ 1.253| BRA 2.|675 6C3 3.0490 FSP -492 $G| 4232.9 $62 24|.9 THA 179.46

2|2.29 SMA J25.56 ECC .20282 INC 5.2066 Vl 30.266

206.46 TAP 58.77 RCA lO0.J0 4PO ]5].03 V2 34.?84

|28,68 ETE J92.16 ZAC 69,51 £TC 157.37 CLP-]61.98

14.93 RAL 318.73 RA0 6568.0 V(L ]2.||2 PTH Z.17 VHP 6,25? DPA -26.36 RAP 33_.|6 [CC 1.4J68

PO C$T TIM |NJ 2 LAT IN] 2 LONG

2155.1 "27.09 70.00

3837,3 $.74 J79.32

|866,7 -28.26 48.57

3593°9 4.80 160,35

1596.7 -31,42 27.29

3438.7 7.54 146.74

OR61T DETERM|N4TION ACCURACY

ST |60?.5 SR 216,0 S$ 49_.7

CRT .8200 CR$ -,9844 C$T -.9045

LSA J679.7 MSA 234,4 SSA I].3

ELI 161T.3 EL2 122.9 ALF 6.33

2J37



JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL 2, I965-661

LAUNCH OAT[ 0_C _1 Jg_S

HELIOCENTRIC CONIC

RL JA?.10 LAL .00

RP 106,94 LAP -2.BB

RC 157,067 GL 2_.70

PLANETOCENTRIC CON:C

C3 23.979 VHL 4.897

LNCN ATNTH LNCH TIME

gO.DO 0 9 If

90.00 16 4 5T

IOO.OO J 38 44

JO0.O0 IT 18 11

JJO.O0 3 5 6

11D.OO IS 8 i9

FLIGHT TIME 144.00 ARRIVAL 0ATE NAY 24 J966

01STANCE 433.065

LOL 99.11 VL 27.271 GAL -5.94 A?L 65.03 HCA E15.45 SNA 125.1E [CC .20306 INC 4.9734 Vl 30.286

LOP 314.46 VP 37.091 GAP 9.09 AZP 94.06 TAL 204.68 TAP 60.13 RCJ 99,TI APO 150.53 VZ 34.785

GP -|3.23 7Ak ]24.76 ZAP 158.46 ETS 322.35 ZAE 129.02 ETE 191.15 ZAC 71,12 ETC 158.T8 CLP-J6Z.B4

DLA 14.99 RAL 320.76 RAD 6566.0 VEL 12.056 PTH 2,|3 VHP 6,312 OPA -26.31 RAP 339.93 [CO 1.3946

L-I TIME IN| LAT JNJ LONG |NJ RT A$C IN| AZNTH IN| TIME PO CST TIN ]NJ Z LAT]NJ Z LONG

2743.44 -27,93 TT.T| 190,71 94.86 0 55 0 2143.4 -26.96 69,17

4417.03 6.99 JB4.J3 183.72 62.49 17 |6 34 581T.) 3.23 J77.46

2434.9d -29.30 56.34 |90_566 96.18 E 19 39 1654.9 -26.14 47.73

4180.79 B.ZO |66.|2 |85.06 61,|3 |8 Z? 51 358018 4.29 139.52

Z184.73 -32.92 3_._ |8_.97 _9_78 3 4| 30 1384.7 -31.2Z Z6.41

4023.76 1|.34 |S2.32 19|.17 37.54 I9 {_ :_ 3425,8 6.98 145.93

D|FFERENTIAL CCWRECTION$ N|O-COURSE EXECUTION ACCURACY O_B_T 0ETERH_NATION ACCURACY

TOE 1.22|! TRA-Z.O_9 TC3-5.2985 BAU 1.0580 SGT 4330.9 SGR 255.4 5G3 160.3 ST 1617,4 SR 223.6 S$ 490.!

ROE .192| RRA .0307 RC3 .1067 FAU .04561 RRT -.1541RRI r .0528 RTF .8474 CRT .6415 CRS *.9904 CST -.9029

FOE .7665 FRA ".0970 FC_-|,6_38 BSP 13_ZZ SG_ 435B.A R25 -.1861 R|3 -.8473 LSA |6B9.0 MSA 232,9 5SA 12.6

BOE 1.236| BRA 2.0695 BC3 3.3DOE FSP -505 SG! 433|.| SG2 232.4 THA |79.48 ELI |628.6 [L2 121.0 ALF 6.73

LAUNCH DATE DEC 3J i965 FLIGHT TIN[ J46.O0 ARR|VAL DATE Mkf 26 1966

HELIOCENTRIC CON|C 0ISTANC[ 438.785

RL 147.10 LAL .00 LOL 99.|| VL 27.Z1_5 GAL -5.5_ AZL 85.23 HCA 2|8.6J SNA |24.69 ECC .Z0346 |NC 4.7736 V| )O.RB6

RP J08.94 LAP -2.9D LOP _47.62 VP 37.042 GAP 9.25 A_P 93.73 TAL 202.86 TAP 6|.47 RCA 99.32 APO |50.06 VZ 34.T96

RC 159.263 GL 28.|6 GP -|2.|3 ZAL |23.08 ZAP |59.78 [TS _23.54 ZAE |29._0 ETE |90.29 ZAC ?2.86 [TC 160.01 CLP-163.70

PLANETOCENTRIC CON|C

C3 2Z.TgJ VHL 4.774 0LA |5,Z0 RAL 322.93 RA0 6567.9 V[L 1_.007 PTH 2.14 VHP 6.377 DPA -24.44 RAP 341.78 ECC 1.3731

LNCH AZMTH LNCH TIM( L-I TIME IN| LAT IN| LONG IN| RT ASC IN| ATMTH IN| TIME PO CST T|M IN| Z LAT IN| _ LONG

90.00 0 I_ 53 ZT18.TO -ZT.90 7T.56 19Z.O0 95.O3 | | 3| 2|38.T -26.91 66.B4

90.00 |6 |5 Z9 4396.99 6.55 183.01 |#5.I4 62.53 J? 28 46 5797.0 2.60 I76.34

100.00 1 45 _0 _449.66 -29,ET 55.95 |9I,B5 96.36 2 _ |9 _849.7 -28.07 47.33

JO0.O0 1? Z8 35 4161.24 7.56 |65.0_ J84.4_ 60.99 JB 37 34 3561.2 3.63 J58.44

110.00 3 IZ l| 2JT8,45 -52.84 54.75 191.24 100.06 _ 48 _0 j_?_,4 -_j,JJ 23._6

110.OO 18 IB 2J 4005.26 J0.61 151.32 I82.6J 37.33 |9 25 6 _405,3 6,28 144,97

D|FFERENTIAL C_R[CTXONS MI0*COU/$E EXECUT|ON ACCURACY ORBIT DETERNINATXON ACCURACY

TOE J._?O_ TRA-|o�#JJ TC3-3.5424 84U J.O8OO SGT 44|#.6 $_R 267._ SG3 159.| ST |640.2 $R 736.1 $S 489.5

ROE .|g64 RRA .0565 RC3 .|256 rAU .04445 RRT -.|_95 RRF .0528 RTF .6470 CRT .8646 CRS -.9946 CST -.9033

FOE .TS_)O FRA -.0460 FC5-|.6#_4 BSP 15_85 SGB 4427.7 225 -.1327 RJ5 -.8469 LSA 1T12,4 NSA ?30.7 SSA J3.B

BOE 1.2_99 BRA |.96J4 BC_ _,5446 FSP -506 SG| 44j_.8 $G2 264.9 THA 179.32 ELl 1632,9 EL2 lit.? ALF 7.13

LAUNEN D_TE OEC 31 1963

HEL|OCENTRZC CONIC

RL 147.10 LAL .OO

RP 108.93 LAP -_.06

RC 16J,449 GL 2?.70

_L4NETOCENTRZC CONIC

C5 E1,740 VNL 4.665

LNCH AZNTH LNCN TZNE

90.00 O 21 36

90.00 16 _7 45

_OO.O0 I 5| 29

_OO.OO I? AO 31

110.00 3 16 44

liD.00 18 29 45

FL|_HT TIME I46.00 ARRIVAL 0_T[ NkY EB 1966

0|STANCE 444.49T

LOL 99,|1 VL Z?.1_6 GAL -5.|7 AZL 65.40 HCA _2|,?? SNA 1_4._6 ECC .20402 INC 4,_996 Vl 30.286

LOP 3?O.?B VP 56.993 GAP 9.42 AZp 93.43 TAL ZOI.03TAP 62.60 RCA 99.91 APO 149.62 vZ 34.788

GP -11.20 ZAL 121,2I 7AP |60.99 ITS 3_4.50 7AE 129.54 ETE |B9.35 TAG "74.7Z [TO 161,I0-CLP:|_4.34

OkA 13._5 RAL 323.18 RAO 6567.9 VEL |1.963 PTM 2,13 VHP 6.430 0P_ -Z_.T2 RAP 343.68 ECC 1.3578

L-| T|ME [NJ LAT IN| LONG ZNJ RT A$C IN| ATNTH _NJ TIME PO CST TIN |NJ Z |AT IN| Z LONG

Z739.92 -27.91 71.45 |95,33 94.99 ] ? |6 2139.9 -26,9_ _8.92

4372.69 5.59 181.65 186.74 62.20 IT 40 56 3772.9 1.83 J?S.OO

2450.04 -29.27 55,98 193.5T 96.57 ? 3? 19 1830.0 -Ze.OB 4T._

4I_8.OO 6.79 |65.7_ ]_6,09 60.82 18 49 29 _539.0 _.83 1_7.16

2J77.D4 -32.83 _4.64 J92.77 JOO.J2 _ _5 J J577.0 -SJ.OB 23.65

3983.76 9.87 ]_0.16 1_4.2| 5?.|J 19 56 9 5383.8 3.47 143.83

_ZFFERENTIAL CORRECTIONS

TOE J.Z3Z5 TRA-|.8434 T¢3-3.7_IZ BAU 1.0997

ROE _AOlO RRA .0250 RC5 ,1_89 FAU .04?89

ro£ .7181 tea .0039 rC_-|.?08J 8SP |4|66

80E 1.2488 BRA 1.8436 BC_ _.T938 FSP -50Z

MID-COURSE EXECUTION ACCURAC_ ORBit DETERN|NATION kCCURAC v

SGT 4500.7 SGR 280,5 SG_ |57,5 ST 1674,1 SR 247._ SS 492.5

RRT -.IL_O| RRF .0252 RTF .8462 CRT .8890 CRS o.9970 CST -,gO57

$G8 4509.4 R23 -.|_62 RI5 -,B462 L54 1747,? NSA 727.3 SSA 14.9

SGJ 4300.6 $G2 27_.5 THA |79°57 ELI 1688.3 EL2 1|2,7 ALF 7.30

LAUNCH 0ATE 0EC 31 1965 fLIGHT TIME |50°00 ARRIVAL DATE NAY 30 1966

HEL|O_ENTRIC CONIC

RL 147.10 LAL .DO

RP JOB.9? LAP -_.J4

RC 163.619 GL Z7.28

PLANETO(ENTR|C CONIC

C3 20.810 VHL 4.562

LNCH AZNTH LNCH T_ME

90.00 0 26 37

90.00 J6 41 32

|DO.DO t 56 32

|OO.O0 17 33 58

_10.00 3 24 55

110.0D IB 42 27

D|F_ERENT_AL CORRECTIONS

TDE 1.2539 TRA-J.TJB9 TC3-4.OJgO EAU J.JJB9

R0E .2057 RRA .0|0| RC5 .132Z FAU .04132

FOE .?003 FRA .0558 _C3-1.7J9| BSP 14439

BOE I.Z?06 BRA |.TJ�O _ 4.0219 _$P -497

OlSTANCE 450.Z0|

LOt. 99.JJ VL 27.070 GAL -4.77 AZL 65.55 HCA 224.93 SNA 123.85 ECC .204T4 |NC 4.4459 v! 30._86

LOP 32_.93 YP 36.950 GAP 9.r_ 47P 93.|5 TJL J99.19 TAP 64.|2 RCA 9_.49 APO 149.2| V_ 34,79J

GP -10,41 ZAL 1|9.16 ZAP |62.|0 ET6 524.83 7AE 1_9.73 ETE |e8,92 ZAC 76.66 ETC 162.05 CLP-165.36

OLA 16.02 RAL _2T.54 RAD 6567.8 VEL ||.924 PTH 2.J2 VHP 6,529 OPA -2].|0 RAP 343.63 ECC 1.3425

L-! TIME IN| LAT IN| LONG _NJ RT AS( |NJ A_NTH IN| TIME PO (ST T|N |NJ 2 LA T |NJ 2 LONG

2T46.45 -|T,#_ 77.9_ 195.29 94.75 I I2 _5 ?I46.3 -E7,00 69._9

4543.3| 4.71 J80,10 188.54 62.03 |7 53 58 3T45,3 .94 J73.46

2435.39 -29.31 56.3? ]93.14 96.J6 2 37 48 1833.4 -26.15 4?.76

4J||.6| 5,9| 162.26 |e7.88 60.64 |9 2 30 35||.6 1.96 JSS.TJ

Z|BO.OI -32.66 34,87 |94°55 99.99 4 I |3 JSBO.0 -31.14 26.0?

3959.T6 8.98 148.87 !B6,01 56.BB 19 4P 26 3359,8 4.56 14Z.ST

N|0*COURSE EXECUTION ACCURACY _BIT OETERMINATION ACCURAC_

SGT 4579.4 $5R 293.6 $_3 |55.5 ST J7J6.5 SR 25_.5 $$ 497.1

RRT -.0981RRI r .0J98 RTF .8460 CRT ,9|02 CRS -.9973 CST -.9096

SG_ 4588.8 R23 -,1037 R13 -.8460 LS4 |T9|,8 MSA ?Z?.3 5SA 16.J

SG| 45?9.5 $G2 292.2 THA |?9.64 EL| IT32.6 ELI J06.J ALr 7.63

2|38



JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL 2 1965-66]

LAUNCH 0ATE OEC 31 1965 FL|GMT TIME 1§Z,00 ARRIVAL DATE JUN 1 J966

HELIOCENTRIC CONIC

EL 14T,lO LAL .DO

RP IOB,91 LAP -3,20

RC J65.T75 GL 26,90

PLANETO(ENTRI( CONIC

C3 19,991 VNL 4,471

LNCH ATMTN LNCH TrNE L-i TiME IN| LAT

90.00 0 31 4 Z757.68 -ZB.O|

90,DO I6 56 54 4314.70 3,73

lO0.OO Z I 46 ZA6S.3Z -29.38

I00,00 16 8 32 408Z.46 4.94

]JO,O0 } _ 46 21e8.93 -32.94

IJO.O0 ]8 56 Z3 3933.63 8,Ol

DIFFERENTIAL CCI_R[CTX_NS

TOE 1,Z663 TRA-l,5639 TC3-4.247¢ BAU 1.1361

ROE .2103 RRA ".0019 RC3 .1635 rAU .03963

FOE .6870 FRA ,|063 FC3-1,7162 BSP 14831

BOE 1,_034 6RA 1,3839 8C3 4,2508 FSP -467

DISTANCE 435.897

LOL gg.ll VL 21.006 GAL -4.36 ATL 83,69 HCA

LOP 327.12 VP 36.905 GAP 9.76 AZP 92.98 TAk

GP -9.73 ZAL 116,94 ZAP 163.15 ETS 3Z3.Zl 7AE

226,09 SNA |Z$.45 ECC .20364 INC 4,3092 V] 3D.266

I_?,34 TAP 63.45 RCA 98,06 APO 146,63 v2 34.794

129.94 ETE 166.36 ZAC 78.67 ETC 162.90 CLP-J66.17

OLA

|NJ LONG IN| RT AS( _NJ ATMTH IN| TIME

78.76 197.29 94._4 | 1? 2

176.38 190.35 61.91 18 B 49

31.10 197,14 95,76 Z 42 33

160.65 188.89 60.48 19 IG 55

33.38 166.56 99.6_ 4 7 13

147.48 188.[_0 56.66 ZO 1 57

NXO-(.OURSA[ EXECUTION ACCURACY

SGT 4_30.B SGR _06.9 $G3 153.4

RRT -.0736 Rf_ = .0_34 RTF ,8453

6GB 4660,_ RZ5 -,O8_ R|3 -,64_4

8GI 46S0,8 SGZ 306,1 THA 179.72

16,39 RAL 330.03 RAD 6587.8 VEL II.690 PTH Z,Jl VHP 6.616 OPA -19.56 RAP 34?.62 ECC 1.3290

PO CST TIN IN| 2 LAT[NJ Z LONG

2157.9 -27.II ?0,20

3714,7 -.05 171.75

1865.3 -2B.ZT 46.47

3482.5 ,97 154,11

1586,9 -31,26 26,57

_333.7 3.56 141,Z0

ORBIT DETERMINATION ACCURACY

ST 1770,2 SR 269.6 56 504.3

CRT .9310 CR$ -,9963 CST -.9148

LSA 1847,7 MSA 216.2 9SA |?.I

ELl 1788.0 EL2 9?.5_ALF 6.10

LAUNCH DATE DEC 31 1965 FLIGHT Tll_ 134.00 ARRIVAL DATE JUN 3 1966

HELIOCENTRIC CONIC

RL ]47.10 LAL .DO

RP 108.90 LAP -3.26

RC 167.913 GL Z6,33

PLAh_TOC[NTRIC CONIC

C3 J9.277 VNL 4.391

LNCH AZNTH LNCH TIME

90,O0 O 33 4

90.0D 17 13 46

lO0,OO Z 6 ZZ

IOO.OO 18 25 10

liD.D0 3 36 29

liD.DO 19 11 32

OISTANCE A$_.582

LOL 99.11 VL Z6,g4Z GAL -3,94 AFL 65.62 HCA 23|.23 8HA 123.03 ECC ,20673

LOP 330.28 VP 36.883 GAP 9.96 AZP 92.62 TaL 19_.48 TAP 66.73 RCA 97.62

GP -9,13 ZAk 11A.5_ ZAp 184.13 [T$ 3E5.38 ZA( 130.12 [TE 187,92 ZAC 80.75

OLA 17.23 RAL 332,64 RA0 6557.8 VEk 11.860 PTH Z,IO VHP 6.708 OPA -IB.0g

k-! TIME _NJ LAT |NJ kOIG |NJ RT A$C |NJ AZNTH IN| T|NE PO CST T|M

27T3.88 -28.09 T9.92 |99.52 93,76 | 2| IB 2]73.9

4281.44 Z.67 176.32 J�Z,TB 61.80 18 25 B 3661,4

2476.30 -26,A7 M.J4 J99,39 95,2A 2 A7 AJ 1879,3

4051.06 3.88 136.92 192,11 80,34 19 3Z 41 3451,1

2J97,30 -33.06 36.|9 198.86 99,23 4 13 7 1597.§

3905.63 6,86 146.DO 190.ZD 56.45 20 16 37 3305.9

|NC 4.1836 VJ 30.266

APO 146,49 v2 34,798

ETC |63,65 CLP-162,97

DIFFERENTIAL CORRECTIONS NIO-COURSE EXECUTION ACCURACY

YD[ J,3227 TRA-J.4436 TC3-4.47$6 6AU 1.1343 SGT 4724,| 8GR 3|9,7 SG3 1_|,3

ROE .2133 RRA -,0134 RC3 ,I?_A FAU ,03_103 RRT -.0489 RRF .0_61 RTF ,8464

FOE .6730 FRA ,1326 FC3-1.7090 BSP 14911 5G6 A734.9 223 ".0696 213 -,8464

BOE 1.340| 8RA 1.4439 B(.3 A,4782 FSP -483 SGJ 47E4.1 SGZ 319,3 ?HA |79.6J

RAP 349.64 ECC ],3172

IN| 2 LAT IN| 2 LOqG

-77.77 7J.33

-I,I3 169.90

-78.a3 49,a9

-.lO 132,39

-31,43 27.3_

2,30 139.73

ORB|T O[TERM|NATION ACCURACY

ST 1828.6 $R 281.I $$ _II.0

CRT .9490 CR$ -.9936 CST -.9207

LSA JgOT,9 MSA 206.6 SSA ]8,3

ELI 1646.0 EL_ 97.7 ALF 6,32

LAUNCN DATE DEC 31 1965 FLIGHT TIME ]56.D0 ARRIVAL DATE ION _ ]966

HELIOCENTRIC CONIC DISTANCE 467.257

RL 147,10 LAL .00 LOL 99,ll VL 26.680 GAL -3,5] AZL 85.93 HCA 234.41 SMA 122.67 [CC .20801 INC 4.0695 VI 3D.ZB$

RP IO6.99 LAP -3,31 LOP _33,45 VP 36,621 GAP 10,15 AZP 92.37 TAL 193.61 TAP 68.02 RCA 97,15 APO 148.19 V2 34,803

RC I70,040 GL 26,15 GP -B.61 ZAL 111,99 ZAP 165.06 ETS 325.39 ZAE 130,26 [T[ 167,51 7AC 62.67 ETC ]64.33 CLP-167,74

PLAN[TOC[NTR_C CON|C

C3 19.666 VNL 4,320 OLA 17.96 RAL 335.40 RAO 6567._ V[L 11,834 PTH 2,J0 VHP 6,607 DP4 -16.67 RAP 35|.69 ECC 1,3072

LNCN A_NTH LNCH T|NE L-| T_NE IN| LAT _NJ LONG _NJ RT AS( IN| AZNTN |NJ TIME PO CST TIN IN| _ LAT IN| 2 LONG

gO.DO O 39 4Z 2794,26 -26.|7 81.41 202.00 93,02 1 Z5 16 2194.5 -2T.4_ 72.61

90.00 17 32 7 4245.88 1,32 174.54 193.24 _l.72 18 42 53 3645,9 -2,27 167.91

IO0.OO 2 10 38 2497,70 -29.56 59,48 201.89 94.34 2 32 17 1867.7 -26.63 50,61

]O0.O0 18 42 30 40|7,67 2,75 157.08 194.56 60.22 19 49 48 34]7,7 -J.23 150.56

JJO.OO 3 42 8 Z2|1,48 -33,2| 3?,26 20J,40 98._J 4 J9 O J6JI.5 -3J.66 29.37

]IO.O0 19 27 51 3676,65 5.86 144,46 192.£3 36,26 20 32 27 3276.7 1.39 136.23

DIFF_RENTZAL CORRECTIONS N|O-C01JR$_ [X(CUT_ON ACCURACY OR61T DETERMINATION ACCURACY

TOE i.3667 TRA-J.2930 T1(3-4,692_ BAU 1.1717 9GT 47_4,1 SGR _._ $G3 149.Z ST !895.6 SR 292.3 S$ 3J8.9

ROE .2202 RRA -.0_41RC3 ,1790 FAU .03646 RRT -.0_33 RRF .0364 RTF .6477 CRT .9643 CRS -,9896 CST -,927J

ro£ .6614 FRA .|979 rC3-|,6613 BSP 13J62 SGg 480_.6 223 -,0363 213 -,6477 kSA I9T6.8 MSA 200,0 SSA 19,4

BDE 1,3643 8RA 1.2952 8C3 4,6956 FSP -477 SGI 4794.1 6G_ 33_.1 THA 179,91 EL! 1916,5 EL2 76.6 ALF 9,47

LAUNCH DATE DEC 31 |963 FLIGHT TINIE 138.00 ARRIVAL DATE JUN 7 J966

HELIOCENTRIC CONIC

RL 147.10 LAL .00

RP J08._7 LAP -3.3_

RC ]72,148 GL 2S.73

PLANETO_NTRIC CONIC

C3 JB,|ST VNL 4,261

LNCH ATNTH LNCH TIME

go.o0 0 42 0

90.00 I? 51 33

lOO,O0 2 14 46

]00.00 19 I 31

liD.D0 3 47 47

110.OO 19 45 18

D|STANCI[ 472.921

LOt. 98.11 VL 26.8t8 GAL -3.07 AZk 86.04 HCA 237.57 SMA I_2,30 ECC ,_0949 INC 3.9640 vl 30,Z66

LOP 338.82 VP 36.78| GAP 10.34 ATP 92,|3 TAL 19|.73 T4P 69.31 RCA 96.68 APO 147,92 V2 34.808

GP -6.13 7AL 109._8 zAp 165.94 ETS 3_3,Z0 ZAE 130.45 ETE 187.16 7AC 65.04 ETC 164.94 CLP-166.51

OLA 18.77 RAL 338.29 RAD 6567.7 VEL !1.813 PTH 2.09 VHP 6.912 DPA -13.29 RAP 353.75 ECC 1.299B

L-| T|M[ |NJ LAT |NJ LONG _NJ RT ASC IN| ATNTH IN| TIME PC) CST TIN IN| 2 LAT |NJ 2 LONG

2818,B3 -28.24 83._0 L_04.72 98.12 ! 28 59 2218.6 -_?.63 7_.58

4208.33 .31 J72.43 |97.96 61.68 19 2 3 360B.4 -3.48 165.8]

23|9.74 -29.68 6|,IJ 204.64 93,69 E 36 45 1619.7 -26.66 52.41

3982,68 1,57 133.16 197.26 60.14 _0 8 J3 338_,? -_.42 148.64

2228.67 -33.39 38.37 204.20 9?.85 4 24 56 1628.7 -3].93 29.64

3646.31 4.72 14Z.BT J65.29 56.10 20 49 25 3246.3 ,_4 136.65

M|O-COUR$[ EXECUTION ACCURACY ORBIT 0]TERMINATION ACCURACY

SGT 486J.0 SGR 344,2 $G3 J47.O ST J969.2 $R 303.4 $$ 526.4

RRT .0025 RRF .0466 RTF .6496 CRT ,9767 CR5 -.9944 CST -.9337

$G8 4873.1R_3 ,0445 R13 .9496 L5A 2051.6 N$A 190.7 SSA 20.5

-_[_I 4861.0 8G2 344,2 THA ,01 EL] J991.4 EL2 6a.4 ALF 8.57

OIFFERENTIAL CO_RECTTON$

TOE J,4J64 TRA-J.J372 TC3-4,8936 6AU I,|887

ROE .2233 RRA -.0338 RC3 .1830 FAU .03469

FOE ,6303 FRA .2418 FC3-1.6636 BSP 13416

8DE 1.4342 BRA ].1377 8C3 4.6972 FSP -472
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL. 2, 1965-66)

L&UNCH 0ATE 0[C 31 |965 FLIGHT TIN{ 160,00 ARRIVAL 0ATE JUN 9 1966

HELIOCENTRIC CONIC

RL 147.10 LAL .00

RP lOB.B5 LAP -3.37

RC ]74.259 GL 2_.3Z

PLANETOCENTRIC CONIC

C3 l?.752 VHL 4.Z|3

LNCN ATNTN LNCN T|NE

90.00 0 J5 4

90.00 18 13 9

100.00 Z 18 44

JO0.OO 19 22 10

JlO.O0 3 53 32

110.00 EO 3 52

OIFFERENTIAL C_R[CTION$

TOE 1.4748 TRA -.9668 TC3-5.067! BAU I.Z033

ROE .Z309 RRA -.0425 RC3 .1847 rAu .03324

F0E .64Z1 FRA .2873 FC3-1,£213 85P 15576

eDE 1.4928 8RA .9977 Be3 5.0?04 FSP -463

DISTANCE 478.574

LOL 99.11 VL 26.?57 GAL o2.61 A?k 86.13 HCA 240.74 SNA lzl.93 ECC .21120 ]NC 3.9657 Vl 30.286

LOP 539.80 VP 36.743 GAP 10.54 4ZP 91.99 T4L 189.85 TAP 70.58 RCA 96.|B APO 147.68 VZ 54.814

GP -?.75 ZAL 106.42 ZAP |66,79 £T$ 524,83 ZAE 130.61 [TE 1e6.86 zAc 87.24 ETC 165.49 CLP-169.Z6

DL4 19.60 RAL 34|.34 RAO 6567.7 V[L 11.796 PTH 2,09 VNP 7.023 OPA -13.95 RAP 355.84 [CC l.Z9Zl

L-I TIN[ IN| LAT IN| LONG IN| RT A$C IN| AZNTH JNJ TIN[ PO C$T TIN JNJ Z LAT JNJ 2 LONG

2847.49 -28.30 85.29 207.70 91.07 I 32 32 Z247.5 -Z7.85 76.66

4169.J9 -.96 I?O.Z6 200.93 61.70 19 22 38 3569.2 -4.73 ]63.62

2543.4_ "29.78 63.02 Z07.65 92.69 3 J lO 1945.4 -29.09 54.28

3946.47 .34 153.17 200.21 SO.ll 20 Z? 56 3346.5 -3.64 ]46.64

2248.86 -33,55 40.12 ZD?,2? 96._5 4 31 1 J649.9 -32.23 3J.14

3815,81 3.55 J4J.Z6 198.21 55.98 Zl 7 27 3215.8 -,94 135.DS

NID-COUR_H[ EXECUTION ACCURACY OR6[T DETERNXNATION ACCURACv

SGT 49J9,5 SGR 353.8 9G3 144.6 ST 2052.8 SR 314.6 $S 535.8

RRT ,0291 RRF .0607 RTF .8509 CRT .9862 (R$ ".978Z CST -.9403

8G8 4932.3 223 .0358 RI3 .8509 LSA 2136.9 NSA 181.6 8SA Zl.6

SG| 4919.5 SGZ 355.6 THA .|2 ELI Z0?6.1 EL2 51.5 ALF 8.60

LAUNCH OAT[ OEC 31 1965 FLTGHT TIN( 162.00 ARRIVAL 0ATE JUN 11 1966

HELIOCENTRIC CONIC

RL I4?.10 LAL .00

RP 108.83 LAP -3.39

RC 176.3|2 GL 24.85

PLAN_TO(ENTRZC CONIC

C3 I?.435 VHL 4.J78

LNCH ATNTH LNCH TIN_

90.00 0 4? 59

90.00 18 35 46

100.00 Z 22 39

100.00 19 4_ 44

110.00 3 59 26

110.00 ZO 23 27

OIFF[RENT_AL CORR[CTIONS

702 1.5351 TRA -.7902 TC3-5.2209 BAU 1.219I

ROE .2369 RRA -.O502 RC3 ,]834 FAU .O3J?0

FO£ .8330 FRA ,3293 FC3-I.3?Z5 88P |5?99

gO[ 1.9533 BRA .7918 BC3 5.2242 FSP -456

OI$TANC[ 484.2|2

LOt, 99.11 VL 26.697 GAL o2.14 A?L 86,23 HCA 243.91 SMA 121.57 [CC .2J313 INC

LOP 342.97 VP 36.706 GAP lO.75 AZP 9|.66 TAL |87.95 TAP -7|.b6 RCA 99,66 APO

GP -7.39 7AL J03.4| ZAP _67,60 ET8 324.27 ZA( I30.77 (T£ 186.59 7AC 89.47 £TC

3.7?33 Vl 30.286

147.49 VE 34.921

165.98 CLP-170.OI

OLA L='0.4? RAL 344.53 RAO 6567.? VEL 11.783 PTH 2.08 VHP ?o14| OPA -12.63 RAP 35?.94 ECC 1.7973

L-! T_ME IN| LAT IN| LONG IN| RT A_ IN| AZMTH IN| TIME PO CST TIN JNJ Z LAT IN| 7 LONG

2880.05 -28.32 87.68 210.94 89.88 | 35 56 ZZSO.1 -29.03 79.02

4128.79 -2.26 |68,0| Z04.J8 6|.77 19 44 35 3528°8 -6.D2 161.34

Z374,59 -29.86 £5.JB 210.92 91,56 3 5 34 1974.5 -E9,32 56.47

3909.49 -.91 JSJ.J4 _3.43 60.12 20 48 53 3309.5 -4.88 144.60

ZZ?I.SZ -33.73 41.89 ZJO.6Z 95.9Z 4 37 19 1671.8 -32.54 32.96

3785,02 Z.38 |39.65 Z01.38 55.B9 21 26 32 3185.0 -Z.IJ 133,45

MI0-COURS[ EXECUTION ACCURACY ORB/T D_TERNINATZON ACCURACY

SOT 4980.1 SGR 366.7 $G3 142.3 ST 2J37.7 DR 325,7 SS 543,5

RRT ,0549 RRF .0748 RTF .8537 CRT .9926 CRS -.9713 CST -.9466

SGB 4993.6 223 .OZ?? RJ3 .8537 LS4 2222.8 NSA 17Z.4 SSA 22.6

$G1 4980.Z $G2 366.1 THA .23 £LJ 2182.0 £L2 39.1 ALF 8.60

LAUNCH 0ATE 0EC 31 1965 FL|GHT T|NE 164,00 ARRrVAL OATE JUN 13 1966

HELIOCENTRXC CONIC

RL ]47.10 LAL .00 LOL

RP JOB.81 LAP -3.39 LOP 346.14 YP 36.670 GAP 10,98

RC 178.366 GL 24,32 GP -7.07 ?AL 100.28 ZAP 168.37

PLANETO(ENTRIC CONJC

C3 17.271 VHL 4.156 0LA 21.35 RAL 547,87 RA0 6567.7

LNCH AZNTH LNCH TIME L-I TJNE IN| LAT |NJ LONG

90_00 0 50 37 2918.39 -28.28 90.33

_o.oo 19 59 44 4087.55 -3.58 16_.7o
JO0.O0 2 26 35 2606.9? -29.89 6?.59

I00.00 20 6 27 38?2.20 -2.18 149.09

110.00 4 5 34 2297.30 -33.69 43.86

110.00 20 43 57 3?54.64 1.22 138.06

OJFFERENTIAL C(_RECTION8

TD£ |.5986 TRA -.6032 TC3-5.3411BAU 1.2339

ROE .2435 RRA -.051_ RC3 .]795 FAU .03019

FOE .6Z34 FRA .3707 FC3-1.5133 BSP 16021

_0[ 1.6J?0 8RA .6059 8C3 5.3441 rSP -451

NJO-COORSE EXECUTION ACCURACY

SGT 5036oI SGR 376,9 SO3 139.9

RRT .0805 RRF .0898 RTF .8569

SGB 5050,2 R23 .0205 R13 .8570

SGJ 5036.2 $G2 375.6 THA .35

DISTANCE 489.936

99.11 VL 26.639 G4L -1.66 AZL 86,3| HC4 247.07 S#A 121.25 ECC .21531 INC 5.6657 Vl 30.2B6

A?P 91.44 TAL 196.06 TAP 73.13 RCA 95.12 APO 147.33 V| 34.978

[75 323.50 ?AE 130.92 [TE 186.36 ?AC 91.74 [TC 166.42 CLP-J?O,74

VEL 1J,775 PTH 2.08 VHP 7.267 OPA -11.34 RAP .05 [CC i,2842

IN| RT _$C |NJ _?NTH |NJ TIN[ PO CST TIN IN| _ LAT INJ2L_NG

_14.42 88.55 J 39 i4 2316.4 -28.18 8J.67

207.71 61,89 20 ? 51 3487.5 -7.32 159.01

214.44 90.29 5 IO 2 2007.0 -29.53 5_.80

206.93 60.18 21 10 59 3272.Z -6.13 J42.§4

214.23 94.76 4 43 51 1697.3 -37.86 34.78

204.81 55,84 21 46 32 3154.6 -3.27 ]3J.96

ORBIT 0£7ERNINATION ACCURAC_

ST 2224.2 SR 336.7 55 550.0

CRT ,9963 CRS -.9637 CST -.9573

LSA 7309.8 NSA 163.8 SSA ?3.6

ELI 2249.3 EL2 78.7 ALF 8.58

LAUNCH DATE DEC 31 1965 FL|GHT T|M_ 166,00 ARRIVAL OATE JUN J5 1966

HELIO_ENTR|C CONIC

IL 147.10 LAL .DO

RP 108.78 LAP -3.39

RC 180.400 GL _3.73

PLANI_TO(CNTRIC CONIC

C3 11.207 VHL 4.148

LNCH AZMTH LNCH TIME

90,00 O 33 12

90.00 19 2_ 55

_00.00 2 _0 3_

100,00 20 _0 14

110.00 4 1_ 1

IJO.OO 21 5 J7

OIFFERENTIAL CCRR[CTION$

TOE 1.6_46 TRA °.4063 TC3-5,4233 8AU 1.2482

ROE ._309 lIRA -.O6_2 RC3 .1729 FAU .02869

FOE ,6137 FRA .4114 FC3-1.4434 BSP 16245

BO£ 1.8834 BRA .4|1| BC3 5,4261 FSP -447

DISTANCE 495.444

LOt. 99.1] VL 26.581 GAL °1.15 A?L 96.40 HCA 250.24 SNA 120.89 [CC .21776 INC 3.6020 Vl 30.786

LOP 349.32 VP 36.636 GAP 11.21 A?P 91.22 TAL 164.|5 TAP 74.40 RCA 94.56 APO J47._1 V_ 34.836

GP -6.78 ?AL 97,03 ?AP 169.]2 ETS 322.51 74E 131.08 ETE 186.16 ?AC 94.02 ETC 166.8| CLP-171.46

OLA 22.23 RAL 35J.36 RAD 6567.? VEL |1.772 PTH 2.08 VHP 7.400 0PA -10.08 RAP 7.19 ECC |.2832

L-| T|M_ INJ LAT JNJ LONG INJ RT ASC INJ AZMTH JNJ T|NE PO CST TIN INJ Z LAT _NJ ? LONG

2956.30 -28.J8 93.75 218./5 87.09 I 42 Z9 7356.3 -28.79 8_._8

4045.9_ -4.g2 J63.37 2JI.51 62.D9 2D 32 21 3445.9 -8.6J 156.64

2642.31 -29.97 70.22 218.22 88.91 3 14 3? 2042.3 -29,7| 6|._?

3835,14 -3.43 147.06 2J0.70 60.29 21 34 9 3233.| -7.36 140.47

_3_4.97 -34.03 46.01 2|8.|2 93._0 4 50 46 1725.0 -53.17 36.8B

372_.25 .09 136.53 Z08,50 55,82 22 7 22 3125.3 -4.39 130.37

MI0-COUR$E EXECUTION ACCURACY ORS|T DET[RMJNATION ACCUR_C Y

SGT 5089,0 SGR 386.4 5G3 137.4 5T 23|0.3 SR 347.7 55 555.J

RRT .|056 RRF .J059 RTF .8605 CRT ,9975 CRS -,9557 CST -.9574

$¢B 5|03.6 R23 .0145 RI3 .8605 LSA 2396.J _SA |56.3 SSA 74.3

SGJ 5089.| $G2 384.2 THA .46 ELI 2336.Z EL2 24.3 _LF 8.54
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES *VOL. 2. 1965-661

LAUNCH OATE 0EC 31 1965

HELIOCENTRIC CONIC

eL 147.10 LAL .00

Rp 10B.76 LAP -3.37

RC IBZ.414 GL 23.08

PLANETOCEN7RIC CONIC

C3 17,271 VHL 4.156

LNCN ATMTH LNCN TIME

90.00 0 55 44

90.00 19 51 14

I00.00 2 34 45

IO0.O0 ZO 54 53

110.00 4 18 53

110.00 21 27 15

FL|GMT TIME 168.00 ARRIVAL 0iT[

0I$TANCE 501,033

LOL 99.11 Vk 26.514 GAL -.6A AZL 86.48 HCA 153.41 SMA 110.55 ECC .2Z048 INC 3.]216 vJ 30.286

LOP 352,49 VP 36.602 GAP 11.45 AZP 91.01 TAL 182.83 TAP 75.66 RCA 93.97 APO 147.13 VZ 34.845

GP -6.51 ZAL 93.67 ZAP 169.93 ET$ 321.25 ZAE 131.24 ETE I95.99 ZAC 96.]3 ETC 167.17 CLP-17Z.IB

OLA 13.|0 RAL 354.97 RAO 6567,7 VEL 11.775 PTM Z,09 VNP 7.542 0PA -8.93 RAP 4.32 EC( I.ZB4Z

k-1 TIME INJ LAT INJ LONG INJ RT A$C INJ ATNTH INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

2999,31 -27.99 96.40 222,11 83.52 1 A3 43 2399.5 -2B.32 B7,75

4004.41 -6.13 161.03 215,60 62,32 20 37 36 3404,4 -9.B9 154.26

Z680.24 -29.79 73.03 222.2A 87,43 3 19 2fl Z080.2 -29,83 64.23

3798.94 -4.65 145.06 214.73 60.44 21 58 12 3198.9 -8.55 138.45

2354.48 -34.12 48.31 212.Z6 92,14 4 56 7 1754.5 -]3.45 39.13

3697.47 -.97 135.O8 212.44 55.83 22 ZB 53 3097.5 -5.45 1Z8,96

JUN 17 1966

OIFFERENTIAL CORRECTIONS MI0-COURSE EXECU71ON ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.7346 TRA -.19flI TC3-5.4545 BAU 1.Z(_0 SGT 513A,0 $GR 395.2 SG3 134.9 ST 2]96.9 52 ]58.7 $S 559.6

ROE .2593 RRA -.0651RC3 .1640 FAU .0_716 RRT ,1311RRF .1238 RTF .8639 CRT ,9966 CRS -.9471 C$T -.9619

FOE .6046 FRA .453fl FC3-1.3613 BSP 16388 $GB 5149.Z RZ3 .0100 213 .8640 LSA 2482.7 MSA 150.6 SSA 24.B

BOE 1,7538 BRA .2060 8C3 3.4570 FSP -439 $GI 5134.3 562 391.8 THA .58 ELI 2423,4 ELZ 29.2 ALF B.4B

LAUNCH DATE OEC 31 1965

NELIOCENTRIC CONIC

FLIGHT TII_ 170.O0

OISTAMCE 506.602

ARRIVAL 0ATE JUN ]9 1966

RL 147.10 LAL .00 LOL 99.11 VL 26.468 GAL -.10 AZL 86.56 MCA 256.58 $MA 120,23 ECC .22351 iNC ].4438 Vl ]0.286

RP IO8.73 LAP -3.35 LOP 335.67 VP 36.570 GAP 11.71 AZP 90.80 TAL 180.34 TAP 76,93 RCA 93.]6 APO 147.10 V2 34,854

RC 184.407 GL 12,35 GP -6.28 ZAL 90.24 ZAP 170.52 ET$ 319.71 ZAE 131.39 ETE 185.83 ZAC 98,65 ETC 167.48 CLP-172.89

PLANE TO_ENTRIC CONIC

C3 17.474 VNL 4.|80 OLA 23.93 RAL 338.70 RA0 6567,7 VEL 11.784 PTH 2.08 VHP 7.693 OPA -7.60 RAP 6,47 ECC 1.2876

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ Z LAT INJ Z LONG

90.00 0 55 14 3045,71 "17.70 99,74 226.28 83.87 J 49 0 2445.7 -28.26 91.12

90.00 2_3 18 28 3963.66 "7.52 136.72 219.95 62.62 21 24 32 3363.7 -11.13 151.90

100.00 Z 39 10 Z720.28 -29,63 76,00 226.48 85.87 3 24 30 2120.3 -19.89 67.Z0

100.00 21 20 13 3764.31 -5.81 143.14 219.02 60.63 22 22 57 3164.3 -9.68 136.50

110,00 4 26 13 2385,37 -34.18 50.72 226.64 90.71 5 5 56 1785.4 -33.70 41.51

110.OO 21 49 39 3671.99 -1.94 133.75 216.6_ 55.67 22 50 51 3072.0 -6.4| I27.51

OIFFERENTIAL CORRECTIONS MIO-COUR$E EXECUTION ACCURACY ORBIT 0ETERMINA TION ACCURACv

TOE J.7963 TRA .O|40 TC3-5,4(_07 BAU 1.2762 SGT 5187.0 $GR A02.9 SG3 132.3 ST 2465.9 SR 369.] 55 557.5

ROE .1684 RRA -.O695 RE3 .1515 FAU .02606 RRT .13_7 RRF .1368 RTF .8733 CRT .9940 CR6 -.9393 CST -.9664

FOE .5906 FRA .4829 rc3-1.1912 BSP 16844 SG6 3202.7 R23 .0021RJ3 .8733 LSA 2550.7 NSA 144.] 554 25,O

BOE 1,B161 BRA .O709 8C3 5.46t8 FSP -459 $61 5187.4 $62 397.9 THA ,70 ELI 2493.1 EL2 39,9 ALF 6.47

L4UNCN O4T( OEC 31 1965 FLIGHT TIME 172.00 4RRIVAL 0_TE JUN Z1 1966

NEkIOCENTRIC CONIC

RL 147.10 LAL .00

RP 108,70 LAP -3.51

RC 186,379 GL 21.56

PLANETOCENTRIC CONIE

C5 17.619 VHL 4.222

LNCN AZMTN LNCH TIME

90.00 1 0 48

90.00 20 46 26

I00.00 Z 43 56

100.00 21 45 59

110.00 4 34 B

110,00 22 12 16

0ISTANCE 512.148

LOL 99.11 VL 26.413 GAL .46 AZL 66,63 MCA 259.76 SMA 119.91 ECC .Z2667 INC 5,3679 Vl 30.286

LOP 358.85 VP 36:540 GAP 11,96 AZP 90,60 TAL 178,44 TAP 78.20 RCA 92.71 JPO 147.12 V2 34.663

GP -6.07 ZAL 66.75 ZAP 171.18 E75 317,B2 ZAE 131,55 E7E 1B5.69 ZAC 100.99 ETC 167.7_ CLP-175.59

0LA 24.70 RAL

L-| TIME INJ LAT

3094.52 -Z7.29

3924.18 -8.75

2761.96 -29.39

3731,97 -6.89

2417,21 -34.18

3649.49 -2,80

OIFFERENTIAL C(_REC7IONS

TOE !,$720 TRA .2564 TC]-5,3807 BAU 1.2830

ROE .2795 RRA -.0699 RC3 .1396 FAU .02427

FOE .5870 FRA ,fl351 FC3-1.1787 BSP /6713

BOE 1.8928 ERA .2657 BC] 5.3825 FSP -423

2.52 RA0 6567.7 VEL 11.799 PTH 2.09 VHP 7.954 OPA -6.38 RAP 8.63 ECC 1.2934

INJ LONG |NJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LA7 INJ 2 LONG

103.Z6 250.64 82.15 1 ]2 22 Z494.5 -ZB.ID 94.68

156,47 224.55 62.96 21 51 50 3324,2 -iZ.]O 149.60

79.07 230.93 84.27 3 29 58 2162.0 -29.87 10.30

141.33 _23.5A 60.84 22 48 11 ]132.0 -10,72 134.66

53.21 231.14 89,24 5 14 25 1817.2 -33,90 43.97

132.58 221.02 55,92 23 1] 6 3049.5 -7.26 126.32

MI0-COURSE EXECUTION ACCURACY O28_T O[TERHINATION ACCUR4C v

SGT 5219.8 SGR 410.6 SG3 130.0 ST 2546.4 SR ]60.5 SS 564,9

RRT .1608 RRF .|639 RTF .8725 CRT .9899 CRS -.9296 CST -,9695

$GB 5236.0 223 .0055 215 .8725 L]A E631.9 MSA 144.7 9SA 24.9

561 5220.4 SG2 403.8 THk .82 ELi Z574.Z ELZ 53.3 ALF 8.42

LAUNCH DATE DEC 3! 1965 FLIGHT TIME 174.00

HELIOCENTRIC CONIC OISTANCE 317.667

RL 147.10 LAL .OO LOL 99.11 VL 26.359 GAL 1.04 AZL 86.71 HCA

RP 10e.67 LAP -3.27 LOP 2.03 VP 36.510 GAP 12.27 AZP 90,41 TAL

RC 188.350 GL 20.70 GP -5.88 ZAL 83.23 ZAP 171,81ET$ 313.54 ZAE

PLANE TOCENTRI( CONIC

C) 18.351 VHL 4.284 OLA 25.41RAL 6.42 RA0 6567.7 VEL 11.821 PTH 2,09 VHP

LNCH AZMTH LNCN TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME

90.00 I 3 30 3145.35 -26.77 106.89 235.16 80.41 1 55 55

90,00 21 14 51 3886,80 -9.90 154.33 229.37 63.33 22 19 37

lO0.DO Z 49 JZ 2804.54 -29,06 82.20 235.53 82.66 3 35 37

100.00 ZZ 11 49 3702.85 -7,85 119.72 228.27 61.06 23 1] 32

110.OO 4 42 41 2449,44 -34.12 55.72 236:04 87.75 5 23 ]2

110.OO Z2 34 48 3630.72 -3.52 131.60 225.61 ]5.98 23 35 19

OIFFERENTIAL CORRECTIONS MID'COURSE EXECUTION ACCURACY

TOE 1.9389 TRA .5056 TC3-5.2602 BAU 1.2909 SGT 5252.7 $GR 417.0 SG3 J27.4

ROE .2913 RRA -.0694 RC3 ,1254 FAU .02276 RRT .2052 RRF ,1852 RTF ,8763

FOE .577J FRA .5778 FC3-J.0747 BSP 16796 SGB 5269.3 R23 .0043 213 ,8763

BOE 1.9606 BRA .5084 B(3 5.2617 FSP -4/5 $61 3253,4 SG_ 408.J THA .94

ARRZVAL DATE JUN 23 1966

13J.70 ET£ 185.57 ZAC iO].35 £TC 167.98

8.027 DPA -5.J8 RAP 10,B0

PO CST TIN INJ 2 LAT

_]45.4 -27.82

3286.8 -13.40

2204.5 -29.77

3102.9 -IJ.65

1849.4 -]4.05

]0]0,7 -7.96

262.93 SNA IJ9,61 £CC .2]057 INC 5.2935 Vl 50,286

176.53 TAP 79.47 RCA 92.03 APO 147.18 V2 ]4.#73

CLP-J74._9

ECC 1.3020

INJ _ LONC

99.]8

147.40

73.46

133.O0

46.4_

125.33

ORBIT DETERMINATION ACCURACv

ST 2606.4 SR 390.9 5S 564.4

CRT .9646 ORS -.9202 CST -.9714

LSA 269J.3 MS4 145.2 $$4 24,3

EL| 26]4,7 ELZ 67.5 4LF _.4|

214J



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 2, 1965-661

LAUNCH OAT[ D(C 3J ]966 FLIGHT T|NE ]?6.00

HELIOCENTRIC (O_I¢ DISTANCE 523.156

RL |AT.|0 LAL ,00 LOL 99.1] VL 26.305 GAL 1.64 AlL 86.78 HCA

RP |0e.63 LAP -3.2| LOP 5.RE VP 56.482 GAP |2.68 A?P _0.22 TAL

RC ]90.269 GL 19.7# GP -5.70 7AL ?9.69 ZAP 172.4j _T$ 312.78 ZAE

PLAN[TOCENTRIC CONIC

C) 19.0S? VHL 4.365 DLA 26.03 RAL 10.57 RAO 6687.8 VEL ||,851 PTH
LNCH AZMTH LNCH TIME L-| TINE IN] LAT

90.00 l S ZS 3197.53 -26.12

90.00 z| 45 2o 3852.3? -]0.94

]00.00 2 55 8 EBAi.ZJ -28.65

]00.00 ZZ 37 21 3677,92 -8.67

1]0.00 4 52 1 2481,51 -34.00
]J0.OO 22 56 51 36J6.39 -A.06

0|FrERENTIAL CC_RECTIONS

TO[ 1.997] TRA .75'88 TC3-5.|0|8 BAU 1.300J

R0E ,3043 RRA -.0675 RC3 .liD0 FAU .02144

FOE .5645 FRA .6182 FC3 -,9741BSP 16958

BDE 2.0202 BRA .7618 Be3 5.|030 FSP -408

LAUNCH DATE DEC 31 ]963

ARRIVAL 0ATE JUN Z5 Jg66

266.J| SMA 119.30 ECC .23467 INC 5.ZZOl v| 30.29_

]74.64 TAP 80.?5 RCA 9].31 APO ]47.30 VZ 3a.BBA

J3].b6 [TE J85.47 7AC ]OS.T| [TC 168.18 CLP-JT4ogg

Z.JO VHP 8.21] DPA -4.00 RAP ]2.98 ECC 1.3136

IN] LONG IN] RT ASC JNJ ATNTH |NJ TIME PO CST T|M JNJ 2 LAT |NJ Z LONG

lJ0.S? Z39.81 78.67 J 59 46 2597.5 -27.43 lD2.J4

lS2.34 254.37 63.72 22 47 32 3252.4 -14.39 145.35

B_.30 240.3| BJ._ 3 42 55 2247.Z -29,58 76.62

138.32 _3.|7 61.28 23 38 39 30_?,9 -12.43 ]3].56
58,22 241.01 86.28 5 35 22 ]881.5 -Sa.15 A8.98

|30.85 250.35 _6.03 23 57 |4 3016.4 -8,50 124.56

NIO-COURS_ EXECUT|ON ACCURACY C_8|T DETERN|NATION ACCURACY

SGT §285,8 SGR 422.4 $G3 12A.8 ST 2645.6 SR 400.5 S$ 560.0

RRT ._84 RRF ,_0_3 RTF .88|3 CRT ,9784 CRS *.9J0_ CST -.9748

$G8 5302,7 R23 .00_8 RJ3 .8815 LSA 2729.? NSA JA?.E SSA Z3.6

SG| _286.7 SG2 4JI.Z THA 1.05 EL] 2674.5 EL2 B|.9 ACr B.43

ARRIVAL DATE JUN 27 1966FLIGHT TIME |78.00

HELIOCENTRIC CONIC DISTANCE 528.611

RL J47.J0 LAL .00 LOL 99,J1 VL 26.253 GAL 2.27 AZL 86.85 HCA 269.29 SHA ]19.0| ECC .239|8 ]NC 3.J472 v| 30.286

RP 108.60 LAP o3.J5 LOP 8,40 VP 36.455 GAP |2.8J AZP 90.04 TAL 172.74 TAP 82.03 RCA 90.55 APO 147.47 VZ 34.895
-5,55 7kL 76.18 ZAP |72.98 ET$ 309.48 ZAE J3_.00 ETE |B_.38 ZAC ]0S.DS ETC ]68.34 CLP-17].69

26.57 RAL 14.32 RAO 6567.8 VEL |I.88g PTH 2.|J VHP B,409 DPA -2.83 RAP IS.IT ECC J.3286
IN| LONG IN| RT A$C IN| AZNTH IN| TIME PO CST TIN IN| 2 LAT IN| _ LONG

1|4.24 2A4.55 76.98 2 4 A 2650.] -26.9J 105.91

150.57 259.55 64.09 23 |5 |0 322],9 -15.24 ]43.53

88.52 245.20 79.56 3 50 3 2289,1 -29.32 79.7j

l_7.2| 238._0 6|.47 24 3 8 3058.2 -13.O5 ]30.42

60.66 246.|1 84.85 5 44 0 J912.9 -34.]8 5].A3

J30.36 2_5.21 56.07 24 Ig 33 3007,1 -8.84 ]24.07
MID-COURgE EXECUTION ACCURACY OR_|T DE TERNINA TION ACCURACY

SOT _3|4.1 S_R 426,9 SO3 122,2 ST 2669,7 SR 409.3 95 553.7

RRT .25|5 RRF .2260 RTF ,8865 CRT .97|3 CRS -.9004 CST -.9769

9GB 5331,2 R23 ,00|8 RJ_ ,886_ L_A 275_,_ NSA |5J.2 $SA ZZ.6

$G1 53J5._ $G2 4|5.1 THA ].|6 ELI 2699.1 EL2 96.3 Akr B,4B

RC |92,167 GL 19.80 GP

PLAP_ETO_ENTRIC CONIC

C3 ]9.968 VHL 4.469 DLA
LNCH A_MTH LN(H TIN_ L-I T_ME _NJ LAT

90.00 J 9 54 3250.J4 -25,37

90.00 22 J| 28 382J.9J -J|,85

100.00 3 J 54 2889.08 -28.J7

JO0.O0 23 2 9 3658.20 -9.31
110.00 5 2 ? 2_12.91 -_3,84

110,00 2_ I8 2_ 3607.|4 -4.41

DIFFERENTIAL C_RR_CTIONS

TOE 2,0_08 TRA 1.0282 TC3-4.8968 BAU 1.5075

ROE .S_S RRA -.08_9 RC3 .09A2 FAU .02012

FOE ,55]A FRA .6594 f_ _72A BSP J7J05

8OE 2.075A BRA 1.0302 BC3 4.8977 FSP -A02

LAUNCH DATE 0EC 3] 196_

HELIOCENTRIC CO_IC
RL |4?,J0 L&L ,00 LOL

RP lOB,57 LAP -3.07 LOP

RC ]94.054 _L ]7.78 GP
PLAUETOCENTRIC COqIC

C3 Zl,JlJ VHL 4,395 DLA

LNCN AZNTH LNCH TIME L-I TIME

90,00 ] IA A 330|.93

90.00 22 36 44 3796.7]

I00,00 3 9 46 2929.13

I00.00 23 25 46 3644.77

]]0.00 5 ]3 3 2543.|7

I10.00 23 38 55 3603.49

0|FFERENTIAL CORRECTICN$

TOE 2.0980 TRA

ROE ,3338 RRA

FOE ,5379 FRA

_0E _.]244 _RA

FL|GHT TIME |60,00 ARRIVAL 0ATE JUN 29 J966

OISTANCE 5_4.026

99.|] VL 26.202 GAL 2,93 AZL 86.93 HCA 272,4? SMA ]16.72 [CO ,244|4 INC _,0744 Vl _O.EB6

11.59 VP 36.428 GAP 15.27 A_P 89.87 TAL 170.86 TAP 83.53 Eta 89.74 APO 147.71 v2 34.906

-5.40 ZAL 72.7J ZAP 175.50 ET$ 305.52 ?AE |32.]5 ETE 185.30 ZAC |10.46 ETC ]6B.A$ CLP-|76.38

27.00 RAL 18.26 RA0 6567,9 VEL 1|,937 PTH 2,|_ VHP 6.625 OPA -],66 RAP ]7.37 ECC 1.3474

_NJ LAT JNJ LONG |NJ RT A$C ]NJ A_MTH |NJ TIME PO CST T|U [NJ _ LAT _NJ Z LONG

-24.53 J|7,80 249.37 ?5.38 2 9 6 2?02.0 -Z_.30 109.58

-J2.60 ]49.09 244.78 64,4_ 23 42 ] 3]96.7 -]5.94 ]42,0|

-27.64 91.18 _50.|9 78.14 3 58 32 2329.1 -29.00 82.64

-9.?fl 156.45 E43.30 6].60 74 26 3l 3044.B -13.47 129.64

-33,63 6_.00 25|.32 83.48 5 55 26 ]943.2 -34.1.7 53.80

-A,55 |30.17 _40,14 56.08 24 38 59 3003.5 -8,98 123.87
M|D-(OUR$[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACv

1.3125 TC3-4.6521 BAU 1,3132 5GT _37.9 SGR 430.3 SG3 119.7 ST 2675.7 SR Aft.0 SS 545.1

-.0583 RC3 ,0786 _AU .01885 RRT .2741RRF .2474 RTr .8917 CRT .9633 CRS -.8897 CST -.gTBE

.7019 FC3 -,7723 BSP 17251 SGB 5555.2 R23 ,DO15 RI3 .8917 LSA 2758,9 USA 156.9 SSA Z].5

1.3]36 8C3 4.652B tSP -396 _GJ 5559.2 SG2 4|3,8 THA 1.21 EL] 2706,7 EL2 ]JO.? ALF B.55

_L_GH? T|H{ 182.00 ARRIVAL DATE JUL l 1966

DISTANCE 559.397

99.J1VL 26.J5| GAL 5,62 A?k 8?.00 HCA 275.65 SNA 116.44 ECC ,24961 INC 5.00JJ v! 30.286

14.77 VP 56.405 GAP 13.65 AZP 89.70 TAL 168.98 TAP 84.64 RCA 88.88 APO JAB,O| v2 34.910

°5.27 ?AL 69.30 ZAP _73.98 ETS 500.80 ?AE |52.29 ETE 185.23 ;AC 112.84 Eft J68.54 CLP-I?7.OB

27.53 RAL _2,15 RAO 6567.9 VEL 11.996 PTH 2.14 VHP 8.853 DPA -.55 RAP 19.57 ECC 1.3705

|NJ LAT IN] LONG |NJ RT A$C |NJ AZNTH |NJ T|ME PO CST T|N |NJ E LAT]NJ Z LONG

-2_.84 l_l.|4 Z_4.Z8 73.94 2 15 15 275].Z -25.62 1|3.02

-|3.J3 |48.02 250.08 64.68 24 7 25 5176.5 -]6,43 laD.gO

-27.09 93.81 255.25 76,86 A 8 J3 2566.3 -28.63 85.35

-9.94 136.|J 248,44 6|.66 24 48 23 3038,7 -J3.65 JIg.z8
"33,39 6_.E| 256.60 S2.19 6 ? 41 |97|.9 -54.J0 56.04

-4.46 J_O.29 245.10 56.07 | 2 ]3 3005.8 -8,89 lEA.DO

MIO-COURS[ EXECUTION ACCURACY OR81T DETERNINA TION ACCURACY

SGT 5556.6 SGR A33.0 $G3 1J7.2 ST 2671.4 SR 423.5 SS 538,A

RRT .297] RRF .2702 RTF .8967 (RT .9544 CRS -.8785 CST -.9805

SG8 5374.J R23 .0023 RJ3 .8967 LSA Z752.9 USA 163.9 SSA 20.3
SG| 5358.2 $G2 41_.3 THA 1,38 ELI 2701.9 ELI 125.0 ALF 8.62

LAUNCH DATE DEC 31 196fl

HELIOCENTRIC CONIC

RL ]A?.|O LAL .00 LOC

RP J08.53 LAP -2,99 LOP

RC _95,918 GL 16.74 GP

PLAN[TO_ENTRIC CONIC
C3 22.5|5 VHL 4.745 DLA

LNCH AZHTH LNCH TINE L-I TJNE

90.00 I J9 2A 5351.23

90.O0 Z3 A 27 5778.5A

JO0.O0 3 ]8 47 2966.55

|00,00 23 A? 44 3838.66

110.00 5 24 49 257|.94
ijO.OO 0 2 ? 5605.83

OZFFERENT|AL C_RECTION$

TOE 2.|4|6 TRA J,6J53 TC3-A.3684 _AU J,3|_J
RDE .3503 RRA -.05J3 RE3 .0639 FAU ,0|751

FOE .5253 FRA .7A68 FC3 o,67_1 858 1726J

BOE 2.]700 8RA ],6J6| 803 4.3689 rSP -587

2J42



JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL 2, 1965-66_

LAUNCH DATE DEC 31 1965 FLIGHT TIME IB4,DD ARRIVAL 0ATE JUL 3 |966

HELZOCEMTRIC CONZC 01STANCE 544o714

RL 147.1D LAL .OO LOL 99.1| VL Z6,|O| GAL 4.34 AZL 8T.D? HCA Z?8.a4 SMA 118,|7 [CC .13563 INC 2.92?0 VJ 30.ZB6

Re 10#.40 LAP -Z.g9 LOP 17.96 VP 36.379 GAP 14,06 AIP 89.$5 ?Ak |6?.1Z TAP 85.96 RCA 87.96 APO |48o3T V2 34,030

mC ]97.781 GL 15.87 GP -5.18 Zak 85.88 ZAP J?4.40 ITS Z95,ZZ ZAE 13Z.AZ ETE 185.11 ZA( 115.ZZ ETC 188.59 CLP-I??.Tg

PLANETO¢[NTRIC CONIC

¢3 tA.Z18 VHL A.'SZ! OLA ZT.58 RAL 25.88 RAO 8588.0 V[L 11.088 PT, Z.J8 VHP 9.101 0PA .58 RAP Z|.T9 [C( 1.3985

INJ TIME PO CST TIM INJ Z LAT INJ Z LONG

# 23 ? Z795.8 -24.93 1J6.09

24 )0 3_ 3|89.? -|8.$7 140,36

4 19 18 1399,B -28.25 B?.76

I 12 I4 3040.? -13,89 129.41

6 ZO 42 1999.0 -34.00 58.J5

I _0 J2 3014.A -8.5T I14.45

OR01? O[TERMINATION ACCURACY
ST 2844.5 SR 418.Z 55 521,7

CRT .9448 (RS -.8863 CST -.9818

LSA Z?Z_.O MSA I71.8 SSA 19.1

ELI 2875_3 EL2 139.0 ALg 6.71

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ kONG INJ R? ASC |MJ AZNTM

90.00 J 18 38 3385.58 -12.77 IZA.JO 159.J9 7_.70

gO.D0 13 ZT 43 3768.T5 -13.38 147.30 _55.38 64.81

100.00 3 28 18 1999.8| -18.55 98,15 210.3? 75.?4

|O0.O0 O JJ 34 3640.15 -9.88 138.Z3 Z53.55 81.64

110.00 | 3? 23 1588.97 -33.11 67.17 281.91 81.00

J1O.OO O 19 58 3814.35 -4.|4 J_O,74 _50,08 38.04

DIFFERENTIAL C_R[CT|ONS MZO-COURS( EXECUTION ACCURACY

TOE Z.ITZ9 TRA 1.9298 TC3-A.0883 8AU 1.3171 SGT 5371.8 SGR 434.3 883 114.7

R0[ .38?5 RflA -.041_ tiC3 .0_00 rAU .01630 RRT .3|80 RRF ._}14 RTr .gOZ_
roe .51Ot FRA .79_3 FC3 -.58t? 88P 17382 $GB 5389.3 Rt3 .OOt| RI3 .90_3

BO( Z.ZD38 BRA 1.9303 BC3 4.0686 FSP -38| SGJ 5373.$ 8GZ 411.5 THA 1.49

LAUNCH OAT[ OEC 31 I985 FL|GHT TTI( |#8,00 ARRIVAL OATE JUL 5 1966

HELIOCENTRIC CONIC

RL ld?.JO LAL .00

RP JD8.45 LAP -Z.79

RC |99.580 GL 14.59

PLAN[TOC(NTR_C CONIC

C3 18.258 VHL 5.114
LNCJ4 AZMTH LNCH T;14E

9(3.00 J 38 13

90.OO Z3 4? 35

100.00 3 4J L_J
1OO.00 O 19 5

JI0.OO 3 50 30

liD.DO O 38 15

01STANCE 549.9?0

LOL 98.11VL Z8.052 GAL 5.10 AEL 87.|5 HCA 181.03 SMA ||7.80 [CC .161Z8 ZNC Z.85J8 VI 30.Z88

LOP ZJ.15 VP 36.336 GAP 14.5J AZP 89.4J TAL |_5.28 TAP 87.31 RCA 86.98 APO 148.81 VZ 34.94Z

GP -3.04 ZAL 81.78 ZAP 174.74 ITS ZSa.?0 ZAE I3_.5_ [T[ 185.|J 7AC 1J?.59 ETC 168.59 CLP-J?8.49

DLA 17.88 RAL 19.87 RA0 8568.1 VEL 11.|30 PTH Z.J8 VHP 9.371 OPA 1.88
L-I TZtA_ |MJ _AT ZNJ LONG |NJ R? AS( |NJ AEM?H ZMJ TIME PO C$? TIM

343t.Z4 -22.0! 116.51 284.19 ?I,?Z Z 33 15 2832.2

3773.00 -13.19 147.69 160.54 64,76 24 50 28 3173.0

NJZS,90 -Z8.05 98.17 285.5Z ?4.79 4 31 49 Z4ES.9

385/.58 -9.53 136.84 158.60 81.53 I 29 56 3051.8

1814.J9 "31.83 69.19 |ST.Z? 79,90 6 34 13 Z024.2

38Z9.04 -3.98 131.91 Z54.97 55.98 I 36 44 _029.0
OIFFER[NT_AL CORRECT|ONS

TOE £.|87_ TRA t._8_O TC3-3,?310 B_U J.3168

ROE .3_3_ RRA -.03|_ RC3 .037_ YAU .015_
FD[ .4954 FRA .8374 FC3 -.4988 89P 1748Z

BO£ Z.Z3O_ IHIIA _._$ZZ 8C3 3,75I_ FSP -373

NX0-COURS( (XECUT_ON ACCURACY

SGT 3382.5 SSR 434.8 $G3 |IZ.Z

RRT .3404 RRF" .3I_0 RTF .9079

SGB 5400.1 MR3 .OOZZ RJ3 .9079
SGJ 5384,6 $_Z AO_,5 ?H_ J.58

RAP Z4.0! EOC 1.4321
_NJ 2 LAT INJ 2 LONG

-24.30 118.60

-18.58 140.56

-_?.88 89.$4

-_3.28 130.O3

-33.88 60.10

ORS|T OET£RNINATJON ACCURACY

ST 1604.5 SR 431.Z 58 517_0
CRT .9336 CR$ -.853_ C$_ -.98Z8
LSA 2684.0 MSA 180.5 SSA ]8.0

ELI 2635.5 EL_ J52,? ALF B.8#

LAUNCH D4T[ DEC 31 1985 F_IGMT TIME 188.00 ARRIVAL DATE JUL T 1966

HELIOCENTRIC CONIC
RL 147.10 LAL .OO LOL

RP |08.4| LAP -Z.EB LOP

RC Z01,378 GL J3.5_ GP
PLAN_TOCENTR|C CONIC

C3 Z8.69Z VHL 5.356

LNCH ATNTH LNCH TIME
90.O0 I 49 2

90.00 0 T 13

_00.00 3 54 51

lO0.OO O 44 5

110.00 6 4 31

110.00 0 50 55
OIFFERENTZAL C(_R((T|ON$

T0E Z.ZJ48 TRA Z.813I TC3-3,4ZSJ BAU 1.3139

RDE .404_ RR_ -o0J93 RC3 .0Z88 FAU ,OJ39B
r0[ .4808 FRA .8858 rC3 -.4117 BSP 17551

B0E Z.Z5|4 8RA Z.8131 BC3 3.4151 FSP -388

0ISTANCE 553.154

89.11 VL 28.004 5AL 5.91AZL 87.13 HCA ZSS.ZZ SMA ||?.84 ECC .Z_957 ]NC 2.?741 Vl 30.286

Z4.35 VP 36.334 GAP I4,99 ATP 89,_? TAL 183.48 TAP 88.87 RCA 8_.93 APO |49.35 v2 34,935

-4.94 7AL 59.65 TAP 175.00 ITS _81,_5 ZAE 131,86 [T[ 183,0( ZAC 119.97 ETC 188.55 CLP-J?9.EJ

0LA ET.?Z RA_ 33.24 XA0 8588.Z VEk IT.IS0 PTH _.ZO VHP 9.884 0PA Z.73 RAP 16.13 ECC 1.4?21

L-I T_M£ INJ LAT ]HI LON_ _NJ RT ASC |NJ AZMTH INJ TIME PO C$T TIM INJ Z LAT INJ Z LONG

3459.03 -_1.A3 128._6 _89.26 ?1.03 Z 48 41 _858.0 -13.8_ 120.41

3?90,3! -lZ.?9 |48.7! Z85.5? 64.52 J 10 23 3190.3 -;8.11 141.6Z

3053,45 -_5.80 89.85 _?0.?0 74.0_ 4 45 44 2453.4 -_?.53 91.$9

38T1.I3 -8.89 J37.94 163,55 81.34 ! 4_ 18 30?|.I -I_.85 131,1T

Z847.68 -31.54 T0.95 _?Z.$| 78.89 6 48 58 Z041.7 -53.13 61.9Z

3649.69 -Z.79 132.59 159.81 55.92 I 51 45 3048.? -7.25 128.33
M|O-COUR$1_ [X[CU?ION ACCURACY ORBIT D[TERMINA T_ON ACCURACY

8GT 5389._ SGR 433.9 SG3 |09.8 ST _553.9 SR 43_.4 $5 506.4

RRT ,38JB RRI r .3347 RTF ,9J 36 CRT .91J5 CR$ -.8393 CST -.9840

SG8 5401.0 R_3 .0025 R13 .9138 LSA Z631.4 #SA 189.8 $SA 17.O

SGJ 539|.g 8GZ A04.3 THA J.88 EL] 1584.8 ELI 185.9 ALF 8.90

LAUNCH DATE DEC 31 1965 FLIGHT T|I4_ |90,00 ARRIVAL DATE JUL 9 1966

HELIOCENTRIC CONIC 0|STANCE 580.154

RL I4T.IO LAL .00 LOt, 99.1J VL 15.957 GAL 6.76 AZL 87.3| HCA 188.41 SMA 117.38 EC( ._7783 |N( Z.6945 Vl 30._86
RP 108.37 LAP -Z._8 LOP _7.54 VP 38.3|_ GAP J5.5_ A_P 89.|5 TAL |_|.6_ TAP 90.0? RCA 84.79 APO I49.97 v2 34.968

RC _3.J47 _L _Z.A_ GP -4.8_ 7AL 58.70 _AP ]75.|5 _T$ _?3.OI 2A_ |32.76 ETE J95.01 _AC 1_.33 ETC J_8.47 CLP-179.94

PLAN(TO(ENTR;C CON|C

C3 31.581 VHL 5.610 0LA 27.67 RAL 38.67 RA0 858_*3 VEL112.387 PTH Z.Z3 VHP 9.98A OPA 3.78 RAP Z$.46 ECC 1.5198

LNCH AZMTH LNCH T|M[ L-Z T|M[ |NJ LAT |NJ LONG |NJ RT ASC |NJ AZMTH |NJ TIN( PO CST TIN IN| Z baT IN| Z LONG
90.00 Z A 53 3475.93 -_I,O5 1_9.35 2?4.40 70.81 3 Z 49 26/5.9 -23.50 JZJ.S5

90,DO 0 I8 4_ 38Z1,94 -11,86 150.54 _70.41 _4.|0 1ZZ _4 3221.5 "J5.Z5 143.51
JOO.OO 4 8 38 3073.73 "IS.Z| 101.23 2?5.87 7_.39 5 0 53 1473.7 "Z?.Z5 93.02

100.00 O 56 37 3898.87 "7.98 139.50 Z_ll.3? 61.10 I 58 IE 3099.0 -JJ.TT 131.??

JJO.O0 8 18 48 _688.57 -3_.14 ?Z.g9 Z??.9_ 77.96 ? 3 IT Z069.8 -33.56 63.81

JIO.OO J _ 88 387_._0 °I.?P J33.t_ 184.57 _.88 _ 5 14 _075.9 -8.28 JZ_.?#

OIFFERENT_AL C(_RECTIONS NJ0-COUR_I_ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE Z._Z8J TRA _.98_1 TC3*3.09J4 8AU i._53 5GT 5_9_.3 8GR 43_._ 8_3 I07.5 ST Za98.3 SR 43J.7 SS 497.3
ROE .4_34 RRA -.004? RC3 ,DI?8 FAU .O|Z_O RRT .3834 RRF ._573 RTF .9193 CRT .9081 ORS -.8249 CST -.9853

FOE .48?? FRA .93?8 FC3 -.3508 BSP 17495 SGB 5409.8 R23 .0031RJ3 .9|93 LSA 1575.9 MSA 198.? SSA |8.O

_0[ Z.1880 BRA Z.9888 BC3 3.09/5 FSP -359 $81 5394.8 $GZ 398.9 THA J.?? (LJ _5_9.0 EL_ !?_.6 4LF 8.96

714_



JPL TM 33-99 EARTH--VENUS TRAJECTORIES ( VOL 2, t965-66 ]

LAUNCH 04T[ 0[C 31 1965

HELIOCENTRIC CONIC

RL 147.J0 LAL ,O0

Rp |08.33 LAP -2.43

RC 204.893 GL JI.4l

PLANETOCENTRXC CONXC

C3 35°005 VHL 5,9|6

LNCN ATNTN LNCH TIME

90.00 2 gZ 59

90.00 O 26 37

100.00 4 25 26

lOO.O0 ! 6 52

llO,OO 6 33 ZO

liD.D0 I I5 27

FL|SNT TIME 192.00 ARRIVAL 0ATE JUL II 1956

DISTANCE 565.E54

LOL 99,1I VL E5.911 GAL 1,67 AZL 97.39 HCA 29|.6| SMA ||T,J4 ECC .ZB$54 ZNC Z.6|J5 Vl 30-Z06

LOP 30,74 VP 36.292 GAP lG,iO AZP 89.04 TAL 159,90 TAP 91,50 RCA 83.57 APO |SO.TO ¥Z 34.9B1

GP -4.76 7AL 55,80 TAP 17§,19 ETS 264.27 7A[ 132,94 ETE J94.97 ZAC 174.69 [TC 169.34 CLP |79,37

OLA 27.54 RAL 39.93 RAO 6568.4 VEL 12.505 PTH Z,ZG VMP |0,334 0PA 4.60 RAP 30.69 ECC 1,5761

L-T TIME |NJ LAT IN| LONG IN| RT A$C |NJ AZMTH |NJ TIME PO CST TIM [NJ Z LAT rNJ Z LONG

3465.15 -Z0.84 129.93 279.58 70.36 3 21 5 2885.1 -23.3Z IZZ.J6

368_.Z0 -10.58 J53.OZ Z?5.D6 63.58 I 31 Z 3264.2 -14,05 146,O6

3090.44 -ZA.66 102.37 281,03 72.88 3 J6 56 Z49D.4 -26,99 94.20

3734.I5 "6.81 1AI.47 273.05 60.62 Z 9 6 3134.1 o10,63 134,78

2680.16 -31.93 74.|2 ZB3.|B 77.10 ? 16 lO 2090.8 -33,38 65.19

3707.18 -.60 J35.59 Z68.Zl 55,87 Z 17 14 3107.2 -ft.06 129,3T

DZFFERENT|AL CORRECTZONS MID-COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

TOE Z.2533 TRA 3.38JA TC5o2.7685 8AU 1.29_6 SGT 5399,7 SGR 429.| $G5 105.2 ST Z452.2 $R 426.6 $$ 497.8

ROE .44_6 RRA .Ol15 RE3 .0101 FAU ,01172 RRT .4041 RRF .3786 RTF .9252 CRT .8932 CRS -.8091 C$T -.9865

FOE .4535 FRA .9911FC3 -.2899 BSP 17616 SGB 5406,B R23 .0030 R13 .9232 LSA 2508,8 MSA 207,6 $SA 15,1

BOE Z,2770 BRA 3,3814 8C3 Z.7665 FSP -355 SG| 5392,5 9GZ 392.5 ?HA ].BS ELI 2462,3 EL| 190.4 ALF 9.00

LAUNCH DATE DEC 3I 1965 FLIGHT TII4E 184.00 ARRIVAL DATE JUL 13 J966

H[LIOCENTR|C CONZC DISTANCE 570.135

RL 147.10 LAL .00 LOL 99.1| VL 85.866 GAL 8.64 AZL 87.48 HCA 894.80 SMA 116.90 ECC .29640 TNC

RP 106.26 LAP -2.29 LOP 33,93 VP 36.273 GAP 16.73 AZP 88.94 TAL 156.18 TAP 92.98 RC_ 62.Z5 APO

RC 206.6J4 GL 10.39 GP -4.68 ZAL 51.Z0 ZAP J75.10 ETS 255.43 EkE J52.91 ETE 184.93 ZAC 127.05 ETC

PLAN(TOCENTRIC CONIC

C3 39.056 VHL 6.249 OLA 27,34 RAL 4_.02 RAO 65M,5 V(L 12,666 PTH 2.30 VHP 10.?18 OPA 5.80 RAP

LNCH AZMTH LNCH TIM_ L-; T]N( |NJ LAT ;NJ LONG |HI RT ASC IN| ArNTH IN| TIME

90.O0 2 AZ 19 34#_.73 -L'0.73 J3O.Z5 264.73 7D.27 3 40 Z9

90.00 O 3I 58 3914.9S -9.03 155.95 Z79,52 63.05 J 57 11

IO0.O0 4 4I 30 5|04.45 -24.60 103,31 286.|5 7Z,46 5 33 34

IDO.O0 I 15 6 5?75;49 :5.44 143.78 277.58 60,56 2 1_ 1

110.00 6 4? 57 2709.78 -31.63 75.57 Z98.37 76.30 7 33 7

110.O0 J t3 18 3741.9Z .77 137.45 273,75 55.82 2 27 51

OIFFERENTEAL COR#ECTJON$ MID-COURSE EXECUTION ACCURACY

TOE f.2329 TRA 3.7984 TC3-2.454J BAU J.ZBI4 SGT 5_85.0 SGR 425.0 SG3 103,0

ROE .46_3 RRA .0_89 me3 .0043 FAU .OI063 RRT .4245 RRF ,4000 RTF .9312

FOE .4403 FRA 1.0478 FC3 -.2361 BSP 17669 9GB 5399.8 RE3 .OOZ9 R|5 .9512

ODE E.ESO5 BNA 3.7895 8C3 2.4541FSP -347 SGJ 5386.I $G2 584.6 THA 1.93

2.5250 VJ 30.286

151.54 V2 34.994

16816 CL_ I76.37

POCSTTIN IN| 2LAT IN| ZLONG
2889.7 -Z3.E4 1Z2.47

3315,0 -12,58 149.06

2504.4 -26.77 95.18

3175,3 -9.32 137.13

Z109.8 o33.19 66.69

314Z.9 -3.72 131,Z4

ORBIT OETERMZNATZON ACCURACY

ST Z362,9 SR 423,9 $$ 479.7

CRT .8769 CR5 -.7927 CST -,9ST?

LSA 2438,3 MSA 716.0 55A 14.Z

ELI 2392.2 EL2 20|.3 ALF 9.01

LAUNCN 0ATE 0EC 31 1965 FLZGHT TTME 196.00 ARRIVAL 0ATE JUk 1_ 1966

NELIOCENTRIC CONIC

RL 147,10 LAL .DO LOL

RP 106.Z5 LAP -2.15 LOP

RC 206.309 GL 9,39 GP

PLANETOCENTR_C CONZC

C3 43.654 VHL 6.622

LNCN ATNTN LNCM TIME

90.00 3 Z 1

90.00 O 35 2A

100.00 4 56 3O

lO0,OO 1 21 36

110.00 7 Z 29

110.00 I 34 7

DIFFERENTIAL C(_RECTXON$

TOE Z.Z293 TRA 4.2450 TC3-Z.1528 BAU 1.2622

ROE ,4819 RRA ,0496 RE3 -.DO00 FAU .00960

FOE ,4Z61FRA 1.J089 FC3 -.1896 BSP 17701

OOE Z.2608 8RA 4,2453 8C5 2.J529 FSP o341

0[STANCE 574.673

99.11 VL 25.622 GAL 9.68 AZL 67.57 HCA 298.00 SMA 116,66 ECC .30734 ZNC Z,4336 Vl 30.286

37.13 VP 36.254 GAP 17.43 ATP 88,86 TAL 156,50 TAP 94.50 RCA 8O,BJ APO 152,52 VZ 35,007

o4.61 7AL 46.68 TAP J74.88 [TS 246.9I ZAE 132.95 ETE 164,66 ?AC 129.55 ETC 167.92 CLP 177,79

OLA 27.O6 RAL 45.92 RAO 6568.7 VEL 12.654 PTM Z.34 VHP |1.141 0PA 6.76 RAP 35,15 ECC |.TEl7

L-I TIME INJ _AT INJ LOnG |NJ RT A$C INJ AZNTH INJ TIME PO CST TIM |NJ Z LAT ZNJ 2 LONG

3492.13 "20.68 130.40 299,94 TO.El 4 O 13 269Z.1 -73.|9 ]ZZ.63

3971.04 -7,29 159.]4 Z65.62 62,56 I 41 35 3371.0 -10.91 152,33

3116.63 -24.35 104.13 Z91.19 72,10 5 50 Z6 2516.6 -26.56 96,03

3621.77 -5,68 146.32 281.96 60,34 2 25 JB 3221,6 -7,BO 139.T3

2726.67 -31,3J 76.95 293.48 75,54 7 47 57 2178.7 -32.98 68.13

3762,49 2.26 139.32 278.13 55.69 2 37 9 3192.3 -2.21 133,31

MID-COURSE EXECUT]CN ACCURACY ORBIT OETERN|NAT|ON ACCURAC Y

SGT 5372,7 $GR 4]9.7 $G3 100.8 ST 2293.3 SR 417.Z 58 473,3

RRT .4448 RRF .4214 RTF ,9372 CRT ,8593 CRS -.7731 CST -.9890

SGB 5389.I R23 .0027 RI3 .9373 LSA 2367.9 MSA 2Z3.4 SSA 13.5

SGJ 5376,0 SG2 575.7 TMA 2,00 ELl 2321,3 EL2 EJO.B ALF 8,96

LAUNCH DATE DEC 31 1965 FLIGHT TIME J98.00 ARRIVAL DATE JUL I? J966

Pt[LIO(ENTRTC CONIC DISTANCE 579.440

RL lA7.1O LAL .00 LOL 99.1J VL 25.779 GAL 10.81 AZL 87.68 HCA

RP JOB.E| LAP -2.DO LOP 40.54 VP 56.256 GAP 18.Z0 AZP 88,79 TAL

RC 209.976 GL 8.45 GP -4.35 7AL 46,32 ZAP 174.54 ET9 239.04 ZAE

PLAN[TO_ENTRIC CONIC

C3 49,546 VHL 7.039 DLA 26.77 RAL 48.64 RAD 6568,8 VEL I5.073 PTH

LNCH AZMTH LNCH TIME L-I TIME IN| LAT IN| LONG IN| RT ASC IN| AZNTH IN| TIME

90.00 3 21 30 5493.96 -20.64 150.52 294.85 70.17 4 19 44

90.00 O 37 35 4030,40 °3,41 162,49 287.97 62.16 1 44 46

lO0.OO fi 15 6 3J27.74 -Z4.11 104.87 296.14 71,77 6 T I4

100.00 1 26 AO 3871.66 -2,19 149.08 286.20 60.18 2 31 12

JlO.O0 7 16 46 2747.07 -30.99 78.29 298.47 74.80 B 2 33

JlO.OO J 41 _kO ,5625._8 3,91 Jdi.76 ZBZ,40 56.0l E 45 16

DIFFERENTIAL CCRRECTION$ NIO-COUR$_ EXECUTION ACCURACY

TOE Z.ZE?O TRA 4.724_ TC5-I.9643 BAU 1,2349 SGT 5359.9 SGR 4|3.5 $G3 98.8

R0( ._016 RRA .0715 RC3 o,00ZB FAU .0085| RRT ,4653 RRF ,4453 RTF ,9433

F0£ .4J8J FRA I.J754 FC3 -,1487 BSP 17635 SGB 5375.6 R25 .0026 RI3 .9433

602 2.2929 BRA 4.7250 BC3 J.8643 FSP -332 SGI 5363.3 SG2 365.9 THA 2,07

301.20 5MA !16,43 ECC .3195J INC _,3366 Vl 30.266

154.68 TAP 96.08 RCA 79,73 APO 153.6d V2 3_,020

132.96 ETE |84,64 ZA( 131.64 ETC 167,63 CLP J76,9B

Z.39 VHP IJ.610 0PA 7.70 RAP 37.36 ECC 1.8154

PO C$T TIM IN| 2 LAT IN| 2 LONG

2694.0 -_3.15 IZZ.75

3430,4 -9.09 155.75

2527.? -26..39 g6.BO

3271.9 -6,14 J42.52

2147.1 -3_,77 69.52

3225.3 -,59 J33._5

ORBIT D_TERNINATION ACCURACY

ST 2227,6 SR 408,7 55 469.6

CRT .8406 CRS -.7569 C$T -.9903

LSA _0J.5 MSA _29.5 $SA ]2.7

ELI _2_4.Z [LZ _18.8 ALr 8.85

2J44



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 2 1965-66J

L4UNCH 0ATE 0[C 31 19S5 FLIGHT TIME ZO0.OD ARRIVAL 0JTE JUL 19 1966

HELrOC[NTRIC CONIC

RL 147.10 LAL .00 LOL 99.1J VL

RP 108.17 L4P -1.84 LOP 43.54 VP

RC 21|.$17 GL 7.51 GP -4.49 ZAL

PLANETOCENTRI( CONIC

C3 56.318 VHL 7.505

LNCH ATNTH LNCH TIHE

90.DO 3 40 26

90.00 0 38 49

100.00 S 31 25

I00,00 1 30 31

JIO.O0 7 30 40

Ii0.00 1 47 45

D]¥FERENT]AL CC_'RECTION5
TOE Z.ZlgZ TRA 5.7336 TC3-J,5977 BAU 1.2079

ROE .5Z09 RRA .0950 RC3 -.0044 FAU .00746

FOE .4081 FR4 J.246! FC3 -.J147 BSP |7660

BOE 2.7795 BRA 5,2343 8C3 J.3977 FSP -326

DISTANCE 583.197

13.737 GAL I2.02 ATL 67.77 HC4 304.41 SMA 1|6.2| ECC .33)06 INC Z.2318 VJ ]0.Z86

36.ZI9 GAP |9.06 ATP BB.74 T4L J33.33 TAP 97.73 RCA 77.3J 4PO 154.92 vZ 35.034

44.13 Z4P 174.09 ITS 732.02 ZAE 132.93 ETE I84,90 7AC 133.91 ETC 167.26 CLP 176.15

014 26.47 RAL 31.17 RAO 6569.0 VEL I3.330 PTH 2.44 VHP 17.|30 DPA 8.60 RAP 39.57 ECC 1.9769

L-I TIME INJ LAT INJ LONG INJ RT ASC ]NJ AZNTH INJ TIME PO CST TIM INJ Z LAT |NJ 7 LONG

3496.09 -20.39 I30,66 299.74 70.17 4 38 42 7896.1 -23.11 J72.89
409J.74 -3.45 I63.94 291.98 6J.BB I 47 0 3491.7 -7.19 J59,25

3138.31 °23.88 105.57 300.98 71.47 6 23 43 Z338.3 -26.t9 97.53

3924.76 -.40 13J.98 290.ZB 60.JI 7 33 35 3324.8 -4.37 ]45.45

1763.|6 -30.66 79.80 303.34 74.10 8 16 43 2163,Z -31.54 TO.B8
3870.67 5,64 144.I4 286.54 36.23 E _2 13 3270.7 J.|6 137.91

MID-COURSE EXECUTION ACCURACY 0RB]T DET[RM]NATION ACCURACv

SGT 334J.Z SGR 405.9 SG3 96.8 ST 2|60.3 SR 398.4 56 467.1

RRT .4849 RRIr .4642 RTF .9493 CRT .8206 CRS -.7413 CST -,9916

SGB 5356.6 R23 .00ZI RJ3 .9493 LSA 2233.7 NSA 234.3 SSA JT.D

SGI 5344,9 $62 334.8 THA 2.12 ELI 2183.3 [L7 773.1 ALF 8.70

LAUNCH DATE DEC 31 1963 FLIGHT TIME Z02.OO 4RRIVAL DATE JUL Zl 1966

HELIOCENTRIC CONIC

RL 147.10 LAL .OO LOL 99.1| VL
RP ]08.J3 LAP -I.6B LOP 46.74 VP

RC ZJ3.230 GL 6.62 GP -4.43 ZAL

PLAN(TOC(NTRJC CONIC
C3 64.406 VHL 8.02_

LNCH AZMTH LNCH TIN(
9O.OO 3 38 34

90.DO O 39 J6
IO0.O0 5 47 13

100.00 I 33 IB

IIO.O0 7 44 3

IIO.O0 J 32 35

OIFF(RENTZAL CORRECTION8

70( Z.Z|Z2 TRA 9,7814 TC3-J,3496 BAU 1.1671

ROE .3399 RRA .IZ02 RC3 -.0051FAU .00638

roe .3997 FRA |.8232 FC3 ".0838 85P I7689

eO( 2.177! _lA 3.1827 BE3 1.34_6 FSP -370

DrSTANC[ 587.898

23.898 GAL J3.34 ATL 87.88 HCA 307.8| SNA 116,.00 ECC .34B22 XNC 7,1703 Vl 30.786
38.EO5 GAP 20.02 AZP 88.7| TAL 131.85 T4P 99.47 RCA 73.61 APO 156.40 v7 35.047

42.09 ZAP 173.32 £78 225.88 74[ 132.89 ETE J84.73 ZAC |36,J3 (TC 166.b3 CLP 113.27

OLA 76.03 RAL 55.50 RAO 6589.2 VEL |3.629 PTH 2,49 VHP J2.7110PA 9.46 RAP 41.76 ((C 7,0600

L-J TIN( |NJ LAT ]NJ LONG JNJ RT AS( INJ AZNTH ]NJ TIN( PO CST TIM INJ 2 LAT XNJ 7 LONG

3498.97 -Z0.32 130.84 )04.48 70.03 4 36 33 2_99,0 -73.03 173.09

4|54./5 -1,44 I89.42 293.84 61.72 J 46 30 3334.2 -fl.2J 162.77
3J48.69 -23.86 J08.28 305.67 71.18 6 39 42 2348.7 -26.01 98.75

3979,66 J.47 J54.99 794.22 60.14 2 39 37 3379.7 -7.32 J48.47

2783.03 -30.32 B0.88 308.08 73.41 8 30 28 2183.0 -32.29 77.77

3918.09 7.47 148,65 290.54 36.54 2 38 13 3318.1 Z.97 J40.39

MZO-COURSE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

8GT 53J8.8 8GR 397.2 SG3 94.9 ST Z097.0 SR 386,5 55 467.7

RRT .5042 RRF .4850 RTF .9352 CRT .7996 CRS -.7240 CSr -.9926

8GB 5333,4 RE3 .0018 RI3 .9332 LS4 ZITO.O NSA 237.4 SSJ 1J.4

8GJ 3322.4 862 342.8 TH4 2.17 ELI 1120.0 EL7 279.3 ALF B.49

LAUNCN DATE 0EC 31 196§ FLIGHT TIME 704.00 ARRIVAL D4T[ JUL 75 1966

HELIOCENTRIC CONIC

RL ]47.J0 LAL .00 LOL 99.|| VL
_P ]08.09 LAP -1.31 LOP 49.93 VP

RC 7|4.8J6 GL 5.77 GP -4.38 ZAL

PLAN[TO¢ENTNIC CONIC

C3 74.I|4VHL 8.809

LNCH ATNTH LNCH TIM(
90.00 4 1_ 48

90.00 0 ,39 3

J00.00 6 7 73

100.00 1 33 8

110.O0 7 38 36

110.013 I 57 6

DIFFERENTIAL CORRECTIONS

TOE 7.7014 TRA 8.3734 TCS-I.|705 BAU 1.1103
ROE .3387 RRA .I470 RC3 -.0048 FAU .00524

FOE .393] FRA 1.4079 FC3 -.0617 88P 17636

DOE 7.7770 ERA 6.373J 8C3 1.1703 FSP -3|4

DISTANCE 391.663

25.63? G4L 14.78 AZL 88.00 HCA 310.67 SHA 113.80 ECC .36373 INC 1.9980 v] 30,786

38.186 GAP 71.09 ATP 88.69 TAL I30.48 TAP 101.30 RCA 73.31 APO 138,09 v7 35,060

40.73 ZAP 172.83 ITS 270.57 7AE 132.78 ETE 184.70 7AC 138.31 ETC 166.36 CLP 174.35

DLA 73.61RAL 55.83 RAD 6369.4 VEL |3.98| PTH 7.53 VHP 13.363 DP4 JO.29 RAP 43.97 ECC 7.7J97

L-I TIME ]NJ LAT |NJ LONG INJ RT ASC INJ 47MTH [NJ TIME PO CST TIM INJ 7 LAT ]NJ 7 LONG

3307.70 -20.43 131.08 309.06 69.96 5 14 11 7902.7 -27,98 I13.33

4218.98 .59 172.93 299.33 61.69 I 49 70 36J7.D -3.20 166.30

3139.07 -73.43 106.93 310.20 70.68 6 33 7 7339.1 -75.87 98.96

4035.83 3.37 138.08 798.01 60.28 7 47 75 3433.B -,61 151.55

7800.88 -29.97 BE.J3 3IZ.8I 72.74 8 43 37 1700.7 -52.04 73.53
3967.00 9.25 149.26 294.40 36.94 3 3 15 3367.0 4.83 147,95

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 5292.2 SGR 387.4 563 93:0 ST 2037.9 SR 373.Z $S 469.9

RRT .5232 RR1r .5038 RTF .9609 CRT .7786 CRS -.7077 CST -.9940

5GB 3306.3 R23 .0011RI3 .9609 LS4 711J.0 MSA 738.6 5SA 10.7

SGI 3298.! SG2 329,9 THA 7._0 ELI 7038.8 ELI 731.8 ALF 8.77

LAUNCH DATE DEC 31 1963 FLIGHT TJNI[ 208.00 4RRIVAL D4TE JUL 73 1966

HELIOCENTRIC CONIC DISTANCE 395.073

RL 147.10 LAL .OO LOL 99.11 VL 23.819 GAL 16.38 AZL 88.14 HCA 314.03 SH4 115.60 ECC .38437 INC 1.8630 Vl 30.286

RP J08.03 LAP -1.34 LOP 33.I8 VP 36.|74 GAP 22.31 AZP 88.70 TAL 149.23 TAP /03.26 RCA 71.17 APO 160.04 V7 35.073
RC 716.373 GL 4.93 GP -4.33 ZAL 38.34 ZAP 172.09 E7S 215.99 ?AE 132.6I [TE 164.63 ZAC J40.42 (TC 165.79 CLP 173.37

PLAN,ETOCENTRIC CONIC

C3 83.837 VHL 9.265 OLA 23.J7 RAL 57,38 RAO 8589.7 VEL |4.394 PTH 7.62 VHP 14.098 OP4 1J.07 RAP 46.04 ECC 7.4177

INCH AZNTH LNCH T|H( L-| TIN( ]NJ LAT ]NJ LONG INJ RT ASC JNJ A?NTH [NJ TIN( PO CST TIN INJ Z L4T INJ 7 LONG
90.00 4 37 7 3307.19 -20.33 13J.37 313.43 69.83 3 30 30 2907.2 -22.89 123.63

90.00 0 38 13 4279.75 2.61 J76.43 303.11 61.79 I 49 33 3679.8 -l.J8 169.80

IO0.O0 6 16 48 3J89.43 -23.20 107.83 314.34 70.60 7 9 38 7369.4 -25.63 99.67

JOO.O0 1 38 9 4092.74 3.28 |61.22 301.63 60.34 2 44 71 3492.7 J,37 J54.67

110.O0 8 9 7 2818.04 -29.82 83.36 316.9_ 72,|0 8 38 3 2218.0 -31,77 74.81

JJO.O0 2 0 19 40J8.90 11.09 J3J,93 298.]] 37,46 3 7 J6 3416.9 6.72 J45.56

DZFF(R(NT]AL CORR(CTION$ HID-COURSE [X[CUTIOI ACCURACY ORBIT O(TERMINATION ACCURACv

TO( Z.2J04 TRA 7.0J84 TC3 -.9093 8AU 1,0433 $GT 5263,6 $GR 376,6 SG3 91.3 ST JgBS.Z SR 338,7 SS 476.J

R0( .5772 RRA ,J734 RE3 -.0038 FAU ,00397 RRT ,3477 RRF .3283 RTF .9663 CRT .7376 ORS -.69JB CST -.9967
FOE .3893 FRA 1,3022 FC3 -.0400 8SP |7343 SG8 527?,0 R23 .000_ RJ3 .9665 LSA 7059.J MSA 73?.6 SSA IO.J

BOE Z.2843 BRA 7.0108 Be3 .9093 FSP -307 SGj 3267.6 567 316.Z THA 7.73 EL| 2003.9 (L_ 231,9 ALF 7,90

2J43



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 2, 1965-663

LAUNC_ OAT[ DEC 31 1968 FLIGNT T|NE Z08,00

HELIOCENTRIC CONIC 01$TANC([ 5_)?,960

RL 147.10 LAL .00 LOL gg. II Vl. 25.583 GAL 18.]2 kTL 88.29 HCA 317.25 SNA

RP 108.0| LAP -1.16 LOP 56,37 VP 36.151 GAP 23.69 ATP 88.74 TAL |48,11 TAP

RC ZJT.90i GL 4.J6 GP -4,29 7AL 51.04 ZAP Ill,Z| ETS 212.03 ZA[ i3_o38 ET[

PLAN[TOCENTRZC CON;C
C3 100.092 VHL 1(1.005 DLA 24,70 RAL 59.211 RA0 6569.9 VEL |4.88| PTH 2,69 YHP

LNCH ATNTH LNCH T|N[ L-X ffl4E _NJ LAT |NJ L(_G |NJ RT A$C |NJ A_TH |NJ TIN(

90,00 A 47 15 35|Z.22 -ZO,Z| |31.$9 3J7.59 68,73 S 45 4?

90.00 0 36 46 A342.06 4.61 J79.92 306.49 62,03 I 49 8

100.00 6 30 23 3|?9.68 -ZZ,9$ 108.30 318,66 70,$Z 7 23 23

J00,00 | 38 J9 4J48,$3 T.|8 |84°3¢ 305°09 80.¢| t A5 2¢

1|O.00 8 ZO 34 2834.¢5 -28,26 ¢4.54 32|.08 ?l .48 9 ? 49

|10.00 t 2 _? 4087.33 |Z.¢Z 154,T| 301.65 58.0? 3 |0 24

OXFF£RENT|AL C(_qRECTrCNS NZD-COURS[ EXECUTION ACCURACY

TOE 2.2152 TRA 7.7163 TC3 -,7|_35 8AU .¢828 8GT 5_8._) $GR 384,3 SG3 88.6

R0[ .5¢5| RRA .2048 RC3 -.0025 FAU .0026| RRT .5_| RRF .5459 RTF .¢1|7
FOIl .3881 FRA |,6058 FC3 -.0226 88P 17528 $GB 524|.6 223 -.0002 R|3 .¢T|7

BDE 2.2938 BRA ?.?|9| BC3 .7|95 FSP o302 SG| 5232.¢ $82 30] .7 THA 2,24

LAUNCH OAT[ DEC 3J |_5

HEL |O([NTR_ C CONIC
RL |4?°|0 LAL .00

RP |07.¢? LAP -o¢8

RC 1_|¢.4|0 GL 3.4J

PLAN(TO(ENTR| C CONIC

C3 J|?.588 VHL |0.943
LNCH AZeNTH LNCH TXN(

90.00 5 J t2

_O.00 O 34 40

100.00 ¢ 43 4

_OO.00 | 35 3¢

J10.00 8 3J 14

| J0.00 2 3 58

ARRIVAL DAT( JUL Z? |g66

lJS.A2 ECC .40599 INC [.7123 V! 30.286

105.38 RCA 8B,58 APO IE9.Z? VZ _5.086

|84,58 ZAC 142,4T ETC 165.J4 CLP l?Z,SZ

14,¢3| 0PA ll.8| RAP 48.|1ECC Z.6473

PO C¢T TIN |NJ 2 LAT IN| Z LONG

2812.2 -22.79 |23,97

3742.1 .83 |?3.ZS

2578,7 -E5.44 100.37

3549.8 3.25 15T.81

2235.0 -31.50 ?8.06

3487,3 8,6J ]48.26

ORBIT 0ETERNINAT;ON ACCURACY

ST |g34.1SR 3A3,0 SS 484.8

CRY ,736¢ CR5 -.6788 CST -.g¢6Z

L¢A 200¢.5 NSA 234,T SSA 9.S

ELl |¢50.8 EL2 229.9 ALF 7.55

FLIGHT TJI_ 210.OO ARRXVAL DATE JUL 29 J966

OI¢TANCE 000.227

LOL 99.1J VL 25.54¢ GAL Z0.08 ATL 88.48 HCA _20o46 SP4A 1|5.24 [CC .4305] INC |°5420 V| 30.286

LOP 58,58 VP 32.148 GAP 25.26 AZP 88.8| TAL |47.J8 TAP |07,84 RCA 65,83 APO J8A.88 V2 35.099

GP °4.24 ZAL 35.73 ZAP ITO.Z3 [TS Z08.59 ?A[ 132.08 [T[ 184.51 7AC |44.43 ETC |64,42 CLP J7|,|_

OkA 24.21RAL 60,79 RAO 8570.2 VEL 15.456 PTH 2.78 VHP |5.88! DPA 12.50 RAP 50.11

Lo_ T|I,_ IN| LAT |NJ LOIG IN| RT AS( IN| A_MTI, I ZNJ TfNE PO C¢T TIN |NJ 2 LAT

3517,4T -20,08 |32,03 321,48 88.81 6 0 0 29|1,5 -22.68

4403.58 8.56 183,39 309.6¢ 62.38 | 48 3 3803.6 2.81

31_¢.56 -22.73 J08.¢5 322.53 ?0,05 7 38 13 2588.8 -25.24

4208.88 9.05 |87.58 _08.35 6|.39 2 45 48 3606.7 5.|6
2¢SJ,J¢ -28.90 85.87 324.98 70,¢0 ¢ 18 45 2251.2 -31,23

41|7,88 IA,T2 i57.52 _5,0J 58.80 3 |2 38 55|7.9 J0,48

OIFF[RENTIAL CORRECTIONS

TOE 2.22¢2 TRA ¢.47¢¢ TC3 -.5480 BAU .88|3

ROE .8|27 RRA ,2350 RC3 -.0008 FAU .00104

FOE .3817 FRA l,/21# rC3 -,0077 BSP _7487

BO[ _.3JJ¢ 88A #,4#3_ 8¢3 .5480 FSP -297

HID-COURSE EXECUT|ON ACCURACY

SGT 5J¢0.2 SGR 351.2 SG3 B¢.O
RRT .5773 RRF ,5848 RTF .¢765

SGB 5_02.1 223-.0008 RJ3 ,¢765

sG_ 5|¢A.2 sG_ 2¢8.8 T,A _.AA

[CC 7.9348

|NJ 2 LONG

124.31

IT_.?l
101.D5

160.95

77,_4

150,98

ORBIT DET[RM_NAT_ON ACCURACv

ST J881.2 SR 326.3 SS 49?,7

CRT ,717J CRS -.6629 CST -.9¢70

LSA 1985.3 NS_ 229.B SSA _.9

EL| |¢OJ,SEL2 22_,7 ALF 7.J7

LAUNCH OAT[ DEC 3] 1965

NEL|OCENTR[¢ CON|C

RL JAT,IO kAk .00

R@ 10T.93 LAP -._0

RC 220.68T GL 2.10

PLANETOCENTRXC CONIC

C3 J3¢.JBO VHL |!.797

LNCH A_MTH LNCH TXN[

90,00 5 14 _3

eo.oo o 31 49

|00.00 6 54 48

100.00 | 34 7

|10.00 ¢ 41 1

110.O0 2 4 2_

LOL 99,11VL
LOP 6_,80 VP

GP -4._0 7AL

D]FF£RENT]AL CORRECTIONS
TOE _,255¢ TRA 9.5|82 TC3 -.3942 BAU .7335

ROE .6299 RRA .2858 RC3 .001| FAU-.00082

FOE .3900 FRA 1.8522 re5 .005| 8SP _7429

¢O[ 2,342l BRA ¢.5220 8C5 .3842 r¢P -292

LAUNCH OAT_ OEC 31 1965

HEL|OCCNTNZC CON|C
RL |4?.JO LAL .00 LO(.

RP |07.8¢ LAP ".8| LOP
RC 222.938 GL 2.0| GP

PLANETO(ENTR_C CON|C
C3 168.|83 VHL |2.8¢|

LNCH AZNTH LNCH T]NI[

90.00 5 26 J4

90.00 0 2S 8
|00.00 T 5 2_

|00.00 | 31 3T

110.00 8 4¢ 51

I|0.00 2 3 41

D|FF[RENT;AL CORII_CTJONS

TO[ _.3031 TRAJO,245_

RO[ .¢471RRA .2¢5_

FOE .59_0 FRA 2.000¢

sol z,3825 82A|0.250|

ARR|¥AL 0ATE JUL 31 1966
FL|G_T T;N[ Z|Z°O0

0|STANCE 802.877

25.5|8 GAL ZZ.9g AZ_ 88.85 HCA 325,88 SNA

38.139 GAP _7,0T ATP 88.9| TAL |48.48 TAP
34.63 7AP |8¢.1| ETS 205.57 7AE 131.83 ETE

DLA E3.?I RAL £_.OT RAG 85T0.5 VEL 18,|40 PTN 2,84 VHP 16.97Z DPA |3,|4 RAP 5_.03 [CC 3.Z906
L-Z TIN[ |NJ LAT ZNJ LON_ |NJ RT ASC INJ ATNTH |NJ T|N[ PO CST T_N |N_ _ LATINJ _ LONG

3522.53 -|g.96 J32,35 525.0g 69.4¢ 6 13 5 292Z.5 -22.58 1_4.63
4484.02 8,45 188.¢Z 312,88 82.8? | 48 13 3864.0 4.?5 |8O.|O

3188.85 -22.52 108.55 326.11 88,80 T 48 5 2588.¢ -25.06 IOi.8B

4282,94 10.87 170.78 3||,38 G|.¢B Z 45 |0 3682._ 7,04 J64.07

2868,48 °78.58 85,73 328.53 70,36 9 28 47 Z_66.5 -30.¢8 78.35

4|88.0¢ /$.4T 180,38 _8.J8 5_.82 _ 15 50 3588.| |2,32 _33.71
NI0-COURS[ [X(CuT|ON ACCURACY ORBIT OETERN|NATION ACCURACY

$GT 5147.3 SGR 33_,8 585 86.5 ST 1843.8 SR 308.B SS 3J3.B

RRT .5_38 RRF ,5827 RT# .¢809 CRT .6988 CRS -.8507 CST -._977

SGB 5158._ R_ -,OO14 R|3 .¢809 LSA J925,9 NSA 222._ 554 8.3

SGI 5J51.2 $82 ZTO.8 THA 2,23 ELI |858.$ EL2 Z|9.4 ALF 6.77

FL]GHT TXI_ 214,00 ARR/VAL DATE AUG Z 1966

OI¢TANC[ 802.075

¢¢.!1 VL 25,488 GAL 24,7¢ kZ_ 88.88 HCA 328.¢0 5MA 1J4,¢4 ECC .49050 |NC 1.1|89 V! 3D.ZB6

¢6.02 VP 38.131 GAP 29.11 AZP 89.06 TAL 148.00_TAP |J2.90 RCA 58.58 APO JTJ.29 V2 35.124
-4,|$ ZAL 33,7? ZAP 187.85 ET$ 202o¢0 ZA[ 131,07 [TE |84.34 7AC J48.00 ETC |62.78 CLP 168.38

DLA 25.|B RAL 83.0¢ RAO 8570.8 VEL 18.¢58 PTH 2.¢2 VHP J8.23_ OPA 13,73 RAP 53.B3 [CC 3.7350
L-_ TiN[ ;NJ LAT ;NJ LONG INJ RT A$C ]NJ AZNTH ZNJ TIN[ PO CST TiN |NJ Z LATINJ 2 LONG

3528.¢4 -J¢,88 132.89 328.38 88.38 8 25 | 2828._ -Z_.A¢ 124.94

4523.13 J0,27 leo.El 3|5,38 83,4f | 43 3| 3923,1 8.63 183,43

32137.08 °_2.32 110.08 32¢.35 6¢.5¢ ? 58 53 2607,| -24.90 IO_._3

43|B.23 12.82 1T_,¢4 5|4,J8 82.8? 2 43 35 37|8.2 8.88 167.J7
28P0.42 -28.23 87.88 331,78 6_,88 ¢ 57 51 22B0,4 -30.71 79.36

42|?,85 JP.J8 |85.2| 3||,05 80.53 3 J3 59 38|7.6 |4.|0 156.45
NID-COUR$[ [X_CUT|ON ACCURACY _q'B|T 0[TERN;NAT|ON ACCURACY

T(3 -.2588 PAU .5700 SGT 5|0|,8 SGR 32|.3 $83 85.0 ST |804o7 $R ZCDo8 SS 535.4

RC3 .0030 FAU-.O03J4 RRT .8088 RRF ,5¢95 RTF .9848 CRT .8825 CRS -.6408 C¢T -.9983

FC3 .0|83 B¢P 1725T $GB 5|||.? R25 -.0020 R|3 .¢848 L¢A |882.T N¢A 2|4.| $$A ?.8

BC3 .2566 _$P -2¢5 $_J 5|05,3 3GZ 254,T THA 2,20 _LJ JSJS,T EL2 ZJ|,Z ALF 6.36

|15.08 ECC .45843 INC |,3468 v! 30.286

|10.|4 RCA 82.33 APO |6?.$4 v_ 35.111

|84,43 7AC |48._B ETC ]83.82 CLP 169.95

2|AG



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 2, 1965-661
i

LAUNCH DATE C[C 31 1965

HELIOCENTRIC CONIC

RL 147.10 LAL *00 LOL

mP lOT.B6 LAP -.42 LOP

RC ZZ3.756 GL 1.35 GP

PLANE TO([NTR|( CON_(

C3 200.283 VHL 14.132 0LA

FL|GNT TIME 2|6.00 ARRIVAL OAT[ AUG 4 ]966

OZSTANCE 60].097

99.11VL 13.464 GAL 27.66 ATL Bg. IS HCA

69,23 VP 35.12§ GAP 3J.42 ATP 89.26 TAL
-4.11 ZAL 33.16 7AP 165.42 ITS 200.52 ZA[

LNCH ATNTH LNCN TIN[ L-I TIHC INJ LAT

90.00 9 36 31 3530,17 "19.78

90.00 0 23 26 4590.?1 12.00

IDO.OO 7 14 36 32J3.81 -2Zo16

100.00 i 2a 0 43?2.30 14.29

110.00 8 3? 3# Z892.13 -27.94
110.O0 2 I 30 4268.23 19.76

DZFFERENTIAL C_QRECTION$

TD[ Z.3680 TR411.2648 TC3 -.J384 BAU .3634

ROE .6640 RRA .1245 RC3 .0048 FAU-.00598

_D( .4099 FRA 2,|686 FC3 .0259 89P 17175
909 Z.4393 82411.2695 BC3 .1363 FSP -281

330.12 $N4 114.81 [CO .32680 INC .6476 VJ 30.286

145.86 TAP 116.00 RC4 54.33 4P0 175.29 vZ 33.133

130o34 IT[ 184.23 ZAC 149,56 [TC 161.86 CLP 167.04

22.64 RAL 63.83 RA0 6571,1 VEL 17,933 PTH 3.00 VHP 19.700 DP4 14.25 RAP 55.49 [CC 4.2962

|NJ LONG JNJ 8T ASC _NJ AZHTH INJ TIME PO CST TIN 1HI 2 LAT 1HI 2 LONG

132.83 331.24 69.32 6 35 42 2930.2 -22.42 123.15

193,56 317,78 64.16 1 39 47 3980.7 B.43 186.70

110.52 332.20 69.41 8 S 52 2613.8 -24.76 102.69

177.09 _16,63 63.46 Z 40 53 3??2.3 10.61 1?0.23

80,32 $3_,3_ 69,46 9 43 50 2292,6 -30,42 80,24

166.07 313.65 61,52 3 |Z+57 5666.2 13.80 159.10

H_0oCOUR$( IX[CUT|ON ACCURACY OROIT D[TERN|NATION ACCURACY

SGT 3048.3 8C_q 304.3 $G3 83.7 ST I763.4 SR 2T2.2 SS 561.9

RRT .62J9 RNIr .61)9 RTF .9883 CRT .668J CRS -.6321CST -.9988

848 503?.5 RZ3 -.OO_6 R13 .9883 LSA |881.4 N$A 20).8 $SA 7._

$G| S05J.8 802 2)8.3 THA 2.13 ELI 1774.9 EL2 201.5 4LF 5.96

LAUNCH OAT[ DEC 31 1969 _LZGHT TXl,q[ ZJS,00 ARRZVAL OAT[ AUG 6 1966

HEL|OCENTRZC CONIC 0Z8TANC[ 5_8.307
RL 147.10 LAL .00 LOL 99.11 VL 25.44) GAL 30.96 AZL 89.48 HCA 3)3.34 SNA

RP JD?.R2 LAP -.23 LOP 72.45 VP 36.121 GAP )4.$0 AZP 69.54 TAL 146,17 TAP

RC 223.148 GL .72 5P -4.06 ZAL )2.86 ZAP |64.77 [T$ 198.36 _A[ |29.41 (T(

PLANETOC[NTRZC CONZC
C$ 243.831 VHL 15.$13 DLA 22.07 RAL $4.26 RAO 6571.4 V_L 19.109 PTH

LNCH AZNTH LNCH TZM[ L-I TIME JNJ LAT |NJ LONG _NJ RT ASC ;NJ AZNTH JNJ TINt[
90.00 5 46 IO 3531.62 -19.?5 132.93 33).67 69.10 6 45 t

90.00 O 17 31 46)6.64 11.$4 196.83 119.83 $4.94 1 34 48

1OO.00 7 23 16 3218.53 o22,05 1J0,82 334.6J 69,29 8 16 54

100.00 I 21 6 4424.86 |3.86 180.20 318.74 64.)3 2 36 5J

110.00 9 4 14 2902.67 °27.?0 89.20 )36.9? 69.12 9 52 36

110.O0 J 58 38 4313,59 21,27 168.91 _15,89 62.59 3 l0 32

DIFFERENTIAL COPR[CTJONS NJ0-COUR$[ EXECUTION ACCURACY

TOE Z.4618 TRAIZ,)8?? ?C) -.O316 8AU .IO57 $_T 4988._ SGR 286.4 $_) 82.4

ROE .6810 era .3499 RC3 .0064 FAU-,OO�$4 RRT .6122 RRF .6235 RTF .9911

FOE .4219 FRA 2.3602 FC3 .0342 89P 17077 500 4996.3 223 -.0031 RJ3 .9911
80[ Z.3542 BR412.3927 BC3 .03_4 FSP °277 SGI 4991.6 SG2 221.7 THA 2.08

114.?0 ECC ,36863 ZNC .3181VJ 30.286

1J9.52 RCk 49.4P APO 179o92 V2 35,|47

184.10 ZAC 150,92 [TC 150.95 CLP 165.31

3.06 VNP 21.4170PA 14.71 NAP 56.94 ICe 5.0128
PO CST T|N INJ 2 L&T JNJ 2 LOqG

t8)J.$ -22.39 1_3.25

40)6.6 10.15 109.91

2_16.5 -24,67 103.01

)823.0 12.Z$ 173.24
2302.? -30.28 $0.96

3713,$ 17.43 161.89

OR8|T DETERMINATION ACCURACY
$T J776.8 SR 25).) $9 59_.6

CRT .6559 CR$ -.6252 CST -.9991

LSA 1833.5 X$4 192.4 SSA 6.6

_LI 1734,7 EL2 190.3 ALF 5.56

LAUNCH 0ATE DEC 3l 1965 FLIGHT TIN( 220,00

HELIOCENTRIC CONIC

RL 147.10 LAL .00

R@ I0?.Tg LAP *.04

RC 226.311 GL .13

PLAN[TOC[NTRI( CONZC

C3 300.O61 VHL 17.322

LNCH AZNTH LNCH T|ME
90.00 5 54 Z

90.00 0 10 6

100.00 T 30 11

100.00 J 16 38
IJO.O0 9 9 29

ll0.0O 1 33 49

ARRIVAL DATE AUG 8 1966

OiSTANCE 593.126

LOL 99.11VL 25.4ZB GAL 54.81 4ZL 89.90 HCA 336.57 $H4 114.63 ECC .$1645 INC .1063 Vi 30.2B6

LOP 75.68 VP 36.1Zl GAP 37.93 ATP 89.90 TAL 146.98 TAP 123.55 Re4 43.95 4PO 185.2g VZ 35.158

GP -4.01 ZAL 32.90 ZAP 162,85 ET$ 196,39 ZA[ 128.23 [T[ 193.$4 7AC 132.04 ETC J60.09 CLP 163.32

DL4 21.4T RAL $4.31 RAD $371.7 VEk Z0.S2? PTH 3.17 VHP 23.439 OPA 13.09 RAP 58.15 ECC 5.9382

L-I TIME INJ L4T INJ LONG INJ RT ASC INJ AZ#TH |NJ T|NE PO CST TJN INJ 2 LAT _NJ 2 LONG

3530.64 -19.77 132.05 )35.58 $9,31 6 32 33 2930.6 -22.41 I_5.18

4690.86 15.18 200.09 521.43 65.80 I 29 16 4090.9 11.78 193.05

3220.$3 -22.00 110.96 336.48 69.23 8 23 52 2620.$ -74.63 103.1_

4475.09 17.34 163.27 320.40 65.27 2 31 14 3876,1 13,87 176.21

2909,95 -27.52 89,69 ))B,BJ 68.89 9 57 39 2310.0 -30.14 $1.47

4559.54 22.68 171.73 317.69 63.?2 3 6 29 3759.5 JB,g? 164,56

OIFFERENTZAL CORR[CTZON$

TO[ Z.5940 TR413.6202 TC3 .0381 BAU .2331

ROE .6985 RRA .3695 RC3 .0079 FAU-,01445

rO[ .4542 rR4 Z.5793 FC3 .0417 BSP 15978

BOE 2.6864 B2413.$233 BC3 .0386 FSP °274

LAUNCH 0ATE JAN I 1966

HELIOCENTRIC CONIC

NL 147.10 L4L .OO

RP 107.92 LAP 2.68

RC 72.741 GL 10.32

PLAN(TOCENTRIC CONI¢
C3 67.119 VHL $.J93

LNCH AZNTH LN_H TIME

90.00 I )_ 33

90.00 10 _O 17
100.00 2 48 17

100.00 11 3? 44

110.00 ) 43 6

IJ0.00 15 19Z4

OIFKERENTZAL COPRECTIONS

TOE ",0929 TRA -,8J47 TC) ".076J BAU ,O899

NO[ -.340? NN_ .Z03_ RC3 .0852 FAU .10925

FOE .2341 FRA-J.6005 FC3-1.4091 BSP JllO

BO[ .5443 9RA .8199 _C) .1002 FSP "663

HID-COURSE EXECUT|ON ACCURACY ORBIT 0ETERNINATXON ACCURACY
SGT 4920.7 $GR 267.0 SG3 81.2 ST 1686.9 SR 254.4 ss 634.7

RRT .63_7 RRF .6329 RTF .9933 CRT .6462 CRS -.6201CST *.9994

$08 4927,9 R_3 -.001_ R13 .9933 L54 JS09.3 H$_ 180.O SSA 6.J

SGI 4923.6 $02 203.3 THA 1.99 EL1 1693.? EL2 J78.1ALr 3.19

FLIGHT T|M_ ?0.00 ARRIVAL DATE N4R IE 1966

0[STAN([ 212.6_0

LOL 100.13 VL 29.986 GAL -15.38 AZL 8?.09 HCA 98.21 $HA
LOP 196,36 VP 39.423 G_P -1.65 A7P 90.4_ TAL 253.91 TAP

GP 11.94 7AL 165.60 7AP 72.85 (T$)54.03 7AE 1?4.69 ET(

146,60 ECC .26530 INC 2.9099 _l 30.28?

332.13 RC4 |07.71APO 185.50 V2 33,114
107.34 ZAC 59.42 ETC 169.81 CLP -72.46

OkA -I1.71RAL 290.32 RA0 6569.3 VEk 13.729 PTH 2.31 VHP 4.590 OPA -9.64 RAP 306.30 ECC 2.1046

L-| TZlA_ _NJ LAT _NJ LONG INJ RT A$C INJ AZNTN ZNJ TIME PO CST TIN |NJ 2 LAT |NJ 2 LONG
_142.39 -17.73 36,96 |$9.40 112.41 2 8 )3 J342.4 -J4.56 29,74

3550.49 28.31 237.I0 178.45 90.35 12 2 38 4930.5 28.06 245.44

1899.11 -|9,21 18.43 168.75 113.56 3 19 56 1299,1 -15.88 11.21

3249.0J 29.89 236.39 178.45 89.63 13 23 13 4649.0 29.52 227.61

1727.43 -23.04 3,52 166.86 115.98 4 11 54 |127,4 -19.36 336.31

4993.46 34.11 216.87 J?_.33 87,$3 14 42 37 4393.5 33.41 20?.70
NIO-_(_RS[ EXECUTION ACCURACY OR81T D[TERNINA TJOR ACCURACY

SGT 596,7 $GR 4JB.9 $G3 223.1 5T JP0.0 SR 380,? SS 153.Z

RRT -.3248 RRF -.4588 RTF .61_9 CRT .J506 CR$ .5241 CST -.?61_

SGB 729.0 R23 .|065 RJ3 -.6354 LSA 390.2 NS4 219.4 SSA 19,0

SGI 622,2 $G2 3?9.9 ?HA 159.02 ELI 381.6 (L2 178.0 ALF $5.48

2147



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 2, 1965-663

LAUNCH OAT[ JAN ) 1966 FLIGHT T]N[ ?2.00 ARR|VAL 0ATE MAR 14 |968

HELIOCENTR]C CO_IC DISTANCE 219.091

RL 147.10 LAL .DO LOL 100.J3 VL 29.951 ¢AL -|5.21 AZL 87.17 HCA 101.43 SNA 146.26 ECC .26244 ]NC Z,8308 Vl 3D.ZS?

Re J07.96 LAP Z.77 LOP 201.58 VP 39.385 GAP -|.04 ATP 90.56 TAL 253.58 TAP 359.01 RCA 107.88 APO 184.65 VZ 35.J03

RC 74.954 GL 10.18 GP 12.37 ZAL 165.58 ZAP 77.92 [TS 354.98 ZkE 172.37 ET[ |30.16 7AC 37.43 [TC 170.35 CLP °77.63

PLAN(TO¢[NTRIC CONIC

C3 65.508 VHL 8.D84 DLA -11.t4 RAL 290.52 RAD 8569.2 V[L 13.670 PTH 2.50 VHP 4.472 0PA -9.58 RAP 304.32 [CC Z.0?81

LNCH AZNTH LNCH TIME L-I TIME ZNJ LAT |NJ LONG |NJ RT A$C IN| ATNTH IN| T|N[ PO CST T|N IN| 2 LAT IN| Z LONG

90.00 | 34 SO ZJ32.OJ -17.48 36.32 169.20 112.64 2 lO Z2 1532.0 -14.Z6 Z�.|Z

90.OO 10 30 ? 5529.28 28.3Z ZS?.Ol 178.27 90.31 J2 2 16 4929.3 28.06 ZAe.3S

ADD.DO Z 50 9 1888,99 "J8.93 l?.B0 158.55 113.58 3 2J 38 1288.D -15.58 10.61

J0O.O0 11 57 29 5247.51 Z8.89 238.28 178.27 89.57 ]3 24 56 4647.5 Z9.51 ZZ7.50

IJO.DD 3 44 43 17|7.87 -22.76 2.9Z 166.69 JJ6.22 4 J3 26 3137.9 -19.05 355.73

110.00 13 18 20 4981.39 34.10 2|6,7| 178.lA 87.53 14 42 31 439J,4 33.39 207.54

OXFFER[NTIAL CORR[CT|ON$ RIO-COURSE IX]CUT|ON ACCURACY ORB|T D[TERM|NATION ACCURACY

TO[ -.D529 TRA -.8788 TC3 -.1190 BAU .|238 $GT 665.Z $GR 424.1 $G) 235.6 ST |94.4 SR 378.6 S$ J55.Z

ROE -.5309 RRA .21J8 RC3 .0783 FAU .11425 RRT *.3792 RRF -.4726 RTF .6759 CRT .0721CR$ .5147 CST -.BOA5

FOE .23J2 FRA-J.6562 FC3-I.SO99 BSP 1384 SG8 789.0 RZ3 .1013 RI3 -.7080 LSA 388.0 NSA 233.0 $5A 19.|

BO( .3335 BRA .9039 8C3 .|4J3 FSP -7|0 $GI 693.3 SG2 376.6 THA 160.41 EL| 379.0 EL2 193.7 ALF 87.|3

LAUNCH DA T[ JAN J 1966 FL_,_AT TIN_ 74.00 ARRIVAL DATE NAR 16 1966

HELZOC[NTRIC CONIC O|STANC[ 225.514

RL |47.10 LAL .DO LOt. |O0.13 VL 29,908 GAL -J5.04 AZL _.25 HCA 104.65 SNA 145.85 ECC ._3964 |NC

RP 108.00 LAP Z.68 LOP 204.80 VP 39._AJ GAP -.46 ATP 90.70 TAL 253.|4 TAp 357.79 RCA 107.98 APO

RC 77.19J GL 9.99 GP 12.78 ZAL 165.54 ZAP 82.91 [TS 355.97 ZA[ J69.46 ET[ |41.89 ZAC 35.60 ETC

PLAN[TOC[NTR|C CONIC

C3 83.923 VHL 7.995 DLA -11.99 RAL 290.79 RAO 8589.2 VEL 13.61Z PTH Z.49 VHP 4.383 0PA

LNCH AZNTH LNCH TJNE L-| TZME ZNJ LAT

90.00 I 37 4 212J.37 -IT.ZO

90.00 JO 28 59 5328.J3 28.32

IOO.OO Z 52 18 1878.63 -|8.85

IO(3.OO |l 57 28 5246.|0 29.89

t10.OO 3 46 4f 1708.11 -ZZ.46

l|O.O0 13 19 28 4989.39 34.10

DIFFERENTXAL C_I#RECT|ON$

TOE -.0444 TRA -.847J TC3 ".1864 BAU .J605

ROE -.5|96 RRA .Z187 RC3 .087Z FAU .1|794

FOE .2291FRA-I.887Z FC3-|.5973 BSP 1687

BDE .3815 BRA .9?tO B(3 .1878 FSP -743

2.7499 Vl )O.2BT

183.72 v2 33.OB9
170.92 CLP -_2.73

"9.32 RAP 302.41ECC 2.D320

XNJ LONG ZNJ RT A$C |NJ AZNTH |NJ T_ME PO CST T|N ZNJ Z LAT IN| 2 LONG

35.87 J69.06 I12.94 Z 12 25 I321.4 -13.96 23.49

256.93 178,15 9_.27 12 Z 7 4928.1 28.03 243.27

17.|6 188.41 1J3.79 3 23 37 1278.6 -15.27 JO.DD

236.|8 178.15 89.52 |3 24 52 4846.1 29._0 227.4D

2.32 166.50 116.47 4 15 13 liDS.| -1B.72 3fl3.|8

216,55 |78.02 87.44 J4 42 38 4399.4 33.37 207.39

N|0-COUR$[ [X[CUT|0N ACCURACY ORBIT DETERMINATION ACCURACY

$GT 743.7 SGR 428.? SG3 245.8 ST ZJO.7 $R 3?5.5 SS 136.Z

RRT -.4279 RRF -.5048 RTF .7247 CRT .0230 CR$ .5|03 CST -.8352

$88 858.4 RZ3 .D993 R|3 -.7493 LSA 385.3 NSA 246.9 $SA 19.Z

5GJ ??3.4 $G2 372.6 THA J61.77 ELI 375.5 EL2 210.6 ALF 89.92

LAUNCH OAT[ JAN I 1866 FL|GNT TIN[ 76.00 ARRIVAL OAT[ MAR 18 ]966

HELIOCENTRIC CONIC 0|STANCE 231.889

RL 147.10 LAL .00 LOL 1DO.J3 VL 29.860 GAL -14.87 AZL 87.33 HCA J07.86 SNA )45.39 ECC .25699 INC 2.6565 VJ 3D.Z$7

RP 108.04 LAP 2.54 LOP 208.01 VP 39.293 GAP .09 ATP 90.82 TAL 252.59 TAP ,46 RCA |08.04 APO 182.74 V2 35.076

RC 79.446 GL 9.79 GP )3.18 7AL 165.46 ZAP 87.78 ITS 358.99 ?k£ J86.39 [T[ 148.20 7AC 33.84 [TC 171.52 CLP -e?.?2

PLAN[TOC[NTR|C CONIC

C3 62.357 VNL 7.$97 DLA -12.13 RAL 291.11RAD 8568.Z V[L 13.554 PTH 2.48 VHP 4.323 0PA -9.43 RAP 300.62 ECC 2.DZ$Z

LNCH ATNTH LNCN T|N[ L-! TIN] ZNJ LAT |NJ LONG |NJ RT A$C |NJ ATMTN |NJ TIN] PO C$T TIN IN| 2 LAT IN| 2 LONG

90.00 | 39 33 2|10.41 -16.91 34.89 |88.9? 113.06 2 14 46 3510.4 "13.65 Z?.84

90.00 JO 30 1 5527.12 28.32 256.85 |?8.08 80,23 32 2 8 4927.1 75.05 24b.ZO

iOO.OO 2 54 44 1867.96 -|8.35 16.51 |88.32 |14.02 3 25 52 1268.0 -14.95 9.36

100.00 11 5? 33 5244.80 29.89 236.0_ J78.08 99.4? |3 24 55 4644.$ 29.49 ZZT.3O

|JO.O0 3 48 59 1698.05 -22.15 |.10 166.40 116.12 4 17 17 t098.1 -J8.39 354.39

110.OO J3 19 47 4987.4? 34.09 2J8.40 177.94 B?.33 14 42 55 4357.5 33.35 207.z4

DIrFER[NTZAL CO_'RECTZON$ MID-COURSE EXECUT|ON ACCURACY ORBIT OETERNINAT|ON ACCURACY

TO[ -,D37| TRA-|.0179 TC3 -o2173 BAU .|987 $_T 830,Z $_R 43_.3 $G3 153.3 ST Z_8.3 SR 371.0 $$ |56.Z

ROE -.3066 RRA .2249 RC3 .0981FAU .12048 RRT -.4717 RRF -.535| RTF .?6ZZ CRT ",0]79 CRS .5023 CST -.SSJZ

FOE .2|99 FRA-J.699| FC3-J.6727 8SP 2008 $88 936.0 RZ3 .0988 RJ3 -.78|5 LSA 381.3 NSA 261.3 SSA |9.3

BDE .5079 ERA 1.0424 9C3 .Z384 FSP -77| $81 860.8 $82 387.7 THA 163.0| (LJ 371.0 EL2 228.4 ALF 91.Oi

LAUNCH DATE JAN | 1966 FLIGHT T|141[ 78.00 ARRIVAL DATE NAR 20 1966

NELIO(ENTR|C CONIC

RL 147.10 LAL .DO

RP IOB.08 LAP Z.41

RC $J.719 GL 9.59

PLANETOC[NTRZC CONIC

C3 60.802 VHL 7,798

LNCH ATNTH LNCH TIN[

90.00 I 4f Z4

90.00 10 30 11

JOO.OO Z 37 27

JO0.OO 11 5? 49

IID.DD 3 51 _9

J10o00 13 20 16

DZSTANCE 238.221

LOL IOO.|3 VL 29.805 GAL -14.70 AZL 87.42 HCA 111.08 SNA 144.88 [CC .25418 INC 2.5804 _VJ 30.287

LOP 211.23 VP 39.240 GAP .81 k_P 90.93 TAL 251.95 TAP 3.03 RCA J08.05 APO 18J.70 v2 35.063

GP J3.53 ZAL 185.34 ZAP 9Z.49 ETS 358.04 ?AE 163.29 [TE 152.31 ZAC 32.23 ETC J72.14 CLP -97.56

DLA -IZ.Z9 RAL 29|.48 RAO 6589.1V[L 13.497 PTH 2.47 VHP 4.288 OPA -9.32 RAP 798.97 ECC Z.OOOT

L-I TIME _NJ LAT |NJ LONG _NJ RT A$C |NJ AZNTH ;HI T|M[ PC) C$T T|N |NJ 2 LATINJ 2 LONG

Z099.00 -16.6| 34._9 |68.93 113,27 Z t7 23 1499.0 -13.32 Z?.16

5526.28 28.32 256.79 178.06 90.20 12 2 17 4926.3 28.04 248.14

J858.87 -18.04 |5,83 188.27 1J4.24 3 _8 23 1_56.9 -14.62 8.7|

5_43.65 29.89 238.D0 J?8.05 89.42 |3 25 |Z 4643.8 29.49 227.Z|

_887.83 -21.83 1.06 J66.34 1|8.98 4 19 37 |097.6 -18.04 353.98

4995.66 34.09 218.26 |77.9| g7,27 JA 43 2l 4395.7 33.33 207,10

C_BIT DET£RMZNATZON ACCURACY

ST 247.4 $R 364.9 SS 155.0

CRT -.0500 CR$ .4948 C$T -.8859

LSA 376.4 NSA 276.2 SSA 1_.4

ELI "365.2 EL2 246.8 ALF 97.37

DIFFERENT|AL CORRECTIONS

TOE -.0313 TRA-|.0903 TC3 -.27|4 8AU .2378

ROE -.49J4 RRA .2298 RC3 .1091 FAU .JZ_IO

FD[ .Z025 FRA-I.8959 FC3-J.7385 98P 2347

9DE .4924 BRA 1.1143 8(3 .2925 rSP -803

MID-COURSE EXECUTION ACCURACY

SGT 923.0 SOR 435.0 SO3 259.2

RRT -.5|J7 RRF -.5637 RTF ,7908

SOB 1020.4 223 .0991RJ3 -.8061

8GI 954.Z SG2 36|.5 THA 164.10
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 2, 1965-66

LAUNCM OATE JAN | 1966 FLIGNT TIN[ BO.O0 4RRI¥AL OAT( MAR ZZ J966

H(L|OCENTRI( CONIC

RL J4?.|D LAL .D0

mp lDS.lZ LAP Z.Z7

RC e4.008 GL 9.35

PLAN(TCH[(NTRIC CONIC

C3 59.252 VHL 7.69_

LNCH ATNTH LNCH TIM(

90.00 I 45 30

90.00 tO 30 t7

100.00 3 0 Z7

100.00 11 gO Jl

110.O0 3 54 16

110.00 I3 ZO 5Z

DIFFERENTIAL _ORR(CTIONS

T0E -,0277 TRA-1.1655 TC3 ".3Z84 BAU ,2769

R0E -.47_2 RRA .1331 RC3 .II97 FAU .IZ_26

fD( .1891 FRA-|.6671 FC3-1.7863 8SP 2694

ED£ .4761 8RA 1.1867 8C3 .3495 F$P -812

DI3TANC( 244.509

LOL 100.13 VL 29.745 GAL -14.53 AZL 82.81NCA 114.29 SNA 144.32 ECC ,25152

LOP 214.44 VP 39.183 GAP 1.11 4ZP 91.02 TAL 251.22 TAP 5.51 RCA 108.02
GP 13.88 ZAL 163.19 ZAP 9?.00 (TS 359.12 IA( 160.20 (TE 155.10 74C 30.81

INC Z.4904 Vl 30.26?

4P0 180.68 V2 55.050

(TC 172.60 CLP -9T.21

0LA -12.46 RAL 291.90 RkO 6569.1 VEL 13.439 PTH 2,46 VHP 4.272 DPA -9.18 RAP 297.52 (CC 1.9751
L-i TIME INJ LAT INJ LONG INJ RT ASC |NJ AZNTH INJ TIME PO C$T TIN INJ 2 LAT INJ 2 LONG

2087.03 -16.28 33.37 168.93 1|3.A9 Z 20.17 148T.0 -12.97 26.46

_515.46 18.37 756.74 I?D.08 90.l& IZ 8J_ _91_.? 2O.O_ 7_8,09
1S45.28 -17.72 15.12 168.27 I14.40 3 31 12 1245.3 -14.22 8.03

5142.69 29.89 235,93 178.07 BO.3B J3 25 34 4641.7 29.46 222.14

1676.72 -21.50 .39 166.32 117.24 4 22 12 10_'/6.7 -1?.67 353.55

4983.98 34.00 2J6.13 177.92 B?.J9 I4 43 56 4384.0 33.32 206.91

NID-COUR_ (X(CUTION ACCURACY _O|T DETERMINATION ACCUR4CY

SGT 1021.1SGR 436.7 $GY 262.0 ST 26?.3 SR 357.8 S$ 155.0

RRT -.3461 _ -,5908 RTF .8120 CRT -.0728 CRS .4752 CST -.9002

SGB |1|0.S R_3 .1028 RJ3 -.8244 LSA 371.7 NSA 290.4 SS4 19,4

601 1052.3 862 355.0 THA 165.12 ELI 359.0 EL2 265.1 ALF 96.92

LAUNCH OAT( JAN ! 1966 FLIGHT TIM( 82.00 ARRIVAL DATE MAR 24 1966

HELIOCENTRIC CONIC
RL 147.10 LAL .00

RP 108.18 LAP 2.13

RC 86.309 GL 9.11

PL_TO(ENTRJC CONJ_

C3 57.703 VHL 7.596

LNCH A_MTH LNCH TIN(
90.00 J 48 58

90.00 10 3(3 47

1OO.OO 3 3 46

100.00 11 58 38

410.O0 3 57 ZO

110.O0 13 11 34

DIFF(R[NTIAL CORRECTIONS

TOE -.0181 TRA-1.2365TC3 -.3879 BAU .3157

ROE -.4871 RRA .2334 RC3 .1304 ¥AU .12|58

FO( .1990 FRA-1.6261 FC3-1.8242 BSP 3036

80( .4580 8RA 1.2567 BC3 .4092 FSP -8ZZ

0ISTANCE 150,736
LOt. 100.13 VL 29.683 GAL -14o35 AZL 87.60 H(A 111.49 SMA

LOP 2J?.64 VP 39.J13 GAP J.57 AZP 9J.11 TAL 150.41 TAP

GP 14.23 ZAL 165.00 ZAP i01.29 (T5 .23 ?A( 157.39 (T(

143,73 [CC .24889 INC 7.3939 Vl 30.281

7.91RCA 107.9£ APO I19.30 VZ 35.036

1_7.09 ZA( 29.39 (TC I73.50 CLP-101.65

OLA -12.64 RAL 292.38 RA0 6569.1 VEL 13.381PTH 2.45 VHP 4.276 0PA -9.00 RAP 296.27 ECC 1.9496

L-Z TIM( INJ LAT INJ LONG JNJ RT ASC INJ ATMTH |NJ TIM( PO CST TIM INJ 2 LAT INJ 2 LONG
1074,40 -15.94 31.80 168.97 IJ_.TZ 2 23 3J 1474.4 -12.60 25.71

5525.36 28.32 256,71 I7a.I4 90.17 JZ Z 52 4915.4 2#.04 248.O?

1832.97 -17.37 14.37 168.50 1J4.72 3 34 19 1233.0 -13.99 7.3J

5242.02 29.09 235.88 178.I3 89.36 13 26 0 4642,0 29.40 22?.09

1863.21 -21.I4 359.69 166.35 1J7.51 4 25 5 1063.2 -J7.28 352.68

4982.54 34.08 2|6,02 177,98 87o13 14 44 36 4382.5 33.30 706,86

NIO-C(_JR$E EXECUTION ACCURACY ORBIT O[TERM_NATION ACCURACY

SGT 1123.0 $GR 431.3 $03 263.2 ST 266.0 SR 349.7 SS 150.2

RRT -.3776 RRF -.6160 RTF .6279 CRT -.0976 CRS .4579 CST -.9J39

$GB |203.2 R23 .1025 R13 -.8383 LSA 367.5 NSA 303.6 SSA 19,5
501 1154.0 SG_. 347.4 THA 166.03 ELl 351,9 ELt 204.7 ALF 102.16

L_UNCH DATE JAN 1 1966 FLIGHT TIME 64.00 ARRIVAL 0ATE NkR 23 1966

HELIOCENTRIC CONIC

RL 147.10 LAL .00

Rp |06.?OLAP 1.9?

RC 86.625 GL 8.63

PLAN(TO'CENTRIC CONIC

C3 56.153 VNL 7.494

LNCH AZNTN LNCH TIME

90.00 I 52 45
90.00 10 31 9

IOO.OO 3 T 26

100.00 11 _9 8

110.00 4 0 43

110.00 13 22 20

DIFFERENTIAL CORRECTIONS

TO( -.0284 TRA-1.3083 TC3 -.4496 BAU .3538

R0E -.4376 RRA .2364 RC3 .1411 rAU .12006

F0( .1462 FRA-J.5726 FC3-1.8509 BSP 3413

POE .4383 ERA 1.3295 8(3 .4712 FSP -825

OISTANCE 258.963
LOL 100.13 VL 29.615 GAL -14.17 AZL 81.70 HCA 120.70 SNA 143.11 (CO .24650 |NC 2.2957 VJ 30.281

LOP 220.83 VP 39,060 GAP 2.02 AZP 91.17 TAL 249.§3 TAP 10.23 RCA ]0?.86 APO 126.36 V2 35.015

GP 14.60 Zkk 164.78 ZAP 105.34 (TS 1.38 ZA( 154.66 (T[ 158.52 ZAC 26.59 (TC 1?4.25 CLP:IOS.6?

DL4 -12.84 RAL 292.90 RAO 6569.0 VEL 13.323 PTH 2.43 VHP 4.296 OPk -8.77 RAP 295.24 (CC 1.9241

L-I TIME INJ LAT ZNJ LONG INJ RT ASC INJ ATMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG
2060.90 -15.57 51.96 169,05 113.96 2 21 4 1460.9 -12.20 24.92

3525.50 29.32 236.73 178.24 90.17 12 3 14 4925.5 28.04 249.06

1819.98 -17.00 13.38 168.37 114.97 3 37 45 1219.9 -13.49 6.55

5241.75 29.89 Z35.06 170.23 89.35 13 26 29 4641.? _9._8 222.O?

1653.00 -20.75 538.96 168.41 112.80 4 28 16 1053.0 -16.97 351.96

4981.40 34.07 215.93 178.08 97.0? 14 45 21 4301.4 33.29 206.19

HID-COURSE (XECUTION ACCURACY _IT DET(RNINA TION ACCURAC Y
SOT 1221.7 $GR 437.1 $G3 262.5 ST 309.2 SR 339.2 S$ 146.7

RRT -.6064 RRF -.6421RTF .839B CRT -.0950 CRS .4362 CST -.9254

SGB 1303.2 RZ3 .1139 RI3 -.8487 LSA 365.8 NSA 313.1 SS4 J9.5

SGI 12_8.3 8G2 _9.1 THA 166.8_ [LI 34_.4 EL2 302.4 ALF I18.85

LAUNCH DATE JAN I 1966 FLIGHT TIM( 66.00 ARRIV4L DATE M4R 28 1966

HELZO(ENTRIC CONIC

RL 147.10 LAL .00

RP 108.24 LAP 1.82

RC 90.946 GL 8.51
PLAN( TO(ENTRIC C(:_IC

C3 54.601 VHL 7,389

LNCH ATMTH LNCH TJN[

90.00 1 56 33

90.00 10 31 29

100.00 3 IJ 28
100.00 11 59 38

110.OO 4 4 27

110.00 13 13 7

DIF_[R£NTIAL CORRECTIONS

TO( -.O334 TRA-J.3784 TC] -.5133 8AU .3909

ROE -.4168 RRA .1362 RC3 .1520 FAU .11781

FOE .1112 FRA-J.5090 FC3-1.868J BgP 3797

eO£ .4179 8RA 1.3985 8C3 .5353 F$P -824

OlSTANC( 263.137

_Ot. 100.13 VL 29.54$ GAL -13.99 AZL 87.81HCA 123.90 $_A

LOP 214.05 VP 38.998 GAP 2.44 AZP 91.ZZ TAL 248.5_ TAP
GP I4.98 ZAL 164.53 ZAP I09.14 (T$ 2.58 ZA( 152.09 (TE

142.42 ECC .24375 INC 2.1887 VJ 50.287
12.48 RCA 102.24 APO 171.20 V2 35.010

1_9.57 ZAC 27,92 (TC 1t3.07 CLP-109.65

DLA -13.06 R4L 293.45 RAD 6569.0 V[L 13.265 PTH 2.42 VHP 4.330 DPk -8.48 RAP 294.44 ECC 1.8986

L-] TIJ_ INJ LAT JNJ LONG ]_J RT A$C ]NJ ATgTH ]NJ TIME PO C$T TIM ]NJ 2 LAT ]NJ _ LONG

2046.33 -15.J6 31.10 J69.16 114.20 2 31 J 1446.3 -11.77 24.07

5516.25 28,32 256.79 178.38 90.20 12 3 35 4916.2 2_.04 246.13

1805.79 -16.59 ]2,73 I£8.48 115.23 3 41 34 1205.8 -13.05 5.73

3242.03 29.89 23_,88 178.37 89,36 13 26 58 4642.0 29.49 221.10
1839.88 -20.33 358,17 166.50 118.09 4 3J 46 J039.9 -16.42 351.23

4980.21 34.07 2J5,88 J7_.21 8?.04 14 46 8 4380,7 33.29 209.72
MIO-COUR$[ EXECUTION ACCURACY ORBIT DETERMINATiON ACCURACY

5GT 1334.3 9GR 436.1 $G3 260.3 ST 331,0 $R 328.0 85 142.7

RRT -,6332 RRF -.66?2 RTF .848_ CRT -.0955 CR$ .4095 CST -.935J

SGB J403,8 223 .1224 213 -.8563 LSA 371.0 NSA 315.4 SSA 19.6

501 1384.4 $_2 330.1 THA |67.57 ELI 344.9 EL2 313.3 ALF J3?.69
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 2. 1965-66t

LAUNCH DATE JAN 1 1966 FLIGMT TIME 88.00 ARRIVAL DATE MAR 30 1966

N[LIO¢£NTRIC CONIC

RL IAY.IO LAL .00
XP 108.29 LAP 1.65

Re 93.ZT9 GL 8.17

PLANETOCENTRIC CONIC

C3 S$.O4S VHL ?.2S3

LNCN AZMTH LNCM TIHE
90.00 Z 1 34

90.00 lD 31 44

100.00 3 15 S7

100.00 IZ 0 J

110.00 4 8 34

110.00 13 Z$ 94

DISTANCE Z$9,275

LOL 100,13 VL 29,4T1GAL "J3.80 AZL 87.93 MCA IZ?.lO SNA J41.61 [CC .24124

LOP 127,15 VP 36.917 GAP Z.63 AZP 9J.15 TAL 147.56 TAP 14.66 RCA |03.60

GP 15.A0 7AL 164.25 ZAP |JZ,70 (T$ 3.64 ZA£ 149,69 [T[ 160,30 ZAC Z?,26

ZNC Z.DT34 Vl 30.287

APO |76.02 VZ 34,996

ETC 133.97 CLP-113.59

DLA -13.32 RAL 294.06 RA0 6568.9 VEL 13.206 PTM Z.4| VHP 4.377 OPA -8.12 RAP Z93.86 ECC 1.8T30

L-I TIME IN| LAT IN| LONG ZNJ RT ASC IN| AZNTH IN| TIME PO CST TIN [NJ Z LATINJ Z LONG
Z030,46 -14.71 30,15 J69.3| 1J4.47 Z 35 ZA 1450.5 "11.Z9 23,14

3513'81 16.31 256.90 176.56 90.16 IZ 3 51 491T.8 Z6.03 ZAS.Z3

1390.45 -16.14 1j,81 168.6Z 1|5.51 3 45 48 1190.5 -lZ.flS 4,84

9143.03 29.89 _35,99 1T8.56 69.40 13 Z? 24 4643.1 19.43 ZZT.IT

1625.66 -|9.B? 357.31 166.61 118.40 4 35 40 IDES.T -15.92 350.AZ

4980.62 34.03 215.67 178.40 87.04 ]4 46 54 4360.6 33.26 206.TZ

DIFFERENTIAL C(_QRECTION$ MI0-C_JRS[ EXECUTION ACCURACY

TOE -.0412 TRA-I.4453 TC3 -,5792 BAU .4267 SGT 144J.] SGR 434.5 $G3 756.3
ROE °,3943 RRA .7345 RC3 .|630 FAU .11467 RRT °.6575 RRIr °.6911RTF .8545

FOE .0986 FRAoI.A331FC3-1.8739 BSP 4158 SG8 1505.6 RE3 .|339 RI3 °,6615
BOE .3869 BRA J ,4641 8C3 .6013 FSP -606 SGI 1431.0 SG7 3_,8 THA 168.72

FLI_HT TIME 90.00

HELI_ENTRIC CONIC DISTANCE 775.381

RL J4T.IO LAL .OO LOL 100.1_ VL 79.395 GAL -13.60 A2L 88.05 HCA 130.30 |HA J41.|A ECC .Z3877

RP 108.33 LAP 1,A9 LOP 2_k0,44 VP 38.858 GAP 3,El AZP 91.16 TAL 746.49 TAP 16.79 RCA 107.44

RC 95.621 GL ?.38 GP t5.8B 7AL 163,93 2AP 116.00 ET$ 3.16 ZA[ 147.43 ETE 160.77 ZAC 76.97

PLAN(TOCENTRIC CONIC

C3 51.435 VML 7.175 0LA -13.61 RAL :Z94.34 RA06_68_ VELJ_147 PTH Z.40 VHP 4.A3_ 0PA _7.68
LNC_ ATNTH LNCM TIM( L-I TIME IN| LAT |NJ LONG IN| RT A$C |NJ AZNTM IN| TIME PO CST TIN

90;00 2 6 45 1017.93 -J4.22 79.10 166.49 J14.75 2 40 18 J413.0

90.00 10 31 49 5530.50 26.31 ZS?.J0 1?8.79 90.36 17 3 59 4930.5

100.00 3 20 57 I373.58 °15.64 10,8J 168.39 115.80 3 50 30 1173,6
100.00 17 O 18 5745.|_ Z9.89 236.J1 J78.79 69.46 13 Z? 43 4645.|

IJO.OP 4 13 8 1610_14 :!9_37 356.40 166.78 118'73 4 39 59 J0|0j!
110.O0 13 24 36 A961.37 34.07 715.93 178.6A 87.07 14 4T 3T 4361.4

DIFFERENTIAL C_IQRECTrON$ NZDoCOUR$E [XECUTION ACCURACY

TOE °.0554 TRA°J.JO84 TC3 -,6474 8AU .4616 SGT 1550,1 SGR 432.7 $03 251.8

ROE -.33|Z RRA *137_ RC_ ,JTd8 FAU .11159 RRT -.6815 RRF -.7177 RTF .8590

FOE .0703 FRA-I,356Z FC3-1.6364 85P 453A 568 1609.4 R23 .1470 RJ3 -.8654

BO[ .3750 MA J.3771 8C3 .6107 FSP °799 SGJ 1579.1 567 310.9 THA 168.79

LAUNCH OAT[ JAN I 1966

ORBIT DETERMINATION ACCURACY

ST 357.9 SR 3i5.8 55 138.7
CRT -,0901CRS .3856 CST -.94j1

LSA 383.2 MSA 3tO.! SSA 19.6

ELI 353,9 EL7 3|0.| ALF 160.52

ARRIVAL DATE APR ! 1965

INC 1.94so Vl 3o.237

APO 1T4.S4 vz 3A.933
[TC 1T_.96 CLe-I|T.Jl

RAP 793.30 [CC 1.6433

IN| 2 LAT ZNJ Z LOnG

-lO.?T 71.|3
28.06 748.44

-|7.05 3.8?
29.50 12?.3Z

-13.36 349.54

33.29" TO6.??

ORBIT D£TERMINATION ACCURACY

ST 375.5 SR 307.0 SS 133.3

CRT ".078Z CRS .3457 CST -.9494

LSA 399.6 NSA 299.9 55A |9.7

ELI 377.5 £L7 299,4 ALF IT0.20

LAUNCN 0ATE JAN I J956 FLIGHT TIME 92.00 ARRIVAL OAT[ APR 3 J966

NEL|OCENTRIC CONIC

RL 147.10 LAL .00

RP J0J.3T LAP 1,31

RC 97,969 GL 7,33

PLANETOCENTRIC CONIC

C3 49.975 VNL ?.066

LNCH ATMTH LNCH TIME

90.00 2 17 35

90.00 10 31 36

100.00 3 26 33

100.00 12 0 22

JIO.00 4 18 15

110.00 13 25 9

01STANCE 261.456

LOL I00,15 VL Z�.AJT GAL -13,41 AZL 88.19 HCA 133.49 |HA laD.45 ECC .23636 INC 1.8103 Vl 30.ZBZ

LOP 233.64 VP 36.788 GAP 3.57 AZP 91.25 TAL 745.36 TAP 1_.65 RCA 107.25 kP0 173.65 v2 34.970

GP 16.43 _AL 163.56 _AP J19.05 ET$ 6.6_ 7AE J45.37 ETE |61.03 7AC 28.8? [TC 1?8.06 CLP-|ZO.4|

DLA -13.95 RAL 295.45 RAO 6568.6 VEL 13.066 PTM Z,39 VHP 4.499 DPA -T.|5 RAP 293.33 ECC 1.8216

L-I TIME INJ LAT |NJ LONG INJ RT A$C INJ AZNTH INJ TIME PO CST TIN INJ 2 LATINJ 2 LONG

1993.45 -13,66 27,94 169.T1 115.05 7 45 49 J393,5 -10.1? 21.00

5534.66 28,31 257.41 179.07 90.51 17 3 53 A_34.T ZB.D_ 248,35

1754.6| "13.08 9.70 169.03 116.12 3 55 4_ 1154.8 -11.45 7,79

5746.56 29.69 236.36 1?9.06 69,61 13 E? 51 4648.6 29.52 227,58

1592.88 °16,80 355.38 166.96 JJ9.09 4 44 46 992.9 -14.76 348.3?
4983.25 34.08 716.08 lTS._A 8T.J6 |4 46 13 4383.3 33.31 206.92

DIFFERENTIAL CORRECTIONS

TOE -.0699 TRA-I.5696TC3 °.7167 6AU .A95A
ROE -.3464 RRA .2788 RC3 .l_T? FAU .|0605

FOE .0396 FRA-I.T?54 FC3-1.8736 _SP 4910

80[ .355A 6RA 1.5_61 6C3 .T423 FSP -786

M|0-COUR$[ EXECUTION ACCURACY ORBIT D£TERMINATION ACCURACY

$GT |6_9._ SGR 431.0 SG3 7A$,6 ST 396,? SR 166.P S| IZP.T

RRT -.TOA6 RRF -.74_T RTF .8621 CRT °.060_ CRS .2949 CST -.9578

SG6 J7j4.3 RE3 .1629 R13 -,868| LSA AJB,? HSA 266,5 SSA 19.8

SGI 1867.7 SG7 300,7 THA 169.26 ELI 399.A ELI 765.7 ALF 174.9!

LAUNCH DATE JAN 1 1966 FLIGHT TIM( 94,00 ARRIVAL DATE APR 5 1966

HELIOCENTRIC CONIC

RL IAT.JO LAL .O0

RP IO8.41 LAP |.J4

RC 100.323 GL 6.80
PLANETO_[NTR]C CONJC

C3 A8.359 VHL 6.954

LNCH ATMTH LNCH TIME
90.00 2 J9 14

90.00 10 3i 6

100.00 3 3Z 55

100.00 IZ 0 6

110.O0 4 24 !

liD.DO 13 75 29

DIFFERENTIAL CORRECTIONS

TOE -.0903 TRA°J.6_A4 TC3 -.7911 8AU ._777

ROE -.3208 RRA .7Z3_ RC3 .7017 FAU .J04JJ

FOE .OJ06 FRA-I.1892 FC3-1.6639 _5P 5766

BDE .333A BRA 1.6397 8C3 .6163 FSP -763

DISTANCE 287.504

LOL 100.13 VL 79.738 GAL -13,20 AZL 88.34 HCA 136,68 5Mk 139,76 ECC ,23ADS INC 1.65T4 vJ 30.2BT

LOP 236.83 VP 38.316 GAP 3.91ATP 91.21 TAL 744.J8 TAP 20.8? RCA J07.06 APO 172.47 V2 34.957

GP 17.03 7AL 163.70 ZAP 121.85 ET6 B.J9 EkE 143.43 ETE 161.OT ZAC 26.99 ETC 179.29 CLP-123,50

OLA *J4.35 RAL 296.Z1RAO 6568.6 VEL 13,016 PTH 2.38 VHP 4.573 OPA -6.50 RAP 293.36 [CC 1.7959

L-I TIME INJ L_T INJ LONG INJ RT AS( INJ AZNTH INJ TIME PO CST TIN IMJ 2 LATINJ 2 LONG
|971,37 -13.07 26.64 169.98 115.37 7 57 5 1371.4 -9.50 19.73

55A0.67 76.3J 757.86 139,41 90.74 J7 3 Z? 49A0.9 28.11 149.20

i733.63 -14.45 8.45 169.76 116.46 4 I 46 1t33.6 -JO.T8 J.AB

5_53.64 29.69 736.75 179.47 69.62 13 27 40 4653.8 29.55 27?.97

1573._? -|8,16 354.25 163,7J IJ9,47 4 50 ]4 973.6 -14,09 34?.30

4966.66 3A.09 7|6,34 I39.30 8T.37 J4 46 36 4386.? 33,34 20T.|$

MI0-COUR$[ EXECUTION ACCURAC_ ORBIT O[TERNINATION ACCURACY

$GT 1363.? $GR 479.5 SG3 740.4 ST 421.4 SR 270.6 S$ J23.T

RRT o.?_6| RRF -,7301RTF ,8637 CRT -,0366 CR$ .Z393 CST -.9645

SG_ J6J9,1 R23 .J626 RJ3 °.6694 LSA A39,A MSA 771.J SSA J9-9

SGJ J395,? $GZ ZgO.T THA 169.72 EL| ATE.6 EL7 230.3 ALF J7?.T2
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 2. 1965-663

LAUNCN DATC JAN I 1966 FLIGHT T|ME 96,00 ARRIVAL OATE APR ? IPE6

HELIOCENTRIC CO_IC D|STANC[ 193.524

XL I47,10 LAL .DO LO_ 100.13 VL 29.157 GAL -12.98 AZL 86.5J HCA J39.87 SNA 139.07 ECC .23172 INC 1.4653

NP 10#.44 LAP .96 LOP 240.01 VP )8.643 GAP 4.Z4 AZP 91.14 TAL 242.96 TAP 22.B$ RCA |06.a5 APO |TJ.Z9

RC 102.461 GL 6.19 GP I7.84 ZAL 162.79 ZAP lZA.4D ITS 9.92 ZAE 141.61ET[ |60,92 ZAC 27,30 [TC 190.66

PLAN(TOC(NTRIC CONIC

C3 46.795 VHL 9.941 DLA -14.84 RAL 291.03 RAD 6§68.? VEL |2.968 PTH 2.36 VHP 4.656 DPA °5.7| RAP 293.54

VJ 3D.297

v2 34.945

CLP-126.4D

[CC l.TTO|

LNCH ATNTH LNCH TIME L-| T|NE IMJ LAT INJ LONG [NJ RT A$C [NJ AZMTH tNJ TIME 90 _ST T_M _NJ Z LA T ZNJ 2 LONG

90.00 2 26 53 1946.00 "12.28 23.15 170.30 115.72 2 59 19 13_6.0 -8.71 19.29

90,00 ID 30 O 3549.78 28,_ _58.3J J79.83 9|.06 J2 2 _O 4949.8 28,15 149,95

IDD.00 3 40 ;3 1709.39 -13.?| ?.03 169.51 116.93 4 8 42 1209.4 -10.00 .20

JDO.00 II 39 21 5261.63 29.#9 237.33 I?9.SS 90.13 13 2? 2 4661.6 29o99 229.94

IIO.OO 4 30 34 1951.63 -17.42 392.98 |$7.S0 119.99 4 56 26 951.6 -13.31 346.29

IIOoO0 13 25 28 4992.15 34.11 216.77 |79.75 8?.57 14 48 40 4392.1 33.39 20?.60

OIFfER[NTIAL CORRECTIONS MIO-COUR_ _Y._CU?ZON AC_uRA(Y ORB| T O£T£RMINATION ACCURACY

TOE -.1179 TRA-1,6746 TC3 -.8677 BAU .3595 8GT 1877.3 $GR 429.0 $63 Z3A.2 ST 447.6 SR 252.6 $$ IZ�.?

ROE -.1937 RRA ,Z|83 RE3 .2165 FAU .10D|8 RRT -.7473 RRF -.7973 RTF .8648 CRT -.0064 CRS .15?Z CST -.9732

fOE -.0150 fRA-J.|03T FC3-1,8534 eSP 5645 8GB 1919,? R23 ._50 RJ3 -.8704 LSA 462.? MSA 253.1 SSA ZO.|
B0E .3169 BRA |.6881 BE3 .8943 FSP -146 961 |909,1 $62 280.9 THA 170.09 ELl 447,8 ELI 252.6 ALF 179.70

LAUNCH DATE JAN ! 1966 FLIGHT TIME 98.00 ARRIVAL 0ATE APR 9 1969

NELIOCENTRfC CONIC

gL IAT.ID LAL .DO
RP JO8.4# LAP .77

RC IO5.043 GL 5.44

PLANETO((NTRIC CONIC

¢3 45.236 YHL 6.716

LNCH ATNTH LNCH TIME

90.00 Z 35 50

• 0.00 I0 28 8
IO0.O0 J 48 43

I00.OO 11 57 54

JJO.OO _ 38 JO

110.O0 13 14 37

OISTANCE 299.5_=O

LOt. 100.13 VL 29.075 GAL -|Z.T7 AZL BS.?J HCA |43.06 5MA 138.38 [CC .22947 INC J.2890 V| 30.28?

LOP Z43.RO VP 38.570 GAP 4.55 AZP 91.03 TAL 241.69 TAP 24.75 RCA 106.62 APO J70.13 V2 34.932

GP 18,75 ZAL J6Z.34 ZAP I16.69 ETS JI.BS ZAE |39.89 ETE 160,58 ?AC 27.8I ETC 182.20 CLP-129.13

OLA -13.43 RAL 297.92 RAO 6568.7 VEL J2.907 PTH 2.$5 VHP 4.?4? DPA -4.T5 RAP 293.88

L-! TIME _NJ LAT INJ LONG JNJ RT A$C INJ AZMTM INJ TIME PO CST TIM JNJ 2 LAT

1916.36 -1|.40 23.41 170,69 J16.10 _ ? 46 1316.4 -?.#O

558Z.41 18.18 Z59.43 180.33 91.52 12 0 49 4962.4 28.19

1881.16 -12.83 5.39 189,95 1|7.23 4 16 44 10BJ.2 -9.O8

5171.84 29.89 238.17 180.36 90._6 13 25 46 46T2.8 29.65

J$26.30 -16,55 33J._3 |87,84 120.34 _ 3 36 926.3 -J2.40
5000.47 34,13 217.42 180._ 87.9_ IA A8 17 4400,_ 33._7

O;FFERENTI_L CORRECTIONS MID-COURJ_ EXECUTION ACCURACY

TOE -.1522 TRA-I.?I84 TC3 -.9478 BAU .5903 8GT 1987.1 SGR 429.8 SG3 227.5
ROE -.1851 RRA .2|J5 RE3 .23_6 FAU .09611 RRT -,7672 RRF -.8_47 RTF ,8653

FOE -.O640 fRA-J,OI79 fC3-1.8393 89P 60_4 SGB _e039.0 R23 ._310 213 -.8708

902 .30_7 lIRA J.?3IA BE3 .9782 FSP -728 5GJ 2014.S 862 271.9 THA 170.40

ECC 1.7445
INJ 2 LONG

16.59

250.7?

356.6!

229.37

_44.88

209.2_

ORBIT 0_T[RNJNATION ACCURACY

ST 4?5.2 _R 232,9 $S IJ6.9

CRT .0306 CRS .0530 CST -.9804

LSA 488.9 MSA 2_.0 $SA 70.3

ELI 475.3 EL2 232.8 ALl I.J3

LAUNCH DATE J&N | |968 fLIGHT TIME 10O.00 ARRIVAL 0ATE _pR II 196_

HELIOCENTRIC CONIC 0I$TANC[ 305.492

RL J47.JO LAL .OO LOL IOO.J3 VL 28.992 GAL -J7.53 ATL 86.9_ NCA 146.24 SRA J37.69 ECC .12730 JNC J.O615
RP 109.52 LAP .59 LOP 246,39 VP 39.497 GAP 4.84 AZP 90.8_ TAL 240.30 TAP 26.62 RCA I06.39 APO 169,99

RC 107.406 GL 4.55 GP 19.86 7AL 161.84 ZAP 128.?2 ET$ 14.04 7AE 138.24 ETE 160.02 7kC _B.SI ETC 193.95

PLANETO_ENTR|C CONIC

C3 43.685 VHL 6.609 DLA -IE.16 RAL 296.88 RA0 6_6_,? ¥EL 12.847 PTM 2._4 VHP 4.847 0PA -3.58 RAP 294.33

vJ 30.2B?

v2 34.920

CLP-|3|.69

MIO-COUR$( _XE_UTION ACCURAC_

TRA-1.7539 TC3-J.O308 BAU .6|98 $GT 2095.4 SGR A31.9 $63 220.0

RRA .2027 RC3 .2524 FAU .09173 RRT -.TB44 RRF -.8517 RTF .8649

FRA -.9273 FC3-1.8178 8SP 6375 $GB 2139.4 223 .26|? R13 -.8704

BRA 1.7656 BC3 1.0613 FSP "70! $G1 2123.0 $62 2_4,4 THA 170.67

ECC 1.7JB9

LNCH ATMTH LNCH rIME L-[ TIME |NJ LAT [NJ LONG INJ RT ASC |NJ ATMTM _NJ T|NE PO C$T T_X [NJ 2 LAT [NJ Z LONG

90.00 2 46 31 1691.01 -10.33 21.37 171.17 116,5| 3 17 52 1281.0 -E.69 14.59

90.00 lO 25 4 5580,2I 2_,24 260°73 100,94 92,}0 JJ 58 4 4990.2 29.24 252.07

IOO.OO 3 59 50 1647.66 -II.79 3.46 170.41 117.67 4 26 |B 1047.7 -7.99 356.72

100.00 11 55 28 5289,80 29,81 239.35 181,00 9|.|g I3 23 35 4698.8 29,72 230.55

|10.00 4 47 5 1496.52 -15°52 349.84 168.26 120.85 5 12 2 896.5 -11.3| 343.2_

110.00 13 23 41 5012.70 34.15 218.37 180.99 98.52 14 47 13 44|2.? 53.5? 209,18
D_ffERINTIAL CORRECT_ON_ OR_IT DETeRMiNATiON ACCUR4CY

TOE -.194I ST 505.5 SR 2II.? $S |15.7

ROE -._356 CRT .0738 CRS -.0661 CST -.9833

FOE ".1037 LSA 5I#.4 NSA 2|i.0 SSA 20.5

BDE .3059 ELI 505.9 EL2 2|1.0 kLF 2.14

LAUNCH DATE JAN I 1966 fLIGHT TIME 1OI,OO ARRIVAL DATE APR 13 J96_

HELIOCENTRIC CONIC

RL |47.|0 LAL .O0

RP 108,56 LAP .40

RC IO9.770 GL 3.45

PLAN_TO_ENTRI_ CONIC

C3 42._53 VHL 8.493

LNCH ATMTH LNCH T_NE
90,00 2 59 36

90.00 10 20 21

100.00 4 II 9

IO0.O0 II 31 30
liD.DO 4 57 49

JJO.OO 13 21 19

0ISTANCE 311.443

LOt. 100.13 VL 28._09 GAL -12.32 AZL 89.2| HCA 149.42 SNA 137.00 ECC .22520 |NC .7929 Vl. 30.287

LOP 249.56 VP 38.423 GAP _.I2 AZP 90._8 TAL 239.03 TAP 28.45 RCA J06.15 APO 167.85 v2 34.909

GP 21.21 ZAL 161.28 ZAP _30.46 ETS 16.S4 7AE 136.62 ETE 159.23 7AC 29.40 EYE 185.94 CLP-134.11

OLA o17.08 RAL 29_.93 RAO 6_68,6 VEL 12.787 PTH 2.33 VHP 4.960 DPA -2.I5 RAP 294.87 ECC 1.6937

L-| T|NE INJ LAT INJ LONG INJ RT ASC INJ ATNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG
1837.83 -9.01 J8.88 171.79 116.96 3 30 14 1237.8 -5.32 I2.15

5_O5.40 28.16 262.57 161.7J 93.09 IJ 53 47 5005.4 28.29 253.9J

_O6.95 -10.48 |.13 171.01 JIB.J5 4 3_ _6 1006.9 -6.64 354.45

5311.50 29.63 241.04 181.79 92.07 1320 J 4711.5 29.80 232.23

1460.?Y -J4,26 3A7,83 J68,79 J2J,AO 5 22 10 86D,8 -JO,DD "341,32

5030;45 34.18 219.76 161,86 89.34 14 45 JO 4450.5 33.71 210.55
_6|T DETERMiNATiON ACCURACY

ST 54J.7 SR |B?,? $$ ||9,J

CRT ,|241CRS -.2136 CST -.9793
LSA 554.7 MSA 186,3 $SA 20.9

ELI 542.3 EL2 186.| ALF 2.79

DIffERENTIAL COeRECTIONS

TOE -.2485 TRA-I.7BI6 TC3-J.|19J BAU .6494

R0E -.Z036 RRA .1926 RC3 .274_ FAU .06138

FDf -.J532 FRA -.#392 FC3-J.T946 89P 6?60

BOE .3213 BRA 1.7919 BE3 J,1523 FSP -680

N[0-COUR$E EXECUTiON ACCURAC_

SGT 2205.? $GR 436.8 $93 212.5

RRT -.?999 RRF -.6?84 RTF .864_

5GB 1248._ R23 .2950 RJ3 -.8?03

SG] 2233.6 SG_ 2_8.8 TMA 170.88
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL. 2. 1965-66_

LAUNCH 0ATE JAN I 1966 FLIGHT TIME J04.00 ARRZ¥AL DATE APR |5 I066

HELIOCENTRIC COqIC

RL |47.|0 LAL .00

me 108.59 L_LP .22
RC !12.133 GL 2.07

PLANETOCENTRXC CO_IC

C3 40.654 VHL 6.376

LNCH AFNTH LNCH TIM£
90.00 3 16 10

90.00 IO 13 5

IO0.O0 4 26 37

IO0.O0 1I 45 J9

IlO,00 5 II 6

110.00 13 IT ZO

O|¥FERENT|AL C(_RECTION$

TOE -.3176 TRA-I.7981 TC3-I.ZJI4 BAU .6782
ROE -,|6_0 RRA *J902 RE3 .2993 FAU .OBZb0

FO( -.2099 FRA -,7493 FC3-1,7631BSP 7140

BOE .3397 BRA 1.8071 B(3 1.2479 FSP -657

DISTANCE 317,374

LOL 100.13 VL ZB.BE5 GAL -JZ.08 JZL #9,33 ME& 152,60 $NA 136.32 EEC .EZ318 INC .4685 Vl 30.287

LOP 252.73 VP 38,350 GAP 5.3B A?P 90.42 TAL 237.64 TAP 30.25 RCA I05.90 APO 166.74 V2 34.B97

GP 22.88 ?AL 160.63 lAP 131.86 ET$ 19.44 ?AE 134,97 ETE 158.19 ?AE 30.49 ETC |88.23 CLP-J36.4|

0LA -1B.25 RAL 301.09 RAO 6568.6 VEL 12.729 PTH Z.3J VHP 5.069 0PA -.3B RAP 295.46 ECC J.6691

L-! T|NE JgJ LAT INJ LOIG INJ RT A$C |NJ AIMTH INJ TIME PO (ST TIN INJ 2 LAT INJ Z LONG
1783,44 -7.31 15,78 172.61 117.43 3 45 54 IJB6,a -3.59 9.09

5641.51 28.00 265.Z0 J82.66 94.40 11 47 7 5041.5 28.32 256.55

1556.10 -8,84 358.25 171.78 118.67 4 52 33 956.J -4.94 351.63

5344.09 29.72 243.&6 182,80 93.34 J3 14 23 4744.1 29.87 234.65

1416.75 -12.69 343.39 169,50 122.01 5 34 43 816,8 -6.37 338.96

5056.20 34.18 221.77 182.97 90.53 J4 41 36 4456.2 33.87 212.54

MID-COUR.,qE EXEEUT|(_I ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2315.1 SGR 444.8 SG3 ZOA.3 ST 586.6 S_ 160.6 S$ 128.5

RRT -.8J21RRF -._35 RTF .8643 CRT .IT?2 CRS -.3621 C$T -.9657

SG8 2358.1 223 .3307 RI3 -.8701 LSA 600.4 M$A J59.5 594 21.5

SGJ 2344.1 $G2 256.4 THA ITJ,03 ELI 587.4 ELI |57.9 ALr 2.99

LAUNCH DATE JAN J J966 fLIGHT TIN( 106.00 ARRIVAL OAT[ APR J? 1966

HELIOCENTRIC CONIC

RL 147.|0 LAL °00

RP IO8.83 LAP .03

RC 114,493 GL ,30

PLANfTOCENTRIC CONIC

C3 39,2J? VHL 8.282
LN(,H AZNTH LH(H TIME

90.00 5 38 8

90.00 10 J 41

IO0.O0 4 46 53
IO0.O0 IJ 35 35

1IO.O0 5 28 B

JlO.OO I3 10 48

OISTJN(E 323.288

LOL IO0.13 VL 28.741 GAL -11.84 A?L 89.93 HCA 155.78 SMA 133.65 ECC .22123

LOP 235.91 vP 38.277 GAP 5.64 ATP 90.06 T4L 236.22 TAP 39.O0 RCA 105.64

GP 24.99 ZAL I59.84 ?4P 132.85 ETS 22,83 7AE 133.23 ET£ 156.84 7AC 31.82

0LA -19.80 RAL 302.4J 240 6568.5 VEL 12.672 PTH 2.30 VHP 5.243 OPA .1.B3
L-| TiME |NJ LAT |NJ LONG |NJ RT ASC INJ A?NTH INJ TIME PO CST TIM

ITJZ.O? -5.06 II.75 173.78 117.90 4 6 58 1112.1

5894.71 27.68 269.06 J83.88 96,31 11 36 36 5094,7

1490.08 -6.66 334.56 I72.90 119,21 5 11 43 890.1

5391.9Z 29.48 Z46,99 184,09 95,19 13 5 27 4791,9

1360.78 -10.65 342,34 170.49 122.68 fl flO 49 760.8

5093.99 34.12 824.72 184,45 92.27 14 35 43 4494,0
OIFFERENiIAL CORRECTIONS

TOE -.4060 TRA-I.?993 TC3-1.3059 BAU .7058

ROE -,1313 RRA ,J840 RC3 .3272 FAU .07772

F0E -.2730 YRA -.6528 FC3-1.7157 85P 7486

BOE .4287 8RA 1,8087 BE3 J,34BZ FSP -624

NIO-COURSE EXECUTION ACCURACY

SGT 2423.7 SGR 455.9 $G3 194.8

RRT -.8188 RRF -,9262 RTF .8634

SGB 2466.2 R23 .3676 RI3 -.8696

5G1 2452.6 SG2 258,6 THA 171.14

INC .O6Z9 VI 30.287

APO 165.66 V2 34.886

ETC 190.92 CLP-I38.6Z

RAP 296.05 ECC 1.6434
INJ 2 LAT INJ Z LONG

-I.Z$ 5.11

28,25 260.44

-2.72 347.99

29.89 Z38,21

-6.26 335.99

54.06 215.47

ORBIT DETERMINATION ACCURACY

5T 644,9 SR 129.9 $5 145.5
CRT .2256 CR$ -.4826 CST -.947_

LSA 660.2 NSA J3Z.J 5SA 22,0

ELI 645.6 ELI IZ6.4 ALF 2.70

LAUNCq O4TE JA_ I 1966 FLIGNT TIN[ 106.00 &RRIVAL D4T[ APR 19 1966

HELIOCENTRIC "CONIC

RL 14T.10 LAL .00

RP 108.66 LAP -.16

RC 116.852 GL -2,04

PLANETOCENTRIC CONZC

c3 37.899 VHL 6.156

LNCH A?MTH LNCH TIME

90.00 4 9 I0

90.00 9 42 53

IO0.O0 5 15 5

100,00 11 19 39

IIO.O0 5 51 I0
IIO.O0 13 0 4

OIFFERENTIAL CCRRECTION$

TO[ -.5263 TRA-I.78_9 T(5-|.402_ _AU .7336
ROE -.0872 RRA .1439 RC3 .3594 F4U ,07229

roe -.3524 FRA -.5551FE3-1.6512 BSP 7868

BOE .5335 BRA 1,7887 BC3 1.4482 rsP -593

0ISTANCE 329.179

LOL 10d.:|3 VL 28.657 GAL -11.59 AlL 90.4_ HE4 1_B.95 SMA 134.9_ ECC ,21937 INC ,4463 VI 50.267

LOP _o08 VP 3_.204 GAP 5.98 A?P 69°58 TAL 234.77 TAP 33,72 RCA |05,37 APO 164,59 ¥2 54.975

GP 27.67 ?AL 158.80 ?AP 133.50 ETS 26.83 ?AE 131.29 [TE 155.14 ?AC 33.4_ ETC 194.12 CLP-140.76

OLA -21.88 RAL 303.95 RAO 6568.5 VEL 1E,620 PTH 2.29 VHP 5.434 0PA 4.62 RAP Z96.58 ECC |.6237

L-I TIME INJ LAT ZNJ LONG ZNJ RT 4SC INJ AZNTH INJ TIME PO CST T|N INJ 2 LAT INJ 2 LONG

1612.36 -|.86 6.17 175.57 11B.26 4 36 3 IOIZ.4 1.93 339.54

5777.15 26.91 274.97 195.43 99.18 11 19 J0 5177.Z 27,90 266.45

1399.63 -5.63 549.56 174.59 119.69 5 38 24 799.6 .35 545.03

5465.11 26.91 252.36 185.77 97.96 12 50 44 4665.1 29.71 243.64

1286.55 -7.89 358.36 171.96 123.37 6 12 36 686.5 -3.45 352.09
3150.97 33.8? 229.15 196.42 94,88 14 25 5_ 453Jo0 34,15 Z19.92

NI0-C_JRSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURAC_

SGT 2553.9 SGR 472.5 SG3 184.3 ST 726.3 $R 93.0 SS 175.Z

RRT -.8207 RRF -.9459 RTF °8635 CRT ,Z343 CR$ -.5360 C$T -.9527

SGB 2577,6 R23 ,4012 R13 -.B?OI LSA 746.8 NSA 106.8 SSA 2Z,l

$G1 2563,8 SG2 266,8 THA 171,20 ELI 728.6 EL2 90.3 ALF 1.74

LAUNCH DATE JAN | I966 FLIGHT TINI_ 110,00 ARRIVAL 0ATE APR Zl 1966

NELIOCENTRIC CONIC

RL 147.10 LAL .00

RP I08.69 LAP -.35
R( 119,208 GL -5.24

PLAN_TOCENTRIC CONZC

C3 36.826 VHL 6,068

LNCH A?NTH LNCH TIME
eO.OO 4 59 21

90.00 9 7 44

IO0.O0 5 98 41

ZO0.O0 10 31 4
IIO.O0 6 2_ 44

IJO.O0 IZ 41 _J

DIFFERENTIAL CORRECTIONS

TOE -.6951 TRA-1,7402 TC3-1,4956 8AU .7615

ROE -.0337 RRA .1i67 RC3 .3944 FAU .06609

_0[ -.4494 FRA -.4512 FC3-|.5536 88P 8266

gO£ .6959 BRA 1.7441 8C3 1.5468 FSP -556

OIST_NCE 335.053

L(X. 100.13 VL 28.573 GAL -11,34 AZL 91.13 HCA 162.12 5MA J34.33 ECC .21758 INC 1,1338 Vl 30,287

LOP 262.25 VP 38.132 GAP 6,11 AZP 88°92 TAL 233.29 T4P 35.41 RCA IOSoIO APO 163.55 V2 34.865
GP 31,19 ?AL 157,29 74P 133.02 ET$ 31.56 ZAE 128.95 ETE J55,04 ZAE 35.42 ETC 197.99 CLP-/42.99

DLA -24,76 R4L 305.83 RAO 6568.4 V[L 12.578 PTH 2.28 VHP 5.688 0PA B,23 RAP 296,94 ECC 1.6061

L-I TINE INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIN INJ Z LAT INJ Z LONG

I454.79 3,22 357.38 178.70 118.15 5 23 35 854.8 6.96 350.70

632.J6 24.96 307.0B JB7.23 103,83 9 18 J6 32.E 26.61 298.e0

1263.19 .99 342.06 177.46 J|9.88 6 J9 45 663.2 A.96 335.5Z

5587.03 27.44 26|.J2 J87.87 J02,34 12 24 11 4987,0 28.87 252,60
118J.5! -3,92 332,82 174,40 123.98 6 44 25 58J.5 ,57 326.6J

924J.47 33.13 238.1I 189.11 98.94 14 8 52 464J.5 34,0J 226,98

MJ0-C_JRS[ E_[CUTION ACCURACY ORBIT OETERMINATION ACCURACY

SGT 284_.7 SGR 494.8 5G3 171.8 ST 853.4 $R 50,4 S$ 221.5

RRT -.8155 RRr -.9812 RTF .8647 CRT .0078 ORS -.3327 CST -.9308

SGB 2891.6 R23 .4282 213 -.8718 LSA 878.2 NSA 91,3 SSA 19.8

$G1 2676.6 SG2 283.J THA 17J.23 ELI 853.4 EL2 50.4 ALF .03

2152



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 2, t965-66)

LAUNCH DATE JAN | 1966

H(LIOCENTRZC CONIC

RL 14t.10 LAL .DO

RP 109.72 LAP -.53

RC 121.551GL -9.91

PLAN(TO.CENTRZC CONZC

C3 _6.297 VHL $.025

LNCH AZMTH LNCH TiME

SS.S7 6 ZZ 30

96.13 S 4 11

lD0.DO ? 30 48

IOO.OD 9 3_ 48

lID.D0 7 El 7

110.00 11 4 54

FL|GNT TIH( |12.00 ARRIVAL OAT( APR 13 1966

DZSTANC( 340.911

LOL 100.13 VL 28.489 GAL -11.07 AFL 91.10 HCA 165.18 SNA 133.69 ECC .Z)587 ZNC Z.1036 Vl 30.187

LOP ZGS,4Z VP 18.061 GAP 6.33 AZP 87.96 TAL 131.77 TAP 37.06 RCA |04.BZ APO 161.S4 VZ 34.952

GP 35.89 ZAL 154o84 ZAP 131.67 (TS 37.1§ ZA( |ZS,94 (TE |50.SZ 7AC 37.9_ (TC ZDZ,?6 CLP-145.14

DLA -29.91 RAL 308.31RAD 6568.4 VEL ]Z.557 PTH Z.Z8 VHP 6.059 DPA 11.99 RAP 196.95 ECC 1.5974

L-[ T|H( IN| LAT |NJ LONG |NJ RT ASC |NJ AZNTH IN| T|H( PO CST TIM JNJ Z LAT |NJ Z LONG

I104.60 ]6.lZ 345.63 |86.75 114.34 6 41 34 604.6 19.17 338.33

875.DZ 16.13 $21.48 186.79 114.33 8 ]B 56 Z?5.O 19.18 3|4.17

983.14 |0.3_ 316,5D 183,81 118.11 7 47 8 383.1 14.D1 319.66

5859,76 ZZ,12 279.60 189,37 |10.64 IJ IG 17 5259.8 24.73 Z?I.T?

1013.41 2.50 314,04 179.06 124.10 7 38 1 41].4 6.96 317.79

5401.25 30.79 249.05 192.54 105.63 J3 34 56 4602.3 31.63 139.31

OIFFERENT|AL C_dIRECT|ONS

TOE -.94Zl TRA-1,652§ TC5-l.5632 BAU .7862

R0( .O344 eRA .0763 RC3 .4258 FAU .05648

FOE -.5641 FRA -.3346 FC3-1.3949 BSP 8589

ROE .9418 8RA 1.6543 BC3 |.6101FSP -503

MJO-COUR$E EXECUTION ACCURACY

SGT 2752.! SGe 510_? SG3 155.6

RRT -.7698 RRF -,9702 RTF .8671

SGB 2800.6 R23 ;4464 R19 -.8749

SG! 2793,8 SGZ 30_.7 THA 171.10

ORB|T DETERNZNAT|ON ACCURACY

ST ID4T.D SR 44.D S| 287,9

CRT -.9491CRS .9733 CST ".9411

LSA 1082.6 MSA 93.5 SSA 13.6

ELl J047.8 ELZ 1_.9 ALF 177.7l

LAUNCH DATE JAN 1 1968 FLI;HT Till( IJ4.00 ARRIVAL 0ATE APR Z5 1966

HEL|O(ENTR|C CC_qZC

RL 147.10 LAL .00

RP IO8.75 LAP o.?Z

RC 123.903 GL -16.66

PLANA_TO((NTR|C CON|C

C) 37.|47 VHL 6.095

LNCN AZNTH LNCH T|N(

68.21 4 48 4

1li.78 ID 8 IZ

68.12 4 48 4

J1|.78 10 8 lZ

88.21 4 48 4

JI|,?S |0 8 lZ

DIFFERENTIAL CORRECT|ON$

T0/-1.3301 TRA-I.4940 TC3-J.5686 BAU ,8089

RID[ .|30| RRA .0140 RC3 .4387 FAU .04919

FOE ".7086 FRA ".1093 FC3"1.1463 BSP 9003

80[ 1.3564 BRA 1.4940 8C3 1.8288 FSP -441

OJSTANC[ 346.750

LOt. 100.13 vL 28.406 GAL -|0.80 AZL 93.59 HCA 168.44 SMA 133.05 ECC .21424

LOP 268.59 VP 37.990 GAP 6,54 AZP 86,48 TAL 230.23 TAP 38.67 RCA |04.54

GP 42.35 ZAL 130.3| ZAP J28.69 E'T$ 43,?4 ZAE lZl.TI (T( 141.73 7AC 4J,48

|NC 3.5900 VI 30,E87

APO 161.55 V| 34.846

(TC 206.77 CLP-147.77

OLA -33.|6 RAL 312.00 RAO 6568.4 VEL J2.590 PTH 2.28 VHP 6.66_ OPA 19.44 RAP 196.2_ [CO 1.6113

L-| T|N( |NJ LAT |NJ LONG |NJ RT ASC ZNJ AZNTH |NJ TIN( PO CST TIM |NJ Z LAT |NJ Z LON_

1353.40 19.1J 13,6J 192.52 i20.I0 5 13 57 953.4 22.97 6.52

5823.96 19.13 275.52 192.53 J20.09 11 45 18 5226.0 _Z.gB 168.42

1353.40 19.11 13.6J |92.52 |20,J0 3 13 57 953.4 22.97 6.51

5823.96 19.13 275.52 192.53 JZO'O9 11 45 18 5226,0 22.98 168,42

155_.A0 Jg. JJ 13.61 192,32 120,J0 3 13 57 653.4 12.97 6.52

3825._8 19.13 275.52 192.53 120.09 II 45 J8 5226.0 22.98 168.4Z

N;D-COUR8( [X[CUTZON ACCURACV ORBIT DET[RM|NATION ACCURACY

$GT 2_66,7 $GR 348.8 SG3 135.4 ST J371.0 9R 123.4 $5 386,8

RRT -.766| RRF -.9684 RTF .8732 CRT -.9373 CRS .9954 CST -.9616

$Ge 2918.8 R23 .4477 R|3 -.8834 LSA 1425.6 MSA 110.0 SSA 7.3

SGI 2897.9 SGZ 348,9 TNA 17J.33 EL| 1375.9 ELZ 4Z.9 ALF 175.17

LAUNCH DATE JAN I 1966

HELIO(ENTR|C CON|C

RL 147.10 LAL .DO

nP 100.76 LAP -.90

RC 126.245 GL -27.40

PLANETOC(NTR|C CONIC

C3 41.276 VNL 6.501

LNCH ATNTH LNCH TIME

53.71 4 6 54

IZ6.19 IJ 42 53

53.71 4 6 54

126.19 II 42 53

53.71 4 6 54

116.29 I1 42 53

FL|GNT TZME 11G.00

O|STANCE 352.562

LOL 100.13 VL ZS.3Z4 GAL -10.52 AZL 96.1/ NCA 111.58 5NA 152.45 (CO .21261 V) 50,281

LOP 271.76 VP 37.910 GAP 6.74 AZP 8_.60 TAL 128.66 TAP 40.24 RCA 104.26 V2 54.838

GP 5].46 ZAL J42.44 TAP 123,26 ETS 51.69 ZA( 115.3J [TE 145.40 ZAC 46.48 CLP-15|.68

DLA -44.60 RAL 318.71RAO 6558.6 VEL 11.792 PTN 2.33 VHP 7.842 OPA 18.51 RAP Eg3.gl [CC ].6958

L-I T|N( IN| LAT |NJ LONG [NJ RT kSC IN| ATNTH |NJ TINE PO C$T TIN JNJ Z LAT 1NJ Z LONG

1778.94 12.20 34.90 204.4Z 119.97 4 36 55 1178,9 27.19 29.43

5665.76 22.21 264,37 Z04.44 129.96 J5 aT 16 5065,8 Z7._D ZST.gO

1778.94 22.20 34,9(3 204.42 J29.97 4 36 35 1179.9 17.19 ZB.43

5665.76 22.21 164.37 204.44 119.96 13 17 18 5065.B ZT.ZD 257.90

1778,94 22.20 34.90 Z04.41 J29.97 4 36 33 1179.9 27.19 18.45

5665.76 ZZ.Zl 264.37 204.44 129.96 13 17 18 5065.8 2?.20 257.90

ARRIVAL OAT[ APR ZT 1966

INC 6.1671

APO 160.59

ETC 716.66

O|FFERENTIAL COPRECT|ONS

TOE-2.1180 TRA-J.1745 7C3-1.3934 BAU .8167

ROE .1539 RRA -.0960 RC3 .3631FAU .03735

r0E -.879T FRA -.0672 FC3 -.7648 BSP 9386

BOE 2.1332 BRA 1,1784 BC_ 1.4451 rSP -358

LAUNCH DATE JAN J 1966

HELJO(ENTR|C CON|C

RL 147.10 LAL .00

RP 108.80 LAP -J.O6

RC IZ8.581 GL -43.96

PLAN(TO(ENTRIC CON|C

C3 66.431 VHL 8.150

LNCH AZNTH LNCH T|ME

36.69 4 ZJ ]J

143.31 |5 44 3

36.69 4 21 Jl

143._| 13 44

36.69 4 Z! |J

143.31 13 44 3

O|FFERENT|AL CORRECTIONS

TOE-3.8983 TRA -.3755 TC3 -.83|7 8AU .7537

ROE .1275 RRA -.ZB6J RC3 .1888 FAU .02274

F0[-1.0738 FRA .JIZ9 FC3 -.2964 BSP 9660

BOE 3.8003 8RA .4720 BC3 .6486 FSP -Z52

MID-COURSE EXECUTION ACCURACY OR6[T DETERNINAT|ON ACCURACY

SGT 2982.3 SGR 358,9 SG3 109.2 ST JgJ7.B 5R Z17.1 S| 525.9

RRT -.6877 RRF-.9328 RTF .8944 CRT -,9246 CNS .9815 CST -,9604

SGB 3034.2 R23 .4220 R13 ".9019 LSA 1997.3 NSA 179.9 SSA 3.3

SGI 3007.4 6GZ 402.4 TNA IT2.SZ ELI 1929.3 EL| 85,9 ALF 173.74

FLIGHT T|I,_ 118.00 ARRIVAL DATE APR 29 1966

DISTANCE 338.326

LOt. 100.13 VL 28.242 GAL -10.23 ATL J01.75 HCA 174.66 5NA 13J.82 ECC .ZJI09 INCJl,T450 V) 30.287

LOP 274.92 VP 37.852 GAP 6.92 AZP 78.30 TAL 227.05 TAP 41.73 RCA 103,69 APO 159.64 vE 34.830

GP 64.76 7AL J27.BJ 7AP 114.32 ETS 63.82 7AE J04.89 (TE 147.49 ZAC 53 64 ETC 729.71 CLP-161.49

DLA -58.27 RAL 335.68 RAD 6569.3 vEL 13.703 PTH 2.50 VHP 10.736 OPA 40.34 RAP _87.1_ ECC 2.0933

L-| TIME |NJ LAT _NJ LONG |NJ RT A$C INJ AZNTH [NJ T|NE PO CST T|H |NJ 2 LAT JNJ 2 LONG

Z014.16 20.92 57.90 231.99 J45.73 4 54 45 1414.E 27.46 55/25

5653.6J 20.94 261.61 232,0J 145.73 15 18 17 5053,8 27.4? Z56.96

2014.16 20.92 57._0 231.99 145.73 4 54 45 1414,2 27.46 53.25

5633.81 Z0.94 261.61 _32.01 145,73 J5 18 J7 5053.8 77.47 256.96

2014,16 Z0.92 57._0 23J.99 145.73 4 54 45 14J4.2 27.46 53.75

5653.81 20.94 261.61 232.01 143,73 15 |8 17 5053,B _?,47 _6.96

N|O-COURSE EX(CUT|ON ACCURACY OR_|T 0(TERM|NAT|O,N ACCURACY

5GT _096,3 5GR 479.6 SG3 78.5 ST 2744.8 SR 145,8 $5 701.6

RRT -,287_ RRF -.5927 RTF .9403 CRT -.5715 CRS .66J6 CST -,9954

SGB 3J3_.2 R23 .3305 RJ3 -.9426 LSA 2833.Z MSA 142.5 SSA 1.3

SG1 310J.4 SG2 456.9 THA 177.40 ELI 2746,1 EL7 IJ9.6 ALF 178.26

2J53



JPL TM 33-99 EARTH--VENUS TRAJECTORIES t VOL 2, 1965-661

LAUNCM 0ATE JAN I Ig6Q FLIGHT TZ_ |ZO.O0 ARR|¥AL 0ATE MAY I 1966

H[LIOCCNTRIC CONIC

RL 147.10 LAL .O0

RP I08.BZ LAP -I,Z$

RC 130.911 GL -60.32

PL4NETO(EMTRIC CONIC

C5 Z79.247 VNL 16.7J| OLd -62.09 RAL
LNCH 4FNTH LNCH TIM( L-I TINE IN] LAT

32.12 7 ! 25 2303,14 5.82

]47.BO 15 47 J6 612.69 5,B_

32.12 7 I 23 2303.14 3.02

J47.80 18 47 16 6JZ.69 5,83

32.J2 7 J 23 2303.J4 5.BZ

147.88 16 47 16 612.69 5.83

0IFF[R(NTIAL CORRECTIONS

TOE-3.5014 TRA Z,1240 T¢3 ".0346 BAU ._673
ROE-6.031| eRA 1.8_4 R(3 .0363 FAU .00168

F0[-I,1495 FRA .5983 FC3 -.0052 BSP 9100

BO£ 6.9738 BRA 2.8044 B(3 .0502 FSP -156

01$TAN(E 363.097

LOt. J00.13 VL 20.161 GAL -9.89 AZL 121.63 NEd 137.60 SMA 151.22 ECC .20909 INC31.625A vl 30.Z87

LOP 278.09 VP 33.784 GAP 7.04 AZP 58.40 TAL 225.34 TAP 42.94 RCA |03.T8 APO 150.65 V2 34.822

GP 74.24 ZAL 106.75 ZAP 101.70 [T8 120.53 ZA[ 84.67 IT[ 196.16 ZAC 62.|7 ETC 289.61 CLP J38.29

18.73 RAO 6§71.8 VEL ZO.O]4 PTN 3.14 VHP ZZ.ZI3 DPA 52.29 RAP 261.|0 [CC 5.593?

INJ LONG INJ RT A6C INJ AZMTN INJ TIN[ PO CST TIN INJ Z LATINJ 2 LONG

70.16 285.62 |51.93 7 39 49 ]703.| 12.86 66,72

290.38 285.85 ]51.93 16 57 ZB 12.7 12.87 2e6,98

70.16 285.62 ]51.93 7 39 49 1705.1 12.86 66.72

2_0.38 285.65 15].93 16 57 28 12.? 12.87 28e.95

70.J8 285.62 J5J.93 7 39 49 JT03.J 12.86 66.72

290.38 205.65 151.93 16 57 28 12.7 12.87 286.95

NI0-COUR8_ EXECUTION A(CuRAcV ORBIT DETERMINATION ACCURACY

SGT 1968.9 SGR 2487.5 SG3 50.9 ST 12_8.1 SR 2106.6 SS T97,4
RRT .9376 RRF' .9625 RTF .9967 CRT .9840 CRS -.99J6 CST -.9988

SGB 3156.7 R23 -.1376 RI3 .9905 LSA 2506.7 MSA Z05,6 SSA .3

$G1 3109.6 SGZ 543.3 THA 51.82 ELI 2461.5 ELI 198.1 ALF 58.74

cAUNCH OAT[ JAN I 1968 FLIGHT TIldE |ZZ.O0 ARRIVAL CATE Xkv 3 1966

NELIO_ENTRIC CONIC OISTANC[ 370.755

RL 147.10 LAL .00 LOL ]00.13 VL 28.080 GAL -9.82 ATL 30.12 HCA IO|.B2 SNA J30.63 ECC .21090 INCSI.OBOZ VJ 30.287

RP 100.05 LAP -J.43 LOP ZBJ,Z5 VP 37.718 GAP 7.53 ATP 141.87 TA_ 224.12 TAP 45.93 RCA 103.07 APO 158.19 VZ 34.816

R( |_3.Z30 GL 57.I0 GP -68.]8 _AL |00.6| ZAP 99.16 ITS I97.36 7A[ 71,12 £TE |25.3| ZAC 89.46 [TC 36.8Z CLP ]15.36

PLA_T_CNFRT( CON?(

C3 871.O06 VHL ES.gO4 0LA 47.27 RAL 32J.94 RAO 6572.6 VEk 28.148 PTN 3.42 VHP 30.30| OPA -67.00 RAP J54,01 [CCIZ.0431
LNCH A_MTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT A$C INJ ATNTN INJ TIN_ PO CST TIM JNJ Z LAT _NJ Z LONG

50.43 16 5 50 49|4.17 -.79 228.34 231.23 42.74 17 27 52 43|4.Z -6.65 223.30

]29._7 0 9 37 3452.2| -,77 J|A,|? Z3J.ZJ 42,74 J 7 9 ZB3Z.Z -6.64 IO9.13

50.43 16 _ 58 4914.17 -.79 228.34 231.23 42.74 17 27 52 43|4.2 -6.65 223.30

129,57 0 9 37 3452.21 -.77 JJ4.|? _3|.Z| 42.74 | ? 9 2852.2 -6.64 J09.13

50.43 16 5 50 4914.|7 -.79 22_.34 231.23 42.74 17 27 52 43J4.Z -6.65 723.30

129.37 0 9 37 343_.21 -.77 JJ4,I7 231.2| 42.74 1 7 9 2852.2 -6.64 109.13
OIFF[R[NTIAL CORRECTIONS M|D-COUR$[ IX[CUT|ON ACCURACY ORgJT O[T[RMINA TION ACCURACY

TO[ 1.0323 TRA 1.5959 773 -,0366 BAU 1.4598 $_T 599.0 OGR 3088.I SG3 47.Z ST 276.6 SR 2688.2 SS 1307.3

RO-|t.OJ74 RRA 4.0973RC3 -.1586 FAU'.OIOI5 RRT ,|3J9 RRF -.9952 RTF -,0354 CRT -.7319 CRS .9995 CST -.7532

FD[ Z.ZdJ9 FRA --'_rF_ 3 ,0_ BOP 8689 SGB 3143.7 R23 -.IDA? RI3 -.9947 LSA 2996.0 NSA ]90.5 5SA .7

BOEIZ.O6J7 8RA 4.397| BC3 .16_7 FSP -J4I 9GI 3087.1 SG2 593,5 TNA 80.48 (L] 7695.9 ELZ 188.0 ALF 94.33

LAUNCH 0ATE JAN | t966 FLIGHT TIN[ 124.00 ARRIVAL 0ATE NAY 5 1966

HELIOCENTRIC CONIC

RL 147.10 LdL .O0

RP |OB.B7 LAP -1.60

RC 135,553 GL _6,68

PLANETOCENTRIC CONIC

C3 133.574 VNL |].557

LNCH AZNTH LNCH TIN_

60.98 15 42 11

119.04 ZZ J6 54

60.96 15 42 11

119.04 22 ]6 34

60,96 15 42 11

119.04 22 16 54

DIFtERENTTAL CORRECTION8

TO[ 4.4229 TRA-3.5608 TC3 -.2907 BAU .52|6

ROE -.8896 RRA 1.6393 RC3 ,0203 FAU .0_756
FOE 1.2852 FRA -.6709 FC3 -,J138 BSP J0642

B0[ 4.5115 BRA 3.9200 BC3 .2921 FSP -236

0ISTANC[ 376.145

LOk 100.13 VL 28.000 GAL -9,A3 A_L 69.54 HCA 164.57 SMA 130.06 [CC .20631 INCZ0.4642 Vl 50.287

LOP 284.42 VP 37.653 GAP 7.89 ATP 110,40 TkL ZZZ.3| TAP 46,86 RCA 102,92 APO IS7.ZJ V2 34.809

GP -66.16 7AL 113.29 TAP I]3.51ETS 273.00 7A[ 97.60 ET[ 195.72 7AC 63.12 ETC 1]0,46 CLP-J?O,6Z

OLA 39,68 RAL 505.32 RA0 6570.4 VEL 15.966 PTH 2,BZ VHP 12.209 0PA -83.23 RAP 20.6_ ECC 3.1983

L-I TIME IN] LAT IN] LONG IN] RT 48( IN] ATNTH IN] TIME PO _$T T_M JNJ Z LAT IN] 2 LONG

4602.48 -9.22 200.43 204,06 51.24 16 58 54 4002.5 -14.16 202.43

3360.56 -9.Z0 114.63 204.04 51.23 23 13 Z 2?68.6 -J4.|S 108.62

4602.48 -9.ZZ Z00.43 204.06 51.24 ]6 56 54 4002,_ -14.16 Z02.43

3360.56 -9.Z0 114,63 204.04 51.23 23 13 2 2768.6 -I4.|S 108.82
4602.48 -9.22 200.43 204.06 51.24 I6 58 54 4002,5 -14,|6 ZDZ,43

3368.36 "9.ZO 114.83 204.04 51.23 23 13 2 2768,6 -|4.15 108.62

_]O-C_URSE EXEC_T_OI_ _CCU#_(Y _T OET£R'TNA?]O_V ACCU_C_

SGT 3243.4 SGR 1148.1 SG3 70.5 ST 2298.2 SR _43.0 $5 686.2

RRT -,9_34 RR1r -.912_ RTF .9732 CRT -.9496 CRS .9131CST -.9949
9GB 3440.0 R_3 -.2846 RJ3 -,9633 LSA 2452.3 MSA I83.0 SS_ 1.2

SGI 3414.5 SG2 4|7.9 THA 161,64 EL] Z355.6 ELI |66,1 ALF 167.29

LAUNCH OAT[ JAN | |9_6 FLIGHT T|I,_ JZO.0D ARRIVAL 0ATE NAY 7 1956

NELIOCENTRIC CONIC 0I$TANC[ 3_1.850

RL J47,10 LAL .OO LOG 100.13 VL z7.gzz GAL -9.|| AZL 78.66 HCA J97.65 SMA 129.50 ECC .20751 INC|3,3364 Vl 30.287

RP IOB,BO LAP -1.76 LOP 287.38 VP 37,5#9 GAP 7.75 AZP J03.22 TAL 2L_0.8] TAP 40.26 RCA JOZ._3 APO 156.37 VZ 34.804
RC 137.O63 5L 40.64 GP -51,53 7AL IZI.Z9 _AP 1_5.69 ETS 291.70 7AE 109.83 E?E 207.04 7AC 75.41ETC 129.02 CLP-J59.69

PLdN[TOC[NTRIC CONIC

C3 71,782 VHL 8.472 OLd _O.92 RAL _.lJ RAO 6569.4 VEL 13.897 PTH 2.54 VHP 8.522 OPA -69.11 RAP 340.74 ECC 2.1814

LNC_ Az_r_ LNC_ TZtd_ L-Z 7_ _NJ L_r _NJ L,_t_ _NJ RTA$C _NJ d_TH ZNJ T_ PO (ST T_ _NJ _ LdT ENd Z LOnG

77.04 17 13 30 4|84.|3 -1|.87 |77.3_ 194,58 6J,24 18 25 15 3584.Z -|5.62 170,46

102.96 _O 41 54 3520.55 -1].86 128.34 194.57 61,23 Z| 40 34 2920.6 -15,60 121,48

77,04 17 15 _0 4184.15 -IJ.B7 177.32 194.58 61.24 |B Z3 J5 3_84,2 -I5.62 170.46
102.96 ZO 41 54 3520.55 -]].8_ 128.34 |9X.57 6J.23 21 40 34 2920.6 -15.60 1_1.48

IIO.00 23 ZO 3| _t025.87 -24,43 97.29 Z01.2_ 65,33 24 10 56 2423,g -27.56 89,51

110.00 19 38 4 3726.83 .15 ]36.6J JOT,Z] 55.BZ Z0 38 IJ 3j26.8 -4,33 130,40

OIFF[RENTIAL CORRECTIONS _ID-COURSE EXECUTION ACCURACY ORBIT 0ETERNZNA ?ION ACCUR4CV

YOC Z.O3J3 TRA-3.33OO TC3 -,7903 8AU .7589 SGT 3_4,3 SGR did,0 S_3 10J.0 ST Z070.T $R 139,3 S$ 612.J

ROE .IS08 RRA .5J03 RC3 -.0293 FAU ,032|7 RR? -,3443 RR_ -,1932 RTF .9286 CRT .Z908 CR$ -,4840 C$T -.9796

FOE J._D73 FRA -.63?0 FC3 -.38_0 _$P 10992 SGB 3539.7 RZ3 -.3764 RJ3 -.9231 LSA _]56,6 NOA 19J,9 $SA 1.8

BOC Z.8353 BRA 3.3701 8C3 .7908 FSP -337 SG| 3521,9 SGZ 354.9 THA J?6.ZO ELI 207J,2 CLZ, JSZ.O ALF J.32
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JPL TM 33,99 EARTH--VENUS TRAJECTORIES _ VpL. 2, 1965-66)

LAUNCH 0AT( JAN I 1966 FLIGHT TIN| |ZD.00 ARRIVAL 0ATE NAY _ 1966

HELIOCENTRIC CONIC DISTANCE 381.596

HL 14?.JO LAL .00 LOL 100.13 VL ZT.844 GAL "8.79 AZL 79.69 MCA
Re I01.90 LAP -l.gZ LOP 280.14 VP 31.521 GAP T.8|AIP 100.15 TAL

RC |40,164 GL 42.J0 GP "40.83 ZAL 125.76 ZAP 1}4.50 ETS 289.32 7A(

PLANETOC[NTRXC CONIC

C3 5Z._B_ VHL 7.245 OLA 25.|8 RAL 308.58 RAD 6588.8 VEL |3.|85 PTH

180.T8 SMA J28.86 ECC .20656

2|8.90 TAP 48.68 RCA 102.32

116.84 ET[ 206.37 ZAC ?0.45

INCID.5058 V| 5D.ZB?

APO 155.59 VZ 34.T99
[TC 136.71 CLP-|57.B6

2.41VHP ?.250 OPA -38.|6 RAP 354.71 £CC J.8638

LNCH ATMTH LNCH TIM( L-I TIN( IN| LAT IN| LONG IN| RT AS¢ IN| AZNTH IN| TIME

90.00 21 I 8 5381.53 -22.85 123.83 194.35 72.8| Zl 57 40

80.00 J? 8 3 4161.52 -1.20 168.83 185.15 61.71 18 J? 26

100.00 ZZ 45 58 3053.53 -E5.60 89.86 |95.25 74.01 23 36 53

tOO.DO 18 3 55 3874,T5 1.30 154.72 183.75 60.13 18 |Z I0
JJO.0O O A2 20 270|.83 -3|.75 74.98 J97.O8 78.82 | Z? 22

110.O0 I8 30 0 3899.ZZ 6.7| 145,65 180.40 56.40 19 34 58

OZFF(RENT|AL CORRECTXON8 MIO-C(_./R$E EX[CUT|ON ACCURACY
TOE Z.1489 TRA-3.0838 TC3-1.1988 BAU .8419 8GT 38|5.0 SGR 316.7 553 J24.T

ROE .ZZ08 NRA ._885 RC3 -.0328 FAU .0A|28 RRT -.2ITO RRF .ZJ78 RTF .887J

roe I,Jdg4 FRA ".(O79 FC3 -.8808 BSP 11296 SGB 36_8.8 RZ3 -.424| R13 -.8964

BOE Z.ISBZ BRA 3.07?3 BC3 1.J897 FSP -4|J SG| 3613.7 SGZ 308.1 THA 178.90

PO ¢ST T_M IN| Z LAT IN| 2 LONG

2?81._ -24.99 11§.8|
3581.$ -4.98 163,19

2453.5 -2?.54 gJ.60

33?A.8 -2.68 |48.20
2JOJ.8 -33.27 85.0_

3_88.2 Z.25 I39.40

ORB|T DETERM|NATXON ACCURACY

ST 1879.0 SR 190.4 SS 578.4
CRT .6586 CRS -.8344 CST -.96A2

LSA I864.? NSA Z03.0 $SA Z.8

ELl J883.2 EL2 143.0 ALF 3.84

LAUNCH DATE JAN I 1888 FL|GHT T|ME |30.00 ARRZVAL DATE MAv I| 1966

NELZOCENTR|C CONIC 0|STANCE 383.331

ML 14T.|O LAL .00 LOt. JOO.J3 VL Z?.787 GAL -8.46 AZL 81.37 HCA I93.92 SNA 128.4Z EC¢ .Z0578 |NC 8.6288 V| 30.287
RP J_8.81 LAP -Z.O? LOP 293.90 VP 37.486 GAP 8.07 ATP 98.38 TAL 717.18 TAP 51.11 RCA 101.88 APO 154.85 V2 34.795

RC 142.A58 GL 38.T6 GP -_).26 ZAL J28.|5 ZAP |40.74 ET$ 304.52 ?A[ |21._3 ET[ _03.78 7A¢ 6?.78 ET( J42.03 (LP-I3?.8J

PLAN_TO((NTRIC COl_[(

C3 43.338 VHL S.583 OLA EJ.45 RAL 308.33 RA0 85_.8 VEL 12.834 PTH 2.34 VHP 6.705 OPA "50.25 RAP 333.08 £(C J.7J 52
LNCH AZNTH LNCH TINI[ L-Z T|ME |NJ LAT |NJ LONG IN| RT ASC |NJ AZMTH |NJ T|N[ PO ¢ST TIN IN| Z LAT |NJ 2 LONG

90.00 _2 3 45 3JA7.53 -26.7A |07,04 |_.24 80.33 22 56 |3 2347.5 -2T.8| 98.54
90.00 16 _8 J? 4308.34 3.57 178.|0 181.80 6|.88 17 3J 7 3708.6 -.2Z 171.47

lOO.DO ZS 38 52 2837.63 -28.75 84.8l 182.60 8|.43 24 27 lO Z237.6 -29.63 75.91
300.00 I? 25 52 A094.78 5.35 181.33 I80.82 60.55 18 34 7 3494.8 1.39 154.79

J10.00 J Z$ 3 2527.JZ -33.75 6/.76 J93.34 84.20 2 5 |O 1877.l -34.18 52.54

liD.D0 18 3 6 _978.05 9.66 I48.85 178.J9 57.05 19 9 _4 3378.0 3.25 |43.53

O|FF[RENTXAL CORRECTIONS N|0-COUR$_ EXECUTION ACCURACY OPBIT DETERNXNA T|ON ACCURACY

TOE J.7828 TRA-Z.8853 TC3-|.3376 8AU .89JZ SGT 37J3.J SGR 273.9 8G3 |40.0 ST J75J.3 5R J8J.8 SS 548.5

ROE .2088 RRA .2086 RC3 -.0457 FAU .04642 RRT -.JI88 RRF .3272 RTF .8804 CRT .7032 CRS -.8905 ¢ST -.8496

FOE 1.0748 FRA -.344| FC3 -.9274 BSP J168_ SG8 3723.Z RZ3 -.4_34 R|3 -.8801 LSA 1833.3 NSA 2|1o5 $SA 4.2

BDE J.7952 BRA Z.8830 8C3 1.538Z FSP -46| 5G! 3713.3 SGZ Z72.0 THA 179.50 ELI 1756.5 EL2 136.0 ALF 4.43

LAUNCH 0ATE JAN | 1966 FLIGHT TIME |52.00 ARRZVJL 0ATE NAY 13 |966

HELIOCENTRIC CON|C

RL |47.10 LAL .00

RP |08,82 LAP -2.2|

RC 144,737 GL 55.88

PLANETOCENTRIC CONIC

C5 37.895 VHL 6.156

LNCH A_MTH LNCM TIN_

90.00 ZZ 39 28

90.00 15 57 44

|DO.DO 0 16 EZ

|00.00 |7 7 Z7

110.O0 ! 4t 50
110.O0 17 50 28

OiSTANC[ 3g�,IOa

LOL |00.13 VL 27.681 GAL -8.13 AZL 82.A4 MCA 187.07 SMA

LOP ZgT.06 vP 37.406 GAP 8.24 AZP 87._3 TAL _|5.45 TAP

GP -21.T8 ?AL 1E9.28 ZAP 145.28 £TS 306.62 ZA_ J23.80 ETE

127.80 ECC .Z05J5 INC 7.5625 Vl 50._8T

52,53 RCA 101.66 APO 154.14 V2 34.78J

201.07 7AC 66.62 £TC 146.13 CLP-J58.52

DLA 18.87 RAL 310.I0 RA0 8568.5 VEL IZ.6ZD PTH 2.Z8 VHP 6.448 DPA °44.33 RAP 353.00 ECC 1.623_

L-] TIME IN| LAT |NJ LONG |NJ RT AS( |NJ ATMTH |NJ T|M_ PO (ST T_N |NJ E LAT ;NJ 2 LONG

3008.24 -27.94 97.03 190.60 8_.21 23 28 36 2408.2 -28.3; 88.38

4381.18 3.83 182.1Z 180.71 62.Z5 17 |0 45 3781.2 2.08 |T_.46

270_.44 -29.69 75.1_ 180.74 86.33 1 I 31 2108.4 -29.88 66.52

4156.2| 7.38 164.73 179.88 60.85 ]8 16 43 3536.2 3.46 158.16

2416.03 -34.18 53.IZ |_O.95 69.Z8 2 30 6 1816.1 -33.80 43.B9
4021.37 11.25 |52.1_ 177.55 57,51 IB 37 30 3421.4 6.89 145.82

_ZFr£R£N_ZAL C_RECTION$ _ZO-COURSE EXECUTION A(CUR_C_ ORSZT O£T_RMTNA_ZON ACCURACY

TOE 1.5860 TRA-Z.7473 TC3-|.8280 8AU .9261 SGT 3808.1 SGR 247.9 SG3 148.1 ST 1668.5 SR |88.3 35 52_.T

ROE .1963 RRA .1671RC3 -.0_60 FAU .0488_ RRT -.1126 RRF .3218 RT_ .8697 CRT .7164 CRS -.9154 CST -.9564

FOE i.0015 FRA -.4738 FC3-|.|188 BSP I_O00 SGB _818.Z RZ3 -.4_9 R13 -.8685 LSA |746+8 NSA 218.0 $SA 5.4

80£ 1.578_ ERA 2.7525 8C3 1.8281FSP -480 SGJ 3808.Z SG2 Z46.3 THA 179.58 EL| I675.0 (L_ 131.6 ALF 4.67

LAUNCH DATE JAN I |868 FLIGHT TIM_ 134.00 ARR|VAL DATE NAY |_ 1966

NEL_O, CENTRZC CONXC 0|STANCE 404.855
RL |4T.|0 LAL .00 LO_. 1010.13 VL 27,616 GA_ -7,79 AZL 83,|B HCA 200.23 SHA |27.38 EC( .Z0A86 XNC 6.8197 Vl 30.287

RP |08.83 LAP -2.35 LOP 300.22 VP 37.348 GAP 8.40 AlP 86.40 TAL ZJ3.7! TAP 5_.83 RCA J0|.32 APO 153.46 V_ 34.T88

RC 147.OO8 GL _3.77 GP -23.74 _AL 129.60 ZAP 148.74 ETS 311.84 _A[ 125,6_ ETE I98,67 ZAC 66.46 ETC 148.40 CLP-158.05

PLANETOCENTR|C CONIC

C3 34.170 VHL 5.845 DLA 17.32 RAL 31|.88 RAO 6568.3 VEL I_.4?Z PTH _.26 VHP 8.32_ DPA -38.75 RAP 333.67 ECC ].$623

LN¢_ ArHrH LNC_ ri_ L-[ r[_ £NJ car _NJ LON_ rNJ Rr AS¢ [NJ Ar, r_ [NJ riM( PO CSr r_w [NJ Z LAr _NJ _ LONG

90.00 Z_ 3 44 2917,45 -28.28 90.4J 189.68 88.61 _ 5_ 22 2317.5 "28.I8 81.75
90.00 15 47 45 4419.7I 7,07 |84._10 180.55 62.51 It I 25 3818.? 3.33 |77.61

100.00 0 38 I Z622.86 -_9.89 68.7? 189.71 89.67 1 22 44 _022.9 -68.62 59.98

|00.00 16 58 5 4188.53 8,49 168.6! |78.78 61.23 18 B 55 3588.5 4.58 160.00
I10.00 Z 9 17 Z340.47 -34.08 4?.ZZ 189.8| 82.78 2 48 I? I740.5 -33.32 38.0£

J!O.OO 17 45 19 4044.68 1_.10 153.47 |77.6_ 57.78 18 52 44 3444.? 7.T6 J47.06

O|FF£RENT|AL CO_RECT|ONS M|0-COUR$E EXECUT|ON ACCURACY ORBIT DETERM|NAT|ON ACCURACY
TOE 1.4277 TRA-Z.6283 TC3-_.0888 8AU .8542 SGT 3888.8 SGR 234.Z SG3 154.0 ST 16|8.5 SR J88.8 53 508.0

RDE .1887 RRA .1388 RC3 -.0016 FAU .04963 RRT -.1360 RRF .2?24 RTr .86JT CRT .?_86 CRS -.8340 CST -.824?

FOE .8382 FRA -.40|3 FC3-J.2575 BSP J2_60 5G8 3806.8 RZ3 -.3838 RI3 -.86J5 LSA J682._ MSA 223.7 SSA 6.7
BOE ].440! 8RA _.6330 BC3 7.0888 FSP -50] SGI 3800.0 SG_ Z3Z.O THA |78.33 EL1 1624.5 EL_ 128.6 ALF 4,97
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES _ VOL. 2, 1965-66)

LAUHCH DATE JAN I ]_6_ FLIGHT TIME 136.00 ARRIVAL OAT[ NAY 17 J966

HELIOCENTRIC CONIC 01STANCE 410.599
RL ]47.]0 LAL .0O LOt. 100.]3 VL ZT.542 GAL -?.45 ATL 83.?3 HCA 203.341SHA 126.90 ECC .20430

RP JO8.94 LAP -2.48 LOP 305.39 VP 3?.ZgZ GAP 8.56 AZP 95.76 TAL 211.95 TAP 55._3 RCA |00.9T

RC 149,266 GL 32,17 GP -Z0.65 7AL 129.35 7AP 15|.A? [TS 3|4,67 ZA[ I26.?B ETE ]96.63 ZA( 66.94

PLAN(TOC[NTRIC CONIC

C3 5].37T VHL 5.602 OLA I6.23 RAL 313.7! RA0 6569.2 V[L |2.559 PTH 2.23 VHP 6.282 DPA -36.06

LNCN AZNTH LNCH TIME L-[ TIN[ INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN
90,00 23 21 37 2855.29 -28.31 85.86 189.35 90.?9 24 9 12 2255.2

90.00 15 44 23 4438.98 ?,67 185.39 180.86 62.66 16 58 22 3839.0
]00.00 0 55 58 2563.63 -29,83 64.37 J89.31 9|.99 J 38 41 |963.6

|00.00 ]6 56 39 4205.80 9.02 167.53 180.J6 6|.38 18 6 44 _605,8

I]0.OO 2 24 J9 2287.I7 -33.83 43.08 IB�,01 95.22 3 2 26 1687.2

JlO.O0 17 44 46 405_,0_ 12.48 |54.03 |_*JO 57.9| 18 52 2| 3455.0

INC 6.2?04 VJ $O.ZB7

APO 152.92 VZ _4.?#6

ETC 152.09 CLP-|59,e7

RAP 334.77 ECC ].5164

IN] 2 LAT IN] Z LONG
-21.90 7?.ZE

3.95 J78.69

-29,24 55.6!

§.|3 ]60.90

-32.74 34.0l
B.J5 147.61

OIFrERENTIAL CGRRE'CTTON$ NI0-COURS[ EXECUTION ACCURACY ORBIT DE TERMIHA TION ACCURACY

TOE 1.3331 TR4-2.5247 TC3-2.338J BAU .9808 SGT 3994._ SGR 229.3 $G) 156.7 ST J586.3 SR 193.6 55 693.8

RD6 °]85? RRA .1181RC3 .0228 FAU .04956 RRT ".J599 RRF .2J0| RTF .8564 CRT .743T CRS -.9496 CST -.9J4e

FOE .88Z0 FRA -.3349 FC3-I.3675 BSP 12588 SGB 4000.8 R23 -.35J9 RJ3 -.856Z LSA 1657.0 M$A 728.2 S$A g.0

BDE J.3459 BRA 2.5275 BC3 2.3382 FSP -509 SGI 3994.4 $G2 226.3 THA 179.47 ELI 1592.9 EL2 128.9 ALF 5.ZZ

LAUNCH DATE JAN J J966 FLIGHT TIHE J3B.O0 4RRIVAL DATE HAY ]9 1966

HELIOCENTRIC CONIC 0ISTANCE 4J6.338

RL 147.t0 LAL .00 LOL J00.J3 VL 27.469 GAL -7.J0 AZL 84.15 HCA 206.54 5MA 126.4J ECC ,20409 INC 5.8453 Vl 30.Z87

RP 108.94 LAP -Z.6| LOP 306.35 VP 37.2_? GAP 8.72 kIP 95.23 T4L RI0.1? T4P 56.7_ RCA 100.61 4PO 157.2J V2 34.T85

RC lSl.3II GL 30.94 GP o18.24 7AL i28.70 Z4P 153.70 ET$ 316.9I ZAE 1_7.59 ETE 194.92 Z4C 67.87 ETC 154.31 CLP-]60.72

PLAN[ TOCENTRIC CONIC

C3 Z9,149 VHL 5.399 OLA 15.54 RIL 3|5,57 RAO 6568,2 V(L 12.269 PTH Z.2J VHP 6.277 OP4 -33.02 RAP 336,]4 ECC 1,4797
LNCH AZMTH LNCH TIN( L-I TIME INJ LAT INJ LONG INJ RT ASC INJ 47MTH INJ TIME PO CST TIM INJ 2 LATINJ Z LONG

90.00 Z3 _3 27 28J1.88 -28.23 82.69 189.47 92.38 74 72 I9 721J.9 -Z7.60 T4.D8

90.00 |5 A5 21 4445._8 7,8? 18_.76 i8J,52 62.?I |6 59 Z? 3845.4 A.]6 ]79,05
lO0.O0 1 9 16 2522.02 -29.69 61.28 189.38 93.60 I 5J I$ I922.0 -28.88 S2.ST

]00.00 J6 58 10 4210.47 9.]7 J67.79 180.92 61.43 JB 8 70 36J0.5 5.79 16I.]S
110.00 2 36 30 2249.06 -33.55 40.I4 168.96 96.94 3 I3 59 J649.I -32.23 31./5

|JO.OO J7 47 25 4058.20 I2.52 I34,J0 178.83 57.93 I8 53 ] 3456.2 B.]9 ]47.6T

OIFFER[NTIAL CORRECTIONS MI0-COUR_ £XECUTXON ACCURACY ORBIT OETERMTN4 TION 4CCURACV

TOE |.2683 TRA-Z.4254 TC$-2.58J7 BAU 1.0063 SGT 40_9.| $GR 230.9 5G3 J57.9 ST ]568.8 SR 199.9 55 4BZ.T

ROE .]858 RR4 .099| RC3 .0459 FIU ,04900 RRT -.1743 RRF .1505 RTF .8528 CRT .7622 CR$ -,9629 CST -.9070

FOE .8331FRA -.2732 FC3-I.4554 BSP f2945 5GB 4095.6 R23 -.3045 R13 -.8527 LS4 ]637.2 M54 23|.Z $54 9.3

906 I.ZBIB BRA 2.4274 BC3 Z.5821FSP -517 SGJ 4089.3 $G2 227.2 TH4 179.43 ELI I576,2 EL2 J28.8 ALF 5.58

LAUHCH 0ATE JAN ] 1966 FLIGHT TIME 140.00 ARRIVAL OAT[ NAY Z| J966

HELIOCEHTRIC CONIC 01STANCE 422.0T0

RL ]47.10 LAL .DO LOL |00.13 VL -27.397 GAL -6.74 4rL $4.50 MC4 209.29 SX4 125.94 ECC .20401 INC 5.5048 vI 30.2_7

RP 108.94 LAP -2.72 LOP 309.7J VP 37.183 GAP 6.88 4ZP 94.79 TAL 208.36 TAP 58.07 RCA 100.25 APO 151.63 VZ 34.764

RC 153.743 GL 29.97 GP -16.30 ?4L |27.72 Z4P 155.59 [T$ 318.75 ZAE |28.|9 ETE 193.50 7AC 69,1J ETC ]56.]9 (LP-|6].56

PLANETOCENTRIC CONIC
C3 Z?.295 VHL 5.225 DLA IS.IT R4L 317.48 RAO 6568.1 VEL'I2.193 PTH 2.|9 VHP 6.299 OPA -30.4] RAP 357.69 ECC |.449_

LNCH AZNTH LNCH TIME L-I TIME |NJ LAT INJ LONG INJ RT 45C INJ ATNTH INJ TIME PO CST TIN INJ t LATINJ Z LONG

90.00 23 46 33 2791.99 -28.J2 80.51 169.95 95.47 24 32 55 2|82,0 -77.34 T].9_

90.00 15 49 3_ 4442.49 7,78 185.59 182.38 62.69 17 3 34 3842,3 4.06 ]78.69

]00,00 J 20 5 2495.05 -29.55 59.I4 189.83 94.72 2 J 38 ]893,0 -28.58 50.47
]00,00 17 2 36 4206.66 9.05 167.56 161.70 61.39 18 J2 43 3606.7 5.J6 |60.95

]10.00 2 46 43 2221.95 -33.31 38.06 189.33 98.15 3 23 45 I62].9 -31.83 29.]4

1J0.00 J? 52 Z? 4050.55 1E,32 153.78 1?9.76 57.86 18 59 58 3450.5 7.98 ]47,37

OIFFERENTIAL CORRECTIONS

TOE 1.2210 TRA-2,3310 TC3-2,8297 BAU 1.0329

ROE ,1876 eRA .08_3 RC3 ,0670 FAU .04830

FOE .7876 FR4 -,Z]93 FC3-I,53]B BSP 13414

BOE 1.2354 8R4 2.3324 Be3 2.8304 FSP -530

LAUNCH OATE JAN ] ]966

HELIOCENTRIC CONIC

RL i4?.lO LAL .00

RP ]08,94 LAP -_.83

RC 155,96_ GL 29.19

PLAN_TO_ENTRIC CONIC
C3 75.706 VHL 5.0T0

LNCH A?MTH LNCH TIHE

90.00 23 55 A0

90.00 J5 56 13

100.00 I 29 6

100.00 17 9 25

|I0.00 2 55 32

;10.00 I? 59 28

DIFFERENTIAL CORRECTJ(_/$

TO( J.ZZ6? TRA-2,|9_4 TC3-3.0235 8AU 1.0395

ROE .19_O RR4 .0676 RC3 .0904 F4U .04579

rOE .7803 FRA -.I339 FC3-1.5423 BSP 13026
BO£ 1.2419 BR4 Z.1994 BC3 3.0248 FSP -473

NId-COUR_ (XECUTION ACCUR4CV ORBIT 0ETERMIN4TION _CCURACV

SGT 41B9.3 SGR 236,3 SG3 158.6 ST J559.6 SR 207,7 SS 4T2.6

RRT -.1785 RRF .0982 RTF .85_6 CRT .7821CR$ -.9737 CST -.90J1

$GB 4196.0 R23 -.2548 RI3 -.8514 LS4 J62_.2 NSA 237.6 $$A ]0.6

SGI 4189.3 SG2 232.5 TH4 I79.42 EL| 1565.1 EL2 lZ_.? ALF 5.99

FLIGHT TIM( 14Z.O0 4RRIV4L OATE MAY Z3 J966

01$T4NCE 427.799

LOL I00.13 VL 27.32_ G4L -6.37 4ZL 84.78 HC4 212.85 SMk
LOP 31_.67 VP 37.13I GAP 9.04 AZP 94.39 TAL 206.57 TAP

GP -14.73 Z4L 176.47 74P J57,23 (T$ 320.25 ?4( 128.64 ETE

175.48 ECC .20408 INC 5.2244 vJ 30.267

59.43 RCA 99.87 4PO 151.08 VZ 34.784
J92.31 zAC 70.58 ETC 157.79 CLP-167.44

OLA 15.04 RAL 319.46 RA0 65_.0 V(L J2.I2B PTH 2.17 VHP 6.339 OP4 -ZB.J3 RAP 339.37 ECC 1,4231

L-I TIN( INJ L4T INJ LONG INJ RT 48C INJ A?N?N INJ T_HE PO _$_' TIM INJ 2 L4T INJ _ LONG

2762,40 -2_.03 79.08 1_0.73 94.18 24 41 43 2162.4 -27.16 70.53

4432.33 7.47 185.01 |83.44 62.6| l? 10 6 3832.3 3.74 J78,32
2473.77 -29,43 57.72 190.59 95.46 2 10 20 1873.8 -28.37 _9.O8

4J96.I8 B.7] 166.99 1BZ.78 61.29 18 J9 2J 3596.2 4.8] ]60.3?
2203.32 -33,12 36.63 J90,O5 98.97 3 32 16 J603,3 -3].53 27.?7

4039.40 IJ.�J 153,18 IB0.B6 57.72 19 6 47 3439.4 ?.57 ]46.76
N_OoCOURS( £X_CUTION ACCURACY ORBIT DETERMINATION 4CCURAC_

SGT 4235.4 SGR 249.4 $G3 155,7 ST 1589.Z SR 219.A $S 484.3
RRT -.1723 RRF .OBl4 RTF .8411 CRT ,9139 CR$ -.9848 CST -.6967

$G8 4242.? R23 -.2303 RI3 -.$410 LSA J658,9 MSA 237.3 5SA IJ.5

$_| 4235._ $G2 245.7 TH4 |7_.42 ELI 1599.3 EL2 126,7 ALF 6.45

2156



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 2. 1965-661

LAUNCH 0ATE JAN | 1966 FL|GNT TIME |44.00 ARRIVAL OATE NAY 25 1966

HEL|OCENTRIC CO_IC DISTANCE 43].517

RL 147.|0 LAL .GO LOL 100.13 VL 27.257 GAL -6.00 AZL 65.0| HCA Z|G.01 SMA |25.0] ECC .ZOA30 INC 4,9802 V! 30.20?

RP 108.94 LAP -2.93 LOP 316.04 VP 3?.DBI GAP 9.21 AZP 94.04 TAL 204.?6 TAP 60.?? RCA 99.46 APO 150.57 V2 34_T65

RC J58.168 GL 28.55 GP -J3.43 7AL 1Z4,99 ZAP |56.66 ET$ 321.45 74[ 129.00 ETE I9I.$0 7AC 72.22 [TC 159.16 CLP-J63.Z9

PLAN(TOC[NTR|C CONIC

C3 24.323 VHL 4.932 DLA J5.|0 RAL 32|.53 RA0 6568.0 V(L 12.07| PTH 2.J6 VHP 6.39Z DPA -Z$.OT RAP 341.15 [CC 1.4003

LNCH AZMTN LNCH TIME L-| TIME ZNJ LAT IN| LONG |NJRT ASC IN| AFMTH IN| T|ME PO C|T TIN IN| 2 LAT |NJ 2 LONG

90.00 0 ? J6 2750.69 -27.97 76.23 J9J.77 94.59 0 33 9 2150.9 -27.04 69.71

90.00 16 5 0 44/6.60 6.97 154.|2 194.69 62.49 J? 16 36 3616.6 3.23 177.44

|DO,DO ] 36 50 2462.12 -29,36 56.66 191.63 95.9| 2 J? 52 1862.1 -26.23 48.24

JO0.O0 |? |8 g 4|60.60 8.20 166.JI 164.02 61.15 16 27 49 3580.6 4.29 159.51

|10.00 $ 3 22 2J91.36 -32,99 35.75 191.05 99,50 3 39 53 159].4 -31.33 26.90

110.00 18 8 6 4024.|J |1.33 |52.34 |62o12 57.54 J9 15 10 3424.! 6.99 145.97
DIFFERENTIAL CONRECTION$ MI0-COURSE EXECUTI(_N ACCURACY ORB|T DETERMINATION ACCURACY

TO[ 1.2078 TRA-2.0998 TC3-3.2755 6AU |.0637 SOT 4334.6 |OR 259.4 603 |55.5 ST |Sg?.? SR 229.1 SS 478.5

NO| .J966 RRA .05|6 RC5 .|076 FAU .04485 RRT -.]3_6 RRF ,0509 RTF .6420 CRT .6356 CR$ ".9907 C|T -.8970

FOE .7442 FRA -.06_ FC3-1.3962 66P 13545 $G0 4342.6 225 -.|66| R|3 -.64|9 L$A $666.9 NSA 235.7 $SA 12.8

BD[ 1.2237 ERA 2.|004 BC3 5.2772 FSP -469 $G| 4535.0 $02 256.0 THA J79,45 EL] 1609.2 EL2 |24.9 ALF 6.88

LAUNCH DATE JAN J 1966 FLIGHT T|I,4( 146.00 ARR|UAL OATE MAY Z? J966

H[LXO([NTR_C CONIC
RL 147.10 LAL .DO

RP 108.94 LAP -3.02

R( |60.339 GL 2#.OJ

PLAk_TOC(NTRIC CONIC

C3 23.|04 UHL 4.80?

LNCH AZNTH LNCH TINE

90.00 0 13 52
90.00 J6 |5 36

100.00 | 43 35

|DO.DO 17 28 36

110.OO 3 |0 2T

||O.O0 16 JB J3

DISTANCE 439.229

LOL 100.|3 VL 27.18_ GAL -3.6| AZL 65.2| HCA 219.|? SNA 124.59 ECC .20468 INC 4.7852 Vl 30.287
LOP 319.20 VP 37.032 GAP 9.37 AZP 93.7| TAL 202.93 TAP 62,|0 RCA 99.09 APO 150.09 u2 34,787

GP -J2.34 2AL J23.3| ZAP J59.99 [T$ 322.39 ZAE |29.29 ET[ |90.45 2AC 74.00 ETC |60.38 CLP-|64.|3

0LA |5.32 RAL _23.68 RAO 6fl67.9 VEL 12.020 PTH 2.15 VHP 6.455 0P4 -24.20

L-_ TIM_ ZNJ LAT IN| LON_ IN| RT AS( IN| A2NTH _NJ TIM_ PO CST TIM

2746.22 -21.93 "11,9l |93.06 94.76 0 59 36 2|46.2

4396.|2 6.33 182.96 |86.l| 62.34 11 26 54 5/96.J

2456.92 -29.32 56.46 I92.9| 96,10 2 24 32 1656.9

4|60.65 7.54 J64.99 185.45 60.99 18 37 57 3560.7
2165.09 °52.92 35.25 192.32 99.77 3 46 52 |585.1

4005.24 |0.66 131.32 J63.56 57.33 19 24 56 5405.2

DIFFERENTIAL CCI_RECTION$

TOE 1.2076 TRA-1.9865 TC3-3.SJSJ eAU |.0673

ROE .Z009 RRA .0369 RC3 .I237 FAU .0435J

FOE .7184 FRA -,0579 FC3-|.6302 86P |3688

BO£ I.ZZdZ BRA J.9669 6C3 3,5202 F|P -490

N|O-COUR$E EXECUT|ON ACCURACY

$GT 4421.6 $GR 271.2 SG3 J54.4

RRT -,I4|5 RRF .0340 RTF .64|6

SGB 4429.9 R23 -.|551 R|3 -.6A15

$GJ 44ZJ.7 $G2 26B,3 TMA J79.30

RAP 343.00 ECC 1.3802

IN| 7 LAT IN| 2 LONG

-26.99 69.37

2.57 i76.29

-28.|6 47.87

3.61 1_8.41
-31.22 26,44

6.26 144,97
(_ElT OETERNINAT|ON ACCURACY

ST |620.5 $R 239,9 $5 478.3

CRT .6599 CRS -.9949 CST -.8977

LSA |690.5 _$k 233.3 ssA 14.0

ELI J635.7 EL2 J2J.5 ALF 7,29

LAUNCH DATE JAN l 19_ FLIGHT T/RE |48.00 ARRIVAL DATE NAY 79 1966

HELIOCENTR|C CONIC
RL 14T.10 LAL .00

RP 108.93 LAP -3.10

RC 162.536 GL 21.54
PLANETOCENTR|C CON|C

C3 22.024 VHL 4.693

LNCH ATNTH LNCH T|ME L-| TIME |NJ LAT
gO.DO 0 19 35 2747.47 -27.95

90.OO |6 27 38 4311.62 5.55

100,00 J 49 33 2437.29 -29.32

100.00 l? 40 40 4137.03 6.76

110.O0 3 17 0 2183.67 -32.90

|J0.00 18 29 43 3985,4J 9.86

DIFFERENTIAL C(_RECTION$

TOE 1.2199 TRA-l.6668 TC3-3.7578 8AU 1.|072

RO£ .Z055 RRA .0230 RC3 .|383 FAU .O420|
FOE .6993 FRA .0124 FC3-|.65|5 6SP |4166

BOE I,Z371 BRA 1.8689 BC3 3.7603 FSP -466

0|STANCE 444.933

LOL |00,J5 VL 21.|2| GAL °5.22 AZL 65.39 HCA

LOP 322,37 UP 36.g63 GAP 9.54 ATP 93.41 TAL

GP -]l.4J 7AL 121.43 ZAP 161.19 ET$ 523,10 74[

722.35 SN4 I24.16 [CC .20523 INC 4,_080 Vl 30.2_

201.09 TAP 63.42 RCA 98.68 APO 149.64 VZ 34.T99

129.54 ETE 189.73 7_C 75.87 (TC 161.44 CLP-164.95

OLA

IN| LONG IN| RT 45C IN| A_MTH IN| TIME
78,00 194.59 94./1 l 5 22

|81.36 |67.71 62.19 17 40 49

_6.5J J94.44 96.09 2 30 3|

163.6_ 167.06 60,6J I8 49 37

35.14 193.89 99.83 3 53 24

J50.J4 J85.I7 57.J0 J9 36 6

NIO-C(XJRSE E_ECUTION ACCURACY

9GT 4302.6 SGR 264.0 $03 15E.9

RRT -.JIg_ RRF' .0_6_ RTF .6411

SGB 4511.6 R23 -.1263 R|3 -.8410
SGI 4502.7 $G2 281.9 TH4 179.57

15,67 RAL 325.94 RA0 6967.9 VEL 11.915 PTH 2.13 VHP 6.526 CPA -22.46 RAP 344.91 ECC J.3625

PO CST TIN IN| 2 LAT IN| 2 LONG
2141.3 -_T.01 69.46

3771.6 J.TB 174,93

JB57.3 -28,17 47.89

3537.0 7.82 157.11

1583.? -3|-20 26.34

3363.4 5.46 143.82

ORBIT OET[RMINATION ACCURACY

ST 1653.7 SR 251.1 Ss 481.4

CRT .8640 CRS -.997| CST -.9OO4
LSA 1725.3 MSA 2Z9.T $SA 15.1

EL| |866.6 EL2 1l_,3 ALF ?._8

LAUNCH DATE JAN | 1966 FLIGHT TIN| 150.00 ARR|VAL OAT[ NAY 3| 1966

HELIOA_(NTRIC CONIC

RL 1A7.10 LAL .O0
RP IO8.92 LAP °3.J7

RC 164.699 GL 2?.12

PLAN(TO(ENTRIC CONIC

C3 2J.067 UML 4,390

LNCH ATMTH LMCH TIME

90.00 0 24 35

90.00 J| 4| 34
IO0.00 I 34 37

100.00 J? 34 14

|10.00 3 23 IO

110.00 |_ 42 _O

0ZSTANCE 450.629

LOt. J00.13 VL Z7.034 GAL -A.6J AZL 83.53 HCA

LOP 325.53 VP 36.939 GAP 9.7J ATP 93.|2 TAL
GP -10.62 74_ 119.37 ZAP 162._0 ETS 323.6| 74E

275.49 SM4 123.73 ECC .20594

199.23 TAP 64.?2 RCA 96.26
129.76 ETE I89.11 7AC 77.83

DLA J6.J3 RAL 526.52 RAO 6567,9 U£L JJ.933 PTH 2.J_ VNP 6.604 DPA -20.63

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTM |NJ TIME PO CST TIM

2754.03 -27.99 76.46 196.55 94.48 J |0 29 2134.0

434).64 4.66 JSO.OJ J69.32 62.04 |7 34 |8 3743.6
246Z.64 -29.36 56.90 |96.Zl 9_.89 2 35 59 1662.6

4110.26 5.67 J62.|9 |68.66 60.64 |9 2 44 3510.5

7186.60 -32.94 55.36 193.63 92.?0 3 59 37 /366.6

3959.07 8.96 148.83 186.97 56.87 |9 46 29 3359.l

DIFFERENTIAL COqRECTION$ M|D-COUR$[ EXECUTION ACCURACY

TO( 1.2416 TRA-I.TAI3 TC3-5.9952 BAU 1.J260 SGT 45?9.7 SGR 296.9 SG3 IS|.|

ROE .2|O1RRA .0099 Re3 .|509 FAU .04046 RRT -.0960 RRF .0245 RTF .8409

FOE .68|4 FRA .O612 FC5-|.6627 6SP |4432 $G_ 4369,3 RZ3 -.|060 RJ3 -.6409

BOE 1.2393 BRA 1.7413 BC3 3.9960 FSP -46J 5G| 4579.B $G2 295.5 THA J79.64

|NO 4,4510 Vl 30.267
APO 149.23 V2 34.792

ETC J62.3? CLP°165.76

RAP 346,87 ECC J,3467

IN| 2 LAT |NJ 2 LONG

-_?.07 69.93

• 88 J73.36
"26.23 48,28

J,9_ J35.64

4,33 J42.34

ORBIT OETCRNINATXON ACCURACY

ST |693.7 SR 262.4 SS 49_.3

CRT .90?0 CR$ -.9975 CST ".9047

LSA |769.1 MS4 224.6 SSA 16.2

ELI J712.3 EL2 109,A ALF B,02

2|57



JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL 2, 1965-66)

LAUNCH 0ATE JAN | 1966 FL|GNT T|N( |SZ.OO ARRIVAL 0ATE JUN Z 1966

NEL|OC[NTR|C CONIC O|$TANC[ 486.3|6

RL J47.]0 LAL .00 LOL |00.13 VL 26,999 GAL -4.40 ATL 88.69 NCA 229.68 SNA

RP 109.9| LAP -$..23 LOP 329.70 VP 36.894 GAP 9.89 ATP 92.98 TAL 197,37 TAP
RC |¢6.947 GL _6.73 GP :9.94 IAL J|?.i4 tAP 163.34 _TS 3tS.gZ ZAE JZg.9T ETE

PLANETOC[NTR|C CONIC

C3 Z0.224 VNL 4.497 OLA |6.72 RAL SSO.BZ RA0 6567.8 V[L JI.SOO PTN Z.|I VHP 6.689 OPA -19.Z8 RAP 348.86 ¢(C |.SSZB

LNCH AZNTN LN(N TZM[ L-| T|N( |HJ LAT IN| LONG iN| RT ASC |NJ ATNTN ;NJ T]N[ PO CST TIN IN| Z LAT |NJ Z LONG

90.00 0 29 Z 2768.48 -ZE.OS 79.3| |98.34 94.06 I 15 9 ZJ6S.5 -ZT.J9 TO.75

90.00 J9 S? 24 43JZ.63 3.27 |7j.Z7 J9|.83 6J.90 |B 9 |6 3?tZ.E -.JZ 171.64

JO0.O0 J 59 52 2472.57 -29.43 57.93 |98.Z| 95.5| Z 41 S |87Z.6 -28.3§ 49.99
|O0.OO 18 9 IS 4D80,77 4.88 J60.86 190.66 60,47 |9 l? |6 3480.8 .9J |SA.DZ

JJO.OO 3 29 4 2193.47 -33.02 38.69 |97.66 99.40 4 S 39 J893.5 -3|.37 27.05

110,00 19 86 32 3932.63 7.97 |47,4Z 188.96 86.68 ZO Z S 3332.6 3.53 |41.15

DIFFERENT|AL CORRE(T|ON$ NID-C(_IR$E EXECUT|ON ACCURACY ORE|T DETERN|NA TJON ACCURACY

TOE |.2736 TRA_|,8042 TCS-4.Z261 8AU 1.|438 9GT 4681.4 SGR 3|0.0 SG3 148.Z ST 1748.| 8R 273.9 5s 493.S

ROE .2149 RRA -.0024 RE3 .|6J6 FAU .03884 RRT -.0703 RRF .0286 RTF .9407 CRT .9284 CRS -.996| CST -.9|D3

FOE .$684 FRA .liD1FC3-1.6625 BSP J4642 SGB 466|.7 RZ3 -.OBBZ RJS -.8406 LSA |823.8 I_t_A 2;8.1 $SA /T.4

BDE |.2916 8RA 1.6042 8C3 4.Z_92 FSP -473 SGJ 468|.4 SGZ 309.2 THA 179.73 EL| J766.S ELZ IDD.7 ALF 8.30

123.34 ECC ,20684 |NC 4.5|02 Vl 30.Z87

66.02 RCA 97.83 AP_ J49.95 v2 34,796

|EB.S? 7AC 79.9E ETC 163,20 CLP-166.55

LAUNCH DATE JAN J |966 FLIGHT TIRE JS4,_ ARRIVAL DATE JUN 4 J966

HELIO(ENTR|C CON|C
RL |47.|0 LAL .00

RP ]08.89 LAP -3.29

RC J98.9OO GL _8.34

PLANETOCENTR|C CON|C

C3 |8.488 VHL 4.4JS OLA

LNCH ATNTH LNCH T|NE L-] TINE |NJ LAT
9"0.00 O 33 Z 278J._4 -E8.JZ

90.00 17 14 24 4278.98 Z.S8

100.00 2 4 27 2486.77 -29.82

JO0.O0 |8 Z$ 4J 4048.96 3.8]

||0.00 3 34 49 ZZ04.01 -33.J3
liD.DO J8 |J 48 3904.48 6.9J

OIFFERENT|AL CORRECTIONS

TOE 1.3|09 TRA-|.4612 TC3-4.4849 8AU 1.16|5
ROE .Zi9_ RRA -.0140 RC3 .|999 rAU .03728

roe .6583 FRA .|sss rcs-|.sss? ege |4903
D0E |.3287 0RA].46_3 e_3 _:48_2 rse -468

DISTANCE 46|.994

LOL |00.J3 VL 26.924 GAL -3.97 AZL 8S.BZ HCA 231.8] 5NA IZZ.94 ECC .ZD79Z |NC 4.|824 V! 30.287
LOP 33|.87 VP 38.88J GAP J0.07 AZP 92.59 TAL 198.S0 TAP 67.31 RCA 97.36 APO |49.50 V2 34.80D

GP -8,34 7AL 114.73 ZAP 164.3| ET$ 324.05 ZAZ _.,_.J6 [TE 188.|| ZAC 9|.99 ETC 163.94 CLP-167.34

17.38 RAL 33_.49 RAO 6367,8 VEL 1J.869 PTH 2.l| VHP 6.781 0PA -17.80 RAP 3SO.B9 ECC |,SZD?

ZNJ LONG ZNJ RT ASC |NJ AZNTH |NJ T|ME PO CST T|N IN| Z LAT |NJ Z LONG
80.48 ZOO.S8 93,48 | |9 24 ZI8|.S -27.34 TI._D

|76,39 193,7T 61,79 |8 ZS 43 3679,/.0 -],Zl 189.76
88.68 Z00.47 94,96 Z 45 54 1886.8 -28.5| SO.02

J88.80 J93.09 60.33 |9 33 |0 3449.0 -.|T JSZ.ZT

36.69 J99.98 98;94 4 1| 33 |604.0 -31.54 27.87

148.93 191.J8 56.44 20 J£ 82 3304.5 Z.4S 139.68

N|O-C_,JR$E EXECUTZON ACCURACY ORB|T OETERN|NATION ACCURACY

SGT 4723.7 SGR 322.6 SG3 147.3 ST 1806.Z SR ZES.O 58 500.3
RRT -.0443 RRF .0342 RTF .8417 CRT .9470 CR8 -.9933 CST -.916T

SG_ d734,? RZ3 -.07|8 R|3 -,84|T LSA |883.9 NSA 2JD.Z SSA |8.5

SG| 47_3.7 8GZ 322.3 ?HA |T9.83 _LJ 1826.3 EL2 90.6 4LF 8.52

LAUNCH 0ATE J4N | |966 FLIGHT T|NE |56.00 _RRTV4L DATE JUN 6 1_G5

HELIOCENTRIC CONIC 0|STANCE 46?.992

• L 147.|0 LAL ,00 LOL t0O.|3 VL 26._6| GAL -3._4 ATL 88._3 NCA Z84.98 SNA J22.56 ECC ,209Z0 |NC 4,065Z V! 30.287

RP 108.89 LAP -3.33 LOP S_S.04 VP 3_.9J0 GAP |0._ ATP _.34 TAL |93.6_ TAP 69._ RCA 9_.92 ADO 149.J9 VZ 34.805

RC 171,096 GL _S,96 _P -8,9Z 7AL 11_,16 tAP |£_._ ETS 323,99 7AE 130,3S ETEJB?,?J ZAC 84,09 [TC J64,60 CLP-|99.]O

PLANETOCENTRIC CON|C
C3 |B.BS8 VHL 4,349 OLA |9.11RAL SS6.Z_ RA0 _?._ VEL |1.942 PTN 2,|0 VNP 9.878 DPA -J6.37 RAP 952.93 ECC J.3]O4

LNCH ATNTH LN_H T|HE C-! TIME IN| LAT |NJ C(_NG _NJ RT ASC |NJ AZNTH ZNJ T|NE PO CST T|N IN| Z LAT IN| Z LONG

90.00 0 39 40 2802.00 o29.20 BI.97 Z0_.0? 92.?4 1ZS 22 2202.0 -21.9_ 73.37

90.00 17 32 S4 4242,9S 1.43 174,38 |96.ES $1.72 18 43 S? 3643.0 -Z.31 I_?.?S

|00.00 Z 8 48 ESOS.OZ -Zg.62 60.03 Z02.g? 94.26 Z _0 30 190_.0 -ZB.TI _|.34

|00.00 |9 43 30 40|S,17 _.67 lS_.94 JSS.S6 60.2_ 19 SO 2_ 34|S.Z -1.3| |SO.AZ

110.00 3 40 30 2217.98 -83.27 37.78 ZOO.SO 98.33 4 17 28 16J8.0 -31.7? 29.85
]J0.00 |9 28 |4 38T4,97 S.80 |44,3? 193.62 S6.ZS Z0 32 49 3275.0 !.33 138.14

OZFFERENT|AL CORRECT|ON$ N|0-COUR$[ EXECUT|ON ACCURACY ORO|T OETERN|NATION ACCURACY

TOE |.3_44 TRA-J.3096 TC3-4.6728 8AU |.|789 SGT 4792._ $_R 3_4.9 SG3 |4S.S ST |9?Z.4 SR ZS_,Z S$ 508.0
R0E .Z244 RRA -.0247 RE3 .J760 FAU .03574 RRT -.0|80 RRF .04_9 RTF .843| CRT .9629 CRS -.99_| CST -._236

FOE .6440 FRA .J999 FC3-1.6406 BSP |Sl60 SGB 4804.3 RZ3 "*OSBZ R]3 -.843J LSA J952.| NSA ZOJ.3 SSA J9.6

BOE 1.3729 BRk I;3099 BE3 4.676J FSP -464 9GI 4792.6 $GZ 334.9 THA |?9.93 EL| 1894.0 ELZ T9.1 ALF 8.68

LAUNCH DATE JAN ] |986 FLIGHT TINI_ 155.00 4RR|V4L DATE JUN B |926

H[L[O(ENTR|C CON|C 0ISTANCE 473.3|8

RL |4?.|0 LAL .00 LOt. |00.|3 YL 26.799 GAL -3.09 AZL 86.04 NEA 238.|4 SNA lEE.IS [(C .21069 IN( 3.9867 vJ 30.ZBT

RP |08.89 LAP -3,36 LOP 388.2i VP 3_,770 GAP |0.48 AZP 92.09 TAk |91.73 TAP 99.97 RCA 96.44 APO |47.92 VZ 34.81J
RC |73.|96 GL ZS.SS GP -8._6 7AL |0_.44 ZAP J66.|0 ET$ 32_.73 ZkE |_O.SI ETE J87.36 ZAC 86.27 ETC |?S.ZO CLP-168.B$

PLAN_TO_ENTR_C CONIC
C3 J8.332 VNL 4.282 OLA |8.91RAL _39.|$ RAO 68_7.7 VEL J|.EZO PTH Z.09 VHP 6.982 OPA -J4.98 RAP 3_4.99 [CC |.30J7

LNCN ATNTH LNCH T|NE L-| ?|14t[ _NJ |AT |NJ LONG |NJ RT A$C |NJ AZNTH |NJ T|NE PO CST TJN IN| Z LA T IN| Z LONG

90.00 O 39 88 2826.7J -28.26 83.77 ZOS,8| 91.84 I Z? S ZZ26,7 -27.71 78.J5

_0.00 |7 SZ _ 4_04,97 ,ZO |7Z._6 J98.98 6|.68 19 Z 88 3608.0 -3.59 |65.62

100.00 Z JZ SZ ZSZ?._4 -29;7_ 6J.66 ZO_,?_ _3.4] Z 84 59 |927.1 -29.93 82.95

JO0.O0 |9 Z 40 3979.78 |.47 J$$,00 J98.27 60.J4 ZO 9 O 3379.8 -_._! J49.48
JlO.O0 3 48 li ZZSS.|? -33.44 39.07 208.$| 97.86 4 23 Z? |638.2 -32.03 30.|2

JJO.O0 J9 45 SO 3844.81 4.64 142,76 196._0 86.10 ZO 49 SS 3244.S .J6 |36.55

DIFFERENTIAL CORRECTION8 NIO-COUR$E EXECUTION ACCURACY _R_IT DETERN|NATION ACCURACY

TOE 1.4042 TR8-1.148_ TC3-4.8797 8AU |.|9_ 9GT 4889.Z 9_,_q 348.7 8G3 143.3 ST J948.4 SR 307.3 SS 518.7

RD[ .Z294 RRA -.0348 RC3 .J?SS FAU .03422 RRT .0084 RRF .0833 RTr .8452 CRT .9757 CRS -.9838 CST -.9306
FOE .9334 FRA .2429 F23-|.6J60 BSP J_410 9GB 48?|,6 RZ3 .0462 R|3 .8482 LSA 2026.7 NSA 19|.7 SSA 20.8

8DE 1.4228 ERA J.J498 8C3 4.8800 FSP -459 SG| 48_9.Z SGZ 346.7 THA .03 EL| J968.4 EL2 66.6 ALF 6.77

ZJ_8



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 2 1965-66

LAUNCH 0ATE JAN | 1966 FLZGHT TZNE 160.00 JRRIVAL DATE JUN lD 1966

H[L|OCENTRIC CONIC

RL 141.10 LAL .00

RP |08.14 LAP -3.38

RC 175.278 GL 25,1J

PLAN[TOC[NTRIC CONIC

C3 |7.913 VHL 4.2)2

LNCH ATNTH LMCH TIN(

90.00 0 43 Z

90.00 J8 I4 19

100.00 Z 16 flZ

IO0.O0 Jg 23 10
110.00 5 31 38

IIO.00 2D 4 33

DISTAMC[ 478.g63

LOL 100.13 VL 26.738 GAL -Z.63 ATL 86.14 HCJ 241.3| $MA |21.8| ECC -21241 INC 3.8334 VJ 30.Z87

LOP 34|.38 VP 36,731 GAP 10.65 ATP 91.43 TAL 189.83 TIP ?1.I4 R¢A 95.94 AP_O 147.$8 VZ 34,8]7

GP "?.9$ 7AL |06.56 ZAP J66.94 ET$ 323.32 7A[ J,3_.68 ETE I&?.06 7A( 8B.48 ETC 163,74 CLP-J$$.60

OLA lg.T5 RAL 342,22 RAO 6567.7 VEL |1.802 PTH 2.08 YHP 7.085 OPA -13.63 RAP 357.08
L-I TIME IN| LAT |NJ LONG IN| RT AS( IN| ATNTH IN| TIME PO CST TIN IN| 2 LAT

2833.54 -28.3! 85,88 208.80 90,78 I 50 5? 2233.5 -27.90

4J$3,34 -I,OB J70.05 Z01,88 6J,70 J8 23 45 3565.3 -_.86

2532,98 -28.80 63.58 208.15 82.40 2 58 25 1853.0 -29.15

3843.16 ,23 |52,88 201.25 60.J1 20 28 53 3543.2 -3.75

2235.$8 -33.6I 40,62 208.40 96.66 4 29 34 |633.4 -32.37

3813.49 3.46 14|.|4 188,23 55.87 2| 8 6 32|5.5 -1.03

D[FFERENT|AL C(_qREC?ION$
TOE ].4628 TRA -.8765 TC3-5.03L_O BAU 1.2106

ROE .2348 RRA -.043| RC3 .|_07 FAU .03260

FOE .6233 FRA .2870 F(3-|,5736 86P J5576
ODE 1.4815 eRA .8773 Be3 3.055Z rsp -451

ECC 1.2948

IN| Z LONG

MIO-COUR_ EXECUTION ACCURACY

SGT 48|T.S SGR 558.Z $G3 141.1

RRT .0555 RRF' .0677 RTr ,8470

SGB 49_.3 R23 .0375 Rf5 ,847o
SGJ 4811,5 SG2 358.0 THA .13

77.24

163,40

54.8_

146,46

31.63

134.93

ORBIT DETERMIMATTON ACCURACY

ST 2020.7 $R 318.5 SS 525.1

CRT .9856 CR$ ".9775 CST -.9378

LIA 2_I|.6 MIA 182.1 $$A _1.9

ELI 2052.8 EL2 53.2 ALF 8.80

LAUNCH DATE JAN J 1968 FLIGHT TTM( I8Z.O0 ARRIVAL DATE JUN 12 J966

HELIOCENTRIC CONIC

RL Z47,JO LAL .00

RP |08.82 LAP -3.38

R( 177.341 GL 24.62
PLAN(TOC8NTRIC CONIC

C3 17.804 VHL 4.|86

LNC_ AZMTH LNCM T_ME

90.00 0 43 53

90.00 18 3? JO
I00.00 2 20 48

JO0.O0 18 44 56

J10.00 3 31 36

I10.OO 20 24 18

O/STkNCE 484.594

LOL 100.13 VL 26,6?7 GAL "2.J5 AZL 86,24 HCA

LOP 344,55 VP 36.694 GAP I0,86 AZP 91,62 TAL

GP -7,39 ZAL 105.53 _AP 167.74 ET$ 522,68 ZAE

2A4,47 SMA JZJ.45 ECC .21433 ]NC 3.1600 Vl 30.287

387.95 TAP 72.40 RCA 85.42 APO 147.48 V2 34.824

|_O.85 ETE 186.80 _AC 90.73 ETC 166.22 CLP-I?0.34

OLA 20.62 RAL 345,44 RA0 6567.? VEL II.789 PTH 2,08 VHP ?,2JJ DPA -12.30 RAP 359.]8 ECC 1.2897
L-| TXME IN| LAT |NJ LONG IN| RT ASC IN| ATMTH |NJ T|N( PO CST TIN |NJ 2 LAT IN| 2 LONG

2888.35 -28,3J 88.28 212,03 89.58 I 54 l 2288.4 -2B.0? ?9.63

4|24,44 -2.40 |67.77 Z05.26 6|,78 I9 43 _3 5324.4 -8.|3 |6|,I0

2382,27 -29.87 65,75 ZI2.04 81,26 5 5 50 1982.3 -29.57 56.9e

3905.76 -Z.OA 150.94 204,50 60:12 20 30 2 3303.8 -S.0l J44,40

2278.40 -33.77 42.40 211,78 95.62 4 35 54 1678.4 -32.63 33.35

3782.40 2.28 I39.5J 202.43 55.88 2J ?? 20 3182.4 -2.21 133.31

ORB|? DE?ERMZNA?ION ACCURACY

ST 21J2.1 SR 329.3 55 532.3

CRT .9923 CRS -.9104 CST -,9443

LSA 2196.1M$A 172.6 $S4 22.9

ELI 2137.3 ELL 40.4 ALF 8.e0

D]FFERENTXAL CORRECTIONS N|D-COUR$E EXECUTION ACCURACY

TOE 1.3225 TRA -.7968 TC3-5,2073 BAU 1.2263 SGT 4878.7 SGR 369.0 SO3 |38,9
ROE .2407 RRA -.0507 RC3 .|78J FAU .O3JlI RRT .06|5 RRF .0815 RTF .8488

rOE .6161 FRA ,3286 FC3-1._297 BSP 15808 $G8 4990.4 223 .0288 R]3 .8499

8OE |,3414 8RA .7984 8C5 5,2104 FSP -446 SGJ 4976.8 SG2 368.2 THA .26

LAUNCH DATE JAN i 1966 FLIGHT TIME |64.00 ARRIVAL OAT[ JUN 14 1966

NELIOC[NTR|C CONIC DISTANCE 490.211

RL 141.1D LAL .00 LOL 100.|3 VL 26.618 GAL -|.66 AZL 96,33 HCA 247.64 $MA 121.10 ECC .21635 |NC 3.6693 VJ 30.281

RP |08.79 LAP -3.39 LOP 34T:73 VP 36,658 GAP 11.08 ATP _I,40 TAL 185.0_ TIP 73._7 RCA 94.88 APO 14T,3_ V2 54.832
RC ]T9.38_ GL 24.09 GP -1.26 _AL 100.37 ZAP 168.50 ITS 3_1.81 _A£ |)|.0I ETE 186.3? 74( 93.00 ETC 166.$3 CLP-|?I.0_

PLANETOCENTRIC CONIC

C3 17.411 VHL 4.173 DLA 2|._0 RAL 348,8| RAD 6581,7 VEL i1.78J PTH _,08 VMP 7.33£ DPA -I1.00 RAP 1.30 ECC 1.2865

LNCH AZMTH LNCH TIME L-I TIME IN| LAT |MJ LONG |NJ RT A$C |NJ AZMTH IN| T|ME PO CST T|N |NJ 2 LAT IN| _ LONG

90.00 0 48 34 2824.99 -28.27 90.96 213.36 88.23 I 37 19 2325.0 o28.21 82.30

90.00 19 I 23 4082.10 -3.74 165.43 208,82 61.91 20 9 26 3482.? -1.47 138.74

lOO.O0 2 24 43 26|4.83 -29.89 $B,IT 2|_,39 89,98 3 8 20 2OJA.B -29.57 59,38

JOO.OO 20 T 33 3868,07 -2,32 148.87 208,03 60.|8 21 |2 21 3268.1 -6.21 142,31

JIO.O0 4 4 8 2303.93 -33,93 44.38 213,40 94.46 4 42 32 1703.9 -32.94 33.28

110.OO 20 43 O 373|.?3 1,|J J3?.9I 205,_9 35.83 21 41 31 3151.7 -3,38 JIJ.Tl

0IFFERENTIAL CORRECTIONS MID-COURSE EXECUT|ON ACCURACY ORBIT 0[TERMINATION ACCURACv

TOE 1.5852 TRA -,6073 TC3-5.3284 8AU I._4|2 SOT _0_Z.7 SGR _78,0 $G5 |36.7 ST 2198.6 SR 340.3 $5 338.8
ROE .2473 RRA -.0372 RC3 ,|747 FAU .02963 RRT ,0874 RRIr .0964 RTF .8536 CRT .896J ORS -.9623 CST -.9504

FOE .6069 FRA .3688 FC3-1.4732 8SP I$022 $G8 _046.8 223 .0215 RJ3 .8536 LSA 2283.| H$A |63.1 SSA 23.9

BOE J.8033 8RA .$JO0 Be3 3.3323 FSP -441 SGJ 3032.8 $OZ 372._ THA .38 ELI 2224.8 _L2 29.6 ALF 8.77

LAUNCH DATE JAN | 1966 FL|GHT T|I_E_ 166,00 ARRIVAL DATE JUN 16 1962

HELIOCENTRIC CONIC 0|$T_NCE 495.8JJ

RL J47,]O LAL ,00 LOL I_O.J3 VL 28,36D GAL "),J_ _ZL 86,4_ HCA 250,B| _AA J_-_,76 ECC .21902 _NC 3.3829
RP lOS.T? LAP -3,3$ LOP 350.8J VP 16,624 GA# ||,_j AZP 8|.!8 T;L _84o]| T_IIp 74.82 RCA 94.3I APO |47.2!

RC 181.409 GL 23,48 GP -6.97 ZAL 97,|0 TAP I69.23 ETa 320.?4 _AE JSJ.|e ETE |86.37 _AC 95,30 [TC 167.03

PLANE TOC_NrR[C CONIC

C3 17,34! VHL 4,164 DLA 22.38 RAL _2,32 RA0 6567,7 VEL JI.??8 PTH 2.08 VHP 7.468 OPA -9.73 RAP 3.43

LNCH ATMTH LNCH TIME L-| TIME IN| LAT IN| LONG IN| RT A$C _NJ A?MTH IN| T|N£ PO CST TIN |NJ 2 LAT
90.00 O 31 9 2863,23 *28.I5 83.90 219.51 86.76 I 40 34 2365,2 -28,30

90.00 19 26 31 4040.56 -5,09 163.07 212,66 62'1I 20 34 J2 3A40.6 -8.78

JO0.DD Z Ze 4? 28_0.4! -28.86 70.82 2J9.39 88*59 3 J2 38 2030.4 -29.74

|DO.O0 ZO 3] 34 3830.63 -3,58 146.8J 2||.8_ £0.30 Zl 3_ 44 3230,6 -7,31

110.00 4 J0 40 2331._$ -34.0_ 46,53 219.3| 93.J9 4 48 32 1731.? -33.24

J10.00 ZJ 8 30 3722.]3 -,03 136.37 Z09o_| 5_,82 22 8 32 3122.J -4.5!

DIFFERENT|AL CORRE(T|ON$

TOE ].632_ TRA ".4072 TCI-_,4JZ| BAU J.2_53

ROE .2348 RRA -.0823 RC3 .1878 FAU ,028JT

FOE ,39?$ ¥RA .4094 FC3-J.4064 86P 16246

BO_ |.8TIT BRA .4|_0 6C3 3.4|4T rap -43T

M|0-COUR$E EXECUTION AC(uRAC_

SGT 50_4,3 $0R 388.4 SG5 J34.4

RRT ,1|28 RRF .I/26 RTF .8573

SGB 5099.3 223 .0J3_ RJ3 ,8573

551 _084.T $G2 _85.8 ?HA ,50

v_ 3D.2BT

V2 34.840
CLP-|7|.7$

ECC 1.2554

IN| 2 LONG
83.24

156.33
62.02

140.22

37.39

130.13

ORBIT 0ETERMINAT|ON ACCURAC_

ST 2284.6 $R 33J,5 $$ 344,7

(RT .9975 CRS -,9546 CST -.8538

L$A 2368.4 MSA J36.1 $SA 24.7

EL! 2311.3 _L2 24.? ALF 8.73

2J59



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 2, 1965-661

LAUNCH OAT( JAN J J666 FLiGhT TIN( 168.00 ARRIVAL DATC JUN ]8 i966

H(L|OC(NTRIC CO_NrC

RL 14?,lO LAL .00

eP |08.74 LAP -3.36

RC 183.413 GL 22.82

PLAN[TOC_NTRIC CONIC

C3 |?.402 VHL 4.J72

LNCH ATNTH LNCH TIME

90.00 0 53 39

go.o0 19 53 28

|00.00 2 32 59

JO0.O0 20 56 48

lJO.O0 4 11 3?

X|O.O0 El 28 40

O|FF(R(NTIAL CC_RECTIONS

TO( |.7235 TRA -.J926 TC3-5.44|5 BAU |.2665

ROE .2G30 RRA -.0660 RC3 ,]587 FAU .026Q4

roe .5900 FRA .ASO9 FC3-1.325A 8SP 16330

8OE |.7435 BRA .2036 8C3 5.4438 FSP -426

0JSTANC( 501.393

LOt. |00.13 VL 26.502 GAL -.63 ATL 86.S0 NCA 253,98 SNA 120.42 (CC .22|77 |NC 3.4996 v| 3D,Z87

LOP 354.08 VP 36.590 GAP 11,56 AZP 90.9? TAL |62,20 TAP 76.]g RCA 93.72 APO |47,J] V2 34,846

GP -6,_T ZAL 93.72 ZAP ]69.94 (TS 3J9.38 7AE |3|,54 (T( |86.|9 fAC 97.61 (TC |67.38 CLP-J?2.48

0LA 25,25 RAL 355.97 RAO 6567,7 VEL 11,781 PTH 2.08 VHP 7.6|] 0Pa -8.4? RAP 5.57 (CC 1.Z864

L-X T|N( |NJ LAT |NJ LONG INJ RT ASC ZNJ ATNTH INJ T|N( PO CST TIN |NJ 2 LA TINJ 2 LONG

3008.89 -27,9A 97,08 223,30 85.J9 | 43 48 2ADB.9 -28.3| 88.A3

3998.54 -6,42 ]60,70 216.79 62.36 2| 0 6 3396.5 -|0.07 153.92

2688.59 -29,76 73.65 223.44 87.10 3 I? A8 2088.6 -29.85 6A.85

3?94.08 -4,8] |44.79 215.91 60.46 22 0 3 3J94.| -8.7] J38.J?

236|.26 -34,J4 48,84 223,49 91,83 4 56 58 J76j.5 .-33.5J 39.65

3694,JB -1,09 |34,9J 213,60 55,83 22 30 14 3094.2 -5.57 128.68

NIO-COURSE EX(CUTrON ACEURACY _BXT 0ETERHINATZON ACCURACY

SOT 5|28,1 SGR 397.2 SO3 J3Z,O ST 2372.7 SR 362.5 88 549.6

RRT .|387 RRF .]3J6 RTF .8609 CRT .9966 CR$ -.9480 CST -.9607

SG_ 5143.5 R23 .OJ|6 R|3 .8609 LSA 2457.7 NSA |50.2 $SA 25.|

SOl 5128,4 SG2 393,4 THA .62 ELI 2400.! EL| 29.3 ALF B.66

LAUNCH 0ATE JAN | 1966 FLIGHT TIN( |?0.00 ARRZVAL 0AT( JUN 20 1966

HELIOCENTRJC CONIC

RL |A?.|O LAL .00

RP JOS,?J LAP -3._L_

RC J85,395 0L 22.08

PLANETO,CENTRJC CCqIC

C3 17.605 VHL 4.J96

LNCH AZNTH LNCH TIN(

90.00 0 56 _ 9

90,00 ZO 2J 1

JO0.O0 2 3? 27

lO0.O0 Z| 22 23

]JO.O0 A 28 4

110.00 El 5J 15

DIFFERENTXAL CORRECTIONS

TOE J.78J2 TRA .0201 TC3_5.4572 BAU J,2849

R0E .27|8 RRA -,0692 RC3 ,J4_4 FAU .0_578

F0E .5706 FRA ,4765 FC3-1.2675 88P J6852

#O( 1.80J8 8RA .0720 BC3 5.45_J FSP -453

O|$TANC( 506.953

LOL 100.13 VL 26.446 GAL -.08 AZL 86.58 HCA 257.15 SMA J20.|0 ECC .22483 iNC 3.A189 VJ 30.Z87

LOP 357.26 VP 36.558 GAP JJ°B2 ATP 90.76 TAL |_0.29 TAP ?7.44 RCA 93.10 APO 147.J0 V| 34.858

0P -6.47 7AL 90.26 lAP 110,6J ETS 3J1.71 ZA( lJ1,_0 (TE 186.03 lAC 99.95 ETC J67.68 CLP-173.J9

0LA 24.07 RAL 359.74 RAO 6567.7 V(L |1.7_9 P?H 2.08 VHP 7.762 0PA -7.23 RAP T.73 ECC J.2897

L-I T|NE INJ LAT INJ LONG INJ RT ASC INJ ATNTH INJ TINE PO CST TZN INJ 2 LATINJ 2 LON0

305_._4 -27.63 100.45 227.50 83.S2 J 47 4 2455.3 -28.24 91,84

3957,28 -?,?Z J58,36 22J,18 62,67 21 26 58 3357,3 -11.32 151.53

2728.88 -29.59 ?6.63 227.7| 85.54 3 22 56 2|26_9 -29.89 67.8a

37f19.J? -5.98 |42,86 220.24 60.66 22 25 2 3J59.2 -9.85 J36.20

2392.20 -34.18 5J.26 227,90 90.40 5 4 57 |792.2 -33.75 42.04

3668.62 °2.0? |33.58 217.82 55,87 22 52 24 5068,6 -6.5A J27.34

M_-COURS[ _X[CUT_ON ACCURACY ORBIT 0[T(RMINA TION ACCURACY

SOT 5i85.4 SGR 404.! SO3 129.6 ST 2436.2 SR 37Z,4 55 54Z.4

RRT .|626 RRF .|408 RTF .8726 CRT .9940 CRS -.9374 CST -,9650

SOB 5201.1 R23 -.0020 213 .8726 LSA Z5J9.3 MSA J43.6 SSA 25.3
SOl 5J55,8 SO2 398.7 THA .73 EL| 2464.2 £12 40.2 ALF 9.64

LAUNCH DATE JAN | |986 FL|GNT T|N_ 172.00 ARRIVAL 0AT( JUN EZ 1966

H(LZOCENTR|C CONIC 0rSTANC£ 512.491

RL ]47.]0 LAL .00 LOC I00.13 VL 26.390 GAL .46 ATL 88.66 NCA 260.33 SNA 1|9.78 (CC .22822 1NO 3.3a0! Vl 30.287

RP ]08.68 LAP -3.28 LOP .44 VP 38,528 GAP |2.09 ATP 90.56 TAL |78.57 TAP 78.70 RCA 92.44 APO J47.|Z VZ 34.868

RC |8?.357 Ok El.Z? GP -6.26 7AL 56.74 TAP |7|.26 (TS 3|5.69 7A( J3|,66 £T( ]B5.90 7AC 102.29 ETC |6?.94 (LP-I73.BB

PLAN(TOCENTRIC CON|C

C3 J?.g6A VHL 4.23B OLA 24.84 RAL 3.61 RAO 6567°? VEL ||,804 PTH Z.O9 VHP 7.924 OPA -6.01 RAP 9.89 (CO |.2956

LNCH A?MTH LNCH TIM( L-! TrM( IN| LAT |NJ LON_ |NJ RT A$C |NJ ATNTH [NJ T|N£ PO CST T|M |NJ E LAT _NJ E LON_

90.00 O 55 41 _J04.66 -27.20 104.00 23|.88 81.79 | 50 26 2504:9 -28.D5 9_.44

90.00 20 49 lg 3917.34 -6.96 156.06 225.83 63.03 Z] 54 36 33|7.3 -]2,5| J49.20

100.00 2 42 J8 2770.79 -29.33 79.72 232.J9 83.94 3 28 29 2|70.8 -29.86 70.96

JO0.O0 Z| 48 23 3726.64 -7.06 14J.05 224.8| 60.86 Z| 50 30 3|26.6 -10.89 ]34.36

||0.00 4 33 8 2424.06 -34.|7 53,74 232._4 88.92 5 J3 32 _824.l -33.94 44.5]

110,00 22 ]4 3 3646.|3 -2,93 132.40 222._ 55.93 23 14 49 3046.| -7.38 J26.14

0_FFERENTiAL CCRRECTION$ HID-COURSE (X'_CUT|ON ACCURACY OPS|T OETERN_NA TXON ACCURACY

TOE J.8380 TRA .2655 TC3-5.365? 8AU J,2890 SOT 5_10.8 SGR 4J2.3 S_3 |Z?.3 ST 25|8.2 $R 384.0 55 553.8

ROE .283| RRA -,0690 RC3 .1342 FAU .02378 RRT ,1876 RR_ .J706 RTr ,5693 CRT .9899 CRS -.9280 CST -.9684

r0( .57|3 FRA .5326 FC3-1.1458 8SP 16679 SOB 5227.J 223 .0066 R|3 .8693 LSA 2602.7 NSA |aA.6 ssA 2_,1

BO( |.8795 eRA .2748 6C3 5,3673 FSP -414 SO1 5_1|°4 $G2 404.9 THA .86 EL| 2546.8 EL2 53.9 ALF 8.59

LAUNCH OAT[ JAN J |966 FLZGHT TIN_ |74.00 ARRIVAL OATE JUN _4 |966

HEL|O_ENTR]C CONIC

RL 14?,J0 LAL .00

RP 108.85 LAP -3._4

RC |_9.297 GL 20.40

PLAN_TO_ENTRXC CONIC

C3 IB.493 VHL A._O0

LNCH ATNTH LNCH T_I4_ _NJ LAT

90.00 l I 23 -26.6A

90.00 _J 1_ 2 -10.JZ

I00.00 2 A? 40 -2_.9_

JO0.00 22 14 26 -8.03

110.00 4 AJ 52 -3A.JO

110.00 22 35 44 -3,64

O_FF(RENTIAL COPRECT|ON$

TOE 1.9201 TRA °3||9 TC3-5.25_0 6AU |o29_B

ROE ,2948 RRA -,OM3 Re3 ,IJ96 FAU ,02239

FOE .5596 FRA .5724 FC3-J,DASA 6SP J6845

B0E 1,9428 ERA ,5163 BC3 5.2534 FSP -408

OISTANCE 318.001

LOL 100.|3 VL 26.336 GAL |.07 A_L 86,7A NCA 263.50 SMA |J9.47 ECC .23197 [NC 3.2628 v| 30.287

LOP 3.62 VP 36.4_ GAP JZ.3_ A_P _,37 TAL J76.46 TAP 79.97 RCA 9|.76 APO J47.|8 V2 34.878

GP -6,06 _AL 83,|9 2AP 17|.87 ETS 313._6 ZAE J31.82 ETE 185.78 7AC |04.65 ETC |88.|6 CLP-174.SB

DLA 25.55 RAL ?.54 RAC 6567.? V£L 1J.827 PTH R.O_ VHP B.O�? DPA -4.81 RAP 12.06 ECC J.30A3

L-! TIME INJ LONG ZNJ R? ASC |NJ AZNTH _NJ T|NE

3J56°2J |07.66 236.43 _O,O4 J 53 5_

3879._6 153.9| 230.70 63.4J 22 22 42

Z_13.54 82,85 _36o_4 _2.33 3 34 34

369?.4? 13g,A_ 229,59 6J,J| 23 |6 3

2456.2_ 56.26 237,38 B?.44 5 22 48

3627.S_ J31.43 Z26.90 55.ee 23 37 _|

N[D-C0URS( IX(CUT|ON ACCURACY

80T 5ZA6.0 SGR A18.A S03 |2A.?

RRT ._JJl RRr .J900 RTF ,8742

SO_ 526_.6 R23 .0044 RJ3 .8742

SO| 5246o? SG2 408,9 THA .97

PO CST TIN ]NJ 2 LAT _NJ 2 LONG

2556,2 -2?.?5 99,J6

3279,6 -13.6| |46.97

Z2|3,3 -_g,74 74,J3

3097,5 -IJ.82 132.69

J856.3 -3A.08 A?.O|

_027._ -8.08 125.15

ORBIT OETERN_NATION ACCURACY

ST 2371.9 SR 39A,0 55 551.2

CRT .9848 CR$ -,9|8A CST -.97J4

LSA 2655.6 NSA |44.9 55A 24.6

ELI 260|.0 (L2 68,2 ALF 8.58

2J60



JPL TM 33-99 EARTH--VENUS TRAJECTORIES q VOL. 2, 1965-661

LAUNCH 04T[ JAN I 1966 FLIGMT TIME 176.00 ARRIVAL DATE JUG 26 1966

HELZOCENTRIC (ON|C 0ISTAN(E 523.48|

RL 147.10 LAL .00 LOL 100.13 VL 26.282 GAL 1.68 AZL 86.81M¢A 266.68 SMA J19.17 ECC .23611 INC 3.1864 VI 30.28?

RP 108.6Z LAP -3.1g LOP 6.81 VP 36.470 GAP 12.69 AZP 90.18 TAL 174.56 TAP 81.24 REA 91.03 APO 147.31 ¥Z 34.869

RC 191,216 GL 19.46 GP -5.89 ZAL 79,63 TAP |72.43 ET$ 310.55 2AE 1_|.98 ETE 183.68 2A( 107.02 ETC I68.35 CLP-|?3.Z?

PLANETOCENTRIC CONIC

C3 19.211 VHL 4.383 0LA 26.I6 RAL I].3Z RAD 6367.8 VEL |J,857 PTH Z.JO VMP 8.282 0PA -3.62 RAP 14.23 [CC 1.3162
LNCH ATMTH LNCH TIN( L-I TIME [NJ LAT |NJ LONG |NJ RT AS( ZNJ A2MTH IN| TIME PO (ST TIM* IN| 2 LAT IN| Z LONG

90.00 J 4 Zl 3208.93 -25.9? 111.37 241.II 78.30 I 5? 30 2608.9 -27.32 102,96

90.00 21 46 flO 3844.78 -11.17 131.90 233.77 63.8I 22 30 53 3244.8 -14.60 I44.90

100.00 Z 33 43 2836.31 -28.33 83.96 241.64 80.74 3 41 20 2256.3 -29.53 77,29

100.00 22 40 9 36?2.63 -8.84 138.03 234.34 6|.33 23 41 2J 3012.6 -12.60 J3].26

110.00 4 SJ 22 2488.23 -33.9? 58.73 242.38 85.9? § 32 50 1888.2 -34.16 49.31

JJO,OO 2E 39 0 3613.47 -4.17 130.69 231.68 56.04 23 39 J3 3013.5 -8.60 J24.4J

01FFER[NTIAL CC_REETION8 M|0-COURS_ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

T0[ 1.9812 TRA .7747 TC3-3,0833 BAU 1.3038 SGT 32?6.0 SGR 423.8 $G3 1_.4 ST 2613,3 SR 403.6 $S 548.8

ROE .3079 RRA -.0638 RE3 ,10A6 FAU ,02J00 RRT *233J RRF .2J|7 RTF .B?B9 (RT o9782 (R$ -.90_5 CST -,9740

FOE .5492 rRA .614T F_ -.9466 86P I6924 SG8 5293,0 R23 .0040 R13 .8789 LSA 2698.4 NSA I47.5 SSk 23.8

80[ 2.0030 BRA ,7773 8¢3 5.0844 FSP -399 SGJ 32?7.0 SGZ 411.9 THA 1.09 ELI 2643.0 EL2 82.9 ALF 8.59

LAUNCH DATE JAN 1 1966 FLIGHT T_I_E ]78.00 ARRIVAL DATE JUN 28 J966

HELIC_ENTRIC CONIC O|STANCE 328.923

NL 147.10 LAL .OO LOt. I00.|3 VL 26.229 GAL Z.31 AZL 85.89 HEA Z69.86 SMA

RP 108.38 LAP °-3.1| LOP 9.99 VP 36.442 GAP 13.03 A?P 90.0I TAL |72.65 TAP

RC 193.||3 GL J8,47 GP -3.73 ?AL 76.09 2AP 173.00 £T$ 3(36.88 ZAE 132.14 [TE

118.87 ECC .24068 INC 3.J105 VJ 30.28?

82.52 RCA 90.26 APO |47.48 ¥2 34.900

185.59 ?AC J09.40 ETC 168.50 CLP-I?3.96
PLANETOCENTRIC CONIC

C3 20.140 VHL 4.488 OLA 26.68 RAL |5.32RA0 6367,_ VEL 11.896 PTH 2.lJ VHP 8.482 OPA -2.46 RAP 16.44 ECC 1.3314
LN(.H A?MTM LNCN TIME L-Z T|ME INJ LAT |NJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ _ LAT INJ 2 LONG

90.00 1 ? 48 3262.0| -23.18 115.0_ 243.88 76.6I Z 2 10 2662.0 -26.78 106.75

90.00 22 J3 I5 3814.11 -12,08 130.1J 240.97 64.20 Z3 JB 49 3214.1 -I3.46 143,06

100.00 3 0 40 289B.12 -28.06 88.97 246.57 ?9.23 3 A8 38 2298.J -29.25 80.3?

lO0.O0 23 5 A 3633.23 -9.47 136.93 239.61 61.52 24 fl 37 3053.2 -13.20 130.13

110.OO 5 I 41 25|9.43 -_3.80 6|.|7 247,52 84,55 3 43 4J 1919.4 -34.18 51.94

110.00 23 20 32 3604.68 -4.51 I_.23 236.38 56.08 24 20 3? 3004.? -8.93 123.93

OfrFERENTZAL CORR£(T[ON$ NIO-COURS_ [K(CUT/_N ACCURACY ORBIT OE TERNINA TXON ACCURACY

TOE Z.0322 TRA 1.04(_ T¢3-4.877I EAU 1.3134 SGT 3303.9 SGR 428.1 SG3 1J9,9 ST 2636.4 SR 412,1 SS 542.3

ROE .3221 RRA -.0818 RC3 .0889 FAU .01974 RRT .2378 RRF ,Z32| RTF .8847 CRT .9709 CRS ".B981 CST -,9T61

roe .3339 FR_ .a332 FC3 -.8488 aSP 17078 $G8 3321.2 R23 .0027 R|3 .8847 LSA 2718.6 NSA 13I.? SSA 22.7

BOE Z.0576 BRA |.0487 BE3 4.8779 FSP -393 8G1 3305.1SG2 413.5 THA J.20 ELI _666.6 EL2 97.6 ALF 8,64

LAUNCH 0ATE J4N 1 1966 FLIGHT TIME 180.00 ARRIVAL 0ATE JUN 30 1966

HELIOCENTRIC comic

RL J4?.J0 LAL .0O LOL 100.I3 VL

RP 108.55 LAP -3.03 LOP |3.J8 VP

RE 194,989 GL J7,45 GP -5.38 7AL

PLANETOCENTRIC CONIC

C3 21.305 VNL 4.616

LNCH A?MTN LNCM TIME L-I TIM( [NJ LAT

90,00 1 12 2 3314.13 -24.31

90.00 22 42 43 3788.94 -12.83

100.00 3 8 44 2937.93 -27.32
I00.00 23 28 A2 3640.38 "9.89

110.00 5 12 32 2349.45 -33,38

110.OO 23 41 3 3601,62 -4.62

0IFFERENTIAL C_RECTIONS

TOE 2.0?70 TRA 1.3344 TC3-A.6290 8AU !.3187

R0E .3373 RRA -.0560 RE3 .0736 FAU .01840

F0E .5221 FRA .6978 FC3 -.7503 89P 17203
BOE 2.1043 BRA 1.3356 8C3 4.8296 FSP -3BB

DISTANCE 534,330

26.177 GAL 2.98 ATL 86.91 HCA 273.05 SNA

36.416 GAP 13.38 AZP 89.84 TAL I70.76 TAP

72.60 7AP 173,49 ET$ 302.75 ?A£ 132,29 ETE

118.58 ECC .24571 INC 3.0345 Vl 30.287

83.81RCA 89.45 kPO I4?.?Z v2 34.912

183,50 7AC 111.78 ETC 168.61 CLP-176.65

OLA 27.10 RAL 19.49 RAO 6361.9 VEL ]1.945 FTH 2.13 VNP 8.69? DPA -1.31 RAP J8.64 ECC 1.3506

|NJ LONG INJ RT A$C ZNJ AZNTH INJ TIM[ PO CST TIN INJ 2 LAT ]NJ 2 LONG

118.63 230.73 75.02 2 ? 16 27|4.1 -26.14 110.43

148,63 246.28 64,54 23 43 32 3188.9 -16.15 141.53

91,80 231.59 77.83 3 57 42 2531.9 -28,92 83.28

136.21 244.76 61.63 24 29 23 3040.4 -13.60 129.38

63.48 252.7? 83.|9 3 f15 22 1949.4 -34.16 84.29

130.0? 241.35 36.09 24 41 5 300J.6 -9.05 123.77

MIO-COURSE EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

SGT 3326.4 8GR 431.3 SG3 117.4 ST 2641.1 SR 419,4 $5 534.3

RRT ._802 RRF .23_O RTF .8900 CRT .9626 CR5 -.8869 CST -.9779

SGB 5343.9 R23 ,0022 RI3 .8900 LSA 2722.4 MSA I57.? SSA 21.3

SGI 53Z7.8 SG2 414.0 THA 1.31 ELI 2611.8 EL2 112.3 ALr 8.11

LAUNCH OAT[ JAN I 1966 FLIGHT TZf,q[ 182o00 ARRIVAL DATE JUL 2 1966

HELIOCENTRIC CONIC

RL I47.10 LAL .00

RP 108.5I LAP -2.94

RC I98.842 6L 16.39
PLANE TO(ENTR]( CONIC

C3 22.739 VHL 4,769

LNCH ATMTH LNCM TIME

90.00 J 17 32

90.00 23 8 30
i00:00 3 18 7

IOO.OO 23 30 38

!10.OO 5 24 55

liD.DO 0 4 14

DISTANCE 539.688

LOL 100.13 VL 26.JZ6 GAL 3.68 A?L 87.04 PICA 276.23 8NA

LOP 16,37 VP 36.391 GAP 13.77 AZP 89.68 TAL 168.88 TAP

GP -3.43 7AL 69.|? ?AP 173.94 [TS 297.81 7AE 132.A3 EYE

118.30 £CC .23126 IN( 2.95P0 VI 30.787
85.11 RCA 88.38 APO 148.03 V2 34.924

J83.43 ZAC 114.17 ETC 168.68 CLP-ITT.3_

0LA 27.42 RAL 23.41RAO 6367.9 VEL 12.005 PTH Z.14 VHP B.928 0PA -.17 RAP 20.86 EcC 1.3742

L-I TIM( INJ LAT INJ LONG JNJ RT A$C INJ A2MTH INJ TIME PC' CST TIM INJ 2 LAT INJ 2 LONG
3363,40 -23,4J J2J,93 733,64 73,39 2 J3 33 2763,4 -23.43 113,87

3771.J8 -13.34 147,59 25J.62 64,79 24 J1 21 3171.2 -16,63 |40,45

2974.87 -26.96 94.39 256.69 76.38 4 7 42 2374.7 -28.34 85,95

3635.J4 -10.06 133.91 249.93 61.70 24 51 l| 3035.1 -13.76 129.08

257?.87 -33.33 63.66 258.09 81.93 6 ? 53 1977.9 -34.09 56.50
3604,7J -A.31 130.23 246.33 36.08 ! A 18 3004,? -8.93 123.94

ORBIT 0ETER_INATION AC(URACY

ST 2633.0 SR 425.3 SS 526.3

CRT .9534 CRS -.8?32 CST -.9795
LSA 2713.5 MSA J65.1 SS* 20.3

EL1 2664.1 £L2 126.9 JLF 8.78

0ZFFERENTIAL CORRECTIONS

T0£ 2,1J73 TRA J.6409 TC3-4.3431 8AU 1.3204

ROE .3338 RRA ".0A83 RC3 .0592 rAU .01717

FOE .3082 rRA .7426 FC3 -.6337 69P J7234

BOE 2.1468 8RA 1,64J8 BE3 4.3433 FSP -380

•MIO-(OUR$E EXECUTION ACCURACY
8GT 5344.3 SGR 433.7 SG3 113.1

RRT .3028 _h_ .2?33 RTF .8933

SGP 336_.0 R23 .OOZ? Rl3 .8933

SGI 5346.1 SG2 4J3.3 TH_ 1.42

2161



JPL TM 33-99 EARTH--VENUS TRAJECTORIES cVOL 2, 1965-665

LAUNCH OAT[ JAN 1 1956

N[LIOC[NTRZC CONIC

RL |47.10 LAL .DO

RP |08.47 LAP -ZJ4
RC 198.673 GL |5.31

PLAN[TOC[NTRIC CONIC
C) 24.4TB VHL 4.948

LNCH AZNTH LNCHT|NE

90.00 I ZS J

90.00 Z3 31 39

IOO.O0 3 19 I

IOO.O0 0 14 15

liD.D0 5 3? 46

liD.D0 0 _1 59

FLIGHT TIM[ 184.00 -'-_ARRIYAL DATE JUL 4 1966

DISTANCE 544,99E

LOL 100,13 VL 26.076 GAL 4.41A2L 87.12 HCA t79.42 SHA 118.03 £CC ,Z§T3$ TNC Z.8806 vl 30.267

LOP 19,§6 ¥P 36.351 GAP 14.19 ATP 89.53 TAL 157.08 TAP 86.43 RCA 87.65 4PO 148.40 vZ _34.936
GP -5.33 7AL 85.83 TAP 174.33 ITS 292.17 ZA( 132.57 [TE IPS.3? 7AC 116.55 [TC 168.71 CLP-JTB.04

0LA 17.05 RAL Z?.Z5 RAD6568.O VEL 12.017 PTH Z.16 VHP 9.180 0PA .94 RAP 23.0? £CC J.40ZB
L-I TIME INJ LAT INJ LONG INJ RT ASC INJ ATMTH INJ fiNE POCST TIN INJ 2 LAY |Hi Z LONG

3407.16 "22.93 124.86 160.6! 71.38 2 21 48 280T.2 -24.15 115.89
3763.44 -|3.5T 147.13 256.93 64.91 24 34 22 3j6_.4 -16.84 139.9B

300?.AZ -26.41 96,M _61.B4 75.49 4 1_ 6 2407.4 "28.16 98.3|
3638.42 -9.95 136.09 Z55.01 61.6T I I4 54 3038.4 -13.66 129.Z7

2604.48 -33'O£ 6?.69 _63.4S 80.76 6 2I il 2004.5 -33.98 58.5T

3614.12 -4.15 130.?3 251.54 56.04 I ZZ 14 3014.1 -8.58 1Z4.44

OIFF[R[NTIAL CCJRECTZON9

TO[ 2.1462 TRA 1.95_3 T[3-4.0400 8AU 1.3ZZZ

ROE .3709 RRA -.0_90 Re3 .0457 FAU .01598

FOE .4944 FRA .787j FC3 -.5653 85P 17345
ODE 2.J780 8RA 1.9597 8(3 4,0403 FSP -374

LAUNCH DATE JAN | 1966

HELIOCENTRIC CONIC

eL 147,10 LAL .00 LOL 100.I3 VL

RP IO8.43 LAP -2.73 LOP ZZ.?3 VP

RC 200.48| GL 14.23 GP -5.El ZAL

PLAN[TOC[NTR|C CONIC

C3 26.566 VHL 5.|54 OLA 27.74 RAL

M|D-COURS[ EXECUTION ACCURACY _RBIT 0[TERNINATION ACCURACY

$GT 535D.9 Sf_ 434.9 $63 I11.6 ST 2604.2 SR 419.8 SS 516.O

RRT .3244 _ .2965 RTF .gOlD CRT .9431CRS -.8624 CST -.9809

$GB 5376._ R_3 .0027 R13 .9010 LSA 1663.6 MSA 173.4 554 19.1

SG| 5360.? SGZ 411.3 ?HA 1.52 ELI 2635.? EL2 141.2 ALF 8,8?

FLIGHT TII_ 186.0_ ARRIVAL DATE JUL 6 1966

DISTANCE 550.233
26.027 G_L 5.1_ ATL 67.20 HCA ZPZ.61 SMA 117.T6 [CC .26409 INC 2.8015 Vl 5O.ZPT

_6._44 GAP 14.64 ATP 89._9 ?AL 165.17 TAP 87.77 RCA 86.66 APO 148,86 V2 34.948

62.60 TAP 174.64 ETS 285.60 7AE 132.69 ETE 18_.31 ZAC 118.95 [TC 168.70 CLP-|78.75

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

90,00 I 35 18 3442.38 -R1.79

gO.O0 Z_ 51 _ 376_.64 -I_.4_
IO0.O0 3 41 30 303_.58 -Z_.93

IO0.O0 0 31 31 3650.68 -9.5_

110.00 $ 51 _O 26Zg.Z3 -32,77

1J0.00 0 38 9 36_9.79 -3.5_

O_FF[R[NT;AL CORR_T;ONS

TOE Z.I6?_ TRA Z.2961 TC3o3.?ZOI BAU J.3EI3

XO¢ .3888 RR_ -.0278 RC3 .0337 F_U .OIaBZ

rO_ .4T_ FRA ._338 rE3 -.4830 8SP I?4AO

BDE Z.ZOZI 8R_ Z._961 8C3 3.7_03 FSP °368

_.98 R_O 65(_!.! V[L 12.163 PTH 2.18 VHP 9,43Z DPA 2.05 RAP 2_.30 [CC 1.43T2
INJ LONG |NJ RT AS( JNJ ATNTH _NJ TIME POCST TIM INJ 2 LAT INJ E LON_

l_?.|P 165.65 71.46 Z 31 40 Z842.4 -24.12 J19.78
147.44 268.13 64._3 84 53 54 3168.6 -16.TO 140.50

98.63 26?.03 74._ 4 32 5 2435.6 -27.19 90.32

I36.19 200.|A 6J._4 1 31 11 )050.T -13.18 _29.98

69.57 268.83 79.68 6 35 9 Z029.2 -33.85 60.49

13I._ 2_6.A8 55.9B I 38 39 30Z9.P -?.99 ;15.19
MID-COURSE EXECUTZCN ACCURA(_ OROIT DETERN;NATION ACCURACY

SGT _369.Z SGR 43S.0 SG3 110.3 ST E_6E.6 SR 45E.4 S5 _05.4

RRT .3457 RRF .3179 RTF ,_$8 CRT .9316 CRS -.8486 CST -.9827

$G_ _386.8 R23 .0028 RI3 .9D_8 LSA 2641.2 MSA 182.§ 554 18.0
SG| 5_?I.3 $G_ 408.0 THA J.6J _LI 2_94.2 EL2 155.2 ALF 8.97

LAUNCH DATE JAN 1 1966

HELIOCENTRIC CONIC

RL |41.10 LAL .OO

RP 108.59 LAP -2.62

RC 20Z.284 GL 13.1_

PLAN_TOC[NTRIC CONIC

C3 29.058 VNL 5.391
LNCN ATNTH LgCH TIME

90.00 J 48 57

90.00 O lO 2

IOO.OO 5 55 29

lOO.O0 O 46 11

liD.00 6 5 29

110,00 O 52 40

LOL 100.13 VL

LOP Z5.94 VP

GP -5.11 7AL

FLIGHT TIME 188.00 ARRIVAL 0ATE JUL B 1956

DISTANCE _55.400

25.979 GAL 6.00 AZL 87.28 HCA

36.3_1 GAP I_.13 A2P 89.26 TAL
_9.49 TAP 174.86 ETS 278,21 7AE

OkA 27.76 R_L

L-| Tll, q_ INJ LAT

3466.95 -21._S

37p8.75 -I2.63

_O5_.OS -25.49

3_71.B? -_.86

2652.21 -32.48

3651.48 -2.73

DIFFERENTIAL CCRRECTIONS

TOE 2.1809 TRA 2._14 TC3-3,3914 BAU J.3I?_

ROE .4073 RRA -.0148 RC3 .0233 F_U .01369

rOE .4847 FRA .88_4 FC3 -.40_0 _$P J7509

BO£ 2.2188 BRA 2.6515 BC3 3.3914 FSP -362

285.60 SNA lIT.S0 ECC .27151 INC 2.T205 VI 30.ZPT

163.34 TAP 89.14 RCA 85.60 APO 149.4D VZ 54.961

152,61 IT[ |69.26 ZAC 121.51ETC 168.65 CLP-179,46

34.57 RAO 65_8.2 VEL 1_,_65 PTH 2.21 VHP 9.749 0PA 3.09 RAP 27.53 ECC 1,4TBZ
INJ LONG INJ RT ASC INJ AZMTN INJ TIME POCST TIM INJ Z LAT INJ 2 LONG

128.78 270.77 10.83 2 46 44 2867.0 -23.6T lZO.94

|48.62 Z6?.I? 64._4 1 13 JO 3188.T -J6.16 141.52

IO0._3 17_.2_ 73.84 4 46 28 2459.1 -27.46 91.99

137.98 _65.10 61.34 J 41 23 _O?|,_ -J2.62 I_|,ZJ

71.29 _74.20 7_.?0 6 49 41 8052.2 -3_.69 81.17

13_.(_ Z6|.34 55.9I 1 S3 32 3051.5 -Y.|8 126.4_

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURAC_

$GT _374._ $GR 434.0 $63 J0T.9 ST 2509.6 SR 432.9 SS 494.9

RRT .3666 RRF .339Z RTF .91ZB CRT ,9188 CRS -.8338 CST -.9S35

$68 _91._ R_3 .00_9 R13 .9128 LSA 2_8T._ MSA 191.9 $SA 16.9

SGI _376.7 SG2 403.6 TH_ I.?! ELI 2541.1 ELI 168.8 ALr 9,O_

LAUNCH DATE JAN I 1966 FLIGHT TII_ 190.00 ARRIVAL DATE JUL 10 1966

HELIOCENTRIC CONIC D|STANCE 560.481

RL 147.10 L_L .00 LOL 100.13 VL 23.93Z G_L 6.87 ATL 87.36 NCA 288.99 $MA 117,24 ECC .27971 INC 2.6368 vI 30.ZBT

RP 108.35 LAP -2.49 LOP _9.14 VP 3_.300 GAP IS.6? ATP 89.14 TAL ISI.S_ TAP _0.54 RCA 84.45 APO ISO.D4 V2 34.974

RC 204.013 GL 12.08 GP -5.0_ 7AL _$.SZ ZAP 174.98 ETS 270.19 712 132.91ETE 185.21 Z_C 125.68 ETC 168.55 CLP 179.81

PL_NETO(ENTelC CONIC

C3 32.0_)0 VNL 5.$59 OLA _2.68 RAL 38.0| RAD $_._ V(L 1_._8_ PIN Z.E4 VNP 10.073 DPA 4.14 RAP 29.76 ECC 1.5270
LNCH AZNTH LNCH TIN( L-I TII412 INJ LAT INJ LONG INJ RT A$C INJ ATN_H INJ TIME POCST T|M INJ Z LA T JNJ E LONG

90.00 2 5 42 348J,36 -L_'0.9_ IZg.?I 2?_.97 70.4? 3 3 43 2881,4 -23.40 121.91

_0.00 0 210 43 _813.04 -11.#Z 1_0.63 Z?Z.O0 64.08 | 24 26 3223.0 -15.21 143.60

I00.00 4 JO 45 3078._5 -29./_ I01.94 277.46 73.23 5 2 3 24T8.2 -Z?.JB 93.34

i00.00 0 _8 _! 3701.39 -7.90 139,64 269,93 61,08 .,Z 0 2 3101.4 -IJ.TO 132.91

110.00 6 _ _ 26?3.63 -3Z.18 72.89 Z7_._4 77.79 7 4 36 ZO73.6 -33.52 63.92

IIO.O0 1 S 3_ 3678.77 -1.68 134.11 _66.J1 55.85 2 6 52 30?8.8 -6.15 127.97

0IFF(R[NTIAL CORRECTIONS N|D-COUR$£ [X_CUT|ON ACCURACY ORBIT 0[TERMINATION ACCURACY

TOE 2.1_01 TRA 3.03AI TC3-3.0_66 BAU I._OB_ 8_T 53?7.8 SGR A32.0 $_ |0_.8 ST 2451.9 SR 43J.T 55 485.8

ROE .4163 RRA .000Z RC3 .0147 FAU .01154 RRT .3876 RRF .3613 RTF .9189 CRT .9045 ORS -.8J$4 CST -.9849
FDE .4512 FRA .9347 FC3°.3392 BSP 17_04 $GB _395.1RZ_ .0035 RI3 .9189 LSA 2528.5 NSA 20J.4 SSA 15.9

BOE 2.Z313 BRA 3.O341 Be3 3.0_66 rSP -3_3 SGI S380.4 $G2 396.0 THA 1.79 [L1 2485.0 EL2 181.B ALr 9.JO

Z162



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 2. 1965-66P

LAUNCH DATE JAN 1 1966 FL|GHT T|M[ 192.00 ARRIVAL DATE JUL 1Z 1966

HELIOCENTR|C CONIC DISTANCE 565,45B

RL 147.10 LAL .00 LOL 100.13 VL 15._B6 GAL 7.79 AFL 87.45 HCA 19Z.|9 SNA ||_;_0 ECE .ZBB76 INC Z.Sa98 Vl 30.ZB7

RP 108.31 LAP -2.56 LOP 52.54 VP 36.Z80 GAP |6.25 AZP 89.04 TAL ISg.78 TAP 9|.97 REA 83.2| APO 150.T6 ¥2 34,987

RC 203.157 GL !1.04 GP -4.93 ZAL 53.69 ZAP |74.98 [T$ 261.78 ZA( I33.00 [T[ |BS.|T 74( I26.05 [TC 168.40 CLP l?9.07

PLANETOC[NTRIC CONIC
C3 )5.5)1 VHL 5.g810LA 27.34 RAL 4|.28 RA0 6368.4 V[L |2.526 PTH 2.27 VHP 10.427 0PA 5.|5 RAP 52.00 ECC 1.564?

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC ;NJ A?N?H INJ TIME PO CST TIN INJ 2 LAT JNJ 2 LONG

90,00 Z 24 35 )488.43 -20.76 130.16 281.18 ?0.30 3 22 43 2868.4 -25'26 122.38

90.00 0 27 55 3868.46 -J0.45 153.27 276.63 63.53 | 32 23 3_68.5 -13.93 146.)1

100.00 4 26 57 3093,93 -24.B! 102.60 282.65 72.77 5 I8 31 Z493.9 -26.93 94.44

100.00 I 8 13 3738.20 -6.68 141.6g 274.62 60.80 2 JO 32 3138.2 -10.52 155.01

110.00 6 34 4e 2693.70 o31.88 74.39 284.82 76.96 7 |g 43 2053.8 -33.34 65.47

II0.00 J 16 51 37JJ.11 -.43 133.7g 270.76 53.82 2 !_ 42 311I.| -4.g5 129.58
_SIT DETERN|NAT|ON ACCURACY

ST 2385.2 SR 428.3 S$ 4?8.7
CRT .8889 CRS o.8017 CST -.9860

LSA 2460.7 MSA 2J0.6 SSA 15.0

ELI 2415._ EL2 JR3.? ALF 9.13

DIFFERENTIAL CORRECTIONS NI0-COURS[ E_ECUTION ACCURACY

TD[ 2.1911 TRA 3.4292 TC3°2.7332 BAU 1.2983 $GT 3373.2 SGR 428.7 $63 |03.3

ROE .4455 RRA .0168 RE3 .0077 FAU .0||48 RRT .4080 RRF .3823 RTF .9248

FOE .4371 FRA .9887 FC) °.2798 65P 1736Z SGe 5390.3 R23 .0032 R|3 .9248

BOE 2.2359 BRA 3.4293 8C) Z.7332 rSP -347 $GI 3376.1 $GZ 391.2 THA 1.B7

LAUNCH DATE JAN I J966 FLIGHT TIM( I94,00 ARRIVAL DATE JUL 14 1966

HELIOCENTRIC CONIC 0J$TANCE 370.313

RL 147.10 LAL .OO LOL lO0.I3 VL Z3.840 GAL 8.78 ATL 87.34 HCA
RP J08.27 LAP -2.22 LOP 35.53 VP 36.260 GAP I6.89 AZP 88.83 TAL

RC ZO7.A65 GL IO.OI GP °4.86 ZAL 5|.01 ZAP 174.86 ETS 233.38 7AE

PLAN_TOCENTRI( C(_NIC

295.38 SNA IJ6.75 [CO .29880 INC 2.4586 vJ 30.78T

|38.06 TAP 93.44 RCA 81.87 APO 151.84 V2 )5.000

J33.06 ETE 185.1E ZAC 128.38 ETC 168.20 CLP 178.32

C3 39.690 VHL 6.300

LNC_ AZMTM LNC_ TIXE

90.00 Z 44

gO.OO 0 32 39
100.00 4 43 44

100.00 l J6 7

110.00 6 49 39

JIO.00 J 26 40

DIFFERENTIAL CORRECTIONS

TOE Z.|865 TRA 3.8523 TC3-2,4192 8AU 1.2837

eOE .4848 RRA .0334 RC3 .0023 FAU .0X044

FOE .4737 FRA 1.0462 FC3 -.2276 BSP |7610

BOE Z.2354 BRA 3.8525 BE3 Z.4JRZ FSP -34Z

OLA 21.32 RAL 44,37 RA0 6568.§ V[L lZ.69J PTH 2.3I VHP I0.8|7 0PA 6.14 RAP 34.24 ECC 1.6532

L-I TIME INJ LAT INJ LONG ZNJ RT A$C |NJ ATHTH INJ TIM( PO CST TIM INJ 2 LAT INJ 2 LONG

3491.40 -L_0.69 i30.36 286.38 70.23 3 42 41 2891.4 -23.20 122.58

392J.44 -8.83 I56.32 281.09 62.99 | 38 1 3321.4 -12.39 149.44

3|07.04 °24.34 103,48 287.79 72.38 5 35 31 2507.0 -26.72 95.36
3781.03 -5.23 144.07 279.I3 60.53 Z I9 8 3181.0 -9.14 137.44

2712.97 -31.58 75.80 2_10.03 76.J7 7 34 52 2J13.0 o$3.J5 66.93
3747.86 .96 |37.71 275.30 35.83 Z 29 8 3147.9 -3.5) 131.50

N|D-COUR_ EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

$GT 5366.I $GR 424.3 SG3 101.4 ST Z315.6 SR 422.9 SS 489.0

RRT .4280 RRF .4033 RTF .9310 CRT .8716 CRS o.7842 CST -.98T3

SGB 5382.9 223 .0031 RI3 .93J0 LSA 2390.1MSA 219.1 $SA 14.E

SGJ 3369.2 SGZ 383.Z THA J.95 ELl 2345.0 EL2 Z04.7 ALF 9.Jl

LAUNCH OATE JAN 1 1966

HELIOCENTRIC CONIC

eL 14T.lO LAL .00 LOL |00.13 VL
Rp 108.23 LAP -2.0? LOP 36.74 VP

RC 209.146 GL 9.02 GP °4.78 ZAL

PLANETOCENTRIC CONIC
C3 44.621 VHL 6.680 DLA 27.04 RAL

LNCH ATMTH LNCH TIME L-I TIN[ |NJ LAT

gO.DO 3 4 38 3492.70 -20.68

90.00 O 35 43 3979.18 -7.03

lO0.O0 5 0 41 3I|8.50 -24,31

100.00 1 22 19 3828.62 -3.65

IJO.OO 7 4 ZZ 2731,49 -31.27
110.OO I 35 8 3788.39 2.31

DIFFERENTIAL CORRECTIONS
TOE g.I785 TRA 4.3039 TC3°2.I179 BAU 1.2834

RDE .4841 RRA .0557 RE3 -.0018 FAU .00940

FOE .4114 FRA 1.1080 FC3 -.1823 85P 17647

80E 2.2316 BRA 4.3043 8C3 2.I179 FSP -333

FLIGMT TIME 196,00 ARRIVAL DATE JUL IG 1966

0ISTANCE 575.020

25.796 GAL g.84 AZL 87.64 HCA 298.58 SMA 116.32 ECC .30993 iNC Z.3624 VI _0.2_7

36.24| GAP |7.60 AZP 88.87 TAL J56,38 TAP 94.gT RCA 80.41 APO 15E.63 v2 35.014

48.30 ZAP IT4.6Z EX$ 245.34 7AE 133.10 ETE 185.08 ?AC I30.69 [TC 167.94 CLP 177.54

4T.27 RAO 6568.7 VEL 12.884 PTH 2.33 VHP 11.247 OPA 7,J0 RAP 36,47 [CO 1.7345
INJ LONG INJ RT A$C INJ ATMTH INJ TIM( PO CaT TIM INJ 2 LAT lNJ 2 LON_

130.44 291.5I 70.20 4 2 49 2592.7 -23.18 122.6T
159.60 283.38 62.30 I 42 2 3379_2 -10.66 152.80

104.25 Z92,86 72.04 3 52 40 2318.5 -26.53 96.16

146.70 283,33 60.31 2 E6 8 3228.6 -7.38 140.11

77.16 295.i3 75.42 7 49 33 2131.5 -32.g5 6B.)4

139.83 279.70 55,90 2 38 I6 3188.4 -I.g9 153.62

NI0-C_JRS( EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

SGT 3335,1 $GR 418.7 $63 99.4 ST 2246.1 SR 415,6 SS 463.0

RRT .447_ RRf" .4243 RTF .9372 CRT .8527 CRS -.7660 CST -.9886

8GB 9371,5 f_3 .0028 RI3 .9372 LSA 2319.6 MSA 226.1 SSA 13.4

$01 3338.4 SGZ 374.1 THA _.02 ELI 2274.I EL2 214.4 ACt 9.05

LAUNCH DATE JAN 1 1986 FLIGHT Till( 198.00 ARRIVAL DATE JUL 18 1966

HELIOCENTRIC CONIC DISTANCE _79.5_0

RL 147.10 LAL .OO LOL 100.13 VL 23.753 G_L 10.98 AZL 87.74 HCA 301.79 SNA 1J6.29 (CC .32232 INC 2.2601 Vl 30.287

RP IO8.I9 LAP -I.RZ LOP 41._4 VP 35.223 GAP |8.3_ AZP 88.8I TAL 154.77 TAP 86.35 RCA 78.81 APO 133.78 V2 33.027

RC 210.$00 GL $.O7 OP -4.7_ ZAL 46,|4 ZAP 174.26 (T$ 237.94 ZAE 133.11ETE 183.03 ZAC 132.99 EYe 167.62 CLP 176,73

PLANETO(ENTRIC CONIC

C3 50.478 VHL 7.I03 DLA 26.7_ RAL 49.98 RAO 6568.9 VEL 13.109 PTH 2.39 VHP II.724 OPA 8.02 RAP 38.69 (CO 1.8307
LNCH AZN?H LNCH TIME L-Z TIME JNJ LAT INJ LONG ZNJ RT A$C INJ AZNTH JNJ TIME PO C$T TIM ;NJ 2 LAT INJ 2 LONG

90.00 3 24 22 3493.8J -_0.64 I_D.51 Z96.34 70.17 4 22 36 2893.8 -23.16 122.74
90.00 O 37 39 4039.82 -3.11 163.02 289._3 6_.IJ I 44 55 3439.B -8.80 136.29

1OO.OO 5 17 3J 3129.03 -24.08 I04.9_ 297.83 71,74 6 9 40 2529,0 -26.35 96.89

I00,00 1 27 7 3879._3 -I._2 149,_1 287.76 60.16 2 31 47 3279.8 -3.88 142.96
110.OO 7 18 47 2749.3_ -30.93 78.47 300.J6 74.?0 B 4 37 2149.6 -32.74 69.71

JJO.OO ! 42 ZO 3832.03 4.17 142.11 283,88 56,04 2 46 J2 323_.0 -.32 135.90

DIFFERENTIAL CORR[(TJON$ NJ0oCOUR$_ (X[EUTION ACCURACY ORS[T D_TFRMINAT]ON ACCURACY

TO( Z.1711 TRA 4.7895 TC3-1.8303 8AU |.2332 $GT 534|,3 $GR 412.1 $63 97.4 ST 2180._ $R 406.6 55 459.7

ROE .3033 RRA .0780 RC3 -.0039 FAU .00832 RRT .4678 RRF ,4457 RTF .9434 CRT .83L_I" CRS -.7481 CST -.9900

FOE .4Oij FRA /.1734 FC3 -.|427 85P J7584 $G_ 33_7.1RZ3 .0026 RJ3 .9434 LSA 2253,2 MSA 232.9 SS4 12.6

BOE 2.Z187 BRA 4.79OJ BC3 1.830_ FSP o32B 5GI 3344,8 $82 364.0 THA 2.08 ELI 2_06.9 EL2 222,4 ALr $.92

2|63



JPL TM 33-99 EARTH--VENUS TRAJECTORIES q VOL 2. 1965-66)

LAUNC_ CAT[ JAN ] J966 rLi0HT TIN[ 200.00 4RR|VAL CAT[ JUL 80 J966

HELIOC[NTR[C CONIC

RL J4?.JO LAL .00 LOL 100,]3 YL

RP ]05.J5 L4P -|.76 LOP 45.|4 VP

RE ?]?.A?? GL 7.J5 GP -4.66 ?AL

PLANETOCENTRIC C(_q|C

C3 37.4_J VHL 7.580

LNCN ATMTH LNCH TIN_

90.00 3 43 2?
90.00 0 _8 34

JO0.O0 3 33 59

]00.00 I 30 43

JlO.O0 7 38 48

]]0.00 | 48 24

O]FF[RENTI4L CORRECT|C)N5

TOE ?.|SBB TR4 5.3054 TC3-J.56Ag BAU J.?OJ9

ROE .3774 RR4 -]Ol? RC3 -.0053 F4U .007?9

rOE ,3909 FR4 |.2473 FC3 -.|098 BSP 176J0

SO[ 2,??JJ BRA 5.3064 BC3 1.5648 FSP -322

DISTANCE 3P3.863

75.7]l GAL |?,8| kTL 87.85 HCA 304.99 SNA J|6.07 EC( .33614 rNC Z.1503 vl 30.28?

36.806 GAP |9.76 ATP 88.7? TAL |53.88 T4P 98.8l RCA ?7.06 APO J55.09 VZ 35.040

43.95 74P J73,79 ITS ?31.30 7AE |33.09 [?£ 184.99 7AC 135.83 ETC J6?.?a CLP 173.B9

0LA 86.35 RAL 58.50 RA0 6569.0 V£L 13,372 PTH 8.44 VHP 18.253 0PA 8.9! RAP 40.90 ECC J.9455

L-I TIN[ IN| LAT ZNJ LONG IN| RT ASC IN| AZMTH IN| TIN[ PO CST T[N [NJ ? LAT IN| ? LONG

3495.50 -?0.60 130.62 301.44 70.|3 4 41 43 2895.5 -83.l? J72.83

4108.12 -3.12 166.52 ?93.53 6|,84 ! 46 36 3507.1 -6.86 139.84

5i39.16 -73,87 105.63 308.67 71,45 6 26 J8 2539,? -?6.JB 97.39

3933.68 -,09 158.47 791.85 60.iJ 8 36 17 3333.7 -4.07 145.94

8767.4| -30.68 79.?6 305.03 74,0J 8 18 55 8167.4 -37.5J 71.O5

3878.2| 5.97 144.54 888.1l 56.8? 2 53 Z 3278.2 1.43 J38.3!

NIO-COURSE EXECUTION ACCURACY OR�IT 3£ TERNINA T]ON ACCURACv

SGT 532t.? SGR 404.? S53 95.5 ST 2J14.4 SR 395.B S5 457,B

RRT .4869 RRF .4668 RTF .9495 CRT .8JJ3 CR5 -.7?94 CST -,99J3

SO8 5337.0 R23 .OO2| Ri3 .9495 LSA 2186.4 NSk 23J.6 SSA J2.O

SGJ 5325.3 $62 352.8 TH4 ?.J5 EL| 2139.0 EL? 28B.6 ALF P,74

LAUNCH OAT£ JAN J 1966 FLIGHT TIM[ 708,00 ARRIVAL _ATE JUL Z? J966

HELIOCENTRIC CC_i|C

RL J47.JO LAL .O0 LOc J00.13 VL

RP JOB.JJ LAP -J.60 LOP 48.3_ vP

RC ?]4.0?7 5L 6.76 GP -A.60 ?AL

PLANE7OCENTR_C CONIC

C3 65.79Z VHL 8.1Jl

LNCH AZMTH LNCH TIH_

90.00 4 J AJ

90.00 0 36 50

]00.00 3 A9 54

]O0.00 I 33 ]8

lJO.O0 7 46 17

lJO.OO I 53 ?4

01_RENT_4L COIRR[CTJON$

TOE ?.1470 TR4 5.8613 rC3-1.3180 BAU 1.J593

ROE .541J RRA .1271 Re3 -.0056 FAU .0062|

r0E .3824 FR4 J.3759 FC3 -.08J7 BSP J7608

8OE ?.8148 BRA 5.86?6 BC3 1.3180 FSP -316

0_5TANCE 587.909

?5.670 5AL |3.55 AZL 87.97 HC4 308.80 SNA |15.86 ECC .35J60 iNC 2,03J5 Vl 30.Z87

36.|90 GAP 80.24 AZP 88,74 T4L J51.76 TAP 99,96 RC4 75.]? APO J56.60 V? 33,053

4/.93 ?AP J73.82 ETS ?85.46 ?AE J33,03 [?E I84.94 7AC 137,47 [TC 166.7B CLP J73.OJ

OLA 85.95 R4L 54.88 RAO 6569.3 VEk 13,680 PTH 2,30 VHP I2.846 0PA 9.77 RAP 43,10 [CO 2.0878

L-_ T_HC _NJ LAT INJ LON_ _NJ RT ASC INJ 4ZNTH ]NJ T]N[ PO CST TIM JNJ ? LATJNJ ? LCh%iG

3498.J0 -?0.54 J30.79 306.19 70.07 4 59 59 7898.1 -73.O7 123.O3

4163.74 -1.08 170.04 297.38 61.70 ! 48 15 3565.? -4.86 J63,40

3149.23 -23.65 J06._O 307.37 7J.J6 6 48 Z3 7349.? -?6.00 98.79

3989,35 1,79 J55.52 295.78 60.J6 8 39 48 3389,3 -?.J9 J49.O0

2785.05 -30.88 81.0_ 309.75 73.33 8 3? 48 ?JB3,| -38.77 77.37

3926.29 7.73 J47.08 897.J2 56.60 ? 58 30 3386,3 3.78 J40.87

NJO-COURS£ EXECUTION ACCURACY ORBIT _ETERMJNAT[ON ACCURA(v

SGT 5898.4 SGR 395.2 SG3 93.7 ST ?058.A SR 383.4 ss 438.5

RRT ,S057 RRF .4866 RTF .9555 CRT .]P93 CRS -.7J11 CST -,99?7

SGB 53J3.J R23 .0016 RJ3 .9555 LSA 7174.0 MS4 ?40,6 554 IJ.3

$5I 5_02.1 SG2 340.7 THA ?.l? EL1 ?074.9 EL? 737,9 ALr 8.30

LAUNCH 0AT£ JAN 1 J966 rL|GHT TINE 204.00 ARRIVAL CAT£ JUL ?4 ;966

HELZOCENTR[C CONIC

RL J47.10 LAL .00 LOL J00,i3 VL

RP J08.07 LAP -J,43 LOP 51._ VP

RE ?J3,599 GL 5.41 GP ±4._3 7AL

PLAN[TOC[NTRIC CONIC

C3 75,B|B VHL 6,707

LNCH ATNTH LNCH T|NE L-| TIH[ IN] LAT

90.00 4 18 56 350J.67 -Z0,46

90.00 0 38 28 4883.60 .96

|O0.O0 6 5 7 3J59.36 -83.48

100.00 | 34 39 4046.]3 3,71

110.00 ? 59 10 2802_5] -79.94

]JO.OO J 57 85 397_75 9.57

CIrrERENTIAL CORRECTIONS

T0_ ?.J376 TRA 6.4620 T(3-|.O_06 B_U |,1055

ROE .3595 RRA .J540 RC3 -.005| F4U .00507

F0E .3756 FR4 |.41?3 FC3 -.0579 _SP 1759l

808 ?.?096 DRA 6,4639 B(3 |_0906 _$P -310

CISTANCE 591.627

25.631 5AL J5.02 4?L 88.10 NCA 511.41 SN4 115.66 £CC .36693 INCI,90J6 Vl 30.287

36.J75 54P 81.34 A?P 86.74 ?AL 150.39 TAP J0}.80 RCA 72.g_ APO 158.33 V2 35.067

40.08 ?AP 178.55 ETS 220.38 74[ 132,92 ET[ J84,89 7AC 139.64 [TC 166.25 CLP 174.09

0LA 23.32 RAL 56.94 R40 6_69.5 VEL J4.048 PTH 8.56 VHP J3,5]0 0PA 10.38 RAP 43.26 ECC ?.Z478

il_ LONG INJ RT ASC INJ A?NTH INJ T[N£ PO _ST TiN [NJ ? L4 TINJ ? LONG

131.0| 3|0.76 69.9# 5 17 J8 790J.7 -73,00 )?3,Z?

173.58 301.09 61.70 | 48 37 3626.6 -2,83 166.95

106.9"6 31J.89 70.88 6 57 46 Z559.4 -73.87 98.98

158.65 ?99.56 60.32 2 48 85 _44_.J -,26 J57.J2

87.26 3|4,89 78.67 8 45 37 2707.5 -37,0J 73,67

149.73 895.97 57.03 3 3 41 3375.7 5,16 143.41

NI0-COURS£ EXECUTION 4CCURAC v ORBIT DE TERMINATiON ACCUR4C Y

$5T 5871,3 SSg 385.0 553 9J.9 ST 1994.9 SR 369.? SS 461.8

RRT .5241RRF .5067 RTF .9614 CRT ,7667 CRS -.6937 CSr -.9939

560 5285.3 R23 .0009 Ri3 .9614 LSA 2066.7 MS4 741.5 55A IO.?

651 5275.1 SG2 327.6 TH4 ?.80 ILl 2015.2 EL? ?34.9 ALr B.?O

LAUNCH 0ATE JAN I ]966 FLIGHT TIN£ 806,00 ARRIVAL CAT[ JUL ?6 1966

HELIOC£NTRIC CONIC

RL ]A7.lO LAL .00 LOL 100,13 VL

RP 108.03 LAP -l.85 LOP 54,77 VP

RE ?17.144 GL 4.60 GP -4.50 ?AL

PLANE TOCENTRIC CONIC

C3 87.944 VHL 9.378

LNCH ATHTH LNCH T]M_

90.00 4 35 9

90.00 0 37 3I

100.00 6 19 38

lO0.O0 ! 35 49

llO.O0 8 Ji 2]

]]0,00 ? 0 89

O|FF£RENT|AL CORRECTION5

TOE ?.J335 TR4 7.1J7I TC3 -.8813 84U 1.0368

ROE .5776 RRA .|883 RC3 -.0039 FAU .00379

FOE .3715 FRA i.5086 FC3 -.0373 8SP |7478

BOE ?.8123 BRA ?.|JgA 8C3 .88J3 FSP -303

01STkNC[ 594.934

85.593 5&L 16.64 47L 88.24 HCA 314.62 SM4 115,46 ECC .38850 |NC 1.758J vJ 30,?B7

36.J6| 54P 87.5_ _7P 88.76 T4L 149,15 TAP 103.78 RCA 70.60 APO 160,37 v? 33,080

38.4J ZAP I_.77 ETS 815.95 74E |3?,74 £TE |84.83 ZAC J41,74 E TC J65,64 CLP 173.10

0LA 25.06 RAL 58.85 R_0 6569,? VEL 14.467 PTH 2.63 VHP 14,761 OPA JJ,35 RAP 47,38 [CC ?,&473

L-I T|H[ IN] LAT IN] LON5 IN] RT 45C IN] 4ZHTH IN] TZM[ PO CGT T|M IN] ? LAT _NJ ? LONG

3_0_:_7 -?0.33 13j.30 315.J_ 69.88 5 33 35 8906,1 -??.91 J73.36

4891.72 3.00 177.|0 304.63 6J,83 I 49 2 3691,7 -.79 ]70.47

3169.53 -83.19 107,63 3J6,82 70.59 7 |? ?1 8569.5 -?3,63 99.68

AJ03.A? 3.64 |61.81 303,18 60.60 ? 44 J3 3303.3 1.68 135.76

88|9.?0 -89.58 83.48 3J8.63 7?.03 8 38 ?J ?719.7 -3],75 74.94

A086.09 11.43 158,43 899.68 5?,36 3 7 35 3486.J 7.07 J46,07

Hi0-COUR$£ £XECUT_ON JCCuR4CY ORBIT _£TERN[NA T_ON ACCURAC _

SGT 5741.9 SGR 373.8 $53 90.3 5T J943.9 5R 354.8 55 46#.7

RRT .5424 RRF .5?68 RTF ,9670 CRT .?446 CR5 -*6769 CST -,995J

SGB 5?55,? R83 .0004 RI5 .9670 LGA ?0J6.5 HS_ ?40.? SGA J0.0

SGi 5845.8 SG? 3J3.8 THA 8,87 £L! J967.0 [L? ?34.6 ALr 7.B5

7164



JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL 2, 1965-66 )

LAUNCH _ATE JAN I |966 FLIGHT TIME ZDB.OO JRRIVAL DATE JUL ZB 1966

HELZOCENTR|C CC_N|C 0|STANCE 597.22Z

RL J47.10 L4L .00 LOL 100.13 VL Z5.§57 GAL 18.44 A?L 88.40 HE? 512.64 SM4 115.Z8 [CC .4106l INC 1.5976 Vl 30.ZB?

RP J0?.gg LAP -|.0T LOP 57.98 VP 36,|48 GAP 23.99 ATP 88.82 TAL J48,06 TAP 105.g0 RE4 67.94 APO 16Z,61 V? 35.09Z

RC ZJS.662 GL 3.BZ GP -4.45 74L 36.92 TAP ITD,S9 ETS 2JZ.IO ?a[ 132,50 IT? J84.26 ?A( 145.?B ETC J64.95 CLP I?Z,04

PLAN[TOC[NTRIC CC_I|C

C5 I02.7|5 VNL |0.135 DL4 24.56 RAL 60,55 RAD 6570.0 VEL 14.968 PTH 2,20 VHP 15.||3 CP4 12.07 RAP 49,45 ECC 2.6904

LNCH AZMTH LNCH TIME L-] TIME INJ LAT INJ LONG |NJ RT ASC |NJ A?MTH _NJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

90.00 4 50 |7 351J.05 -20,24 J3|.62 319.25 69.76 5 48 48 29JI.D -22.8J J23.B9

90.00 O 35 57 4354.23 5,00 180.60 308.01 62.09 I 48 3| 3754.2 1.22 J73.96

100.00 6 33 4 3179.65 -Z2,96 J08.30 320.32 70.32 ? 26 4 25?9.? -25.44 ]00.3?

100.00 I 35 5J 4160,86 T.55 16_.OJ 306,62 60,96 2 45 II $560,g 5.6Z 156.42

IJO,O0 B 22 46 2836,44 -29.22 84,65 322,T3 71.42 9 l0 2 2236.4 -31.48 26.J7

ll0.00 Z 2 38 4076,84 I3.26 155,23 _03.21 58,20 3 |0 35 3476.8 8.96 148.??

01rFERENTI4L CCRRECTIONS M_0oCOUR$E E_[CUTZON ACCURACY (_BIT _ETERNINA TIC_I AccuRAc_

TOE 2,I353 TR4 7,8258 TE3 -.6936 BAU .9524 SGT 5206,3 SGR 361.2 SG3 88.6 ST |894,6 SR 330.? SS 426.J

• ROE .595| RRA .2J|4 RE3 -.0024 FAU ,0024J RRT ,5596 RRF ,5452 RTF .9722 CRT .7225 CRS -,6609 CST -.9962

r0E ,3685 FRA 1,6J44 FC3 -.0203 gSP 17462 SG8 5Zig.8 R23 -.O00Z RI3 ,9722 LSA J96g.9 MSA 236.9 SS4 9,4

90E 2,2;66 BRA ?,828T 8E3 .6936 FSP -298 SGJ 5210.3 SG2 299.1 THA 2.23 ELI I910.6 EL2 232.2 *LF ?.6T

LAUNCH OAT[ JAN I 1966 FLIGHT TINIE ZJO.O0 ARRIVAL 0ATE JUL 30 ]966

H£LZCK:[NTRIE CONIC

RL J4?.JO LAL .00

RP 102,95 LAP -.BS

RC 220,J52 GL 3.08

PLAN[TOC[NTRIC CONIC

C3 J20,849 VHL 10,S93

LN(H AIMTH LNCH TIME

$0.00 5 4 I8

90.00 0 33 43

JO0.O0 6 45 40

lO0,O0 I 35 2

liD.DO B 33 El

!10.O0 2 _ 50

DISTANCE 599,B50

LOt. 100.13 VL 25.523 GAL 20,44 AZL 88.58 HCA 381,05 SNA JlS,ll [CC ,43370 INC 1.4JST Vl 30._87

LOP 61.19 VP 36.I36 GAP 25,60 AZP 88.90 TAL |47,15 TAP I08.2I RCI 64.$5 APO 165.26 v2 35,105

GP -4,4J ?AL 3_.64 TAP I69,89 ITS 208,73 24_ 132.16 £T£ 184,68 rA( I45,72 ETC J64.I? (LP J?0.SS

OLA 24.09 RAL 62.03 RAO 6570.3 V[L J5,562 PTH 2.77 VHP 16.082 OPA |2.25 RAP 5J.44 ?CO 2.9889

L-I TIM_ INJ LAT INJ LONG INJ RT ASC INJ A_MTH INJTtME PO CST T_M INJ 2 LAT INJ 2 LONG

3516.26 -Z0.II I3J.S5 323.12 69.64 6 2 54 2916.3 -22.T1 124,25

4415.81 6.95 184.08 311,18 62.46 1 4T 19 3815.8 3.2I ITT.39

3189.43 °28.74 108,94 324,16 70,05 ? 38 49 2589.4 -25.25 101.04

42|7.$7 9.41 168,21 309,86 61,50 2 45 20 3617.9 5.54 161.52

2852,51 -28,87 85,76 326,57 70.85 9 20 54 7852.5 -31.21 77.34

4127,56 I5.06 158.06 306.55 58.95 3 I2 38 3527.6 10.84 151,5J

C_8JT OETERMINATION ACCURACY

ST J649.7 SR 321.T $S 49J.3

CRT .7015 CRS -.6463 CST -.9970

kSA IS26.8 MS4 25J,5 S54 B,8

ELI 1#63.6 EL? 227,6 4LF 7.06

DIFFERENTIAL C_REETI_S

TOE 2.1444 TR4 8.6023 TC3 ".5242 8AU .8469

RO( ,6122 RRA ,Z41Z RC_ -,0006 rAU *0008J

FOE ,3683 FRA 1.7332 FC3 -,OO58 8SP 174|4

BOE 2.230I BRA 8.6057 BE3 ,5242 FSP -293

MI0-COURSE EXECUTION ACEUR4CY

8GT 5J67.0 SGR 347.5 SG3 BT,J

RRT o5761RRF ._638 RTF ,9770

SG8 5178.7 R23 -.0009 RI3 .9770

SGI 5170.9 SG2 763,9 THA ?.23

L_UNCH DATE JJN J J966 FL/GHT T/ME 2J2.00 ARRIV4L DATE AUG l J966

HELIOCENTRIC CONIC

RL |42.10 LXL .O0

Rp |OT,g| LAP -.?0

NC 2ZJ.615 .GL 2o37

PLANETOCENTR|E CONIC

C3 143.327 VHL 11.972

LNCH A?NTH LNCH T|NE

90.00 5 |7 9

90.00 0 30 46

J00.OQ 6 57 15

JO0.O0 I 33 22

JlO.OO B 43 2

]10.00 2 4 4

0|STANCE 60I.I29

LOL tO0.|3 VL 25,492 G4L 22.T0 4?L gS.?S HE4 324.2T S_ I14.95 ECC .4612_ INC [,Z06T Vl 50._1

LOP 64.41 VP 36.126 G_F 2T.46 _?P 89.02 T_L |46,4T TAP 1|0.74 RCA 61,58 _PO I6B.SI v? 55.]12

GP -4,36 ?AL 54.57 ?AP |68.76 ET$ 205.74 7AE 131,7J ET[ JS4,SS 7AE I47,55 ETC J63,52 CLP 169,63

OLA Z3.58 RAL 63.2? RAO 6570.6 VEL 16.268 PTH 2,85 VHP 17.206 OP4 I3,32 R_P 53.55 ?CO 3.5568

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A?MTH ]NJ TIME PO EST TIN INJ 2 LAT INJ _ LONG

3521.28 -19.99 J32.2T 326.69 69.52 6 15 SO 292|.3 -22.60 124.57

4476.J7 8.83 187.5| 314.13 62.99 I 45 22 5_76,E 5.14 lB0.TB

3|98.56 -22.52 109.53 327.69 69.8I 7 50 33 259_.6 -25.07 101.66

4274.J3 11,22 17|.40 312,87 62.11 2 44 36 5674.1 ?.41 J64.70

2867.60 -28.33 86.81 330.J0 70,32 9 50 49 2267.6 -30,9_ 78.44

4J77,85 J6,BJ 160,91 309.67 59,79 3 J3 42 3577.9 32.67 J54.25

_8IT 0ETERNINATION 4ECUR4C_

ST J808.1 SR 304.0 SS 508.?

CRT ,_82I CRS -.6334 CS? -.9976

LS4 1889,5 MS4 224.2 SSA B,3

ELI 1820.2 EL2 220.8 ALF 6,64

0ZFFERENTZAL CORRECTIONS

TOE 2.1661 TRA 9°4550 TC3 -,3726 BAU .T|40

ROE ,6290 RR4 .2710 RE3 ,00]3 FAU-.O0|JO

FOE .57|2 FRA I,8668 FC3 .O06T BSP 17353

SO? 2.2556 BRA 9.4589 BE3 ,3726 FSP -289

HID-COURSE EXECUTION ACCURACY

SGT 5123.2 SGR 332.7 SG3 65.6

RRT .5_14 RRF .5808 RTF .9gi4

SGB 5134.0 R23 -.0015 RI3 ,9814

SGJ 5127.0 SG2 268.D TH_ 2.21

LAUNCH _ATE J4N ! I966 FLIGHT TIME 214.00 ARRIVAL 0*TE AUG 3 J966

HEL_C_ENTR_C CONIC

RL J47.J0 LAL ,OO

RP J07.87 LAP -.52

RE 223.050 GL 1.69

PLANETOCENTR_C CONIC

C3 I71.469 VHL 13.O95

LNCH ATMTH LNCH TIM_

90.00 5 28 49

90.00 0 26 56

|00.00 7 7 44

JO0.O0 J 30 43

JJO.DO 8 3l 43

liD.D0 Z 3 |4

01STANCE _01.304

LOt. JOO,|3 VL 25.463 GAL 23.27 A?L 89.04 HCA 327.49 SMA |I4.80 [CC .4S694 _NC .9618 Vl 30,267

LOP 67.62 VP 36,118 G_P 29.61 ATP 89.19 TAL 146.06 TAP 1J3.55 RE4 57,75 kPo I7J.85 v2 35,130

GP -4,32 7AL 33.74 Z_p 167.48 ETS _03.D8 ZAE 131.J3 ETE |84,49 7AC |4S.25 ErE 162.40 CLP 168.24

0LA _3.05 RJL 64.25 RAD 65?0.9 VEL I7.JJJ PTH 2,93 VHP I8.500 DPA J3.93 R_P 35,I3

k-| TIME IN| LAT IN| LONG IN| RT ASC IN| AZNTH |NJ TIME PO ?ST TIN IN| 2 LAT

3525.63 -19.89 |32.54 329.90 69.42 6 27 34 2S25.6 -22.51

4535,08 10,63 J90o90 3JS.BJ 63,_0 J 42 33 3935.J 7.00

3206.65 -22.33 IJ0.06 330.88 69.60 8 I 11 2606.6 -Z4.91

4329.29 I2,96 J74,58 315.6J 62.83 Z 42 52 3779.3 9.22

2881,35 -_8.2J 87,75 333.28 66.84 g 3S 44 228J.3 -30.69

4227.36 18.48 163.78 312.53 60.72 3 |3 4| 3627.4 14.44

0_FF£RENTIAL CCRR[CTIONS

TOE Z.2093 TRAIO.3S86 TC3 -.23T3 B4U ,5439

ROE *6458 RRA ,3002 RE3 .0032 FAU-.0D34S

FOE ,3?88 rRA 2.0191 FC3 .0176 BSP 17j80

_0_ 2.5008 BRAIO.4030 BE3 .2373 FSP -282

NI0-COURSE EXECUTION ACEURAC_

SGT 50T6.5 SGR 316.T SG3 _4.3

RRT ,6056 RRF .5965 RTF ,$853

SGB 5086.4 R23 -.002J RI3 .$833

$GI 5060.1 SGZ 25J.8 TH_ 2.17

ECC 3.6219

_NJ 2 LONG

|2A.85

J_4._O

J02.20

|6T.29

?9._3

156.99

ORBIT DETERMINATION ACCURAEY

5T |770.5 SR 265,8 SS 551.2

CRT ,6651 CRS -.6230 CST -.99_4

LSA J83_.0 MS_ 215,0 $SA 7,T

ELI J7S0.8 £L_ 212,? 4LF 6.??

ZJ65



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 2, 1965-66)

LAUNCH 0ATE JAN | J966 IrL|(,HT TIME 216.00 ARRIVAL CATE AUG 5 1956

HELIOCENTRIC CONIC

RL 147.10 LAL .00

RP 107.84 LAP -,33

RC Z24.456 GL 1,04

PLANETOC[NTRZC CON|C

C3 207.084 VHL 14.390

LNCH A?MTH LNCH TIME

90,00 5 39 JZ

90.00 0 22 8

I00.00 ? J? 3

lO0.O0 J 26 _?

JlO.O0 b 59 18

JlO.O0 2 1 l|

0ISTANCE 600.034

LOL |00,13 VL 25.439 GAL EB.E1 AZL 89,33 HCA 330.71 SNA J|A.6B [CC ,53434 INC .6694 vl 30.ZP7

LOP ?0.84 VP 36.|J2 GAP 32,14 AZP 89.42 TAL 146,00 TAP J|6.?J RCA 53.A0 APO J75.95 VZ 35.141

GP -4.Z1 7AL 33,18 7AP 166.02 ETS EO0.6g 7AE 130,31ETE 184.37 ZAC 150.T7 ETC 16|.44 CLP 166.68

0LA 22.5J RAL 64.95 RAO 6571.2 V[L 18.122 PTM 3.02 VHP 20.009 0PA |4.44 RAP 56.76 £CC 4,4081

L-I TIME |NJ LAT IN] LONG IN] RT A6( |NJ AZMTH |NJ TIME PO CST TIM |NJ 2 LAT JNJ Z LONG

3528.77 -|9.82 J32.74 332.72 69.35 6 38 0 Z928.8 -22.45 J23.06

459Z,33 12.35 |94.24 3Jg,J7 64.3| J 38 40 3992.3 8.79 Jg?,3e

3213,22 -22.18 J10.48 333.67 69.43 8 10 3? 2613.2 -24,78 102.65

4383,lJ 14.6| J77.72 3|8.03 63.63 Z 40 0 3783.J |0.95 J?O.B4

2893.34 -27.93 88.5? 336.05 69.4A 9 47 32 2293.3 -30.46 80.29

4275.76 20.07 |66.63 3|3,08 6J.73 3 12 27 3675.8 16.J3 159.72

MI0-COURSE EXECUTION ACCURACY OR6JT DETERNJNATION ACCURACY

SGT 502|.9 SGR 299.3 SG3 83.0 ST 1732.5 SR Z6?.I SS 558.6

RRT ._j?_ R_F .6095 RTF ,9687 (RT .6499 CRS -.8J37 CST o,99_

SGB 5030.8 R23 -.0026 RJ3 .988T LSA 1628.5 MSA 204,3 SSA 7.!

SGI 50_5,3 $62 235.4 THA ?.J| EL/ 1741.3 EL? 202.0 ALF 5.80

D|FFER[NTIAL CC_gRECTIONS

T0E 2,2686 TRAil.434? TO3 -.IJ94 BAU .3308

"0£ .6623 RRA .3270 Re3 .0050 FAU-.OO6A_

FOE .3903 FRA 2,1gJl FC3 .0269 8SP l?|03

BOE 2.3633 BRAI|,4394 8C3 .Jig5 FSP -279

LAUNCH OATE JAN | J966 FLIGHT TIME 218.00 ARR|VAL OAT£ AUG ? 1966

HELIOCENTRIC CONIC 0ISTANCE 396.859

RL |47.|0 LAL ,OO LOt. |00.|3 VL 2_.419 GAL 3J.6! ATL 89,69 HCA 333.94 5MA

RP I07.80 LAP -.J4 LOP TA.O? VP 36.109 GAP 35.11 ATP 89.72 TAL |A6.37 TAP

RC 225.834 GL .42 GP -4.22 7AL 32.93 TAP 164.34 ET$ 188.52 ZAE |29.4j ETE

PLANE TOCENTR|C CONIC

C3 252.665 VHL JS.Sg5 DLA 2J.94 RAL 65.3J RAO 6571.5 VEL lg.33g PTH 3.10 VHP

LNCH ATMTN LNCH TIME L-I TIME IN] LAT

90.00 5 48 13 3530.|2 -J9.78

90.00 0 J6 3 4647,Tg 13.96

IO0.O0 ? 25 5 32J7.75 -22,07

JO0,O0 l 2J 51 4435.5g /6,iT

]JO.O0 9 5 39 2903.J0 -27,69

J10.00 I 57 46 4322.8i 21.56

OIFrERENTIAL C_RECTIONS

TOE 2,3593 IRA|2.5772 T(3 -.0J69 8AU .06|I

ROE .6TgO RRA .3500 RC3 .0065 FAU-.O|02?

roe .4082 FRA 2,3878 re3 .0352 89P J698|

806 2,455| BRA|2.582! 8C3 .OJ_i FSP -275

114.58 [CC .57?19 |N( ,3|0? VJ 30.Z87

J20.3J RCA 48.44 APO 180.7J V2 35.153

J84,23 ZAC 152.J0 ETC J60.48 CLP |64.90

2|.777 DPA 14.88 RAP 58.|9 ECC 5.1582

IN] L(_IG IN] RT ASC IN] AZMTH JNJ TIME PO CST TIN IN] 2 LAT JNJ 2 LONG

|32.83 335.07 69.32 6 47 3 2930.J -22.42 125,1_

197.5J 32J.15 65,1J i 33 30 4047.8 J0,49 190.55

110.77 335.99 69.3J 8 18 43 26J7.8 -24,68 102.95

180.82 320.07 64,51 2 35 47 3835.4 |2.60 J73,84

89.23 338.35 69.Ji g 54 3 2303.J -30.27 80.99

|6g.47 317.26 62,81 3 9 49 3722.8 17.74 J62,42

MID-COURSE EXECUTION ACCURACY ORBIT D6TERMINAT[ON ACCURACY

SGT 4g6J.i SGR 280.T SG3 81.7 ST J695.0 SR 248.| $5 592.4

RRT .6259 RRF .6194 RTF .99J5 CRT .637J CRS -.6064 CST -.9992

568 4969,0 R23 -.003J RI3 .9915 LSA J802.3 NSA J9_,4 ssA 6.5

SG| 4964,2 SG2 2|8.6 THA 2.03 EL| J702.A EL2 |90.4 ALF 3.40

LAUNCH OAT[ JAN J 1966 rLIGNT TIME 220.00 ARRIVAL D4T£ 4UC 9 1966

HELIOCENTRIC CONIC

RL J4?.lO LAL

RP I07.77 LAP

RC 221.J82 GL -.J6

PLANETOCENTRIC CONIC

C3 3||.642 VHL ]7.653

LNCH ATMTH LNCH TIME

90.00 5 55 44

90.00 0 8 25

100.00 ? 31 40

IO0.O0 | |5 JO

llO,O0 9 |0 3?

l|O.O0 J 52 42

0JFFER[NT|AL CC_RECTION5

TO[ 2.489J TRAJ3._277 TC3

R0E .696I RRA .3661RC3

FDE .4344 FRA 2.6124 FC3

B0£ 2.5846 PRAJ3,8326 BC3

01STANCE 59J.172

.00 LOL J00.|3 VL 2_,404 5AL 35._6 A7L g0.J4 NCJ 331.16 SMA 1]4.50 ECC .626J6 IMC .J374 vl 30.287

.05 LOP 77.29 VP 56.110 GAP 38.64 AZP 90.J3 TAL 147.26 TAP 124.44 RCA 42.8| Ago 166.20 v2 35.164

GP o4.16 ?AL 33.04 7AP 162.38 ETS 196.52 7AE 126.17 E?£ J84.06 7A( |53,16 £TC 139.3_ CLP 162,86

0LA 21.34 RAL 65.30 RA0 65?|.8 VEL 20.807 PTH 3.J8 VHP 23.86J 0PA 13.Z5 RAP 59.36 [CC 6.J288

L-I TIME IN| LAT IN| LONG IN| RT A$C IN| A7MTH _NJ TIN_ P0 CST TIM JNJ 2 L4T JNJ 2 LONG

3_28.99 -19.8J 152,_6 336.88 69.3A 6 54 33 2929.0 -22.45 125.0_

470|.44 |5.47 200.72 322.67 6_.98 | 26 46 4101.4 |2.10 J93,67

3219.65 -22.02 110.90 337.77 69.26 6 25 20 2619.6 -24.65 103.08

4486.02 17.63 J93.88 3_1.66 65.46 2 29 56 3886.0 J4.17 |T6,79

29J0.08 -27.32 89.70 340.09 68.88 g 59 7 2310.J -30.|4 B|.AB

4368.35 22.95 J72.28 318.98 63.94 3 5 30 3768.3 Jg.26 J65.08

MI0-COUR$[ EXECUTION ACCURACY ORBIT 0[TERN]NAT]ON ACCURACv

.0708 8AU ,2967 SGT 4891.8 SGR 260.9 553 80.6 ST |6_3.9 SR 229.2 SS 633.7

.0076 FAU-.01_3J RRT .6300 RRF .6244 RTF .9938 CRT .6268 CRS -,6OOT CST -,9994

.0425 BSP J6812 5GB 4898.8 RZ3 -.0036 R|3 .9938 LSA 1776.7 MSA J79.6 9SA 6.0

• 07|2 FSP -272 5GJ 4884.6 $G2 202.5 THA l.g3 ELI 1662.2 EL2 J7?.9 ALF 5.02

LAUNCH DATE JAN 2 J966 FLIGHT TIME TO.OO ARRJVAL DATE MAR J3 J966

HELIOCENTRIC CONIC

RL |47.J0 LAL ,00

RP J07.94 LAP 2.83

RE 73.845 GL 9.98

PLANETOCENTR[C CONIC

C3 6_.TT3 VHL 8,333

LNCN ATNTN LNCH T|ME

90.00 J 32 54

90.00 J0 25 31

JO0.O0 2 A8 8

|00.00 1| 52 59

110.00 3 42 34

J|O.O0 _3 J3 2

O_F_ER_NTIAL C(_RRECTION5

TOE -.0608 IRA -.8679 TC3 -.0986 BAU .1123

R_E -.5481 RRA .2J06 RC3 .0690 FAU .J0923

FOE .J964 FRA-|,S64| FC3-l.3553 BSP 1261

B0£ .5_13 BRA ,893l BC3 ,|204 FSP -65|

0IgTANC[ Z13.79!

LOL iOJ.i5 VL 30.098 GAL -l_.67 ATL g7.|4 HCA 98.81 SMA

LOP 199.97 VP 39.503 GAP -1.28 ATP 90.44 TAL 255.J? TAP

GP 12.39 7AL J66.33 TAP 76,17 ETS 354.58 7AE 173.0J £TE

J47.?0 ECC .27004 INC 2.8622 V| 30.2_7

353.98 RCA |07.82 Ago |87._9 V? 35,|08

J25,07 _AC 37.65 ETC JTO,3_ CLP -73.83

0LA -]2.00 RAL 290,69 RAO 6569.3 VEL 13.825 PTH 2.52 VHP 4,6J8 0PA -9.53 RAP 304.49 ECC 7.1483

L-1 T_M_ |NJ LAT |NJ LONG |NJ RT A$C IN] A_NTN IN] TIN? PO CST T|N |NJ 2 LAT IN] 2 LONG

2|4|.67 -|7.73 36.92 J70.34 JJ2.44 2 8 36 |34|.7 -|4.54 29.70

_549.65 28,30 258.50 J79,68 9J,06 JJ 58 | 4949.7 28.13 249.84

1898,g? "19.20 18.42 J69,69 113.36 3 Jg 4? 1299.0 -|5.88 JJ.ZO

5_67.59 29.89 237.78 J79.70 90.36 13 20 46 4667,6 29.62 228.g_

|728.52 -23.07 3.38 167.78 |13.95 4 ]! 22 J128.3 -Ig._O 356.38

50J0.80 34.15 2|8.22 J?g,63 88.43 14 38 33 4410.8 33.56 E09.03

MIO-COURS[ EXECUTION ACCURACY ORBIT DETERMINA T|ON ACCURACv

SGT 631.g SGR 420.| SG3 2J7,7 5T J87.3 5R 378,6 SS J44.4

RRT -,3512 RRF -,4477 RTF .6500 CRT .|06? CR5 .4777 CST -.8080

5GB 758.B R23 .0968 R|3 -.6_A2 LSA 385.7 MSA 224.0 55A 18.8

SGI 658.J SG_ 377.6 TH_ |60.04 ELi 379.3 EL2 |85.9 ALF 86.02

ZJ66



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 2 1965-66

LAUNCH D4T[ JAN Z ]966 FL|GHT TIN[ 72,00 ARRIVAL DJfE NAR 15 1966

H[LZOC[NTRIC CONIC

RL J47oJD L4L ,DD

RP JO?.�B LAP Z.72

RC ?6.070 GL 9.80

PLANCTO(ENTRI( CON](

C3 6g,053 VHL g.249

LNCH A?NTH LNCH TIME

90.00 I 35 4

90.00 10 25 19

lO0.O0 2 50 J3

I00.00 J| 52 52

110.00 3 44 27

110.00 J3 ]5 7

DIFFERENTIAL C(_RECTION5

TOE -.0528 TRA -.9343 TC3 -,]4|6 gAU .]4TT

ROE -,5378 RRA ,2J79 RC3 .0793 FAU ,11324

FOE .I940 FRA-|.6009 FC3-I,4406 BSP I545

BO[ .5402 8RA .9594 8C3 .1683 FSP -684

0ISTANCE 220.2)|

LOL 103,15 VL )0,055 GAL -I5,49 A?L B?,E£ MCA 102,02 SNA J47,27 ECC .26702 IN( Z.T196 V! 30.191

LOP 203.19 VP 39.458 GAP -.68 A7P 90.56 TAL 254.75 TAp 356.78 RCA I07.95 APO I66.59 v2 35.095

GP |2.60 7AL 166.30 ?AP 81,11ETS 35S.51 ?AE 110.25 Ef[ 138.15 74C )5.18 [TC ]70.95 CLP -80.94

0LA -|Z,J4 RAL 290.94 RA0 6569,3 V[k |3.763 PTM £.SI VNP 4.5|6 OPA -9.4? RAP 302.58 [CC 2.J200

L-] TIN[ IN] LAT ZNJ LONG IN] RT ASC IN] ATMTH |NJ TIME PO CST TIM IN] Z L4T IN] 2 LONG

2131.0l -I7.46 36,86 170,18 118.66 Z I0 35 153I,0 -14.24 29.06

5548.46 28.30 258.41 179.54 91.0J I] 57 4T 4948.5 28.14 Z49.15

I888.59 -18.92 |7.78 169.52 I]3,58 3 2I 4] I288.6 -IS.fiT 10.59

5266,12 29.89 237.67 ]T9.56 90,30 13 20 38 4666,l 29.6I 228.e?

1718.73 -7£.78 2.97 167.6| 116.20 4 13 6 l]IB.? -19.07 355.80

5008.74 34.J5 2]8.06 179.50 88.3) J4 38 35 4408.7 33.54 208.8?

N]0-COURSE EXECUTION ACCURACY (_SIT DETERN|NAT]ON ACCURACY

$GT 704.6 SGR 424.8 SG3 228.0 ST 202.6 SR 316.3 SS 145.B

RRT -.3996 RRF -,4794 RTF ,702J CRT ,0519 CR5 .4724 CST -.8388

fiG8 828.8 R23 .0948 RI3 -.T282 LSA 383.3 MSA 2)7.9 554 I8.9

5GI 732,6 SG2 374.6 THA 16].43 ELI 576,6 £L2 208,I ALF 87,49

LAUNCH 04TE JAN Z 1966 FLIGHT TIN| 74.00 ARRIV4L DATE MAR J7 I966

HELXOCENrRf( CCWIC

RL J4T.JO LAL ,00

RP 108.02 LAP 2.80

RC 78.316 GL 9.62

PLANETOCENTRIC CONIC

c3 66.38£ VHL 8.146

LNCH 4?MTH LNCH TINE

90.00 I 3? 31

90.00 J0 25 IT

I00.00 2 5£ 34

]00.00 JI 52 55

110.00 3 46 36

JIO.O0 I3 15 £2

OISrANC£ 226.683

LOL 101.15 VL _O.004 GAL -_5.)] AZL 87.30 HCA I05.84 SMA

LOP 208.4] VP 39.409 GAP -,JJ A?P 90.?| TAL 254.2) TAP

GP I3.18 7AL 186.84 ZAP 86.06 _TS 356.58 ?AE 167.23 ETE

146,78 ECC .26407 INC 2.6951 VI 30.28?

359,47 RCA ]08.02 APO ]85.54 v2 35.082

|46.32 7AC 34.00 _TC J21.54 CLP -85,95

0LA -|Z.89 RAL 29J.84 RAO 6389.3 VEL |3.?0J PTM £.50 VHP 4.44£ OPA -9.39 RAP 300.77 ECC 2.0922

L-I TIME IN] LAT IN] LONG IN] RT ASC IN] A?MTM IN] TIME PO CST TIM |NJ 2 LAT |NJ Z LONG

2J20.08 -IT.I? )3.59 170.07 lj2.87 2 ]2 _] |580,l -J5.92 28.41

554?.39 28.30 258.)3 |79.45 90.87 II 57 45 484?.4 28.I4 249.67

J827.94 -18,63 J?.|£ J69,4| J]3.9I 3 23 58 ]£77.9 -J5.25 9.96

5264.78 £9.89 £37,57 J79.47 90.25 |3 £0 40 4664.8 29.6| 228,??

J708.70 -£_,48 2,33 J67,48 JJ6,46 4 J5 _ J108,7 -J8,74 355,21

5006,76 34.|4 £|?.9J |79.40 88.84 14 38 49 4406.8 33.5£ 208.72

ORBIT DETERM|NATiON ACCUR4CY

ST 219._ SR )?Z.8 SS 146.1

CRT .0154 CR5 .4487 CST -.8735

L$A 329.0 MSA 252.9 SSA I9.0

ELI 3T£.2 EL2 £]9.£ 4LF 89.2J

0ZFF£RENT]AL C(_RRECTION$

TOE -.0455 TRA-J.O0)3 TC3 -.J880 8AU .I849

ROE -.5Z48 RRA .2249 RC3 .0900 FAU .||662

FOE .I718 FRA-I.8888 FC)-1.58|3 8SP I850

60£ .5186 8RA |.0£82 8C3 .2084 FSP -?33

MID-COURSE EXECUTION ACCURACY

SGT 785.2 SGR 428.8 $G3 ?)7.1

RRT -.4456 RRF -.508£ RTF ,7433

5GB 894.6 R23 ,098_ RJ) -.7639

SGI 814.5 $82 370.| THA I68.63

LAUNCN 0AT[ JAN 2 1966 FLIGNT TIM[ 16.00 4RRIV&L O4TE MAR 19 1966

NELIOCENTR[C CONIC

RL 147.10 L4L .00

RP 108.06 LAP 2.47

RC 80.58I GL 9.4I

PLANETOC_NTRIC CONIC

C3 64.68? VNL 8,043

LNCH ATNTH LNCH TIME

90.00 ! 40 I4

90,00 tO 25 25

100.00 E 55 ||

100.00 1I 53 9

JIO.OO 3 49 I

110.00 13 15 48

DIFFERENTIAL C_RECTION$

T0[ -.0403 TRA-I.O?50 TC) -.2379 8AU ,2_38

RDE -,5109 RRA .2298 RC3 .IO00 FAU .11826

FOE ,1712 #R4-I.6237 FC3-J.58£7 BSP El?|

80E .5125 8RA J.0993 BC3 .2581FSP -747

O|STANC[ 238.968

LOL IOI.|5 VL 79.948 GAL -|5,13 AZL 8?,39 HCA 108.4§ SNA |46.24 [CC .26II5 TNC Z,6079 v( 30.28?

LOP 209.62 VP 39.354 GAP ,43 ATP 90.83 TAL 253.62 TAP 2.07 RCA 108.0_ APO 184.42 V2 35.069

GP [3._4 ?AL ]66,J4 ?AP 90.80 ETS 357.64 7A( ]64.]6 E/E 15],0I ?AC )2.35 [TC I22.16 CLP -90.82

0L4 -|2.44 RAL 29|.60 RAO 6569.2 VEL |3.640 PTH 2.49 VNP 4.394 0PA -9,29 R4P 299.10 [CC Z,0646

L-I TIME /MJ LAT IN] LONG IN] RT ASC ]NJ _TNTH IN] ?|ME PO CST TIN INJ t LAY IN] 2 LONG

2108.27 -J6.87 34.89 |70.02 115.09 2 15 23 1508.8 -13,60 17.24

5548.44 28,)0 258,27 179.41 90.94 11 57 51 4946,4 28.13 249.60

I866.9fl -18.33 16.45 |89.35 I]4.04 3 £6 18 1t66.9 -14.9? 9.3I

5263.50 Z9.89 237.47 179.48 80.20 13 20 5£ 4663.5 29,60 228.68

I698_36 -Z2.16 1.72 ]67.4I 1]6.T2 4 I? 19 I098.4 -I8.40 354,6J

5004.86 )4.]4 21T.76 178,_5 88.15 J4 39 J3 4404.9 33.5( 208.51

N]O-COURSE EXECUT|CIN ACCURACY (_SIT O[ T[RNINA T|ON ACCURACY

SGT 873,1 SGR 4_|.7 $G3 848.8 ST 837.) SR 367.5 $S 145.5

RRT -.4840 RRr -,5375 RTF .774Z CRT -:0164 CR$ .4444 CST -.8902

888 974.0 R23 .0945 RI3 -.7906 LSA 374,8 MSA 26T.7 S54 19.1

SGI 902.9 SG2 3_3.3 ?HA |63.82 ELl 36?.5 £L2 23T.2 ALr 91.04

LAUNCH OAT[ JAN 2 1966 FLIGHT TIME 78.00 ARR|V4L 0ATE MAR 21 1966

HELIC_ENTRIC CONIC

RL 147.10 LAL .00

RP lDS.]O LAP Z.34

RC 8_.882 GL 9.J9

PLANETC_ENTR_C CONIC

C3 63.026 V_L 7,939

LNCH AZMTH LNCH T/ME

90.00 I 43 J4

90.OO IO 25 39

100.00 Z 58 5

100.00 II 53 29

]I0,00 3 51 41

llO.O0 13 16 21

0ISTANCE £39.268

LOt. |01.19 VL 29.887 GAL -14.96 AZL 87.48 MCA 111.86 SMA 145.65 ECC .£58Z8 INC 2.5176

LOP £|2.83 VP )9.296 GAP .94 AFP 90.93 TAL 258,9J T_P 4._7 RCA lOB.O) APO I_3.27

GP 13.89 ?AL |66.0] TAP 95.36 _TS 358.?! 7A£ 16|.J_ _TE |54,16 7AC 30.88 £TC 172.80

OLA "|2,80 R4L 292.00 RAO 6569.2 V_L I_._79 PTH _.48 VHP 4:_6_ OPA -g.|8 RAP 297.60

L-| TIME IN] LAT IN] LONG IN] RT A$C IN] A?NTH ZNJ TIME PO CST TIN IN] 2 LAT

2096.99 -18.55 34.j7 ]70,00 1|3.3] £ |8 1| 1497.0 -13.26

5545.69 £8.30 858,2J I78.41 90,9] iI 5_ 5 4945.7 28,13

18_.50 -]8.01 15,25 ]69.33 |14.27 3 £9 | 18_5.5 -14.58

5£62.42 29.89 £37.39 ]79.43 90.16 13 £1 J2 4662.4 £9.59

J687.60 o£1.83 ].06 |67.38 ]16.98 4 J9 50 1087.6 -18.04

5003.08 34.]4 217.68 |?9.)5 68.07 ]4 )9 45 4403.1 33,49

0IFFERENTIAL C_RECTION$

TDE -,0)88 TRA-|.1472 TC3 ",£908 8AU .£619

ROE -.4950 RRA ,_334 RC3 .]JO| FAU .J]906

FO[ .J552 FRA-J,6073 FC3-J,635) 8SP 85J0

BDE .4964 8RA 1,171_ 8C3 ,3108 FSP -768

MI0-COURSE EXECUTION ACCURACY

SGT 968.5 SGR 433.8 SG3 246.9

RRT "._]9_ RRF -,564£ RTF ,7980

SG8 I059,) R23 .0969 RJ3 -,8J]2

SG! 996.5 SG£ )59,4 THA 164.87

V] 30.287

V2 )_.056

CLP -95.52

£CC Z.0372

IN] 2 LONG

27.04

249.55

8.63

218.60

353.98

208.44

ORBIT OET_RM|NAT/ON ACCUR_C v

ST £56.4 SR 361.0 SS J44.1

CRT -.0406 CRS .4£73 CST -.9081

L$4 369.3 NSA 283,1 SS4 J9,2

EL] 361.3 £L2 256.0 ALr 93.32

2367



JPL TM 33-99 EARTH--VENUS TRAJECTORIES t VOL. 2, 1965-66}

LAUNCH CAT[ JAN Z 1966 rLIGNT TIN[ SO.DO 4RRIV4L CAT[ HAR 23 I966

HELZOCEHTRIC CONIC CISTANC£ Z45.5Z6

RL J4T.jO LAL .DO LOL I0|.J5 VL 29.822 G$L -J4.?8 AZL 8T.58 HCA 1|4.87 SMA 145.DZ [CO .1554= INC Z,4232 Vl }D.2B?

RP I08.]4 LAP Z.2O LOP 216.04 VP }9.234 GAP 1.42 AZP 91.02 TAL Z52.12 TAP 6.99 RCA ]07.98 APO ]82.0? vZ 55.04]

RC 85.J52 GL B.95 GP 14.23 ZAL 165.84 ZkP 99.?1 ITS 359.81 ZA[ 158.Z5 ETE ]56.39 ?AC Z9.61 ETC ]23.48 CLP-]OO.D2

PLAN[TOCENTRIC CONIC

C3 6].3TI VHL ?.8]4 CLA -12.78 RAL 292.46 RAD 6569.1 VEL 13.518 PTH Z.42 VHP 4.364 CPA -9.00 RAP 296.30 ECC Z.DJOO

LHCH ATNTH LNCH T|N[ L-I TIN[ IN] LAT IN] LONG IN] RT ASC IN] AFNTH IN] TIN[ PO CST TIM IN] Z LAT IN] Z LONG

90.00 | 46 33 Z084.61 -]6.Z2 ]5.42 120.02 J15.55 Z Zl 18 1484.6 -Iz.go Z6.31

90.00 lO 23 39 3545.20 28.50 258.17 129.43 90.89 11 58 Z4 4945.Z Z8.]3 249.5]

JO0.O0 3 1 18 1843.47 -|7.67 J§.0| 169.53 114.31 5 5Z J IZ43.5 -14.Zl 7.92

]O0.O0 ]1 35 35 3261.32 79.89 Z3?.53 I79.47 90.11 15 21 5T 466].6 29.59 228.54

liD.00 5 34 40 1676.55 -21.48 .37 167.58 117.23 4 22 36 1076.3 -J7,66 353.3}

]J0.OO J5 12 5 500|.42 34.15 2|7,50 179.39 88.00 |4 40 24 4401.5 55.48 208.]]

CIFF[RENTIAL CC_R[CTIONS MI0-COIJRS[ EXECUTION ACCURACY ORBIT 9[ T[RNINATION ACCURACY

T0E -,0356 TRA-I,2205 TO3 -.3457 8AU .3002 SGT 1063.9 5GR 434,4 SG3 248.3 ST 176.3 SR 353.6 SS ]=].9

ROE -.4779 RRA ,2356 RC5 .1J99 FAU ,1J86_ RRT -.5505 RRF -.3897 RTF ,8|53 CRT -.0368 CRS ,4156 CST -,9]92

rc£ .]414 FRA-I.5705 FC5-1.6738 BSP 2830 SG8 1149.1R23 .10|9 R|5 -.8265 LSA 363.7 MSA 298.1 SSA 19.2

90[ .4793 eRA 1.2430 8C5 °3659 FSP -271 SGJ 1093.6 SG2 352.8 THA 163.83 EL1 35=.5 [L2 275.2 ALP 96.42

LAUNCN OAT[ JAN 2 J966 FLIGHT TIN[ 82.00 ARRIVAL [ATE MAR 25 I966

HELIOCENTRIC CONIC

RL 147.10 LAL .00

RP I08.18 LAP 2.05

RE 87.465 GL 8.69

PLANE TO([NTR[C CONIC

C3 _9,72| VHL 7-72_

LNCH ATMTH LNCH TIME

90.00 I 50 I2

90.00 10 26 21

IO0.O0 3 4 49

IO0.O0 JI 54 25

]]O.O0 3 57 35

]IO.OO 15 17 48

OISTAN[£ 2§].744

LC_. J01.15 VL 29.752 GAL -14.60 ATL 87.68 HEA IJ8.08 SMA 144.57 ECC .2_265 IN[ 2.5239 VJ 30.287

LOP Z19.25 VP 59.|70 GAP J.BB AZP 91.09 TAL 25|.25 TAP 9.53 RCA 107.89 APO 180.84 V2 3_.030

GP 14.57 ZAL 165.65 ZAP 203.83 ETS ,95 ZA[ 155.48 ETE 156,0_ zxC 28.56 [TC J74.20 CLP-|OA,30

OLA -12.97 RAL 292.96 RA0 6569.I VEL 13.457 PTH 2.46 VMP 4.3?6 OPA -B.BO RAP Z95.21 [CC 1.9829

L-! TIME IN] LAT IN] LONG IN] RT A$C IN] AZMTH IN] TIME PO CST TIN IN] Z LAT IN] Z LONG

2071.48 -15.86 32.62 170.08 115.77 2 24 45 1471.5 -]2.51 Z5.54

5545.08 28.30 258.17 179,5= 90.89 11 56 46 4945.1 28.15 2=9.50

1850,73 -17.51 14.24 169,40 J14,76 5 55 19 1230.7 "13.82 7,1_

326J.05 29,89 257.29 I79,55 90.J0 |3 22 6 4661,1 29.59 Z28.50

1664,42 -21.I1 359,65 167.43 J17,55 4 Z5 59 1064.4 -]7.26 352,6i

5000.J3 34.13 217.39 179.47 87.94 14 4J 8 4400.1 35.47 208.2J

(_81T 0[T[RMINATION ACCURACY

ST 296.9 SR 344.6 5S J39.2

CRT -.O657 CRS .3932 CST -,9307

LSA 558.6 MSA 511.9 554 19.3

EL| 346.6 EL2 294.} 4LF IOJ._7

DIFFERENTIAL CORRECTIONS

TOE -.0310 TRA-l.2927 TC_ -.4050 BAU ,_581

ROE -.4589 RRA .2369 RC3 .1299 FAU .11736

FOE .J2|1 FRA-1.5249 F(3_1.7042 BSP 3205

80[ .4604 BRA 1.3145 8(3 .42_4 FSP -778

MI0-CCX)RSE EXECUTION ACCURAC_

SGT J164.5 $GR 454.2 SG3 248.8

RRT -.5794 RRF -.6|46 RTF -8268

5GB 1242.9 R?_ .1028 R13 -.838!

$G1 1194.0 $G2 5=5-2 THA 166.67

LAUNCH OAT[ JAN 2 1966 FLIGHT TIME 84.00 ARRIVAL 0ATE N4R 21 ]966

HELIOCENTRIC CONIC

RL ]47.|0 LAL .00

Rp ]08.22 LAP 1.90

RC 89.783 GL 8.40

PL_NETOC[NTRIC CONIC

C5 58.0?2 VNL ?.620

LNCH AZMTH LNCH TIME

90.00 I 54 J2

90,00 lO 26 43

100.00 3 B 41

JO0.O0 11 _4 55

JlO.00 4 I 29

ZlO.O0 13 18 36

CIFP[R[NTIAL C_RECTION$

rOE -.0=14 TRA-I.3636 TC3 -.4625 BAU ,3752

RO[ -.458_ RRA ,2520 RC5 .1400 FAU .I|57_

roe .0991 FRA-J.=684 rC3-1,7255 BSP 556?

B0E ,4404 BRA 1,3840 BC3 .=832 FSP -779

01STANCE 25?°924

LOL 101.15 VL 29.679 GAL -14.41 AZL 87.78 MCA 12J.2B SNA 145.69 £CC .24990 INC 2.2185 Vl 3O.ZS7

LOP 222.45 VP 59.102 GAP 2.31 A?P 91.15 TAL 250,3_ TAP 11.60 RCA 107.78 APO 179.60 v2 35,0J6

GP |4,92 ?AL 16_,=1 TAP 107.71 ETS 2.15 7AE I52.88 IT[ |_9.Z0 7AC 27,?] [TC 174,98 CLP-108.3}

OLA -J5.18 RAL 293._1 RkO 6569.| VEL 13,]95 PTH 2,45 VHP 4,405 0P4 -8,54 RAP 294.35 [CC 1.9557

L-I TIN[ [NJ LAT INJ LONG INJ RT AS[ INJ ATNTM INJ TIME PO [ST TIN INJ 2 LATINJ 2 LONG

2057.42 -|5,47 31.77 120.18 114.02 2 28 50 I437.4 -12.10 24.72

5345.46 28.30 258,I9 119.66 90.90 IJ 59 9 4945,5 28.13 2=9.53

1817.12 -16.92 I5.42 169.49 1|5.02 5 38 58 12|7.1 -13.=0 6.3B

5260,99 29.89 237.29 179.67 90,10 15 22 36 4661.0 29.59 Z28.49

1651.75 -20,71 558.88 167,50 1|?.82 4 29 J 1051.7 -16.82 351.9I

4999.15 34.13 217.31 179.59 87.89 14 41 56 4399.J 33.46 208.14

N|0-COUR$[ EXECUTION ACCURACY CRBIT 0ETERNINA TION ACCURACY

SGT 1267.5 $GR 433.3 SG3 247.5 ST 3lB,l SR 334.3 SS J53.8

RRT -.6061RRF -.639! RTF .8387 [RT -.0628 CRS .3664 CST -.9403

SGB 1559.5 R25 .1155 RI3 -,8468 LSA 538.6 MSA 320.0 SSA 29.4

$GI 1296.5 SG2 336.9 TMA 167.43 ELI 339.7 EL2 312.3 ALP 116.92

LAUNCH OAT[ JAN 2 J966 FLIGHT TIME 86.00 ARRIVAL DATE MAR 29 1966

HELIC_ENTRIC CONIC DISTANCE 264.067

RL 147.10 LAL .00 LOL |01.|5 VL 29.603 GAL -14,22 kTL ,8't.89 HCk |24.48 SM_ 142.99 ECC .24719 INC 2.1058 vI 3O.IBT

RP 108.28 LAP 1.74 LOP 225.65 VP 39.033 GAP 2.72 AZP 91,19 TAL 249.32 TAP 15.80 RCA 107.85 APO 178.34 V2 3_,OO5

RE 92.112 GL 8.07 GP |5._] 7AL 165.15 ZAP I11.34 [T$ 5.36 7AE 150.44 ET[ |60.06 ZA[ 27.|2 ETC 173.82 CLP-]12.16

PLANE TC_ENTRIC CONIC

C3 56.422 VHL 7o51] 0LA -15.42 RAL 294.1J RAO 6_9.0 V[L |_._5_ PTH 2,44 VHP 4.44_ 0PA -_.23 RAP 293.?0 ECC J.9286

LNCN AZNTH LNCH TIME L-I TIME IN] LAT IN] LONG IN] RT A$C IN] AZNTH _NJ TIME PO CST TIM IN] 2 LAT IN] 2 LONG

90.00 ] 58 38 2042.2_ -I_.05 30.85 170,31 I14.27 2 32 40 1442,2 -11.64 25.8]

90.00 10 27 2 5_46.53 28.50 258.27 179.82 90.94 11 5_ 29 4946.5 28.J3 249.6J

tO0.O0 5 12 57 J802.42 -16.49 12.53 169.62 1|5.28 3 43 0 J202.4 -12.93 3.53

100.00 I] 53 24 5261.56 29,89 257.33 179.84 90,12 13 Z_ 5 4661.6 29.59 228,5=

110.OO 4 5 25 J638.08 -20,27 358,06 167,61 |J8,13 _32 43 JO38.1 -16,35 35J,13

IJ0.00 13 19 25 4998.66 54,12 217.E8 179,75 87,87 | _42 44 4398.7 55.4_ 208,J0

DIFFERENTIAL CORRE[T|ON5 MI0-COUR$[ EXECUTION ACCURACY ORBIT OET[RMINATION ACCURACv

TD[ -,0=83 TRA-I.451g T[3 -._257 0&U ,4109 $GT J37J.4 $GR 431.5 $C3 244,3 ST 559.7 SR 323.0 SS ]32.0

ROE -.=J70 RRA .235? RC3 -J501FAU .|J5Jl RRT -.6305 RR_ -,6654 RTF ._436 CRT -.06=3 CR$ .3424 CST -.9=64

PDE .0?93 FRA-J.3999 FC3-J.73_6 BSP 3916 $08 J457.7 R23 ,1260 RJ3 -.8528 L$A 368.4 NSA 3|7,8 SSA J9.4

B0E .=198 BRA ].4510 8C5 .544? FSP -767 $G| J399.8 $02 328,1 THA J68.12 EL] 3=4.7 EL2 3]7.6 ALP J54.0_

2J68



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 2. 1965-66,

LAUNCH CAT[ JAN Z 1966 FLIGHT T|HE 88.00 ARR]¥AL C&T[ MAR 31 1966

HEL|OCENTR]C CONIC

RL 147.10 LAL -00

RP |OB.3J LAP 1,37

RE 94.449 GL 7.70

PLAN[TO¢[NTRIC CONIC

C3 54,772 VHL 7.40|

LNCH AZMTH LNCH TIM[

90.00 Z 3 32

90.00 ]0 Z? J4

IOO.OO 3 17 41

JOO.O0 1] 55 47

llO.OO 4 9 46

110.00 A3 ZO 1I

CIFFERENT[AL CORRECTIONS

TDE -.0597 TRA-].4976 TO3 -.5875 BAU .4459

ROE -.3939 RRh .2336 RC3 ,|609 FAU .1]O23

rOE .0537 FRA-].3293 FC5-1.7425 BSP 4280

BOE .3984 BRA ].5157 BC3 ,6089 FSP -759

0IST&NC[ Z70.176

LOL ]0J.|5 VL 29/5Z4 G4L -14.02 ATL BB.O2 HCA |Z7.68 SMA ]42.28 [CC .24453 ZNC 1.9641 Vl 30.Z67

LOP 228.85 VP 38.96] GAP 3.1| ATP 9|.ZJ TAL Z46.26 TAP 15.94 RCA 107.49 APO I77.07 V2 34.990

GP 25.75 ?AL 164.85 ZAP |]4.72 IT5 4.66 7AE 148.17 ETE 160,64 7AC 26.74 [TC I76.75 CLP-IJS.?5

CLA -]5.66 RAL 294.75 RAO 6569.0 VEL 15.271 PTH Z.42 VHP 4.494 0PA -7.84 RAP 295.28 ECC |.9014

L-[ T]HE IN] LAT IN] L_IG IN] RT ASC IN] AZMTH IN] TIN[ PO CST T|H IN] 2 LAT IN] 2 LONG

2025,60 -14.58 29.86 170.46 ]]4.55 Z 37 18 ]425.6 -1|.15 22.8t

5548.52 28.50 258.42 ]80.02 91.02 |1 59 45 4946.5 28.14 249.76

1786.39 -16.02 11.57 169.78 II5.56 5 4? 27 1186.4 -12.45 4.60

5262.98 29.89 257.43 JB0.04 90.18 |5 25 30 4663.0 29.60 226.64

1623.26 -19.79 357.18 ]67.76 ]]8.45 4 36 49 1023.5 -15.84 550.29

4998.87 34.J3 217.29 179.96 87.g8 I4 45 30 4398.9 53.45 208.11

M|0-COUR$[ EXECUTION ACCURACY ORBIT O[TERMJNA TION 4CCURAC Y

SGT 1477.0 SGR 429.4 SG3 240.9 ST 361.9 SR 3JO.I S$ 128,0

RRT -.6544 RRF -.6884 RTF .8508 CRT -,0541 ORS .3030 (ST -.9542

SGB |538.Z R25 .|380 R|5 -.857_ LSA 584.5 NSA 508.7 SSA ]9.5

SGI J504.8 5G2 318,7 THA 168.72 EL] 365.3 EL2 308.4 ALF ]70,39

LAUNCH DATE JAN Z 1966 FLIGHT TIME 90.00 ARRIV4L DATE APR 2 1966

HELIOCENTRIC CONIC DISTANCE 276.Z56

RL 147.10 LAL .00 LOL lOl.15 VL 29.443 GAL -15,82 AZL 88.15 HCA ]30.68 SMA 14J.56 ECC .24J93 INC

RP ]O8.33 LAP ].40 LOP 232.04 VP 38.888 GAP 5,48 ATP 91.21 TAL 247.14 TAP ]8.0I RCA 107,51 APO

RC 96.794 GL 7.Z8 GP 16,24 7AL J64.52 ZAP 117.85 ETS 6.04 7AE 146.06 [TE 161.00 ?AC 26.58 £TC

PLANETC_ENTRIC CONIC

C3 53.122 VHL 7.288 OLA -13.99 RAL 295.43 RAO 6568.9 VEL 13.209 PTH Z.41 VHP 4.554 DPA -7.57 RAP

LNCH AZMTH LNCH T_H( L-| TINE INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

90.00 Z 9 i 2007.24 -14.06 ZB,76 170.68 114.84 2 42 26

90.00 10 27 14 5551.76 28,30 258.65 180.28 91.15 ]| 59 46

J00.00 3 E2 fit J768.71 -15.50 10.52 ]69.97 I15.98 3 52 26

100.00 lJ 56 0 5265.53 29.89 237,62 J80.30 90.28 13 25 45

110.OO 4 14 35 1606.98 -19.26 356.21 167.95 118.80 4 4J 22

110.00 13 20 51 5000.01 34.13 217.58 180.22 87.93 14 44 l]

01FFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE -,0750 TRA-I.56OJ TC3 -.6552 BAU .4798 SGT 1583.5 SGR 427,Z SG5 236.6

ROE -,3695 RRA .2_O5 RE3 .17_ FAU .10701 RRT -.6775 RRF -.7140 RTF .8544

£0_ .0283 FRA-].Z55Z FC3-I.7440 gSP 4651 SGB 1640.1R_3 ,]525 R]3 -.8605

BOE .3770 BRA J.577J B(_ .67F6 FSP -750 SGI 1610.8 SG2 308.8 THA 169.24

1.B5|6 vl 30.297

175.80 V2 54.977

J77.77 CLP-Jlg. I2

293.06 ECC J.8743

PO CST TIN IN] 2 LAT IN] 2 LONG

1407.2 -10.59 21.B0

4951.8 28.15 249.99

1J68.7 -11.89 3.59

4665.5 29.61 228.85

I007.0 -15.27 349.57

4400.0 55.46 206.20

ORBIT DETERMINATION ACCURACY

ST 384.8 SR 295.9 SS ]24.0

CRT ".0580 CRS .2539 CST -.9618

LSA 405.8 NSA 296.0 SSA 19.6

ELI 585.Z EL2 295.4 ALF 175.93

LAUNCH O4T[ J4N Z 1966 FLIGHT TIME 92.00 4RRIV4L 0ATE 4PR 4 J966

HELIOCENTRIC CONIC

RL J47.]0 LAL .DO

Rp ]08.39 L4P 1.23

RC 99.14_ GL 6._0

PLANETOC[NTRIC CONIC

C3 51.473 VHL 7.174

LNCH ATMTH LNCH TIME

gO.DO 2 15 12

90.00 10 26 56

IOO.O0 3 28 52

I00.00 ]1 55 57

|JO.OO 4 ]9 58

110.00 13 2] 21

OIFFERENTIAL COPRECTION5

TOE -.0949 TRA-1.6186 TC3 -.72]7 BAU .51_7

ROE -.3439 RRA .2264 RC5 .]850 FAU .]0355

F0E -.0030 FR4-1.1784 FC3-].7417 BSP 5025

8DE .3567 BRA 1.6343 BC3 .7450 FSP -758

O_$TANCE 282.305

LOL |01.]5 VL 29.361 G4L -]5.62 AZL 88.29 HCA 134.07 SMA 140.83 ECC .23958 INC 1.?058 Vl 30._87

LOP 235,23 VP 58.814 GAP 3.83 AZP 91.19 T4L 245.9? TAP 20.04 RCa 107.12 APO 114.54 V2 34.964

GP J6.81 7AL 164.16 ?AP J20.74 ETS 7.55 7AE I44.09 ET£ J61.I6 7AC 26.62 ET( 178.90 CLP-J22.I8

0L4 -14.36 R4L 296.17 RAO 6568.9 V[L |5.|47 PTH 2,40 VHP 4.623 DPA -6.80 R4P 293.03 ECC 1.8471

L-| TIME IN] LAT JNJ LONG INJ RT A$C JNJ ATMTH INJ TIME PO CST TIM INJ _ LATJNJ 2 LONG

1986.69 -13.47 27.54 ]70.92 115,15 2 48 18 1386.7 -9.97 20.6J

5556.67 28.29 259.01 180.58 91.51 ]1 59 33 4956,7 _8.17 250.35

]748.97 -14.91 9.35 170.21 116.21 5 5B 1 1149.0 -11.27 2.45

5269.62 Z9.89 257.93 180.61 90.44 13 23 46 4669,6 29.63 229.I3

1588.94 -18.67 555,15 168.15 119.17 4 46 27 988.9 -14.64 348.35

5002.41 34.|3 217.57 180.54 88,04 14 44 43 4402.4 55.49 208.39

MI0-COURSE EXECUTION ACCURAC_ ORBIT CETERMINATION ACCUR4CV

SGT 1690.7 SGR 425.1SG3 231.7 ST 408.6 SR 280.4 S5 IIO.E

RRT -.7000 RRF -.7404 RTF .8569 ERT -.0162 CR$ .1926 CST -.9692

SGB 1743.5 R25 ,1697 R15 -.8627 LSA 425.1NSA 280.9 SS4 19.7

SGI 17J7.5 SGZ Z98.8 THA 169.70 ELI 408.6 £L2 280.3 4kr 178.79

LAUNCH CAT[ JAN 2 1966 FLIGHT TIME 94.00 ARRIVAL DATE APR 6 1966

HELIOCENTRIC CONIC

RL 147.10 LAL .00

RP IO8.43 LAP 1.05

RC 101.502 GL 6.24

PLAN_rO_NT#_C CONIC

C3 49.825 VHL 7.059

LNCH ATHTH LNCH TXNE

90.00 2 22 I4

90.00 lO 26 12

100.00 3 35 36

100.00 JJ 55 3J

llO.O0 4 26 2

J10.OO 15 21 34

DIFFERENTIAL CORRECTIONS

TOE -.1188 TRA-],67|2 TC3.-.79_2 BAU .5440

ROE -.3175 RRJ ._207 RC3 .1982 FAU .09970

FOE -.0305 FRA-I.0952 FC5-1.7324 BSP 5366

BOE .3390 BRA 1.6857 8C3 .8166 FSP -715

DISTANCE 288.327

LOL 101.]5 VL 29.277 GAL -13.41 AZL 88.46 HCA 137.26 SMA 140,10 EC( .25668 INC 1.5434 V] 30.287

LOP 258.42 VP 38.759 GAP 4.16 AZP 91,13 TAL 244:76 TAP EZ.01 RCA 106.91 AP0 173,29 v2 34.9Sl

GP 17.49 ZAL 165.77 ZAP 123.39 ETS 9.17 ZA£ J42.25 ETE J61.12 ZA( 26.87 [TC 180.15 CLP-JZS.24

OLA -14.79 RAL 296.96 RA0 6568.8 VEL 13.084 PTH _.59 VHP 4.700 0PA -6.]0 RAP 293,18 £CC 1.8200

L-_ TIHE ]NJ LAT INJ LONG INJ RT A$C _NJ AZNTH INJ TINE PO CST TIN INJ 2 LATINJ 2 LONG

1983.36 -12.79 26'17 J71,Z| Ji_.48 2 _4 57 2563,4 -9.Z5 19.27

5583,80 28.Z8 259.53 180.95 91.58 I1 58 56 4963,8 28.Z0 250.87

1726.63 -14.23 8.04 170.48 116.57 4 4 2_ t]26.6 -10.55 I.]8

52?5.76 29.69 236.36 180,96 90.66 J_ 23 27 4675.B _9.66 229._9

1568.65 -17,99 353.97 165.40 IJ9.57 4 52 Jl 968.7 -15.92 347.22

5006.51 34.14 217.89 180.93 88._3 J4 45 1 4406.5 33.52 208.?0

MIO-COiJR$E EXECUTION ACCURACY ORg]T DETERMINATION ACCURACY

SGT 1796.8 SGR 423.1 SG3 225,_ ST 455,J SR 263,_ S$ ]]6,3

RRT -.7208 RRF -.767_ RTF .8579 CRT ,0103 CRS .1267 C$T -,9?47

5GB I645.9 RZ3 .JgJ0 R15 -.8635 L5A 447.8 HS_ 264.5 SS4 t9.9

SGJ J8_5,2 SG_ 289.1 THA 170.J2 ELI 453.1 [L2 265.8 ALF ,57

2J69



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 2, 1965-66

LAUNCH 047[ JAN Z 1966 FL|GMT TIME 96.00 ARRIVAL DATE APR B 1966

HELIOCENTRIC (ON|{ 0[STANCE 294o323

RL 147,I0 LAL .00 LOL |0J.|5 VL 29,J92 GAL -|3.I9 ATL 88.64 HCA J40o45 SNA 239.37 ECC .23446 INC 1.3604 VI ]0.287

RP J08.46 L4P .82 LOP 24J.£0 vP 38.£64 GAP 4,48 ATP 91.0S T4L 243.49 TAp 23,94 RCA I06.69 APO |72.04 VZ 34,919

RC |03.862 GL 5,58 GP |8.29 ZAL J63.53 Z4P I25.79 ETS I0.97 ZAE 140.52 ET£ 160.89 7AC 27.3I [TC J8J,55 CLP-IZS.02

PLkN[TOCENTR|C CONIC

C3 4B.IB3 VNL 6,94| 0LA -15.3J RAL 292.8J Rk0 6568.8 VEL I5,02| PTH

LNCH ATNTH LNCH TIME k'I TIME [NJ LAT _NJ_-_G IN| RT ASC IN| ATNTH _NJ-TJHE

90.00 2 30 22 1936.46 -IJ.99 24.59 17J.56 115.84 3 2 38

90.00 10 24 50 5573.96 28.26 260.28 I81.39 9|.95 JJ 57 44

JO0.O0 3 43 ZI J700.97 -I3.45 6.54 170.82 ||6.93 4 ]1 42

JO0.00 Jl 54 32 5284.68 29.88 239,05 J8|.44 9|.03 13 22 37

I|0.00 4 32 58 1545.52 -17.21 332,63 168.71 |20.00 4 58 44

110.00 J_ 2| 24 3012,90 34.|6 2|8.39 18|.42 88.5] 14 44 57

OIFFERENTIAL CC_RECTIO¢I$

TOE -.1500 TRA-I.719_ TC3 -.8666 BAU ,5749

ROE -.2895 RRA .Z143 RE3 .2|37 r4U .09590

FOE -,0650 rRA-I,OIS] rC3-1.723I BSP 5741

8oE .3260 BRA 1.7326 0¢3 .8924 rS# -700

2.38 VHP 4.784 0PA -5.25 RAP Z93.4T ECC 1.7930

PO CST TZM IN| 2 LAT IN| Z LONG

|336,5 -8.42 |7.7_

4974.0 Z8,23 Z51.6!

I|01.0 -9.73 359.72

4684.T 29.70 230.Z5

945,5 -|3,09 34_,94

4412,9 33.57 209.I9

ORBIT _[TERNINATION ACCURACY

ST 459.8 5R 245.4 $5 1]3,9

CRT .0441CR$ °0320 C$T -.9806

LSA 473.4 MSA 245.2 SSA Z0.O

EL| 460.0 EL2 245.O ALF 1.88

M/0-COURSE EXECUTION ACCURACY

SGT I904.6 5GR 422.3 SG3 2J9.9

RRT -,74J5 RRF -,7950 RTF ,8586

SGB 19_0.9 RE3 .2150 RI3 -,864!

SG! 1930.7 SGE 279.5 THA J70.46

LAUNCH DATE JAN 2 1966 FLIGHT TIME 98.00 ARRIVAL 0ATE APR IO J966

HELZOCENTR|C CONIC

RL |47.|0 LAL ,O0

RP 108.50 LAP .68

RC ]06.225 GL 4.79

PLANETOCENTRZC CONIC

C3 46.551 VHL 6.823

LNCH ATMTH LNCH TIME L-I TrME |NJ LAT

90,00 2 39 55 1904,90 -IJ.05

90,00 JO 22 34 5588,26 28,22

IOO.O0 3 52 25 1670.99 -I2.52

|00.00 IJ 52 46 5297._0 29.86

flU.U0 4 41 I 1518,73 -|6.E9

]10.OO 13 20 39 5022.42 34.17

0IFFERENT|AL COR.RECTIONS

TOE -.I886 TRA-|,7608 T(3 -.9446 BAU .605|

ROE -.2600 RRA .2066 RC3 .2301 FAU .09199

FOE -.JO31FRA -,9346 FC3-1,7107 BSP 6l|4

80E .3213 BRA 1.7729 BC3 .97?2 FSP -683

0ISTANC£ 300.296

LOt. IOJ.J5 VL 29,]06 GAL -12.97 AZL 88.85 HC4 143,63 SNA I38.64 [CC .23210 INC 1.15JO Vl 30.287

LOP 244.79 VP 38.588 GAP 4.78 ATP 90.93 TAL 242.19 T4P 25.82 RCA 106.46 4PO 170.82 v2 34.926

GP ]9.26 ?AL 162.86 TAP |27,93 ETS |3.00 ZA_ 138,88 ETE 160.47 Z4C 27.94 [TC 183.I2 CLP-ISO.63

OLA -|5,_4 RAL 298.72 RA0 6_68.7 VEL 12.958 PTH 2.36 VHP 4.878 OP4 -4.23 RAP 293.90 ECC 1.7661

IN| LONG IN| RT 4SC IN| AZMTH IN| TIME PC) C$T T|N IN| Z LAT IN| 2 LONG

22,75 I71.99 I16.24 3 J| 40 1304.9 -7.44 15.94

261.32 I81.93 92.47 II 55 43 4988.3 28.26 252.66

4.80 J71.23 117.37 4 20 J6 1071.0 -8,75 358.03

239.99 181,99 91.52 I3 ZI 3 4697.4 Z9.75 231.19

3_1.10 169.08 120.48 5 6 20 918.7 -12.12 344.47

219.13 IBZ.OI 88.96 14 44 2J 4422.4 33.65 209.93

M|0-COURgE EXECUTION ACCURACY ORBIT OETERMIN4TZON ACCURACY

SGT 2012.8 SGR 422.9 SG3 213,8 ST 489.3 SR 2Z3.Z SS lJ_.4

RRT -.7608 RRF -,823| RTF .8589 CRT .0840 CR$ ".0823 CST -.9830

SGB 20_6,7 R23 ,2427 RI3 -.8644 LS4 502.3 MSA 224.2 SSA 20.3

SGJ 2038.8 SG2 270.9 THA 170,75 ELI 489.8 EL2 224.2 ALF 2.80

LAUNCH OAT£ J4N Z 1966 FL;GNT TIME 100.00 ARRIV4L OAT[ APR IZ 1966

HEL|OCENTR|C CONIC

RL 141.10 LAL .00

RP 108.34 LAP .50

RC J08.588 GL 3.84

PLANETOCENTRIC CONIC

C3 44.934 VNL 6.?03

LNCH A7MTH LNCH TIME

90.00 2 51 24

90.00 IO 19 1

IO0.O0 4 3 15

IO0.O0 1| 49 _l

IJO,O0 4 50 32

1|0.00 I3 19 4

OIFFERENTIAL COIRRECTION5

T0E -.25_4 TRA-I.7933 TC3-I.0254 B_U .6338

R0E -,2295 RRA .1968 RC3 .2486 FAU ,08777

rOE -.J422 FRA -.8490 FC3-l.69|0 BSP 64_B

B0E .32_8 BRA 1.8040 BC3 1.0551FSP -658

0IST*NCE 306.246

LOL 10J,I5 VL 29.020 GAL -JZ.?4 AZL 89.09 HE4 146.82 SMA 137.92 EC( .22982 ZNC .9075 Vl 3O.ZBT

LOP 247.97 VP 58.512 GAP _.07 ATP 90.76 TAL 240.85 TAP 27,67 RCA 106.ZZ APO 169.61 v2 34.914

GP 20.43 ZAL 162,35 TAP 129,81 ETS I5.29 7AE 137,29 ETE 159.83 7AC 28.75 ETC 184,89 CLP-J$3.IO

0LA -16.72 RAL 299.72 RA0 6_68.7 VEL 12.896 PTM 2.35 VMP 4.981 OPA -Z.99 RAP 29_.43 ECC J.7395

L-I T|ME IN| L4T |NJ LONG _NJ RT ASC IN| AZNTH IN| TIME PO CST TIM IN| 2 LAT IN| Z LONG

1867.07 -9.90 20._6 172.52 116.66 3 22 3I 1267.l -6.25 13.79

5608.33 28.15 26_.79 |82.58 93.20 It 52 29 5008.3 28.30 234,18

1633.23 -]1,39 2,74 |71.74 117.83 4 30 50 1035.2 -T,58 356.03

5315.40 29.82 241,33 182.62 92.23 13 18 27 4715.4 79.#1 232.52

1487,II -J5.19 349.3l |69.54 121.00 5 I5 19 B87.l -10.97 342.75

5036.28 34.18 220.2I 182.76 _9.61 14 43 0 4436.3 33.75 21|.00

M|0-COUR$_ _XEEUT_ON ACCURACY C_8|T CETERMINATION 4CCURAC v

5GT 2119,4 SGR 4_4.7 SG3 206.8 ST 522,2 SR 203.3 SS J14_7

RRT -,7773 RRF -.8f02 RTF .8_83 CRT .1296 CR5 -,2064 C$T ;.979B

SC8 2161._ R23 .2750 RI3 -.8_38 LSA 535,0 MS4 201,4 SSA ZO.6

SG| 2145.3 SG2 263.9 TH4 171.0] ELl 525.0 EL2 201.3 ALF 3.39

L4UNCH _AT£ JAN Z 1966 FLIGHT TIME IOZ.O0 ARRIVAL DATE APR 14 1966

HELIOCENTRIC CONIC

RL 147.|0 LAL .00

RP |0R.58 LAP .31

RC II0.951 GL _.56

PLANE TC_NTRZC CONIC

C3 43.344 VHL 6.584

LNCH ATMTH LNCH T_ME

90.00 3 _ 33

90.00 JO 13 33

lO0.O0 4 |6 32

100.00 I| 45 16

IIO.OO 5 2 2

110,00 13 16 15

OZFFER£NTIAL CORRECTIONS

T0£ -.2956 TRJ-I.8177 TC3-1.IIJ3 BAU .66_7

ROE -.1964 RRA .1855 RC3 .2701 FAU .08354

rOE -.1908 FRA -.7660 FC3-|.6687 9SP 6837

8DE ,3549 BRA |.827| BC3 1,1436 FSP -638

DZST4NCE 312.17_

LOL iOl,J5 VL 28.933 GAL -12.50 AZL 89.38 HCA J_0.00 SMA 137.20 ECC .22761 INC .6193 V! 30._ 7

LOP 251.15 VP 38.436 GAP 5,34 ATP 90.54 TAL 259.47 TAP 29.47 RE4 105.97 APO I68.43 VE 34.903

GP 21.87 7AL 161.73 TAP 131,39 ETS 17.92 ZAE 135.71ETE J58.97 7AC 29.75 ETC 186.91 CLP-135,43

0L4 -|7,71RAL 300,8| RA0 6_68.6 VEL I_.834 PTH 2.34 VHP _,098 0P4 -|.46 RAP 295,03 ECC J.7|33

L-I T_ME _NJ LAT [NJ LON_ |NJ RT ASC _NJ ATMTH _NJ T_ME PO C$T TIN JNJ _ LAT IN| _ LONG

J820._6 -8,47 17.90 J73.2| IJT,IZ 3 33 54 1220,6 -4.?7 J1.17

5636.71 28.03 264.85 J8_.40 94,23 I] 4? 30 5036.7 28,32 256.20

1591.55 -9.99 .26 J72,40 |18.3E 4 43 3 991.5 -6.J3 353.60

5340.95 29,73 243.22 J83.52 93.22 J3 J4 J7 4741,0 29.86 234,42

_44_.99 -13,84 347.]9 170.]3 121.57 5 26 l| 849,0 -9.57 340,69

5056.28 34.18 22J,78 J83.70 90.33 14 40 31 4456,3 33.88 Z_2.5_

NJO-COURS_ EXECUTION ACCURACY OP_|T 0ETERNINAT|ON ACCURACY

SGT 222_.2 SGR 429.3 SG3 199.B ST 562.4 SR 178.6 SS |21.4

RRT -,7919 RRF -.8780 RTF .8580 CRT .JSJO ORS -.3454 CST -.9688

SG_ 2269.E R23 .3097 RI3 -,8636 LSA 575,7 MSA 176.3 SSA ?I.0

SG| 22_4.4 SG2 259.2 THA J71.20 EL| 563.4 £L_ J75.4 ALF 3.64
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES t VOL 2, 1965-66)

LAUNCH DATE JAN Z 1966 FLIGHT T|ME 104.00 ARRIVAL 04TE 4PM 16 1966

HEL[OCENTR]C CONIC

RL 147.J0 L4L .DO

Rp 108.6| L4P .JZ

RC 113.313 GL 1.18

PLANETOCENTRJC CONIC

C3 4].800 VML 6,465

LNCH AZMTH LNCH TIME

90.00 3 23 39

90.00 10 5 8

100.00 4 33 21

lOO.O0 11 38 7

110.00 5 I6 22

110.00 13 J! 36

DIFFERENTIAL CC_RECTIONS

TOE -.372Z TRA-I.8_O| TC3-J.2010 BAU .6911

ROE --1605 RRA .17|5 RC3 .2947 rAU .07909

FDE -.2473 FRA -.6806 FC3-1.6380 BSP 7215
BOE .4053 BRA ].8381BC3 1.2366 FSP -617

0ISTANCE 318.084

LOL 101.15 VL 28.846 GAL -12.26 A?L 89.73 HCA 153.17 SMA
LOP 234.37 VP 38.36| GAP 3.60 A?P 90.74 TAL 239.06 TAP

GP 23.65 ?AL 161.02 ZAP 137.6! ETS Z0.97 7A[ 134.08 EYE

]36.49 ECC .22548 IMC .7699 V! 30.26?

$1.73 RCA 105.71 APO 167.27 V2 34.892
|5T.85 ?AC 30.96 ETC 189.25 CLP-137.$6

DLA -]B.98 RAL 302,02 RA0 6568.6 VEL |2.774 PTH

L-I TIN[ IN] LAT

1761,46 -6.62
5677.33 77.78

1336,53 -8.20

5377.69 79.36

14OJ.77 1-17.14
5085.22 34.I4

2.32 VMP 5.233 0PA .47 RAP 295.67 ECC 1.6879

IN] LONG IN] RT A$C IN] ATNTH IN] TIME PO CST TIN IN] 2 LAT IN] 2 LONG

14,54 174,14 ]17.59 3 53 1 |161,3 °2.88 ?.B6

267.81 194.47 95.70 II 39 45 5077.3 28.78 259.10

357,16 173.79 118,85 4 58 5B 936.5 -4.28 350.$5

245.94 |84.60 94.64 13 7 45 4777.7 29.89 237.15

344,57 170,92 I22.20 5 39 44 BO1.8 -7,81 338.J6

22A.04 184.91 91.87 14 36 21 4485.2 34.02 714.79

NIO-COURSE EXECUTION ACCURAC y O_0|T DETERMINATION ACCURACY

SGT E537.1 8GR 437,3 553 192.0 ST 612.9 SR 150,6 5S 134,7

RRT -.8078 RRF -._036 RTF .8577 CRT ,2336 CR$ -.4730 CST -.95]6
SGB 2377.7 RZ3 .3454 R13 -.8635 LSA 627.4 MSA 149.8 $SA 71.5

SGJ 2363.7 SG7 737.8 THA 171.33 ELI 6]4.0 EL2 146.2 ALF 3.48

LAUNCH 0ATE JAN 7 J966 FLIGHT TIME 106.00 ARRIVAL 0ATE APR 18 1966

HELIOCENTR|C CONIC

RL 147.10 LAL .00

RP 108.64 LAP -.07

RC 115.673 GL -.73

FLAN_F<_c_NrRrC CONIC

C_ 40.340 VHL 6,35|

LNCH AZNTH LNCH TIME

90.00 3 47 59

90.00 9 31 50

xO0.OO 4 _5 4I

100,00 !! 26 48

J10.OO 3 34 58
110.OO 13 4 7

OISTANCE 523.976

LOt. 101.13 VL 28.759 GAL -JZ,OI AZL 90.17 HCA 156.33 5HA I35.79 ECC .22343 INC ,1633 V! 30.297
LOP 737.50 VP 38.285 GAP 5.84 AZP 89.85 TAL 736.6] TA# 37.96 RCA 105.45 APO 166.J3 VE 34.881

GP 75.88 7AL 160.13 ZAP 133,41 ET5 74.54 ZAE 137.33 ETE 156.43 7AC 32.39 ETC 191.99 CLP-139.80

OLA -20.65 RAL 303.40 RAO 6568.6 VEL 12.7J6 PTM 2,31 VHP 5,396 OPA 7.77 RAP 296.28 ECC 1.6639
L-! TIME INJ LAT ]NJ LONG INJ RT ASC INJ A?NTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

1682.86 -4.12 10,11 175.48 118,04 4 16 2 1082.9 -.34 3,48
5738.18 27.30 272.19 185,71 97.84 11 77 28 5138.2 28.10 263,6]

1464.34 -5.80 355.15 174.56 119.37 5 20 6 864.3 -!.83 346.58

343J,93 79.70 249.93 185.99 96.71 12 57 20 4831.9 29.87 741.18

I341.27 -9.93 341.29 177.05 122,88 5 57 19 741.3 -5,fl3 334.96

5127.77 35.99 227.35 186.50 93,82 1A 29 79 4527.5 34,I5 218.11

_BIT OETERNfNATION ACCURACv

ST 679.7 SR 118,7 SS J53.3

CRT .7773 CRS -,3649 CST -.9350

LSA 695,0 MSA 123.6 SSA 21.9

ELl 679.5 EL2 113.9 ALF Z,B6

DIFFERENTIAL CORRECTIONS

TOE -.4697 TRA-J.8233 TE3-Jo29J7 BAU .7J79

ROE -.1217 RRA .1533 RE3 .3218 FAU .07409
FOE -.3103 FRA -,5987 FC3-1.3901 05P 7543

BOE ,483I 8RA 1.8317 BE3 |.3317 FGP -584

NI0-COURSE EXECUTION ACCURACV

5GT 2443.0 5OR 448.2 563 J92.9

RRT -.8077 RRF -,9264 RTF .8569

SGB 2483,8 R23 ,3937 R|3 -.863|

SGJ 2470.0 562 261.4 THA 171.47

L4UNCH OATE JAN 2 1962 FLIGHT TIME 108.00 ARRIVAL OATE APR 20 1966

HELIOCENTRIC CONIC

RL 147.10 LAL ,00

RP 108.68 LAP -.25

RC 118,029 GL -3.77

PLANETOCENTRIC CONIC

C3 39,037 VHL 6.248

LNCH ATNTH LNCH TZNE
90.00 4 Z3 25

90.00 9 29 23

100,00 3 27 28

100.00 II 6 Z

IJ0.00 6 0 27

XJ0.OO J2 5I 37

O_FERENT[AL C_RECT_ON5

TOE -.6040 TRA-I.8025 TC3-I.3845 BAU .7457

ROE -.O750 RRA .1307 RC3 .1327 FAU ,06873
FOE -.3906 FRA -.4954 FC3-1.5241 BGP 7940

B0E .6087 6RA l.BO73 0C3 1.4£BB FSP -556

OIST4NCE 329.549

LOL 101,13 VL 28.673 GAL -11.75 AZL 90,73 NCA 159.52 SMA 135.10 [CO .22J47 INC .7275 vl 30.261

LOP 260.67 VP 38.21] GAP 6.08 AZP 69.32 TAL 235.14 TAP 34.65 REA 105.16 APO 165.02 V2 34.870

GP 28,75 7AL 158.93 7AP 133.62 ITS 28.72 7kE 130.34 EYE 15A.65 7AC 34.12 ETC J95.26 CLP-141.90

0LA -22.91RAL 305.03 RA0 6568.5 VEL 12,665 PTH 2.50 VNP 3.601 0PA 5.T4 RAP 296.8l ECC 1.6=Z§

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ ATMTH ]NJ TIME PO CST TIN INJ _ LAT INJ 2 LONG
1570.23 -._0 3.82 177.60 116.31 4 49 35 970.2 3.29 35T,19

5834.22 76.22 779.01 197.31 ]01.09 II 6 38 5234,2 27.49 210.57

1363.30 -Z.4I 347.57 176,54 J19.80 5 50 12 763.5 1.57 341.05

5516.19 28,37 256.06 187.75 99.53 12 59 58 49J6,7 29.44 247.42

1260.06 -6.90 336.93 173.76 123.56 6 Zl 27 660.J -2.44 330.71

_192.37 33.39 232.35 I88.64 96.76 14 18 4 4592.4 34.16 223,13
_10-(0UR56 EXEEUTIOf_ ACCURACY OR81T CETER_I_AT?O_t _(CURACY

SGT 2553.5 5GR 464,7 563 172,8 ST 774,2 SR 80.Z $5 189,6

RRT -,8074 RRF -.9460 RTF .8575 CRT ,2640 CRS ".3762 CST -.9767

SGB 2595.4 R23 .4164 R13 -.8641 LSA 794.3 NSA 101.4 55A 21.4

5GJ 238].2 5GZ 771.2 THA 171.55 ELl 774.3 EL2 77.3 ALF 1,58

LAUNCH OATE JAN 7 ]966 FLIGHT TI_ 110.00 ARRIVAL OATE APR 72 I966

HELIOCENTRIC CONIC

RL 147.I0 LAL .00

RP |06.71 LAP -.44

RC 120,382 GL -6.75
PLANETOCENTRIC CONIC

C3 38,033 VHL 6.169

LNCH ATHTH LNCH T_M_
90.00 5 73 6

90.00 8 43 51

100.00 6 19 4

100.00 10 32 34

JlO.O0 6 38 37

_10.00 17 29 31

OIFFERENTIAL CORRECTIONS

TOE -.7976 TRA-1.7494 TC3-1.4689 BAU .7725

ROE -.0186 RRA ,0998 RC3 ,3849 FAU .06250

FOE -.4879 FRA -,3937 FC3-J.4219 8SP 8379

80E .7978 BRA 1.7527 Be3 J.518_ FSP -519

OIGTANCE 335.706

LOL 101.J3 VL 28.586 GAL o11.49 AZL 91.48 HCA 162.68 5HA 134.42 £CC .21960 INC 1.4835 Vl 30.287

LOP 763.84 VP 38.137 GAP 6.31 AZP 88.58 TAL _3.63 TAP 36.31 RCA 104,91 APO 163.94 V2 34.860
GP 32.50 ZAL 157.J5 ZAP J33.04 ET5 33.65 ?A£ 127.90 ETE J57.48 ZAC 36.26 ETC J99.22 ELP-144,02

DLA -76.04 RAL 307,03 RAO 6368,5 VEL 12.626 PTH Z,29 VHP 3.581 0PA 9.39 RAP 297.J2 ECC 1.6262

L-[ TIME IN] LAT IN] LONG IN] Rr AS( IN] A2"f4TH IN] TIME PO CGT FIN IN] 2 LA r IN] 2 LONG
1378,39 5.66 355.09 IBI.54 J17.79 5 48 5 7?8.4 9,34 346.34

725.12 23,30 313.39 188.97 106.37 8 55 56 125.1 75,33 305,3!

J704.J3 2,99 338.82 JBO.06 1J9.76 6 39 B 604.1 6.93 332.25

5662.65 76.23 266.4J 189.83 104.87 J2 6 5? 5062.7 78.02 255.06

1142.79 -7.45 330.79 176.68 124.11 6 57 40 542.B 2.03 324.39

5296.73 32.47 240,29 |9J,49 101.33 13 57 46 4696,B 33.69 731,26

N|O-COURSE EXECUTION ACCURACY (_qBIT 0ETERNINATION ACCURAC_

$GT 2664.0 SGR 486._ 563 160.5 5T 916.1 5R 39.7 $S 740.1

RRT -.7986 RRF -,960A RTF .B594 CRT -.1392 CR5 -,1811 CST -.9313

5GB 2709.D R73 .44J7 RJ3 -,8663 LGA 943.3 NGA 9J,3 $SA J7.9

561 2692.5 562 289.6 THA 17J.61 ILl g16.2 £L2 37.B ALF 179.67

7171



JPL TM 33-99 EARTH--VENUSI'RAJECTORIES (VOL. 2, 1965-66)

LAUNCH 04TE JAN 2 1966 FL|GHT TIME I|Z.D0 4RR[V4L 04T[ APR 24 1966

HELIOCENTRIC CONIC DISTANCE 341.544

RL 147.10 LAL .DO LOL 101,15 VL Z8.500 GAL -11,22 *ZL 92,56 HCA 165.84 SNA

RP X08.74 LAP -.63 LOP 267.01 VP 38.064 GAP 6,$Z AZP B?.$1 TAL 232.09 TAP

RC J22.73J GL -JI.?4 GP 32.52 7AL I54,24 ZAP J31.29 ETS 39.44 7AE t24.68 [T[

PL4NETOCENTRIC CONIC

C3 37._80 VHL 6,142 DLA -30.$8 RAL 309.78 RA0 6568,5 VEL 12,615 P?H 2.29 VNP

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ _ONG INJ RT ASC INJ AZMTH

77.94 5 38 34 J361,42 J6.89 351,$4 J99.29 116.01

102.06 8 52 9 ?38.40 J6.70 3J1.62 189.29 116.00

77.94 5 38 34 J361.42 J6.68 352,54 J89.29 I16.01

102.06 8 52 9 ?3B.aO J6.70 311.62 189.29 116.00

110.00 ? 47 8 942.?7 $.19 320.34 |92.$? 123.83

Ji0.00 l| 42 45 5493.14 28.95 254,48 194.79 I09.O3

0]rFERENTI4L CC_RECTIONS MI0-COUR$[ EXECUTION ACCURACY

T02-1.0235 TR4-1.6456 TC3-I,5212 BAU .796| SGT 2??0.4 SGR $|0.3 SG3 |44.5

ROE ,0537 RR4 .0532 RC3 .4104 FAU .0548_ RAT -.?262 RRf" -.96?0 RTF .9633

F0E -.6036 rRA -.2836 FC3-J.2562 BSP 8658 SG8 28|7.J RZ3 .4567 R13 -.8709

BO[ 1.O749 BRA |,6465 BC3 J.5761 FSP -467 SGI 2799.0 9G2 3J8.$ THA 171.76

133,76 ECC .21781 INC 2.5645 v! 30.297

37.94 RCA 104.63 APO 162.89 VZ 34.8_1

149.93 Z4C 39.02 ETC 204.13 CLP-146,30

6.300 0PA 14.67 R4P 297.0J [CC I.AZI_

INJ TIME PO CST TIN INJ Z L4T INJ 2 LONG

6 J 15 76].5 20.04 350.30

9 4 27 J38.4 ZD.D6 304,39

6 I ]$ 76],5 20.04 350.30

9 4 27 I38.4 20.06 304.39

8 2 51 ]42.8 9.60 3|4.02

13 14 18 4893.1 31.26 246.0_

OR_IT _ETERNINATION ACCURAC Y

ST J135.9 SR 55.1 55 311.3

CRT -.9624 CRS .9663 CST -.9463

LSA 1|75,0 NS4 97,7 SSA JI.5

ELI 1137.1EL2 IS.O ALr 172.33

L4UNCH DATE JAN 2 1966 fLIGHT TIN( J14.00 ARRIVAL DATE APR 26 |966

HELIC_[NTRIC CONIC OISTANCE 347.362

RL 147.J0 LAL .00 LOL IO1.15 VL 28.415 GAL -10.94 AZL 94.25 NCA 169.O0 SNA

Rp 108.76 LAP -.9J LOP 270,18 VP $7,992 GAP 6,72 AZP 85.93 TAL 230.$$ TAP

RC 125.075 GL -19.25 GP 44.44 ZAL 149,13 ZAP I2?.?B ET$ 46,23 7AE J90.J! ETE

PLANETOCENTRIC CONIC

C3 39.347 VNL 6.273 OLA -37.39 RAL 313.98 RAO 6568.$ VEL 12.677 PTN 2.30 VHP

LNCH 47NTH LNCN TZN£ L-I TIME INJ LAT

64.49 4 3J $1 1627.89 J9.67

115.51 IO 32 2J 5780,$7 19.68

64.49 4 3J $1 I827.88 J9.67

115.$1 10 32 2! $780.57 19.68

64.49 4 3J 31 J827.89 J9.67

I15,51 10 32 EJ 5790o$? 19,68

DIFFERENTIAL cC_RECTIONS

T02-1.5453 TRA-1.4568 TC3-1.4955 BAU ._|$9

ROE .J525 RRA -.0186 RC3 .4|02 FAU .04538

FOE -.7475 FRA -.16Z6 FC3 -.9985 8SP 9080

8DE 1.5529 8RA J.4520 BC3 I.$508 FSP -405

J33.1J ECC .ZI609 INC 4.2503 VJ 30.287

39.$3 RC4 104.34 APO |61.87 V2 34.842

]47.23 ZAC 42.77 ETC 210.34 CLP-149.10

7.005 DPA 21.52 RAP 296.03 [CC 1.6475

INJ LONG INJ RT A$C INJ AZNTH INJ TJME PO CST TIN [NJ 2 LATINJ Z LONC

]9.94 I98.0_ 122.46 4 58 $8 J027.9 23.80 12.99

222,23 196.09 122,45 IZ 8 41 5180.6 Z3.82 265.28

19.94 196.08 122,46 4 58 58 1027.9 23,80 12.99

2?2.23 198.09 122.45 12 B 41 5190.6 23.82 265.28

19.94 196.08 I22.46 4 58 58 |027.9 23.80 12.99 Z

272.23 196.09 J22.45 12 9 41 5190.6 23.82 265.28

M/D-COUR$[ EXECUTION ACCORACY ORBIT D£T£RNINATION ACCURACY

SGT _84.0 SGR $$3.6 5G3 124.3 ST 1499.3 5R 140.3 SS 415.3

RRT -.7320 RRF -.9584 RTF .8741 CRT ".9236 CRS .9904 CST -.9663

SGB 2933.0 R23 .4526 4|3 -.8819 LS4 1557.8 NSA ll_.l $sA S.D

SGJ 2910.9 SG2 360.2 THA 112.17 ELI 1504.9 £L2 53.6 4LF 175.05

LAUNCH 04rE JAN 2 1966 FLIGHT TIME 116,00 ARRIVAL D4TE 4PR 28 1966

HELIOCENTRIC CONIC

RL 147.10 L4L ,00

RP J08.29 LAP -.99

RC 127,413 GL -30.94

PLANETOCENTRIC CONIC

C3 46.842 VHL 6.844

LNCH 4ZNTH LNCH TIME

49.84 4 2 10

130.16 12 6 14

49,64 4 2 I0

130.16 12 6 14

49.84 4 2 IO

130.16 12 6 14

DISTANCE 353.152
LOL 101.15 VL 28.330 GAL o10.66 AZL 9?.28 HCA 172.13 SNA 132.42 ECC .21443 INC 7.259? Vl 30.29Y

LOP 2?3,34 VP 32.921 GAP 6.91 ATP 82,91 TAL 228.94 TAP 41.06 RCA I04,06 APO 160.87 V2 34.134

GP 54.13 ZAL 139.82 ZAP 121.62 ETS $4.$9 742 113.11ETE 145.45 ZAC 49.0? ETC 218,14 CLP-153.65

OL4 -47.72 RAL 322.03 RA0 6569.8 VEL 12.969 PTH 2.36 VMP 8.417 OPA 30.89 RAP 293.09 ECC 1.7709

L-I TIME INJ LkT |NJ LONG INJ RT A$C |NJ AZM/H INJ TIME PO CST TIN INJ 2 LATINJ 2 LONG

L840.49 22,17 40.67 210.26 133.41 4 32 51 1240.5 21.$4 34,95

$655.29 22.18 263.40 210.22 |33.40 13 40 30 5055.8 22.55 257.ZI

1840._9 72.17 40.67 210.76 133.41 4 32 $| 1240.5 21._4 34.55

5655.79 22.18 263.40 210.27 133.40 13 40 30 $055.9 27.55 2_7.27

1840.49 22.12 40.67 210.2_ 133.41 4 $2 51 1240.5 27.$4 34.5_

5655;79 22.18 263.40 210.22 133,40 15 40 30 5055.8 2?.$5 257.27

01FFER£NT_AL CORRECTIONS

TOE-2.46I? TRA-1.0672 TC3-1.2_70 BAU ,8135

ROE .25B_ RRA -.1459 RC3 .$279 FAU .03343

FOE -.9172 FRA -.0235 FC3 -._178 BSP 9383

8022.4753 8RA 1.0771 8C3 1.2990 FSP -322

LAUNCH OAT[ JAN 2 1966

HELIOCENTRIC CONIC

RL 147,10 LAL .00

RP 108.81 LAP -1,17
RC 129.747 5L -48.22

PLAN_TOCENYRIC CON|C

C3 83.007 VHL 9.111

LNCN AZNTH LNCN TIME

33.65 4 40 39

146.35 14 18 $8

33.65 4 40 39

146.35 I4 J8 $8

33.65 4 40 39

J46.35 14 I8 58

DIFFERENTIAL CORRECTION5

T_E-4,5908 TRA -.04_5 TC3 ",6339 _AU .7111

ROE -.2210 RRA -,3201RC3 .0936 rAU .01907

FOE-].lOB8 FRA .|665 rc3 -,1989 85P 9845

80E 4.5961 8RA .3_30 8C3 .6409 FSP -227

NI0-COURSE EXECUTION ACCURACY ORBIT 0£TERNINATION ACCURACv

SGT 299S.1 9GR 530.$ $G3 98.7 ST 2099.6 SR 223.8 SS 558.T

RRT -.8|54 eRr -.89_0 RTF .9988 CRT -.90S5 CRS .9667 CST -.9#39

SG_ $041,7 R23 .4161 R13 -.9054 LSA 2180.1MSA 133.5 SSA 2.T

SG! 3013,2 SG2 415.6 THA 173.66 ELl 2109.4 EL2 94.5 ALF 174.49

fLIGHT TiME |18.00 ARR[V4L OATE APR 30 1966

0|STANCE 358.892

LOL 101.15 VL 29.246 GAL -i0.35 AZL 104.15 HCA 175.21 SHk 131.94 ECC .21272 ZNCJ4.J$34 vl 30.287

LOP 276.$1 VP 37,8_I GAP ?.08 A?P 75,89 7Ak 227._0 TAP 4_.$1 RCA 103.80 APO 159.89 v2 34.826

GP 67.39 ZAL 125,78 2AP lJ2.O! ETS 69.22 ZAE 10t.62 £TE I$0.62 zAC 55.45 ETC 234.$0 CLP-167.IO

DLA -80,80 RAL 343.49 RAO 6569._ VEL 14.295 PTH 2.60 VHP 12.095 0PA 43.21 R4P 284,36 [CC Z.366J

L-I TIME |NJ LAT INJ LONG INJ AT ASC [NJ AZMTH INJ TIM_ PO CST TIN IN] 2 LATINJ 2 LONG

2080.$0 18.48 62.49 242.21 149.05 5 15 Ig 1480.$ 25.?9 58.35

$69J.3J 18.49 262.45 242.72 149.04 15 $3 49 $091,3 Z$.30 258.31

2080.$0 19.49 62.48 242,71 149.05 $ 15 19 J480.5 25.29 58,35

5691,3J 18.49 262,43 242.72 149,04 15 53 49 $09J.3 25.30 258.3J

2080,50 18.48 62.48 242.71 J49.05 5 15 Ig 1480,S 25.29 58.35

$691,31 18.49 262.43 242.72 149.04 IS 53 49 $091.3 25.30 258.3J

M|0-COUR$_ _XECUTZON ACCURACY ORBIT O_T[RN_N4TZON ACCURACY

SGT 3||0.| SGR 467.6 SG3 70,4 ST 2997.3 SR I96.2 SS 23J.9

RRT .J$63 RRF -.J405 RTF ,g$$0 CRT .7499 CR$ -.6816 CST -.g952

$G8 3145,0 R23 -.2968 RI3 .g$40 bS4 2981.1N$A 142.0 SSA J,2

SGJ 3|10,9 SG2 46j.8 THA 1.38 EL1 2890.7 EL2 123,0 ALF 2.77

2J72



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 2, 1965-66,

L4UNCH DAT[ JAN Z l_6_

HEL/OC(NTRIC CONIC

RL JdT.JO LAL .O0

RP 108.84 LAP -I.34

RC 137.074 GL -59.68

PLANETOCENTRIC CONIC

C3 466.9J$ VHL 21.608

LNCH AZMTH LNCH TIME

37.3B 7 33 22

142.67 16 5E 36

37,38 7 33 72

142.62 16 57 36

37.38 ? 33 22

142.67 16 52 36

FLIGHT TIME 120.00 ARRIVAL OJTE Mkv Z ,gAE

OISTANC[ 364.309

LOL JOl.15 VL 28.165 GAL -9.98 ArL I3Z.Z6 HCA 178.00 SMA 131.73 (CC .ZlOZ7 INC4Z.ZAD9 VJ 30.787

LOP Z79.67 VP 37,787 GAP 7.16 ATP 47.76 TAL ZZ$.5] TAP 4].$] RCk 105,64 APO 158.83 v2 34.819

GP 70.13 ZAL J03.03 ZAP 99.3I ET$ 144.36 ZA( 77,45 (T( 718.50 ZAC 67.96 (TC 3J4.41 CLP 118.42

OLA -57.70 RAL 24.$_ RAO 6572.3 V(L Z4,253 PTM 3.32 VHP 28.363 DPA 51.63 RAP 249.94 ECC 8.6847

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN |HI 7 LAT INJ 2 LONG

238Z.64 7.46 68.Z4 292.BZ 147.66 B 12 15 1732.6 9.Z0 64.33

691.37 2.47 294.93 292.84 147.66 17 4 7 91,4 9.ZI 291.02

2332.64 2.46 68.24 292.82 147.66 8 12 15 I782.6 9.20 64.33

691.37 2.47 294.93 292.84 ]47.66 J7 4 7 91.4 9.21 291.02

2387,64 2,46 68.24 292,82 J47.66 B 12 15 1732.6 9.20 64.33

691.37 2.47 794.95 292.B4 147.66 I7 4 7 91.4 9.21 29J.02

0IFFERENTIAL CORRECTIONS

T0( -.3957 TRA 1.8457 TC3 -.0094 BAU .7007

R0(-7.8339 RRA 4.0535 RC3 .J|J9 FAU-.00805

FOE-J,2375 FRA .8774 FC3 ,0149 BSP 9016

8DE 7.8438 8RA 4.4540 8C3 .I]23 FSP -147

LAUNCH DATE JAN Z 1966

HELIOCENTRIC CONIC

RL 147.10 LAL ,00

RP 108.86 LAP -I.SJ

RC 134.395 GL $9.60

PLAN(TO_ENTRIC CONIC

C3 459.766 VHL 21.447

LNCH AZNTH LNCH TIME L-I TIME INJ LAT

$0.00 15 38 21 4889.40 "2.22

130.00 23 4I 4 34J9.97 -2.21

50.00 18 38 Z| 4889.40 -2.22

130.00 23 4J 4 3419.97 -2.2J

50.00 15 38 2I 4889.40 -2.22

130.00 23 41 4 3419.97 "Z.Ti

DJFFER(NTIAL CORRECTIONS

TOE 3.J3|4 TRA .3304 TC3 -.0180 BAU .7133

ROE-9.7617 RRA 4.6263 RC3 -,I]$J FAU-.O0642

rOE 1.8685 FRA -.6729 re3 .0J21BSP IO118

BDE 9.7768 BRA 4.638| BC3 .1160 FSP -|65

HID-COURSE EXECUTION ACCURACY

SGT 922.8 SGR 293J.$ SG3

RRT .7539 RRF .9870 RTF

SGB 3073.2 R23 -.1|28 RJ3

SG! 3016,2 SGZ 589.I THA

FLIGHT TIME |22.00

O_$TANC[ 371.ZOI

ORBIT DETERMINATION ACCURAC_

47.4 ST 793.9 SR 2163.1 SS 855.5

.849E CRT .6018 CRS -.9954 CST -.6757

.9936 LSA 2355.6 NSA 244.Z SSA ,2

76.1I EL1 2170.4 ELZ 253,9 ALF 85.27

ARRIVAL DATE NAY 4 1966

LOL I01.I$ VL 28.080 GAL -9.9J AZL 48604 HCA IBZ,26 SMA 130.63 ECC .7J227 INC4J.gA04 VI 30.287

LOP 782.83 VP 37,718 GAP 7,66 AZP 131.94 TAL 224.29 TAP 46.58 RCA I02.90 APO 158.36 vz 34.812

GP -72.18 ZAL I03.00 ZAP J0|.$O ET$ 209,81 7AE 77.83 ETE 137.22 ZAC 88.97 ETC 49.75 CLP 130.66

DLA 47.$9 RAL 316.38 RAO 6572.3 VEL 24.I05 PTH 3.3I VHP 24.654 OPA -73.35 RAP J45.65 ECC 8.5666

INJ LONG INJ RT ASC INJ AZMTH INJ TZI,_ PO C$T TIM INJ 2 LAT INJ 2 LONG

Z27.52 224.36 42.45 16 $9 50 4289.4 -8.II 227.49

|I2.63 224.34 42.45 74 38 4 2820.0 -8.09 107.60

727.$2 224.36 42.45 |6 $9 $0 4289.4 -8.11 222.49

IJ2.65 224.34 42.45 24 38 4 2820.0 -8.D9 107.60

777.$2 224.36 42.45 16 59 §0 4789.4 -8.1| 272.49

112,6_ 224.34 47.45 24 38 4 2820.0 -B.D9 107.60

MIO-C_JR$E EXECUTION ACCURACY ORBIT DETERMINA TZON ACCURACY

SGT 849.3 SGR 3119.1 5G3 49.1 5T 837.7 SR 2535.2 55 1077.J

RRT -.679I RRF -.987I RTF .7862 CRT -.9649 CRS .9982 CST -.9789

SG8 3232.6 RZ3 -.12II RJ3 -.9923 LSA 2871,3 N$A 217.3 SSA 1.0

SGI $I74.0 SG2 612.6 THA |00.89 ELI 2661.8 EL7 209.5 ALF ,07.80

L4UNCN D4Ttr J4N E J966

HELIOCENTRIC CONIC

RL 147.10 LAL .OO

RP |OB.B7 LAP -l.6B

RC J36,709 GL 55,36

PLANETOCENTRIC CONIC

C3 121.023 VHL I1.001

LNCH 4_MTH LNCH TIME

63.0_ 1S 49 7

116.95 72 3 49

63.05 15 49 7

116.95 22 3 49

63.05 15 49 7

116,95 72 3 49

FLIGMT TIME 174.00 ARRIVAL 0ATE MAY 6 1966

DISTANCE 376.687

LOL 101.I§ VL 77.999 GAL -9._4 AZL 70.87 HCA

LOP 786.00 VP 37.649 GAP 7.75 AZP I09.06 TAL

GP -63.85 ZAL I14.90 ?AP 115.$6 ETS 276.76 ZAE

J85.|3 SNA J30.05 ECC .21026 INC19.1847 Vl 30.787

272.§I TAP 47.64 RCA 102.70 APO 157._9 V7 34,806

99.70 [T( 198.98 ?AC B1.94 ETC 115.35 CLP-J6B.27

0LA 38.$0 RAL 305.$4 RA0 6570.3 VEL IS.S6_ PTH 7.77 VMP 11.533 DPA -81.13 RkP 6.42 ECC 2.9917

L-I TIME INJ LAT INJ LONG INJ RT ASC [NJ AZMTM INJ TIME PO C$T TIM INJ 2 LAT INJ 2 LONG

4554.64 -9.74 20A.86 203,00 $2,77 17 $ J 3954.6 -|4.3| ,98,?0

3378.00 -9.72 115.93 202.99 $2.77 23 0 ? 7778,0 -,4.49 109.68

4554.64 -9.74 204.88 203.00 52,77 I7 5 l 3954.6 -JA.$I 198,70

3378.00 -9.72 I15.83 202.99 $2.77 25 0 7 2778.0 -14.49 109.68

4554.64 -9.74 204.86 203.00 52.77 17 $ 1 3954.6 o14.51 198.70

3378.00 -9.72 115.83 202.99 52.77 23 0 7 2778.0 -I4.49 I09.68

01FFERENT[AL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT OE TERMINATION ACCURACY

TOE 4.0924 TRA-3,6284 TC3 -.3873 BAU ,$794 SGT 33J0.6 SGR 957.I SG3 73.2 ST 7250.6 SR 403.2 S$ 6fl9.1

RDE -.5648 RRA 1.3858 RC3 .0247 FLU .0J986 RRT -.9008 RRF -.7568 RTF .9647 CRT -.9102 CR8 .8533 C_T -.9926

FDE 1.2431 FRA -.6769 FC3 -.14ZI BSP 10801 SGB 3448,9 R23 -.2888 R13 -.9fl60 LSA 2372,4 MSA 185.1 SSA 1.2

BDE 4.13J2 BRA 3.8841BC3 .358I FSP -247 SGI 3425,0 SG2 405,9 THA J65,04 ELI 2280.$ EL7 164.8 ALr 170.69

LAUNCH DATE JAN 2 1966 FLIGHT TIME 126.00 ARRIVAL DATE MAY 8 1966

HELIOCENTRIC CONIC 0ISTANCE 382.389

RL 147.10 LAL .OO LOL lOI.J$ VL 27.919 GAL -9.22 AZL 77.02 HCA 198oZ2 SMA 129.48 ECC .20903 JNC12.9797 Vt 30.78?

RP 108,89 LAP -1.84 LOP 289.16 VP 37.584 GAP 7.90 AZP 102.85 TAL 220,80 TAP 49,01 RCA J02.4I APO 156.$4 V2 34.801

RC 139.015 GL 47.72 GP -$0.0B 7AL I22.22 ZAP J27.05 ETS 292.17 ZAE 1|0.78 ETE 207.03 ?AC 74,96 ETC I30.77 CLP-I$9.B7

PLANETOCENTRIC CONIC

C3 69.999 VHL 8.367 0LA 30.J$ RAL 305.79 RA0 6569,3 VEL |3,833 PTH 2.53 VHP 8.427 OPA -67.42 RAP 340.42 ECC 7.1520

LNCH AZHTH LNCH TIME L-I TIME INJ LAT INJ LONG JNJ RT A$C INJ AZMTH INJ TIME PO CST TIM ]NJ 7 LAT INJ 2 LONG

79.70 17 30 10 4127.79 -1J.79 J73,05 194,74 62.05 18 38 $8 3527.8 -J_.44 J66.14

100.80 ZO 24 46 3585.04 -II.77 J31.63 194.74 62.05 ZI 24 Jl 2965.0 -15.42 174.72

79,20 17 30 J0 4127.79 "!1.79 173.05 194.74 62.05 I8 38 58 3577.8 -15.44 166.14

100.80 20 24 46 3585,04 -IJ.77 I31.63 I94.7A 62.05 21 24 II 2965.0 -Jfi.4Z |24,72

,10.00 23 31 38 2979.10 -25.74 94.29 201.79 68.69 2A 2I 17 2379.I -28,67 86.32

110.00 19 22 78 376J,74 1.49 138.43 I86.75 55.85 20 25 9 3161.7 -3,00 132.23

DIFFERENTIAL CORRECTIONS MJO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURAC Y

TD£ 2.7089 TRA-3.3498 TC3 -,8288 BAU .7761 SGT 387J,7 SGR 4J$.6 8G3 JO1.3 5T 20|9.1SR 167,5 $5 395.5

RDE .1609 RRA ,$025 RC3 -.0283 FAU .03304 RRT -.$368 RRF -,J689 RTF .9190 CRT .3338 CR5 -.5787 CST -.9766

FOE 1.JT28 FRA -.6448 FC3 -.4087 BSP 11072 5GB 3846.J R23 -.3901RI3 -.9166 LSA 2107.2 MSA 195.7 SSA 2,0

8DE 2.7J37 8RA 3.3873 8C3 .8293 FSP -339 SG1 3528.8 $G2 350.0 THA 176.34 EL| 2019.B EL2 253.J ALF ,.55

2173



JPL TM 33-99 EARTH--VENUS TRAJECTORIES 4VOL. 2, 1965-665

U

LAUNCH 047E JAN Z 1966 FLIGMT TIME |26°00 ARR]VAL OATE N4V ]D 1966

HELIOCENTRIC CONIC

RL 147.10 LAL .00
RP 108.90 LAP -l.99

eC J41.312 GL 4Z.ZJ

PLAN(TOC[NTRIC CONIC

C3 52.428 VHL 7,241

LNCN ATMTH LNCH TIM( L-| TIMe IN| LAT

90.00 2J 7 16 3366.52 -23.35
90.O0 16 59 50 4195,96 -,41

JO0.O0 22 50 43 3033.07 -25,97

JO0.O0 17 59 6 3994,64 1.97

110.00 O 45 J3 2667.J5 -31.98

]10.00 IB _ 2fl 1 3913,33 7,24

0ZFFERENTIAL CORRECT|ON$

TDE 2,0889 TRA-3.D977 TCA-J.2ISB BAU ,8528

ROE .2J61 eRA .2965 RC3 -,0459 FAU ,OAI2|

FOE J.IJ15 FRA -.5696 FC3 -.680fl BSP 11367

902 2o0999 BRA 3.1|19 Be3 |.2J66 FSP -404

0]STANCE 398.125

LOL 101.|5 VL 2?.839 GAL -8.89 ATL 79.91HCA |91,35 SMA

LOP 292.32 VP 57.5ZI GAP 9.06 ATP 99.99 TAL Z|9.08 TAP

GP -40.03 ZAL 126.55 TAP 135.37 ITS 299.20 ZAE 117.36 ETE

128.92 ECC .20805 |NC10.1878 V| 30,287

50.42 RCA IO2,JO APO 155.74 VZ 34,797

206.05 ZAC 70,58 ETC 137.99 CLP-159,35

DLA 24.79 RAL 507.32 RA0 6568.9 VEL 13.193 PTH 2.41 VMP 7,Z84 DPA -57,10 RAP 335.41 ECC I.B6ZB

IN| LONG IN| RT A$C IN| AZNTH IN| TIME

122.16 195,I1 73.50 22 3 24

171,20 185.53 61.69 |B 9 36

98.45 |95.93 74.66 23 41 16

155.8J J84,20 60,17 19 5 4J

73.90 197.65 77.23 J 30 0

146.40 180.94 56.50 19 30 15

MI0-EOUR$E EXECUTION ACCURACY

SGT 3622.4 SGR 317.0 SG3 J22.5
RRT -.2596 RRF .1850 RTF .8914

SGB 3636.Z R23 -.4329 RI3 -.8905

SOl 3623.3 SO2 306.0 THA J78.69

PO CST TIN IN| 2 LAT IN| 2 LONG

2766.5 "25.39 ||4.09

3586.0 -4,Z0 J64.56

2433.J -27.83 90.14
3394.6 -Z,01 149,29

ZOBT.J -33.41 64,96

5313.3 2,79 J40,|&

ORBIT 0ETERNINATION ACCURACY
ST 1841.4 SR |BT.B SS 562.3

CRT ,6363 CR5 -.8158 CST -.9605

LSA 1923.4 NSA 206.5 ssA 3.J

[LJ J845.3 EL2 144.6 ALE 3.74

LAUNCH OATE JAN 2 I966 FLIGHT TIME 130.OO ARRIVAL 0ATE MAY 12 1966

HELIOCENTRIC CONIC 0I$TANCE 393.868

RL |47.|0 LAL .00 LOt. 101,15 VL 27.76J GAL -B.56 AZL 81.41HCA 194.49 SMA 128.38 ECC .20723

RP 108.92 LAP -2.|4 LOP 295.48 VP 37.460 G_P 0_ AZP 98.3Z TAL 2|7.35 TAP _|.83 RCA J0|.77
RC J43.598 Ok 38.36 OP -32.8_ 7AL 128,57 ZAp |41.34 ITS .304.|4 7AE 121.38 ETE 203.32 7AC 68.23

PLANETCN_ENTRI( CONIC

C3 43.693 VML 8.610 DLA 21.26 RAL 309.05 RAO 6568,7 VEL 12.848 PTH Z.34 VMP 6.776 0PA -49.53
LNCH AZMTM LNCH TIME L-I TIME IN| LAT IN| LONG IN| RT ASC JNJ AZMTH IN| TIME PO CST TIM

90.00 _2 5 B 3140.B8 -26.82 J08.57 J93,07 80.56 22 fl? 29 2340.9

90.00 16 15 51 4320.46 3.92 J78.71 182.58 6J.93 17 27 5J 3720.3

100.00 23 40 37 2831.91 -28.80 84.J9 193.42 81.64 24 28 9 2231.9
I00.00 17 22 4_ 4104.66 5.68 J61.88 I8|.6J 60.60 18 31 8 3504.7

110.00 I 2_ 37 2523.00 -33,77 6J.44 194.13 84.39 2 5 40 1923.0

IlO.00 IB 0 ZB 3986.34 9.97 150.30 |78,99 57.13 19 6 54 3386.3

OIFFERENTIAL CCRRECTION$ MID-COURSE EXECUTION ACCURACY

TOC 1.75J9 TRA-2.�2JO TC3-1.3372 BAU .8983 SGT 3717.1 SGR 274.9 SG3 136.Z

ROE .2074 RRA .2|7| RC3 -.0377 FAU .04574 RRT -,1704 RRF ,2851 RTF .8747

goE 1.0392 IRA -.5229 r(3 -.9063 BSP 11660 5GB 3727.2 R23 -.44|5 RJ3 -.8743

90C J,764| 8RA 2.929l BC3 1,5377 rsP -446 $GJ 37|7.4 SO2 270.8 THA J79.27

INC B.5938 VJ 30.287
APO J54.98 V2 34.793

ETC J43.03 CLP-158._6

RAP 334.05 [CC J.7J�J

IN| 2 LAT IN| 2 LONG
-27.85 98.05

.13 172.O7

-29,66 75.49

|,72 J55.33

-34.18 52.22

5.57 J43.97

_|T 0ETERM|NAT|ON ACCURAC y

ST 1724.5 SR 199.7 55 5_4,7

CRT .6838 CRS -.8840 CST -,9454

L�A 1802.7 MSA 2j4,4 $$A 4.4

ELI 1729.4 EL2 138.0 ALF 4.3)

LAUNCN 04T[ JAN Z |966 FLIGHT TIME 132.00 ARRIVAL DATE NAY 14 |966

HELIOCENTRIC CONIC

RC 147.10 LAL .00

RP 108.93 LAP -2.28

RC |45.874 GL 35.59

PLANETOC[NTRIC CONIC

C3 39,363 VHL 6.194
LNCH AZNTH LNCH TIME L-I T|ME |NJ LAT

90.00 22 39 15 3008.27 -27.94

90.00 15 33 52 4397.37 6.03

|00.00 0 |6 5 2708.74 -29.89

|00.00 17 5 40 4J_.14 7.59

1|0.00 I 49 22 2416.84 -34.|8

110.00 17 48 32 4026.80 tl.45

0IFFERENTXAL CORRECT|ON5

TOE 1.5425 TRA-2.7863 TC3-1.8207 BAU .9338

ROE .1963 RRA .J743 RC3 -.0J85 FAU .04796
r0E .9680 FRA -.4339 FC3-|.0824 BSP 12016

B0E 1.5350 BRk 2.7919 BC3 |,8208 FSP -473

01STANCE 399.611

LOL J0J.|5 VL 27.693 GAL -8.22 ATL 82.44 HCA 197.64 SMA

LOP 298.£4 VP 37.399 GAP 8.38 ATP 97.21 TAL 21_.60 TAP

OP -27,63 7AL J29.6| ZAP 145.73 ITS 308.04 7AE 123,93 ET_

t27.85 ECC .206S6 |NC 7.5593 v| 30.2S7

53.24 RCA 101.44 APO 154.26 v2 34.790

200.91 7AC 67.32 [TC 146,94 CLP-158.87

DLA i8.90 RAL 3i0.93 RAO 8569.5 VEL 12.638 PTH 2.29 VMP 6.532 0PA °43.83 RAP 334.08 ECC 1.63|4

IN| LONG IN| RT &SO ]NJ AZNTH IN| TiME

97.03 19|.53 93.21 23 29 24

182.47 18J.6I 62.28 17 9 0

75.|5 191,68 86.32 1 J J3

|65.08 |dO.?7 61.00 18 |5 2
53.|B |9J.8B 99.26 2 29 39

152.49 178.45 57.57 18 55 59
MID-COURSE EXECUTION ACCURACY

SOT 38|3.9 $GR 250.2 SO3 1A4.3
RRT -.1604 RRF' .2819 RTF °964|

SGB 3822.1 R23 -.4266 RI3 -.8638

SOl 39|4.1 S52 247.0 THA J79.39

PO CST TIM IN| 2 LAT IN| 2 LONG
2408,3 -28.3! 89.39

3787.4 2.29 J75.e0

2108.? -29.P8 66.35

3562,1 3,66 158.49

|816,8 -33.90 43.95

3426,8 7.09 146.11
ORB|T 0ETERMINA?TON ACCURAC_

ST 164'5.8 SR JBB.B SS 311.5

CRT .7003 CRS -.9116 CST -,9315
LSA 17|9.6 MSA 22J.0 5SA 3.7

ELI 1631.2 EL2 134.4 ALF 4.62

LAUNCH DATE JAN _ 1966 FLIGHT TINE ]34.00 ARRIVAL OATE MAY 16 ]966

HELIC_ENTRIC CONIC

RL 147,10 LAL .00

RP 108.93 LAP -2.42

RC 148.138 GL 33.34

PLANETOCENTR|C CONIC
C3 34.654 VML 5.887

LNCH ATMTH LNCH TIME L-[ TIME IN| LAT

90.00 23 2 46 2920.73 -28.27

90.00 J5 46 39 4423.34 7.J9

JO0.O0 0 38 3 2626.16 -29.89

100.00 16 58 0 4J93.34 8.6|

J|O,O0 2 8 18 2343.8| -34.09

J|O.O0 17 44 I4 4048.46 12.24

DIFFERENTIAL C_RECTIONS
TOE J.4087 TRA-2.6683 TC3-2.0764 BAU .9620

ROE .J_07 RRA .|455 RC3 .0046 FAU .0486|

FOE .8078 FRA -.3833 FC3-1.2|43 8SP 12282

BOE |.4215 BRA 2,6723 BC3 2.0764 gSP -483

O[$TANCE 403.35J
LOt, |01.15 VL 27.607 GAL -7.98 AZL 83.J7 HCA 200.79 SMA

LOP 301,81 VP 37.341 GAP 8.54 ATP 96.39 TAL 2J3,84 TAP

GP -23.72 7AL 129.89 ZAP 149.09 ETS 31|.23 7AE 125.60 £T[

127.33 ECC .20603 INC 6.8303 V| 30.287

94.63 RCA JOJ.J0 APO J53.56 V2 34.797

J98.60 7AC 67.29 ETC ISO.lO CLP-139.58

DLA

IN| LONG IN| RT A$C IN| ATMTH IN| T|NE
_0,65 |90.69 88.39 23 51 27

184.$2 |81.49 62.54 17 O 23

69,02 190.71 89.54 ! 21 49

|66.83 |80.73 6|.27 JB 7 53

47.48 |90.62 92.63 2 47 22

153.67 178,56 57.83 J8 51 43

MI0-COURSE EXECUTION ACCURACY

SGT 3905.9 SGR 237,6 SG3 149.J

RRT -.1749 RRF .2395 RTF .856J

SGB 39|3.! R23 -.3959 RJ3 -.9339
SGI 3906,| so2 234.0 THA 179.39

|7.31RAL 3|2,82 RAO 8568,4 VEL |2.491 PTH 2.26 VHP 6.4J6 DPA -39.37 RAP 334.BI ECC J.5703
PO CST TIM |NJ 2 LAT IN| 2 LONG

2320.7 -28.20 BJ,99

3823.5 3,46 177.83

2026.2 -29,63 60,21

3593.3 4.71 160.2J
J743,8 -33.35 38.32

3448.5 7,91 J47.26

(_R6[T OETERNINAT|ON ACCURACv

ST 1597.2 SR 190.9 59 494.6

CRT .7|56 ORS -.9322 CST -.9J93

LSA 1667.6 MSA 226.B 55A 6.9

ELI 1603.| EL2 J32.B 4LF 4.92

2J?4



JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL. 2, 1965-66>

L4UNCH 04TE JAN 2 1966 FLIGHT TINE ]36.00 ARRIVAL 0ATE NAY 18 2966

NELIOCENTR|( CONIC D|$TANCE 4|1.045

RL 247.I0 LAL .00 LOL 101.15 VL 27.532 GAL -7.53 ATL D3.?J HC4 203.95 SNA I26,83 ECC .20564 INC 6.2860 Vl 50.28?

RP 108.84 LAP -2.55 LOP 304,97 VP 31.284 GAP 8.69 ATP 95.?5 TkL 212.07 TAP 5G,0I RCA 100.75 APO 152.gl V2 34,78G

R¢ 150.590 GL 51.98 GP -Z0.7* rAL JZe.6Z Z4# I51.T1 Er$ 3|5.86 TAE 126.74 (TE 196.65 Z4( 6T.81ETC 158,69 (_P-160.38

PLANETOCENTRIC CONIC

C5 31.844 VHL 5.643 OLA 16,28 RAL 5|4.44 RAO 6568.5 VEL 12.378 PTH 2.25 VHP 6.389 0PA -35.78 RAP 555.94 ECC 1.524J

LNCH A?MTH LNCH TIN[ L-I T_ME INJ LAT INJ LONG INJ RT A$C INJ ATNTH INJ T|NE PO CST TIM INJ E LAT INJ 2 LONG

90.00 25 20 J5 2880.25 -28.51 $6.23 J90.58 90.6J 24 ? 55 2260,5 -27.95 17.58

90.OO 15 45 42 4441.38 7.75 J85.53 181.84 62.88 18 5? 45 3841.4 4.03 178.63

IO0.O0 0 54 38 2588.57 -29.84 84.74 190.55 9J.79 1 37 26 1968.6 -29.28 55.98

100.00 16 55 56 4208.30 9.10 167,87 181.I1 8J.40 IB 6 4 5608.3 5.22 161.04

IlO.O0 Z 23 3 2291.9Z -33.86 43,44 190.07 95.01 3 J 15 169J,9 -52.60 34,57

JiO.O0 I7 44 0 40_?.71 J2.58 154,18 179.05 57.95 18 _1 38 5457.7 8._5 147.75

DIFFERENTIAL C(_RRECTIONS MI0-CC4,1RSE EXECUTION ACCURACY ORBIT OETERM|NA T[ON ACCURACY

TOC J.5|74 TRA-Z.5614 TC3-2.3208 gAU .988| SGT 5998.8 SGR 255.4 $G5 J_|.6 ST I56T.I SR 195.8 SS 481.4
ROE .|888 RRA .]224 RE3 .0278 FAU .04848 RRT -.J892 RRF .|858 RTr .8505 CRT .1335 CRS -.9491 C$T -.909]

FOE .8547 FRA -,3178 F(3-|.$JBO 86P I2587 $G5 4005.4 225 -,5557 213 -.8503 LSA J834.7 MSA 23J.3 $S4 8.2

B0E ;,5308 8R4 7.5643 8C3 2.32|0 FSP -490 5GI 3998.8 SG2 229.2 THk 179.38 EL1 1575,? EL2 132.4 kLr 5.ZT

LAUNCH 0ATE JAN 2 /966 FLIGHT TIME I58.O0 ARRIVAL 0ATE NAY 20 I966

H[LI(XENTRIC CON|C

RL |47.10 LAL .00

RP |08.24 LAP -2,87

eC 152.629 GL )(3.77
PLANETO(ENTRJ( CON?C

C3 29.586 VHL $.439

LNCH AZMTH LNCH T|M_

90.00 23 33 51

90,00 15 44 5T

IO0.O0 I ? 43

I00.00 J6 5? 42
JlO.OO 2 35 4

JIO.OO 17 46 5J
OI_ERENTIAL CORRECTION5

TOE 1.2528 TRA-2.48|2 TC3-Z.5830 eAU 1.0140

ROE .J895 RR4 .J023 Re3 .0498 F_U .04793

FOE .8018 FRA -.2582 FC3-I.4027 BSP I2965

80( 1.2670 8RA 2.4633 8(3 2.5635 FSP -498

01STANCE 4|8.814

LOt. ]0J.15 VL 27.458 GAL -?.IT k?k 84.|4 HCA 207.10 SMk J26.34 ECC .20_40 1NO 5.6621 V] 30.287

LOP 508.13 VP 57.Z28 GAP 8.85 AZ# 95.22 TAL 210.28 TAP _7.58 RCA 100.59 APO 152.28 V2 34.785

GP -18,35 ?AL 128.95 ZAP |53.97 ETS 3J8.02 2kE 127.5S ETE 194.98 ?kC 68,86 ETC |54.85 ELP-J61.21

OLA 15.6I RAL 318.30 RkO 6568.2 VEL |2.287 PTH 2.21 VHP 6,565 OPA -32.74 RAP 337.35 EEC 1.4869
L-I TIM_ INJ LAT INJ LONG INJ RT AS( INJ AZMTH INJ TIME PO CST TIM INJ Z LIT XNJ 2 LONG

28J7.88 -28.24 83.13 I90.52 92.16 24 20 49 2217.9 -27.64 74.51

4446.82 7.92 185.84 182.49 62.72 16 59 3 5846.8 4.20 179,13

252?.86 -29.72 8J.72 190.44 95.58 I 49 51 192?.9 -28.93 55.00

4212.O7 9.23 167.88 181.79 81.44 18 ? 54 36J2.J 5.34 161.25

2254.59 -35.80 40.56 190.04 98.70 5 12 58 I654.6 -32.31 31.57

4058.|J J2.59 J54._0 |79.78 57.9_ 18 54 29 3458.| 8.27 147.77

M[O-COURS_ EXECUTION ACCURACY ORBIT OET(R_fNAT_ON 4CCUR4CV

SET 4094.1SGR 25_._ $G3 I_2.9 ST 1549.4 $R 20_.5 $$ 470.7

RRT -.J9_0 RRF .|_58 RTF .8471 CRT ,7532 CR$ -.963J (ST -.9008

SEE 4100.8 RE5 -._081 Rt3 -.8469 LS_ 1815.0 MSA 234.4 SSa 9.5

SGI 4094.5 SG2 250.6 TH_ J79.35 ELI J556,9 £L2 132.6 4Lr 5.66

L4UNCH 04T[ J_N 2 1966 FLIGHT TIME 140.00 ARRIVAL 04T[ N_Y ZE I266

HELJOC[NTR|C CONIC 01STING[ 422.558

RL 14?.10 L4L .00 LOL I01.|5 VL 27.385 GAL -6.81 _?L 84.48 MCA 210,26 SMA

RP 108,94 LAP -2.78 LOP 311.29 VP 37.174 _4P 9.01 4?P 94.?? T4L 208.4? TAP

RC 154.655 GL 29.81 GP -16.45 Z*L 127.96 ?_P 155.84 ETS 3J?.18 ?*E 128.15 ETE
PLAN[TOC[NTRI( CONIC

C3 27.699 VHL 5.265 DL& I5.25 RAL $18.22 RAD 6588.1 VEL 12._10 PTH 2.19 VHP 6.383 OPA -_0.15 RAP 338.90 ECC 1,4559

LNCH _?MTH LNCH TIME L-[ TIME INJ L_T INJ LONG |NJ RT &SO [NJ AZMTH INJ TIME FOCST TIM INJ 2 LAT INJ 2 LONG
90.00 25 44 50 2T88.53 -Z8.15 80,99 i�l.0J 95.23 24 31 18 2188.5 -27.40 72.40

90.00 15 49 I7 4445.26 1.8I I85.64 ]8_.35 82.69 J? 3 20 3543,3 4.09 I78.93

J00.O0 ] J8 25 2499.59 -29.59 59.81 190.90 94.48 2 0 4 1699.4 -28.85 50.93

I00.00 I? Z 18 4207.63 9.0_ ]87.63 182.87 61.40 IB 12 26 3607.6 S.I9 I61.00

lIO.OO 2 45 11 2227.90 -35.37 58.5| |_0.42 97.89 3 22 Ig 1827,9 -51.92 t9.58
110,00 l? 52 1 4051.89 12,36 155.86 180.71 5?.87 18 59 55 5451.9 8.03 147.44

_ZFFERENTJAL (ORRECTZON_ NI_-COUR$_ _X_CUTION ACCURACY ORBIT OETERMIN_T|ON 4((UR4CY

TOE 1.1967 TRA-2._740 TC3-2.82210AU 1,0454 SET 4208.8 SGR 259._ $G$ 154.4 ST |535.5 SR 209.9 SS 456.0

ROE .l�IJ RRA .0828 RC3 .0688 FAU .04767 RRT ",_928 RRr .0820 RTF .8486 ERT .77J4 CRS -.9752 CST -.8945
FOE .7_54 FRA -.2152 rc5-1.4900 BSP 13654 SGB 4213,6 223 -.E_38 RI3 -.8484 LSA 1596.3 NS_ 234.5 SS4 10.9

BOE 1.2119 BRA 2.3754 BC3 2.8230 FSP -53| 5GJ 420?.I SGZ 234.? THk |79.37 ELI 1541.9 EL2 132.B ALF _.07

125.86 [CO .20_0 |NC S._208 Vl 30.28?

58,75 R(4 100.02 APO 151._9 v2 $4.784

193.59 74C 70.15 ETC 15G.$7 CLP-1_.05

LAUNCH OATE JAN 2 I966 FLIGHT TIME I42.00 ARRIV4L 0kTE NA_ Z4 J966

HELIOCENTRIC CONIC

RL _47.J0 LAL ,OO

RP 108.94 LAP -2.88
R( J57.067 GL 29.03

PLANETO(ENTR_C CONIC

C5 28.075 VHL 5.106

LNCH AZMTH LNCH TIME

90.00 23 55 52

90.00 Jfl 58 8
1OO.00 I Z7 22

100.00 I? 9 I5

II0.O0 2 53 57

JJ0o00 J? 59 9

0ISTANCE 428._57

LOL 1OJ.I5 VL 27.314 GAL -6.44 A?L 84.76 HCA 215.42 5_4 |25.39 ECC .20534 IN( 5.238_ VJ 30.287

LOP 314.46 VP 37.122 GAP 9.17 A?P 94.58 TAL 206.8_ T_P 60.07 RC4 99.64 4PO 151.14 V2 54.785

GP -J4.90 7AL J26.70 ZAP J57.46 ET5 3J9.22 ?AE J28.6J ETE J92.43 ?_C 7J.66 ETC |59.25 CLP-J62.89

CLA 15.13 RAL 320.2I R_D 6568.1 VEL 12.143 PTH 2.18 VHP 6.420 0P4 -27.67 R_P 340,59 ECC 1.4291
L-I TIN[ INJ LAT INJ LONG INJ RT 45( INJ AZMTH INJ TIME PO CST TIN INJ 2 L4T INJ 2 LONG

2769.28 -28.0? ?9.59 191.79 95.93 24 40 l 2169.3 -27.23 71.02

4452._0 7.47 185.07 184.4Z 62.6J 17 10 I 3832.5 3.74 178.53

2460.43 -29.48 58.2| 19J.66 95.21 2 8 42 I880.4 -28.44 49.56

4196.38 887Z _87.0J I85.T5 61.E9 18 19 12 3_96.6 4.82 160.39
2209,51 -33.J9 57.11 J91.13 98.70 3 30 46 1609,5 -31.$3 28.23

4040.28 JJ.94 J_3.22 J_J._ _?,75 J9 6 50 3440.3 7.80 J48.82

ORBIT 0ETERMIN_TION _CCURACY

ST 1570,7 $R 222.8 55 475,?
CRT .80?? ORS -.9554 C$T -.8926

LSA J65_.J NSA 240.5 SS_ 11.?

_LJ 168J,1 EL2 150.5 kLF 6.58

DIFFERENTIAL CORRE(TION$

TD[ 1.2158 TRA-2.2284 TC3-3,0002 0AU 1,0464
ROE .|974 RR_ .O69J Re3 ,0525 F4U ,044?8

FOE .7590 FRA -.J2|6 FC3-1,4860 BSP 15004

BOE 1.2298 BRA 2.2295 BC3 3.0017 FSP -454

MIO-COURSE EXE(UT_ON _CCUR_CV
SGT 4257._ SGR 2_3.B $G3 150,9

RRT -,J8|4 RRF ,0??5 RTF .8349

SG8 4244,6 R23 -.2332 R13 -.8547

SGI 4257.3 $G2 249.5 TH_ 179.38

2175



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 2, 1965-663

LAUNCH OAT[ JAN Z ]966 FL|GHT T|N[ 144,00 ARR|VAL 0ATE NAy Z6 1960

HELIOCENTRIC CONIC 0ZSTANCE 433,966

nL 147.10 L4L .OO LOL IO1.J5 VL 27.243 GAL -6.06 AZL 95.00 HCA

Rp 108.9d LAP -Z.98 LOP 317.62 YP 37,07l GAP 9,35 ATP 94,02 TAL

RC J59.265 GL 28.39 GP -|5.61 7AL IZS.Z2 ZAP 158,90 ET$ 3Z0.51ZAE

PLANETOC(NTRIC CONIC

C3 24.660 VHL 4.966 DLA ]g.ZO RAL 322.29 R40 6568.0 V[L |2.095 PTH

Z16,57 SNA 1Z4.93 ECC .20555

204,#3 TAP 61.40 RCA 99.25

129.98 [T[ 191.45 ZAC 73.35

LNCN ATNTH LNCH TIN[ L-| TINE IN| LA7 IN| LONG |NJ RT A$C

90.00 0 5 26 2757.94 -28.01 78.76 192.93

90.00 16 5 ! 4416.30 6.96 184.11 185.66

]00.00 1 35 3 Z469.93 -29.40 57,36 192.69

]O0.O0 J7 lB 5 4180.55 8.20 166.11 184.99

I]0.00 3 | 45 2197.6B - -53.06 36.Zl 192.14

I]O.O0 lB 7 53 4024.56 11.37 152.37 183.08

0iFrERENTIAL CC_gR[CTION$ N|0-COURgE EXECUTION aCCURACY

TOE ].]935 TRA-2.1290 7C3-3.2558 8AU 1.0735 SGT 4338.0 SGR 263.3 SG3 150.8

ROE .2010 RRA .0524 RC3 .|085 FAU .04391 RRT -,1649 RRF .0492 RTF .8364

FDE .7229 FRA -.0786 ¥C3-1,5415 BSP 13558 SG8 4346.0 R23 -.JgOI R13 -.8363

BOE 1.2J03 BRA 2.1296 8C3 3.2556 FSP -475 SGJ 4338.3 SG2 259.7 THA 179.42

Z,16 VHP 6,47J OPA -25.82

INJ AZNTH INJ TIME PO CST TIN

94.34 0 51 Z4 2157.9

62.48 17 19 38 38J6.5

95.65 2 16 12 J868.9

61.J5 18 27 46 3580.5

99.22 5 38 22 1597.7

57.54 19 14 58 3424.6

ZNC 4.9993 Vl 30.287

APO |90.61 VZ 34.766

ETC 159.58 CLP-163,72

R4P 342.37 ECC 1.4058

IN| 2 LAT IN| Z LONG

-27.lj 70.2]

3.22 177.42

-28.3J 48.73

4.28 J59.5D

-3J.44 27.36

7.01 145.99

ORBIT _[T[RNJNATION ACCURAC Y

ST 1577.6 SR 232.7 SS 467.3

CRT .8300 CRS -.991] CST -.B9DB

LSA 1644.5 NSA 238.6 SSA J3.0

ELI 1589.5 EL2 128.8 ALF 7.03

LAUNCH DATE JAN 2 1966 FLZGHT TIN( 146.00 ARRIVAL DATE NAY 2B 1966

H[LZO(ENTRIC CONIC 0JSTANC[ 439,669

RL 147.]0 LAL .DO LOt. |OJ.J5 VL 27.173 G4L -5.67 AZL 85,21HCA

RP 108.93 LAP -3.06 LOP 3_0.78 VP 37,022 GAP 9.49 AZP 93,69 TXL

RC 16|.449 GL 27,84 GP -12.53 7AL 123.53 TAP J60.20 ITS 32J,27 7AE

PLANETOC[NTRIC CONIC

C3 25.410 VHL 4.838 0LA 15.43 RAL 324,45 RAO 6568,0 V[L 12.033 PTH

LNCH AZNTH LNCH T_N[ L-! T_M( _NJ LAT _NJ LONG JNJ RT ASC ZNJ

90.00 0 II 59 2753,37 -27.99 78.43 194.12

90.00 16 I5 46 4395.39 6.30 182.92 197.08

lO0,O0 J 41 46 2463.80 °29.37 56,99 193.96

JO0.O0 17 28 40 4160.19 7.52 164.97 186.42

i10.OO 3 8 49 2191.43 -32.99 35.73 J93.4J

lID.DO IB Je 6 4005.33 J0.67 151.32 J84,52

DIFFERENTIAL CORRECTIONS

TD£ 1.1933 TRA-2.0156 TC3-3.4967 gAU 1.0951

ROE ,2053 RRA .0372 RC3 .1238 FAU .04262

FOE .6980 FRA -.O3OJ FC3-1.5760 eSP 13906

BD[ J.Z|08 BRA 2.0160 EC3 3.49_9 FSP -475

219.73 SNA ]24.49 [CC .20591

202.99 T4P 62,72 RCA 98.86

129.29 ETE 190.61 ZAC 75.J3

2.15 VHP 6.532 0P4 -25.94

AZNTH JNJ TIN[ PO CST T|M

94.50 O 57 52 2153.4

62.34 17 29 1 3795.4

95.84 2 22 50 1863.8

60.99 IB 38 0 3560.Z

99.49 3 43 21 159J.4

57,33 19 24 51 3405.3

|NC 4.7934 V1 30.287

APO 150.I3 V2 34.788

ETC 160.75 CLP-164.55

RAP 544.25 [CC J.3853

INJ Z LAT;NJ 2 LONG

-27.07 69.88

2.55 176.Z6

-28.25 48.36

3.60 158.)8

-31.35 26.90

6.29 144.97

OR61T DETERMINATION ACCURACY

ST J599.6 SR 243.6 SS 467.3

CRT .8548 CRS -.995J CST -._9J7

LSA 1667.5 NSA 236.J SSA 14.2

ELl 1613.2 ELI 125.3 ALF 7.46

N[0-COURS[ EX[CUT|ON ACCUR4CV

SGT 4424.6 SGR 274,9 $G3 J49.9

RRT -.Jd38 RRF .0347 RTF .8362

9G8 4433.1 R23 -,1fl71R13 -.8362

$G/ 4424.8 $62 272.0 THA 179.49

LAUNCH 0ATE JAN 2 ]966 FLIGHT TZN[ 148.00 ARRIVAL 0ATE NAY 30 J966

HEL|OCENTRIC CONIC

RL J47.10 LAL .00

RP |0_,92 LAP -3.14

RC ]63.6|9 GL Z7.37

PLANETOCENTRIC CONIC

c3 22.302 VNL 4.723

LNCH ATNTH LNCH T[NE

90.00 O |7 40

90.00 16 26 13

100.00 J 47 44

JO0.O0 17 40 50

JlO.O0 3 15 25

J|O.O0 J$ 29 41

0ZSTANCE 445.365

LOL 10|.15 VL 27.105 GAL -5.27 47L 85.39 NCA 2ZZ.Bg SNA 124.06 ECC .Z0645

LOP 323.95 VP 36.974 GAP 9.66 47P 93.38 TAL 201.|3 TAP 64.03 RCA 9B,45

GP -11.61 7AL 121.64 ZAP 161.59 ETS 32|.94 7AE ]29.55 ETE 189.90 ?AC 77.03

OLA 15.79 RAL 326°72 RAO 6567.9 VEL 11.997 PTH 2.14 VHP 6.602 OPA -22.J9

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZNTH INJ TIN[ PO CST TIN

Z754.68 -27.99 78,52 J95.65 94,45 1 3 35 2154.7

4370.48 5.51 |8J.52 189,69 62.IB 17 41 3 5770.5

2464.21 -29,37 57,02 195.51 95.83 2 28 49 1864.7

4136.16 6.73 165,65 188.03 60.81 18 49 46 3556.2

2190.01 -32.98 35.62 194,94 99.55 3 51 53 1590.0

3983.t4 9.85 150.12 186.I3 57.10 19 36 4 3563.1

DIFFERENTIAL CORRECTIONS

TOE |.Z053 TRA-|.8935 7C3-3.7366 BAU 1.J149

ROE .2099 RRA .0229 RC3 .1377 KAU .04116

FOE .6787 FRA .0199 FC5-1.5978 85P 14J88

B0E J.2Z35 BRA J.8957 BC5 5,7391FSP -472

HID-COURSE EXECUTION ACCUR4CY

$GT 4504.8 5GR 287.4 SG3 148.5

RRT -.120| RRF .0298 RTF .8358

SGB 4514.0 R23 -,1305 RI3 -.8357

SGJ 4505.0 562 285.3 THA 179.56

INC 4.6132 V| 30.267

APO 149.67 V2 34.79|

ETC |61.78 CLP-J65.35

RAP 346.14 ECC ].3670

[NJ Z LAT IN| Z LONG

-27.05 69.98

1.75 J74.86

-28.25 48.39

2,79 J57,06

-31.31 26.80

5.45 143.80

ORBIT DETERMINATION ACCURACY

ST ]631.8 SR 254,9 S5 470._

CRT .9796 CR5 -.997Z CST -.8946

LSA ]701,4 NSA 232.3 SSA 15.3

ELI ]647.2 EL2 12D.l ALF 7.B6

LAUNCN DATE JAN 2 1966 FLIGHT TIN[ 150.00 ARRIVAL DATE JUN | 1966

HELIOCENTRIC CONIC

RL 147.10 LAL .[30

RP |05.91 LAP -3.20

RC |65.775 GL 26.94

PLANETOCENTRIC CONIC

C3 21.319 VHL 4.617

LNCH AZNTH LNCH T|N(

90.00 0 22 40

90.00 16 42 16

100.00 1 53 B

100.00 17 54 30

1|0.00 $ 21 33

110.00 18 42 34

0|$TANC[ 45|.033

LOL 101.15 VL 27,038 G4L -4.86 ATL 95.55 HCA 226.05 $NA 123.64 ECC .20715 INC 4.4532 v] 30.297

LOP 327.12 VP 36.928 GAP 9.83 ATP 93.09 TAL 199.27 TAP 65.32 RCA 98.05 APO J49.25 v2 34.794

GP -10.82 7AL 119,58 ?AP 162,49 ITS 322.40 74[ 129.79 [TE 189.28 ZAC 79.01 [TC 162.70 CLP-|66.15

0LA 16,27 RAL 329.11 RAO 6567.9 VEL 11.946 PTH 2.13 VHP 6.679 0PA -20.55 RAP 349.J0 £CC 1.3509

L-J TINE INJ LAT INJ LONG rNJ RT A$C ;NJ ATNTH ZNJ TIME PO CST TIN INJ 2 LATINJ 2 LONG

2761.28 -28.03 79.00 197.41 94.22 J B 42 2161.3 -27.15 70.45

4342.10 4.61 179,92 190.50 62.03 17 54 38 3742.1 .83 173.29

2469.58 -29.41 57.41 197,28 95,62 2 34 17 1869.6 -28.32 49.78

4109.03 5.83 162.12 189.84 60,63 19 2 59 3509.0 J.87 I55,57

2J92.91 -33.01 35.84 196.72 99.43 3 58 6 J592.9 -31.36 27.0|

5958.47 8.93 148.80 187.94 56.87 19 48 32 3358.5 4.51 142,50

N_O-COUR$_ _X_CUT_ON ACCURACY ORBIT OETERNINATION ACCURACY

$GT 4581,4 SGR 3OO,| SG3 147.0 ST J673.O SR 266.2 SS 475.4

RRT -.0944 RRF .0283 RTF .9557 CRT .9034 ORS -.9974 CST -,9992

$GB 4591.3 R25 -.1080 R13 -.8357 LSA ]744,$ MSA 226.9 $$4 16.5

SGI 4581.5 SG2 298.8 THA /79.64 ELI 169D,_3 EL2 I|3.0 ALF B.22

OIFrERENTI4L CORRECTION_

TOE 1.2275 7RA-J.7633 T(3-3,9751BAU 1.1338

ROE .2J45 RRA .0095 Re3 .1496 FAU .03966

FO_ .6626 FR_ .0667 FC3-1.6104 BSP 14447

BOE 1.2459 8R4 1.7633 BC3 3,9779 FSP -467

2176



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 2, 1965-669

LAUNCH 0ATE JAN Z 1966 FL[GNT TIME 152.00 ARRIVAL OAT[ JUN 3 ]966

HCLfOCENTRIC CONIC CISTANC[ 456.733

RL ]AT,]0 LAL ,00 LOL 101,15 VL 26,972 GAL -4.44 AZL 85,69 HCA 229°22 SMA 123.23 ECC .20804 IHC 4.3092 Vl 30.287

Rp I0b.90 L4P -3.26 LOP 330.28 VP 36.883 GAP J0,00 A?P 92.82 TAL |9?.40 TAP 66.6I RCA 9?.59 APO I4B.B? V2 34.299

RC i67.9J5 GL 26.54 GP -10.|3 ?AL 1J7.33 ZAP 163.52 IT| 322.66 ZAE |30.00 IT[ I88.?6 ?AC _I.06 ETC J63.51 CLP-|66.93

PLAN[TOCENTRIC CONIC

C3 20.452 VNL 4,5ZZ 0LA |6.84 RAL 331.63 RA0 6562,B VEL |I.909 PTH Z,|Z VHP 6.263 OPA -IB.99 RAP 330.09 ECC 1.3366

LNCH ATMTH LNCH TIME L-| TIME IN| LAT IN| LO_IG IN| RT ASC IN| AZMTH IN| TIME PO CST TIM IN| 2 LAT |NJ 2 LONG

90.00 0 Z? ? 2772.79 -28.09 79.94 |99.4I 93.80 J J3 20 2I?2.B -21.26 ?I.Z?

90.00 16 57 33 43|0,67 3.60 I78.16 I92.33 61.89 I8 9 44 32J0.? -.J9 I21,53

IO0.O0 I 59 3 2479.54 -29.42 58.14 199.29 95.Z4 2 39 23 1829,5 -ED.A3 A9.49

100.00 IB 9 38 4079.16 4.83 160.47 19|.95 60.46 19 17 37 3A79.Z .96 193.93

110.00 3 27 29 2199,77 -33,09 36,36 199.75 99.13 4 4 B 1599.9 -31.42 27.91

IIO.O0 IB 56 43 3931.59 7,93 147,37 189.94 56.54 20 2 14 3331.? 3.49 14l,lO

OIFFERENTIAL CCORECTION$ N|0-COURSE EXECUT|ON ACCURACY CWBIT DE TERMrNA TION ACCURACY

TOE 1.2602 TRA-I.6230 TC3-4.2034 BAU J.lSO? SGT 465l.! SGR 313.0 SG3 |43.2 ST 1725.5 |R 227,? SS 483.0

ROE ,Z|9Z eRA -,00_] RE3 .J597 FAU ,05805 RRT -,067Z RRf" .0337 RTF ,8355 CRT .9257 CRS -.9959 CST" -.9055

FOE .650fl FRA .1146 FC3-1.6107 BSP 14642 SGB 4661.6 RZ3 -.0903 RI3 -.8355 LSA 1799.7 MSA 220.Z SSA 1?.6

BOE l.Z?DJ ERA 1.6230 6C3 4.2093 F|P -459 |GJ 4631.2 SGZ 312.3 THA J79.74 ELI 1744.6 EL2 103,9 ALF 9.30

LAUNCH DATE JAN Z 1966 FLIGHT TIldE JS&o00 ARRIVAL DATE JUN 5 1966

HELIOCENTRIC CONIC 019TANCE 482°403

RL J47.IO LAL .00 LOL JOI,J5 VL 26.906 GAL -4.0J AZL 95.82 HCA Z32.39 SNA 122.83 ECC .20912 ZNC 4.1794 Vl 30.282

RP 108.89 LAP -3.31 LOP 333.45 VP 36.840 GAP 10.19 A?P 92.33 TAL 193.3| TAP 6?.89 RCA 9?.14 APO 149.5I v2 34.903

RC 170.040 GL 26.15 GP -9.34 ?AL 1J4.92 ?AP 194.48 IT| 38_.23 ?A[ 130,20 [TE |88°30 7AC 93.16 [TC I64.23 CLP-I6?.?O

PLANETOCENTRIC CONIC

C3 19.695 VHL A,438 OLA |7.51 RAL 334.18 RAO 636?.8 VEL 11._28 PTH , 2,|| VHP 5.933 0PA -12,50 RAP 35Z.JZ ECC 1.3241

LNCN A?MTH LNCH TIME L-Z TIME IN| LAT IN| LONG IN| RT A�C IN| A_NTH IN| TINE PO C|T TIM IN| 2 LAT IN| _ LONG

90.00 0 31 ? 2788.92 -28.J5 91.02 201.66 93.21 ! l? 36 ZI88.9 -27.41 ?Z.43

90.00 17 13 Z 4276.39 Z.SJ 176.25 194.78 61.79 18 26 19 3676.6 -I.29 i69.92

JO0.O0 2 2 38 2493,77 -29._6 59.19 201.54 94,99 2 44 12 1993.9 -29.59 50.52

JO0.O0 18 26 IZ 4046,96 3.24 J59.69 I94.09 60.32 19 3339 3447.0 -.24 I52.I6

IlO.O0 3 33 I5 2810.89 -33.Z0 32.17 201,04 98.67 4 JO 5 |6|0.3 -31.64 28.2B

110.00 J9 IZ 5 3903.21 6,86 I45.86 ]92.16 36.43 20 J? 8 3303,2 2.40 I39.6!

DIFFERENTIAL CORRECTIONS NI0-COUR$[ EXECUTION ACCURACY C_81T OETERMINATION ACCURACY

TOE I.Z968 TRA-J.4772 TC3-4.4391 9AU 1.1699 $GT 4723.Z $GR 31_,5 $93 143°5 ST 1792.5 |R _99.0 S$ 499.?

ROE .ZZ3? RRA -.0147 RE3 .J675 FAU *03655 RRT -.0403 RRF .03]1_ RTF .8369 CRT ,9449 ORS -.9929 CST -.9123

FOE -6328 FRA .I599 FC3-I.6087 85P I4908 SG8 4734,4 R23 -.0739 R13 -.8367 LS4 1858.8 MSA 212.0 SSA lB.?

80E 1.3|90 8RA 1,4272 9C3 4,43_3 FSP -435 $91 4723.2 SG2 325,Z THA 179.84 ELI I903.3 EL2 93.5 ALF 8.T3

LAUNCH O4TE JAN 2 ]966 FLIGHT TZN[ 156.00 4RRIYAL O4T[ JUN ? 1966

HELIOCENTRIC CONIC 015TANCE 469.063

RL J4?.JO LAL .00 LOL 101.13 VL 26.842 GAL -3.56 AZL 85.94 MCA 235.54 5HA 122.44 ECC ,21041 |NC 4,0583 VI 30.Z5T

RP 10B.B7 LAP -3.35 LOP 336,62 VP 36.798 GAP 10,37 AZP 92.30 TAL 195.62 TAP 69.16 RCA 96.69 4PO |45.20 V2" 34.805

RC 172.148 GL 25.75 GP -9.01 ?AL IJE.33 ZAP 165.39 IT| 322,62 ?AE 130.39 ETE 161.90 ?AC 95.31 ETC |64.98 CLP-169.46

PLANETOCENTRIC CONIC

C3 19.046 VHL 4.364 OL4 lB.?4 RAL 537.0? RA0 6567,9 VEL J|.850 PTH Z.10 VHP 6.950 0PA -16,05 RAP 354.I6 ECC 1.3134

LNCH ATMTM LNCH TIME L-I TIME IN| LAT |NJ LONG ZNJ RT A$C IN| ATNTH IN| TIME PO CST TIN |NJ 2 LAT IN| 2 LONG

90.00 0 34 44 2809.48 -29,22 92.52 20A.1_ 92.46 I 21 34 2209.5 -2?.59 13.91

90.00 12 33 42 4240.I5 1.33 174.22 /91.27 61.21 ]B 44 Z2 3640,I -2.46 167.59

I00.00 2 6 57 25[2.09 -29.63 60,55 20A.06 93.99 2 48 30 J912.| -29.78 5J,95

]00.00 ]8 44 IO 40|_.78 Z,59 I56,8I 196.57 60,21 19 5I 3 3412.9 -I.40 130.29

110.00 3 38 fl? 2224.2_ -33.33 38.23 203.60 98.03 4 16 2 16Z4.3 -31.86 29.3!

110.00 I9 29 39 3873.39 3.74 144.29 |94,62 56.24 20 33 I3 3273.4 1.26 I39.05

DIFFERENTIAL CORRECTION9 HI0-COUR$E EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURAC Y

TOE 1.3406 TRA-l.3237 TC3-4.6562 8AO 1,1864 5GT 479|.9 SGR 337.6 SG3 14].7 ST 1942.1 SR 300.J 55 497.I

ROE .2284 RRA -.0255 RC3 .I730 FAU ,03505 RRT -,0132 RRF ,0486 RTF .8595 CRT .9613 CRS -.9993 CST -.9197

FOE .6266 FRA .2020 FC3-1,5932 8SP 15J93 598 4803.8 R23 -.0597 RJ3 -.9395 LSA I926.J NSA 202.7 5SA 19.9

8DE 1.3599 8RA 1.3239 0C3 4.6394 FSP -45l SG] 479|.9 SGZ 337.6 THA 179.93 ELI JS?O.l EL2 8|.7 ALF 8.89

LAUNCH OATE JAN 2 I966 FLIGHT TIME 158.00 ARRIVAL DATE JUN 9 1966

HELIOCENTRIC COqIC 0I|TANCE 473.712

RL 147.J0 LAL .OO LOt. 10I,15 VL 26.779 GAL -3.Jl AZL 86,03 HCA Z38.21 SNA |22.06 ECC ,21190 INC 3.9469 Vl 30.28?

RP I08.85 LAP -3.37 LOP 339.90 VP 36.758 GAP 10.56 A?P 92.05 TAL 191.72 TAP 70°A_ R(A 96.19 APO I4?.92 V2 34°9|4

RC 174.239 GL 23.33 GP -9.33 ZAL 109,59 ZAP 166.26 ETS 322.31 ZAE 130.97 ETE 18?.56 ?AC 82.50 ETC 165,46 CLP-I69.20

PLANETOCENTR[C CONIC

C3 I8.504 VHL 4.302 OLA

LNCH AZMTH LNCH TIME L-! TIME IN| LAT |NJ LONG IN| RT ASC IN| AXNTH IN| TIME

90.00 O 38 3 2834.34 -28.28 84.33 206.90 91.36 I 2fi J?

90.0o J? 53 52 4201.71 .09 172.08 Z00.02 61.69 I9 5 34

J00.00 2 JI 5 2334.30 -29.74 62,J9 206.83 93.13 2 33 Z0

100.00 I9 3 30 3976.99 1.38 154,84 199.3l 60.14 20 9 47

liD.D0 3 44 AI 224J.46 -33.49 39.33 206.43 97.28 4 22 3

JIO.OO I9 48 24 3842.39 4.37 142.66 197.32 56.09 20 50 26

DIFFERENTIAL CORRECTIONS NJO-COURSE EXECUTION ACCURACY

TOE 1.3907 TRA-I.|606 TC3-4.86|0 9AU J.2033 $GT 4857,3 SGR 349.3 SG3 139.8

ROE .2333 RRA -.0352 RE3 .1760 FAU .03356 RRT .0139 RRF ,0593 RTF .8409

FOE .6164 FRA .2440 FC3-I.5?O| 9SP J5415 SG0 4870.1RZ3 .0426 R13 .9409

gDE J.4102 8RA I.I612 9C3 4.9642 FSP -449 SGJ 4957,3 5G2 349.2 THA .06

19.04 RAL 340.01RAO 656?.? V£L |J.827 PTH 2.09 VHP 7.053 0PA -14.65 RAP 356.23 £CC 1.3043

PO C|T TIM IN| 2 LAT IN| 2 LONG

2234,3 -2?.?6 75.?0

360J,? -3.99 165.44

J934.3 -28.99 53,4?

33??.0 -2,61 J46.32

1641.5 -32.12 30.59

3242.6 .og 136.A5

OR61T 0ETERMINATION ACCURACY

5T J920.4 |R 3JI.2 SS 5OA.8

CRT .9747 CRS -,9931 CST -,9273

LSA 2000.5 NSA 192.7 55A 2J.!

ELl J944.2 EL2 68.7 ALF B.99

Z177



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 2, 1965-663

LAUNCH 0ATE JAN Z J966 FL|GHT TIME 160.O0 ARRIVkL DATE JUN Ji 2966

HELIOCENTRIC CONIC 0|STANC[ 479.]50

RL |AT.10 LAL .00 LOL J0J,J5 VL 26.718 GAL -Z.64 ATL 86.|6 HCA 24].87 SMA 121.69 |CO .21363 |NC 3.8426 Vl 3D,287

RP J0b,83 LAP -].39 LOP 342.97 VP 36.720 GAP ]0.76 ATP 91.81 TAL 189.82 TAP 71.69 RC4 95.69 APO |47.68 VZ 34,82J

RC 276.3J2 GL 24.88 GP -8,J4 _AL 106.69 ZAP |67.08 ITS ]21.81ZA[ |30.75 ETE 187.26 ZAC 89.73 [TC J65.99 CLP-J69,94

PLAN[TOC[NTR]C CONIC

C5 2B.O?J VHL 4.25| 0LA 19.B8 RAL 343.1| RAD 6567.7 VEL 11,809 PTH 2.09 VHP 7.163 0PA -|3.29 RAP 358.32 ICe |.2974

LNCH A?HTH LNCH T|ME L-; T|M[ ZNJ LAT |NJ LOnG |NJ R7 ASC |NJ ATNTH IN| T|NE PO CST TIN IN| Z LAT IN| Z LONG

90.00 0 4J 6 786J.36 -28.31 86.45 zqp_! 90.49 |:98 49 22s3.4 -27.94 77.e2

9O.OO IS 15 31 416|.6| -1.20 |69.84 203.04 61.71 19 24 52 3561.6 -4.97 J$3'19

200.00 z Js 6 2560.24 -29.82 64.J2 20§._ _.i2 z 57 45 19sO_ -28.21 33.37

|00.00 J9 24 i2 3939.96 ,|2 |52.8| 202.3J 60.|! 20 29 52 3340.0 -3,86 146.28

120.O0 3 flO 3! 2261.7J -33.65 4J,|J Z09.53 96.57 4 ze 15 J661.7 -32.41 32,lO

liD.D0 20 3 ]6 3811,25 3.38 14|.02 200.27 55.96 2J e 47 5211.3 -1.1| I34,81

0fFFERENTiAL CORRECTIC_IS NZDoCOURS[ [XECUTION ACCURACY ORBIT DETERN|NATION ACCURACY

7DE J.4498 TRA -,9943 TC3-5.0372 BAU 1.2177 $GT 4914.Z $GR 360.7 $83 |37.7 ST 2003.5 SR 322.A SS 514.4

ROE .2387 RRA -.0438 RC3 .J768 FAU ,03|97 RRT .04|4 RRF .074| RTF .8426 CRT .9850 CRS -,9766 CST -.9349

FDE .6092 FRA .2877 FC3-|.53J6 69P _5564 $GB 4927.A RZ3 ,0390 R13 .8426 LSA 2083.5 MSA JB2.8 ssA 22._

80E 1.4695 BRA .98fl3 8C3 5.0405 KSP -459 $G| 4914.2 $GZ 560.4 THA .J8 [L1 2028.3 EL2 3&,9 ALF 9.01

LAUNCH DATE JAN 2 |966 FL|GHT TIN( J62.00 ARRIVAL OATE JUN 13 J966

H[LIO(£NTRIC CON|C

RL I47.J0 LAL .00

RP 108.8] LAP -5.59

RC 178._66 GL 24.39

PLANETO_ENTRIC CON|C

C3 |7.751 VHL 4.2|5

LNCH ATNTH LNCH TIN(

90.00 0 45 _7

90.00 J8 58 53

JO0.O0 Z 19 3

|00.00 |9 46 |0

llO,O0 3 56 52

1|0.00 20 23 J!

0IrrERENTIAL CORRECTrON5

TOE 1.5|03 TRA -.80_'0 7C3-5.|9_7 8AU J.2332

ROE ,2446 RRA -.05|3 RC3 .J748 FAU .0_O_0

FOE .600_ FRA .328| r(_-|.4875 BSP J5797

eo[ |.53oo 8RA .8037 8C3 3.19_6 KSP -455

DISTANCE 484,974

LOt. 101.15 VL 26o6_? GAL -2.16 AZL 86.26 HCA

LOP 346.|4 vP 56.682 GAP 10.97 AZP 91.58 TAL

GP -7.78 ?AL 105.64 TAP |67.87 £TS 32|.10 7AE

245.04 SNA 12|.33 ECC .2|339 INC 3.7445 V| 50.287

187.9| TAP 72.94 RCA 93.17 APO J47.48 VZ 54,BZ8

150.95 £7£ 187.00 zAC 91.99 ETC 166.46 CLP-J70.66

OLA Z0.76 RAL 546.56 RAO 6_67.7 VEL 11.795 PTH 2.09 VHP 7.280 DPA -JJ.96 RAP .43 CCC |.29El

L-I TIME IN| LAT |NJ L_ _NJ RT A$C IN| A?NTH IN| TIN[ PO C$T TIN IN| 2 LAT IN| Z LONG

2896.41 -28.3J 88.87 213.|8 89.28 J 52 J3 2296.4 -_8.|I 80.2|

4J20.23 -2.53 J67.53 206,34 £1.79 19 47 16 5520.2 -6.29 160.86

2_89.7Z -29.88 66".3| 2|5.17 90.97 3 Z 15 I989.7 -Zg,AZ 57.55

3_02.|6 -J.J6 |50.74 205.58 60.|3 ZO 51 |Z 5502,2 -3.15 Ja4.zO

2284.77 -33.8J 42.89 212.92 95.33 4 54 56 1684.8 -32.7J 33.83

5779.87 2.18 139.38 20_.49 5_.88 2l 28 Jl 3|79,9 -g,3J J33.J8

NIO-COURS_ _X_CUT_ON ACCURACY ORBIT D[T[RNINATION ACCURACY

SGT 497_.| SGR 37|.3 $83 155.7 ST _087,7 SR 355.4 SS 522.D

RRT .0680 RRF ,0883 RTF .8460 CRT .99_0 CRS -.969§ CST -,9420

SGB 4986,9 RZ3 .0305 R|3 .8460 LSA 2J70.6 NSA J7Z.8 554 23,2

SGJ 4973.| $82 370.4 THA .Z9 EL| 21J3.7 ELI 4/.7 ALF 9,00

LAUNCN 0AT| JAN 2 2966 FLIGHT TINE 164.00 4RR|VAL 0ATE JUN J5 2956

HELIOCENTRIC CONIC

RL 247.1D LAL .00

RP |08.78 LAP -3.39

RC JBO.400 GL 23.64

PLAN_TOC[NTRIC CONIC

C3 17.349 VNL 4.189

LNCH ATNTH LNCH T[N_

90,00 O A6 39"

90.00 |9 3 3

|00.00 2 23 2

|00,00 20 9 20

120.O0 4 2 48

120.O0 20 46 3

DIFFERENTIAL CORR[CTIONS

TO( 1,374_ TRA ".6090 TC3-3.3J53 BAU 1.2477

ROE ,2510 RRA -.0575 Re3 .|70| FAU ,02903

roe .39|6 FRA .3685 FC3-1.4319 BSP 16007

BOE 1._941 BRA .6||7 BC3 5.3180 FSP -430

01STANCE 490.383

LOL J0J.13 VL 26.59? GAL -1.66 A_L 66.35 NCA 248.21 SNA 120,97 ECC ,2|760 |NC 3.6510 V| 30.287

LOP 349.32 VP 36,64_ GAP 11.19 A_P 9j.36 TAL 185.99 TAP 74.20 RCA 94,62 APO 147.32 v2 34,856

GP -7.4_ ?AL 100.46 ZAP 168.62 ITS 320.16 ?AE 131.10 E7[ 186,77 7AC 9_,27 [TC 166.B8 CLP-171.3B

OkA 21.64 RAL 349.76 RA0 6567.7 VEL |1.787 PTH 2.08 VHP 7.405 OPA -I0.63 RAP 2._ ECC J.2BSB

L-I T|N( |NJ LAT IN| LONG |NJ RT A$C |NJ ATNTN |NJ TIN| PO C$T TIN IN| 2 LAT IN| 2 LONG

2933.55 -28.25 91.57 216.70 87.93 ! 35 3| 2333.5 -ZB.24 BZ.9!

4077.99 -3.89 J65.|7 209.94 61.93 20 21 | 3A7B.O -7,_2 J5_,47

2622.49 -29.89 68.74 216.74 B9.68 3 6 44 2022.5 -Z9.6J 59.93

38_4.07 -2.45 148.65 209.14 60.20 21 |3 44 3264.1 -6.40 J42,O9

23|0.37 -33.96 44.88 2|6._8 94.17 4 41 19 ]710,4 *53.0| 3_.7T

3749.96 I.O0 137.77 206.98 55.83 21 48 32 3149.0 -3.49 13|.56

N_O-COUR_ _X_CUTION ACCURACY _IT D_TCRN|N_ TION ACCURACY

SGT 5027.0 8GR 38|.3 $83 133.5 ST 2_73.9 SR 544.3 $S 528.5

RRT .0940 RRF ,|035 RTF ,8495 CRT .9960 CRS -.9617C5T -.9484

$GB _04|.4 R23 .0232 RI3 .849_ LSA 2257._ NSA 163,8 SSA 24.2

SGJ 5027.| $82 379.6 THA .41 [LI 2200.8 EL2 30.4 ALF 8.97

LAUNCH DAT£ JAN Z 1966 FLIGHT TINE 166.00 ARRIVAL DAT[ JUN 17 1966

NELIO_ENTR[C CONIC DISTANCE 496.|76

RL 147.10 LAL .00 LOt. 101.15 VL 26._38 GAL -|.|_ A?L 86.44 HCA 251.38 9NA 120,63 ECC .22029 INC 5.3616 Vl 30,287

RP IO9.76 LAP -3.37 LOP 3_2.49 VP 36.6J_ GAP 1|.42 AZP 9J.|4 TAL J84,07 TAP 75.4_ REA 94,06 APO |47,_O V2 34.845

RC ]82.414 GL 25.22 GP -7,J6 ?AL 97.16 ZAP 169.34 ET$ 318.98 7AE 131.27 £T£ 186.57 ?AC 96.37 [TC 167,25 CLP-J7_oO8

PLAN_TO(£NTRIC CON/C

C3 I7.473 VHL 4.JBO OLA _2.53 RAL 3_3.3J RA0 6567,7 VEL I1.784 PTH 2.08 VHP 7.558 DPA -9,37 RAP 4,68 ECC |.2876

LNCH ATNTH LNCH T_NE Lol 7_NE ]NJ LAT _NJ L_G |NJ RT A$C |NJ AZNTH IN| TIME PO CST TIN IN| Z LAT IN| 2 LONG

90,00 O 49 J2 2973,97 -28.1! 94.54 220.48 86.45 1 38 46 _374.0 -28.31 85.88

90.00 19 28 48 4035.35 -_,2_ J6E.77 213.82 62.|3 ZO 36 4 3435.4 -B.94 136.O4

|00.00 2 27 6 2658.28 -29,85 71.40 220._7 88.28 3 1| 24 2058.5 -29.77 62.60

JO0.O0 20 53 33 3826.27 -3.73 J46,57 2J2.98 60,32 El 57 2| 5226.5 -7.65 I39,98

110.00 4 9 25 2558.18 -34.08 47.04 220.52 92.89 4 48 23 1736,E -33,30 37.B9

|IO.OO 21 7 45 3719.13 -.14 136.21 210.74 55.82 22 9 45 3|19,I -4.62 130.OO

OIFFER[NTIAL CORR[CT_ON_ M|0-COUR_[ [XECUT_ON ACCURACY ORbiT OETERN/NA TION ACCURACY

TO[ J.6432 TRA -.4030 TC3-_.3924 _AU 1.2602 $GT _074.8 8GR 3_O.6 $83 131.4 57 2263.3 SR 555.3 55 333,l

RO[ .2384 RRA -.0623 Re3 .J63J FAU ,02754 RRT .1203 RRF .JZlO RTF ,8331 CRT .9973 CR5 -.9334 CST -.9545

FO[ ._839 FRA .409_ FC3-J.3643 _$P 16|47 $G_ 5089.8 R23 .0179 R13 .853| LSA 2347.6 NSA J56,1 55A 23.0

B0£ 1.6654 BR4 ,4078 Be3 5.3948 FSP -423 SG| 5075.0 5G2 587,8 THA .53 £L1 229|.1 £L2 25.0 4LF B.90
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LAUNCH OAT[ JAN Z 1966

HELIOCENTRIC CONIC

RL 147.10 LAL .00

RP 108,73 LAP -3.35

RC |84.407 GL 22.54

PLANETOCENTRZC CONIC

C3 |1.53| VHL 4.187

LNCH AZNTH LNCN TIME

90.00 0 51 41

90.00 19 55 41

I00.00 E 3J 21

lO0.O0 80 58 44

liD.DO 4 16 28

110.00 21 30 6

FLIGHT TIME 168.00 ARRIVAL 0ATE JUN 19 J966

D|STANCE 501.750

LOL 101.15 VL 26,480 GAL -.62 AIL 06.51 HCA 254.55 SMJ 120.19 E[C .Z2307 INC }.4754 V| }0.287

LOP _55.67 VP )6.578 GAP 11.67 AlP 90.93 TAL |82.15 TAP 76.70 RCA 9_.46 APO 147.15 V2 _4.854

GP -6.89 ZAL 93.7& ZAP 170.03 £TS 317.51 ZA( 13J.44 ETE 186.39 7AC 98.90 ETC 167.59 CLP-I?2.TB

OLA 73.39 RAL 357.00 RAD 6567.7 VEL J1.786 PTH 2.08 VHP 7.680 OPA -8.11 RAP 6,82 [CC 1.2885

L-I TIME INJ LAT IN| LONG IN| RT A$C IN| AZNTH IN| TIME POCST TIM IN| 2 LAT IN| 2 LONG

3018.01 -27,88 97.74 224,49 84,86 1 42 0 2418.0 -28.30 89.10

3992.86 "6,60 160.38 217o99 62.40 21 2 15 3392.9 -10.24 J55.59

2696,69 -29.74 74.25 284,65 86.79 3 16 18 2096.7 -89,86 65.45

5789.41 -4.97 144.53 2J7,10 60.49 22 1 54 3189.4 -8.86 I37.91

2367,81 -34.15 49.35 224.71 91,52 4 55 56 1767.8 -33,57 40.16

3691.04 -1.21 134.75 114.76 55,84 22 31 37 309J.0 -5.69 128.52

01FFER[NT|AL CCRR[CT|ONS

TDE 1.7102 TRA -.1882 TC3-5.4292 BAU 1.2730

ROE .2666 RRA -.0657 RC3 .I536 FAU .02611

FOE .5739 FRA .4494 FC3-1.2893 BSP 16326

BDE 1.7308 BRA .1994 Be3 5.4314 FSP -417

LAUNCN OAT[ JAN 2 I966

HELIC_ENTRI( CONIC

RL 147.10 LAL .00

RP 108.70 LAP -3,3J

RC 186,379 GL Zl,79

PLANE TOCENTRIC CONIC

C3 |7.735 VHL 4.111

LNCH A?NTH LNCH TIN_

90.00 O 54 11

90.00 EO Z3 34

100.00 Z 33 53

lO0.O0 21 14 33

110.O0 4 24 3

110.OO 21 52 53

DIFFERENTIAL CC_RECTION$

TOE 1.7765 TRA .0192 TC3-5.4306 BAU 1.2880

ROE .2756 RRA -.069A RC3 .1399 FAU .02528

FOE .5592 FRA .4662 FC3-I.Z341BSP I6716

BOE J.7977 BRA .0720 Be3 5.43?4 FSP -444

H/0-COURSE EXECUTION ACCURACY

SGT 5121.1 SGR 399.1 563 J29.1

RRT .145J RRF .1376 RTF .8573

$66 5136.6 R23 .0125 R13 .8575

$GJ 5121.4 SG2 394.8 THA .65

FLIGHT TINE 170.00

O|$TANCE 507.303

LOL 101.15 VL 26.423 GAL -.07 AZL 86.61HCA 257.72 SNA 119.9T ECC .22616 INC 3.3919

LOP 358.85 vP 36.546 GAP 11.93 AZP 90.72 TAL 180.23 TAP 77.95 RCA 92.85 APO 147.10

GP -6.65 ?AL 90.27 ZAP 170.69 [T$ 315.71 zA[ J31.6I ET[ 186.Z4 FAD IOI.24 ETC 167,88

OLA 24.21RAL .80 RA0 6567.7 VEL 11.7_5 PTH 2.09 VHP 7.8310PA -6.86 RAP 8.98

L-| TIME IN| LAT ]NJ LONG |NJ RT A$C IN| AZNTH IN| TIN[

3065.I1 -27.55 J01.14 228.72 83.18 I 45 16

3951.12 -7.91 158.01 222.43 62,72 2I 29 25

1737.21 -29.54 77.75 228.96 85.72 5 21 30

3754.24 -6.14 142.59 221,48 60.69 22 27 B

2398.81 -34.18 51.77 229.17 90.09 5 4 2

3665.42 -2.19 133.41 219.03 55.88 22 53 58

NID-COURSE EXECUTION ACCURACV

SGT 5173.3 SGR 406.5 $G3 I26,5

RRT .1733 RRF .1516 RTF .8732

SGB 5189.3 RZ3 .0004 R13 .8752

SGI 5J73,8 SG2 400.3 THA .78

_BIT DETERMINATION ACCURACY

ST 2345.7 SR 366.1 $5 538.3

CRT .9967 CR$ -.9445 CST -.9592

LSA 2429.6 NSA 150.0 SSA 25.5

ELI 2573.9 EL2 29.6 ALF 8,84

ARRIVAL DATE JUN 21 1966

VI 30.287

v2 34.823

CLP-173.48

ECC 1.2919

POCST T_N _NJ 2 LAT IN| 2 LONG

2465.1 -28.21 92.54

3351.1 -11.50 151.|7

2137.2 -29.89 68.46

3154.2 -10.01 135.93

1798.8 -35.79 42.55

3065.4 -6.66 127.17

(_SIT DETERNINATION ACCURACY

ST 2420.8 5R 376.3 55 554.2

CRT .994J CR5 -.9381 CST -.9655

LSA 2503.4 NSA 14|.0 SSA 25.5

ELI 2449.6 EL2 40.3 ALF 8,79

LAUNCH DATE JAN 2 1966

HELIOCENTRIC CONIC

RL |4T.|0 LAL .00

RP J08.67 LAP -3.ET

RC 188.330 GL 20.97

PLANETOCENTRIC CONIC

C3 18.098 VHL 4.254

LNCN A7NTN LNCH T|NE

90.00 0 56 45

90.00 20 52 11

|00.00 2 40 48

J00.00 21 50 47

I|0.00 4 32 15

110.O0 22 15 50

FLIGNT TIN[ 17E.O0 ARRIVAL DATE JUN 23 1956

0ISTANCE 512.83I

LOL 101.15 VL 26.36? GAL .50 AZL 86.69 HCA 260.90 SMA 119.65 ECC ,12959 |NC 3.3102 Vl 50.207

LOP 2.03 VP 36.516 GAP IZ.EO AZP 90.52 TAL |78.51 TAP 79.20 RCk 92.19 APO 147.12 V2 54.873

GP -6.44 ZAL 86.73 ZAP 171.32 ET$ 315.57 ZAE 131.76 ETE 186.10 ZAC 103,59 ETC 168,13 CLP-J?4.JT

OLA 24.98 RAL 4,70 RAD 6567.? VEL 11.810 PTH 2.09 VNP ?.993 OPA -5.64 RAP 11.15 [CC 1,2978

L-Z TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME POCST TIM JNJ 2 LATINJ 2 LONG

3114.91 -27.10 104.72 233.14 81.45 I 48 38 25|4.9 -28.00 96.J7

3910.76 -9.16 155.70 227.J3 63.09 21 57 22 3310.8 -J2.?O 148.81

2779.34 -29.26 80.35 233.46 83.61 3 27 8 2179.3 -29.84 71.59

3721,57 -7.23 140.77 226.10 60.91 22 52 49 3121.6 -11.05 134.07

2430.68 -54.16 54.26 235,85 88.62 5 12 45 1830,7 -33.97 45.02

3642.99 -3.05 132.24 225,52 55.94 25 16 33 5045.0 -7,50 125.98

0IFFERENTIAL C_RECTION8 N|0-COURSE EXECUTION ACCURACY

TDE 1.8442 TRA .2761 TC5-5.3504 BAU 1.2949 SOT 5202.0 SGR 414.0 $05 124.6

ROE .7867 RRA -.O681 Re3 .1290 FAU .02325 RRT .1941RRF .1777 RTF .8658

FOE .5568 rRA .5303 FC3-l.l122 BSP 16633 SGB 5218.4 R23 .0087 RJ3 .8658

BOE 1.8664 BRA .2843 BC3 5.3519 FSP -402 5GJ 5_02.6 SG2 406.1 THA .89

FLIGHT T_ME 174.00 ARRIVAL DATE

HELIOCENTRIC CONIC DISTANCE 518.332

RL 147.10 LAL -00 LOt, 101.15 VL 26.312 GAL I.J0 ATL 86.77 HCA 264,08 SMA 119.54 ECC .23339 INC 3.2500

RP IO8.63 LAP -3.2I LOP 5.22 VP 36.486 GAP 12.49 AZP 90.33 TAL J76.39 TAP 80.46 RCA 9|.48 APO 147.19

RC |90.Z59 GL Z0.08 GP -6.24 ZAL 83.15 TAP 171.92 [TS 3J1.00 ZAE 131.95 ETE 185.98 7AC 105.96 ET( 168.34

PLANETOCENTRIC CONIC

C3 18.635 VHL 4,317 OLA 25.67 RAL 8.68 RAO 6567.8 VEL ||.833 PTH 2.I0 VHP 8.167 OPA -4.43 RAP 13.53

LNCH ATMTH LNCH TIM_ L-I T]M[ INJ LAT INJ LONG INJ RT A$C INJ ATNTH INJ TIME POC$T TZN INJ 2 LA T

90.00 0 59 25 3126.76 -26.5_ 108.40 237.71 79.69 1 52 12 2566.8 -27.67

90.00 ZI 21 13 3872.62 -10.33 153.5| 252.06 63.49 22 25 46 3272.6 -13.8J

J00.00 Z 46 17 2822.23 -28.90 83.49 238.15 82,00 3 33 19 2222.2 -29,70

J00.00 22 J7 Z 3692.58 -8.J9 139.14 230,92 El.15 15 IB 34 3092.4 -11.98

110.00 4 41 g 2462.B! -34.08 56.77 238.73 87,J& 5 22 12 1862.8 -3A.10

110.00 22 38 39 3624.56 -3.75 131,27 228.20 56.00 25 39 5 3024.6 -8.19

DIFFERENTIAL CORRECTION5 MI0-COUR$E EXECUTION ACCURACY

TOE 1.9045 TRA .5_46 TC5-5.2378 8AU |.3052 5GT 5238,0 $GR 410.0 503 J22.2

ROE .2984 RRA -.0670 RC3 .1143 FAU .02J97 RRT .2177 RRF ,1966 RTF .8716

FDE .5449 FRA .5692 FC3-1.0205 BSP 16850 SGB 5254,8 R23 .0058 R13 .87J6

BOE J.9278 BRA .5288 BC3 5.2390 rSP -399 SG1 5238.8 502 409.8 THA J.01

LAUNCH OATE JAN 2 J966

ORBIT DETERM|NATION ACCURACv

ST 2490.6 $R 58?,4 $S 543.4

CRT .9698 CRS -.926_ C$T -.9673

LSA 2574.3 NSA J44.6 SSA 25.5

ELJ 2520.0 EL2 54.SALt 8.76

JUN 25 1966

vJ 30.257

v2 3_.8B4

CLP-IT4.86

ECC |.3067

IN| 2 LONG

99,93

146.56

74,77

J32.39

47,51

125.00

ORBIT 0ETERMINATION ACCURACY

ST 25A2,0 SR 59?.2 $5 540.6

CRT .9844 CR$ -.9166 CS/ -.9?04

LSA 2624,9 MSA |44.9 5SA 24.9

EL| 2571.9 EL7 69.0 ALF 8.75
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LAUNCH DATE JAN ? 1966 FLIGHT TIME 176,D0 ARRIVAL CAT? JUN Z? 1966

HELIOCENTRIC CONIC 0ISTANCE 523.603

RL 147,10 LAL .00 LOL 101.I5 VL 26.256 GAL 1.72 A?L 86.85 HCA 267.25 3MA 1|9.03 ECC .73758 JNC 3.1506 VJ 3D,ZB7

RP 108.60 LAP -3.|5 LOP B.40 VP 36.457 GAP J2.81 _ZP 90.15 TAL 174.47 TAP 81.73 RCA 90.75 APO 14?.31 V2 34.895

RC 19E.16T GC J9,13 GP -6.06 7AL 79,56 TAP 172,46 ETS 307.94 7AE ]32.11 ETE 185.88 7AC |08.34 ETC J£B,52 CLP-|75.54

PLANETOCENTR|C CONIC

C3 19,366 VHL 4.401 OLA 26.78 RAL 12.70 RAO 6567,8 VEL 1|.864 PTN 2.|0 VHP 8.354 0PA -3.25 RAP 13.52 [CC 1.3167

LNCH ATMTN LNCN T|ME L-| TIME INJ LAT INJ LONG INJ RT A$C |NJ ATMTN INJ TIME PO CST TIM ]NJ 2 LA T INJ ? LONG

90,00 I 2 24 3219.95 -25.61 JlZ.14 242.42 77.94 I 56 4 2619.9 -27.22 IO3.75

90.00 21 50 18 3837.57 -11.39 151.48 231,17 63.90 22 54 16 3237.6 -14.80 144.47

I00.00 2 52 29 2865.04 -78.45 86.59 242.99 80.43 3 40 14 2265.0 -79.48 77.94

100.00 72 4? 54 3667.71 -9.00 137.75 735.92 61.37 23 44 2 3067,7 -12,75 130.97

IIO.O0 4 50 31 2494.6? -33.94 59.25 243.17 85.68 5 32 26 1894.7 -34.17 50.0!

110.00 23 I I 3610.85 -4.27 130.55 233.03 56.05 24 1 12 3010.8 -8.70 124.27

DIFFERENTIAL CCRRECTZONS NXC-COURSE E_[CUTION ACCURACY _BIT 0?TERMINATION ACCURACY

TOE 1.9638 TRA .7905 TC3°5.0668 8AU 1.3|2J 8GT 5_67.0 SGR 425.2 $63 120.0 ST ?583.3 SR 406.5 55 337.3

ROE .3115 RRA -.064! RC3 .0992 FAU .02062 RRT .2414 RRF .2176 RTF .6769 CRT .9779 CR5 -,9064 CST -,9731

FOE .5339 FRA .6109 rc3 -.92J6 8sP 16907 sG8 5284.2 RZ3 ,0047 RI3 .6769 LSA 2665.6 MSA 147.7 55A 23.9

808 1.9883 BRA .79_| BC3 5.0677 FSP -392 $G1 5269,0 8G2 412.5 THA J.J2 ELI 26J3.8 EL2 84.1 ALF 8.76

LAUNCH OAT[ JAN 2 1966 FLIGHT T|IAqE I78.O0 ARRIVAL OA T? JUN 29 1966

HELIOCENTRIC CONIC

RL I4?.JO LAL .00

RP 108._7 LAP -3.07

RC 194.054 GC I_.|4

PLAN_TO(ENTRXC CONIC

C3 20,3J3 VHL 4.507

LNCH ATNTH LNCH TIME

90.00 J 3 93

90.00 Z2 19 38

100.00 2 59 38

100.00 23 7 54

110.00 5 1 25

J|O.00 23 22 37

0?STANCE 529.Z37

bOL J01.15 VC 26.205 GAL 2.36 AZL 86.93 HCA Z70,44 SMA IJ8.73 ECC .24221 ZNC 3.0716 VJ 30,287

LOP 11.59 VP 36.A30 GAP 13.I4 ATP 89,99 TAL 172.56 TAP 83.00 RCA 89.98 APO 147.49 VZ 34.906

GP -3.90 ?AL 76.00 TAP 173.O0 ET5 304.30 ZAE 132.27 ETE 185.79 7AC lIO.7? ETC J68.66 CLP-176._3

OLA 26.79 RAC 16.73 RA0 6567.8 VEL JI,904 PTH 2.IZ VHP

L-I TIME INJ LAY INJ LONG INJ RT A$C INJ AZMTH INJ TIME

3273.43 -25.00 J15.84 247.72 76.25 20 Z7

3806.79 -12.30 149.68 242.43 64.29 23 22 23

2906.74 _27.94 89._9 247.95 78.93 3 48 fl

3648.7J -9.62 136.68 241.03 6J.56 24 8 43

2523.68 -33.76 61.65 248.95 84.27 5 43 31

3602,53 -4.59 J30.|2 237.97 56.09 24 22 40

ozrFERENTIAL CORRECTIONS

TOE 2.0128 TRA 1.0670 7C3-4.8361 8AU 1.3190

ROE ,3236 RRA -.0597 Re3 .0938 FAU .01934

roe .3203 rRA .6520 re3 -.8242 8SP 170A3

806 2.0390 9RA 1.0686 BC3 4.8_8 FSP -386

LAUNCH DATE JAN Z 1966

H[L|OCENTR|C CON|C

RL 147.]0 LAL .00

RP I08.33 LAP -2,99 LOP

RC 193,918 GL I?.lO GP

PLAN[TOC£NTRIC CONIC

C3 21.503 VHL 4,637 OLA

NIOoC(_J, RSE EXECUTION ACCURAC_

$GT 3293.J SGR 429.2 SG3 117.6

RRT .2638 RRF .2376 RTF .8874

$G8 5310.3 R23 .0035 RI3 .8924

SGJ 5294.3 SG2 4|3.9 THA J.23

8.554 OPA -2.08 RAP 17.7] ECC 1.3343

PO CST T/M INJ ? LAT INJ ? LONG

2673.4 -26.65 IO7.56

3206.8 -13,66 I42.62

2306.7 -?9.19 81.DO

30A8.7 -13.34 129.87

1925.7 -34.18 52.43

3002.5 -9.01 123.87

ORBIT DETERMINATION ACCURAC_

ST 2602.4 $R 414,7 SS 530,7

CRT .9703 CRS -.9954 CST -.9752

LSA 2683,7 MSA 152.4 SSA 22,8

ELI 2633.4 ELI 99.! ALF 8.80

rLIOMT TIME ]80.00 ARRIVAL CAT[ JUL 1 1966

0]STANCE 534.630

LOL 101.15 VL 26.153 GAL 3,04 ATL 87.0| NCA 2?3,62 SMA 118.A5 [CO ,7473I INC 2.99E3 vl 30,287

14.77 VP 36.404 GAP 13.30 A?P 89.81 TAL 170.67 TAP 84.29 RCA 99.13 APO 147.74 v2 34.818

-5.76 7AL 72.48 TAP 173.47 ET$ 300.02 7AE 137,42 ETE 183.71 7AC 113.11 ETC 168.76 CLP-J76.�2

?7.20 RAL 20.74 RA0 6567.9 VEC 11.953 PTM 2.13 VHP 9.771 0PA -.93 RAP 19.92 ECC 1.3538

]NJ LONG INJ RT A$C |NJ ATMTM INJ T|M[ PO CST TIM |NJ ? LAT INJ _ LONG

119.42 232,10 74.68 ? 5 40 2773.8 -?5.98 111.25

148.2| 247.78 64.64 ?3 49 38 3|91.6 -16.35 141.10

92,39 253,01 77,55 3 37 4 2346.2 -?8.84 63.89

133,99 246.22 61,69 24 32 10 3036,3 -I3.72 129.J6

63,94 254.23 82.93 5 53 77 1935.4 -34.13 54.75

129.99 242.98 56.10 24 43 9 3000.1 -9.10 1Z3.69

MID-COURSE EXECUTION ACCURACY ORBIT OETERM|NA TION ACCURACv

SGT 53|_.4 $GR 432.3 563 113.2 ST 2604.8 SR 421.7 55 572.8

RRT .2860 RRF .2383 RTF .8887 CRT .9618 CRS -.8838 CST -.9771

86_ 5332.9 R$) .0029 RJ3 .8882 LSA 7683.? MSA 158.7 SSA EI,6

SGI 5316.8 SGZ 414.J THA 1.34 ELI 2636.2 EL2 114.1 ALF 8.87

LNCH ATMTN LNCH TIME L-I TIME /NJ LAT

90.00 I 10 14 3323.76 -74.1!

90.00 22 46 36 3781.77 -13.03

I00.00 3 7 58 2946.23 -27.40

I00.00 _3 31 33 3636.53 -10.01

ii0.O0 5 12 _? 2335.39 "33.53

II0.00 23 43 9 3600.14 -4.68

01rFERENTIAL CORRECTIONS

T0E 2.0532 TRA 1.3580 7C3-4.6057 8AU 1.3242

ROE .3408 RRA -.0534 RC3 ,0687 FAU .0181J

r0E .5066 FRA .6943 re3 -.7290 BSP 17173

80E ?.0833 8RA 1.3591 8C3 4.6062 FSP -381

LAUNCH OAT[ JAN 2 1966 fLIGHT TIME 182.00 ARRIVAL 0ATE JUL 3 1966

NEL_ENTR]C CONIC OISTANCE 539.976

RL 147.10 LAL .00 LOI. |01.|3 VL 26.102 GAL 3.74 ATL 87.09 HCA 276.80 SMA

RP 108.49 LAP -?.89 cOP 17.96 VP 36.379 GAP J3.89 ATP 89.65 TAL 169.78 TAP

RE 197.761 GL I6.O3 GP -5.62 7AL 69.03 7AP 173.89 ET8 29_.01 7AE 132.57 ETE

PLANET(XENTRZC CONIC

C3 27.968 VNL 4,793 OLA 27,50 RAL 2A.69 RAO 6567.9 VEL 12,014 PTH 2.14 VHP

LNCN ATMTN LNCH TIME L-I TIME INJ LAT INJ CONG INJ RT A$C INJ ATMTH INJ TIME

90.00 I 13 37 3374.85 -23.18 t22.72 257,05 73,27 2 12 12

90,00 _3 12 24 3764.61 -13.53 I47,E0 253.I6 64,89 24 15 8

100.00 3 J7 41 2982,4I -26.8A 94,94 258,14 76,32 A 7 ?4

I00.00 23 33 21 3632.28 -10.15 135,75 251.43 61.73 24 33 53

lJO.OO 9 23 1| 2383.43 °33.28 66.09 259.59 8|.68 6 8 14

110.00 0 6 16 3604.03 -4.53 130.20 248.0| 56.08 I 6 20

DIFFERENTIAL CORRECTIONS MJ0-C(_RSE EXECUTION ACCURACY

TOE ?.092_ TRA |.6675 TC3-4,3271BAU 1.3237 SGT 5332.2 SGR 434.3 $G3 113.0

R0E .3372 RRA -.0433 Re3 .0546 FAU .0|684 RRT ,3083 RRF .2904 RTF .8939

FOE .4935 FRA .7387 FC3 -.6348 8SP 17_03 SGB 5349.9 R23 .0033 RI3 ,9939

802 2.1278 8RA 1.6697 8C3 4.3|73 FSP -372 $G! 5333.9 $62 413.2 THA 1.45

118.16 ECC .25793 [NC 2.9128 Vl 30.787

83,59 RCA 89.28 APO 148.05 v2 34.930

185.64 7AC 113,50 ETC 168.82 CLP-177.61

9.003 DPA .20 RAP 72.14 ECC 1.3780

PO C$T TIN _NJ ? LAT INJ ? LONG

2774.8 -?9.?6 J14.86

3164.6 -16.8J 140.O3

?382.4 -?8.45 86.9]

303?.3 -13.85 176.91

1983.4 -34,07 56.94

3004.0 -8.96 123.90

ORgIT D_T£RMINATION ACCURACY

57 ?393.9 SR 4?7,4 55 51A.7

CRT .9322 CR$ -.8716 CST -.9768

LSA ?673.6 MSA J66.4 55A ?0.3

ELI ?6?5.7 _L? J78.9 ALF B,94



JPL TM 33-99 EARTH--VENUS TRAJECTORIES iVOL 2. 1965-66)

LAUNCH DATE JJN Z 1966 FLIGHT T|ME |B4,0O ARRIVAL DATE JUL 5 1966

H[L|OCENTRIC CONIC

RL 147.10 LJL .OD LOL IO1,J5 VL

Rp |08.4_ LAP -2.79 LOP 21.|5 VP

eC 199.580 GL I4.95 GP -5.50 7AL

PLANETOCENTRIC CONIC

C3 24.746 VHL 4,975

LNCH ATNTH LNCH TIM£

90.00 1 Z3 51

90.00 23 35 19

J00.00 3 Zg 0

100,00 O 16 47

liD.DO 5 36 Z0

110.00 0 23 57

DIFFERENTIAL CCRRECTIONS

TOE Z.1179 TRA !,9899 TC3-4.0|1_ BAU 1.3272

RDE .3742 RRA -.0355 Re3 .04J5 FAU .DJ568

rOE .4784 FRA .7654 FC3 -.5485 BSP 173J3

BDE 2.1507 BRA 1.9902 8C3 4.0117 FSP -367

DISTANCE 545.267

26.051 GAL 4.49 AZL 87.11 HCA Z79,99 SMA 117.89 ECC .25911 INC 2.8319 Vl 30.287

36.354 GAP ]4.31 AZP 69.51 TAL 166.91 TAP 86.90 RE4 67.54 APO 148.43 VZ 34.942

65.67 ZAP 174.25 ETS Z89.22 _kE 132.71 ETE 185.57 Z4C 1|7.86 ETC 168.83 CLP-ITJ.30

OLA 27.69 R tL 28.55 RAO 6568.0 VEL 12,066 PTH Z,16 VHP 9.259 OPA 1.31 e4e 14.36 ECC 1.40t3

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ 4zMrH fNJ 71ME PO (ST TIN INJ 2 LAT INJ 2 LONG

3417.76 -22.31 125.56 262.05 72.10 2 20 49 2817.8 -24.5fl 11/.61

3758,20 -15,72 146.82 298.50 64.98 24 37 57 3158.2 -16.98 139.66

3014,35 °26,3| 97.16 263.33 75,26 4 Ig 14 _414.4 -28.07 88.80

3636.84 -10.00 136.00 256,60 6J.68 l _7 24 3036.6 -J3.?J 119.18

2609.60 -33.00 68.08 264.98 80,55 6 21 49 2009.6 -33.95 58.97

3614.38 -4.14 130.74 253.0_ 56.04 I 24 11 5014.4 -8.57 124.49

MID-COURSE EXECUTION ACCURACY ORBIT _E TERNINA TION ACCURACY

5GT 5345.9 $GR 435.4 SG3 110.6 ST 2562.8 SR 451.2 SS 504.2

RRT .3295 RRF ,_lOIJ RTF .6999 (RT .94J5 ORS -.85BD C$T -.9_02

8GB 5363.6 R23 .0030 RI3 .8998 LSA 2641.4 MSA 1t5.2 SSA 19.1

5G1 5347.9 862 4IJ.0 THA |.55 EL1 2594.6 EL2 143.6 ALF 9.03

LAUNCH DATE JAN 2 1966 FLIGHT TIME |86.00 ARRIVAL DATE JUL 7 1966

HELIOCENTR|C CONIC

RL 147.10 LAL .00

RP 108.41 LAP -2.68

RC 201.376 GL 13.86

PLANETOCENTRIC CONIC

C3 26.88_ VHL 5.J85

LNCH ATMTH LNCH TIME

90,00 I 34 50

90.00 23 54 14

100.00 3 41 56

100.00 0 33 45

110.00 5 52 |I

110.OO O 39 59

DISTANCE 550.492

LOt. 10J.|5 VL 26.002 GAL 5.27 AZL 87.25 HCA 283.J6 IRA 117.62 ECC .26595 INC 2,7494 Vl 30.287

LOP 24.35 VP 56.33J GAP 14.77 AZP 69.37 TAL 165.06 TAP 88.24 RCA 86.34 APO 148.90 V2 3_.955

GP -5.39 7AL 62.43 ZAP J74,52 ET$ 282.65 ZAE 132.84 ETE 165,5l 7AC 120,27 ET( 168.81 CLP-179.00

OLA 27.78 RAL 32.30 RAO 6568.1 VEL I2.176 PTH 2.19 VHP 9.534 DPA 2,40

L°I T|ME INJ LAT /NJ LONG ]NJ RT A$C ]NJ AZMTH INJ TINE PO CST TAM

3451.24 -21.60 127,76 267,I4 71.23 2 32 22 28_1.2

3765.68 -13.50 147.26 263.72 64.87 24 56 59 3165.7

5041.52 -25.82 99.03 268.56 74,39 4 32 38 2441.5

3650.63 -9.56 136.79 261.68 61.54 I 34 36 3050.6

2653.86 -32.71 69.92 270.39 79.48 6 36 5 2053.9

3631.05 °3.50 131.61 257.99 55.98 I 40 30 3031.1

OIFFER£NrIAL CORR£crIoN$

TDE Z.1354 TRA 2.3506 TC3-5.6889 BAU 1.3259

ROE .3910 RRA ".0238 RE5 .0299 FAU .0J453

FO_ .4834 FRA .8302 F(3 -.4680 BSP 17400

BO[ 2.|7JJ _RA 2.3_7 BE3 3._8_0 FSP -361

MIDoCOURSE EXECUTION ACCURACe

SGT 5554.9 SGR 435.3 $63 108.4

RRT .3504 RRF .3222 RTF .9058

5Gg 5372.6 R23 .0031RI5 .9058

561 5357.! SG2 407.5 THA 1.64

RAP 26.59 [CO 1.442A

fNJ 2 LAT INJ 2 LONG

-23.96 119.88

-16.78 14D.J2

-27.71 9D.74

-15.28 129.98

-35.82 60.85

-7.95 IZ5.34

ORBIT DETERMINATION ACCURACY

ST 2518.6 SR 455.5 SS 493.7

CRT .9294 CRS -.6435 CST -.98J5

LSA 2596.4 N$A 184.6 $54 17.9

ELl 2550.9 ELI 157,9 4LF 9.12

LAUNCH DATE JAN Z 1966 FLIGHT TIME 188.00 4RRIVAL 0ATE JUL 9 1965

HELIOCENTRIC CONIC

RL 147,10 LAL ,DO

Rp 108.37 LAP -2._6

RC 203.147 GL 12.78

PLANETOCENTRIC CONIC

C3 29.436 VHL 3.426

LNCH ATNTH LNCH TIME

90.00 I 49 23

90.00 0 12 Z4

100,00 3 36 24

100,00 O 48 4

110,00 6 6 37

110,00 0 54 20

DISTANCE 555.642

LOL 101.15 VL 25.955 G4L 6.10 4ZL 67.34 HCA 286.37 SMA

LOP ZT.fl4 VP 36.509 GAP J5.27 AlP 69.25 TAL 163.23 TAP

GP -5.28 ZAL 59.3J TAP 174.71 ETS 275,36 ZAE 13_.96 ETE

117.36 ECC ._7349 INC 2.6646 Vl 30.287

89.60 RCA 85._6 APO 149,43 v2 34.966

185.46 74C 121.65 ETC 168.74 CLP-179.71

0LA 27.76 RAL 35.91 RAO 6568.2 VEL 12.280 PTH 2._1 VHP 9.834 OPA 3.46

L-I TIME |NJ LAT INJ LONG INJ RT ASC INJ 4INTN ]NJ TIME PO CST TIM

3473.34 -21,11 1Z9.19 272.31 70.67 2 47 17 2873.3

3788.82 -12.83 148.63 Z68,75 64.54 1 15 33 3188.8

3063.88 -25.40 100.56 273.81 73.69 4 47 28 2463.9

3673.51 -8.81 138.08 266.66 61.32 1 49 17 3073.5

2656.34 °32,42 71.60 27_.80 78.52 6 30 34 2056.5

3653.82 -2.64 132.80 262.88 55.91 1 35 14 3055.8

OIFFERENTI4L CORRECTIONS

TOE 2.1447 TRA 2.6907 TC5-3.5543 BAU 1.3200

R0[ .4103 RRA -.0104 RE3 .0200 FAU .01543

FOE .4484 FRA .8792 FC3 -.3950 BSP 17485

BOE 2,1838 8RA Z.6907 BC3 5.3543 FSP -556

RAP 28.83 ECC 1,4844

INJ Z LAT INJ 2 LONG

-23.93 121,37

-16.15 141,53

"27.39 92.33

-12.57 131.31

-33.66 62.59

-7,09 126.53

ORBIT DETERMrNAT|ON ACCURACv

ST 2465.8 fiR 433.3 S$ 483.3

CRT .9J56 CRS -.8278 CST -,98_8

LSA 1540.3 MSA 194,5 554 16.8

ELI 2495.7 EL2 171.8 ALF 9.19

MIO-COORSE EXECUTION ACCURACY

5GT 5356.4 SGR 434.0 SG3 106.1

RRT .3710 RRF .3430 RTF .9122

568 5574.0 RZ3 .0028 RI3 .g122

SGI 5358.9 862 402.9 THA 1.73

LAUNCH DAT_ JAN 2 I966 FLIGHT TIME 190.OO ARRIVAL OAT[ JUL 11 1966

HELIOCENTRIC CONIC

RL 147.10 LAL .OO

RP 108.33 LAP -2.43

RC 204.893 GL |1.7|

PLAN E TOCENTRIC CONIC

C3 32.472 VHL 5,698

LNCH ATMTH LNCH TINE

90.00 _ 7 2

90.00 O 22 16

100.00 4 12 8

100.00 O 39 51

JlO.OO 8 2l 27

IJ0.00 I 7 2

DISTANCE 560.703

COL 101.19 VL 25.906 GAL 6.98 AZL 87.42 HCA 289.57 SRA

LOP 30.74 VP 36.287 GAP 15.81 A?P 89.|4 TAL 16|,43 TAP

GP -5.I9 ZAL 56.33 ZAP 174.79 ETS 267.55 ?AE 133.06 ETE

I17,I0 ((c .28181 INC 2,5769 Vl 30.287

91.00 RCA 84.10 APO 150,10 V2 54.98J

185.41 ?AC I25.0_ ETC J68.62 CLP 119.56

OLA 27.69 RAL 39.36 RAD 6568.3 VEL 12.403 PTH 2.24 VHP 10.162 OPA 4.50

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTM INJ TIME PO CST TIN

3485.26 -20.84 I29,96 277.55 70.38 3 3 7 28_5.3

3826.21 -1J.72 150.82 273.57 64,04 I 26 2 3226._

3081.97 -25.05 I01.78 279,06 73.13 5 3 30 2482,0

3704.73 -7.79 138,83 271.50 61.05 2 I 56 3104,7

2677.27 -32.13 73,17 28|.|6 77.64 7 6 4 2077,3

3682.19 -1.55 134.29 267.68 55,83 2 8 24 3082.2

OIFFERENTIAL CORRECTIONS

TOE 2.1520 TRA 3.0750 TC3-3.0226 BkU 1.3122

ROE .4282 RRA .0051 RE3 .0J19 FAU .01229

FOE .4350 FRA .9320 FC3 -.3277 BSP 17462

8OE 2.1944 BRA 3.0750 BC3 3.0226 FSP -347

RAP 31.07 ECC 1.3344

INJ 2 LAT INJ 2 LONG

-23.32 I22.17

-15,12 143.?g

-27.12 83.60

-11,39 133.10

-33.49 64.20

-6.02 128.05

ORBIT 0ET_RN_NATION ACCURACY

IT _406.2 5R 43J.5 SS 474.8

CRT .9009 CRS -.8114 CST -.9841

L$A 2481.8 MSA 204.2 SSA J5.9

ELI 2437,6 EL2 184.8 ALF 9.23

MID-COURSE EXECUTION ACCURACY

$GT 5361.0 SGR 431.8 SG3 104.1

RRT .3919 RRF ,3649 RTF .9181

5GB 5378.4 R23 .0035 RJ3 ,9J6!

SGI 5363.7 562 397.1 TH4 1.82

2181



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 2, 1965.663

LAONCH DATE JAN Z ]966 FL;GMT TIME IgZ,O0 ARR|VAL D&TE JUL ]3 ]966

HEL[OC[NTR|C CONIC

RL i47.]0 LAL .DO LOL 101.J5 VL

RP J08.29 LAP -R.Z9 LOP 33.93 VP

RC 206.6J4 GL I0.66 GP -5.]0 ?AL

PLANETOCENTR|C CONIC

C3 36,074 VHL 6.006 0LA 27o52 RAL

LNCH AZMTH LNCH TIME L-I TZmE IN] LAT

90.00 z 86 39 3490.32 -20.78
90.00 0 28 48 3874.24 -IO.EB

lO0.OO 4 28 46 3096.65 -24.76

lO0.O0 I 9 22 5743.14 -6.5|

I]O.O0 6 36 29 Z696.97 -31.63

110.00 IIB 8 3715,59 -.28

O|rrERENTIAL C_RECTION$

TOE 2.1469 TRA 3.4776 TC3-2.6985 BAU 1.3014

RDE .4481RRA .0222 RE] .0053 FAU .0|125

FOE .4206 FRA .9865 FC3 -.2700 85P |7529

BOE 2.1932 BRA 3.4777 BC3 2.6985 FSP -342

0[STANCE 565.637

25,859 GAL ?.92 AlL 87.51HCA 292.77 5Mk 116,85 [CO .29]D2 INC Z.4857 VI 3D.ZB?

36.267 GAP 16.40 AZP 69,04 TAL 159.67 TAP 92.43 RCA BZ.B5 APO 150.66 VZ 34.9_4

33.50 ?AP I74.76 ETS 259.49 ZAE 133.J§ ETE 16§.36 ?AC 127.36 ETC 166.A3 CLP ITB.BZ

42.63 RAD 6568.4 VEL JZ.54B PTH Z.Z7 VHP 10.522 DPA 3.30 RAP 33.32 ECC 1.5937

IN| LONG JNJ RT A$C IN| AZNTH IN| TIME PO CST TIN IN| Z LATJNJ Z LONG

|30.29 282.82 70.26 3 24 49 2890.3 -23.22 122.51

153.60 278,Z0 63.47 ! 33 22 3274.2 -13.76 J46.66

102,78 264.28 72.69 5 20 22 2496.6 -26.89 94.63

|AI.97 Z76,JB 60.76 2 11 45 3143.1 -10.36 J55.3D

74.62 286.47 76.82 7 2I 26 2097.0 -33,31 65.71

J36.03 272.32 35.82 Z ZO 4 3ll5.6 -4.76 IZg.BI

NI0-COURSE EXECUT|ON ACCURACY ORBIT DETERNINATION ACCURACY

SGT 5356.8 SGR 428.2 SG3 101.9 ST 2337.4 SR 427.5 $s 465.T

RRT ,41J6 RRF .3855 RTF .9244 CRT .BB41CR5 -.7936 CST -,9854

SG8 537).9 RZ3 ,0034 RI3 .9244 LSA 241J.9 NSA ZJ3.T SSA I4.9

SGJ 5359.7 $G7 390.0 THA 1.89 ELI 2368.0 EL2 197.2 ALr 9,25

LAUNCH DATE JAN 2 1968 FLIGHT TIME I94,00 ARRIVAL DATE JUL 15 J966

HEL[C_ENTRI( CONIC

RL 147.|0 LAL ,OO

RP 108.75 LAP -7.J5

RC 208.309 GL 9.64

PLANETOCENTRIC CONJC

C3 40.346 VHL 6.357

LNCH ATMTH LNCH TIME

90.00 Z 47 5

90.00 0 33 7

|00.00 A 45 53

J00.00 I |_ 55

I|O.OO 6 31 3J

|10.00 J 27 A_

O|FFERENTJAL CORRECTIONS

TOE 2.1380 TRA 3.9065 TC3-2.3836 BAU 1.2857

I_D_ _ .4_7| RRA .04jj RE3.0004:rAO :OJOEE

roe .407! FRA 1.0448 FC3 -.7|93 89P J757£

BOE 2.1885 BRA 3.9067 BE3 2.3836 FSP -336

O/STANCE 570.485

LOL JOt.IS VL 25.814 GAL 8.92 AZL 87.6J HCA 795.97 SMA 116.6! ECC .30J23 INC Z.3899 Vl 30.287

LOP 37.J3 VP 36.747 GAP 17,06 AZP 88,95 TAL |57.94 TAP 93.9J RCA 81.49 APO 151.74 v2 33.007

GP -5.02 7AL 50.82 7AP J74.62 ET8 251,51 ZAE J33.71ETE 185.32 7AC J29.72 ETC 166.23 CLP J76,01

DLA 27.29 RAL 45.73 RAO 6588.6 VEL J2.7|7 PTH 2,3J VHP 10.9|8 0PA 6.48 RAP 35.56 Ecc ].6640

L-| TIME INJ LAT INJ L(_NG JNJ RT A$C INJ AZNTH INJ TIME PO CST TIN JNJ 2 LATINJ 2 LONG

349J.89 -20.68 130,39 288.05 70.27 3 45 I7 Z69|.9 -23.|9 ]72.6]

3979.77 -B.59 156.76 282.64 62.91 J 38 3] 3329.2 -IZ.|6 149,90

3108._ -24.51 103,6I 289.45 72.37 _ 37 42 2508.9 -26.69 95.49

3787.43 -5.04 I44.47 280.72 60.30 2 20 2 3187.4 -8.93 !37.80

27|5.75 -3|,53 76.0J 29|.70 76.06 7 36 47 2|I5.7 -33.12 67.|4

3755.36 J.|7 138.00 276.87 55.83 2 30 19 3133.4 -3.3Z 131.79

MID-COURSE EXECUTION ACCURACY ORBIT 0ETERN|NATION AECURACY

9GT 5348.8 SGR 423.4 SG3 99.9 ST 2767.7 SR 42|,6 SS 456,4

RRT .43|Z RRF .4062 RTF ,9308 CRT .8657 CR$ -.7749 CST -.9968

$GB 5365.5 RZ3 .003l R|3 ,9308 LSA 2341.1NSA 222.5 554 14.1

SGj 335J.9 SG2 381.8 THA 1.96 ELI 2297.1 EL2 208.4 ALF 9.22

LAUNCN DATE JAN 2 1966 FLIGHT TIME 196.00 4RR]VAL O4TE JUL 17 1966

NELIOCENTR]C CONIC 0[STANCE 575.160

RL 147.10 LAL .00 LOL 101,13 VL 25.7?0 GAL 9.99 47L B?.?l MCA

RP I06.21 LAP -Z,O0 LOP 40._4 ve 36.279 GAP 17.?8 4ZP 88.88 TAL

RC 209.976 GL 8.65 GP -4,95 ?AL 48.31 TAP J74,3G ET5 245.91 ?42

PL&NETOCENTRIC CONIC

C3 45.415 VNL 6.739 OLA 26.99 RAL 48.63 RAO 6568.7 VEL 12.914 PTH

LNCH AZNTH LNCM TIME L-I T|NE |NJ LAT |NJ LONG INJ RT A$C |NJ ATMTH INJ TIME

90.00 3 7 32 3492.29 -20.67 130.41 293.70 70.EJ 4 5 44

90.00 0 35 43 3988.46 -6.74 160.13 788.93 62.43 J 42 1|

]00_00 3 3 7 3IJ9.70 -24.76 104.33 294.54 72.0! 5 55 6

IO0.O0 1 22 49 3836,29 -3,39 147.I7 285.|0 60.28 2 26 46

l]O.00 7 6 24 2733.97 -3J,72 77.34 298,83 75.33 7 5I 58

I|0.00 l 36 7 3794,83 2.75 140.Ie 291.28 35.91 2 39 16

O]FFERENT|AL CC_RECTION$ NJ0-COUR$_ EXECUTION ACCURACY

TOE 2,1255 TRA 4.3638 TC3-2,0826 BAU J.7645 SGT 5336.8 SGR 417.6 SG3 97.9

RDE .4862 RRA .0618 RC3 -.0030 FAU .00920 RRT .4505 RR_ .4768 RTF .937I

FOE .3947 FRA J.1074 FC3 -,1753 BSP 17595 SGB 5353.1 R73 .0028 RI3 .9372

BDE 2.|804 BRA _.3642 BE3 2,0826 FSP -330 $GI 5340.I SG7 377.5 THA 2.03

799.J? SNA IJ6.38 ECC .31251 INC 2.26_?

J36.27 TAP 95.45 RE4 B0.00 APO |52.75

133.25 ETE 165.27 ZA¢ |32.04 ETC 167.95

vJ 30.IS?

vz 3_.02o
ELF |11.29

2,55 VHP |J.335 Dfl4 7.45 RAP 37.90 [CC J,7474

PO CST TIN IN| 2 LAT IN| Z LONG

7897.3 -23.J_ lEE.6d

3396,5 -J0.39 J53.34

2519,7 -26.51 96.24

3736.3 -7.3R 140.54

2|33,9 -32.92 6_.5_

3194,9 -|.74 133.96

O_B|T DETERMINATION ACCURACY

ST 2|98.4 SR 413,7 SS 452.9

CRT ,8436 CRS -,7536 CST -.9682

LSA 2270.8 NSA 230.2 SS4 13.3

ELI 2226.4 EL2 218.1ALr 9.13

LAUNCH DATE JAN 2 I966 FLIGHT TIME 198.00 ARRIVAL DATE JUL 19 1966

HELIOCENTRIC CONIC

RL 147.10 LAL .OO LC_. 101.15 VL

RP IOB.|7 LAP -I.84 LOP 43.54 vP

RC 2]J.617 GL 7.70 GP -4.88 7AL

PLANETOCENTR|C CON|E

C3 51.44| VHL 7.|77

LNCH _TNTH LNCH TIM(

90.00 3 27 3I

90.00 0 37 I9

100.00 3 Z0 9

100.00 I 27 22

110.O0 7 70 37

1|0.O0 | 43 3

DIFFERENTIAL CORRECT|ONS

TOE 2.l|34 TRA 4.855? TC3-I.7964 BAU 1.2354

ROE ,3032 RRA .0844 RE3 -,0050 FAU .00814

FOE .3841 FRA 1.1758 FC3 -.1369 8SP 17339

BDE 2.1729 BRA 4.8564 8C3 1_7964 FSP -373

O|$TANC[ 379.631

75.726 GAL |1.15 AZL 87.98 HCA 302.37 SMA 116,|3 ECC .32316 INC Z.IB|O VI 30.257

38.2II GAP I8.5b AZP 88.83 TAL I54.65 TAP 97.03 RCA 76,36 APO 133.92 v2 33.034

45.95 ZAP |73.98 ET$ 738.97 7AE 133,26 ETE 165,72 7AC 134.33 ETC 167,60 CLP 176.48

OkA 26.65 RAL 51.33 RAO 6568.9 VEL J3.145 PTH 2,40 VHP 11.839 OPA 8,35 RAP 40.03 ECC 1,8466

L-| TIME |NJ LAT JNJ LONG JNJ RT ASC /NJ AZNTH IN| TIME PC) CST TIN |NJ 2 LAT |NJ 2 LONG

3_97.b3 -20*66 130.45 798.75 70.20 4 75 43 2897.8 -23.17 |ZZ.68

4050.71 -4,78 |63.61 791.07 62.06 I 44 49 3450.Z -B,48 |56.69

3J29.77 -24.07 J05,_] 2_9,37 71.72 6 17 19 2579.7 -26.34 96.94

3888.56 -J.62 J49.99 289.33 60.J3 2 32 || 3266.6 -3.58 |43,45

275|.?2 -_0.9! 78.63 30|.85 74.62 8 6 49 2131.T -32,7J 69.87

3839,33 4.43 147.49 785,55 36.07 2 47 2 3239.3 -.04 136.28

M|D-COURSE EXECUTION ACCURACY CRBIT 0ETERNJNAT|ON ACCURACY

SGT 3377.3 SGR 410.6 5G3 96.1 ST 2133.5 SR 404.2 SS 430.1

RRT .4?00 RRF .4478 RTF .9433 CRT ,8243 CR5 -.7364 CST o.9697

SGB 5338,_ R23 .0076 R|3 ,9435 LSA 2204.9 MSA 236.4 55A 1_,6

$GI 5375.9 SG2 367.2 THA 7,09 ELI 2159.6 £L2 726.1 ALF 8.96

2182



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 2, 1965-661

LAUNCH OAT[ JJN Z 1966 FLIGHT TIME ZO0.O0 ARRIVAL _AT[ JUL 21 1966

HELIOCENTRIC CONIC

RL 147.10 L4L o00

RP 108.13 L4P -1.68

NC Z13,Z30 GL 6.78

PL4NETOCENTRIC CONIC

C3 58.6R7 VHL 7.657

LNCH 4?NTH LNGH TIME

90.00 3 46 43

90.00 0 35 6

100.00 3 36 45

100.00 1 30 45

110.00 T 35 3

110.O0 l 48 36

0ISTANCE 583.918

LOL 101.15 VL 85.684 GAL IZ.41 kZL 87.93 HCA 305.5S SN4 11].93 ECC .339Z7

LOP 46.74 VP 36.193 GAP 19.47 ATP 88.B0 TAL 1§3.1! TAP 98.69 RCA 76.60

GP -4.82 74L 43.77 TAP 113.50 (TS 230.63 ?AE I33,Z4 ET( 185.17 zAC 136.59

OLA Z6.Z? RAL 53.84 Rk0 6569.J VEL 13.416 PTH 2.45 VMP 12.379 DP4 9.22

L-I TIME [NJ LAT INJ LONG INJ RT ASC ZNJ AZHTH JNJ TIME PO CST .TIN

3494.19 -20.63 130.53 303.I6 70.16 4 44 3? 2894.Z

4115.34 -Z.T$ I6T.I_ Zgs,gT 61.61 _ 46 59 $_13.3

3139.48 -23.66 105,65 304.37 71.44 6 89 4 2539.5

3943.29 .23 153.00 Z93.41 60,11 2 36 29 3343.3

2769.30 -30.59 79.89 306.73 73.94 6 2J 13 2J69.3

3866.23 6.22 I44.96 289.69 36.32 Z p3 43 3286.2

OIFFERENT|4L COq_RECTIONS

TOE 2.0964 TR4 5.3791 TC3-1.5317 8AU 1.Z005

ROE -5E38 RRA .1084 RC3 ".0060 FAU .007|1

rOE .3739 FRA 1.2490 FC3 -.1049 BSP 17553

BOE 2.1608 BRA 5.3802 8C3 1.5317 FSP -3J8

JNC 2.0652 VI 30.28T

4PO 155.26 V2 35.04?

[TC 167.19 CLP 175.64

R4P 42.24 ECC 1.9649

INJ 2 LAT INJ 2 LONG

-23.15 122.77

-6,_1 160.4T

-86.17 97.61

-3.15 146.47

-32.46 71.19

1.76 138,?3

(_BIT 0ETERMINATION JCCUR4C Y

ST 2068,6 SR 391,9 85 448,8

CRT .6015 CR$ -.7166 CST -.9911

L54 2139,3 MS4 241,1 $64 11.9

ELI 2092.8 EL2 232.2 ALF 8.76

MID-COURSE EXECUTION ACCURACY

$GT 5302.1 $OR 402.A $03 94.3

RRT ,4686 RRF .4679 RTF .9498

$GB 5317.3 R23 .0021RI3 .9496

SGI 5305,7 $G2 350._ THA Z.I3

LAUNCH 04TE JAN Z 1966 FLIGHT TIME 202.00 ARRIVAL 04T[ JUL 23 1966

HEL|(XENTRI( CONIC

RL 147.10 LAL .00

RP 108,09 LAP -1.5J

RC 114,816 GL 5.90

PL_NETOCENTRIC CONIC

C3 67.232 VHL 8.200

LNCH AZMTH LNCH TIME

90.00 4 5 0

90.00 0 38 13

I00.00 5 52 44

100.00 I 33 9

IJO.O0 ? 48 36

110.00 J 53 47

O_STANCE 587.908

LOL 101,15 VL 25,643 GAL J3,77 AZL 88.06 HEA 308,79 SM4 115,72 ECC .35504

LOP 49.95 VP 36.177 GAP 20.46 AZP 88.78 TAL 15J,66 TAP 100.44 RCA 74.63

GP -4,77 7AL 41.76 7AP 172,92 ET$ 225.07 7AE 133.17 ETE 195.J2 ?AC 138.80

0LA 25.86 RAL 56.14 RAO 6569.3 VEL 13.733 PTH 2.5l VHP 12.982 0PA 10.06

L-I TIN[ INJ LAT INJ LONG INJ RT A$C INJ A?NTH INJ TIME PO CST TIM

3496.61 -20.57 130,69 301.90 70.10 5 3 16 2896.6

4177.08 -.70 J?0.70 298,92 61.69 I 47 50 3577.]

3J49.27 -23.65 106.30 309,01 71.J6 6 45 13 2549.3

3999.65 2.J4 156.09 297.34 60.JB 2 39 49 3399.7

2786.74 -30.25 8I,J4 3|l.44 73.27 _ 35 3 2186.7

3934.95 8.06 147.54 293.69 56.67 2 59 Z2 3334.9

OIrFERENTIAL CORRECTIONS

TOE 2.0?98 TRA 5.9487 TC3-1.2664 BAU 1.1563

ROE .5421 RR4 .1339 RC3 -.0060 FAU .00604

FO( .3651 FRA 1,3290 FC3 *,0777 8SP 17555

80E 2.1493 BRA 5.9442 BC3 1.2664 FSP "312

MI0-COURSE EXECUTION ACCURAC_

SGT 5277.9 $GR 393.0 SG3 92.5

RRT .5068 RRF .4877 RTF .9559

SGB 5292.5 R23 .0014 RJ3 .9559

SGJ 528J.6 SG2 338.5 THA 2.J7

INC 1.9396 Vl 30.287

APO 156.60 v2 35.060

£TC 166.10 CLP 174.76

RAP 44.44 ECC 2.1065

INJ 2 LAT INJ 2 LONG

-23.10 |22.93

-4.48 164.06

-26.00 98,29

-1.84 149.57

-32.24 7E,49

3.61 141.27

ORBIT DETERMINATION 4CCURACY

ST 2008.1SR 380.1 SS 450.0

CRT .7779 CR5 -.6971 CST -.9925

L$4 2078.4 MS4 2d3.8 ss4 11.7

ELl 2050.1 EL2 236.3 4LF 8.49

LAUNCH 0ATE JAN Z 1966 FLIGHT TIME 204.00 ARRIVAL 0ATE JUL E5 1966

HELIOCENTRIC CONIC

RL 147,10 LAL .00

RP 108.05 LAP -1.54

RE 216.375 GL 5.06

PLANETOCENTR|C CON|C

C3 77.591 VHL _.609 OLA

LNCH 47NTH LNCH TIME L-I TIME INJ L4T

90.00 _ 22 14 3500.10 -20.49

90,00 0 37 43 4240._6 1.36

100.00 6 ? 55 3159.21 -23.43

100.00 1 34 40 4056.98 4.08

110.00 8 1 30 2604.03 -29.91

110.00 I 57 38 3984.93 9.91

DIFFERENTIAL CORRECTIONS

TOE 2.0657 TR4 6.55Z6 TC3-1.060? BAU 1.1003

R0[ .5601 RR4 .1608 RC3 -.0053 FAU .00469

F0£ .358| FR4 1.4172 re3 -.0545 BSP 17_30

8OE Z.J403 ERA 6.5545 8C3 1.0607 rSP -30?

DISTANCE 591.551

LOL 101.15 VL 25,604 GAL 15,21 4ZL 68.20 HCA 312.00 SHA 115.52 ECC ,37216 INC 1.6020 Vl 30.287

LOP 53.16 VP 36.162 G4P 21.56 AZP 6_.79 TAL 150.31 T&P 102.30 REX 72.46 4PO 156.56 v2 35.013

GP -4.71 ?AL 39.93 ?AP 172.24 ETS 226.19 ?AE 155.05 [TE 165.07 ?AC 140.97 EYe 166.15 CLP 173.82

85.41RAL 58.24 RAO 6569.5 VEL 14.105 PTH 2,57 VHP 13.661 0PA 10.66 RAP 46.60 ECC Z.2769

INJ LONG ]NJ RT AS( ]NJ kZNTH INJ TIME PO C$T TIM |NJ 2 LAT INJ 2 LONG

130.91 312.46 70.02 5 ZO 34 2900.1 -23.03 125.16

I74.26 302.62 61.7l I 46 24 3640.9 -_.45 161.65

106.95 313.59 70.88 7 0 56 2559.2 -25.62 96.97

159.24 30!.11 60.36 2 42 17 3457.0 .10 152.11

82.37 315.98 78,61 8 46 14 2204.0 -31.99 73.78

150.22 297.55 57.12 3 4 3 3364.9 5.51 143.90

HID-COURSE EXECUTION ACCURACY ORBIT OETERMJNA T]ON ACCUR4(V

SGT 5250.1 $GR 382.4 SG3 90.8 ST 1952.6 6R 366.0 SS 454.1

RRT .5247 RRF .5075 RTF ,9616 CRT .7559 CRS -,6783 CST -.9938

6GB 5264.0 R23 .OO09 RI3 .9618 LSA 2023,1 MS4 244.4 664 10.6

$GI 5254.0 SG2 325.3 TH4 2.20 EL| 1912,3 EL2 238.0 4Lr 8,16

LAUNCH 04TE JAN Z 1966 FLIGHT TIME 206.00 ARRIVAL DATE JUL ZT 1966

HELIC_ENTRZC CONIC

RL 147.10 LAL .00

Rp 108.01 LAP -1,16

RE 217,906 GL 4.25

PLAN£TO(ENTRIC CONIC

C3 90.137 VHL 9.494

L_CM _7_T_ L_CH TIME

90.00 4 38 24

90.00 0 36 39

100.00 6 22 22

100.00 I 35 22

110.00 8 13 40

110.OO 20 33

OIFFERENT[AL CORRECTIONS

TOE 2.0583 TRA 7.2173 TC3 -.6536 8AU i.0287

ROE .5778 RRA .1690 RC3 -.0039 FAU .0036|

FOE ,3536 FRA 1.5154 FC3 -.0347 _$P 17423

BOE 2.1379 8RA 7.2J98 BC3 .8536 FSP -300

0ISTANCE 594.777

LOL 101.15 VL 25.566 GAL 16,93 AZL 88.35 HCA 315.21 5M4 1J5.32 ECC .39273 ZNC J.6498 VJ 30.28?

LOP 55.37 UP 36.J48 GAP 22.85 AZP 88.83 TAL I49.08 TAP I04.29 RC4 70.03 4PO 1_0,61 V2 35.086

GP -4.66 ZAL 38.27 ZAP 171.45 ET$ 215.90 ZAE 132.87 ETE 185.00 74C 143.0_ ETC 165.47 CLP I72,83

DL4 24,95 RAL 60,13 RAO 6569,8 VEL 14,542 PTH 2,64 VHP 14,428 0P4 11,62 RAP 48,72 ECC 2.4834

L-] TIME _NJ L_T ]NJ LONG ]NJ RT _$( ]NJ A?NTH ]NJ T_NE PO (ST T]_ ]NJ 2 L_ 7 INJ 2 LONG

3504.47 "20.39 I31.19 316.8I 69.92 5 36 48 2904.5 -22.94 123.45

4304.25 3.40 JT?,BO 306.16 61.87 I 46 23 3?04.3 -.39 17J.17

3J69.26 -23.20 107,62 317.90 70.60 7 15 Jl 2569.3 -23.63 99.66

4114.70 6,OJ 162.44 _O4,72 60,66 2 43 56 3514.? 2.06 J55.86

2821,06 -29,55 83,57 320,30 71,98 9 0 41 2221.1 -3J.73 75,04

4035.66 11.76 152,97 301.24 57,68 3 7 49 3435.? ?.43 146.58

MIOoCOUR$E EXECUTION ACCUR4CY ORBIT OET_RM_N47ION ACCURACY

$GT 5219.9 SGR 370.6 $63 89.3 ST J903.2 SR 350.7 S$ 461.6

RRT ,5423 RRF .5268 RTF .96?5 CRT ,7304 ors -.6609 CST -.9951

$G8 5233,0 R23 ,0005 RI3 .9675 LS4 1974.? MS4 242.B $$4 9.9

5GI 5223._ 5G2 311.3 THA 2.2J ELI J920.? EL2 237.4 4LF 7.?9

2J83



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 2, 1965-66)

LAUNCH DATE JAN 2 ]966 FLIGMT TIME 208.00 ARR|VAL DATE JUL zg 1966

HELIOCENTRIC CONIC D|STANCE 597.456

RL 147.10 LAL .00 LOL 101.15 VL 25.530 GAL ]B.76 AZL 88.52 HCA 5|8.AZ 8NA

RF ]07.97 LAP -.98 LOP 59.58 VP 36.135 GAP 24.50 ATP 88.89 TAL ]4B.OZ TAP

RC 219.410 GL 3.48 GP -4.62 ?AL 36.8! ZAP ]70,56 [T$ 212,15 FAR 132.6] [TE

PLAN[TOCENTRIC CONIC

C3 105.445 VHL ]0.269 DLA 24,46 RAL 6J.8] RA0 6570.0 VEL 15.059 PTM 2.7] VMP

LNCH ATNTH LNCM TIME L-I T|NE IN] LAT

90.00 4 53 26 5509.45 -20.27

90.00 0 34 59 A366.89 5.40

100.00 6 35 5! 5179.25 -22.97

100.00 1 35 15 4J72.32 7.92

110.00 B 25 2 2837.65 -29,20

lJO.O0 2 2 33 4086.69 ]5.62

OIFFERENT|AL CORRECTIONS

TOE 2.0529 TRA 7.9376 TC3 ",6679 BAU .94]6

ROE ,5949 RRA .2178 RC3 -.0023 FAU .00221

FOE .3503 FRA 1.6237 FC3 -.0181BSP ]7400

8OE 2.1573 8RA 7.9A06 BC3 .6679 FSP -295

115.]4 ECC .4]533 ZNC J.A782 ¥I 30.287

I06.44 RCA 67.3_ APO 162,86 ¥Z 55.099

164.95 7AC ]45.O8 ETC 16A,73 CLP 1T1.76

15.300 0PA 11.32 RAP 50.78 £CC Z.T35A

IN] LONG IN] RT A$C IN] A_MTM IN] T[NE PO CST TIM |NJ 2 LAT |NJ Z LONG

|3].51 320.92 69.#0 5 5] 55 2909.5 -22.84 I13.78

]81.32 309.52 62.16 I 47 46 3766.9 ],63 174.66

108.27 321.97 70,33 7 28 50 2579.2 -25.44 100.34

]65.65 308.14 61.08 2 4A A7 3572,3 4.01 159.O5

84.73 324.38 71,38 9 lZ 20 2257.6 -31.46 76.26

]55.78 304.76 58.34 3 ]O 40 3466.7 9.33 149.30

NIO-COURSE EXECUT|ON ACCURACY (_¢IT OETERNINAT|ON ACCURACY

SGT _J83.6 SGR 357.8 $G3 87.7 ST J856,0 SR 334.3 SS ATl.8

RRT .5587 RRF .5450 RTF .9727 CRT .7070 CRS -.6440 CST ".9961

9GB 5195.9 R23 -,0003 RJ3 .9727 LSA 1929.2 MSA 239.1 SSA 9.3

$G1 5167.5 $GZ 296.5 THA 2.22 ELI 1871.2 EL2 234.5 ALF 7.37

LAUNCH OATE JAN Z 1966 FLIGHT TIME 210.00 ARRIVAL DATE JUL 31 J966

HEL/O('ENTRIC CONIC

RL 147.10 LAL .00

RP 107.93 LAP -.80

RC 220,887 GL Z.75

PLANETOCENTRIC CONIC

C3 124.277 VHL 11.148

LNCH ATNTH LNCM TIME

90.00 5 7 19

90.00 0 32 39

100.00 6 48 20

100.00 ] 34 J9

110.00 8 35 32

J10.OO 2 3 36

OIFFERENT|AL C_RECTION$

TO_ 2.0568 TRA 8.7285 TC3 -,500B gAU .83_1

ROE .6]|6 RRA .2470 RC3 -.0004 _AU .00059

FOE ,3497 FRA 1.745l rC3 -.0040 BSP J7358

BOE 2.1458 BRA 8.7299 BC3 .5008 rsP -290

DISTANCE 599.444

LOL 10J.15 VL 25,497 GAL 20.8J AZL 88.71HCA 321.64 SM4 114.97 ECC .44J01 rNC 1.2854 VJ 30.287

LOP 62.80 VP 38.123 GAP 25.95 AZP 88.99 TAL 147.14 TAP 108.78 RCA 64.27 APO 165.67 VZ 35.111

GP -4.57 7AL 35.55 ZAP 169,55 [T5 Z08.83 ZAE J3_'26 ETE 18A.85 ZAC 147.01 ETC 163,89 CLP 170.59

OLA 23.96 RAL 63.Z6 RAO 6570.3 VEL J5.672 PTH 2,79 VHP J6.297 OPA 12.98 RAP 52.77 ECC 3.OA53

k-1 TiME [NJ LAT |NJ LCNG IN] RT ASC IN] AZMTH IN] TIME PO CST TIN IN] 2 LAT IN] 2 LONG

35]4.66 -ZO.]5 J31._5 324.75 69.68 6 5 _3 1914.7 -21.74 ]24.13

4428.48 7,34 ]84.79 3JZ.67 62.58 I 46 28 3828.5 3.6J J78.lO

3J88.93 -22.75 J08.90 3Z5.78 70.07 7 AJ 29 1588.9 -25.26 10].00

4229.43 9.79 I68.86 311,36 61.61 2 44 48 3629.4 5.92 J62.21

2853.56 -28.85 85.84 328.]8 70.81 9 73 6 Z153.6 -31.19 77,42

4J37.56 |5.A2 ]58.62 308.08 59.J1 3 12 34 3537.6 l|.Z! 152.05

M/O-COURSE EXECUTION ACCURAC_ ORBIT DET[RN|NAT|ON ACCURACY

SGT 5143.3 SGR 343.7 6G3 86.2 ST J8J2.9 SR 3J7.J SS A85.7

RRT .5743 RRF .5673 RTF .9776 CRT ,6848 CRS -.6266 CST -.997]

$G8 5154,7 RZ3 -.00J0 RJ3 ,9776 LSA J889.] MSA 233.2 SSA 8.7

SGJ 51A7.1 $G2 ZSJ.J THA 2.20 ELI 1826.1 EL2 229.4 ALF 6,94

LAUNCH DATE JAN _ 1966 FLIGHT TIME 212.00 ARRIVAL OAT[ AUG Z 1966

HELIOCENTRIC CONIC

RL IAT.IO LAL .00 LOL I0].15 VL

RP 107.89 LAP -,61 LOP 66.0E VP

RC 122.336 GL 2.05 GP -4.52 7Ak

PLANCTOCENTRIC CONIC

C3 147.664 VHL 12.152

LNCN ATNTN LNCM T|ME

90.00 5 20 0

90.00 0 29 36

100.00 6 59 47

i00.00 1 32 30

110.00 8 45 5

110.00 2 3 41

01FFERENTIAL CORRECTIONS

TOE 2.073? TRA 9.59A2 TC3 -.3514 BAU ,6937

ROE ,6280 RRA .2759 RC3 .0015 FAU-.O0|39

FoE .3522 FRA 1.882! FC3 .0081BSP 17289

6OE 2.1667 BRA 9.5982 BC3 ,35|4 FSP -286

0[$TANCE 600.543

25.466 GAL 23.]3 ATL 88.9A HCA 524.86 SNA

36.113 GAP 2?.66 ATP 89,15 TAL ]46.49 TAP

54.52 ZAP 168.AJ ET$ 205°89 7AE 15|,80 ETE

114,81 £CC .AfO2? INC 1.0617 v! 30.281

|11.35 RCA 60.82 APO 168,80 v2 35.114

|84.75 7AC 148,82 ETC 162.98 CLP 169.32

DLA 23.45 RAL 64.46 RAO 6570.6 VEL |6.40| PTH 2.87 VMP |7.AA50PA 13.59 RAP 5A.67 ECC 3.830Z

k-| TIN_ IN] LAT IN] LONG |NJ RT ASC IN] ATMTH IN] TIME PO CST TIN IN] E LAT IN] Z LONG

3519,68 -20.03 t32.17 528.28 69.56 6 18 39 29]9.7 -22.6A IZA.A6

4488.69 9.72 188.25 315.59 63.|| ] 44 25 3888.7 5.54 181.48

3197.96 -12.54 109.49 329.27 69.83 7 53 5 2598.0 -25.08 101.62

4285.64 11.59 172.06 314.34 62.25 2 45 56 3685.6 7.79 165.34

28_8.48 -26.5! 86.8? 331,67 70,29 9 32 5A 2268.5 -30.92 78.50

4]87.88 J7.15 161.49 311.18 59.97 3 ]3 29 3587.9 13.03 154.80

N|0-COURSE EXECUTION ACCURAC_ ORBIT 0£TERMINA TION ACCURACY

SOT 5098.9 SGR 328.3 SG3 84.8 ST 1775.4 SR 299.2 SS 503.9

RRT .5887 RRT" .5784 RTF .9820 CRT .6644 CRS -.615| CST -.9978

SGB 5J09.4 R23 -.DO]6 RI3 .9820 LSA |854.0 NSA 225.4 SSA 8.2

SGJ 5]0Z.5 SG2 265.2 THA 2.]8 EL| 1784.6 EL2 222,2 ALr 6.50

LAUNCH DATE JAN 2 1966 FLIGHT TIN([ 2la.00 ARRIVAL OATE AUG 4 J966

HELIOCENTRIC CONIC

RL IA7.10 LAL .O0 LOL JO1.15 VL

RP ]07.86 LAP -.42 LOP 69.23 VP

RC 223.756 GL 1.58 GP -4.48 2AL

PLAN[TO_ENTR|C CONIC

C3 177.006 VHL 13._O4 DLA 22.9l RAL

LNCH ATMTH LNCH TIME k-J TIME INJ LAT

90.00 5 31 26 352A.01 -19.93

90.00 0 15 4! 4547.32 J].O0

100.00 7 I0 5 3205.93 -22.35

100.00 ! 29 A3 43A0.63 13.31

110.O0 8 53 37 2882.03 -28.19

110.00 2 2 40 A237.29 18.81

0[F_[R[NT[AL (CRRECTION$

TOE Z.III! TRAlO.5537 TC3 -.2183 BAU .5167

ROE .6444 RRA .3038 RC3 .0035 FAU-.00388

FOE .359A rRA 7.0380 rE3 .0189 8SP ]7116

BO_ 2,2072 8RAI0,5581 8C5 .2|83 _5P -280

01STANCE 600,485

25,438 GAL 25.76 AZL 89.20 HCA

38.]05 GAP 30,07 A?P 89.32 TAL

33.72 ZAP J67.1J ETS 203.23 ZA£

328.08 SMA |14.67 ECC .50373 INC .7988 VI 30.287

146.]3 TAp 114.21 RCA 56.91 APO 172.43 v2 35.J35

13|.19 ETE 184.84 ZAC 150.49 ETC |62.00 CLP 167.90

IN] LONG IN] RT A$C IN] ATMTH

132.4A 331.44 69.A8

]91.8] 318.73 63.74

110.0| 33_.4J 89.62

175.14 317.05 62.99

8?.80 334.79 69.82

164.36 3J4.00 60.92

MIO-COURSE EXECUTION ACCURACY

SGT 5051.0 SGR 5JI,9

RRT .6017 RRF .5929

SGB 5060.6 R23 -,002]

SGI 5054.5 SG2 248.9

65.40 RA0 8_70.9 V£L 17.17_ PTM 2.95 VHP ]8,775 0PA ]4.|3 RAP 56.A3 ECC _.9J3J

INJ TINE PO CST TIM INJ 7 LAT]NJ 2 LONG

6 30 10 292A.0 -22.55 174.75

] 41 28 3947.3 7.39 I84.80

8 3 3] 1605.9 -24,92 I02.J6

2 42 3 3740.6 9.58 168.43

9 41 39 2282.0 -30,68 79.48

3 ]3 ]8 3637.3 J4.79 ]57.55

ORBIT 0ETgRMINATION ACCURAC_

503 83.5 ST 1737.3 SR 280.B $5 52?.3

RTF .9858 CRT .6466 CRS -.604J CST -.9984

R15 .9858 LSA |8_4.4 NSA 215.T $$A 7.6

THA 2,13 ELJ J746,9 £L2 215,0 _LF 6.06

1184



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 2, 1965-661

LAUNCH 0ATE JAN Z 1966

NEL]OCENTRIC CON|C

RL 147.10 LAL .DO

RP 107.82 LAP -.23

RC 225,148 GL .74

PLANETOCENTRIC CONIC

C3 214.220 VHL 14.636

LNCN ATMTH LNCH TIME

90,00 5 41 33

90.00 0 20 43

100.00 T 19 10

100,00 I 25 47

110.00 9 0 59

110.00 Z 0 27

LOL lOl.lfi VL

LOP 72.45 VP

GP -4.43 ZAL

FL|GHT TIME 2|6.00 ARRIVAL 0ATE AUG 6 J966

D|$TANC[ 599.907

25,414 GAL 29.79 ATL 99.52 HCA 531.30 SMA 114.55 ECC .54206 |NC .ABAO V! 30.287

36.100 GAP 32.67 AZP 89.58 TAL 146.13 TAP |IT.A4 RCA 52.A6 APO J76.64 V2 55.Ja?

33.21 ZAP I9fl.62 ET9 200.94 ZAE 130.40 ETE I94.5J 1AC JSI.gB ETC J60.97 CLP 166,50

DLA 22.37 RAL

L-I TIME IN| LAT

3527.10 -19.86

A604.17 12.99

5212.36 -22.20

4394.14 14.94

2993.80 -27.92

4285.46 Z0.38

OIFFERENTIAL CORRECTIONS

TOE Z.1666 TRAII.6075 TC3 -,1027 BAU .2945

ROE .6605 RRA ,3298 RE3 .0052 FAU-.O0993

FOE ,5705 FRA 2.Z|45 FC3 ,0280 BSP 17036

BDE Z.265| BRA1|,9122 BE3 .JOZB FSP -277

LAUNCH DATE JAN 2 1966

HELIOCENTRIC CONIC

RL 147.10 LAL ,00 LOL JOJ,15 VL

RP 107.79 LAP -.04 LOP 75.69 VP

RC 226.51J GL ,J3 GP -4.38 7AC

PLANET(XENTRIC CONIC

C3 261.95J VHL |6.|85

LNCH AZMTH LNCH TIdE

90.00 5 50 15

90.00 0 IA 28

100,00 7 26 54

100.00 ! 20 30

110.00 9 7 5

JIO.00 I 59 49

DIFFERENTIAL CCIRRECTIONS

TOE 2.2531 TRAIZ.7981 TC3 -.0025 BAU .0246

ROE .6799 RRA °3490 RE3 .0099 FAU-.01093

F0E ,3881 FRA 2.416| rc3 .036J BSP 169J5

B0E Z.3529 BRAJ2.77Z9 9C3 .0070 F$P -273

66.05 RAD 657J.2 VEL 18.3|8 PTH 3.03 VHP 20.327 0PA J4.62 RAP 5B,04 ECC 4.5255

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM ]NJ 2 LATINJ 2 LONG

I32.64 334.18 69,59 6 40 2l 2927.1 "22.48 124.95

194.93 320.54 64.47 | 37 27 A004.2 9.15 199,04

||0.43 335.J3 69.45 9 12 42 26|2.4 -24.79 |02.59

J78.37 319.42 63,8| 2 39 J 3794.1 11.50 J71,47

89.60 337.49 69.42 9 49 13 2293.B -30.45 80.52

167.2| 316.50 61.94 3 |J 52 5685.5 16.A7 19C,27

MID-COURSE EXECUTION ACCURACY ORgIT DETERMINATION ACCURACv

SGT 4995.3 SGR 294.0 SG3 92.3 ST 1700.1 SR 291.9 S$ 595,7

RRT .6||8 RRF .6044 RTF .999J CRT .6305 CR$ -.5942 CST -.9989

SGB 5003.9 R23 -,0026 RI5 .989I LSA J796,6 MSA 204.9 SSA 7.0

SGJ 4998.5 SG2 232.4 THA 2.07 ELI 1709.9 EL2 Z02.3 ALF 5.63

FLIGHT TIME 2|9.00 ARRIVAL DATE AUG B 1966

CI$TANCE 595.329

25.394 GAL 32.28 AZL 89.90 HCA 334.53 SMA 114,45 ECC .58597 ]NC .0982 Vl 30.2B7

36.097 GAP 35.74 AZP 89.9J TAL 146.58 TAP JZI.II RCA 47.39 APO IBI,52 V2 35.J58

33.01 ZAP 163.90 ET$ I98.65 ZAE 129.39 ETE 184.36 ZAC 153.26 ETC 159.96 CLP 164,49

0LA 2J.79 RAL 66.39 RAD 6571.5 VEL 19.577 PTH 3,1| VHP 22.J47 0PA I5.04 RAP 59.43 ECC 5.3|1|

L-I TIdE INJ LAT INJ LONG INJ RT ASC INJ ATMTH INJ TIME PO CST TIM INJ 2 LATINJ 2 LONG

3529.56 -19.83 132.72 339,45 69.36 6 49 4 2929.4 -22.46 125.05

4659.12 14.29 I�B,IB 322.46 65.29 ! 32 7 4059.l 10.83 19J.2J

3216.74 -22.09 JI0.7I 337.37 69.33 8 20 31 2616.7 -2A.?J 102.88

4445.97 16.48 J8|.46 321.40 64.70 2 34 36 3846,0 12,93 J7A.46

Z903.31 -27.69 89.24 339,70 69.10 9 55 29 2303.3 -50.27 BJ,OO

4332.16 2J.95 J70.04 318.9I 63.03 3 9 I 3732.2 18,06 J6Z,96

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACv

SGT 4932,9 SGR 27A.9 603 8J.J ST 1664.0 SR 242.9 SS 590,6

RRT .9J85 RRF .6J22 RTF .9919 CRT .9J70 CRS -.5863 C$T -.9992

$GB 4940,5 R23 -.003| RI3 .9919 LSA 177J.9 MSk 192.3 55A 6,4

$GI 4935.8 SG2 2J5.9 THA I,�B ELI I670.8 EL2 190.4 ALF 5.22

LAUNCH DATE. JAN 2 1966

HELIOCENTRIC CONIC

RL 147.J0 LAL .00

RP 107.7_ LAP .|5

RC 227.945 GL -.45

PLANETOCENTRJC CONIC

C3 525,951 VHL 17,99_

LNCH ATMTH LNCH TIME

90.00 5 57 24

90.00 0 6 59

100,00 7 33 8

100.00 ! 13 35

110.00 9 11 43

110,00 I _I 29

FLIGHT TIME 220.00 ARRIVAL 0ATE AUG JO 1960

DISTANCE 589.110

LOL 101.|5 VL 25,591 GAL 36.37 AZL 90.40 HCA 557,75 5MA 114.39 ECC ,65609 INC .3952 Vl 50.287

LOP 78.90 VP 59,098 GAP 39,39 AZP 90.37 TAL 147.59 TAP 125.54 RCA 41.63 APO 18?,14 v2 55.169

GP -4.52 ZAL 33.19 ZAP 161,99 ETS 196.63 ZAE 129,11ETE 194.18 ZAC |54.27 ETC |59,02 CLP 162,59

0kk 21.20 RAL 66.27 RAD 6571,8 VEL 21.099 PTH 3,20 VHP 24.296 0PA 15,39 RAP 60.55 ECC 6.5294

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM "INJ 2 LATINJ Z LONG

3527.15 -19,86 152.64 318,16 69.]9 6 56 11 2927.1 -22,48 124.95

4712,I3 J5.77 201.37 323.90 66.17 I 25 10 4112.1 J2,41 194,30

3219.4A -22,05 110,82 339,04 69.29 8 26 46 Z61B,A -24,6? 105.00

4496.04 17,91 184.49 522.90 65.66 2 28 31 3996.0 14,47 17?,58

2910,02 -27.52 89.70 341.35 69.88 JO 0 13 2310,0 -30.14 8|.49

4377.23 23.21 172,93 320.25 64,J7 5 A 27 3777,2 |9.55 165,61

DIFFERENTIAL C(_RECTION$

TOE 2.3804 TRA14.0597 TC3

R0E ,6938 RRA .3615 RC3

FOE .4J42 FRA 2.6495 FC3

BOE 2.4794 8RA14.0415 BC3

MID-COURSE EXECUTION ACCURACY ORBIT DE TERMTNA TION ACCURACY

.0930 BAU .5609 SGT 4862.2 SGR 254.5 853 80,1 ST |625.6 SR 224,0 $S 653,0

.0076 FAU-,0192| RRT ,6200 RRF .6146 RTF .9941 CRT .6061 CR$ -.5901 CST -.9994

.0433 BSP 16727 8GB 4868.9 R23 -.0035 R13 .9941 LSA 1749.6 MSA 119.2 SSA 5.9

• 0855 FSP -270 5GI 4964.8 SG2 199.6 THA 1.86 ELI 163|.3 EL2 177.5 ALF 4,85

LAUNCH DATE JAN 3 1966 FLIGHT TIME 70.00 ARRIVAL DATE NARlA 1966

HELIOCENTRIC CONIC

RL 147.10 LAL ,00

RP 107.96 LAP 2.77

RC 74.954 GL 9,94

PLANE TOCENTRIC CONIC

C3 72._06 VHL 8.515

LNCH AZNTH LNCH TIME

90.00 1 33 I

90.00 10 20 49

100.00 2 48 4

100.00 II 48 26

110.00 3 42 7

110,00 13 10 53

DIFFERENTIAL CORRECTIONS

TOE -,0604 TRA -.�ZIB TC3 °.|196 BAU .J353

ROE -,5552 RRA .2170 RC3 .0720 FAU .10663

FOE .159I FRA-J.GI59 FC3-1.2973 9SP J410

BDE .5594 BRA .9470 BC3 .1396 FSP -634

01STANCE 214.971

LOL 102.17 VL 30.210 GkL -15.95 AZL 87.J9 HCA 99.40 5MA 148.81ECC .27494 INC 2.8123 Vl 30.287

LOP 201.58 VP 39,582 GAP -,9l AZP 90,46 TAL 256,37 TAP 355,76 RCA 107.90 APO J99.73 V2 35.]O1

GP 12.8I 7AL J67.02 ?AP 79.43 ET$ 355.I7 7AE 171.00 ETE J35.50 ZAC 35.94 ETC 170.96 CLP -79.16

OLA -12.29 RAL 291.10 RAO 6569.4 VEL 13.923 PTH 2.54 VHP 4.660 OPA -9.43 RAP 502.75 ECC 2.1933

L-I TIME IN| LAT IN| LONG IN| RT A$C IN| AZMTH IN| TIdE PO C$T TIM IN| 2 LAT IN| 2 LONG

2J4J,04 -17.72 36.88 171.32 J12.46 2 B 42 1541,0 -JA.52 29,66

5568.38 28.27 259.97 190.93 9J.74 II 53 36 4968,4 28.2J 251.20

1698.9J -19,20 18,42 170.66 J13,36 3 J9 43 1299,9 -15.66 11,20

5285.74 29.BB 239.13 190.97 9J.07 J3 16 3| 4695.7 29.70 _30,55

J729.97 -23.|J 3.65 J68,73 IJ5,92 4 10 56 IJ29,7 -19.45 356,44

5027.75 34.18 2J9.55 180.99 89.21 14 34 40 4427.7 33.69 210,34

MIO-COUR$E EXECUTION ACCURACY ORBIT DETERMINATION ACCURAC Y

$5T 6_7.9 $GR 420.6 SG3 21J.5 ST J94.B SR 3/6.3 SS 135.9

RRT -.3725 RRF -,4538 RTF ,6784 CRT .0903 CR$ .4273 CST -.94T0

$GB 789.3 R23 ,0893 RJ3 -.7065 LSA 39J.5 MSA 229.6 S5A 19.6

601 99A.3 SG2 375.5 THA 161,07 ELI 576.8 EL2 195.7 ALF 96.36

2J95



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 2, 1965-66J

LAUNCH 0AT( JAN 3 J966 FLIGHT TIME 72.00 ARRIVAL 0ATE MAR 16 |966

HELIOCENTRIC CON XC

RL 147.|0 LAL .00

RP J0S.O0 LAP 2.66

RC 77.]9] GL 9.45

PLANETOC[NTR|C CONIC

C_ 70.669 VHL 8,406

LNCH ATMTN LNCH TIM[

90.00 I 35 23
90.O0 JO 20 43

I00.00 2 50 E]

I00.00 11 4B 26

110.00 3 44 11

110.00 13 lJ 5

01ST4NCE 221.379

LOL 102.17 VL 30.158 GAL -15.76 A?L 87.2? NCA 102.61 SMA

LOP 204.80 VP 39.531 GAP -.32 A?P 90.60 TAL 255.87 TAP

GP J3.J9 ?AL 186.98 TAP 84.34 ITS 356,19 ?A[ J68.06 ETE

148.29 ECC .27175 INC 2.7E62 Vl 30.287

358.49 RCA 107.99 APO ]88.59 v2 35.089

144.29 7AC 34.]5 ETC ]71.55 CLP -84,|8

0LA -1Z.43 RAL Z91o39 RAO 6569.4 VEL 13.857 PTM 2.53 VMP 4.572 0PA -9.36 RAP 300.92 ECC 2.1630

L-I TIME IN] LAT IN] LO_IG IN] RT A$C IN] A?MTM |NJ TIME PO CST T|N IN] 2 _A_ IN] 2 LONG

2130.12 -17.43 36.20 171,19 112.67 2 l0 54 1530.1 -14.21 Z9.01

5567.Z2 28,27 259.78 180.82 91.70 11 53 30 496T.Z 28.21 251.12

J888.28 -18.91 17.76 J?0.52 1]3,59 3 21 49 1288.3 -15.56 J0.57

5284.Z9 29.88 Z39.0Z J80.86 91,01 13 16 31 4684.3 29.70 230.ZZ

1719.65 -22.8J 3.03 168.59 1]6.18 4 12 51 ]IJ9.7 -19.10 353.85

5025.69 34,17 2J9.39 J80.87 89.12 14 34 51 4425.7 33.67 210.18

OIrFERENTfAL CCRRECTIONS M]O-(OURSE EXECUT|ON ACCURACY C_BIT DETERN/NATjON ACCURACY

TDE -.O539 TRA -.9898 TC3 -.J621 8AU .1715 SGT 74_,4 SGR 424,8 SG3 220.0 ST 210.6 SR 313.5 $5 J36,7

ROE -.5437 RRA .223& RC3 .0816 FAU .11194 RRT -.4163 RRF -.4833 RTr .7221 CRT .0493 ORS .4189 CST -.8T20

FOE .1535 rRA-1.539? FC3-1.3713 BSP 1697 SG8 856,2 R23 .0891 R13 -.7442 LSA 378.4 NSA 242.9 SSA 18.?

80E .5464 8RA 1.0145 8C3 .1815 FSP -664 SGJ 771,0 SGZ 372.A THA J62.38 ELl 3?3,8 EL2 2JO.Z ALF 8T.6T

LAUNCH OATE JAN 3 J966 FLIGHT TJM[ 74.00 ARRIVAL 0ATE MAR 18 1966

HELIOCENTRIC CONIC

RL 147.10 LAL .00

RP 108.04 LAP 2.54

RC 7g.446 GL 9.25

PLAN_TOCENTRXC CONIC

C3 68.86J VHL 8.298

LNCH A?MTH LNCH TIME

90.00 I 38 Z

90.00 I0 ZO 4B

I00.00 2 52 53

100.00 11 48 37

110.00 3 46 32

110.00 13 II 28

DIFFERENTIAL CORRECTIONS

TOE -.O488 TRA-J.0598 TC3 -.2078 8AU .2089

ROE -.5304 RRA .2Z87 RC3 .09JZ FAU .114_0

rOE .1428 FRA-j.5469 rC3-l.4357 8SP 2002

8DE .5328 8RA 1.0842 8C3 .2_9 FSP -690

DISTANCE Z27.738

LOL 102.17 VL 30.100 GAL -J5.58 A?L 87.36 HCA 105.83 SMA

LC_ p 208.01 V# 3_.47_ GAP .23 ATP 90.72 TAL 255.28 TAP

GP 13.55 ?AL 166.91 7AP 89.J1ETS 357.24 7AE 163,03 ETE

141.71 [CC .26861 INC 2.6380 V] 3O.ZST

l.lJ RCA 108.04 APO ]87.39 V2 3_.076

149.63 7AC 32.48 ETC J72.16 CLP -89.09

OLA -1Z.58 RAL 291.7_ RAO 6569.3 VEL 13.792 PTH Z.SZ VHP 4.512 0PA -9.27 RAP 299.22 ECC Z.1333

L-I TIME |NJ LAT INJ LONG INJ RT AS( _NJ AZMTH INJ TIME PO CST TIM INJ Z LAT |NJ Z LONG

_118.B9 -17,J4 35,51 171.1J J1_.8_ _ J3 ZJ 1_]_.9 -13.89 28.34

5586.19 28.27 239.71 180.76 9;.66 11 53 34 4986.Z 28.20 251.04

1877.36 -18.6J 11,09 170.44 113.82 3 24 11 1277.4 -15.24 9.9?

5282.96 79.88 238.92 180.80 90.96 13 16 40 4683.0 29.69 Z3O.l_

1109.37 -22.50 2.39 168.50 116.44 4 15 J 1109.4 -J8.77 335,25

5023.70 34.17 219.23 180.80 89.02 14 35 12 4423.7 35.68 Z]0,03

MID-COURSE EX_CUTION ACCURACY ON, IT OETERNINAT|ON ACCURACY

SGT 825.9 SGR 428,0 SG3 228.7 ST 227.7 SR 369.4 S$ 136.5

RRT -.456| RRF -.5110 RTF .756Z CRT .0158 CRS .4048 CSr -.8941

SGB 930.3 R23 .0898 RJ3 -.7737 LSA 374.2 MSA 258.0 $54 18.9

SGJ 8_4.2 5G2 368.3 THA 163.56 [LI 369.5 EL2 227.6 ALF Bg.;o

LAUNCN 0ATE JAN 3 1966 FLIGHT TIME 76.00 kRRIV4L D4TE MAR 20 1966

HEL]OC[NTR]C CONIC 01STANCE 234.051

RL t47.10 LAL .00 LOL ]02.17 VL 30.036 GAL -15.40 A?L 81,45 HCA 109.04 SMA 147.09 ECC ,26551 INC 2.547] v] 30.287

RP J09.08 L4P 2.41 LOP 211.23 VP 39.415 GAP .76 k?P 90.83 TAL 254.59 TAP 3.63 RE4 108.04 4PO 186.14 V2 35.063

RC 8J.719 GL 9.04 GP J3.88 ?AL 166.80 TAP 93.72 ETS 358.30 ?AE J62.02 ET[ 153,17 ?4¢ 30.97 ETC J72.79 CLP -93.83

PL4NE_OCENTRIC CONIC

C3 67,075 VNL 8.190 OLA -]2.74 RAL 292.1Z RA0 6569.3 VEL !3.727 PrH 2.51 WP 4.476 0PA -9.]6 R4P E97.69 ECC ?._039

LNCH AZMTH LNCH TIME L-I TIME INJ L4T INJ LONG INJ RT ASC ]NJ AZMTM INJ TIME PO CST TIN INJ _ LATINJ 2 LONG

90,00 1 40 56 _10?'26 -16.83 34.80 171.08 113.11 2 16 4 ]307.3 -13.36 27._5

90.00 10 21 0 3_65.31 28.27 _59.64 180.15 91.63 1J 53 46 4965.3 28.20 230.9_

IO0.O0 2 35 42 J866.05 -18.30 ]6.39 170.41 114.06 3 26 48 ]266.0 -14.90 9,Z5

100,00 11 48 56 3_81.76 29.88 238,83 180.79 90.91 13 16 57 4881.8 29.69 _30.03

110,00 3 49 ? 1698.74 -22,18 1.74 168.45 116.11 4 17 26 1098.7 -18.41 354.63

110,00 13 12 0 3021.83 34.17 _19.08 180.78 88.94 14 35 42 4421.8 33.64 209.88

0IFFERENTI4L CORRECTIONS M_D-COURSE EXECUT|ON ACCURACY CR_T _ET[RMINA TION ACCURACY

TOE -,O453 TRA-I.1317 TC3 -.2563 8AU .2470 SGT 914.A SGR 430.2 SG3 231.6 ST 243.9 SR 363.9 55 J35.6

ROE -.5152 RRA ,2329 Re3 .J008 FAU .11_49 RRT -.4_1_ RRF -.5374 RT_ .7824 CRT -.0093 ORS .3858 CST -.9J27

rOE .1280 tRA-1._385 rC3-1.4906 85P 2325 5GB 1010.5 R23 .0919 R13 -,1965 LSA 368.8 MSA 273.7 554 18.9

8DE .5J72 8RA 1.15_4 BC3 .2734 rsP -7]4 SGJ 943.0 $G2 363.2 TMA 164.63 EL] 363.9 EL2 245.9 ALr 90.67

LAUNCH DATE JAN 3 J966 _L_GHT TIME 78.00 ARRIVAL 04TE MAR 22 1966

HEL|O_ENTRZC CONIC OISTANCE 240.320

RL 147.10 LAL .00 LOL 102.17 VL 29.968 GAL -15.21 A?L 87.55 HCA ]12.25 SMA |46.43 ECC .26246 _NC 2.4526 Vl 30.287

RP 108.12 LAP 2.27 LOP 214.44 VP 39.352 GAP 1.26 A?P 90.93 TAL 253.82 TAP 6.07 RCA 108.00 APO 184.86 V2 35.080

RC 84.008 GL 8.81 GP 14.21 ?AL 166.8_ ZAP 98.12 ETS 359.40 ?AE 139.11 ETE 155.66 ZAC 29.65 ETC 173.45 CLP -98.38

PLAN_ TO(ENTRIC CONIC

c3 85.302 VHL 8.081 OLA -12.91RAL 292.5_ RA0 6569.2 VEL 13.662 PTH 2.50 VHP 4,461 0PA -9.01 RAP 296.34 ECC 2.0747

LNCH A?MIH LNCH TZME L-I TIME _NJ LAT IN] LC_I_ IN] RT A$C |NJ A_MTH _NJ TIME PO CST TIN IN] 2 LAT IN] 2 LONG

90.00 J 44 9 2095,11 -16,50 34.06 171.09 113,34 2 19 4 1495.] -13.20 26.93

90.00 10 21 19 55_4.65 28.28 239.60 180.77 91.61 11 54 4 4964.7 28.20 250.93

100.00 2 58 48 1854.24 -17.91 15.67 170.4J 114.30 3 29 42 1254.2 -14.54 8.56

lO0.O0 ]1 49 ZI 5280.75 29.88 238.75 180.81 90.87 13 J7 21 4680.1 29.68 229.86

JI0.00 3 51 39 1687.87 -21.83 1.06 168.44 116.98 4 20 7 1087.7 -18.04 353.98

JI0-O0 13 t2 39 5020.09 34,17 218.95 J80,80 88,88 14 3£ 19 44_0.] 33.63 209.75

DIFFERENTIAL CORRECTIONS MXO-COUR$£ £XECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TO[ -.0440 TRA-I.2040 TC3 -._073 8AU .2849 SGT 1007.3 SGR 431.3 SG3 234.] ST 263.0 SR 357.4 SS J34.O

ROE -.4987 RRA ._354 RC3 ,1100 FAU ,1J556 RRT -,5232 RR_ -.5625 RTF .8019 CRT -.0270 CR$ .3726 CST -.9243

ro[ .IJ55 rRA-I.5100 rC3-1.5320 85P 2653 SG8 1095.7 R23 .0964 R13 -.8J36 LS4 362.8 MSA 2R9.6 SSA J9.0

BOE .500? BRA J,2268 8C3 .3264 F5P -722 5GJ 1035.8 $G2 357.4 THA 165,63 ELI 357.5 EL2 _64.8 ALF 92.54

=
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 2, 1965-661

LAUNCH DATE JAN 3 1966 FLIGNT TIH[ 80.00 ARRI¥4L OAT[ NAR Z4 196S

HELIOCENTRIC CONIC

RL ]47.]0 LAL .O0

Rp ]08.J$ LAP 2.13

RC 86.309 GL 8.56

PLANETOCENTRIC CONIC

(3 03._39 VHL 7.97;

LNCH AZNTH LNCN TIME

90,00 ! A7 39

90.00 10 21 AI

]00.00 3 Z IJ

100.00 lJ 49 50

110.00 3 53 7

110.00 13 J3 24

DIFFERENTIAL CC_RE(TIONS

T0E -.0451 TRA-|.Z764 TC3 -.3605 8AU .3226

R0E -,4804 RRA ,237] RC3 .1|94 FAU ,]1489

FOE °0973 FRA-1.47J9 FC3-|.3634 OSP 2995

BOE .4825 BRA |,2982 BC3 .3798 FSP -731

0ISTANC[ 146.547

LOL 102.17 VL 29.S96 GAL -15.03 AZk 87.65 HCA 115.46 SNA

LOP 217.64 VP 39.185 GAP 1.75 ATP 91.01 TAL 252.9? TAP

GP 14.53 ?AL 166.48 ZAP 102.30 [TS .52 ZkE 156.52 ET[

]43.73 [CC .25945 INC E.3557 Vl 30.287

8.43 RCA 10?.91 APO |83.54 V2 55.035

157.48 _AC 28.54 ETC 174.14 CLP-I02.TZ

OLA -J3.O9 RAL 293.05 RdO 6569.2 VEL |3.598 PTH 2.49 VHP 4.465 OPA -8.84 RAP _95.19 [C( 2.045T

L'| TIN] IN] LAT |NJ LONG IN] RT A$C fNJ AZMTH _NJ TIN] PO CST TIM |NJ 2 LAT IN] Z LONG

2082.30 -15.J3 _3,28 JT|.J_ ]J3.58 2 22 2J 1482.3 -12.83 26,]8

5564.30 28.28 259.57 180.84 91.59 It 54 26 4964.5 28,70 250.9J

1841.81 -17.67 14.91 170.45 114,54 3 32 53 1241.8 -14.16 7,83

5280.02 29.88 238.70 180.88 90.84 13 17 50 4680.0 29.68 229.90

1676.04 -2J.47 .35 168.47 117.26 4 23 3 ]015,0 -1?.6§ 353.31

5018.56 34.16 218.83 180.86 88.79 14 37 2 4419.6 33.62 209,63

MID-COURSE EXECUTION ACCURACY ORBIT O[TERN]NAT|ON ACCURAC Y

SGT 1103.9 SGR 431.5 SG3 235.2 ST 285.0 SR 349.3 SS 131.e

RRT ",5522 RRF -.5868 RT_ .8169 CRT -.0373 CR6 ,3494 CST -.9359

SGB 1Z85.Z R23 .IOlg R|3 -.8267 L54 355,9 MSA 305,8 $$A ]9.Z

SG] 1132.1 SG2 350.6 THA 166.51 ELI 349.8 EL2 284.4 ALF 95.]6

LAUNCH DATE JAN 3 1966 FLIGHT TIME 82.00 ARRIVAL DATE NAR Z6 ]966

HELIOCENTRIC CONIC 0]8TANCE 252.7_4

RL 147.10 LAL .00 LOL J02.J7 VL 29.820 GAL -14.84 AZL 87.75 HCA 118.66 SMA J45.01 ECC .256A8 INC 2.2495 VJ 30.287

RP 108.20 LAP 1.97 LOP 220.85 VP 39.216 GAP 2.18 AZP 91.08 TAL 252.05 TAP 10.71 RCA 107.82 APO J82.E0 v2 35.023

RC 88.623 GL 8.28 GP 14.87 7AL 166.27 ZAP J06.25 ITS 1.68 7AE 153.68 IT[ J58.82 _AC 27.63 ETC 174.98 CLP-106.83

PLANETO(.ENTRIC CONIC

C3 61.783 VHL 7.860 0LA -13.29 RAL 293.58 RAO 6569.Z VEL 13.553 PTH 2.47 VHP 4.484 DPA -9.61 RAP 294.27 ECC 2.0]68

LNCH ATMTH LNCH TJN£ L-J T]H[ INJ LAT INJ LONG ]NJ RT AS( INJ ATHTH ]NJ T]ME PO (ST TJN ]NJ 2 LAT INJ 2 LONG

90.00 ! 51 30 2068.68 -15.78 32.45 171.27 113.82 2 25 59 1468.7 -12.45 25.38

90.00 |0 21 3 5564.36 28.28 259.58 180.94 91,_0 Jr 54 50 4964,4 28.20 250.9]

100.00 3 5 54 1828.62 -17.25 14.11 170.53 114.80 3 36 23 1228.6 -J3.76 7.06

100.00 l! 50 22 5279.66 _9.88 238.67 180.98 90.83 13 18 22 4679.? 29.68 229.87

1J0.00 3 58 33 1663.72 -21.09 359.60 168,53 J17.55 4 26 1? 1063.7 -17.25 352.60

]lO.OO 13 14 12 5017.32 34.J6 218.73 180.96 88,73 14 37 50 4417.3 33.61 209.55

OErrERENTIAL CORRECTIONS M[O-COUR$[ EXECUTION ACCURACY (_RSIT OETERMINA TrON ACCURACY

TOE -.049| TRA*I,3476 TC3 -.4|57 8AU .3595 SGT 1203.0 SGR 430,4 SG5 234.8 ST 305.5 SR 339,9 95 129.1

ROE -.4803 RRA .2374 RC3 .1287 FAU .1J346 RRT -._789 RRF -.6106 RTF ,8_80 (RT -.0409 (RS .32|9 (st -.9455

r0E .0774 FRA-J.4ZZ4 FC3-J.5899 BSP 3340 SGB 1_77.7 R23 .1088 R13 -,8364 LSA 350.2 MSA 320.2 SSA 19.2

802 .4631 BRA !.3684 BC3 ,43F2 FSP "734 5GI J230.B $G2 343.0 THA I67,30 EL] 341.J EL2 304.3 ALF ]00.48

LAUNCH DATE JAN 3 J966 FLIGHT TIME 84.00 ARRIVAL 0ATE MAR 28 1966

HEL]OCENTRZC CONIC

RL 147.10 LAL .00

Rp J08.24 LAP 1.8Z

RC 90.946 GL 7.97

PLANETOCENTRIC CONIC

C3 60.030 VHL 7.748

LNCH ATNTH LNCH TIME

9O,O0 I 55 44

90.00 ]0 22 2#

]OO.OO 3 9 59

]00.00 11 50 _3

110.00 4 _ 19

110,00 13 13 3

DIFFERENTIAL CORRECTIONS

TOE ".O557 TRA-|.4169 T¢3 -.47Z7 6AU .3952

ROE -.4396 RRA .Z354 RC_ ,]380 FAU .JJJ_3

FOE .0803 FRA-I.3611 FC3-1.6041 BSP 3681

BDE .4431 BRA 1,4364 BC3 .4924 FSP -725

015TANC[ Z58,883

LOL 102.17 VL 29.74? GAL -14.65 ATk 87,86 HCA 121.86 SNA 144.27 ICE ,?5356 INC 2.1588 Vl 50.287

LOP ZZ4.05 VP 39,I44 GAP Z.60 AFP 91.13 TAL 2_I.07 TAP 12,93 RCA |O?.69 APO 180,85 V2 55.010

GP 15.22 ?AL 166.02 ZkP 109.96 ITS Z.88 ZA_ 151.21 ETE 159,807AC 26.98 [TC 175,68 CLP-IJO.?2

OLA -13.51RAL 294.16 RAO 6569.1 VEL 13,468 PTH 2.46 VHP 4.517 DPA -8.33 RAP 293,57 ECC 1.9879

L-[ TIME INJ LAT INJ LON_ INJ NT A$C JNJ AZMTH ]NJ TIME PO CST TIM INJ Z LAT INJ _ LONG

2054.07 -15.38 31.57 111.33 114.07 2 29 58 1454.J -12.00 24.51

5564.99 28.27 239.62 J81.09 91.62 11 55 13 4965.0 28.20 250.96

IBIA.4B -16.84 13.26 170.64 115,07 5 40 14 1214.5 -15.32 6.23

5279.82 29.88 238,69 181.15 90,84 13 18 53 4679.8 29.68 229.89

1650.57 -20.67 358.81 168.62 117.85 i _9 50 1050.6 -16.78 351.84

5016._0 34.16 218,67 181,10 88,69 14 38 39 4416.5 53.60 209,47

NIO-(OURSE _ECUTZON A(¢URA(_ ORBIT 0£TERM_NATICW ACCURACY

SGT 1305.6 SGR 428.6 SG3 232,7 ST 326.6 SR 329.6 SS ]25.8

RRT -,603J RRF -.6344 RTF .8359 CRT -.0389 CRS .2984 CST -.9513

SG8 J572.5 R_3 .1185 R|3 -.8454 LSA 354.2 NSA 324._ $SA 19.7

5GI 1330.8 SG2 354.9 THA 168.01 ELl 334.6 £L2 321.5 ALF 128.54

LAUNCH DATE JAN 3 J966 FLIGHT TIME 86.00 ARRIVAL DATE MAR 30 J966

HELIOEENTRZC CONIC

RL J47.JO LAL .OO

RP 108.79 LAP 1.65

RC 93.279 GL 7.82

PLANETO(.ENTRIC CONIC

C3 58.281 VHL 7.634 OLA -15.78 RAL _94.78 RAO 6569.1 VEL

LNCH ATMTH LNCH TIME L-I TIME INJ LAT

90.00 2 O 23 2038.73 -14.94

90.00 IO 22 45 5566.40 28.27

100.00 3 14 29 1799.18 -J6,40

100.00 11 _! 21 _280._9 29.88

110.00 4 6 27 1636.39 -20.22

JJ0,00 J] J5 52 5016.24 34.16

DIFFERENTIAL C_RECTioN5

TOE -.0681 TRA-J.4843 TC3-._3_0 BAU .4_O3

ROE -.4169 RRA .2346 RC3 .1480 FAU .10871

F0E .0371 FRA-].2977 FC3-1.6148 BSP 4039

BDE ,4221 8RA 1._027 BC3 .5522 FSP -721

DISTANCE 264.998

LO_ 10Z.|7 VL 29,660 GAL -14.45 A?L 87.98 HCA 1Z5.06 SMA

LOP 227.25 VP 39.070 GAP 3.0I A_P 91.16 TAL 250.02 TAP

GP J3,62 7AL J63,73 2AP J13.42 ITS 4.15 7kE 148.90 ET£

143.52 £CC .15069 INC _.0203 Vl 30.2_7

15.08 RCA 107.54 APO 119.49 V2 3A.996

J60.30 7AC 26.53 ETC 176.54 CLP-114.37

J3.403 PTH 2.45 VHP 4.561 DPA -7.99 RAP 293.08 ECC ].9592

IN] LONG IN] RT AS( |NJ ATMTH _NJ TIME PO C$T TIN IN] 2 LAT IN] 2 LONG

30.6J 171.48 JJ4.34 2 34 2J 1438.2 -JI.53 23.60

259.71 181.27 91.67 1J 55 32 4966.4 28.20 25].06

12.34 170.78 ]1_,55 3 44 28 IJ89.2 -J2.85 5.34

_58,75 181._| 90,87 15 19 2Z 46R0.? 29.68 219,95

357,96 J68,75 118,1? 4 33 43 1036.4 -16.30 351.O3

218.63 181.29 8B,_8 14 39 _ 4415,2 33.60 709.45

MIO-COURSE EXECUTION ACCURACY _BIT O[T_RNINATION ACCURACY

SGT J406,3 SGR 476,4 SG3 250.0 ST 348,5 SR 3J7.6 SS 122.6

RRT -.6270 R_ -.658? RTF .8419 CRT -.0302 CR5 .2_89 C5T -.9588

5G8 J469.5 R23 .1294 RI3 -.8487 LSA 369.5 NSA 516,9 SSA 19.3

SGI 1432.9 SG2 326,0 THA 168.64 ELI 549.2 EL2 316,8 ALr 170.98
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES t VOL. 2, 1965-661

LAUNCH 0ATE JAN 3 1966 FLIGMT T[ME 88.00 ARRIVAL DATE APR 1 1966

NELIOCENTRIC CONIC

RL 147.|0 LAL .00

RP 106.53 LAP 1.49

RC 95.621GL 7.23

PLANETOCENTRIC CONIC

C3 56.635 VHL 7.519

LNCH AZNTH LNCH T|ME

90.00 Z 5 33

90.00 IO 22 54

JO0.O0 3 J9 Z7

JO0.O0 il 51 41

IJO.OO 4 11 1
110,00 13 16 3?

DIFFERENTIAL C_RRECTION$

TOE -.O601 TRA-1.5485 TC5 -.5933 6AU .&641
ROE ".3929 RRA .2518 RE3 .1684 FAU ,10580

rOE .Of30 rRA-I,2Z92 FC3-1.6201BSP 4393

BDE .A010 BRA 1.5658 BC3 .6141FSP -713

01STANCE 271.080

LOL 102,17 VL 29°5?6 GAL -14.25 AZL 88.11HCA IZ8,26 SNA |42.75 [CC .24767 INC 1.69ZJ VJ 3O.EB7
LOP Z50,44 VP 56.995 GAP 5,39 AZP 91.17 TAL 248,92 TAP 17,17 RCA 107.37 APO 176,15 VZ 54,963

GP 16.06 ZAL 165.4A /AP 116,£5 [TS 5.48 ZAE 146,76 [T[ 160.96 ZAC 26.30 ETC 177.49 CLP-JIT.6J

DLA -14.04 RAL 295.44 RA0 6569.0 VEL 15.558 PTM 2.44 VHP A.616 0PA -1.59 RAP 292.80 ECC J.9304

L-Z T|ME ]NJ LAT [NJ LONG INJ RT A$C INJ AZMTM ]NJ TIME PO CST TIN |NJ 2 LAT INJ 2 LONG

2020.88 -14.45 29.58 171,67 114.62 2 39 14 IA20.9 oll,Ol 22.59
5568.85 26.27 259.90 181,49 91.76 11 55 45 4968.9 29,Z1 Z51.Z4

1782.45 -15.91 11.34 170,96 115.63 3 49 10 1182.4 -12.33 4.38

5292.51 29.89 238,99 191.54 90.94 13 19 44 4682.5 29.69 230.09
1620.96 -19.72 557.04 169.91 118.50 4 58 2 1021.0 -15,76 350.16

5016.76 34,16 218,69 18|.52 88,70 14 40 14 4A16.8 35.80 Z09.49

MID-COURSE EXECUT;ON ACCURACY ORBIT DET[RHINATION ACCURACY

SGT I509.7 SGR 423,7 6G3 226.4 ST 310.9 SR 304.4 SS 119.Z

RRT -,6499 RRF -.6936 RTF .9481 CRT -,0164 CR$ .Z122 C6T -.9655

$GB 1568.1 R23 .1428 R15 -.8523 LSA 388.9 MSA 504.6 5SA ]6,4

$G! 1535.8 $82 316.6 THA 169.20 ELi 571.0 ELI 304.3 ALF 177.64

LAUNCH DATE JAN 3 1966 FLIGHT T|M[ 90.00 ARR/VAL DATE APR 3 1966

H[L|OCENTRIC CONIC D/STANCE 277.131

RL 147.J0 LAL .00 LOL 102,17 VL 29.491 GAL -|4,04 AZL 88.25 HCA 131,45 SM_ 14J.98 ECC ,24511 [NC 1.7322 VZ 30,267

RP J06.37 LAP 1.31 LOP 253,64 VP 38,918 GAP 3.75 AZP 91.16 TAL 247.76 TAP 19.21 RCA 107.18 APO 176.79 VZ 34.970

eC 97.969 GL 6.79 GP 16.58 ZAL 165.10 ZAP ||9.61 £T$ 6.9l ZAE 144.76 ETE 16J._1 ZAC 26,28 ETC 178.53 CLP-IEJ.O3
PLANETOCENTRIC CONIC

C3 34.79Z VHL 7.40Z 0LA -14.37 RAL Z96.15 RAO 6569.0 VEL
LNCH AZMTH LNCH TiME L-I TIME IN| LAT

90.O0 2 i1 _O ZOOi.63 -15.90

90.00 10 22 49 5572.67 78.26
JO0.O0 3 75 O 1783.94 -|5.56

JO0.O0 J! 51 50 5785.59 29.98

110.00 4 16 4 1603,99 -|9.17

JlO.O0 13 J7 15 5018.31 34.16

DIFFERENTIAL CC_'RECT|ON$

TOE -,O983 TRA-1.6094 TC3 -.6570 BAU ,4970

ROE -.3677 RRA .229J RE3 .J696 FAU .lOZ6Z

rOE -.0131 FRA-I,1583 FC3-I.6ZJ4 BSP 4755

BOE .3606 8RA 1.6255 BE5 .6785 FSP -704

]3.272 PTM 2.43 VHP 4,679 0PA -7.07 RAP 792.72 ECC |.go1?
]NJ LONG INJ RT ASC ]NJ AZMTH INJ TIN[ PC) CST TIM INJ 2 LAT ]NJ 2 LONG

28,43 171.89 114.92 Z 44 42 1401.6 -10,42 21.47

E£O.J8 18J.77 91,90 11 53 41 4972.7 26.22 Z5|.52

10.24 171.17 115.96 3 5A 2A I163.9 -11.74 3.3J

239.JJ J91,91 91,06 13 19 55 4685.6 79.70 230.31

35_.04 169,J0 J18.8_ d 42 4J J004.0 -15,17 J49.20
218,8| 181.81 88.78 14 40 5J 4416.) 33.62 209.61

MID-COURSE EXECUTION ACCURACY ORBIT OETERMINA TION ACCURACY

$GT 1614.2 SGR 421.0 $G3 222.3 ST 394.3 SR 289.9 $$ 116.0

RRT -,6723 RRF -.7095 RTF .8490 CRT .003! CR$ .J343 C$T -.97i8

$GB |668.Z R23 .1584 RJ3 -.9549 LSA 410.2 MSA _90.A SSA 19.5

SG! 1639.7 $G2 306.8 TMA 169.69 ELI 394.5 ELI 289.9 ALF -28

LAUNCH 0_T[ JAN 5 1966 FLIGHT TIME 92.00 ARRIVAL OAT[ APR 5 |955

HELIOCENTRIC CONIC

RL 147,10 LAL .00

RP IO6.41 LAP 1.J4

RC 100.323 GL 6.28

PLANETOCENTR[C CONIC

C3 53.0_5 VHL 7.284

LNCH ATMTH LNCH TIME

_O,O0 Z 17 51

90.00 l0 22 22

lO0.O0 5 31 15

100.00 11 51 40

JlO.O0 4 ZI 44
110.00 13 J? 40

0ISTANC[ 285.153

LOL I02.J7 VL 29.404 GAL -15,95 ATL 68.40 HCA 154.65 SMA 14|.2| ECC .Z4242 INC J.5960 Vl 30.287

LOP E36.85 VP 58.941 GAP 4.09 ATP 91.12 TAL 246.55 TAP 21,_0 RCA 106.97 APO 17_.44 V| 34.957

GP 17.18 7AL 164.72 ZAP 12_.5A ET$ 8.46 ?AE 142.90 ETE 161.27 ?AC 26.47 ETC J79.66 CLP-IZA.05

OLA -IA.76 RAL 296.92 RAO 6568.9 VEL ]3.20? PTM 2.Al VHP 4.750 0PA -6,45 RAP Z92,82 ECC |.873|

L-I TIME IN| LAT [NJ LONG |NJ RT A$C [NJ AZNTH IN| TiME PO C$T TIN IN| 7 LAT IN| 2 LONG

1990.02 -i5.2? 27.15 172.15 115.Z4 2 50 51 1360.0 -9,76 2D.23

5578.34 28.24 260.60 182.09 92,11 Jl 55 ZI 4978.3 Z6.Zd 251,93

1745.23 -14,74 9.01 171.42 116.30 4 0 19 1143.2 -Jl,O6 2.13

5290.3? 29.87 239.47 182.15 91.25 15 19 50 4690.4 29.72 750.67

1585,10 -18.54 554.95 169.33 119.25 4 48 9 985.1 -J4.50 346.i4

5021.26 54.17 219.04 182.1( 69.91 14 41 22 4421.5 35,64 ZOe.Sa
MIO-COURSE EXECUTION ACCURACY ORBIT 0ETERNINAT|ON ACCURACY

$¢T 1719,3 SGR 418,5 $G3 217.Z ST 418.5 SR 2?4.4 $$ ;1Z._

RRT -.6933 RRF -.7360 RTF .8505 CRT .0274 CR5 .0929 CST -.9763

$G8 !768.5 R23 .1778 R13 -.656! LSA 452.9 MSA 27A.6 $SA ]9.6

8GI 1743.4 882 297,I THA 170,15 EL; 4J8.6 EL2 274,Z ALF 1.80

DIFFERENTIAL CORRECTIONS

TOE -.|EO6 TRA-1.6653 TC5 -,7228 BAU .5285
ROE -.3417 RRA .2229 RE3 .l_J_ FAU .09906

FOE -.0374 FRA-l.0814 _C5-1,$165 BSP 5098

B0E ,3624 BRA 1.8902 BC3 .7452 FSP -684

LAUNCH DATE JAN 3 1966 fLIGHT TIM( 94,00 ARRIVAL DATE APR 7 J966

HELrOCENTRIC CONIC
RL 147.10 LAL .OO

RP |06.44 LAP .96

RC 102.692 GL 5.68

PLANETOCENTRIC CONIC

C3 _1.321 VHL 7.164

LNCH AZMTH LNCH 7INE

90.00 2 25 19

90.00 IO 21 2_

100.00 3 58 21

JO0.O0 11 51 4
110.00 4 E8 7

!i0.O0 13 J? A7

OIFFERENTIAL CORRECTIONS

TOE o.1490 TRA-I,T169 TC_ -,7919 BAU .5_95

ROE -,3J41 RRA ,2168 RC_ .1948 _AU ,09_52

FOE -.0678 FRA-l.O069 FC_-I,6JI4 85P 5461

8DE .3477 8RA 1,7305 OC_ .8J_5 r$P -671

DISTANCE Z99.149

LOt. JOZ.I7 VL 29.316 GAL -13.61AZL 88.57 MCA J37.85 SMA 140,43 ECC .23979 INC 1.4260 Vl 30.287

LOP 240.01 VP 38,76_ GAP 4.41 ATP 9l.O_ TAL 245,30 TAP 25,1A RCA 106,78 APO 174.|1 V2 34.945

GP 17,89 ZAL 164.31 7AP 114,84 ET$ 10,16 7AE 141.15 ETE |61,15 7kC 76,84 (TC 180.95 CLP-126.89

DLA -15,2_ RAL 297.73 RAO 6568.9 VEL 13.141 PTH Z.40 VHP

L'_ T_ME INJ LAT INJ LONG JNJ RT A$C [NJ ATMTH INJ TIME

195_.4_ -12.55 25.70 17_,47 115.59 2 57 54

5586.46 28.2_ 28|,19 192,49 92,40 JJ 54 32

l?lg,?J -J4.0Z 7,63 171.73 ||6.67 4 7 1

5197._2 29.86 239.99 I62.55 61.5_ J5 19 21
J565.81 -17.83 353,69 169,61 119.66 4 54 IJ

5026,08 34.17 2J9.42 18_,58 99.13 J4 4J 33

MI0-COURSE EXECUTION ACCURAC_

$GT 1923.9 SGR 416.3 SG3 212.2

RRT -o7J44 RR_ -.7637 RTF .85J5

SGB J870.8 R23 .|999 RI3 -.8570

SGI 1848,6 $_2 287.4 THA 170.51

4.629 0PA -5,7J RAP 295,07 ECC Jo644_
PO C$T TIM |NJ 2 LAT IN| _ LONG

J355,4 -9.O1 16.62

A996.5 18.26 257._3

11J9.7 -J0.53 .79
4697.4 29.?5 231.19

965.8 -J3.75 346.95

4476.1 35.68 710.2J

ORBIT OETERMINAT|ON ACCURACY

ST 444.6 SR 257,1 59 110,7

CRT .0581CRS ,0066 C$T -.9806

LSA A58,0 NSA 156.6 6SA _9.6

ELI 444.9 EL2 2_6.4 ALF 2,86
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 2. 1965-66)

L4UNCH 0ATE JAN 3 1966 FLIGHT TIME 96.00 ARRIVAL DATE APR 9 1966

HELIOCENTRIC CONIC DISTANCE 295.121

RL 147.10 LAL .00 LOL IOZ.i7 VL 29.227 GAL -J3,39 ATL 88.77 MCA |41.02 SMA 139.66 ECC .23713 INC

Rp 108.48 LaP .77 LOP 243.20 VP 38.684 GAP 4.72 AZP 90.96 TAL 244.01 TAP 25.03 RCA 106.53 *PO

RC 105,043 GL 4.98 GP 18.74 7AL 163.85 TAP 127.09 (TS 12.04 7A_ 139.50 [T[ 160.83 ZAC 27.40 ETC

PLAN[TOC[NTR|C CONIC

C3 49.600 VHL 7.043 OLA -15.77 R*L 298.61 RAO 6568.8 VEL 13.O75 PTM Z.39 VHP 4.916 DPA -4.B1 RAP

1.2315 Vl 30.267

ITZ.SO VZ 34.932

182.37 CLP-129.SE

293.47 ECC I.B163

LNCH ATMTH LNCH TIME L-I TIME INJ LAT

90.00 2 33 56 1926.94 -IJ.?l

90.00 10 19 47 5597.96 Z8,|9

JO0.O0 3 46 34 1692,60 "13.19

I00.00 II 49 50 5307.54 Zg.SA

110.00 4 35 27 1339,47 o17.00

110,00 13 17 Z7 5033.42 34.18

DIFFERENTIAL CORRECTIONS

TDE -.1838 TRA-|.7626 TC3 -.8641 BAU .3896

ROE -.2852 RRA .2096 RC3 ,2096 FAU .09186

rOE -.J009 FRA -.9317 FC3-1.6034 BSP 3825

BDE .3393 8RA 1.7750 BC3 .889J FSP -657

LAUNCH DATE JAN 3 J966

HELIOCENTRIC CON|C

RL 147.10 LAL .00 LOL 102.J7 VL 29,137 GAL -J3.16 AZL

RP IO8.32 LAP .39 LOP Z46.38 VP 38.606 GAP 5.02 ATP

RC 107.406 GL 4.14 GP 19.76 7AL 163.35 ZAP 129.09 ETS

PLANETOCENTRIC CONIC

C3 47.894 VHL 6.921

LNCH ATMTH LNCH TIME L-I TIME INJ LAT

90.00 Z 44 8 1893.37 -10.70

90.00 10 |7 7 5614.04 28,13

100.00 3 56 13 i660.78 -12.20

100.00 11 47 43 332i.B6 E9.80

110.00 4 43 58 1511,18 -16,03

110.00 13 16 27 5044.23 34.18

OIFFERENT[AL CORRECTIONS

TOE -.2268 TRA-J.8016 TO3 °.9399 BAU .6190

ROE -.2349 RRA .2009 Re3 .2261FAU .08809

rOE -.1382 FRA -.B55S FC3-1.3922 BSP 6193

60E .3412 BRA 1.8127 BC3 .96K8 FSP -642

INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT ZNJ 2 LONG

24.03 172.83 115.97 3 6 3 1326.9 -8.13 17.19

262.03 182.96 92.82 Jl 33 5 499S.0 2S.26 Z53.37

6.05 172.09 117.07 4 14 47 1092.6 -9.45 359.25

240.74 183.04 91.92 13 JB 18 4707.5 29.78 231.94

352.28 169.94 120.JI 5 l 6 939.5 -12.87 345.61

219.99 183.10 89,47 14 41 20 4A33.4 33.73 210.78

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1929.8 SGR 413.2 $G3 206.8 ST 472.8 SR 238.2 55 110.1

RRT -.7346 RRF -.7922 RTF ;85|9 CRT .0942 CRS ".0954 CST -.9823

5GB I973.9 R23 .2255 R13 -.8574 LSA 485.7 MSA Z36.S 5SA 20.0

SGI 1954.2 SGZ 278.2 THA 170.83 ELI 473.5 EL2 236,8 ALF 3.63

FL|GHT TIME 98.00 ARRIVAL DATE APR 11 1966

DISTANCE 301.069

88.99 HCA 144.21 SMA 138.90 ECC .23475 INC 1.0083 VI 30.287

90,82 TAL 242.67 TAP 26.88 RCA 106.29 APO 171.51 V2 34.920

14.16 7AE 137.93 ETE 160.35 ZAC 28.14 ETC 183.96 CLP-132.07

DLA -16.45 RAL 299.55 RAO 6568.8 VEL 13.010 PTH 2.37 VHP 5.011 DPA -3.72 RAP 293.98 ECC 1.7882

INJ L(_IG INJ RT ASC INJ AZHTM INJ TIME PO CST TIN |NJ 2 LAT INJ 2 LONG

82.08 173.3l 116.37 3 13 42 1293.4 -7.0S 15._8

263.20 1B3.33 93.41 11 50 41 501A.0 28.30 254.54

4.21 172.54 117.50 4 23 54 1060.8 -8.42 357.46

24|.8| J83.63 92.48 13 16 25 4721.9 29.82 233.00

750.67 170.34 120.60 5 9 10 911.2 -11.85 344.06

220.83 183.74 89.97 14 40 31 4444.2 35.80 211.61

MJO-COURSE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

SGT 2036.3 SGR 415.4 SG3 20l.I ST 504.4 SR 217.6 SS 111,7

RRT -.7534 RRF -.B21J RTF .8520 CRT .1365 CRS -.2136 CST -,9793

$GB 2078.2 223 .2550 RI3 -.8574 LSA 517.3 MSA 215.1 SSA 20.3

SGI 2060.6 $02 270.0 THA 171.11 EL1 505.5 EL2 215.1 ALF 4.12

LAUNCH D4T[ JAN 3 1966

HELIOCENTRIC CONIC

RL 14T.JO LAL .00

RP 106.56 LAP .40

RC 109.770 GL 3.11

PLANETOCENTRIC CONIC

C3 46.211 VHL 6,798

LNCH AZNTN LNCH TIME

90.00 2 36 27

90.00 10 13 0

100,00 4 7 49

100.00 11 44 19

110.00 4 34 6

110.00 13 IA 32

FLIGNT TIME JO0.O0 ARRIVAL 0ATE APR 13 1966

DISTANCE 306,996

LOL 102.17 VL 29,047 GAL -12,92 AZL 89.15 HCA 147.59 SHA 138.14 [CC .25235 _t_ .7481 Vl 50._67

LOP 249.56 VP 38,527 GAP 5.29 AZP 90.63 TAL 241.30 TAP 28.69 RCA 106.04 APO 170.24 V2 34.909

GP 21.00 ZAL 162.78 ZAP 130.82 ETS 16.57 7kE 136.39 ETE 159.65 ZAC 29.06 ETC 185.76 CkP-134.44

DLA -17.29 RAL 300.58 RAD 6568.7 VEL 12,945 PTM 2,36 VHP 5.JIB DPA -2.40 RAP 294.39 ECC 1.7605

L-I TIME ]NJ LAT INJ LOnG INJ RT ASC INJ AZNTH INJ TIME PO C$T TIM ]NJ 2 LAT ]NJ 2 LONG

1852.92 -9.47 19.75 173.90 116.81 3 27 10 1252.9 -3.80 13.00

5636.56 28.05 264.84 184.23 94.2Z II 46 56 5036.6 28.52 256.19

1622.66 -10.99 2.02 173.10 117.98 4 34 51 1022.7 -7.16 355.33

5342,05 29.73 243.31 184.36 93.26 13 13 21 4742.1 29.87 234.30

1477.66 -14.86 348.78 170.85 121.14 5 18 43 877.7 -I0.6Z 342.23

5059.82 34.18 222.05 184.54 90;69 14 38 51 4459.8 33.90 212.92

01FFERENTIAL CORRECTIONS

TOE -.2787 TRA-I,8312 TC3-1.0187 BAU .6472

R0E -.2234 RRA .1900 RC3 .2444 FAU ,08402

FOE -,1766 FRA -.7750 FC3-1.5740 BSP 6531

BOE .3572 BRA 1.8410 BC3 1.0476 FSP -6|8

LAUNCH DATE JAN 3 1966

HELIOCENTRIC CONIC

RL 147.lO LAL .O0

RP 108.59 LAP .22

RC 112.J33 GL 1,86

PLANETOCENTRIC CONIC

C3 44.566 VHL 6.676

LNCH ATMTH LNCH TIN[

90.00 3 Jl 46

90.00 10 6 41

100.00 4 22 S

100.00 lJ 39 1

110.O0 5 6 Z5

110.00 13 11 13

DIFFERENTIAL CORRECTIONS

TOE -.3446 TRA-J.BSJ5 TC3-1.10|8 BAU .6753

ROE -.1893 RRA .1773 RC3 .2655 FAU .07991

FOE -.2246 FRA -.6961 FC3-1.5522 BSP 6895

BOE .3932 BRA 1.8600 Be3 1.1334 FSP -599

MID-COURSE EXECUTION ACCURACY ORBIT DE TERMINATION ACCURACv

5GT 2141.5 SGR 417,| SG3 194.5 ST 540.4 SR 195,2 5S 115.7

RRT -.7691 RRF -.8494 RTF .B513 CRT .1841 CR5 -.3344 CST -,9704

SGB 2181.8 RZ3 .2888 R13 -.B567 LSA 553.4 MSA 191.9 SSA 20.6

5GI 2165.8 SG2 263.6 THA 171.35 ELl 541.8 EL2 191.3 ALF 4,35

FLIGHT TIME 102.00 ARRIVAL GATE APR 15 1966

DISTANCE 312,903

LOt. 102.17 VL 28.957 GAL -12.68 AZL 89.56 HCA 150.57 SMA 137.39 ECC .23003 INC

LOP 252.73 VP 38.449 GAP 5,56 AZP 90.38 TAL 239.90 TAP 30.46 RCA 105.79 APO

GP 22.52 ZAL 162.13 ZAP 132.24 ETS 19.33 ZAE 134.84 ETE 15_.72 ZAC 30.17 ETC

.4382 VI 30.287

169.00 V2 34.897

187.81 CLP-136.70

0LA -18.35 RAL 301.71RAO 6568.7 VEL 12.881PTM 2.35 VHP 5.239 OPA -.78 RAP 295.24 ECC 1.7334

L-I TIME INJ LAT INJ LONG [NJ RT A$C INJ AZMTM INJ TIME PC) CST TIM |NJ 2 LAT INJ 2 LONG

1802.84 -7.91 16.89 174.66 117.28 3 41 49 1202.8 -4,Z0 10.18

5668.42 27,84 267.16 |85.10 95.37 11 41 10 506B,4 2B.30 25S.52

1575.80 -9.46 359,36 173.83 I18,48 4 46 23 975.B -5,60 352.72

5370,69 29.60 245,41 185.27 94,37 J3 S 32 4770,7 29.S9 236.63

1437,04 -J3.42 346.51 17|.50 121,74 5 30 22 637.0 -9.12 340,D5

5082.22 34.J4 223,B0 I65.55 91.73 14 35 56 4482.2 34,0J 214,36

MID-COURSE EXECUTION ACCURACY ORBIT DE TERMINATION ACCURACv

SGT 2248.2 5GR 421.6 SG3 187.9 ST 594.5 SR 169.8 S5 125,3

RRT -.7626 RRF -.8772 RTF .8509 CRT ,2361 CRS -.45S9 CST -.935J

SGB 2267.4 R23 .3250 R13 -.8565 LSA 598.3 NSA 166.6 S5A 21.0

SGI 2272.6 SGZ 259.6 THA 171.54 ELI 586.D EL2 164.5 ALF 4.26
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LAU_C_ C4T[ JAN 3 J966

HEL[OCENTeJC CO_IC

• L 147.10 LJL .00

eP 108.63 LAP .03

R( 114.493 GL ,Z?

PL_N[TOC[NTRJC CONIC

C3 AZ,9_2 w_ 6.556

LNCH AIMTH LNCH TIME

90.00 3 3] 34

90.00 9 56 _9

]00.00 4 40 ZT

100.00 11 30 47
zJ0.00 5 21 53

1J0.00 13 5 50

FLIGHT TIN( 104.00 ARRIVAL C4t[ 4Pl I1 ]966

OIJTAMCE 31_.192

LOL |02.11VL 28.861 GAL -12.43 ill 09.94 HCA 153./4 SMA 136,60 Ice .22180 JNC .0610 V] 30,261

LOP 255.91 VP 38.371 GAP 5.81 AlP 90,00 TAL 238.46 Tap 32,20 R¢J 105.53 APO J£?.T9 vZ 34.866

GP 24.40 1AL J61.39 tAP 13}.30 ET$ 22.53 ZA( 133.25 ETE |57.52 7AC 31,41 [TC 190,18 CLP-13B.85

CLA -19.12 RAL 302,9? RAO £S£8.6 V(L 12.820 PTH 2.33 VNP 5.380 CPA I.ZZ RAP 295.92 ECC 1.?074

L-i TIME IN] L&T |NJ LONG IN] RT ASC INJ A_MTH INJ TIME PO CAT T|i JNJ Z Lit IN] 2 LCh_IG
1738.59 -5.90 13.25 115.72 1J1.75 4 0 33 ]138.£ -Z.14 6.59

5714.46 27.51 270.48 186.|8 91.01 II 32 13 5114.5 28.19 261,68

151£.30 -7.5} 356.02 174.83 |19.OI _ 5 43 91£.3 -3.£0 349.44

5411.98 29.}5 248.47 186,42 95.95 13 0 59 4812.0 29,88 259.70

1388.43 -1],5_J 34).73 172.39 122.39 5 45 0 786.4 -7.23 337,35

5114.82 34,05 226.)3 188.86 93,22 14 31 4 4314._ 34.12 211.06

CIrrER£NTZAL CC_RECTIONS

TCE -.dZg] TRA-I.8599 T(3-1.1890 8AU .7032

RCE -.152] RRJ .1818 Re3 .2895 FAU .07557

rC£ -.Z81J rRA -.6157 rc3-J.S220 89P 1211

BC[ .4553 8RA 1.e£?0 gO3 1,2238 fSP -579

HID-CO_RSE EXECUTION ACCURACI ORBIT :ET£RMINATION ACCUeACV

SGT 23_6.4 $GR 429.3 SG3 180.£ ST £41.2 5R I40.8 S$ 142.0
RRT -.7921 RRF -.9034 RTF .850? CRY .2875 CRS -.5£3_ CST -.9380

SGB 2395.2 R23 .3625 RJ3 -.8566 LSA 656.4 MSA ]40.8 59d 21.5
SGI 2381.2 8GZ 259.3 YHA I7l._9 ELl £42,5 EL2 I34,6 ALr 3.18

L*UNCH OATE JAM 3 J966 FL|G_T TIl_ 106.O0 ARRIVAL CATE APR 19 ]966

HELIOCENTRIC CONIC OI$TANC[ 324.662

RL 141.10 LAL .00 LOt. lOt. IT VL 28.777 GAL -12.J? AlL 90.4I HCA 156.91 SHA 135.93 [CC .22565 INC .4064 VJ 30.267

RP 108.68 LAP -.18 LOP 259.08 VP 38.294 GAP 6.05 ATP 89.$2 TAL 236.99 TAP 33.90 RCA IO5.28 APO 166.£1 v2 34.873

eC J18.852 GL -1.79 GP 26.78 1AL 180.34 tAP 133.88 ET8 26.26 ?i[ |_1.46 ETE 1_6.02 ?A( 33.01 (TC J92.98 CLP-140.94

PLAN(TO(ENTRIC CONIC

C3 4].307 VHL 6,44_ 0LA -21._2 RAL 304,42 RAO 6_,_ V_L 12.762 PTH 2.32 VHP _.§3_ _PA 3.72 RAP 296,35 ECC 1.663J
LNCH _1HTH LNCH TIldE L-I TIME XNJ LAT

90.00 3 58 39 165|.77 -3.J3

90.00 9 41 28 _783.67 26.83

100.00 5 9 8 ]4_7.22 -4.90

100.00 11 J7 41 547_.45 28.8_

]]0.00 5 42 II 1321_05 -9.18
]lO.O0 12 57 8 _i62.39 33.80

DIffErENTIAL C_R[CTION$

tOE -.5369 TRA-J.8495 TC3-1,2762 BAU .1295
R0( -.1112 RRA .|4|5 R(J ,JlS7 FAU .070_

rOE -.3444 FRA -.5280 rC3-1.4738 8SP 7003

e0E .5483 8RA 1.8549 BC3 1.3141 FSP -_48

IN] LONG IN] RT ASC IN] ATMTH [NJ TIN[ PO CST TIM |NJ Z LAT INJ Z LONG

8.37 177.27 lJS.l£ 4 26 Jl 1031.8 .66 1.74

27_.43 187.54 99,40 II I? 52 5183.7 27,88 266.92

351.63 17_.30 119.53 5 29 5 837.2 -.93 345.09

252.98 187.89 98,27 12 48 _4 4873.4 29.67 244.26

340.20 17J,_7 l_3.07 £ 4 12 721.0 -4.78 333.90
230.04 1881_9 95.40 j4 23 9 4562.4 34.18 220.8l

MIO-COUR._.. _N£CUTION ACCURACY _IT 0ETERMIN_TION ACCURACY

SGT 2461.3 SGR 440.0 $G3 ]TJ.B St 115.4 SR 10i.£ 55 ]_£,2

RRT -.7950 RRF -,9263 RTF ._502 CRT .3280 CR5 -,6292 CST -,9256

SG_ 2500.3 R23 .3998 RJ3 -.8564 LSA 732.8 MSA 11_.2 55A 21.6

8GJ 2486.4 SG2 2_4,2 THA J71.8_ ELl 718,Z EL2 101.£ ALF 2.66

LAUNC_ 0ATE JAN 3 1966 FLIGHT TIME 108.00 ARRIVAL O_TE APR Zl 196S

,_LIOCCNTRIC CONIC 0IST&NC_ 330.3]6

RL 147.]0 LAL .00 LOL 102.17 VL 28,£_8 GAL -!|.91 A?L 91.02 MCA I60.08 SMA 135.22 [CC .2235g IN( 1.0217 Vl 30.267

RP 106,69 LAP -,35 LOP 262.25 VP 38.218 GAP £.28 A?P 89.04 TAL 235.48 TAP 35,57 RCA 104,99 APO 165,45 V2 34.6_5
RC ]19.206 GL -4.53 GP 29.83 ?AL 158.96 tAP 133.86 ETS 30.63 Z4E 129.41 [1E 154.17 7AC 34.86 ETC 198.32 CLP-143.01

PLAN_TOCENTR|C CONIC

C3 40.235 VHL 6.343 0LA -23.9_ RAL _06.J5 RAO 55£8.5 VEL 12.71_ PTH 2.51 VHP 5.779 0P_ 6,_8 RAP 297,06 ECC 1.662Z

LNCH AZNTH LNCH TIME L-I TIME IN] LAT IN] LONG IN] RT ASC IN] ATNTH IN] TIN[ PO CST TIM IN] 2 hA T IN] 2 LONG

90.00 4 39 30 1323.Zl 1.02 1,20 179.80 110.30 5 4 53 923.2 4.79 334.35

90.00 9 14 25 608,47 25.33 305.43 189.J4 103.10 9 24 34 8.5 28.R9 297,12
]00.00 _ 41 J1 1324.li -I,08 345.41 I78.64 J19.87 6 3 15 724.1 2.91 338.66

]00,00 10 55 25 5570.85 27.67 259.97 |89.?2 I01.18 12 28 16 4970.8 29.02 251.42
110.00 £ 10 30 1232.14 -5.84 335.48 |75,68 I_3,74 8 31 2 632.1 -1,31 329,23

1]0.00 12 42 35 5235.58 33.19 235,6£ 190.88 98.£8 I4 9 5J 4635.6 34.04 226.52

CIFFERENT]_L CORRECTIONS MID-COURSE EXECUTION ACCURAC_ ORBIT 0ETERMINATION ACCURACY

TOE -.6855 TRA-l.6187 TC3-l.3635 8AU .7566 SGT 2570.4 SGR 456.0 SG3 162.0 ST 822.B SR _7.7 SS 704,0

ROE -,0629 RR_ .11G0 RC3 ,3450 FAU .08532 RRT -,7918 RRF -.9455 RTF .8513 CeT .2662 CRS -.6006 CST -.9236

FOE -.4250 FRA -.4392 FC3-l.4055 BSP 7988 SGB 2610,6 R23 .4316 RI3 -,8579 LSA 844,5 MSA 97.1 $SA 20.4

B0E .6884 8RA 1.8224 Be3 1.4065 rSP -520 SGl 2596.0 SG2 275.8 THA 171.9I ELI 823.0 EL2 64.8 ALF 1.36

LAUNCH 0ATE J4N 3 1966 FLIGHT TIN( Jl0.00 ARRIVAL 0ATE APR 23 19_6

HELIOCENTRZC CONIC DISTANCE 336.353

RL 147.10 LAL .00 LOL 102.|7 VL 28.599 GAL -II.£A *?L 9I.B_ HC_ ]£3.25 SM_

RP 108.72 LAP -.53 LOP 265.42 VP 38,142 GAP 6.50 AZP 88.22 TAL 233.96 T_P
RC 1Z1.557 GL -8.3| GP _?_L 1_£.87 ZAP J32,96 ET$ 35.75 7AE J26.85 ETE

PLANETO_ENTRIC CONIC
C3 39.3?3 VHL 6.275 OLA -27.3_ RAL 308.54 RAO 65£8.5 VEL 12,678 PTH 2.30 VHP

LNCH ATNTH LNCH TIHE L-l TIME IN] LAT

90.00 8 I 3 127J.06 9.03
90,00 8 J0 16 849._8 20,64

100.00 6 43 59 J132.33 5.41
I00.00 10 10 1 575J,£9 24.53

110.00 6 54 12 llO0.Z3 -,82

1J0.00 12 ]6 17 535£*53 31.58

0IFrER[NTIAL CORR£CTION$

YDE -.8_54 TRA-J,?332 TC3ol.4379 B_U .782J

ROE -,0038 RRA ,0909 Re3 .3739 FAU .05905

FOE -.5225 rRA -,3432 FC3-I,2984 8SP 8353

BO[ .8934 BRA 1,7551 8C3 1,48_? FSP °484

J34,52 E(C .22163 [NC 1.8540 Vl 30.2_7

37.20 RCA 104.?] APO ]64.33 VZ 34.856
J5].94 ZAC 37.J5 ETC 200.38 CLP-143,J2

6.084 0PA 10.97 RAP 297.31ECC 1.6480

IN] LONG IN] RT ASC IN] ATNTH IN] T_ME PO C$T TIM INJ 2 LAT _NJ 2 LONG
347.00 184.99 IJ6.95 6 22 14 671.J J2,57 340.II

32].55 J90.18 109.83 8 24 26 249.7 23.16 313.78

33A.86 IB3.03 IJ9.44 7 2 51 532.3 9.29 328.22

272.48 19|.60 107._4 II 45 53 5151,7 26.71 264.36

328.5? 179.J7 J24.17 ? l_ 33 500.2 3.6? 322.36

244.7_ J93.85 ]03.81 13 45 34 4756,5 33.J6 235.85

MIO-COURSE EXECUTION ACCURAC_ ORBIT 0ETERNINATION ACCURACY
SGT 2£78.4 SGR 476.5 SG3 149.B ST 981.7 SR 28.9 58 258,7

RRT -,7786 RRF -.958? RTF .8540 CRT -,4025 CR$ .1176 CST -.9332

SGB 2720.5 RZ3 .49_0 RI3 -.8611 LSA 101|.2 MSA 92,6 $$A 15.9

SGI 2704.3 $G2 296.2 THA J72.02 EL] 981.8 EL2 26.4 ALr IT9.32
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L&UNCH CAT[ JAN 3 1966

HELIOCENTRIC CONIC

RL 147.10 LAL .00

eP 108.75 LIP -.TZ

RC J23.903 GL -13.75

PLAN[TOCENTRIC CONIC

C3 39.437 VHL 6.280

LNCH AZMTH LNCH TIME

73.79 5 J! 56

106.2J 9 Z3 25

73.79 5 11 56

JD6.ZJ 9 73 75

110.O0 B 11 3Z

110.00 11 13 0

FLIGHT TIME J|Z.00 ARRIVAL C_TE APR Z3 J966

01STANCE 342.172

LOL 102.J7 VL ZB.510 GAL -lJ.3? A?L 93.06 HCA 166.40 SNA 133.84 [CC .21975 INC 3.0605 VJ 30.287

LOP 268.59 VP 38.06? GAP 6.7J A?P B?.03 TAL ?32.40 TAP 38,60 REA |04.43 APO 163.Z5 VZ 34.848

GP 39.19 ?AL 153.46 ZAP 130.80 ETS 41.72 ZAE 123.41 [TE 149.39 ?AC 40,09 ETC 205.43 CLP°|47.47

0LA -37,Z9 RAL 311.35 RA0 6568.5 VEL 12.68| PTH Z.30 VMP 6.557 CPA J6.37 RAP Z97.05 ECC 1.6490

L-I TIME |NJ LAT ZNJ L_NG IN] RT ASC IN] AZNTM IN] TIN[ PO C$T TIM IN] Z LAT XNJ Z LONG

1463.32 J?.ZO 5.51 191.99 |17.76 5 36 19 863.3 20.78 358.36

658.Z3 17.12 305.84 191.00 J|7.75 9 34 Z3 58.2 Z0.79 298.69

J463.3Z 17.20 5.31 191,99 1|7.76 5 36 19 863.3 20.T8 338.36

658.Z5 JT.ZZ 303.84 191.00 117.75 9 34 73 58.7 20.79 798.69

849.78 8.68 315,41 186.86 J23.|9 8 35 42 249.8 17.99 308.97

5607,82 26,13 161.23 196.54 11Z.84 17 46 27 5007.8 79.01 754.71

DIFFERENTIAL CORRECTIONS

TOE-J.Z|5| TRA-J.6317 TC3-1,4746 8AU ,8046

R0E .0718 RRA .0Z85 RC3 .3919 FAU .0513|

r0E -.6397 FRA -.E359 FC3-1.1Z64 BSP 8696

50E J.ZITZ BRA 1.6319 8C3 1,5Z61 FSP -433

LAUNCH OATE JAN 3 1966

HELIOCENTRIC CONIC

RL |47.10 LAL .00

RP |08.78 LAP -.90

RC 126.745 GL -21.94

PLANETOCENTR;C CONIC

C3 41,943 VHL 6,476

LNCH ATHTH LNCH TIME

60.96 4 19 23

J19.04 10 54 EJ

60.96 4 19 Z3

J|9.04 10 54 Z|

60.96 4 lg 73

1J9.04 10 54 11

O|¥FERENTXAL CCI_RECT|(_IS

T0[-1.762| TRA-J.4075 TC3-1,413J 8AU ,8_03

ROE .1711 RRA -.0546 RC3 .3781FAU ,04174

FOE -.7830 FRA -.1J93 FC3 -.8614 8SP 9084

80E J.7704 8RA 1.4086 BC3 1.4678 FSP o371

MJ0-COURS[ EX[CUTZON ACCURACY OR81T DETERMINATZON ACCUR4CY

SGT 2785.8 SGR 498.7 SG3 134.0 ST 1779o3 SR 67.8 Ss 334.1

RRT -,749t[J RRr -.9618 RTF .8597 CRT -.939T CRS ,9890 CST -.9508

SG8 2830.0 R23 .4661 R13 -.8672 LSA 12T1.6 MS4 IO7.1 SSA 9.8

SGI Z81J,0 SGZ )2T._ THA |72.26 EL| 1730.9 EL7 73.2 ALr 177.O3

FLIGHT Tll, q[ 114,00 ARRZVAL OATE APR 77 1966

DISTANCE 34?.970

LOL 101oJ7 VL 28°423 GAL o11.08 A?L 94.98 HCA |69.55 SMA 133.17 ECC .21794 INC 4.9765 VI 30.78?

LOP 271,76 VP 37.994 GAP 6.90 ATP 85.11 T4L 230.81 TAP 40.36 RCA 104.14 APO 16Z.19 v2 34.838

GP 46.57 7AL 147._1 TAP 1_6.7_ ITS 48.73 ?A[ 118.45 ETE 146,84 7AC 44.08 ETCZIJ.88 CLP-150.30

OLA °39,67 RAL 3|6.16 RAO 6568.6 VEL JZ,779 PTH 2.37 VHP 7.379 0PA 23.64 RAP 295.75 [CC 1.6903

L-J TAM[ rNJ LAT ZNJ L(_MG JNJ RT ASC |NJ ATNTH INJ TIME PO CST TXN |NJ 7 LAT JNJ Z LONG

1693.66 70.09 Z_.?O 199,97 174.96 4 47 37 1093.7 24.53 J8.91

5747.08 20.11 269.76 199.98 174,99 12 30 8 5147.1 74.54 267.98

1893.66 20.09 75.70 199.97 124,96 4 47 37 1093.7 24.53 J8.91

5747.08 20.t1 269.76 199.98 124.95 12 30 8 5147.J 74.54 267.98

1693.66 20.09 25.70 199.97 1Z4.96 4 47 37 1093.7 24.53 J8.91

5747.08 20.11 269,76 199.98 174.95 1Z 30 8 3147.1 24.54 262.98

MID-COURSE EXECUTION ACCURACY C_RBIT OETERMJNATXON ACCURACY

5GT 2897.9 SGR 516.5 SG3 114.1 ST 1633.6 SR 153.3 85 442.9

RRT -.6888 RRF -.94Z3 RTF .8739 CRT o.9093 CRS .9811 CST -.9707

SG8 2943,6 RZ3 .4558 RI3 -.8813 LSA J695o3 MSA 119.7 $SA 3.1

$G1 2920,0 SG2 371.6 THJ 172.89 EL| 1639.6 ELZ 63.6 ALF 175.17

LAUNCH 0ATE JAN 3 1966 FLIGHT TIME |16,00 ARRIVAL 0ATE APR 19 1966

HELIOCENTRIC CONIC DISTANCE 333,736

RL 147.10 LAL .00 LOL 102.J7 VL 28,336 GAL °10.79 AZL 98.51MCA 177.68 SMA 132.51 [CC .71618 JNC 8.5094 V| 30.787

Rp lOb.8O LAP -1.08 LOP 774.92 VP 37.971 GAP 7,08 A?P 81.56 TAL 7Z9.20 TAP 41.87 RCA 103.86 APO 161.16 V2 34.830

RC 128.581 GL -34.57 GP 56.84 ?AL 136.93 ?AP 119.96 [TS 57,63 ?A[ 110.81 [TE 149.84 7AC 49,67 ETC 720°95 CLP°155.94

PLANETOCENTRIC CONIC

C3 51.695 VHL 7.259 DLA -50.60 RAL 325.89 RAO 8568,9 VEL J3.J93 PTH Z.41 VHP 9.084 DPA 33.48 RAP 797.03 ECC 1.8677

LNCH ATMTH LNCH TIME L-| TIME TNJ LAT IN] LONG XNJ RT ASC IN] ATMTH IN] TIME PO CST TIM |NJ 7 LAT IN] 7 LONG

46.13 4 | 74 1899.47 21.76 46,17 716.T4 136.89 4 33 3 1299.4 77,49 40.38

133.87 12 30 1 5635.58 21,78 262.94 ZJ6.76 136.89 14 4 16 5055.6 2?.50 757.70

46.13 4 | 24 1899.42 Z1.76 46,12 216.74 136.89 4 33 3 1299.4 77.49 40.58

133.87 J7 30 J 5655,58 21,78 261.94 216.76 136.89 14 4 16 5055.6 27.50 757.70

46.13 4 ] 74 1899.42 21.76 46.12 216.74 136.89 4 33 3 1799.4 27.49 40.38

133.87 12 30 1 3655.58 2J,78 262.94 216,76 136.89 14 4 ]6 5055.6 27.50 757.70

01FrERENT|AL CORRECTIONS N|O°COUR$[ EXECUTION ACCURACY ORBIT DETERMINATiON ACCURACY

T02-Z.9608 TRA -.9337 TC3-1,1118 BAU .8058 SGT 3008.5 SGR 499.2 SG3 89.3 ST 7785.2 SR 201,3 SS 590.3

ROE .2364 RRA °.2007 RC3 .7689 FAU .0_97_ RRT -.5078 RRF -,8193 RTF .9054 CRT -.8605 CR$ .93|4 CST -.9869

r0E -.9524 FRA .O184 FC3 -.4883 8SP 9396 SG8 3049.6 R23 .4063 R13 -.9104 LSA 2364.8 MSA 136.5 SSA 7,3

BOE 2.8705 BRA .9544 0C3 1.1438 FSP -288 SGJ 3019.3 $07 428.5 THA 175.09 EL] 2291,8 EL2 107.3 ALF 175.66

LAUNCH DATE JAN 3 1966 FLIGHT T_NE 118,00 ARRZVAL DATE MAY 1 I966

HELIOCENTRIC CONIC 0|STANCE 339.424

RL 147.10 LAL .00 LOL 102.17 VL 28.250 GAL -10,47 A?L 107.14 HCA J75.73 S#A 131.87 CCC .21433

RP 108.81 LAP -1,26 LOP 278.09 VP 37.850 GAP 7._4 A?P 72.90 TAL 227.53 TAP 43.26 RCA 103,60

RC 130.91J GL -32.19 GP 70,27 7AL 119,70 7AP 109.65 ET5 76.39 7A£ 98.07 ETE J55.71 ZAC 57.11

PLANETOCENTRZC CONIC

C3 IO7.380 VHL 10,361 OLA °62.52 RAL 351,31 RA0 6370.1 V[L 15.J23 PTH 2,72 VHP 13.806 0PA 45.88

LNCH ATMTH LNCH TIME L-I TIME IN] LAT IN] LONG IN] RT ASC ;NJ AZNTH IN] TIME PO CST TIN

31.61 5 T 43 2145.31 15.43 65.96 734.23 13i.40 5 43 78 1545.3

148.39 14 56 3 5738.64 I_.47 263.48 254.23 |51.40 16 31 4J 5|38.6

31,6J 5 7 43 2J45.31 15.43 63.96 254.23 131.40 3 43 28 1545.3

148.39 I4 56 3 5738.64 J5,47 263.48 234.13 131.40 16 31 41 3138.6

31.61 5 ? 43 2145.3! 15.45 63.96 234,13 13J.40 3 43 28 1545,3

148.39 J4 56 3 5738.64 |3.47 263.48 234.73 131.40 |6 31 41 5J38.6

DIFFERENTIAL C_RECT_ON9 MID-COURSE (XECUTTON ACCURACY

TOE-5.7405 TRA .41ZZ TC3 -,4404 8AU .6340 SGT 307?.8 SGR 607.9 SG3 63.E

RDE -.9034 RRA -.1837 RC3 .0333 FAU .0]338 RRT ,£300 RRF .4496 RTF .9704

FO[-t.1323 FRA .2329 FC3 o.1240 BSP 9672 SSB 3137,3 R23 o.2371RJ3 ,9636

BO£ 5.3J78 BRA .3002 BC3 .4417 FSP °_01 $G1 3]03.7 SG2 458.J THA 7.48

INC17.J401 VJ 30,787

APO J60.13 V7 34.822

ETC 741.1_ CLP-173.01

RAP 280.80 ECC 7.76T7

|NJ 7 LAT IN| 7 LONG

22.44 67.74

72.45 739.76

21.44 67.24

21.45 259.T6

77.44 67.74

22,45 759.?6

ORB|T 0ETERM_NATION 4CCURAC v

ST 790J.5 SR 509,8 SS 753.4

CRT .9683 ORS o.944_ CST -.9966

LSA 303T.5 MSA 14J,4 SSA J.0

ELI 7943,3 EL7 123.6 ALF 9.6T

2191



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 2, 1965-66

LAUNCM 04T[ JAN 3 J966

HEL|OCENTRJC CONIC

RL J4?.J0 L4L .00

R# J08.85 LAP -J.43

RC 153.Z36 GL -55.43
PLAN[TO_[NTR|C CONIC

C5 905,980 VML 28.355

LNCH ATMTH LN(M TIN]

45.59 ? 59 53

134.41 16 31 54

45.59 7 59 53

134.4l 16 31 54

_5.59 ? 59 53

)34.41 16 31 54

LOL )02.17 VL

L8P 28i.25 vP

GP 62.51 74L

044 -51.03 RaL

L-! TIN(

2319_83
780.06

2319.83

780.06

2319.83

?80.06

01rrERENTJAL C(_QR[CTIONS

TO( 2.3554 TRA .8850 TC3 -.0_5_ 84U 1.7810
R0(-B,4208 RRA 6.5799 R(3 .1618 FAU-.OZ4?8

r0[-1,3896 FR4 1.3058 FC3 .0267 BSP ?IZZ

80[ 8,7440 BRa 6.6352 8C3 .1657 rSP -lJ9

LAUNCH OAT( J4N 3 1966

H[LIO_ENTRI( (ONI¢

RL J47.10 LAL .00 LOL IOZ.I? VL

RP )08.8? LAP -1.60 LOP 284.42 VP

FLIOHT T|N( )20.00 4RRIVAL C4T( N_Y 3 1966

¢IST4N(E 364.620

Z8.164 G4L -10.05 474 147,34 HC4 178,30 SN4 151.24 [CC .211J?

37.780 GAP ?.25 47P 52.67 T4L 225.67 TAP 43.97 RCA )03.53

99.98 74P 97.77 [TS 160.55 ?A[ 68.44 (T[ 232.68 ?AC 63.01

INC57.3582 ¥I 30.287

_PO J58.96 VZ 34.B16

£TC 332.32 CLP 105.9Z

26.11R40 6_?Z.8 VEL 30.418 PTH 3.46 VHP 36.738 CP4 47.94 RAP 237.6) (CC14.2315

|NJ L4T IN) LONG IN) R7 _$C IN) A?MTH IN) T|M[ PO (ST TIM INJ Z LAT IN) Z LONG

• 25 63,?3 29_,89 I41.03 8 38 33 ]719.8 6.46 $9.09
• 26 301.82 295.9J 141.03 16"44 54 180.1 6.47 297.J9

• 25 63.?3 295.89 141.03 8 38 33 J?19.8 6.46 i9.09

• 26 301.82 295.9| 141,03 16 44 54 180.) 6.47 297,19

.25 63.73 295.89 141.03 8 38 33 17]9.8 6.46 59.09

• 26 30|.82 295.91 141.03 16 44 54 180.1 6,47 297.19

NI0-COuRS_ _X£CUTION 4EEUR_Cv ORBIT C[T[RNINaTJON AC(UR4(_

SGT 589.9 SGR 28£4,0 SG3 4_.5 ST 483,6 SR J816.0 $5 976.8

RRT -,2332 RRF .99_9 RTF -.1441 (RT -.8608 (RS -.9979 (ST .8760

SG8 _924.1 R23 -.IO05 RI3 .9949 LS4 2102.8 MS4 253.4 554 .4

SG| 286?,5 SG2 5?).0 TH4 92.86 [L| 1864.0 [42 239.8 ELF 183.J}

fLIGHT TIM| 122.00 4RRIV4L _4T[ MAY 5 1966

0ISTANCE 371.688

28.080 GAL -|0.02 47L 54.58 HCA 182.76 SNA l_0.63 (C(

37.7JZ GAP 7.80 A?P |25.39 TAL 224.47 TAP 47,23 RCA

• 2|370 1NC35.4242 vl 30.287

102.71 kPO 158.55 VZ 34.809

R( 135.553 GL 60.24

PLAN[T(XENTR;( CONIC
C3 340.882 VHL 18.462

GP -73.37 ZAL |05.34 7AP J03.88 [T$ 224.34 ?AT 82.87 IT[ 1_1.40 74C 88.0? IT( 64,96 (LP 146.94

LN(H ATMTH LNCN TIM|

5J.06 15 Z4 22 4850.75 -3.65

128.94 23 19 39 3399.92 -3.84
51.O6 1_ 24 22 4850.?5 -3.65

128.94 23 19 39 3399.92 -3.64

51.06 J5 24 22 4850.?5 -3.65
128.94 23 19 39 3399.92 -3.64

O|tF[R[NTI4L ((_R[CT|ONS

TO[ 4.4_52 TR4-1.03_4 ?(3 -,0146 8AU .3085

R0[-6.7_00 RRA 4.5185 RC3 -.066J FAU .00068

FO[ 1,6265 FR4 -.694| r_3 -.00|7 8SP I0264

80[ B.09_J eR4 4.6358 0(3 .0677 FSP -172

_LA 46.79 RAL 312.93 R_O 6571.9 VEL 21.498 PTH 3.21 VHP 20.892 0P4 -78.18 R_P 13_.60 [(( 6.609?
L-| TIM] IN| LA7 |NJ LONG |NJ R| AS( _NJ 47MTH |NJ TJM_ PO (ST TIM [NJ E LAT IN| Z LONG

22_.34 219.50 43.32 16 45 12 4250.7 -9.45 220.21

1|7.24 Z|9.49 43.32 24 16 J9 7799.9 -9.43 107.10

22_.34 219._0 43.32 16 45 12 4250.7 -9.45 Z20.2!

112,24 219.49 43.32 24 16 19 2799.9 -9.43 107.10

22_.34 2]9._0 43.32 J6 4_ |2 4250.7 -9.45 220.21

11_._4 219.49 43.32 24 J6 I9 2799.9 °9.43 J07.)0
NIO-COURS[ (X_CUT_0N ACCUR_(_ 0_8_T D_T[RN/NATION ACCUR4C_

SGT 1461.1 SGR 2941.9 $G3 5J.4 ST 1389.8 SR 2186.0 55 926.9

RRT -,8953 RRF -.9724 RTF .9733 CRY -.9832 (R5 .9950 (ST -.9965

SGB 3284.8 R23 -.1473 RJ3 -.9888 LS_ 2742.5 MS4 718.7 55_ 1.1

9GI 3230.9 SG2 592,6 TH_ 114.87 ELI 2581,5 [L2 214.7 ALr 12E,Z6

LkUNCN 04TE JAN 3 J966

N£LIOC(NTRiC CONIC

RL 147.10 L4L .00

R_ i08.88 L*P -1,76

R( 137,863 GL 54,08

PL4N[TO(_NTRI( CON|(

(3 lll._Sl VNL 10.563

LN(H ATNTH LN(N T|M_

65.07 15 56 52

114.93 21 51 5

65.0? 15 56 52

F14.93 El 51 5

65.0? 15 56 5_

114.93 _1 51 5

FLIGNT T|M£ ]24.00 4RRIV4L D_T[ M4Y ? 1966

015T4NCE 377.Z29

LOL I07.17 ¥L 2?.997 GAL "9.6_ k?L 71.95 NCk 185,69 SN4 130.03 [C¢ .21183 |N(18.0546 Vl 30,Z_7

LOP 281.58 VP 37.645 G4P ?.91 47P 107.97 T&L 222.70 T4P 48.39 RC4 102.49 4PO |5?.58 V2 54.804

GP -6|.68 ?4L 116.39 ?4P 117.49 (T5 279.51 74( ]0).56 [TE 201.25 74C 80.92 ETC )19.26 CLP-166.70

0L_ 37.03 RAL 305,90 RA0 6570.] VEL 15.262 PTM _.74 VNP 11.011 0P4 -?8.90 R_P 358,61 [CC 2.8363

L-| TIM[ |NJ LAT IN| LC_IG |NJ RT AS( ]NJ A?MTH _NJ TIME PO (ST T|M |NJ 7 L4T IN| 2 LONG

4509.36 -10.12 201.33 202,_3 _4.19 11 12 0 3908,4 -14.1_ 195.01

3391.46 -10.10 117.21 202.22 54.18 22 4? 36 2791.5 -14.11 110.93
4508.36 -10.|2 201.35 202.23 54.19 I? 12 0 3908,4 -14.?Z 195.01

3391.46 -10.)0 I|7.2| 202.22 54,18 22 47 36 2791.5 -14.7l 110.93
4508.36 -i0.lZ 201.35 _02.Z3 _4.I9 17 1E 0 3908.4 -14.72 195.O1

3391.46 -|0,I0 |J?.2l 202,22 84.18 22 47 36 2791.5 -14.TJ JI0.93

CIFF[RENTIkL CORRECTIONS

TOE 3.BZO? TR4-3.6589 TO3 -.4|64 8AU .6219

ROE -.3547 RR4 !.2034 RC3 .0197 FAU .02179

rOE ].2067 FR4 -.6?06 FE3 -.1691 8SP |O?6Z

8DE 3.82?2 _RA 3.8517 8(3 .4169 FSP -253

LAUNCH 04T[ JAN 3 1966

HEL|_ENTRI( CONIC

RL 147,10 LAL ,00

RP 108.90 LAP -1.92

R( 140.164 GL 46.83

PLAN[TO([NTR|( CON[C

C3 68.525 VHL 8,278

NZO-COURSE (XECUT]_I _((URaCV ORBIT 0£T[RN|N_T|ON 4CCURAC v

SGT 3350.5 5GR 841.0 SG3 7_.5 ST 2197.5 SR 311.7 SS 63_,Z

RRT -.87_4 RRf' -,_984 RTF .9562 CRT -.8475 CRS .7649 (ST -.9902

_G8 34_4._ R23 -.3|J_ R13 -.9485 L54 230|.3 MS4 187.8 554 1.4

SG| 3431._ SG2 398,9 THA 167,44 ELI _213.4 [L2 164.3 ALF 173.1J

FLIGHT T_k_ 12_.00 4RRZV4L 0ATE M4v 9 J966

0|STAN([ 382.925

LOt. 102.17 VL 21,91_ G4L "9.32 AZL 77.34 NCA J88.78 SNA I_9.45 [(C .21051 IN(12.6605 Vl 30._8T
LOP 290.74 VP 37.579 GAP 8.05 AZP 102._Z ?AL 2_0.98 T4P 49.76 R(4 102.19 4PO 156.71 V2 34.799

GP -48.73 ?_L I23.I0 ?AP |28.33 ET$ _92.5_ ?A[ 11J.66 ET( 206.95 Z4( 74.63 ETC 132.43 CLP-J60.09

LNCN AZNTH LNCH TIN| L-| ?|ME |NJ LAT
81.65 17 47 47 4062.T_ -11.69

98.35 _0 4 _l 3620.00 -lJ.6?

JO0.O0 21 2 0 3436.96 "16.|8

lO0.O0 19 33 18 3721.03 -7.25

lJO.O0 23 40 55 2939.08 -26.79

110.00 19 10 53 3791,68 2.63

OIFFER[NT|4L ((_R[CT|ONS

TO_ _,6030 TRA-3,3649 7(3 ".8_09 8AU .789I

ROE .1674 RR4 .4906 R(3 -.0268 FAU .03370

FO[ 1.J396 FR4 -.6293 F(3 -.4_58 89P 11010

80( 2.6084 BR4 3.400_ 8(3 .86J3 FSP -335

OLk 29.43 RAL 306.48 R_0 6_69.3 V[L 13.780 PTH 2.52 VHP 8.355 OP4 -65.80 R4P 340.33 E(C 2.J278

_NJ LON_ |NJ RT _$C |NJ A_NTH _NJ T_M_ PO (_T T_M |NJ E LA7 |NJ 2 LONG
|68.|? ]94,99 6_.80 18 _5 _0 3462.8 -15.24 161.22

13_,6fi 194.98 62.80 21 5 11 3020,0 -15.23 J28.70

124.39 |9?.28 64.52 21 59 17 _837.0 -19.48 IJ7,15

140.74 J92.58 60.92 20 35 |9 3121.0 -)|,0? 134.04

91.64 202.30 6?.93 24 29 54 2339.J -29,54 83.53

]40,00 |86.52 55.9| 20 J4 4 3|91,7 -1.86 J33,79

M|Do((_URSE EX((UT|ON ACCURA(_ ORB|T 0[T[RM_N4 TION AC(URACV

SGT 3_5.3 SGR 409.1 $G3 101.1 ST 1977.6 SR 164.6 SS 579,S
RRT -._343 RRF -,|5|1RTF ,9J23 CRT .3540 CR5 -.5586 CST -,9735

$G8 3_48.9 R23 -.4034 RI3 -.9098 L54 2053.0 MS4 189.1 $54 2.2

SG| 3532.1 SG_ 345.J THA 176.42 EL| 1973.5 £L2 133.9 ELF 1.TO

Z192



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 2. 1965-66 i

LAUNCH DATE JAN 3 1966

HELIOCENTRIC CONIC

RL 147.10 LAL .00

Rp 106.91 LAP "Z,07

RC 142.456 GL 41.63

PLANETOC_NTMIC CONIC

C3 52,403 VHL 7.239

LNCH AZMTH LNCH TINE

90.00 ZI IZ 46

90.00 16 52 20

]00.00 12 55 3

100.00 17 52 47

110.00 0 47 55

110.00 16 20 21

FLIGHT TIME ]ZB.O0 ARRIVAL OAT[ NAY 11 1966

DISTANCE 388.65|

LOL 102.17 VL 27.634 GAL -6.99 AZL 79.93 HCA 191.91 SMA

LOP 293.90 VP 37.513 GkP 8.21A?P 99,86 TAL 219.24 TAP

GP -39.27 ?AL 126.92 ZAP 136,22 [TS Z99.07 ?A£ 117.75 [TE

128.88 ECC .Z0954 1NC10.0745 Vl 30.ZST

51.15 RCA 101.86 kPO 155,69 V2 34.795

205.74 ?AC 70.75 ETC 139.18 CCe-JSB.B4

OLA 24.40 RAL 308.05 RAO 6368,9 VEL 13.I82 PTH 2.41 YMP 7.322 OPA -56.04 RAP 336.15 ECC 1.6624

L-I TIME INJ LAT INJ LONG INJ RT AS_ ZNJ AZMTH ]NJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

3343.91 -23.77 120.64 195.86 74.I5 22 8 32 2743.9 -25.72 112.52

4208.34 .31 172.45 185.98 61.66 IB 2 29 3608.3 -3.48 165.81

3014.29 -26.31 97.J6 196.62 75.27 23 45 17 2414.3 -28.07 88.80

4013.J9 2.60 156.83 184.70 60.21 18 59 41 3413.2 -1,38 150.31

2673.47 "32.16 72.88 198.Z4 77.80 J 32 28 2073.5 -33.53 65.91

3926.78 7.75 147.11 J6J.53 56.60 19 25 47 3326.8 3.30 J40.64

01rFERENT|AL CORRECTIONS

TOE Z.0353 TRA-3.1284 TC3-1.2295 BAU .66|8

ROE ,2|23 RRA .3031RC3 -.0393 FAU .04J05

F0E 1.0756 FRA -.5701FC3 -.6782 8SP 11363

BOE 2,O463 BRA 3.1431BC3 1.2301 FSP -394

LAUNCH OATE JAN 3 1966

HELIOCENTRIC CONIC

MID-COURSE EXECUT|ON ACCURACY ORBIT 0ETERM|NATION ACCURACY

SGT 3627.Z SGR 317.6 SG3 120.2 ST 1806.5 SR 185.7 SS 547.0

RRT -.2990 RRF o1547 RTF .8654 CRT ,6149 CRS -.8180 CST -.9566

SG8 3641.1 R23 -.4415 R13 -.8844 LSA 1884.9 MSA Z09.7 SSA 3.3

SGI 3628,5 SGZ 303.0 THA 178.49 ELl 1810.1 EL2 146,1 ALr 3.64

FLIGHT TI_ 130.OO ARR/VAL OATE MAY 13 1966

OISTANCE 394.383

RL 147.10 LAL .00

Rp 108.91 LAP -2.11

RC 144.737 GL 37.95

PLANE TC_ENTRI¢ (ONIC

C3 44.047 VHL 6.637

LNCH A?MTH LNCH T/ME

90.00 _2 6 31

90.00 16 12 _0

100.00 23 42 3

100.00 17 19 59

1]O.OO I 24 I4

110.00 17 57 54

OJFFERENTIAL CORRECT|ON$

TOE 1.7J6J TRA-2.9592 TC3-1.5406 BAU ,9074

ROE .2057 RRA .2252 RC3 -.0300 FAU .04fl13

FOE ].0038 FRA -.5029 FC3 -,8871 8SP 11714

BDE 1.7284 BRA 2.9677 BC3 1.5409 FSP -433

LOL IOZ.I? VL Z?.754 GAL -8.66 ArL 81.44 HCA J9_.05 SNA 128.33 E(C .20868 INC 8.55_2 V] 30.287

LOP 297.06 VP 37.453 GAP 8.36 ATP 98.27 TAL 217.50 TAP 52._ RCA 101.55 APO 155.11 v2 34.791

GP -32.46 ZAL 12B.99 ZAP 141.92 ETS 303.76 ?A( 121.54 ErE 203.26 ZAC 68.76 ETC 144.00 CLP-158.89

OLA 21.06 RAL 309.79 RAD 6568.7 VEL IZ.861 PTH 2.34 VHP 6.848 0PA -48.8| RAP 335.04 ECC 1.?249

L-| TIME INJ LAT INJ LONG INJ RT ASC INJ 4?MTH INJ T_ME PO CST TIM INJ 2 LAT INJ 2 LONG

3J_4.31 -26,89 106.J0 J93.90 80.78 22 58 45 2534.3 -27.69 97.5B

4331.07 4.26 179.30 183.36 61.98 17 Z4 41 3731.1 .48 172.66

2826.23 -28.86 83.78 194.24 81.85 24 29 9 2226.2 -29.69 75.07

4114.37 6.00 162.42 182.40 60.66 18 28 13 3514.4 2.05 1_5.66

2518.88 -33.60 61.12 194.93 84.57 2 6 12 1918.9 -54,16 5J.90

3994.49 10.27 J50.74 179.81 57.21 19 4 28 3394.5 5.87 144.40

M/0-COURS[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACv

SGT 3724.d SGR 276.6 9G3 132.6 ST 1695.0 SR 188.5 SS 519.8

RRT -.2189 RRF ._450 RTF .8690 CRT .6639 CRS -.6761 CST -.9406

SGB 3734.6 R23 -.4471RI3 -.8684 LSA 1769.3 NSA 217.8 SSA 4,6

5GI 3724.9 SG2 269.9 THA 179.06 ELI 1699.7 EL2 140.4 ALF 4.25

L4UNCN 0ATE JAN 3 1966 FLIGHT TIME 132.00 ARRIVAL 0ATE H_Y IS ]966

HELIOCENTRIC CONIC 0ISTANCE 400.115

RL ]47.10 L4L .O0 LOL 102,17 VL 27.676 GAL -6.31 A?L 82.45 MCA

RP I06.93 LAP -2.35 LOP 300.22 VP 37.392 G4P B.52 A?P 97.18 TAL

RC 147.008 GL 35.28 GP -27.45 ?AL 129,95 TAP 146.17 ETS 307,50 ?AE

PLANETOCENTRIC CONIC

C3 38,817 VHL 6.230 OLA 18.81RAL _11.57 RA0 6568.3 V[L J2.656 PTH

LNCH ATNTH LNCH TIME L-I TIME INJ LAT INJ LONG _NJ RT ASC INJ ATNTH INJ TIME

90.00 22 39 9 3007.95 -27.94 97.01 192.47 8_.22 23 29 I?

90.00 1_ 54 0 4393.65 6.25 182.82 182.5| 62.33 17 ? 14

100.00 0 15 53 2708.69 -29.69 75.14 192.61 86.32 1 1 2

100.00 IT 3 53 4168.14 7.79 165.41 181.67 61.05 18 13 22

1]0.00 I 49 1 24]7.32 -34.18 53.22 192.82 89.24 Z 29 18

110.00 17 47 15 4032.28 11.65 152.79 179.35 57.63 18 54 27

CIFFERENTJAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

T0E 1.5]79 TRA-2.8240 TC3-1.8142 6AU .9415 SGT 3819.2 SGR 253.0 SG3 140.2

ROE ,1971 RRA .1811RC3 -.0115 FAU .04709 RRT -.2041RRF .2452 RTF .8582

FOE .9360 FRA -.4340 FC3-1.0503 BSP 12027 SGB 3827.6 R23 -.4301 R13 -.8_78

B0E 1.5307 BRA 2.8298 BC3 1,8141 FSP -457 SG| 3819.5 SG2 247.7 THA J79.22

198.Z0 SMA 127.79 ECC .20798 /NC 1.5315 VI 30,Z$T

215.74 TAP 53.94 RCA 101.21 APO 154.37 v2 54,?88

123.97 ETE 200.76 ?AC 68.02 ETC 147.76 CLP-159.40

2.30 VMP 6.615 0PA -43.50 RAP 335.17 ECC 1.63B8

PO CST TIM _NJ 2 LAT INJ 2 LONG

2408.0 -28.31 88.36

3783.7 2.49 176.16

2108.7 -29.88 66,34

3566.I 3.87 I56.82

1817.3 -33,90 45.98

3432.3 7.30 J46.40

ORB|T D_TERNINATION ACCURACY

ST 1621.9 IR 188.8 SS 497.T

CRT .6846 CRS --9085 CST -.9262

LSA 1692.3 MS_ 224.1 SSA 5.9

ELI 1627.1 EL2 137.2 ALF 4.59

LAUNCH DATE JAN 3 1966 FLIGHT TIME 134.00 ARRIVAL DATE MAY 17 1966

HELIOCENTRIC CONIC

RL 147.I0 LAL .00

RP 108.94 LAP -2.48

RC 149.266 GL 33.29

PLANETC_ENTRIC CON[C

C3 35.124 VHL 5.927

LNCH A_MTH LNCH TIME

90.00 23 1 57

90.00 _5 45 31

100.00 0 37 J3

100.00 16 56 52

110.00 2 7 26

110.00 17 43 9

DIFFERENTIAL CORRECTIONS

TOE 1.3884 TRA-2.7055 TC3-2.O646 BAU .9695

ROE .1929 RRA .1508 RC3 .OIO6 FAU .04762

FOE .8784 FRA -.36_O FC3-1.1738 8SP 12294

BDE 1.40J7 BRA _.7097 BC3 2.0646 FSP -466

20J.36 SMA 127.27 ECC .20741 INC 6.8358 V! 30.287

213.97 TAP 5_,32 RCA 100.87 APO 155.66 V2 54.786

125.59 [TE 198.53 ZAC 68.13 ETC 1_0.79 CLP-160.IO

OISTANCE 405.844

LOL 102.17 VL Z7.598 GAL -7.97 A?L 83.16 HCA

LOP 303,39 VP 37.333 GAP 8.67 A?P 96.37 TAL

GP -13.67 ?AL 130.18 ?AP 149.44 ET$ 310.55 ?AE

0LA 17.29 RAL 313.36 RAO 6568.4 VEL I2.310 PTH 2.26 VHP 6.$02 0PA -38.95 RAP 335.9_ ECC 1.3781

L-I TIME INJ LAT INJ LONG INJ RT ASC /NJ A?MTH INJ T_ME PO CIT TIN _NJ 2 LAT INJ 2 LONG

2923.55 -28.27 g0.86 -]91.68 88.29 23 50 40 2323.5 -26.21 82.19

4427.53 ?,3_ 184.74 IBZ.44 6_,57 16 59 19 382?.5 3.58 178.05

26_9.02 -29.89 69.23 19J.7J 69.43 I 21 2 2029.0 -29.65 60.43

4197.29 8.74 167.05 18|.67 61.30 18 6 50 3597,3 4.$5 J60.43

_346,76 -34.10 47.71 J9|.63 92,_0 2 46 32 I74_.8 -33.38 38.54

4052,32 12,39 153.86 179.$0 57,88 18 50 41 3452.3 8,05 147.46

MID-COURSE EXECUTION ACCURACY ORBIT OETERNINAT_ON ACCURACY

SGT 3910.8 SGR 241,3 SG3 144.4 ST 15?5.6 IR 192.0 S$ 481.7

RRT -.2106 RRF .2094 RTF .8501 CRT .7028 CRS -.9309 CST -.9135

SGB 39J8,3 R23 -.3980 RI3 -.8498 LSA 1642.7 NSA 230.0 SSA ?.J

SGI 39JJ,2 SG_ 235.9 THA J79.25 EL1 1581.4 EL2 136.J _Lg 4.93

2J93



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 2, 1965-66]

LAUNCH OAT( JAN 3 J966 FLIGMT TIME 136.00 ARRfYAL CAT( N4 v 19 J966

HEL|OC[NTR[C CONIC

RL 142.10 LAL .00

RP 108,94 LAP -Z.6J

NC 151.51J GL 3J.77

PL4N[TOC[NTRIC CON)C

C3 31,197 VHL 5.683

LNCH ATNtH LNCH TIN[

90.00 23 19 1

90.00 15 42 59

100.00 0 53 26

i00.00 16 55 12

IJ0.00 2 2J 53

IJO.OO l? 43 J3

01STANCE 411.569

LOL IOZ.J7 VL 17.522 GAL -7.6) ATL 83.70 HCA 804.51 SNA )26.26 [CC .20699

LOP 306.55 VP 37,275 GAP B.85 ATP 95.73 TAL ElZ.)B TAP 56.69 RCA 100.52

GP -20.75 7AL 129.88 TAP ]$Z.O? ETS 313.08 7AC 126,7] ETE ]96.65 Z4C 68.80

0LA 16.29 eAL 315.18 RAO 6568.5 VEL )2.396 PTH 2.24 VHP 6.454 0PA -35o41

L-J TfN_ _NJ LAT ZNJ LON_ ]NJ RT _6C )NJ AZNTH |NJ T/N[ PO C6? TIN

2864.80 -28.31 86.56 t9J,41 90.44 24 6 46 Z264.8

4443.96 7.83 185.68 182.81 62.70 16 57 5 3844.0

2573.04 -29.85 65.07 191.38 95,62 I 36 19 1975.0

4210.9_ 9.19 167.82 182,08 6|.43 18 5 23 3610.9

2296.25 -33.88 43.78 191.12 94.81 3 0 10 1696.2

4060.50 12.68 I54.33 180.00 57.99 18 50 54 3460.5

01FF[R[NTIAL C_R[CT_ON$

TO[ 1,Z992 TRA-2.5976 TC3-2,3056 84U .9956

ROE ,1919 RRA .J264 RC3 .0326 FAU .04746

rOE ,8278 FRA -.50]3 rC3-l.2722 86P )2600

B0[ 1.5153 BRA 2.6002 8C3 2.3058 F6P -473

INC 6o2970 vJ 30.167

APO 151.99 VZ 34.7B5

ETC 153.30 CLP-160.B7

RAP 357.II £CC 1,5315

_NJ 2 L4T IN) Z LONG

-27.95 T?.91

4.l] 178.97

-29.35 56.30

5,50 161,18

-32,85 34,70

8.36 147,90

ORBIT DETERMINATION ACCURACY

ST 1546.5 SR 19T.6 SS 469.0

CRT .?225 CRS -.9488 CST -.gOZB

LSA 5611.1NSA 254.4 554 8.4

EL1 1555.1 £L2 136,0 ALF 5.31

N|0-COUR$[ EXECUTION kCCURACV

SGT 4003.4 5GR 257.6 SG3 146.8

RRT -.2J65 RRF .le5Z RTF .8446

$GB 4010.4 RZ5 ".355J R) 3 -.84_4

SGJ 4003.7 $GZ 23J.9 THA )T9.26

LAUNCH D4T[ JAN 5 ]966 FLiGhT TZN_ 138.O0 ARRrVAL 0ATE NAY 21 1966

HELIO(£NTR)C CONIC

RL 147.J0 LAL .00

RP 108.94 LAP -2.22

RC 153.745 GL 30.58

PLAN£?OCENTRIC CONIC

C3 30.Oil VHL 5.478

LNCH A?NTH LNCH TIN[

90.00 23 32 24

90.00 J5 44 _O

100.00 ) 8 lB

IO0.O0 16 57 13

JJO.O0 _ 33 44

110.OO 17 46 J6

O]F¥£RENTIAL CORRECTIONS

fb( 1.2583 TR*-Z.4952 TC5:ZT_47 B_u 1.0212
ROE .J933 RRA .lO]J RC3 .05_4 FAU .04692

FOE ,7850 FRA -.2453 FC3-1.3534 B$P J_967

BOE 1.2515 BRA 2.4974 Be3 2.54_3 FSP -481

01STANCE 417.188

LOt. 102.17 VL 87.447 GAL -7.25 47L 84.13 HCA 107.67 SNA 126.Z6 £CC .20672 [NC 5.8744 VJ 30.287

LOP 309.71 vP 37.219 GAP 8,98 AZP 95,2J TAL 210.38 TAP 58.04 RCA J00.]6 APO ]52._6 V2 34.784

GP -18.44 ?JL J29.Z0 TAP 154.24 [TS 315.|5 ?A[ 117.52 [T[ 195.03 74( 69.86 £TC 155.39 CLP-161.69

0LA 15.66 RAL 317.05 RAO 6668.2 VEL 12,304 PTH 2.22 VHP 6.447 0P4 -32,43 RAP 338.52 [CO !.4939

L-| T]MtE )NJ LAT XNJ LONG IN) RT ASC IN) AZNTH XNJ T|N_ PO CST TIN IN) 2 LAT IN) 2 LONG

2823.42 -28.2_ 83.53 19J.57 91.96 24 19 28 2223.4 -27.68 74.91

4448.44 7.97 18_,93 )83.46 62.7A 16 58 58 3848.4 4.25 179.22

2535.27 -_9.74 8_.11 191.49 93.J7 I 48 52 1933.3 -28.98 53.39

42J3.82 9._8 167.98 )82.76 61.46 IB 7 27 5613.8 5.40 161.34

E_9:7_ "53,64 40.96 591.11 96.46 3 JI 24 J659.T -32.38 31.95

4060.14 12.86 154.3) )80.25 57.98 18 53 56 3460.| 8.34 147.88

N|0-COURS[ EXECUTION ACCURACY ORBIT O[TERN[NATION ACCURACY

$GT 4091.7 $GR 239.4 653 148.1 ST 1529.7 SR 205.0 56 4_9.9

RRT -.Z154 RRF .1182 RTF .8412 CRT .7441CRS -.9655 CST -.8942

S_B 4i04.7 R23 -.3075 R)5 -.8410 LSA 1_92.5 NSA 237.5 5sA 9.7

SGI 4098.0 6G2 233.8 THA JT9.28 ELI 1557.4 [LZ 136.3 ALF 5.74

L_UNCH 0ATE J4N 3 1966 FLZGNT TIN£ Ja0.O0 ARRIVAL 04TE NAY 13 1g_6

HELIOCENTRIC CONIC

RL 147.10 LAL .DO

RP 108.94 L_P -2,85

ec i_.9_2 _L 29,62
PLAN_TOC[NTR|C CON|C

C3 28.093 VHL 5.500

LNCH ATMTH LNCH TIN£

90.00 25 43 14

90.00 15 49 1

100.00 I 16 52

100.00 17 2 0

110.00 2 43 48

110.00 17 5) 58

DIFFEREN?IAL CORRECTIONS

TOE 1,1820 TRA-2.405| TC5-Z.SO08 BAU ).0523

• 0£ .19_ RR_ .0850 RC3 .0714 FAU .0466)

roe ,7339 rRA -,2OO_ rC3-1;43_4 BSP 13637

606 1.1980 BRA 2.4066 BC3 2.80J8 F6P -510

OISTANC[ 423.000

LOL lOZ.17 VL 27.375 G4L -6.88 k_L 84,47 NO4 2)0.82 SNA ]_5.71 ICe .206_9 INC 5,_522 vl $O.Z6T

LOP 512.87 vP 57.|6_ G4P 9.14 AZP 94.75 TAL Z08.56 TAP 59.58 RCA 99.79 APO |51-16 VZ 34.764

GP -16._8 ?AL 128.20 ZAP 156.08 ETS 5]6.85 ?AE 128.13 ET£ 195.68 ZJC ?1.20 £7C i57.16 CLP-162.51

0LA J5.3_ N4L 318.97 RA0 8568.1 VEL 12.226 PTH 2.20 VHP 6.465 0PA -29.85 RAP 540.10 ECC 1.4613

L-I TIME IN) LAT IN) LONG _NJ RT ASC IN) 4ZNTH |NJ T_M[ PO CGT TIN _NJ 2 L4T ZNJ 2 LONG

2794.66 -28.12 81.43 192.06 93.01 14 19 48 1194.7 -27.48 12.84

4444.56 7.84 18_.69 184.33 62,70 J? 3 6 3844.2 4.12 118.98

2505.$4 -_9,62 _0.05 191.96 94.Z_ I 58 58 1905.5 -28.TI _1.36

4ZOB,?O 9.12 161.69 IB_.65 6J.41 18 12 9 3608.7 5.23 161.06

2233.49 -33,42 38.94 191.30 97.64 3 ZO 59 1633.5 -52.00 30,OO

4053.33 JZ.4Z 155.94 181.68 57.89 18 59 9 3455.3 8.09 J41.52

N|0-COUR$_ EXECUTION ACCURACY ORBIT 0ETERN/NAT[ON ACCURACv

SGT 4208.9 SGR 243.7 $53 149.6 ST 1_14.8 SR Z]3.] $5 44_._

RflT -.2065 RRF .0730 flTr ,8425 CRT .2636 ORS -.9738 C5T -.8876

SGB 4115.9 RE3 -.2530 R13 -,8423 LSA 1515.4 NSA _3T.7 SSA Ji.I

661 4209.2 SG2 238.4 THA 179.35 ELI 1523.6 [L2 136.8 ALF 6.18

LAUNCH OAT[ JAN 5 ]966 fLiGHT TI_ 142.00 ARRIVAL OATE NAY 2_ 1986

H[LIO_[NTR)C CONIC

RL 141.J0 L_L .00

RP 108,94 LAP -2.93

RC 1_8.188 GL ZB.85

PLAN£TOCENTRIC CONIC

C3 26.437 VHL S.142

LNCH A?NTH LNCH TIN[ L-) T_N_ JNJ LAT

90.00 Z3 52 ]l 2775.73 -_8.09

90.00 1_ 56 l 4432.8? 7.48

100.00 I 25 45 2486.68 -29.5I

100.00 17 9 4 4597.15 8.74

IZO.OO 2 52 28 2215,54 -35.25

110.00 17 58 5) 404).25 11.98

OIFFERENT)AL CORRECTIONS

TOE ].5893 TRA-2.Z67J ?C3-_.9933 BAU ).0584

RO_ .2011 RRA .0692 R(_ ,0930 FAU ,04419

r0£ ,7294 FRA -.J186 FC3-1,4471 BSP 132J?

BOE I._061 eRA 2.2682 8C3 2.994? rsP -454

0ISTANCE 428.711

LOL 102.17 VL _7.300 G_L -6.50 ATL 84.75 HC_ 113.98 SNA 125.30 ECC .2066"1

LOP 5)6,04 VP 3?.J)Z GAP 9,29 ATP 94.36 TkL _0_.73 TAP 60.71 RCA 99.41

GP -)5.05 7AL 126.93 TAP J52.69 ET$ 318.23 ZAE 128.60 ETE 192._4 Z_C 72.74

INC 5.2480 Vl 30.287

4PO 1_1,19 V_ 34.7B_

[TC 1_8.67 CLP-163,33

0LA

IN) LONG IN) RT 45C IN) ATNTH IN) TIN)

80.06 192.85 93.69 24 38 27

)85.04 )85,40 62,61 57 9 54

58,67 192,73 94.97 2 7 J2

)6?,04 J84.72 8).30 18 19 |

3?.55 19_.EJ 98.44 3 29 23

)53.28 |_,78 57.74 ]9 6 12

NI0-CCIURS[ EXECUTION ACCURACY

$GT 4_52.8 SGR 256.7 SG3 J47.0

RRT -.J905 RRF .0662 RTF ,83)6

SGB 4160,5 R25 -.2294 R13 -.85)5

$61 4253.0 66_ 252.0 THA 179.34

)_.22 RAL 310.97 RA0 6568.) VEL 1_.J_8 PTH 2.)8 VHP 6.50) 0PA -27.59 RAP 541.80 ECC ).4351

PO CST T|N IN) 2 LAT IN) 2 LONG

2175.7 "2?,29 71._B

5852.9 3.75 128.35

J886.7 -28.51 _0.01

3597,Z 4.84 J60.4_

1615.3 -31.72 28.66

344].2 7.64 J46.87

ORBIT _ET[RN]NAT)ON ACCURACY

ST J545.4 SR _5.5 SS 457.8

CRT .7985 ORS -.9853 C]T -.8853

LSA J607.3 N5A 242.4 55A I_,0

ELI ]553.9 CL2 134.9 JLF 6,71
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES 4VOL. 2. 1965-66J

LAUNCH OAT[ JAN 3 |966 FLIGHT TIME |44,00 ARRIVAL OATE Ndv Z? 1966

|24.64 [CC .20560 ]NC 5.0067 V! 30.787

62.03 RCA 99.02 APO 150,66 V2 34.?J?

191.58 IAC 74.44 ETC 159.98 CLP-164.|5

HELIOCENTRIC COq|C DISTANCE 434.41Z

RL 147.10 LAL .DD LOL 10Z.17 VL Z7,229 GAL -6.1J 4ZL 64.99 NC4 217.14 SNA

eP I0S.94 LAP "3.02 LOP 319.Z0 VP 37,061 GAP 9.45 AIP 93.99 TAL 204.89 TAP

RC 160.359 GL ZB.Zl GP -13.77 7AL 125.44 ZAP 159.12 ITS 319.32 ZAE 128.98 IT[

PLAN[TOCENTRJC CONIC

C3 24.990 VHL 4.999 DLA J5.29 RAL 323,05 RAO 6563.0 ¥EL |2.098 PTH 2.|7 VNP 6,5§I DPA -25.33 RAP 343.59 EEC 1,4]I)
LNCN ATNTH LNCN TiME L'| TIME INS LAT INS L_NG ZNJ RT A$C INS ATMTH INS TIME

90.00 0 3 42 2764.62 -28.04 79.25 193.90 94.10 0 49 47

90,00 16 3 2 4d16.16 6,96 184.|0 186,64 62,46 17 16 38
500.00 I 33 Z3 2475.37 -29.43 57.84 193.76 95.40 2 14 39

JO0.O0 11 IS E 4180.64 8.Z0 166.1| 185.97 61.15 19 2? 45

110.O0 5 0 14 2205.66 -33.15 36.66 193.22 96.96 3 36 5?

llO.OO IJ 7 41 4025,12 11.59 152.40 184,03 37.35 19 J4 46

DIFFERENTIAL CCleRECTIONS NIO-COOR$[ [XECuT|ON ACCURACY

TOE 1.1750 TRA-2.1599 TC3-3.2381 eAU 1.0824 SGT 4343.3 SGR 266.7 SG3 146.?

ROE .205Z RRA .0328 Re5 .1099 FAU ,04314 RRT -,|700 RRIr .0451 RTF .831_

rOE .6993 FRA -.0719 FC3-1.4945 85P J364Z SGB 4353,3 R23 -.1897 RJ3 -.8316

gO[ 1.19Z8 Sea 2,1606 BC3 3.2400 FSP -465 SG1 4343.6 SG2 262.8 THA 179.40

FO CST TIM INS 2 LAT |NJ Z LONG

2164.6 -27.18 ?0.69

3616.2 3.22 171,41

1875.4 *26.39 49.19

53sO,6 _.29 159.51

J603.1 -31.54 77.80

54Z5.1 t.03 146.02

ORS|T _[TERN[NATION ACCURACY

ST 1554.3 SR 236.0 SS 4_4.6

CRT .8232 CRS -,9913 CST -.8839

LSA 1618.6 NSA ZAI,I sSA 13.7

ELl 1566.3 EL2 132.9 ALF 7.J8

LAUNCH OAT[ JAN 3 1966 FLIGHT TINt 146,00 ARRIVAL CATE MAY 29 1966

HELIOCENTRIC CONJC DISTANCE 440.107

RL 141.IO LAL .00 LOt. I02.17 VL 27.158 GAL -3.72 ATL 83.20 HCA 220.30 SNA
RP 108.95 LAP -3.10 LOP 32Z.37 VP 37.01I GAP 9,6I AZP 93.66 TAL 203.04 TAp

RC 162.536 GL 27.66 GP "12,70 ZAL 123.74 ZAP 1_,41 (T$ 320,17 ZAE 129.50 ET(

PLAN( T(XENTRIC CONIC

C5 25.710 VHL A.869 DLA 15.33 RAL 3_3.23 RAO 6368.0 V[L 12.043 PTH 2.15 VNP

LNCH AZNTH LNCH TIN[ Lo_ TIM[ rNJ LAT

90.OO 0 10 13 2760.18 -28.02

90.00 16 13 54 4394.90 6.28

lO0,O0 I 40 3 2470.56 -29.41
100,00 17 28 43 41fl9.83 ?.§I

110.OO _ ? 19 2197.47 "53.06

JIO.OO IB 17 59 4003.30 10.61

DIFFERENTIAL CORRECTIONS

TOE 1.J183 TRA-2,OalO TC5-5.4737 BAU I,JO24

RO_ .2098 RRA .0374 RE5 .1239 FAU .04115

FOE .6783 FRA ",0217 FC3-1.5245 gSP 13909

BDE J.J96_ BR_ 2.04J3 8(5 3,4779 FSP -460

124.39 ECC .20713 INC 4.7982 vz 30.787
63.33 RCA 99.62 APO 150.16 V2 54.169

190,76 ZA( 76.27 CT( 161.13 CLP-164.96

6,610 OPA-23.65 RAP 343.43 ECC 1.3902
|NJ LONG |NJ RT AS( INS _Mr_ INS T_NE PO CST TIN XNJ 2 LAT INS 2 LON_

?_.92 193.19 94.26 0 36 13 2160,7 -27.1_ TO.3?

J82.89 188.07 62.33 17 29 9 3794,8 E.33 176.22

37.47 193.05 93.39 2 21 13 1_?0.4 -2b.35 48.83
164.95 187,40 60.98 19 38 3 3559.8 3,39 138,56

56.19 194.30 99,23 3 45 55 1597.5 -31.43 27.34

131.33 185.49 97.53 19 24 45 5405.5 6.29 144.98

NIO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

5GT 4476,5 5GR 276.5 5¢3 543,6 ST J57B.5 SR 241.7 55 456.6

RRT -.J439 RRF .0336 RTF .8306 CRT .8497 CRS -,9954 CST -._85_

SGg 4433.0 R23 -.1590 R15 -.8305 LSA 1644.4 MSA 238.9 $SA 14.4

SGJ 4426.3 $G2 273,5 THA 179.47 ELI I592.5 £L2 129.2 ALr 7,63

LAUNCN OATE JAN 3 1966 YLIGNT TINE 149.O0 ARRIVAL OATE NAY 31 1968

HELIOCENTRIC CONZC DISTANCE 445.795

RL 147.10 LAL .00 LOL 102.17 VL 21,099 GAL -3.51 AZL 83.38 NCA 22_.46 SMA

RP 108,92 LAP -3.17 LOP 375.53 VP 36,963 GAP 9.78 ATP 93.53 TAL Z01.17 TAp

ec 164.699 GL 27.18 GP -11.79 ?AL 121,85 ZAP 161.39 ETS 320.19 7AE 1_9.57 [T[

PLANETOCENTRIC CONIC

C3 22.574 VHL 4,751 0LA 13,90 RAL 327.31RA0 6567.9 VEL 1].998 PTM 7.14 VNP 6,676 0PA -21.90 RAP 347,37 ECC 1.3715

LNCH ATNTH LNCH TIME L-! TIME INS LAT INS LONG INS RT ASC INS A_NTN INS TIME PO CST TIM _NJ E LkT INS Z LONG

90.00 0 ]5 95 7761.57 -28.03 79.02 196.71 94.21 1 I 54. 2161.6 -27,13 10.47
90.00 16 28 29 4369.46 5.48 181.46 199.68 62.18 17 41 lT 3769.5 1.72 174.61

J00.00 J 46 2 2470.63 -29.42 37.50 J96.56 93.37 2 27 15 1670,_ -28.33 48.87

100.00 17 40 59 4135,44 6.70 163.59 189,01 60.90 18 49 55 3535.4 2.76 157.02

110,00 3 13 31 2196.07 -33.05 36.08 196.03 99.29 3 50 Z? 1596.1 -31.41 11.24

110.00 18 29 40 3982,96 9.84 150.JI 187.J0 37.10 19 36 3 3583.0 5.44 J43.79

CIFFERENTIAL CCRRECTIONS MID-COURSE EXECUTION ACCURACY OR81T DETERNINA TJON ACCURACY
TOE 1.1910 TRA-J.9160 TC3-5,7|54 _AU 1,12Z0 SGT 4505,4 SGR 290.8 SG_ 144.4 ST 1610.5 SR 238.6 SS 460.0

ROE .2143 RRA ,0228 RE5 .1370 FAU .04032 RRT ".1199 RRF .0313 RTF .9303 CRT .8733 CRS -,9915 CST -.8886

rOE ,6601FRA .0260 FC3-1.3464 8SP 14195 SGO 4314,8 R_5 -.I324 R13 -.9502 LSA 1678.5 NSA 254.9 SSk 15.3

BOE 1,2102 BRA 1.9161 BE3 3.7179 FSP -457 SG1 4305.6 SG2 268.7 THA 179.55 ELI 1626.4 EkZ 123.8 ALF 8.05

123.96 ECC .20161 1ME 4.615Z Vl 50.78?

64,63 RCA 98.21 APO 149,T0 vz 34.192

190.06 7AC 76.19 ETC 162,13 CLP-]65.73

LAUNCH DATE JAN 5 1966 FL_GNT TINE 130.00 ARRIVAL 0ATE SUN 2 1966

HELIOCENTRIC CONIC DISTANCE 451.473

RL 147.10 LAL .O0 LOL 102.17 VL 2?.021 GAL -4.90 AZL 83.5_ HCA 226.62 SMA

RP 108.91 LAP -3.25 LOP 328.70 VP 56.917 GAP 9.94 AZP 93.06 TAL 199.50 TAP

RC 166.847 GL 26.73 GP -11.00 7AL 119.79 TAP 162.68 ETS 321,20 7AE 1_._2 IT[

PLAN_TOCENTRIC CONIC

C3 71.565 WL _.644 DL_
LNCH ATNTH LNCH TIME L-] TZN[ _NJ LAT _NJ LONG INS RT ASC INS A_MTH INS T|ME

90.00 O 20 32 2768.24 -28.06 79.31 198.48 93.96 1 ? 0

90.00 16 42 38 4340.67 4.36 179,84 191.30 62.02 17 54 59

J00.00 I 31 25 2476.24 -ZS.4fl 37,90 198.33 95.37 2 32 41

100.00 I? 34 47 4107.9J 5.79 162.06 190.82 60.62 19 5 15

IIO.O0 3 20 Z 2198.9T -33,08 36.50 197.8J g9.16 5 _6 4]

110.00 18 42 39 3957.94 9.91 148.77 188,91 56.66 19 48 37

DIFFERENTIAL C_RECTIONS MI0-COURS[ EXECUTioN ACCURACY

TOE I.ZJSO TRA-J.7854 T23-3.9347 BAU 1,1410 5GT 4591.6 SGR 303.5 SG5 143.0
RDE .2188 RRA .0091 RE5 .1483 FAU .03887 RRT -.0926 RRF .052J RTF ,9305

FD[ .6444 FRA ,0?24 FC5-1.5605 _SP 14445 SGB 4591.6 R23 -.1098 R13 -.9304

806 1.2326 BRA J.T833 BE3 5.9374 FSP -435 SG] 4361.7 SGZ 302.0 TNA 179,63

123.55 ECC .20937 INC 4.4523 V! 30.287

65.92 RCA 9?,?9 APO 149.27 V2 34.?96

169.46 7AC B0.19 [TC 165.03 CLP-166.53

J6.36 RAL 329.92 RAO 6367,9 VEL JJ.936 PTH 2.J5 VHP 6.734 DPA -20.23 R4P 549.35 [CC J.3349

PO CST TIN _NJ _ LAT INS 2 LONG

2168.2 -27,22 70.93

5?40.? .?9 173.20

1976.2 -28.40 49.26

5507.9 1.83 153,51

1599.0 -51.46 2_.45
333?.9 4.49 142,48

ORBIT 0ET[RM|NATION ACCURACY

ST 1630.9 SR 2?0.0 SS 464.9

CRT ,9000 CR5 -.9973 CST -.8937

LSA J720.9 NSA 229.2 55A 16.?

ELI 166_,9 EL2 116.5 ALF S.42
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 2, 1965-661

LAUNCH OATE JAN 3 1966 FLIGHT TIME 152.00 ARRIVAL DATE JUN 4 1966

HELZOC[NTRIC CONIC

RL 147,10 L_L .00

Rp 108,89 LAP -3.29

RC |G8,980 GL 26,34

PLANETOCENTRIC CONIC

C3 20,675 VHL 4.547

LNCH ATMTH LNCH TiME

90.00 0 25 18

90.00 16 58 24

100.00 1 56 21

100.00 18 10 E

110,00 5 25 58

110.00 18 56 54

DISTANCE 457.147

LOL 102.17 VL 26.954 G4L -4.47 AZL 85.69 HCA 2Z9.78 SMA 125.12 ECC .20916 |NC 4.3055 VI 30.281

LOP 531.87 VP 56,8?2 GAP 10.12 AZP 9Z.78 TAL 197.4J TAP 67.19 RCA 97.55 APO 148.88 VZ 34.800

GP -10.52 ZAL 117.52 7AP 163.69 ET$ 321,41 ?AE 110.04 ETE 186.94 ZAC 82.25 [TC 165,82 CLP-J6?.50

0LA 16.96 RAL 332.45 R40 6567,8 VEL 1J.919 PTH 2.12 VHP 6,836 0PA -18.68 RAP 351.32 £CC 1.3403

L-I TIME ZNJ LAT INJ LONG |NJ RT A$C INJ ATNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2?79.82 -28.11 80,35 200,48 93.54 J Jl 38 2119.8 -27.32 71.TB

4308.83 3.55 i78,06 193.53 6|._9 18 10 12 5709.8 -,24 171.42

2486.24 -29.51 58.64 200.56 94,96 2 37 47 1686.t -28,51 49.98

4071.65 4.77 160.58 192.85 80.46 19 18 0 5477.6 ,BO 153.85

2205.82 -33.15 36.83 199.85 98.86 4 2 44 1605.8 -31,37 27.96

3930.85 7.90 147.55 190.92 56.65 20 2 25 3330.8 3,46 141.06

MID-COURSE EXECUTION ACCURACY OR81T 0ETERMiNATION ACCURAC Y

$GT 4650.5 $GR 516.0 $65 141.4 ST 1702.4 SR 28J.5 55 47_.5

RRT -,0642 RRF .0384 RTr .8304 CRT ._250 CR$ -.9956 CST -.9OO4

5GB 4661.2 R23 -.0921RJ3 -.8303 LSA 1775.1MSA 222.2 554 17.8

561 4650.5 SG2 315.4 THA 119.75 ELJ 1722.2 EL2 107.1 ALF 8.71

DIFFERENTIAL CC_RECTION$
TOE 1.2459 TRA-I,6405 TCJ-4.1_60 BAU 1.1579
RDE ,2234 RRA :_0036 RC_ .1579 FAU o051_0
rsE .6329 rRA .I192 rC3-l,561B BSP 14636
BOE J.2658 BRA 1,6405 BC5 4,1890 FSP -445

LAUNCH DATE JAN 5 1966 FLIGHT TIME 154.OO ARRIVAL DATE JUN 6 J966

H[LIO(ENTRIC CONIC 0ISTANC[ 461,810

RL 147.10 LAL .00 LOt. 101.17 vk 26.688 GAL -4.04 AZL 85.65 HCA

RP 10_.88 LAP -3.55 LOP 355.04 vP 56.829 GAP 10.29 AZP 92,52 TAL

RC 171.096 GL 25,94 GP -9.72 ?AL 115,09 7AP J64.65 ET$ 521.43 ZAE

PLANETO_ENTRIC CONIC

C3 19.897 VHL 4.461 0LA 17.63 RAL 33_.|2 RA0 6567,8 VEL 11,896 PTH

LNCH ATMTH LNCH TIME L-Z TIME INJ LAT

90.00 0 29 18 2796.04 o2e.16

90.00 17 15 41 42?4.52 2.44

100.00 2 0 56 2500._5 -29._9

100.00 18 26 44 4045,06 5,68

IJO.O0 3 5J 46 2216.35 -33.26

110.00 19 IZ 25 3902,02 6.82

DIFFERENTIAL C(_I_RECTION$

TOE 1.2828 TRA-1.4927 TC3-4.4|79 BAU 1,J760

ROE ,22?9 RRA -,O155 RC3 .165| rAO .05583

rO_ .6207 FRA ,1622 FC5-1.5590 8SP 14900

80[ 1.3029 8R4 1,4928 BC5 4.4209 FSP -442

232.94 SNA 122.71 E(C .21054 INC 4.1718 Vl 30.187

195.52 TAP 68,46 RCA 96.90 APO 149.53 V2 34.805

150,2_ ETE I_B,46 7AC 84,57 ETC 164.55 CLP-168.06

2.11 VHP 6.925 OPA -17,18 RAP 355.35 ECC 1.3175

|NJ LONG [NJ RT ASC INJ AZMTH INJ T[NE PO CST TIN INJ 2 LAT INJ 2 LONG

81.54 202.75 92.96 I 15 54 2196.0 -27.47 72.94

J76.|3 195,79 61.78 18 26 56 5674.3 -1.56 169.50

59.69 202.65 94.43 2 42 37 1900.5 -28.66 51.01

158.59 195.10 60.31 19 34 9 5445.1 -,30 152.O6

57.6_ 20_.1_ 98.40 4 8 42 1616.5 -51.74 28.75

145.80 J93.J6 56.42 20 17 25 3302.0 2.36 139.55

NI0-COUR$[ EXECUTION ACCURACY ORBIT OETERNXNATION ACCURACY

SG7 4711,9 SGR 528.3 SG5 139,8 ST 1758.8 SR 292,B 55 479.3

RRT ".0_6_ RRr .0451RTF .8519 CRT .9429 CRS -.9924 CST -.9078

$GB 4735.3 R2_ -.0755 RJ3 -.8319 LSA 1835.8 NSA 213.6 SS4 18.9

SGJ 4721.9 $G_ 528.1 THA 179.85 ELI 1780.4 EL2 96.4 ALF 8.95

LAUNCH DATE JAN 5 1966 FLIGHT TIME 156.00 ARRIVAL 04T( JUN 8 1966

HELIOCENTRIC CONIC

RL 147.10 LAL .00

RP 108,88 LAP -5.56

RC 173,196 GL 25.55

PLANETOCENTRIC CONIC

C3 19.230 VHL 4,385

LNCH ATNTN LNCN TIME

90.00 0 52 55

90.00 17 34 51

100.00 2 5 16

100.00 18 44 51

110.00 5 57 50

JlO.O0 19 29 6

DIFFER[NTIAL CORRECTIONS

TOE 1,5266 TRA-1.5562 TC5-4.6599 8AU 1.1956

ROE .2324 RRA -.0265 RC5 .1700 FAU .03458

FOE ,8097 rRA ,2042 FC5-1.5477 BSP 15161

BOE 1,3468 BRA 1.5365 BC5 4.6450 FSP -459

DISTANCE 468,462

LOL 102.17 VL 26.825 GAL -5.59 A?L 85.95 NCA 236.11 SMA 1_2.32 £CC .21162 ZNC 4.0481 Vl 30.ZBT

LOP 558,21 VP 56.787 G4P 10,46 ATP 92,26 TAL 195.62 TAP 69.75 RCA 96.45 APO 148.21 ¥Z _4.8|1

GP -9.20 7AL 112,50 TAP 165,55 ETS 521,25 7AE 150.45 ETE 188.09 7AC 86.54 ETC 165.16 CLP-168,Bi

OkA 18.57 RAL 337,93 RA0 6561.6 VEL 11.858 PTN 2.10 VHP 7.021 OPA -15.72 RAP 355,40 ECC 1.3165

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH tNJ TIME PO CST TIN /NJ 2 L4T INJ 2 LONG

2616.71 -_8.24 83.04 205,24 92.20 1 19 51 2216.7 -21.65 74.43

4257,45 1,25 174,07 196.30 6|,71 18 45 9 5637.5 -2.54 167.44

2518.91 -29.68 61.05 205.15 93.72 2 47 15 1918.9 -28,85 52.35

4010.49 2._] 156.66 197.59 60.20 19 51 41 5410.5 -1,47 1_O.16

2250,51 -33.59 58.70 204171 97.79 4 14 41 1650.3 -51.96 Z9.76

5871.86 _,68 144,20 195.65 56.24 20 55 37 5271.9 1.21 137,98

N_0-(OUR$_ (_(CUT|ON ACCURACY _BIT 0ETERM|NA TION ACCURACY

SGT 4790.4 SGR 340.3 SG5 156.1 ST 1825.2 SR 305.9 SS 486.5

RRT ".0084 RRF .0541RTF ,8540 CRT .9598 CRS -.9979 CST -.9158

SGB 4802.S R25 -.061! R13 -,8_39 LSA 1900.5 NSA 203.9 SS4 Z0.1

861 4790,4 SG2 540.2 THA 179.97 ELJ 1846.4 EL2 84.2 ALF 9,11

LAUNCH DATE JAN 5 1966 FLIGHT TIN( |_8.00 ARRIVAL 0ATE JUN IO 1966

HELIOCENTRIC CONIC

RL 147.J0 LAL .O0

RP IO8,84 LAP -5.58

RC 115.278 GL Z_.II

PLAN_TOCENTRIC CONIC

C3 18.671 VHL 4.521

LNCH ATNTH LNCH TIN_

90.00 0 58 15

90.00 17 54 52

JO0,O0 2 9 24

100.00 19 4 22

110.00 5 43 17

110.OO 19 46 _9

DISTANCE 474.104

LOL 102.17 VL 26.760 GAL -3.13 AZL 86,07 HCA _59.17 SMA 1E1.94 ECC .21513 INC 5.9344 Vl 30.267

LOP 541.58 VP 56,747 GAP 10.67 ATP 92.0| TAL 191.71 TAP 70.98 RCA 95.95 APO 147.93 v2 34.817

GP -B.74 ZAL 109.74 ZAP J66.40 ET$ 320.69 ZAE 130.64 ETE 187.75 7AC 88.74 ETC 165.75 CLP-169,54

0LA 19.17 RAL 340.89 RAD 6567,6 VEL 11.854 PTH 2.10 VHP 7.123 DPA -14.52 RAP 557.47 ECC 1,5075

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TINE PO CST TIN /NJ Z LAT INJ 2 LONG

2841.72 -29.29 84.87 208.00 91.29 1 23 55 2241.7 -27.9J 76.Z4

4198._6 -.01 171,90 20].07 6|,6B 19 4 30 5598.6 -3,79 16§.Z7

2541.25 -29.77 62,7J 207,94 92,86 2 5J 46 1941.2 -29.05 53.97

5974,29 1.28 154.70 200.55 60.13 20 JO 56 3574.3 -E.70 148.J7

224?.54 "_5.54 40.02 207._5 97.01 4 20 44 J647,5 "52.21 31.O4

3840.?5 4.50 142.57 198.34 56.08 20 50 59 5240,7 .02 136.35

MI0-COUR_ E_[CUTION ACCURACY ORS|T 0ETERMINATION ACCUR4CY

$GT 4854,6 SGR 35J.8 SG3 136.4 ST J896,2 SR 31_.0 $S 494,7

RRT .0J95 RRF .0656 RTF ,8364 CRT .9737 CR$ -.9925 CST -.9240

SGB 486?,3 R25 .0492 RJ5 .8564 LSA 1975,2 MSA 195.6 SS4 21.3

$G| 4854.6 SG2 551.8 THA ,08 ELI 1920,9 EL2 70.8 ALF 9.20

O[FFERENTIAL C_RECTIONS

TDE 1.5776 TRA-|.|699 TC5-4.84_| BAU 1.2102

ROE .1375 RRA -.0560 RC3 ,1726 FAU .05290

roe .6004 rRA .24_6 FC3-1._257 BSP 15595

BOE 1.5979 8RA 1.1705 6C3 4,8462 FSP -455
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES i VOL. 2. 1965-66

LAUNCN OAT[ JAN 3 1966

HELIOCENTRIC CON|C

RL 147.10 LAL .00

RP lOB.B2 LAP -3.39

RC J77.341 GL 24.64

PLANETOC_NTR|C CONIC

C3 18.Z25 VHL 4.269

LNCH ATNTH LNCH TIN(

90.00 0 39 16

90.00 IB 16 43

100.00 Z 13 Z6

100.00 19 25 14

110.00 3 49 9

110.O0 ZO 6 0

FLIGNT TIN[ 160.00 4RRIVAL 04TE JUN 12 1966

DISTANCE 479.734

LOL 102.17 VL Z6.697 GAL -Z.66 A?L 86.17 HCA Z42.44 SNA IZ1.§6 [CC .21486 INC 3.BZ74 Vl 30.Z67

LOP 344.55 VP 36,708 GAP 10.87 AZP 91.77 TAL 169.80 TAP 72.23 RCA 95.45 APO 147.66 VZ 36.8Z4

GP -B.3Z ZAL 106.82 ?AP 167.22 [T$ 320.31 ZAE 130.83 [T[ IB7.45 ?4C 90.98 [TC 166.24 CLP-110.21

0LA 20.02 RAL 344.02 RAD 6567,7 VEL 11.616 PTH Z.09 VHP 7.233 0PA -12.95 RAP 359.56 ECC 1.2999

L'i TIME JNJ LAT ]NJ LONG JNJ RT A$C INJ AZHTH JNJ TIME PO CST TIN JNJ Z LAT INJ 2 LONG

Z870.94 -28.32 87.01 211.02 90.21 I 27 7 2270.9 -27.99 TB.36

4158.00 -I.32 169.64 204.11 61.71 19 Z6 ] 3556.0 -5.09 162.99

2567.30 -29.64 64.64 210.99 91.84 2 56 13 1967.5 -29.27 55.86

3936.87 .02 152.64 203.37 60.11 20 30 51 3336.9 -3.96 146.11

2267.83 °33.70 4J.58 210.67 96.10 4 26 57 1661.8 -32.49 32.56

3609.1! 3.30 140.9J 201.32 55.96 2] 9 29 3209.1 -1.19 134.70

01FrERENTIAL CC_RECT|ONS

TOE 1.4362 TRA -.9916 TC3-5.0236 BAU J.2248

ROE .2426 RRA -.0445 RC3 .1729 FAU .03136

FCE .5929 FRA .2879 FC3-1.4898 8SP 15560

BOE 3.4565 BRA .9926 BC3 5.0267 FSP -427

LAUNCH OAT[ JAN 3 J966

HELIOCENTRIC CONZC

RL 147.10 LAL .00

RP 108.79 LAP -3.39

RC 179.585 GL 24.]4

PLAN(TO_[NTR;C CONIC

C3 J7.894 VHL 4,230

LNCH AZHTH LNCH TIME

90.00 0 42 7

90.00 JB 40 1

I00.00 2 17 Z5

100.00 19 47 Z4

110.00 3 53 14

110.O0 ZO 26 5

DZFFER[NTIAL CORRECTIONS

rOE J.4964 TRA °.8067 TC3-5.1814 BAU 1.2402

ROE .2483 RRA -.0518 RC3 .1704 FAU .02993

FOE .9842 FRA .3275 FC3-1.4478 BSP 15794

BOE 1.5168 BRA .8084 BC3 5.18d2 FSP -424

NI0-COURSE EXECUTION ACCURACY ORBIT D[T[RNINA TION ACCUR4CV

SGT 4911.2 SGR 363.J SG3 134.4 ST 1978.0 SR 326.1 SS 503.8

RRT .0472 RRF .0800 RTF .8386 CRT .9844 CRS -.9757 CST -.9321

SGB 4924.6 R23 .0402 RJ3 .8386 LSA 205B.7 NSA 183.2 SSA 22.4

SGl 491J.Z SG2 362.6 THA .20 ELl 2003.9 ELI 56.7 ALF 9.23

FLIGHT TIM([ 162.00 ARRIVAL 0ATE JUN J4 1966

OISTANCE A85.351

LOL 102.17 VL 26.636 GAL -2.17 AZL 86.27 HCA 245.61 SNA 121.20 ECC .21683 INC 3.7263 Vl 30.287

LOP 347.73 VP 36.671 GAP 11.08 A?P 91.5A TAL I87.88 TAP 73.48 RCA 9a,92 APO 147.48 v2 3a.832

GP -7.96 ?AL 103.75 ZAP 167.99 [TS 318,52 Z_[ 131.01 ETE 187.19 ?AC 93.25 [TC 166.70 CLP-JTO.9B

DLA 20.89 RAL 347.29 RA0 6567.7 VEL 11.802 PTH 2.09 VHP 7.349 0PA -11.60 RAP 1.87 ECC 1.2949

L-I TIN[ INJ LAT INJ LONG JNJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT JNJ _ LONG

E904.24 -28.30 89.44 214.31 88.99 1 30 31 2304.2 -28.14 80.78

4116.15 -2.67 J67._0 207.44 61,80 19 48 38 3516.2 -6.42 160.63

2596.94 -29.89 66.84 21A.31 90.68 3 0 42 1996.9 -Z9.47 58.06

3898.68 -1.28 150.55 206.67 60.13 20 52 23 3298.7 -5.24 144.01

2290.94 -33.85 43.37 Z14,08 95.05 4 33 24 1690.9 -32.78 34.30

3777.45 2.08 139.25 Z04.57 55.87 21 Z9 3 3177.4 -Z.40 133.05

NJ0-COUR$E EXECUTION ACCURACY ORBXT 0[TERNINA TION ACCURACY

SGT 4969.1 SGR 373.5 SG3 132.5 ST 2061.1 $R 337.1 SS 5J1.1

RRT .0741RR_ .0940 RTF .8422 CRT .9916 (RS -.9885 CST ".9396

SG8 4983.1 R23 .0314 RJ3 .8422 kSA 2143.0 N54 173.0 SSA 23.6

SG] 4969.2 5G2 372.5 THA .32 ELI Z088.1 ELI 43.0 ALF 9.22

LAUNCH DATE JAN 3 1966

HELIOCENTRIC CONIC

RL 147.10 LAL .00

RP IO8.77 LAP -3.38

RC 181.409 GL Z3.38

PLANETOCENTRJC CONIC

C3 17.684 VHL 4.205

LNCH AZNTN LNCH TIN[

90.00 O 44 48

90.00 19 4 44

100.00 Z Zl 23

100.00 20 10 48

110.00 4 ] 34

110.00 20 47 9

FLIGHT TIN[ 164.00 ARRIVAL 04TE JUN 15 1966

01STANCE 490.953

LOL i02.17 VL 26.575 GAL -1.66 AZL 86.37 HCA E48.78 SMA 120.85 [CO ._1901 ZNC 3.6301 Vl 30.287

LOP 350.91 VP 36.634 GAP 11.30 ATP 91.32 TAL 185.95 TAP 74.73 RCA 94.37 APO 147.32 V2 34.840

GP -7.63 7AL 100.35 TAP 168.73 [T$ 318.50 ?A[ 131.19 ET[ |86.97 ?AC 95.54 [TC 161.11 CLP-171.69

0LA 21.78 R4L 350.13 RA0 6567.7 VEL 11.793 PTH 2.09 VHP 7.474 0PA o10.29 RAP 3.79 [CO J.Z9JO

L-I TIME [NJ LAT INJ LONG ]NJ RT ASC ]NJ ATMTH INJ TEN[ PO CST T|N INJ 2 LAT |NJ 2 LONG

2941.47 -28.23 92.J7 217.86 87.63 1 33 30 234].5 -28.26 83.50

4073.43 -4.04 164.91 211.07 61.95 20 lZ 38 3473.4 -?.T6 158.21

2629.91 -29.B9 °69.28 217;91 89.39 3 3 15 2029,9 -29.65 60.50

3860.22 "2.58 148.44 210.27 60,21 21 15 B 3260.2 -8.53 141.87

23J6.60 -33.99 4P, 36 217.77 93.88 4 40 1J 1716.6 -33.08 36.24

3746,30 .90 137.63 208?09 55.83 21 49 35 3146.3 -3.39 131.4Z

MJ0-COURS[ EXECUTION ACCURACY ORBIT 0[TERMINATION ACCUR4CY

SGT 5022.2 SGR 383.4 SG3 130.5 ST 2147.4 SR 348.0 SS 517.8

RRT .1003 RRF .1093 RTF .84_7 CRT .9959 CRS -.9604 CST -.9463

SG8 9036.8 RZ3 .0241 RJ3 .8458 LSA 2230.0 MflA 163.8 $5A 24.6

5GJ 5022.4 $G2 381.4 THA .44 ELl 2175.2 EL2 31.2 4LF 9.1T

CIFFERENTIAL CCNRECTION$

TOE 1._806 TRA -.6101 TC3-5.3040 BAU 1.2346

RDE .Z947 RRA -,0578 RC3 .1654 FAU .02849

FOE .5758 FRA .3879 FC3-1.3947 8$P 15988

B0E 1.fl813 8RA .6129 BC3 5.3066 FSP -4|9

LAUNCH DATE JAN 3 1966

HELIC'CENTRIC CONIC

RL 147.I0 LAL .00 LOL 102.17 VL

RP 108.74 LAP -3.36 LOP 354.08 VP

RC ]83.413 GL 22.93 GP -7.34 ZAL

PLANETOCENTRIC CONIC

C3 17.803 VHL 4.196

LNCH ATNTH LNCH TIH[

90.00 0 47 22

90.00 19 30 46

100.00 Z 25 3Z

100.00 20 35 17

110.00 4 8 16

110.00 Zl 9 2

OIFF[R[NTIAL CORRECTIONS

TOE ].8272 TRA -.4041 TC3-5.3874 0AU 1.2684

R0£ .Z6ZO RRA -.0624 RC3 .1579 FAU .02708

FOE .5675 FRA .4067 FC3-1.3318 06P 16188

B0[ 1.6482 8RA .4089 BC3 3.3897 FSP -414

FLIGHT TII._ 166.00 ARRIVAL OAT[ JUN 18 1966

0ISTANCE 496.537

26.516 GAL -1.14 AZL 86.46 HCA 23].93 SNA 120.30 ECC .22158 INC 3.5380 Vl 30.287

36.600 GAP 11.33 AZP 91.10 TAL 184.02 TAP 73.97 RCA 93.80 APO J47.20 v2 34.849

97.22 7AP 169.44 ET$ 317.22 7A[ 131.37 ETE 186.77 ?AC 97.85 [TC 167.47 CLP-JTE.39

0LA 22.67 RAL 354.31 RAO 6567.7 VEL 11.789 PTH 2.08 VHP 7.607 OPA -9.00 RAP 3.92 [CC 1.2897

L-I TIN[ ]NJ LAT INJ LONG INJ RT A$C INJ A?HTH |NJ TIN[ PO CST TIN JNJ 2 L4T INJ _ LONG

2982.43 -28.07 95.J3 221.66 86.J4 I 37 5 2382.4 -28.31 66._0

4030.33 -5,41 J62.49 214.99 62.16 20 37 36 3430.3 -9.10 155.75

2665.9J -29.63 71,97 22J,76 87.99 3 9 58 Z069.9 -29.72 63.J6

3822.08 -3.87 J46.34 214_14 60.34 21 38 39 3222.1 -7.79 J39.74

2344.48 -34.10 47.53 22|.74 92.60 4 47 21 1744.5 -33.36 38.3?

3?J6.28 -.23 136.06 2JI.89 55.82 Z2 10 58 3116.3 -4.73 129.85

MI0-COUR5E EXECUTION ACCURACY ORBIT 0ET£RN;NATION ACCUR4CV

SGT 5072.756R 392.5"$63 126.5 ST 2233,5 SR 358.9 65 523.4

RRT .1262 RRF .1260 RTF .8302 CRT .9974 CRS -.9571 CST -.9525

SGB 5087.8 R23 .0182 R13 .6303 L6A 23i6.6 HSA 155,7 SSA 2_.4

SGI 3072.9 SG2 389.4 THA .36 ILl 2262.0 EL2 23.5 ALF 9.1J
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES *VOL 2. 1965-665

LAUNCH OAT[ JAN 3 |966

H_LIOCENTRIC CONIC

RL |47,|0 LAL ,00

RP |OD.?J LAP -3.33

Rq J85.395 GL 22.26
PLAN[TOCENTR|C CON|C

C3 17.659 VHL 4.202

LNCH ATNTH LNCH TINE

90.00 0 A9 52

90.00 19 57 5?

tO0.O0 2 29 50

100.00 ZJ 0 40

Jzo, o0 A 25 26

110.00 Zl 3I 34

FLIGHT TIN( I68.00 ARRIVAL OAT[ JUN ZO J966

D_STANC( 50R.|04

LOL J02.I? VL 26.458 GAL -.61 AZL 82.55 HCA 255.|Z SMJ 120.|6 (CO ,72438 ]NC 3.4490 vl 30.28?

LOP 357.Z8 VP 36.588 GAP 11.78 aTP 90.89 TAL 182.08 TAP 77.2J RCA 93.20 APO Ja?.J2 v2 34.856

GP -?.07 ?AL 95.19 ZAP J?O.|Z (T$ 315.64 ZA[ 13J.§5 IT| [86.59 74C |00.19 ETC J67.80 CLP-173.08

0LA 23:63 RAL 358.05 nAe 6561.1 VEL J1.192 PTH 2.08 VHP ?.?49 OPA °7,75 RAP 8,01 It( 1.2906

L-| TXN[ JNJ LAT IN| LONG ]NJ RT A$C |NJ AZMTH |NJ TIN| PO (ST T|N [NJ Z LAT |HI 2 LONG

30Z6.88 -27.83 98.55 225.70 B4.SA J 40 i9 2426.9 -28.29 89.75

3987.37 -6.77 I60.07 219.2! 62.44 Z| 4 25 3357.4 -JO.4J 153.28

2704.55 -29.70 74.83 225.87 86.48 3 14 55 2104.5 -29.88 66.03

3784.92 -5,IZ J44.29 218.30 60.5| 22 ) 45 ]184,9 -e.o| 137.66
2_74.17 :34_6 A9.#5 t25.97 _J 123 A S_ 0 1774.2 -_3.52 4o_66
3688.08 -1.33 134.59 215.95 55.84 Z2 33 2 3088.| -5.80 1Z8.36

DZFF[R[NTJAL CORR[CT|ON8

70E ].6955 TRA -.J848 TC3-5,4J88 8AU 1.2797

ROE .2703 RRA -.0656

FD[ .5592 FRA .4487

80( 1.7179 8RA .196|

LAUNCH OAT[ JAN _ 1968

HELrOC[NTRIC CONIC

RL IAT.|O LAL .00

RP |08.88 LAP -3.28

RC |87.357 GL 2|.49

PLAN[TC_[NTR|C CON|C

C3 J7.864 VHL 4.227
LNCH ATMTH LNCH T|N_

90.00 O 5Z Zl

90.00 20 26 8

100.00 2 _4 26
JO0.O0 2I Z6 45

_IO.O0 4 23 8

110.00 21 54 31

oIFr[RENTIAL CORRECTIONS

TO( 1.7409 TRA .04_0 Y(3-$.4J?_ BAU 1.2942

ROE .2782 RRA -.0875 R(3 .J366 FAU .02426

FOE .5309 FRA .483! FC3-J.1758 BSP J6780

e0( J.7830 BRA .0800 8C3 5.4189 rap -428

NIO-COUR$[ (X(CUTION ACCURACY

$GT 5|J5.2 SGR 401.0 503 JZS.3

RC3 .|483 FAu .ozssz RRT .|5|8 RRF .|442 RTF .8544
FC3-J.Z58| 85P |6327 $88 5130.9 R23 .0139 RI5 .8544

8C3 5.4206 FSP -409 $G| 5||5.6 SG2 396.4 THA .69

FL|0HT T]N( llO.O0

0|STANCE 507.848

LOL |OZ.J7 VL 28.400 GAL -.05 A?L 88.84 HCA 258.29 SHA

LOP .44 VP 36.534 GAP lZ.04 AFP 90.68 TAL |80.|6 TAP

GP -8.83 7AL 90.28 ?AP 170.75 ITS 3J].74 ZA_ 1_|.7_ [Y_

OLA 24.35 RAL J.88 RAO 8567.7 V[L 11.800 PTH _.09 VHP

L-] TJN( /NJ LAT |NJ LONG /NJ RT A$C ]NJ ATMTH |NJ T|M[

3074.45 -27.47 IO|.BZ Z_9.96 82.85 ! 43 36

3945.17 -8.09 157.87 223.70 6_.77 2| 31 53

2745.33 -29.50 77.85 230.20 84.91 3 ZO IJ

3749,52 -6.30 J42.32 222.73 60.72 22 29 14
2405.22 -34.18 52.27 230.46 89.80 5 3 14

3862.39 -2.31 133.25 220.26 5_.89 22 55 34

NI0-COUR$[ £_[CUTION ACCURACY

SGT S152.0 SGR 407.0 $03 122.9

RRT .1692 RRF .|461RTF .8592

SOB 5|88.0 R23 -.0002 RJ3 .9592

$GI 5152.5 $G2 40j.I THA .77

ORBIT DETERNINATION ACCURACY

ST 2318.6 SR 369.7 SS 528.0

CRT .9967 CR5 -.9432 CST -.9578
LS4 2401.7 NSA I49.6 SSA 25.8

ELI 2347.7 ELI zg.B ALr 9.03

ARRIVAL DATE JUN 2Z 1966

119.83 E(( .22751 IN( 3.3621 vl 30.287
78.46 RCA 92.52 APO 147.|0 V2 34.868

186.44 7AC 102.53 [TC 168.08 CLP-173.77

7.901 0PA -6.49 RAP J0.23 It[ 1.2940

PO C$T TIN IN| 2 LAT IN| Z LONG

2474.4 -28.|8 93.ZZ

3345.Z -11.68 150.83
ZlaS.3 -29.89 69.07

3149.5 -JO.|6 135.66

1805.2 -33.83 43,05

3062.4 -6.7? J27.O1

ORS|T D[T(RN|NAT_ON AC(URACV

ST 2364.0 $R 379.4 SS 5|3.3

CRT ,9939 (R$ -.9309 CST -.9602

LSA 2444.O NSA J45.| SSA 26.|
_LI 2393.7 [LZ 4J.2 ALF 9.04

LAUNCH 0kTE JAN 3 1966 FLIGHT TIN[ 172,00 ARRIVAL 0AT( JUN Z4 1966

HELIOCENTRIC CONIC
RL 1A?.10 LAL .00

RP 108.65 LAP -3.24

R[ 189.297 GL 20.66

PLANETOCENTRIC CONIC

C3 |8._32 VHL 4,270 0LA 2S.|I RAL
LNCH ATN_N LNCH TIN[ L-I T|N( _NJ LAT

90.00 0 54 5A 3124.65 -_7.O0
90.OO 20 55 2 5904.47 -9.35

100.00 2 39 27 2797.58 -29._0

lO0,O0 2| 53 10 3t16.77 -7.39

110,OO 4 31 29 2437.04 -34.|5

110,00 22 J7 37 3_40.0_ -3.|_

0_FrER[NTIAL C_RECTION$

TOE 1.8262 TRA .2848 TC3-5.34|9 BAU 1._0_4
ROE .2901RRA -.0613 RC3 .|233 FAU .02289

rOE -5398 FRA -5258 FC3-|.0867 _SP 16668

80( |.8491 8RA .2926 8C3 5,3433 raP -396

01STANCE 513,168

LOL J02.1? VL 26,344 GAL .53 AZL 86,72 HCA 26|,41 SNA I|9.51 [CC .23098 [NC 3.2?82 vJ 30.287

LOP 3.62 VP 56.503 G_P 12,3] aTP 90.49 TAL |18.23 TAP ?9.?0 R(_ 91.91 APO IA/.J2 VZ 34.878

GP -6.61 7Ak 86.?0 TAP 17|.38 (TS 31!.46 7_E 13|.90 IT( |86.30 7AC |04.90 [TC 168.32 CLP-174.45

5.82 RAD 6567./ V[k 11.816 PTH 2.09 VHP 8.063 0PA -5.26 R_P 12.41 [CO 1.300!
]NJ LONG _NJ RT AS( _NJ A?NTH |NJ T_N( PO (ST TIM |NJ E LATINJ Z LON0

JOS.4J _34.40 8_.J| | 46 59 2524.6 -27.95 96.88

155._A 228.4_ 63.13 2_0 _6 3304.5 -|2.88 ]_s_.

80.95 234.75 83._0 3 25 55 2J97.6 -29.82 72.ZJ

140.50 227.39 60,95 27 55 7 3|16.8 -11.21 J33.79

54.76 2_5,17 88.32 3 12 7 1831.0 -34.OO 45.52

132.09 2_4.79 5_,9_ 23 18 J? 30A0.1 -7.6| J25.SZ

N|D-COURS[ EXECUTION ACCURACY OR_|T OETERN|NAT|ON ACCURAC Y

$GT _195._ SGR 415.$ SG3 IZZ.O ST 2457.6 SR 390.5 SS 530.6

RRT ._000 RRF .JSJ8 RTF .8640 CRT .9898 CRS -.9244 CST -.966_

$G¢ 5212.2 R23 .OOPl RI3 .8640 LSA 2540.2 NSA |44.| 55A 25,8

SG! 5196.2 SO2 407,0 THA .92 ELl 2487.9 [L2 55.1 ALr 8.94

LAUNCH DATE JAN 3 1966 FLIGHT T|M_ 114,00 ARR/V4L 0ATE JUN 26 1966

H_LIO_[NTRI( CONIC

RL 147.10 LAL .00

RP 108.62 LAP -3.|8
R[ J91.216 GL |9.76

PLANETO_[NTRI( CONIC

C3 18.779 VHL 4.333
LNCH ATNTH LNCH T_N[

90.00 O $7 37

90.00 Z! 24 22

100.00 2 45 3

100.00 22 J9 37

110.O0 4 40 35
110.00 22 40 34

OIrrERENTIAL CORR[CT|ON$

TOE 1.8910 TRA .5427 TC3-5.2|59 8AU |.3098
R0[ .3020 RRA -.0656 RC3 .1090 _AU .0_150

FOE .5307 PRA .5678 F(3 -.9_|3 8SP 16722

60( |.9150 _RA .5466 8C3 5.2170 FSP -588

0|$TANC( 518.661

LOL 102.17 VL 26.288 G_L l.J3 A?L 86,80 HCA 264.65 SNA 119.20 £C( .23482 INC 3.|950 V| 30.287

LOP 6.81 VP 3_.474 GAP 12.61 A_P 90.30 TAL 176.31 TAP 80.95 RCA 9J.21 APO J47.19 v2 34.889
GP -6.4_ _AL 83.10 ZAP 171.9_ [TS 308.75 _A_ 132.07 [TE J86.19 _A( 107._7 ETC 168.52 CLP-I?3.]4

DLA 2_:_O RAL 9.84 RAO 6567.8 V(L 1|.839 PTH 2.10 VHP 8.238 OPA -4.03 RAP 14,59 (CC 1.3090

L-I TIN| |NJ LAT INJ LONG |NJ RT A$C |NJ AZNTH IN| TIN| PO CST TIN IN| 2 LAT IN| 2 LONG

3176.97 -26.39 109.12 239.01 79,35 | 50 34 2577.0 -E?.60 J00.66
3866.01 -10,53 J53.|3 233.42 63.56 22 E8 48 3266.0 -J4.00 J46.J7

2830.59 -28.82 84.09 2_9,47 8/.69 3 32 J4 2230.6 -29.6? 75.3g

368?.62 -8.35 J38.87 232.2? 6J.|9 23 2J 4 3087.6 -|Z.13 132.!2

2469.J2 -34.06 57,26 240.08 86,85 5 2] 44 J869.| -34.J2 48.01

36_J,86 -3.85 13|,13 _29.5| 56.0| 23 40 56 302|.9 -8.Z9 |24.85
N|0-COUR$[ IX[CUT|ON ACCURACY ORBIT O[TERMJNATIC_ ACCURACv

$GT 522?.0 SGR 42J.5 SG3 J19.9 ST 2515.3 SR 400,4 $S 530.6
RRT ._245 RRF .2030 RTF .8689 CRT ,9842 CRS -,9J44 CST -.9695

SG_ 5244.0 R23 .0069 RJ3 .8689 LSA 2597.5 NSA ]45.J $SA 25.|

SG| 52_7,_ SG2 4|0.7 THA |.04 (L| 2546,0 ELZ 70.1 ALF 8.9J

2|98



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 2, 1965-66P

LAUNCH OAT[ JAN ] 1966 FL|GNT T|ME 176.00 ARRIVAL OAT[ JUN Z8 1966

NELIOCENTRI( CONIC OZ$TANCE 524,121

RL 147.I0 LAL .00 LOL 102.17 VL 26.234 GAL 1.76 ATL 86.89 NCA 267.63 SMA 118.89 ECC .23906 1NC 3.]127 Vl 30,287

Rp ]08.58 LAP -3.11 LOP 9.99 VP 36.445 GAP ]2.92 ATP 90.|2 iAL |74.39 TAP 6Z,2] RCA 90.47 APO 14f,32 VZ 34,900

mc 193.1J3 GL 18.80 GP -6.24 7AL 79,49 ZAP 172.49 [TS 308.54 _A[ |32.24 [T£ 186.08 ZAC 109.65 ETC 168.69 ELF-ITS.BE

PLAN[TOCENTR]C CON|C

C3 19.524 VHL 4.4J9 OLA 26.39 RAL J3.89 RAO 6567.8 VEL JJ,S7D PTH 2.|J VHP B.425 0PA -2.86 RAP J6.78 ECC 1,32J3

LNCN AFMTH LNCN TIN[ L-I TIME IN| LAT IN| LONG IN| RT ASC |NJ A?MTH |NJ T|ME PO C$T T|N |NJ _ LATJNJ 2 LONG

90.00 1 0 38 3230.56 -23.66 112.68 243.75 77.60 I 3A 29 2630.6 -27.12 104,5I

90,00 21 33 43 3830.79 -J|.39 |51.08 238.39 63.9B 22 5? 34 3230.8 -14.99 J44,06

I00.00 2 31 26 2873.38 -28.36 67.|9 244.34 80.12 3 39 19 22?3.4 '29.43 78.55

100.00 22 43 37 3665.20 -9,J5 J37,49 237.31 63,42 23 46 40 3063.2 -12.69 J30.7J

110.00 4 50 30 2300.82 -33.91 59.72 2A3.|? 65.40 5 32 11 |900.8 -34.17 30.49

110.00 23 3 Z 3608.33 -4,36 ]30.43 234.39 56'06 24 3 l0 3008.5 -8.79 I24.I4

OIFFERENrIAL CORRECTIONS N[0-COUR$_ _X(CUT[ON ACCURAC_ ORBIT O£TERNJNArJON ACCURAC_

T0E 1.9449 TRA .8083 TC3-3,0486 8AU |.3180 SGT 5256.8 SGR 426.4 SG3 ]17.6 ST 25A9.8 SR 409.3 SS 323.9

ROE .3149 RRA -.0624 RE3 .0939 FAU .02021 RRT ,2472 RR_ .2228 RTF .8746 CRT .9773 CRS -,9039 C$T -.9722

FOE .3183 FRA .6077 FC3 -.8963 BSP 16877 SG6 3274.| R23 .0034 RJ3 .8746 LSA 2631.2 NSA 148.0 $SA 24,1

60[ 1.9703 BRA .8107 BE3 5.0494 FSP -384 SG1 5257.9 SG2 4|3.1 ?HA |.|6 ELi 2381,1 [L2 85.4 ALF 8.93

LAUNCH OAT[ JAN 3 1966 FL|GHT TZME |78.00 ARR|VAL 0ATE JUN 30 J966

HELIOCENTRIC CON|C

RL 141.10 LAL .OO

RP IO8.33 LAP -3o03

RC 194.989 GL 17.79

PLANt[TO(:ENTR|C CON|C

C3 Z0.490 VHL 4.527

LNCH ATMTH LNCH TIME

90.00 ! 4 12

90.00 22 22 33

100.00 2 38 48

_O0.O0 23 10 41

110.00 3 I 18

liD.DO 23 24 40

0J$TANCE §29.3a3

LOL 102.17 VL 26.J81GAL 2.41AZL 86.97 HCA 271.01SMA |18.60 ECC .24579 INC 3.03OT Vl 30.287

LOP J3,JB VP 36.418 G_P J3.26 _?P 89.93 TAL J72.47 T_P 83.48 RC_ _9,69 APO J47.3J v2 34,912

GP -6.0? ?AL 75.90 ZAP i72.99 ETS 301.76 ZAE 132.40 ETE 185.99 ?AC 112.04 ETC 168.81 CLP-1?6.30

OLA 26.89 RAL 17,96 RAO 6367.8 VEL 11.9|| PTH 2.lZ VHP 8.628 0PA -1.69

L-I TIME INJ LAT IN| LONG |NJ RT A$C INJ A?NTH JNJ TIN| PO C$T TIM

3284.34 -24.82 1|6,39 248,38 ?5.92 1 58 56 2684.3

3800.01 -12,30 149.28 243.90 64.38 23 23 53 3200.0

2914.90 -27.84 90,17 249.34 78,64 3 4? 23 2314.9

3644.68 "9,75 |3_,45 _d2,47 61,60 _4 || 23 3044°?

2331.60 -33.72 62.11 250.39 84,00 5 43 29 193|.6

3600.73 -4.66 |30.02 239.37 56.10 2A 24 4| 3000.?

DIFFERENTIAL CORRECTIONS

TOE 1.99_0 TRA J.0876 T¢3-4.8356 8AU 1,3248

ROE ,3290 RRA -,0573 RE3 .0786 FLU .0J898

FOE .flO49 FRA .6481 gC3 -.8019 0SP 17019

BOE 2.01_0 8RA 1.089| B¢3 4.8362 FSP -379

MI0-COURSE EXECUTION ACCURACY

SGT 5282.5 S0R 430.3 $G3 113.3

RRT .2693 RRF .2428 RTF .8807

SG6 5300,0 R23 .O04| R|3 .8807

SGJ 3283.8 SG2 4J4.3 THA J.27

RAP J8.99 ECC 1.3372

IN| 2 LAT IN| 2 LONG

-26.52 108.33

-15.83 142.21

-29.12 81.60

-13.47 129.63

-34,18 32,89

-9,08 123,72

OR0|T 0_TERM|NAT|ON ACCURA(V

ST 2367.0 SR 417.2 S$ 319.2

(RT .9697 ORS -.8926 (ST -.9744

LSA 2647.5 MSA 132.9 SSA 22.9

ELI 2598.? EL2 100.? ALF 8,97

LAUNCH DATE JAN 3 J966 FLIGHT TIME 180.00 ARRIVAL DATE JUL Z 1966

HELIOCENTRIC CONIC

RL 147.10 LaL .00

Re ID8.51 LAP -2.9A

RC |96.84Z GL 16.74

PLAN[TOCENTR|C CONIC

C3 Z1.105 VNL 4.639

LN(_ A7_TH LNCH TIME

90.00 | B 41

90.00 22 50 20

I00.00 3 7 23

IO0.O0 23 34 18

J10.00 3 13 J

JIO.00 23 43 |1

OIFF_RENTXAL CORRECTIONS

TOE 2.0318 TRA 1.3825 TC3-4.38|3 8AU 1.3293

R0E .3442 RRA -.0308 RC3 .O638 FAU .01773

FOE .4911FRA .6904 re3 ".708| 8SP |7133

806 Z.0606 8RA 1.3834 BE3 4.3818 FSP -373

01STANCE 33A.92T

LOL 102.17 VL 26,126 GAL 3.09 A?L 87.05 HCA 274.19 SMA ||8.3| [(C .24892 IN( 2,9484 V| 30.287

LOP 16.37 VP 36.392 GkP 13.62 ATP 89,76 TAL |70.57 TkP 84.76 RCA 86,86 AFO 147.76 VE 34.9Z4

GP -5.93 ?AL 72.35 TAP 173.44 ETS 297,35 7AE ]32.56 ETE 185.91 ZaC 114.43 ETC 168.90 CLP-J7T.IB

DLA Z7.28 RAL Z2.00 RA0 6367.9 VEL JI.962 PTH 2.|3 VMP 8.645 OPA -.34 RAP ZJ.ZO ECC 1.3372

L-I TIRE IN| LAT ]NJ LONG IN| RT AS( IN| ATMTH ]NJ 7|ME PO CST _JM |NJ 2 LAT |NJ 2 LONG

3_36.74 -23.91 120.|6 233.49 74.36 2 4 |8 2736.? -23.63 IJZ.02

3773.29 -13,22 147.83 249.30 64.?3 23 5_ 13 3175.3 -16.32 140.70

Z954.00 "27,28 92,94 _54,44 77.28 3 36 39 2354.0 -Z6.76 84.43

3633.21 -10.|2 |33,80 247.10 61,72 24 34 5J 3033,3 -13.82 128.97

2560.98 -33.48 64.37 235.71 82.68 _ 35 42 1961.0 -3A,13 35.19

3599.05 -4.72 129.94 244.4_ 56.1| 24 45 ]0 2999.! -9.I4 123.63

MJ0-COURS[ £X_CUTION ACCURACY ORB|T DET[RNJNATJON ACCURACY

SGT 3303.4 SGR 433.2 $G3 113.| ST 2367.0 SR 423,8 $S 311.1

RRT .29|4 RRF .2632 RTF .8865 CRT .9609 CR$ -.6803 CST -,9763

SG8 3321.| R23 .0035 RJ3 .8865 LSA _646.6 MSA J59.7 SSA 21.7

$GJ 3304,9 $G2 4]4.3 THA J.37 EL| 2399.2 EL2 116.0 ALF 9.03

LJUNCH DATE JAN 3 1966 FLIGHT TIlV_. 182.00 ARRIVAL DATE JUL 4 1986

HELIC_ENTR|C CONIC

RL 147,10 LAL .OO

RP 108.47 LAP -2.84

RC 198.673 GL 13.67

PLANETOCENTR|C CON|C

C3 23.203 VHL 4.817

LNCH A_MTH LNCH TIf_

90.00 J 14 42

90.00 g3 16 5

100.00 3 11 31

100.00 23 33 37

JJO.DD 3 23 37

110.OO 0 8 16

0ISTANCE 340.261

LOL IO2.17 VL 26.076 Gkk 3.81 _ZL 87.13 HCk 2?7.38 SMA 118.02 [C( .23462 ING 2.863A Vl 30.287

LOP 19.56 VP 36.366 GAP 14.02 ATP 89._3 TAL 168._8 TAP 86.06 RCA 87,97 _PO 148.07 V2 34,936

GP -3.79 ZAL 68.88 ?AP J73.83 ETS 292,24 7AE 132,7J _TE 185.83 ?AC J]6.83 ET¢ 168.95 CLP-IT7.87

0LA 27.36 RAL 25.98 RAD 6567,9 VEL 12.024 PTH 2.15 VHP 9.082 DPA .38 RAP 23.42 ECC 1.3819

L-I T[NE IN| LAT _NJ LONG $NJ RT AS( IN| Ar_TH IN| TI_ PO C$T TtM IN| 2 cAT IN| 2 LONG

3383.45 -22.97 123,42 238,47 72.98 2 |1 ? 2785.5 -25.09 1J3.39

3758,96 -13.70 |46.86 2§4.7J 64.97 24 18 44 3|39.0 -16.96 139.70

2989.34 -26.12 95.43 239.61 76.08 4 7 20 2389.3 -28.37 87.02

3630.10 -10.22 135.62 232,93 61.76 24 36 27 3030.1 -13.92 128.78

2588.62 -33.22 66.A8 261.10 BJ.45 6 # 46 1988.6 -34.05 37.3_

3603.?9 -A.3A 1_0.18 249,48 56.08 I 8 20 3003,8 -8.96 123.69

MI0oCOUR$E _X[CUTION ACCURACY ORBIT 0[TERMINAT|ON ACCURACY

SGT 33J9,6 SGR 433.Z $G3 _I0,9 ST 233A,0 SR 429.J $S 303,0

RRT .3134 RRF ,2849 RTF .89_3 (RT .9309 CR$ -.8676 CST -.9780

SG_ 5337,4 R23 ,003_ RJ3 ,8923 LSA 2632.8 NSA 167,9 SSA 20._

SG! 332J.4 $G2 413.| THA ].48 EL] 2586.5 EL2 131.2 ALF 9.J0

DIFFERENTIAL CCRRECTION$

TOE 2.0664 TRA 1.6980 TC3o4.2897 BkU 1.3307

R0E .360_ RRA ".0422 RE3 .0501FAU .0163J

FOE .4?78 FRA .?332 FC3 -.6J60 BSP ]7J68

BOE _.0976 BRA 1.6966 BE3 4.2900 FSP -366

2199



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 2, 1965-663

LAUNCH 0ATE JAN 3 1966 rLIf_fT TII_ |84.00 ARR|¥AL DATE JUL 6 |966

HELIOCENTRIC CONIC

RL 147.10 LAL .00 LOt. J02o|7 VL 26.026 GAL

RP ]_.A3 LAP -2,_ LOP _.755 VP 36.342 GAP I4.44 AZP 89,49 TAL

RC ZOO.4Sl GL |4o|8 GP °5.67 ZkL 65.51ZAP 174.15 ET$ 286.39 ZAE

PLANETO¢ENTRIC CONIC

C3 25.022 VHL 5.002 OLA 27.74 RAL 29,87 RAO 85U.0 VEL 12.100 PTH

280.57 SNA |17.75 E(¢ .2609i iN( 2.?912 Vl 30.287

166.80 TA# 87.37 RCA 87.03 APo J48.47 v2 34.9A8

|32.85 £T[ 185.77 ZAC 79.65 [T( 284.22 CLP-I78.S6

DISTANCE 545.536
4.57 AZL 8?.22 HCA

LNCH AZNTH LNCH TIME L-I TIME INJ LAT

_0.00 I 23 ? 3427.1_ -22.12

9o.o0 23 _ 4o 375_.22 -1_.83
IOO.oo 3 29 15 30zo.sa -2_.Z0

100.00 0 19 9 3638.07 -!_.03

110.00 9 38 4 2614.31 -_.9S
110.00 O 25 50 3615.10 -4.11

DIFFERENTIAL C(::IIRECTI(_IS

TOE 2.0810 TRA Z.OI4? TC3-3.9931 _ 1.3338

ROE .3771NRA -.O3L_Z RE3_ .O370 _J ,0|549
FOE .4601 FRA .7774 F(3 -.5360 _.$P |7448

BOE Z.1149 _A Z.0149 8¢3 3,9933 rAP -366

2.17 VHP 9.338 DPA _.69

INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CAT TIM
|26,|8 263.5| 71.85 2 20 14 2827.2

|46_M L_0.O_ 65,04 24 41 14 3154.2

97,59 264.84 75,O6 4 19 36 2420.6
135,96 ZS8,13 61,69 J 19 45 3036.1

M,44 266,83 _0,33 6 ZZ 38 L_3IA,_

130.78 254.53 56,O4 J 26 5
NIO-C_URSE EXECUTION ACCURAL _Y

SeT 8332,8 S_ 435.6 SG3 108.5

RRT .33Z9 RRF .303_ RTF .8990

SC.B 5350.5 223 .0023 R13 .8990

SGI 5334,7 SGR 410.6 THA 1.57

L4UN(H DATE JAN 3 I966 FLIGHT TIME 186.00

HELIOCENTRIC EON|E

RL 147.10 LAL .OO

RP 108.39 LAP -2.62

RC Z02.fS4 GL |3.48

PLAN(TOCENTRIC CONIC
¢5 27.210 VML 5.218

LN04 AZNTH LN(_ TI14_ L'I TZNI[
_3.00 1 34 53 345_.80

90.00 0 0 33 3764,32

100.00 3 42 40 3046,67

ID0,00 0 )S 47 _65I,d8

110.00 S 83 J4 26_1.07
110.00 0 4I 4_ _63_,84

DIFFERENTIAL CCRRECTI(_L$

TOE Z.0948 TRA 2.3594 TC,,T-*3._T_ 8/4) 1,3341

ROE .3948 RRA -.O_O| RC3 .0_59 FAU .O1437

FOE .4449 rRA .8_44 F¢3 -.457_ 8SP 17551

_OE 2.1314 6RA 2.35_5 8C3 3.6674 FSP "361

RAP _S.65 EC( !.4118

INJ Z LAT INJ Z LONG
-24.39 11J._

-I?,OS 139.41

-27.99 89.25

-13,73 1_9,13

-33.93 59.34

ORBIT DETERMINATION ACCURACY

ST 2511.5 $R 43_.Z SS 490.2

(.RT .9395 CRS -.8527 CST -,9793
LSA 2589,D NSA 177.! SSA I�.l

ELl 2544.3 EL2 146.I ALF 9.Z1

ARRIVAL DATE JUL 8 1966

DISTANCE 5_0.748

LOt. 102.17 VL 25.976 GAL 5.36 AZL 87.30 HCA 283.76 SMA 117.48 ECC .26784

LOP 25.94 VP 36.3J_ GAP 14.90 _ZP 89,36 TAL 16_,95 TAP 88.71RCA 86.01

GP -5.55 ZAL 62.23 ZAP 174.40 [TS 279.84 ZA[ 13_.99 £T[ 185.71ZAC 79.24

DLA 2T.81RAL 3_.63-_O63_.| V[L 12.|_ PTH 2.19-VHP 9.617 DPA 2.77

INJ LAT INJ LONG |NJ RT ASC |NJ AZNTH INJ TIME PO CST TIN

o21.44 J_/1._4 2_,64 71.04 2 32 32 28_,6

o13.94 141.J8 268._O 64.89 J 3 37 3J64.3

"25.73 _._) 27_.|| 74.23 4 33 27 2446.T

-9.53 136.83 263._3 61.53 I 36 M 3051.5
-32,66 1'0,23 271.98 79._0 6 37 J2 Z_3g.l

-3,44 131,71 25_.5l 5S.97 | 42 16 }032._

MID-COURS_ EXECUTION ACCURACY
SGT 3340.0 SG_ 435.1 SG3 106.3

RRT ,3534 RRF .3240 RTF .9052

SCA) 5337.7 R23 .0023 RJ3 .9052

SGI 5342.2 SG2 406.9 THA 1.66

IN( 2.6951 VI ]k[].287

APO 148.94 V2 34.961

E?¢ 204.12 (LP-IT�.2_

RAP 27.89 [CO i.4478

|NJ Z LAT IN! Z LONG

-23.83 120,38

-16._ 140.03

-27,64 91.1!

-13.26 130.03

-33.79 6l.I_

-7.88 J25,44

_RSIT DETERMINATION ACEUR4CY

ST 2465.5 SR 433.7 SS 479.7

CRT .9_67 CRS -.8370 CAT -.9806

LSA 2542.0 NSA 187.0 SSA 17.9

_L| 2498._ EL_ 160.8 ALE 9.30

LAUNCH OAT[ JAN 3 1966 FLIGHT TIM( i88.D0 ARRIVAL 0ATE JUL 10 ]966

HELIOCENTRIC CONIC

RL J47.J0 LAL .D0

RP !O8.35 LAP °2.49

RC 204.023 GL 12._9 _P -_.48 ZAL

PLANETOCENTRIE CONIC :
c_ 29,82_v.L _.,61DLA 27.792AL
LNCH AZHTH LNEM TIME Lol TIME

90.00 1 50 23 3478.09

90.00 O 14 17 3790.66

I00,00 3 _7 3_ 3067,90

!00.00 0 49 43 3616.08

JIO.O0 6 ? 37 2660.04

lIO.OO O _ 54 3656.70

DIFFERENTIAL CCRRECTIONS

TOE !.lOG8 TRA _.7218 TC3-3.3355 BAU 1.3300

ROE ,A129 RRA -.0062 RC3 .0163 FAU .01330
FOE .4295 FRA .8734 FC3 -.Mf_ BI_ 17595

BDE 2.|4!0 BRA 2.7218 BE3 3.33_5 FSP -356

NID-r.._URSE

SGT 5343.1

RRT .373_

SC-B 8360.7
SGI 5349.6

DISTANCE 35_.618

LOL 102,17 VL 25.921GAL 6.20 AZL 87.3_[ _6.98 SMA |11.22 E(( .215_0 IN( 2j60_ VJ 30.28i

LOP _.14 Ve__6.296_AP _5.'_ AZP S_.t4 _A_i_.ii T_ _'_RCJ_4._ A_O_,_.Sl v2 3,._?,
59.12 2AP 174.55 ETS 272.68 ZA_ 133.11 ETE 185.66 ZAC 78.84 ETC 284.00 CLP-179.97

_T.e6SAD65_J v[_iZ_2_6 erM 2.2i v_e 9.9_i OeA _.8_ RA_ 30._3 _cc 1.,_o_
INJ LAT INJ LON{ INJ RT ASC _NJ AZMTH INJ TIME PO CST TIN |NJ 2 LIT INJ 2 LONG

-21.00 129._0 273.8? ?0.35 2 46 21 2878.| -23.46 !Z].69

-12.76 148.73 _70.32 64.51 J 17 ZB 3190.7 -16.10 141.64

-23,33 100.84 273_40 73.37 4 48 46 2467.9 -27.33 92.6J

-8.73 138.22 268.22 61._0 I 51 0 _076.! -1_.49 131.46

-32,37 71._ 277.41 78.36 6 32 17 Z060.0 -33.63 62.88

-2.33 132.93 264.42 33.90 1 36 50 3036.7 -6.98 126.7l

[XECUTZON ACCURACY ORBIT DETERMINATION ACCURAC_

SEAl 433.6 SG3 104.2 ST 2409.8 SR 433.Z SS 469.3

RRF .3444 RTF .9|_6 CRT .9125 CRS -.EZOl CST -.9818

R_3 ,_O19 213 .9116 LSA 246_.2 NSA 197,2 SSA J6.8
SG2 402.0 THA 1.75 ELI 2442.2 EL2 174.9 ALF 9.36

LAUNCH 0ATE JAN 3 2966 FLIGHT TIN[ 190,0(] ARRIVAL DATE JUL lZ 1966

HEL IO_ENTRIC CONIC

RL 147°t0 LAL ._

RP !OB.3I LAP -2.36

RC Z03.737 GL 1|._2

PLAN_TOCEJdTRIC CONIC

C3 32.939 VHL 5.739

LNCH AZMTH LNO.I T][14(
90.00 _ 8 94

90.00 0 23 Zl

IO0.O0 4 IS 49

JO0,DO I I ?

II0.00 8 23 2

110.00 l 8 24

DISTAN(E 3_.918

L,3. JOE.17 VL 2_._ GAL 7.09 AZL 87.49 PICA
LOP 32.34 VP 36.273 GAP 13.96 AZP 89.J3 TAL

GP -3.33 ZAL 36.J4 ZAP 174.60 ETA 263.IJ ZAE

290.I3 S_ 116.96 ECC .78396
161.3J TAP 91.46 RCA 83.75

133.21ETE 183.6_ ZAC 78.44

OLA 27.68 RAL 40.71 RAD 65_.3 VEL 12,4Z_ PTH _.24 VI_P 10.233 OPA 4,83

L-I T|M( |NJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIN[ PO CST TXN

3487.57 -Z0.78 130.11 _79_|7 70.32 3 7 2 2887.6
3_31.09 -11._ I31.IO 213.13 63.96 1 27 12 3231.1

_O84.88 -Z4._J IOl._ 280.r_ 73.03 3 5 |4 2484,9
_TO�.OJ -7.64 140.07 27_,06 61.01 2 Z 36 3109.0

2680,48 -32.08 7_,40 282,80 77._I 7 7 43 2080.3

3(_16,|8 -1.40 134.4_ 26_,21 55.84 2 9 30 _086.E

INC 2.5148 VI 3.0.287
APO |30.|1 vE 34.987

ETC _83.84 CLP 179.31

RAP 32.38 ECC 1,547!

IN! 2 LATINJ 2 LONG

-14.99 144.O8

-27.08 93.81

-il.45 133.35
-33.47 64.45

°5.87 178._6

ORBIT DETERMINATION ACCURACY

ST 2342.3 _ 430.5 SS 459.3

CqT .896l CR$ -.80|7 CST -.9837

LSA 24|6.5 NSA Z07.3 55A 1_.8

ELI Z374.| EL2 J88.5 ALF 9.4!

DIFFERENTIAL (.CI_I[CTIOIS
TOE 2.0948 TRA _.I044 TC_I--3.006I BAil 1.3238

ROE .4319 RRA .0094 R(3 .0083 FAU .01227

rOE .414J FRA .9249 FC3 -.3224 85P 17783

BDE 2.1387 _A 3.1044 8C3 3.0061 rap -332

MID-CCURSE EXECUTION ACCURaCY
SGT 3341,1Sr_ 4_10.8 SG3 102.0

RRT .3929 RRf" .3643 RTF .9179

SG_ 3338.3 R23 ,0OZO RI3 .9179

SGI 5343.8 SG2 395.9 ?HA 1.83

22O0



JPL TM 33-99 EARTH--VENUS TRAJECTORIES qVOL. 2, 1965-66J

L4UNCH 04TE JAN 3 J966 FLIGHT TIME |92.00 ARRIVAL 0ATE JUL 14 J966

HELIOCENTRIC CONIC OISTANC[ 565.650

RL |47.1D L4L .DO LOL J02.|7 VL 25.833 GAL 8.05 AZL 67.58 HCA Z93.35 SNA 116.71 ECC .29332 INC 2.4193 VI 30.Z87

RP IOB.27 LAP -2.2Z LOP 35.55 VP 36.254 GAP 16.56 AZP 89.04 TAL I59.55 TAP 92.69 RCA BZ,4B APO 150.95 V2 35.000

RC 207.463 GL 10.28 GP -5.27 ZAL 53.30 ZAP 174._4 (TS 257.38 ZAE 133.30 ETE J05.56 ZAC I26.73 ETC 16B,fiO CLP IT8.Sg

PL4NETOC[NTR|C CONIC

C3 36.636 YNL 6.033 DLA 27.49 RAL 43.99 RAG 6568.4 VEL JZ.5?O PTH Z.Z8 VHP I0,618 0PA 5.85 RAP 34.69 ECC ],6029

LNCH A?MTH LNCH T]NE L-I TIN[ INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ 71ME PO CST TIN INJ Z LAT INJ 2 LONG

90.00 2 29 JO 5490.$6 -20.7J 130.32 284.47 70.24 3 27 21 2890.9 -23.21 I22.55

90.00 0 29 J6 3881.5J -10.06 I54.02 219.7fl 63.39 I 33 58 3281,5 -13.55 I4?.09

100.00 4 30 5I 3098.6I °24.72 I02.92 283.93 72.63 5 22 29 2498.6 -26.86 94.7?

IO0.O0 I IO 17 3748.99 -6.32 J42.29 277.75 60.72 2 12 46 3140.0 -10.I? 135.65

liD.GO 6 38 18 2699.74 -31.79 74,83 286.I3 76.7! 7 23 18 2099.7 -33.29 65.92

liD,DO I 19 19 3720.65 -.08 136.29 273.89 53.82 2 2I ]9 3120.6 -4.57 J30.08

DIFFERENTIAL C_RECTIONS N|0-COAJRSE EXECUTION ACCURACY ORBIT 0[TERMXNATION ACCURAC _

T0£ 2.J012 TRA 5.5282 TC3-2.662! BAU 1.3039 SGT 3340.I SGR 427.3 SG3 J00.4 ST 2269:4 SR 426;6 SS 454.9

ROE .4506 RRA .0276 RC3 .0032 FAU .01102 RRT .4|48 RRF .3885 RTF .924J CRT .8788 ORS -.7847 CST -.9649

FOE .4043 FRA .9846 FC3 -.Z605 BSP |7476 $G¢ 3337.2 R23 .0033 RI3 ,9241 LSA 2362.8 MSA 217.0 SSA I4.9

BDE 2.1490 8RA 5.5285 BC3 2.662I FSP -337 SGI 5343.0 $G2 388.8 THA 1.9I ELI 2320.1 EL2 200.9 ALF 9,37

LAUNCH DATE JAN 3 1966 FLIGHT TIME 194.00 ARRIVAL GATE JUL J6 1966

HELIOCENTRIC CONIC

RL 147.10 LAL

RP 108.23 LAP -2,07 LOP

RC 209.I46 GL 9.26 GP

PLANETOCENTRIC CONIC

C3 41.024 VHL 6.403 OLA

.00 LOL 102.J7 VL 25.787 GAL

58.74 VP 36.235 GAP 17.22

°5.19 ZAL 50.63 ZkP J74.37

LNCH AZMTH LNCH TIME L-! TINE

90.00 2 50 3 3491.26

90.00 0 33 4 3938.28

JO0.O0 4 48 17 51J0.09

100.00 ! 17 30 3794,68

IJO.O0 6 53 52 2718,I5

I10.00 I 28 44 3759.4J

DIFFERENTIAL C(_RECTION$

TDE 2.0882 TRA 3.9824 TC3-2.3473 BAU 1.2874

ROE .4694 RRA .0489 RC3 -.0013 FAU .OJ00J

FOE .3906 FRA 1.O437 FC3 -.2Ill 8SP 17313

SO[ 2.I405 BRA 3.9627 0C3 2.3473 FSP -33J

DISTANCE 570.630

9.06 AZL 87.68 HCA _96.53 SNA I16.47 ECC .30371 INC 2.3IS9 Vl 30.287

AZP 88,96 TAL I57,82 TAP 94.37 RCA 8I.|0 APO ISJ.B4 V2 35.014

ET$ 249.80 ZAE I33,36 ETE 185.5I ZAC I31.07 ETC I68.26 CLP I72.82

Z7.24 RAL 47.09 RAO 6568.8

INJ LAT INJ LONG

-20.70 J30.3fl

-8,3J 137.28

-24,46 103.69

-4.79 144.83

-31.49 76.I8

1.40 138.3I

VEL 12.743 P7H 2.32 VHP JI.OJ9 DPA 6.82 RAP 36.68 ECC 1.6752

INJ RT A$C INJ AZHTH |NJ TAME PC) CST T_N _NJ 2 LAT INJ 2 LONG

289.73 10.23 3 48 I4 2891.3 -23.2J 122.57

284.19 62.83 I 38 42 3338.5 -IJ.89 150.43

291.12 72.29 3 40 7 2510.1 °26.67 95.57

282.26 60.46 2 20 43 3194.7 -8.69 |58.2|

293.38 75,96 7 38 51 21J8.I -33.J0 67.32

278.44 53,84 2 3I 24 3159.4 -3.09 J32.1J

M|0-C(_,,IRS[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3331.3 SGR 422.5 SG3 98.4 ST 2219.9 SR 420.J SS 448,1

RRT .4340 RRF .A088 RTF .9306 CRT .8392 CRS -.7649 CST -.9363

SG8 3348.2 R23 .0033 RI3 .9306 LSA 2292.I NSA 226.0 9SA 14.0

SGJ 3334.6 SG2 380.4 THA 1.98 ELI 2249.3 EL2 2J2.2 ALF 9.32

LAUNCH 0ATE J4N 3 1966

NEL[OCENTR|C CONIC

RL 147.|0 L4L .O0 LOL 102.17 VL

Rp 108.19 LAP -l.92 LOP 41,94 VP

RC 2J0.900 GL 8.27 GP -5,J] ZAL

PL4NETOCENTR|C CONIC

C3 46.237 VHL 6,BOO DLA 26.95 RAL

LNCH 47HTH LNCH TIHE L-! TIME INJ LAT

90,OO 3 I0 47 3490.94 -20.71

90.00 0 35 26 3998.$3 -6.4|

100.00 5 fl 46 3120.26 -24.27

IO0.O0 I 23 8 3844.74 -3,11

l]O.O0 7 8 34 2735.96 -31.19

II0.00 ! 56 49 3801.79 3.02

OIFFERENTZAL CORRECTIONS

TDE 2,O7IJ TRA 4,4255 TC5-2.O470 8AU 1.2654

ROE .488| RRA .O680 RC3 -,0043 FAU .00900

FDE .378I FRA 1.J072 FC3 -.I685 8SP I7340

802 Z.I278 BRA 4.4260 BC3 2,0470 FSP "326

L4UNCH OATE J4N 3 I966

FLIGHT TINE 196,00 ARRIVAL 0ATE JUL ]6 1966

0ISTANCE 575.292

25.743 GAL I0.|5 AZL 67.79 HCA 299.75 SMA 116.24 ECC ,31525 INC 2.2127 Vl 3D,287

36.2J6 GAP I7.96 A?P 88.90 TAL 156.J5 TAP 95.90 RCA 79.59 APO J52.$8 V2 35.027

48,IJ ZAP I74.09 ETS 242.60 ZAE 133.40 ETE |85.46 ZAC I33.39 ETC J67.95 CLP I77,04

49.98 RAO 6568.7 VEL 12.946 PTH 2.36 YHP |J°464 OPA 7.76 RAP 39.[3 ECC 1.7609

INJ LONG ]NJ RT ASC INJ AZMTH INJ TIME PO CST TIM ]NJ 2 LAT INJ 2 LONG

I50.33 294.9J 70.24 4 B 58 2890,9 -23.2J 122.5_

J60.7] 288.48 62.36 I 42 5 3396.8 -10.06 153.94

I04.37 296.23 71.99 5 57 46 2320.3 °26,50 96.28

J47.39 286.66 60.25 2 27 |3 3244.? -7.04 |4l.OI

77.48 298.52 75.Z_ 7 34 J0 2J36.0 -32.90 66.6_

140.53 282.83 53.93 Z 40 ]l 320J.S -1.47 I34.32

MID-COURSE EXECUTION ACCURACY OR0]T DETERMINATION ACCURAC Y

SGT 3318.8 SGR 416.3 SG3 96.6 ST 2J5J.0 SR 41].7 55 443.J

RRT .4528 RRF .4290 RTF .9571 CRT .8377 CRS -.7443 CST -.9676

SGB 5335.0 R23 .0029 RI3 .9372 LSA 2222.1NSA 235.8 SSA I3.2

SGI 3322.J $G2 570.9 THA 2.04 ELI 2178.8 EL2 222.0 ALF 9.21

HELIOCENTRIC CONIC

RL I47.10 LAL .00

RP IO8,15 LAP -1,76

RE 212.427 GL 7.32

PLANE TOCENTR|C CONIC

C3 52.44! VHL 7.242 28.37 RAL

LNCH A?MTH LNCH TIME

90.00 3 30 55

90.00 0 33 49

J00.00 5 22 58

100.00 J 27 E7

liD.00 7 23 15

IlO.O0 ! 43 59

OZFFERENT]AL CORRECTIONS

TOE 2.0542 TRA 4.9253 TC3-I.7615 OAU ],2330

R0E .5068 RRA .0908 RC3 -.005_ FAU ,00795

FOE .3674 FRA I.I766 FC3 -.1312 BSP J7477

BDE 2.1158 BRA 4.9247 8C3 J.7613 FSP -318

FLIGHT TIME 198.00 ARRIVAL DATE JUL 20 ]966

DISTANCE 579.744

LOL I02.17 VL 25.699 GAL 1J.33 AZL 87.90 HCA 302.96 SHA JIB.0! ECC .328J0 INC 2.0993 Vl 30,287

LOP 43.I4 VP 38.I98 GAP 18.77 AZP 88.86 TAL I54.54 TAP 97.50 RCA 77.95 APO 154.07 v2 3_.040

GP -5.05 ZAL 43.77 ZAP I73.70 ETS 235.98 ZAE I33.4J ET[ JBS,4I ?&C J35,68 ETC 167.37 CLP 176.25

O_k 52.68 RA0 6568.9 VEL I3.183 PTH 2.41 VHP IJ.957 0PA 8.66 RAP 4J.36 ECC 1.8630

L-I TINE INJ LAT INJ LONG INJ RT ASC INJ AZMTH JNJ TIME PO CST TAN |NJ 2 LAT INJ 2 LONG

3491.07 -20.70 I30.33 299.97 70.24 4 29 6 289J.i -23.21 122.56

4061.5_ -4.42 J64.24 292.6I 62.00 J 44 30 3461.3 -8.J3 157.53

3129.83 -24.07 I03.01 301,22 7J.71 6 J5 8 2529,8 -_6,34 96.95

3898.02 -1.30 150.3] 290.89 60,|3 2 92 23 3298,0 -5.27 143.97

2759.49 -30,88 78.78 303.35 ?4.35 8 9 8 2153,3 -32,69 ?0'00

3847.12 4.74 142.90 287,13 56.1J 2 47 47 3247,1 .26 J56,69

M|OoCOURSE EXECUTION ACCURACY ORB|T DETERHINATZON ACCURACY

SGT 5309.2 SGR 400,0 SG3 g4.B ST Z066.9 SR 401.7 SS 440.B

RRT ,47J8 RRF ,4498 RTF .9436 CRT .8150 CR5 -.7239 CST -,9894

SGB 3319.0 R23 ,0026 RI3 .9437 LSA Z157,| MSA 240.0 $54 12._

SG1 3308.8 SG_ 360.4 THA 2.09 ELI 2112,7 EL2 229.9 ALF 9.02

Z201



JPL TM 33-99 EARTH--VENUS TRAJECTORIES , VOL 2 19(35 0,3,

LAUNCH GATE JAN 3 1966 FLIGHT TIN? 2e0.O0 ARRIVAL CAT[ JUL ?? |gF_

HELIOCENTRIC CONIC

RL 147.10 LAL .DO LOL 102.17 VL

RP JOB.J] LAP -1.60 LOP 48.35 VP

RC ?J4,077 GL 6.41 GP -4.99 ?AL

PLANETOCENTRIC CONIC

C3 59.848 VHL 7,736

LNCH A?HTH LNCH TIME

90,00 3 50 J2
gO.DO O 31 26

100.00 _ 39 4!

IOO.O0 1 }O 38

IlO,O0 7 31 76

110,00 I 49 Z?

OIFFERENTIAL CORRECTIONS

TOE 2.05?4 TRA 5.4545 TE3-1.(987 BAU 1,1987

ROE .5251 RRA .1150 RE3 -,D066 F*U ,00693

rOE .3569 FRA J,251J rE3 -.JO0? BSP |7492

BeE ?.0991 BRA 5.4557 OC3 1.4987 FSP -3J3

ClSTANC£ 583,96?

?5,657 GAL IT.61 JZL 88,D2 HCA 306,16 SMJ

36,181 GAP 19.68 *ZP 88,83 TAL 153.0| TAP

43.59 ?AP 173.2J ET$ 230.00 ?AE t33.38 £TE

J15.79 ECC .34246 INC 1.9773 Vl 3D.?B?

99.17 RC4 76.14 4PO |55,44 v? 35.053

]85.36 ZAC 137.93 ETC 167.17 CLP 175.39

EL4 76,18 RAL 55,17 RAG 6369,] VEL J3.46J PTH 2,46 VNP 12,506 CP4 9.53 RAP 43.5H ?CO 1.9849

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ 4ZMTH INJ TIME PO CST TIM INJ ? LAT JNJ ? LONG

3492.2? -?0.68 130.41 304.88 70.?1 4 48 74 ?89?.? -?3.19 |?2.6(

4125,37 -2,37 J67,8? 296.6J 6J.77 I 46 lJ 3525.4 -6,13 161.15

3139,77 -23.86 |05.64 306.08 71.44 6 32 O ?539,3 -76.18 91.60
3953.55 .58 153.56 294.97 60.JJ ? 36 31 3353.6 -3.(0 14T.03

?710,85 -30,56 80.0I 308.43 73.88 8 ?3 37 717D.8 -37.46 71,31

3894,74 6.54 145.4l ?91.27 56.37 ? 54 l? 3294.7 ?.08 139.l?

MI0-COURSE EXECUTION ACCURACY ORBIT 3?TERMINATION ACCURACY

SGT 5287,3 SGR 400.4 SG3 93.1 ST ?023.4 5R 389.9 55 440.0

RRT ,4899 RRF .469_ RTF .950J CRT .7907 CgS -.7079 CST -,9909

SGB 5297,4 R?3 ,DO20 R13 ,9501 LSA ?092.8 NSA 244.6 554 It.8

SGI 5286.0 SG? 348,8 THA 2.14 ELI ?047.1 EL2 ?36.0 ALF 8,78

LAUNCH OAT? JAN 3 |966 FLIGHT TIME 702.00 4RRIV&L CAT? JUL ?4 ]966

HELIOCENTRIC C_IC

RL 147.|0 LAL .00

RP 10_.07 LAP -1.43

RC ?15,599 GL 5.54

PLANETOCENTRIC CONIC

C5 68.7?9 VHL 8.290 OLA

LNCH A?MTH LNCH TIME L-I 71ME INJ LAT

gO.O0 4 8 29 3494.36 -20_,67
90,00 0 37 74 4189.61 -.30

100,00 5 55 43 3148.84 -73.63
i00,00 1 32 51 4010.55 2.51

110,00 7 5I I 2788.1l -30.27

110,00 I 34 3 3944.05 8.40

OIFFERENTI4L CORRECTIONS

TOE ?.0109 TR4 6.0264 TC3-1,2545 BAU J.1527
ROE .5430 RRA .1406 RC3 -.0064 FAU .00fl86

FOE .3478 FRA 1.3321 FC3 -.0738 BSP 17491

80E-2.0879 8R4 6,078J 8C3 1.25A6 _P -308

OISTAN(E _87.894

LOL i02,17 VL 23,616 GJL J4,00 J?L 88.16 HCA 309.37 SM4 1J5,58 ECC .35855 I_C 1.8448 vI 30,?_7
LOP 51.56 VP 36,|64 GJP 20.69 AZP 88,83 TAL 151,56 TAP t00,93 RE4 74,14 480 157.02 V? 35,06?

GP _4.93 ?JL 41.60 ?AP 172.62 ET5 2?4,68 ZAE 133,31 ETE 185.30 ZAC J40.14 ETC 166.59 CLP 174.50

?5,75 RAL 57.46 RAO 6569,3 VEL 13.787 PTH 2,57 VHP 13.IT? CPA I0.35 RAP 45,78 ECC ?.J311
INJ LONG INJ RT JSC INJ AZMTH JNJ TIME PO CST TIN INJ ? LIT INJ 2 LONG

130,56 309,6_ 70,15 5 6 44 ?894.6 -73.]4 172.79
171.40 300.43 61.68 I 47 14 3589.6 -4.08 164,76

106.27 310.77 7J,J7 6 48 |? ?548.8 -?6,01 98,76

156.69 298.89 60.20 ? 39 4_ 3410,6 -I,47 150.17

81.74 3J3,|4 73,Z1 8 37 29 ?188.1 -3Z.72 77.60

148.03 79_.27 56.74 2 39 47 3344.1 3.96 141.75
NIO-C(_JRS[ EXECUTION ACCURACY ORBIT OETERWINATION ACCURACY

5GT 5?37.6 5GR 390.6 SG3 91.4 57 1964,6 SR 376.7 53 441,9

RRT ,5076 RRF ,4886 RTF ,9563 CRT .7655 CgS -.6871 CST -.997A

SGB 3272.J R?3 .OOl4 RI3 .9563 LSA ?033.7 MSA 247.J $54 II,1

SGI 5761.3 SG? 336.3 THA 2.J7 EL1 I986.0 EL2 239.8 4LF 8.47

LAUNCH GATE JAN 3 1966 FLIGHT TIWE 204.00 ARRIVAL CAT? JUL ?6 1966

HELIOCENTRIC CONIC

RL 147.10 LAL ,00 LOL 107.17 VL

RP J08,03 L4P -|.25 LOP _4.?7 vP

RC 717,144 GL 4.70 CP -4.87 Z&L

PL4NETOC[NTRIC CONIC

C3 19.434 VHL 8.913

LNCH ATMTH LNCH TIME

90.00 4 75 47

90.00 O 36 4_

IO0.OO 6 10 58

100.00 I 34 13

llO.O0 8 3 55

110,00 t 57 45

CIFrERENTIAL CORRECTIONS

TOE 1,9915 TRA 6.6449 TC3-1.0309 8AU 1.0948

RE? ,5606 RR4 .|675 RC3 -.0054 FAU .00472

roe .3405 FRA 1.472_ FC3 -,0514 BSP 17469

8OE 2.0689 BRA 6.6470 BE3 1.0309 FSP -303

CISTANCE 591.470

25.577 GAL 15.53 4ZL 88.30 HCA 312.58 SNA

36.149 GAP 2i.84 AZP _8.85 TAL 150.72 TAP

39.7_ ?AP 17i.93 ETS 219,gP ?IE 133.19 ETE

EL4 25.30 RAL 59,54 R40'6569.6 VEL 14,170 PTH 2,58 VHP 13,814 CPA 11.I4 RAP 47,94 ECC ?.3073

L-I TIME INJ LAT INJ LONG INJ RT ASC ZNJ AZMTH INJ TIME PO ?ST TIM INJ ? LAT INJ ? LONG

3498.03 -20,54 130,78 314.17 70,OT 5 ?4 O 7898.0 -73.07 123.07

4253,74 1.77 |74,98 304.15 _1,73 l 47 47 3653.7 -2.07 |68,35

3156,64 -23.44 106,92 315,78 70.90 7 3 37 2556.6 -?S.P3 9_.91

4068,35 4.46 159,87 302,66 6D.AI 2 42 I 3468.4 ,49 153.34

?805.74 -79,88 82.46 317.66 7?.57 8 50 40 7205.? -31.97 73.87

3994.52 10,27 150.74 799.1Z 57,?? 3 4 ?O 3394.5 5.88 144.40
MID-COURSE EXECUTION ACCURJEY ORBIT CETERMINATION ACCURACY

SGT 32?6,8 5GR 379.7 5G3 89.8 ST 1910.8 SR 367.1 55 446,6

RRT .5748 RRF ,5076 RTF .9673 CRT .7399 CR5 -.6677 CST _.993fl

556 5242,6 R?3 ,DO08 RI3 .9673 L54 1980.0 MSA ?47.4 554 10,5

SG| 5?3?.6 SG_ 323.0 TH& 2.19 EEl 1979.8 EL2 741.? 4LF e.ll

115,38 ECC .57664 INC 1.6994 vl 3D.?PT

102.81RC4 11,92 IPO 158,83 V? 35.080

185.24 ZAC 142,79 ETC 165.98 CLP 173.56

LAUNCH DATE JAN 3 1966 FLIGHT TIM_ ?06.00 ARRIVAL CAT? JUL ?8 19_

HELIOCENTRIC CONIC
RL 147.10 LAL .00 LOL 102,17 VL

RP 107.99 L4P -1,07 LOP 57,98 VP

RE ?J8.662 Gk 3.91 GP -4.87 ?AL
PLANETOCENTRIC CONIC

C3 92.471 VHL 9.614

LNCH A_HTH LNCM TIME
90,00 4 41 46

90,00 0 33 38

IO0.O0 6 25 19

100.00 I 34 46
110.00 8 16 3

lJO.O0 20 31

OIrrERENTIAL CORRECTION5

TOE 1.9789 TeA 7.3197 TC3 -.8260 8AU I,OZ06

ROE ,5779 RRA .1934 RC3 -.0039 FAU .00343

FOE .3356 FRA 1,5227 FC3 -,032! BSP 17364

BOE ?.06J6 BRA ?.3?23 BE3 ._260 F5P -?96

OtSTANC£ 594,600

?_.539 GAL 17.72 _ZL 88,46 HC_ 3J5,_0 SM4 lIS.J8 E(C .39?05 INC 1.53H1 vl 30.?_7

36.135 GAP 23.J3 ATP 88,90 T_L 149.02 TAP J04.d2 RCA 69.45 APO 160.97 V? 35.09?

38.14 TAP |7J.J4 ETS ?|5.84 ZAE 133.00 ETE 185.J7 Z4C 144.3_ ETC 165.78 CLP ]7?.5

OLJ ?4.8? RAL 6|.41 RAO 6569.8 VEL |4,671 PTH 2,65 VHP 14,598 OPA 11.88 RAP 50.06 ECC ?.5?|0

L-I TIME INJ LAT INJ LONG INJ RT A$C [NJ A?MTH INJ TIME PO CST TIN _NJ ? LAT ]NJ ? LONG

)50?.44 -_0.44 13J.06 3J8.50 69.96 5 40 _ 2902.4 -??.98 171.}?
4317.31 3.8? 178.53 307,6_ 6J.92 I 47 35 37J7,3 .03 171.90

3168.58 -73.?1 J07._7 3J9.5_ 70.6_ 7 IP 8 ?568.6 -?5,64 99.6?

4176_40 6.40 163.09 30_._6 60.7= ? 43 33 3526.4 2.46 156,57

7877,13 -29.53 83.65 37J,96 71,94 9 3 5 ?Z22,| -3J.7J 75.17

4045,62 JA.14 153,52 30?,80 57.$0 3 7 57 3445.6 T,80 IAT.I]

M[O-(OUR$_ EXECUTION aCCURACY ORBIT 0[T[RMINA TION ACCURACY

SGT 5J97.7 5GR 367.6 SG3 88.3 5T 1863.5 5R }46.5 35 ASA.p

RRT .5417 RRF .5?64 RTF ,9680 CRT ,7150 CR$ -.6438 CST -.9950

SG0 5710.7 R23 ,000? RI3 ,9680 L54 1933.7 MSA 745.4 554 9.9
SGI 5_D|.6 5G2 30_._ THA ?,?0 ELi J880._ EL? 740,1 JLF 7,70

7202



JPL TM 33-99 EARTH--VENUS TRAJECTORIES 4VOL. 2, 1965-66J

LAUNCH 0ATE JAN 3 1966 FL|GHT TIME 208°00 ARRIV&L 04T[ JUL 30 1966

HELIOCENTRIC CONIC

RL 147.10 LkL .00

RP ]07.95 LAP -.89

RC 220.152 GL 3.14

PLANETO(ENTRI( CONIC

C3 |08.294 VHL 10.406

LNCH AZNTM LNCH TIME

90.00 4 56 41

90.00 0 33 53

IOO,OO 6 38 43

IO0.OO 1 34 32

1J0.00 B 27 22

I10.00 2 2 22

DZFF[RENTIAL CONRECTION5

TOE 1.9689 TRA B.0518 TC3 -°5422 BAU .9Z98

ROE .5946 RRA .2239 RC3 o.0021FAU ,00200

FOE .332| FRA 1.6335 F(3 -.0160 BSP 17331

DOE 2.0567 BRA 8.0550 B¢3 ,6422 F$P -292

CISTkNC[ 597,165

LOL 102,17 VL 25,504 GAL 19,09 AZL 86.64 HCA 319,01 SNA 115,00 [CC .42016 INC 1.3568 Vl 30.287

LOP 61,19 VP 36.122 GAP 24.61 AZP BB.9B TAL 147,97 TAP 106.99 RCA 66.66 APO 163.3Z v2 35.105

GP -4,78 ?AL 36.70 ?kP 170.23 ET$ Z12.17 ?AE 132.73 [T[ 185.10 ?AC 146.39 ETC 164.48 CLP 171.47

OLA 24.33 RAL 63.06 RAO 6570,1 VEL 15.154 PTH 2.72 VHP 15.491 OPA 12.57 RAP 52,12 ECC 2.7622

L-I TIME |NJ LAT ]NJ LONG ]NJ RT kSC INJ AZNTH INJ TiME PO CST TIM ]NJ 2 LA T INJ 2 LONG

3507,46 -20.32 I3J.39 322,59 69,85 5 55 B 2907.5 -22.BB 123.65

4380.O1 5.B2 182.05 311.02 62.24 1 46 53 3780.0 2,06 175.39

3178,50 -E2.99 I08,22 323.63 70,35 7 31 4I 2578.5 -?5.46 1OO.29

4184,20 8.32 166.31 309.66 61.18 2 44 16 3584.2 4.41 159.71

2B3B,59 -?9,JB 84.80 326,02 71.35 9 14 40 2258,6 -3J.44 76,32

4096.88 15.98 156.34 306.31 58.48 3 IO 39 3496,9 9.7J J49.85

MID-COURSE EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

SGT 5160.8 SGR 354.2 SG3 86.8 ST 18J8.6 SR 329,9 55 465.8

RRT ,5574 RRF .5439 RTF ,9733 CRT .6903 CR$ -,626i CST -,9962

$G8 5172,9 R23 -.0004 R13 .9733 LSA i890,? MSA 241.2 $SA 9.?

SG1 5164.6 5G2 293.9 THA 2.20 ELI I833.0 EL2 236.8 ALF 7.26

LAUNCH OAT? JAN 3 1966 FLIGHT TIME 210.00 ARRIVAL OAT? AUG l 1966

HELiOCENTRiC C(_IC

RL i47.10 LAL .00

RP JO7.91 LAP -.70

RC 221.613 GL 2.4?

PLANETC_ENTRIC CONIC

C3 127.858 VHL 11.307

LNCH AZMTH LNCH TIME

90.O0 5 iO ?4

90.00 O 31 28

100.00 6 51 5

100.00 I 33 28

110,OO 8 37 46

IIO.O0 2 3 |7

OI$TANCE 599.007

LOL 102.17 VL 25.470 GAL 21.19 A2L 8B.B5 MCA 322.23 5MA 114,83 ECC .44644

LOP 64.41 VP 36.1J0 GAP 26.33 AZP 69.09 TAL J47.12 TAP 109.36 RCA 63.57

GP -4,73 ZAL 35.4? ZAP 169.Z| ETS 208.9J ?AE 132.36 ETE 185.01 ZAC 148.50

OLA 23.83 RAL 64.48 RAO 6570.4 VEL 15.786 PTH 2.80 VHP 16,513 0PA 13.21

L-I TIME INJ LAT |NJ LONG INJ RT AS( |NJ AZMTH |NJ TIME PO CST TIN

35i2.72 -20.20 131.72 326,38 69.72 6 8 57 2912,7

4441.30 7.75 185.54 314.15 62.66 ! 45 30 3841.5

3188.11 -22.77 I08.85 327.39 70,09 7 44 13 2588.1

4241.35 10.17 169.54 312.86 61.74 2 44 10 3641.3

2834.36 -2B.B3 85.89 329.79 70.78 9 25 20 2254.4

4147.86 15.77 159.2| 309.61 59.27 3 12 25 3547.9

OIYFEREMTIAL CORRECTIONS

TOE |.9679 TRA B.B543 TO3 -,4772 BAU .BJ58

ROE .6109 RRA .2525 RE3 °,0002 FAU .00033

FOE .33J1 FRA 1.7579 FC3 -,0022 BSP 17279

BOE 2.0605 BRA 8.8579 BE3 .4772 FSP -287

MIO-COURSE EXECUTION ACCURkCV

SGT _JJ9.9 SGR 339.7 $_3 85.4

RRT .5721RRF .5605 RTr .9782

SGB 5131.2 R23 -.0010 RI3 .9782

SGJ 5J23.6 SG2 278.4 THA 2.18

INC J.1503 VJ 30.287

APO J66.J0 V2 35.J17

ETC 163.56 CLP 170.29

RAP 54.10 ECC 3.1042

INJ 2 LAT iNJ 2 LONG

-22,78 124.00

4,03 178.B3

-25.27 100.95

6.52 162.87

-31.J7 77.47

11.58 152.61

ORBIT 0?TERMINATION ACCURACY

ST J777.7 5R 3J?.4 $$ 4_0.6

CRT .6670 CRS -,6100 CST -.9971

LSA 1853.0 MSA 23=.8 SSA 8.6

EL1 1790,1 EL2 231.1 ALF 6.80

LAUNCH 0ATE JAN 3 1966 FLIGHT TIME 212.00 ARRIVAL D4T[ AUG 3 1966

HELIOC[NTR|C CONIC

RL 147.10 LAL .00

RP JOT.BT LAP -.52

RC 223.050 GL 1.72

PLANETOCENTR]C CONI(

C3 J52.202 VHL 12.337

LNCH ATMTM LNCH TIME

90.00 _ 22 34

90.00 0 28 19

100.00 ? 2 22

JO0.O0 1 31 32

110.00 B 47 JI

110.00 2 3 12

DiFFERENTiAL C(_qRECTION$

TOE 1.9795 TRA 9,7364 T(3 -.3302 BAU .67|B

ROE .6269 RRA .2804 RE3 .O0|g FAU-.OOI69

FOE .3332 FRA 1.898l r(3 .0096 BSP 17210

D0E E,0764 BRA 9.7403 BE3 .3502 FSP -283

0[STkNCE 599.917

LOL 102.17 VL 25.439 GAC 23.56 AZL 89,09 MCA 325.45 SMA 114.6B EEL .47641 INC .9114 Vl 30,267

LOP 67.62 VP 36.100 GAP 28.26 AZP 89,25 TAL I46.52 TAP 111.97 RCA 60.0_ APO 169.31 VZ 55.130

GP -4.68 7Ak 34.47 ZAP I66.05 ?iS 205.99 7AE 131,87 ETE 184.91 zAC 150.06 [TC 162.60 CLP 169.00

OLA 2].30 RAL 65.65 RAO 6570.7 VEL 16.539 PTH 2.88 VMP 17.69I OPA 13.60 RAP 55.98 [CO 3.5049

L-I TIME INJ LAT INJ LONG |NJ RT A$C |NJ AZNTH INJ TIME PO CST TIN _NJ 2 LAT INJ _ LONG

3517,76 -20.08 132.04 329.86 69.60 6 21 32 2917.8 -22.6B 124.33

45OI.52 9.6J 188.97 317.04 63.24 I 43 20 3901.5 3,94 182.21

3197.06 -22.56 I09.45 330._4 69.85 7 55 39 2597.1 -25.10 101.53

4297.46 JI.96 172,74 315.81 62.40 2 43 10 3691.5 8.18 166.00

2869.J1 -28.49 66.91 333,23 70,27 9 35 0 2269,1 -30.91 7P°35

419B.]7 17.50 162.08 312.68 60,16 5 13 10 5598.2 13.40 155.37

MI0-COUR$E EXECUTION ACCURACY ORBIT DET[RM|NA TioN ACCURACY

$GT 5074.4 SGR 323.9 $G5 B4.0 ST 1740.0 SR 294.5 SS 499.7

RRT .5854 RRF .5755 RTF .9825 CRT .6455 CRS -,5938 CST -.9976

SGB 5084.? R23 -.OO16 R13 .9825 LSA 1820.0 MSA 226.5 $$A 8.1

SGI 5078.0 SG_ 26_.4 THA 2,15 ELI 1750.5 EL2 223.4 ALF 6.33

LAUNCH DATE JAN 3 1966 FLIGMT TIME 214.00 ARRIVAL DATE AUG 3 196t

HELiOCENTRiC CONIC

RL 147.10 LAL .OO

RP ID7.B4 LAP -.33

RC Z24.456 GL 1.06

PLAN[TOCENTRIE CONIC

C3 182.808 VHk 13.3210LA

LNCH ATMTH LNCH TIME Lol TIME ]NJ LAT

90.00 3 34 6 3522.09 -19.98

90.00 0 24 17 4559.82 11.38

100.00 T 12 28 3204.93 -22.37

100.00 1 28 36 4352.22 13.$7

110.00 B 95 32 2882.49 -28,IB

l|O,OO ? 2 2 4247.42 19.|5

/FFERENTIAL CORRECTIONS

TDE Z,OiJ6 TRAIO.TJ2| TC3 "*J_96 _AU ,&_7_

ROE ,6429 RRA .306_ RE3 .0037 _AU'.00424

FOE .3399 FRA 2.0578 FC3 .0201BSP 17043

BOE 2.JIJB BRA10.7165 BE3 .1996 FSP -277

01STANCE 599.613

LOt. 102.17 VL 25.412 OIL 26.26 AZL 89.57 HCA 528.67 SMA 114.54 ECC .51069 INC .6298 Vl 30.2P7

LOP 70.84 VP 36.092 GAP 30.54 AZP 69.46 TAL I46.21 TAP IJ4,BB RCA 56.04 aPO J73.O3 V2 3_.14J

GP -4.64 ?AL 33.7J ZAP 166.73 ET$ 203.35 ZA£ 131,24 ETE 184.79 ?AC 151,72 ETC 16J.55 CLP 167.33

22.77 RAL 66,55 RAO 6571,0 VEL 17.439 PTH 2.26 VHP J9.057 0PA 14.33 RAP 57,73 £CC 4,0086

INJ LONG INJ RT A$C INJ AZMTH INJ TfME PO C$T TIM INJ 2 LAT iNJ 2 LONG

132.32 332.96 69,_0 6 32 48 2922.1 -??.59 I_4,62

I22.34 319.65 6_.89 1 40 17 3959.8 7.78 I63.5J

109.94 333.22 69.64 8 5 53 2604,9 -24.94 102.09

175,91 318.4_ 63,16 2 41 8 3752.2 9.96 169.09

82.63 336.29 62,80 9 43 34 2262,5 -30.6? 79.51

164.25 3|5,46 61.13 3 12 49 3647.4 15,15 156.12

M|0oCOUR$E EXECUT|0N A(CURACV ORBIT OET£RM_NAT|ON ACCURAC_

SGT 5025,4 $0R _06.9 $G5 B2,B ST J705.3 SR 273,7 SS 523.9

RRT .5971R/_r ,_BB6 RTr ,9663 CRT ,6266 CR5 -.564J CST -.9964

SGB 5034.7 R23 -.0021RI5 .9863 LSA 1792.2 MSA 216.3 SS4 7.5

5Gl 3028,? SGE 246.0 THA 2.09 EL1 I714.2 £L2 213.7 ALr 5,BB

2,2O5



JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL. 2, 1965-66t

LAUNCH 0ATE JAN 3 1966 FLXGHT TIME ZJ6,00 ARRJ¥AL CAT[ AUG 7 1966

HELIOCENTRIC CONIC

RL 147.10 LAL .00

RP IOT.BO LAP -.I4

RC 225.834 GL .43

PLANETOCENTRIC CONIC

C3 ZZl.7|| VHL 14,890

LNCH AZMTH LNCH TIME

90.00 5 43 56

90.00 O 19 J!

IO0_O0 7 ZI 18

100,00 1 24 3J

IlO.O0 9 Z 41

110.O0 ] 59 37

CZSTANCE 597.713

LOL 102.17 VL Z5.388 GAL Z9.37 AZL 89.7] NCA

LOP 74.07 VP 36.087 GAP 33.22 AZP 89.74 TAL

GP -4.58 ZAL 33.25 ZAP 16fl.2I [T$ 200.96 ZAE

331.90 SMA IZ4.42 £CC .5499?

|46.Z8 TAP I|8o17 RCA 51.49

130.42 [T£ 184.65 ZAC 133.18

0LA ZZ.EE RAL 67.14 RAD 6571.3 VEL 18.5Zl PTH 3.05 VHP Z0.654 DPA JA.80

L-I TIME INJ LAT INJ LONG JNJ RT ASC INJ AZMTH INJ TIME PO CST TIN

35Z5.J6 -19.90 132.31 335.64 69.43 6 42 4Z 2925.2

4616.ZZ I3.05 195.64 321.91 64.64 I 36 7 4OJ6.Z

32IJ.26 -22.22 110,35 336.57 69.48 8 J4 49 2611.3

4405.35 J5.28 179,04 5ZO.BO 63.99 Z 37 57 3805,4

2894,05 -17.9I 88.6! 338.9Z 69.4! 9 50 55 2294.1

4295.32 20.70 167.81 317.91 6Z.17 3 Jl IE 3695.3

0|FrERENTIAL CORRECTIONS

TOE 2.063Z TRAIJ.?B43 TC3 -.0861 8AU .2558

R0E .6587 RRA .3297 Re3 .0053 FAU-.00745

r0E .3507 rRA 2.2389 r¢3 .0291 86P |69A6

801 2,1658 8R411.7889 8C3 .0863 FSP -274

MI0-COURSE EXECUTION ACCURACY

5GT 4968.8 SGR 288.6 603 81.6

pRY .6056 err .5985 RTF .9896

508 49T7.1 RE3 -.0026 RJ3 .9896

SGJ 4971,9 SG2 229,5 THA 2.02

INC .zgo0 vJ 3D.Z87

APO I7T.35 vz 33.15]

ETC 160.46 CLP 165.9Z

RAP 59.30 [CC 4.§488

INJ Z LAT JNJ Z LONe

-ZZ.S2 124.82

9.52 188.73

-24.82 102.52

11.66 172.12

-30.45 80,34

16.8J I60.B4

C_981T DETERMINATION ACCURACY

ST |670.Z SR Z56.8 $5 553.4

CRT .6|00 CR$ -.5737 CST -.9989

LSA 1766.3 NSA Z04.7 $SA 6.9

ELl 1677.7 EL2 Z02.6 ALF 5.44

LAUNCH OATE JAN 3 1966 FLIGHT TIN( 218.00 ARRIVAL DATE AUC 9 1966

HELI_ENTRZC CONIC

RL 147.|0 LAL .00

RP I07.77 LAP .05

RC 227.182 GL -.J7

PLAN(TO_ENTRIC CONIC

C3 E71.7|3 VHL ]6,484

LNCH ATMTH LNCH TIME

90.00 5 5Z 18

90.00 0 JZ 47

JO0.O0 7 28 43

100.00 ! 19 3

110.00 9 8 30

IIO.O0 J 55 46

DISTANCE 593.709

LOL 102.17 VL Z5.370 GAL 3Z.97 AZL 90.13 HCA 335.I2 SMA 114.33 ECC .59496 INC .1267 vJ 30.267

LOP 77.29 VP 36.085 GAP 36.38 AZP 90.JZ TAL J&6.8J TAP JZJ.93 RCA 46.31 APO 18Z.35 V2 35.J64

GP -4.53 IAL 33.J1 ZAP 163.45 ETS J98.75 ZAE 129.37 ETE 184.48 ZAC J54.41ETC 159.38 CLP 164.06

0LA 21.65 RAL 67.39 RAO 6571.6 VEL 19.825 PTH 3.I3 VHP Z2.SZ9 0PA 15.20

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZNTH INJ TIME PO CST TIN

3526.37 -19.87 J32.59 337.81 69.40 6 51 5 zgz6.4

4670.58 14.6I 198.87 323.76 65.47 I 30 37 4070.6

3EJ5.49 -E2.]2 JI0.63 338.72 69.37 8 Z2 J8 Z6J3.5

4456.69 J6.79 JSZ.ID 3ZZ.71 64.90 Z 33 20 3856,7

Z903.33 -Z7.69 89.Z4 341.05 69.J0 9 56 53 Z303.3

4341.6E 22.14 170.62 3J9.95 63.27 5 8 7 3741.6

OIFFERENTIAL CC_RECTIONS MID-COURSE EXECUTION ACCURACY

TOE E.|46I TRA12.9636 TC3 ,0118 8Au .0492 SGT 4905.2 SGR 269.0 8G3 80.5

RO_ .6749 RRA .3470 RC3 .006_ FAU-.OIJ63 RRT .6|0_ RRF .604Z RTF .9923

FOE .3680 FRA 2.4457 FC3 .0371 8SP 16810 SG8 49|2.5 R23 -.003J R13 .99Z3

80£ Z.2497 8RAJE.9682 BC3 .01_5 FSP -27I SG1 4907.9 $02 213.0 THA 1.9Z

RAP 60.66 ECC 5.4717

INJ Z LAT INJ Z LONG

-2Z.50 |Z4.90

lJ,JB 191.87

-Z4.73 J02,gO

13.27 J75.08

-30.27 81.00

|8.37 J63.51

(_OIT 0ET[RMINAT[ON ACCURACY

ST 1634.5 SR 237.8 55 589._

CRT .5939 CRS -,5652 C$T -.999Z

LSA 1743.Z NSA J�Z.I SsA 6.3

ELI 1640.7 ELI ]90.Z ALF _.02

LAUNCH 0ATE JAN 3 1966 FLIGHT TIME 220.00 ARRIVAL 0_TE AUG ]1 1966

NELIOCENTR|C CONIC

RL I47.10 LAL .00 LOL 102.17 VL

RP J07.74 LAP ._5 L_P 80.5Z VP

RE 22_.500 GL -.73 £P -4.46 ZAL

PLANETOCENTRIC CONtC

C3 336,663 VHL 18.348 OLA 21,05 RAL

0|ST4NC£ 566.935

25.358 GAL 37.18 AIL 90.67 HCA 338,35 5MA |14.Z7 (CC .64623 ]NC .6646 vl 30._8T

36.087 GAP 40.|5 AIP 90.62 TAL 14?.93 TAP |26.27 RC4 40.42 4PO 188.11 vZ 3fl. I74

33.35 ZAP |61.39 ETS |96.7Z zkE 126.03 ETE |84.29 ZAC 155.37 ETC 158.40 CLP 16].9E

67.23 RA0 6571.9 VEL 21.400 PTH 3.21 VHP 24.744 0PA 15.53 R_P 61.73 ECC 6.5407

INJ LONG INJ RT ASC INJ AZNTH INJ TIN[ PO CST TIM INJ 2 LAT INJ _ LONG

132,51 339.42 69.43 6 57 48 2925.1 -ZZ.53 IZ4.SZ

_02.02 325.12 66.56 I 23 28 4122.9 12.73 194.93

|J0.73 340,E9 69.33 8 28 11 2617.0 -24.70 102.90

185,I0 324.13 65.86 2 27 O 3906.1 14.78 177.97

89.68 342.58 68.89 10 I |7 Z309,8 -30.J4 81.46

t73.39 321.51 64.41 3 3 17 3786.Z 19.84 166.14

M|0-COUR$E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

5GT 4634.1 SGR ?48.1 SG3 79.5 ST 1597.Z SR 218.9 SS 633.?

RRT .6089 RRF .6038 RTF .9944 CRT .5847 CRS -.5588 CST -.9995

SG8 4840.5 R23 -.0035 R13 .9944 LSA 1722.8 MSA 178.6 SSA 5.8

SGJ 4836.5 $G2 196.7 THA 1.79 ELI 1602.4 EL2 177.0 kLr 4.64

LNCH A?MtH LNCH TIME L-I TIME INJ LAT

90.00 5 59 3 3525.05 -19.90

90.00 0 4 45 4722.89 |6.06

100.00 7 34 34 3217.03 -22.09

]O0.O0 1 11 54 4506.14 18.19

|J0.O0 9 12 47 2909.77 -27,53

IJO.O0 I 50 IJ 4386.17 23.48

OIFFERENTIAL CORRECTIONS

T0E 2._740 TRAI4.2524 T(3 .0954 BAU .4308

ROE .6917 RRA .3535 RC3 ,0075 FAU-,01721

FOE .3947 FRA 2.6825 re3 .0443 BSP 16530

80E 2.3769 0RA14.2569 8C3 .0957 FSP -266

LAUNCH OATE JAN 4 ]966 FLIGHT TIME 70,00 ARRIVAL 0ATE MAR 15 1966

HELIOCENTRIC CONIC

RL 147.10 LAL .00

RP 107.98 LAP Z.72

RC 76.070 GL 9.30

PLANE TOCENTRIC CONIC

C3 75.311 VML 8.678

LNCH AZMTH LNCH TIME

90.00 I 33 13

90.00 J0 16 I7

100.00 2 48 6

100.00 I1 44 5

IlO.O0 3 41 45

110.00 13 6 55

OIST_NCE 216.16]

LOL 103,19 VL 30.32| GAL -|6.2E AIL 87._4 HCA 99.99 SMA 149.94 ECC ._7998

LOP 203,19 VP 39,66J GAP -,55 ATP 90.48 TAL Z57.50 TAP 357.49 RCA 107.96

GP 13.18 IAL 167.69 ZAP 8_.62 ETS 355.79 ZA£ 168,87 £T[ 142.09 ?AC 34.30

0LA -12,57 RAL 291.54 RAO 6569.5 VEL IA.024 PTH 2.56 VHP 4.715 OPA -9.34

L-I TIME INJ LAT INJ LONG INJ RT ASC" INJ AZMTH INJ TIME PO CST TIM

2140.51 -17.70 36.85 17Z.31 112.47 2 8 54 15_O.5

3586,64 28.22 261.20 18_.19 9Z.4I JI 49 Z3 4986.6

1896.93 -I9.ZO IB.4E 171,65 113.36 3 I9 45 I298.9

5303.44 29.85 240.44 182.26 91.76 13 12 29 4703.4

1730.86 -23.]4 3.73 |69,7t J15.89 4 10 36 1130.9

5044,£? 34.18 220.84 18Z.34 89.97 14 30 59 4444.3

O[FFER£NTIAL CORRECTIONS

706 -.0617 TRA -.9763 TO3 -,1389 BAU ,1_85

ROE -,56Z_ RRA .2_0 RC3 .0740 FAU ,10741

FOE .IZ63 FRA-I.4540 FC3-1.2347 85P 1556

80E .5656 8RA 1.00J2 BC3 .|574 FSP :609

MID-COURSE EXECUTION ACCURACY

SGT 704.2 SGR 420.5 SG3 _03.9

RRT -.3884 RRF -.4574 RTF .6999

SGB 820.2 RE3 .0846 RI3 -.7234

SGI 730.1 5G2 373.7 TMA J62.11

INC £.7604 VI 30.287

APO 19J.9_ V2 35.095

ETC J71.53 CLP -8Z.42

RAP 30J.08 ECC 2.Z394

INJ 2 LAT INJ 2 LONC

-14.5J 29,63

Z8.26 Z32.54

-|5,88 J|.ZO

29.77 231.64

-19.47 356.52

33,80 211.61

ORBIT DETERMINATION ACCURACY

5T 20_,A SR 373.9 SS IZ7.6

CRT .0815 CRS ,3?99 CST -.8757

LSA 37?.5 MS4 Z32.B 5SA JB.4

ELI 374.4 EL_ 201.4 ALF 86.45

EZ04



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 2, 1965-66}

LAUNCN 0ATE JAN A J966 FLIGHT TIME 72.00 ARRIVAL DATE NAR I? 1966

HELIOCENTRIC COMIC

RL 147.10 LAL .DO

RP |08.02 LAP 2.60

RC 78.316 GL 9,10

PLAN[TOCENTRIC CONIC

C3 73.350 VHL 8,564

LNCH AZNTH LNCH T_HE

90,00 l 35 47

90.00 IO 16 19

IOO.O0 2 50 34

|00.00 11 44 13

llO.O0 3 44 1

JID.DO I3 7 13

DISTANCE ZZZ.554

LOL 103,I9 VL 30,260 GAL -J6.0) ATL 87,33 HCA 103.20 5MA 149.32 [CC .27659 INC 2.6708 Vl 30.29?

LOP 206.41 VP 39.603 GAP .03 AZP 90.61 TAL 256.93 TAP .Ii RCA 108.02 APO 19D.62 V2 35.082

GP 13.fi4 ZAL ]67.63 ZAP 87.42 ETS 356.83 74( |65,88 [7E |48.I6 ZAC 32.61 [TC ]72.13 CLP -87.34

DLA -12,71RAL 291.87 RA0 6569,4 V[L 13.954 PTH 2,55 VMP 4.641CPA -9,26 RAP 299.36 ECC 2.207J

L-I TIN| ZNJ LAT ZNJ LONG INJ RT A$C IN] AZNTH _MJ TIME PO C$T TIM IN] 2 LAT IN] 2 LON_

2129,3_ -17.4] 36.16 172.22 ]12.69 2 ]l 16 1529.3 -14.19 28,96

5585.50 28.23 261.12 182.12 92.37 |] 49 25 4985.5 28.26 252.A5

1888.o6 -Is.el 17.75 171.35 113.59 3 22 2 128#.J -J3,55 ]0.36

5302.00 29.85 240.33 ]82.]8 91.70 13 12 35 4702,0 29.77 231.53

1720.64 "22.84 3.09 169.60 116,15 4 12 42 1120,6 -19.1A 355.91

3042.J9 34.JB ZZD._ 182,25 B9.8_ J4 33 |7 IIiZ.2 }3.79 211,45

DIFFERENTIAL CCRRECTIONS MI0-COURSE EXECUTION ACCURACY C_8IT DET[RNINATION ACCURACV

TOE -.0570 TRA-I.0454 TC3 -.1809 8AU .I950 5GT 782.D SGR 424,0 SG3 209.8 ST 2|8.6 5R 371.A SS 127.?

ROE -.5508 RRA ,2264 RC3 ,D824 FAU .10944 RRT -.A_fl2 RRF -.4848 RTF ,7357 CRT .0492 ORS .3914 CST o,8850

FOE .1302 FRA-I.4536 FC3-1.2917 5SP 184l SGB 889.5 R23 .0886 R|3 -.7547 LSA 375.1 MSA 24?.0 SSA 18.5

80E ,5557 8RA 1,O696 8C3 .I988 FSP -608 SG| e08.4 SG_ 37|,3 THA |6_.42 [LJ 37].7 EL2 218-2 ALF 87,47

LAUNCH DATE JAN 4 I966 FLIGHT TIN[ 7A.O0 ARRIVAL DATE NAR I9 1966

HELIOCENTRIC CONIC CISTANC[ 228.86I

RL 147.10 LAL .O0 LOL ]03.19 VL 30.194 GAL -|3.85 AZL 87.42 MEA 106.42 SMA I48.66 ECC .27326 INC 2.5789 VI 30.287

RP 108.08 LAP 2.47 LO# 209.62 VP 39.542 GAP .58 AZP 90.75 TAL 256.2? TIP 2.69 RCA 108.04 APO ]89.28 v2 35.069

RC 80.58] GL 8.90 GP 13.87 ZAL 167.55 ZAP 92.06 ETS 357.90 ZA[ 162.89 ETE |52.]4 ?AC 31.O7 ETC 172,75 CLP -92.12

PLANE TOC[NTRIC CONIC

C3 71.425 VHL 8.45| OLA -12.87 RAL _92.25 RA0 6569.4 VEL 13.884 PTH 2.5A VHP 4.593 0PA -9.16 RAP 297.78 £CC 2.1753

LNCH ATMTH LNCH TIME L-I TIME IN] LAT IN] LONG IN] RT ASC IN] AZNTH |NJ 7IN[ PC) (ST TIM IN] 2 LAT IN] 2 LONG

90.00 I 38 38 2117.82 -17.]1 35.45 172.J7 ||Z.91 _ |3 54 1517,8 -13,86 28,28

90,OO |O 16 30 §584,53 18.23 261.05 182.08 92.33 l| 49 34 4984.5 28,25 252.38

IOO.OO 2 33 I7 1876.87 -18.60 17.06 I7J.49 113.83 3 24 34 J276.9 -J5,22 9.89

IOO,OO II 4i _ 3300.71 29,85 _40,24 182.|5 91.65 J3 It 50 4700.7 29.76 13J.43

liD.DO 3 46 32 1710.J2 -22.52 2.44 ]69.53 IJ6.42 A |5 2 1110.1 -I8,79 355,29

JIO.OO 13 7 44 5040.23 34.18 220,52 ]82.21 89.79 I4 31 45 4440.2 33.78 2J|.30

DIFFERENTIAL CORRECTIONS M[O-COURS[ _X£CUTZOt_ ACCURACY o_el70[T[RH[NATION ACCURACY

TOE -.O334 TRA-1,1|56 TC5 -,2253 8AU .2324 SGT 855,0 SGR 426.5 $G3 2|6.7 ST 235.8 5R 366.J 55 J27.5

R0E -.5332 RRA .23Zl Re3 .092| FAU .]118J RRT -,4645 RRF -.5]06 RTF .7657 CRT .0209 CR$ ,3423 CST -.9177

FOE .i021 FRA-|.4672 FC3-1.353_ BSP 2150 SGe 964.4 R_3 .0867 RI3 -,7806 LSA 369.0 MSA 263.3 $SA J8,6

802 .3379 eRA 1.1395 BC3 .2434 FSP -664 SGJ 892.2 SGZ 366,2 THA J6A.4J EL1 366.1 EL2 235.7 ALF 88.68

LAUNCH DATE JAN 4 1956 FLIGHT TIME 76.00 ARRIVAL DATE NAR Zl 1966

HELIOCENTRIC COMIC 0IST_MCE 2_5,J4D

RL 147.J0 LAL .00 LOL 103.19 VL _0.124 GAL -15.66 AZL 87.52 HCA 109.63 SMA 147,95 ECC .26996 INC 2.4840 V! 30.287

Rp 108.1D LAP 2.34 LOP 2|2.83 VP 39.476 GAP 1.09 ATP 90.83 TAL 255.52 TAP 5.15 RCA 108.01 kPO 167.89 V2 35.056

RC 82.e62 GL 8.67 GF J4.J8 ZAL |67.43 ZAP 96.52 [T$ 358.98 ZA£ 159.97 ET[ 15A.9I ZAC 29.70 ETC 173.40 CLP -96.72

PLANETOCENTRIC CONIC

C3 69.519 VHL 8.338 OLA -13,03 RAL 292.67 R*0 6569,3 VEL ]3,8J6 PTH 2.52 VHP 4.567 OPA -9,03 RAP 296.39 ECC Z.J44]

LNCH ATNTH LNCH TIME L-I TIME INJ LAT JNJ LONG INJ RT ASC INJ A_NTH |NJ TIN| PO CST TIN |NJ 2 LATINJ 2 LONG

9O,O0 I 4] A2 ZLO5.87 -16.79 34.71 172.17 113.14 2 16 48 ]505.9 -13.52 27.57

90.00 JO 16 47 5583.72 28,23 260.99 |82.10 92.30 1| 49 51 A983.7 28.25 252.32

lO0.O0 2 56 17 1865,26 -I8.ZB 16.34 |71.48 114,07 3 27 22 1265.3 -1A.87 9.21

]OO.O0 J| AA 3A 5299.56 29.85 240.15 182.16 91.6J 13 13 13 A699,6 29.76 231.35

liD.DO 3 49 18 1699.2| -22.19 ].77 ]69.51 1|6.69 A 17 37 1099.2 -18.43 354.66

liD.D0 13 B 22 3038.37 34.18 220.38 182.22 89.70 14 32 21 4438,A 33,76 211.16

DIFFERENTIAL CORRECTIONS NI0-COURSE EX[CUT|ON ACCURACY ORBIT DET[RMINAT|ON ACCURACY

TOE -.0320 TRA-].I874 TO3 -.2724 8AU ,2699 SGT 953.4 SGR 427.9 SG3 2|9.9 ST 25A.2 SR 360.5 SS I26.3

ROE -.5195 RRA .2349 RC3 .1007 FAd .11228 RRT -.4958 RRF -.5351RTF .7872 CRT .0023 CRS .3292 CST -.929J

FDE .O914 FRA-J.A434 FC3-[.3982 BSP 2A64 SGB |045.0 R23 .0910 R|3 -.7995 kSA 363.4 MSA 279.3 SSA I8.7

BOE .322J BR* 1.2104 Be3 .2904 FSP -673 SG] 980.6 $G2 361,3 THA 165.44 ILl 360.5 ELI 254.2 ALF 89.82

LAUNCH DATE JAN 4 1966 FLIGHT T|M[ 78.00 ARRIVAL DATE NAR 23 ]966

HELIOCENTRIC CONIC

RL IiT.IO LAL ,DO

RP IO8.I4 LAP 2,20

RC 85.157 GL 8.43

PLAN(TOC_MTRIC CONtC

C3 67.631 VHL 8.224

LNCH A_MTH LNCM TIM_

90.00 J 45 6

90.00 JO 17 IO

IOO.OO 2 39 33

_O0.O0 11 45 23

IlO.OO 3 52 19

IIO.O0 13 9 6

OIFF[R[NTIAL CORRECTI(_q$

_DE -.0_30 TRA-I.2594 TO3 -.3117 BAU .3072

ROE -.3016 RRA .2368 RC3 .]095 FAU ,11205

FOE .O730 FRA-I.4144 FC_-|.4344 8SP 2791

BOE .5046 BRA ].28|5 BC3 .3398 FSP -684

OZSTANCE 2AI.376

LOL JO3.J9 VL 50.0A9 GAL -|5.4T ATL 87.6| HCA |J_.84 S_A |47.2J [CO .26672 INC 2.3853 V| 30.287

LOP 218.04 VP 39.407 GAP 1.58 AZP 90.93 TAL 254.69 TAP 7.53 RCA 107.95 APO 186.47 v2 33.043

GP JA.49 ZAL 167.27 ZAP 100.76 [TS .|0 ZA_ ]57.]6 [TE |56.92 ZAC 28.54 [TC 174,07 CLP-IOI.12

OLA -]3.ZI RAL 293.14 RAO 6569,3 V[L 13.747 PTM 2.51 VMP 4.562 0PA -8,88 RAP 295._0 ECC 2.1130

L-I TIME INJ LAT ]NJ LONG INJ RT ASC INJ AZMTH |NJ TIME PO CST TIN INJ 2 LATINJ 2 LONG

_093.35 -J6.A_ 33.9_ J72.20 ||3.37 2 I9 59 J493,3 -J3.J5 26,63

3583.|6 28.23 260.95 ]82.15 92.28 || 50 |3 4983,2 28.25 251.28

J853.10 -17.94 15.60 |71.5J IJ4.32 3 30 26 125_.] -|4.51 B.49

5296.84 29,65 240,08 IB2.Z_ 91.57 |3 J3 42 4698.6 29.75 231.28

1687.83 -21.84 ].07 169.52 116.97 A 20 27 1087.8 -18.05 353.99

5038.68 3A,|8 220.24 182.28 89.62 IA 33 3 4A36.7 33.73 21J.D3

MIOoCOURSE IX|CUT|ON ACCURACY OR61T 0|TERMINATION ACCURACY

SGT /045.7 $5_ 428,Z 863 22|.9 ST 273.A SR 353.4 SS ]24,6

RRT ",5249 RRF ".5589 RTr ,8058 CRT -,0095 CR5 ._052 CST -.9407

SSB IJ30,0 R23 .0959 R|3 -.SJA2 LSA 356.4 MSA 296.2 SSA 18.8

SGI ]07_.7 SG2 355.3 THA |66_3A ELI 353.4 EL2 273.3 &LF 9J.05

2_05



JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL 2. 1965-66)

LAUNCH DATE JAN 4 J966 FL|GHT TIME 80.00 ARRIVAL 0ATE MAR 25 ]966

HELIOCENTRIC CONIC DISTANCE 147,570

RL I47,]0 LAL ,00 LOL 103.19 VL 29.970 GAL -IS.ZB AZL 87.72 MCA 116.04 SMA ]46.44 ECC .26352

RP i08,18 LAP Z.Ofl LOP Z|9.Z5 UP 39.335 GAP 2,04 AZP 91.00 TAL 253.79 TAP 9.83 RCA 107.95

RC 87.465 GL 8.]6 GP 14.80 ?AL 167.09 ZAP IO4.78 ETS 1.Z4 tAE 154.50 ET[ J§8.41 ZAC 27.58

PLANETOCENTRIC CONIC

C3 65.755 VHL 8,|09 DLA -13.39 RAL 193.66 RA0 6569,2 VEL 13.679 PTH 2.50 VHP 4.573 DPA -B.6B

LNCN ATNTH LNCH TIME L-i TIME IN] LAT /NJ LONG /NJ RT ASC /NJ AZNTN IN] TIME PO CST TIN

90.00 I 48 48 ZOBO.|3 -16.J0 33.14 171.27 113.62 2 23 ZB J480.!

90,00 10 17 35 _flsz.gfl 28,23 260.93 19Z.23 9Z.ZB 11 50 39 4991,9

|00.00 3 3 8 |840.28 -17.58 I4,82 171.57 114.57 3 33 48 |140,]

JO0.O0 IJ 45 56 5298.02 29.86 240.04 182.30 91.fl5 I3 |4 |4 4699.0

110,O0 3 55 38 ]675.85 -21.47 ,34 169.57 1|7.26 4 23 34 107fi.9

lID.DO 13 9 55 5035,22 3A.IB 220.13 J82.3fi 89.56 J4 33 50 4435,2

INC Z.ZB2O Vl 30.Z97

APO 185.03 VZ 55.050

ETC ]74.?? CLP-105.30

RAP Z94.Z| [CC Z,0922

IN] 2 LAT IN] Z LONG

-12.T? Z6.05

28,25 Z52.27

-]4,1Z ?.64

29,75 23].24

-17.64 555.30

53.74 2|0,9]

O|FFERENTIAL CC_RECTIONS M/O-COURSE EXECUTION ACCURACY ONBIT DE TERM/NA

TOE -,0567 TRA-|.33I| TC3 -,373I 8AU ,3440 5GT IJ41,2 SGR 427,5 SG3 222.3 ST 293.4 SR

ROE -.4826 RRA .2375 RC3 .|182 FAU .1||05 RRT -.55|6 RRF -.5822 RTF .8|64 CRT -.0J45 CR$

F0[ .057] FRA-/,3728 FC3-I.462I BSP 3128 SGB IE|8.? R23 .J023 RJ3 -.8253 LSA 348.4 MSA

BD[ .4859 8RA 1.3521 BC3 .39|3 FSP -69! $01 |167,8 $G_ 348.5 THA J67.16 ELI 345.0 EL2

LAUNCH 0ATE JAN 4 1966 FL/GHT T/ME 82.00

HELIOCENTRIC CONIC 0/STANCE 255.?25

?ION ACCURACv

344,9 55 |22.5

.277I CST -,9502

3|3.5 SSA ]8.9

293,Z ALF 92.55

ARRIVAL DATE MAR 2? 1966

RL J47,10 LAL .00 LOt. 103.J9 VL 29.888 GAL -|5.08 AZL 87.83 HCA 1J9,24 SMA 145.65 ECC .26037 INC

RP 108.22 LAP 1.90 LOP 222.45 uP 39.261 GAP 2,48 ATP 91.06 TAL 252,8I TAP 12.06 RCA I07.73 APO

RC 89.783 GL 7.87 GP I5.I3 ZAL J68.87 ZAp IO8.55 ET5 2.42 ZAE 15|.99 ETE 159.52 7AC 26.85 ETC

PLANETOCENTRIC CONIC

c3 63.8J9 VHL ?.99_ 0LA -13._0 RAL 294.22 RA0 6599.2 V[L _3.610 P?_ 2.A9 VHP 4.598 0PA -S.A4 RAP
LNCH ATNTH LNCH TIME L-/ TIME _NJ LAT /NJ LONG /NJ RT ASC |NJ AZNTH IN/ TIME

90.00 ! 52 5J 2066.03 -15.?I 32.29 I72.37 IJ3,87 2 27 I7

90.00 10 J8 0 5593.2I 28.23 260.95 182.36 92.29 1! 5I 3

]00.00 3 7 3 J826.63 -17,J9 J3.99 |71.67 JJ4.BA 3 37 29

]O0.OD II 46 29 5297.84 _9,88 240.02 J82.42 9|.54 13 I4 47

]]O.OO 3 59 15 1663.J3 -21.07 359.57 169.65 117.56 4 26 58

]10.00 13 J0 46 5034.JJ 34.18 220.04 182.47 89.50 J4 34 40

OIFFERENT/AL C(_'RECTION$ MID-COURSE EXECUTION ACCURACY

TOE -,0632 TRA-I,4OI5 TC3 -.4283 BAU .3800 SGT 1238.9 5GR 425.9 SG3 221.3

ROE -.4619 RRA .237J RC3 ,|270 FAU .10936 RRT -.5764 RRF -,6054 RTF .8257

FOE .0380 FRA-I.32/6 ¥C3-J.48J9 BSP 3470 5GB I310.0 R23 .JJ05 RI3 -,8335

BOE .4662 BRA J.42j4 8C3 .44A8 FSP -692 SGJ J264.9 SG2 340.9 THA J67.90

Z.1729 VJ 30.28?

J83.58 V2 35,016

]75.53 CLP-J09.25

293.A5 ECC Z.05J4

PO CST TIN IN] 2 LATJNJ 2 LONG

I466.0 -J2.35 15.2Z

4983.2 28.25 252.29

I226.6 -J3.70 6.94

4697.B 29.75 231.22

|063.I -17.2J $52,56

4434.I 3_.73 2]0.83

(_qBJT DETERMINATioN ACCURACY

ST 3J4,0 SR 335,2 $S 220.0

CRT -.0J32 CRS .2447 CST -.9579

LSA 342.4 NSA 328.3 55A ]9,0

ELI 335,5 EL2 3J3.8 ALF 95,?2

LAUNCH DATE JAN 4 J966 FLIGNT TIME 84.00 ARRIVAL DATE MAR 29 ]966

HELIOCENTRIC CONIC DISTANCE 259.BA4

RL J4?,]0 LAL .00 LOL J03.19 VL 29.804 GAL -|4.88 AZL 87.94 HCA J22.44 5MA i44,85 ECC ,Z5727

RP |08.26 LAP J.74 LOP 225.65 VP 39,185 GAP 2.90 AZP 9|.I0 TAL 25|.78 TAP ]4.25 RCA |07.59

RC 9Z,]lZ GL 7,54 GP 15,49 ?AL |66,6| ZAP JI2.09 [TS 3.65 ZAE |49.65 ET[ 160,35 Z#C 26.34

PLANETOCENTRIC CONIC

C3 62.050 VNL 7.876 OLA -I3.83 RAL 294,82 RA0 6569.2 VEL I3.542 PTH 2.48 VHP 4.656 0PA -B.I4 RAP 292.90 ECC 2.0208

LNCH _ZNTH LNCH TIN[ L-I TIME IN] LAT IN] LONG IN] RT ASC /NJ AZMTH /NJ TIME PO CST T|N IN] 2 LA T IN] 2 LONG

90,OO | 5? 17 2050.87 -I5.29 31.37 J72.50 Jl4.13 2 3| 28 1450.9 -11,90 24.33

90,DO tO J9 22 5584.11 Z8.25 281.02 |92.52 92.32 |I 5] 26 4984.| Z8.25 25Z.35

]00,00 3 lI 20 i8||.98 -I6.17 13.|1 I?I.80 llS.lI 3 4| 32 I212.0 -13,25 6.09

100,00 II 47 I 5298.24 29,96 240.05 I82.59 91.56 13 15 19 4698.2 29,75 231.25

JlO,O0 4 3 ]Z 1649,52 -20.64 358,75 |69.76 117,87 4 30 41 I049.5 -i6.75 55|,79

JlO.O0 J3 II 38 5033,45 3d:18 219.99 182.63 89.47 |4 35 52 4433.5 33.73 210.78

DIFFERENTIAL COPRECTION$ N/0-COUR5[ EXECUT|ON ACCURACv ORBIT 0ETERN/NATIO,N ACCURACY

TOE -.0725 TRA-1.4695 TC3 ".4912 BAU .4IA6 SGT |337.? $GR A_3,6 SG3 2|9,0 ST 3_5,2 SR 324,6 SS ]|?,J

ROE -.440| RRA ,2353 RC3 .1359 FAU .|0700 RRT -.5992 RRF ".628? RTF .8322 CRT -.007I CRS .2156 CST -.9626

FDE ,0216 FRA-J.2605 FC3-1.4934 BSP 3802 $08 I403,| R23 ,I2|3 RI3 -.8392 LSA 354.6 MSA 324.5 $$A |9.1

BOE ,4460 BRA 1.4882 BC3 .5000 FSP -683 SGJ |363.| SG2 332,8 THA |68,57 ELI 335,3 EL2 324.4 ALF I73.80

INC 2.0568 VJ 50.287

APO J82.12 V2 55.003

ETC J76.)4 CLP-112.97

LAUNCH DATE JAN 4 I966 FLIGHT TIME 86.00 ARRIVAL 0ATE MAR 3J ]966

HELIOCENTRIC CONIC

RL 14?,lO LAL .00

Rp ]08.3I LAP J.57

RC 94.449 GL 7,|8

PLAN_TOCENTRIC CONIC

C3 60,|77 VHL 7.757

LNCH ATNTH LNCH TIME

90.00 2 2 JI

90.00 IO I8 38

]O0.O0 3 16 3

100,00 lI 47 27

IlO.O0 a ? 31

]JO.OO |3 12 28

0/STANCE 265.929

LOL 103.19 VL 29.717 GAL -14.88 AZL 88.0? HCA 125.64 SMA J44.04 ECC .75423

LOP 228.85 VP 39.J07 GAP 3.29 AZP 9J.13 TAL 250.69 TAP I6.33 RCA i07.42

GP 15.90 ZAL 166.32 ZAP 115.39 ET5 4.94 ZAE 147.46 [TE 160.89 ZAC 26.05

DLA -14.09 RAL 295.47 RAO 6569.1 VEL 13.473 PTH 2.46 VHP 4.684 0PA -7.77

L-/ T/ME IN] LAT /NJ LONG IN] RT A$C IN] AZMTH /NJ T/ME PO CST T/N

2034.39 -14.83 30.38 172.67 114.40 2 36 5 1434.4

5585.87 28.22 26|.J5 182.72 92.38 I| 51 44 4985.9

i796.07 -16.3! 12.15 i71.96 IJ5.41 3 45 59 1196.1

5299.48 29.85 240.14 182.79 9|.60 13 13 47 4699.4

1834.82 -20.17 357.87 169.90 118.20 4 34 46 IO34.8

5033.44 34.18 2_9.99 J82.94 89.47 J4 36 21 4433,d

0/rr£R[NT/AL CORRECT/ON$

TO£ -.0854 TRAOJ.5359 TC3 -.5383 BAU .4486

ROE-.4J66 RRA .2328 RC3 .1454 rAU ,10442

rOE -.0004 FRA-I.1984 F(3-1.5022 BSP 4J92

BOE .4253 BRA 1.5530 BC3 ,55?6 FSP -678

N/O-COURSE EXECUT/ON ACCURACY

SGT 1438.3 SGR 4210.7 $03 216.3

RRT -.62J9 RRF -,6529 RTF ,8371

SGB 1499.6 R23 .1355 RJ3 -.8435

SGI J463.Z SG2 323.9 THA J69.15

INC ].9322 V| 30.287

APO J80.86 V2 54.990

ETC J77.22 CLP-JI6.47

RAP 292.57 ECC ].9904

IN] 2 LAT IN] 2 LONG

-]J.4J 23.3?

28.26 252.48

-12,75 5.]6

29.76 231.34

"|6,24 350.94

33.?3 2]0.78

(_qSIT OETERMINATION ACCURACY

5T 35?.3 5R 312.3 $5 IJ4,4

CRT .0053 CRS .|693 CST -.9688

LSA 3?4.2 MSA 3|2.9 $SA 19,2

ELi 357,3 EL2 312.3 ALF ].]2

2106



JPL TM 33-99 EARTH--VENUS TRAJECTORIES ¢VOL 2, 1965-66p

LAUNCH DATE JAN 4 1966 FLIGHT TIN[ 68.00 ARRIVAL DATE APR Z 1966

HELIOCENTRIC CONIC DISTANCE Z?1.981

RL 147,10 CAC .00 LOL 103.19 VL 29.626 GAL -1A.47 AlL BB.Z0 HCA 126.64 5NA

RP 108.35 LAP 1.40 LOP 252.04 V# 39.029 GAP 3.66 AZP 91.1_ TAL 249.54 TAP

RC 96.794 GL 6.77 GP 16.36 7AL J66.00 ZAP 119,44 [TS £.3| _A[ I45.43 ETE

PLANETO(ENTRIC C_4IC

C3 59.332 VHL 7.638 OLA -14,39 RAL 296.16 RA0 65G9.1 V[L 13.405 PTH 2.45 VHP 4.742 DPA -7.52

LNCH AZHTH LN(N TIME L-I TIME INJ LAT INJ LONG INJ RT AS( INJ _MTH _NJ TIME PO CST TIM

90.00 2 7 37 2016.28 -14.32 29.50 172.87 114.69 2 41 13 1416.3

90.00 J0 18 43 _588.79 28.22 26|.36 182.97 92.49 11 51 52 4988.8

IO0.O0 3 21 16 1778.64 o15.79 11,11 172.15 115.71 3 50 54 1178.6

JO0.O0 JI 47 45 530J.66 29.85 240.31 J83,04 91.69 15 16 6 4701.7

IIO.OO 4 12 18 1618.78 -19.65 356.9| 170,08 118.55 4 59 I? 1018.9

IJO.OD J3 33 12 505A.28 34.JB 220.06 183,09 89.5J I4 37 _ 445A._

0IFFERENT|AL C(_qRECTIONS NIO-COURS[ EXECUTION ACCURACY

TOE -.JD2a TRA-J,59B4 TC3 -.5972 BAU .48J6 SGT J540.0 $GR 417.6 SG5 2J2.B

ROE -.3919 RRA .2294 RE5 .1555 FAU .10152 RRT -,6440 RRF -*_780 RTF ,8406
FOE -.0235 FRA-J.J350 FC3-1.3061 BSP 4505 SGB I595.? RE5 ,|479 RJ3 -.9465

BOE ,4050 BRA 1.6148 BE5 .6175 FSP -670 SGI 1564.4 SG2 3|4,5 THA 169,67

145.22 ECC .25125 INC 1.7974 V! 30.287

18.58 RCA 107.24 APO 179,20 VZ _4.977

161.24 ZAC 25.96 ETC 178,18 CLP-119.76

RAP 292.43 [CC 1.9600

INJ 2 Lar INJ 2 LONG

-10.67 22.52

28.26 Z_2.69

-12.21 4.16

29.76 251.50

-15.09 350.03

35.75 2J0.64

ORBIT 0£TERMINATION ACCURACY

ST 380.2 SR 296.8 $$ J11.7

CRT .OE2B CRS .1145 CST -.9741

LSA 595.6 MSA 299,J SSA J9.5

ELI 580.4 EL2 298.6 ALF 2.68

LAUNCH DATE JAN 4 1966 FLIGHT TINE _.00 ARRIVAL DATE APR 4 1966

HELIC_ENTRIC CONIC 01STANCE 278.004

RL 147.10 LAL .O0 LOt. 103.19 VL 29.539 GAL -14.26 AZL 98.35 HCA |52.05 5NA 142.40 ECC ,24854 INC 1.6500

RP 108.59 LAP 1.23 LOP 235.23 VP 59.948 GAP 4.01 AZP 91.I0 TAL 248.55 TAP E0.59 RCA 107.04 APO 177.76

RC 99.145 GL 6.50 GP 16.89 ZAL |65.64 ZAP I2J.Z7 ET5 7,78 ZAE |45.54 ETE I61.40 7AC 26.08 [TC J79.24
PLANETOCENTRIC CONIC

C3 56.494 VHL 7.316 DLA -14.74 RAL _96.90 RAO 6569.0 VEL 15.5_ PTH 2.44 VHP 4.807 0PA -6.78 RAP

LNCH AZNTH LNCH TINE L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME
90.00 2 13 41 1996.14 -13.74 28.10 175.11 115.01 2 46 57

90.00 10 18 31 3593.23 28.20 261.68 |85.26 92.65 11 5] 44

I00.00 3 27 6 1759.50 -15.2_ 9.96 I72,58 I|_.04 5 56 25

100.00 11 47 48 5505.30 29.84 240,59 185.34 91.93 1_ |G 15

110.OO 4 17 56 1601.09 "19.01 555.91 170.29 !18.92 A 44 I7

J10.00 15 15 47 5036.27 54.18 220,2| 183.40 89.61 14 _7 45
DIFFERENTIAL CCRRECTION$

TOE -.2237 TRA-1.6577 TC3 -.6994 BAU .5156

ROE ".3658 RRA ,2249 RC5 .1665 FAU .09845
FOE -.0496 FRA-J.0658 F(3-1.5084 85P 4859

BOE .3862 BRA 1.6729 Be3 .6801 FSP -661

M|0-COURS[ EXECUTION ACCURACY

SGT 1642.8 SGR 414.5 $G5 Z08.9

RRT -.6659 RRF -,?045 RTF ,8429

SG_ 1694,_ R_ .I_48 R15 -,848_

5GI 1666.6 SG_ _04.9 THA 170.15

vl 50.287

v2 54.964

CLP-122.95

292.47 EEC 1.9297
PO CST TIH INJ 2 LAT INJ 2 LONG

1596.1 -10.26 2|.|6

4993._ 29.27 2_3.02

1159.3 -11.60 5.0_
4?05.5 29.78 251.77

1001.1 -15.0? 549.04

4456.5 53.75 211.00

(_IT 0_TERNINATION ACCURACY

ST 404.5 SR 28_.0 SS 109.5

CRT .045g CRS .04?9 EST -.9786

LSA 418.6 NSA ZgS,7 5$A 19.4

ELI 404,7 ELI 285.4 ALF 3.59

LAUNCH DATE JAN 4 1966 FLIGHT TIME 92.00 ARRIVAL CATE APR 6 J906

HELIOCENTRIC CONIC DISTANCE 284.0D0

RL 147.10 LAL .00 LOL 103.19 VL 29.446 GAL -14.04 AZL 68.5! HCA 155.22 $MA IAl.58 [CC .2A549

RP 109.45 LAP J.O5 LOP 238,A2 VP 59.$67 GAP 4.55 AZP 9J.0G TAL Z4?,JJ TAP 22,_5 RCA JD_.B2

RC 101,_02 GL _,75 GP 17.52 _AL 165.25 ZAP 125.85 ETS 9.59 ZAE 141.78 ETE 161.58 ZAC 26.59
PLANETOCENTRIC CONIC

C3 54.664 VHL 7,394 DLA -15.1_ RAL 297.69 RAO 6569.0 VEk 15._67 PTH _.4_ VHP 4.880 DPA -6.12 RAP 292.69 ECC 1.9996

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT ZNJ 2 LONG

90.00 2 20 34 1973.46 -13.08 26.76 175.40 115.54 E 55 27 1575.5 -9.56 19.$5
90.00 10 17 36 5599,70 28.19 262.16 183.61 9_.99 11 5J 15 4999.7 28.28 255.49

100.00 3 33 40 1737.59 -14.57 B.58 172._6 116.39 4 2 57 1157.6 -10.90 1.$0

100,00 11 47 31 5310.B0 29.83 240.99 I95.70 92.05 15 JG I 4710.9 29.?9 252.18

110.OO 4 23 32 1581.35 -18.42 554.?J 170,54 119.52 4 49 54 981.4 -14.57 541,93

110.00 15 14 7 5039.79 54.18 220.49 I95.78 89.77 14 58 7 4459.8 33.77 211.27

CIFFERENTIAL CCIRRECTIONS MI0-C_URS[ EXECUTION ACCURACY ORBIT 0[TERN|NATION ACCURACY

TOE -.1490 TRA-l.?]17 TC3 ".7_50 8AU .5442 SGT 1745.0 SGR AJJ.4 $G5 204.2 ST 4_9.5 SR 26B.1 SS |07.3

ROE -.3391RRA .2199 RE3 .1780 FAU .09496 RRT -.6805 RRF -,7513 RTF .9458 CRT .0725 CR$ -.0211 CST -.9909
rOE -.0716 FRA -.9950 FC3-1.5040 BSP 5194 500 1792.8 R25 .1857 R15 -.9495 kSA 442.7 MSA 267.1 SSA 19.6

BOE .3704 ERA 1.7256 BE3 .7446 FSP -643 501 1768.3 SG2 295.5 THA 170.54 ELI 450.0 EL2 267.0 ALF 4,2_

INC J.4B?E Vl 30,287

APO 176.54 V2 34.951

ETC 180.40 CLP-125.74

LAUNCH DATE JAN 4 1966 FLIGHT TIME 94.00 ARRIVAL DATE APR $ 1966

HELIOCENTRIC CONIC O_$TANC( _89.970

RL 147.J0 LAL .00 LOL 103.19 VL 29.354 GAL -13.81 AZL 88._9 HC_ 138.41 SNA 140.76 ECC .2427_ INC 1.5049

Rp 10_.49 LAP .87LOP 24J,60 VP 56,786 GAP 4.66 A_P _0.9_ TAL Z45,BZ TAP 24.2_ RCA 106.60 APO 174.95

RC IO5.862 GL 5.12 GP 18.27 ZAL 164.82 ZAP 126.2| ET$ II.|5 ZAE 140.12 [TE 161.16 ZAC 26,99 ETC 181.69
PLANETO(ENTRI( CONIC

C3 52.847 VHL 7,270- OLA -15.64 RAL 298,55 RA0 _569.9 VEL 13.199 PTH 2.41 VNP 4.961 DPA -5.35 RAP 293.05

Vl 30.297

v2 34.939

CLP-JZB.47

ECC 1.8697
LNCH AZNTH LNCH TI_E L-I TIME INJ LAT INJ LONG ZNJ RT AS( INJ A?HTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

90.00 2 28 26 1947.55 -12,52 25.24 17_.74 lJS.?0 5 0 54 1547,5 -B.76 18.36

90,00 JO J6 4_ 3609.90 26,J5 262.93 JB4.O_ 93.22 11 _ 15 5008.9 28.50 254.16

J00.00 5 41 10 1712.8_ -JS.BJ 7.25 I72.99 116.79 4 9 45 1112,9 -10.11 ,40

]00.00 11 46 45 55J8.81 29.81 24J.59 IB4.J5 92,36 J3 J5 22 47JB,B 29.92 252.79
110.OO 4 50 16 1559.06 -17.67 555,4J 170.94 JJ9,75 4 56 J5 959.1 -|3,58 346.G9

110.OO J5 14 7 5045.5? 54.|B 220.92 IB4.25 90.05 14 _8 12 4445,4 55.BJ 21J,70

OIrFERENTIAL CORRECTIONS MI0-COUR$[ EXECUTION ACCURACY ORBIT 0£T_RNINATION ACCURACY

TDE -.J$07 TRA-].7612 TC5 -.?900 8AU .5745 SGT 1849.6 SGR 409,0 $G5 J99.5 ST 456,6 SR 250.5 $$ 106.?

ROE -.3107 RRA .2122 RC5 .191] FAU .09J55 RRT -,?069 RRF -,7597 RTF .644_ CRT .1059 CR$ -.1J57 CST -.gBJB

FOE -,1007 FRA -.9229 FC3-1.4996 BSP 5546 SGB 1693.5 R25 ,Z094 RI3 -.6499 LSA 469.5 HSA 248.5 S$4 19.7

BOE .3394 BRA J.7759 BC5 .$128 FSP -650 5G1 J97J.7 SG2 265.7 THA 170.90 ELI 45?.7 EL2 248.5 ALr a.70
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 2, 1965.66)

LAUNCH 04TE JAN 4 1966 FLIGHT TINE 96.00 ARRIVAL 0ATE APR ]D 1966

HELIOCENTRIC CONIC

RL 147.10 LAL .00

RP 108.50 LIP .66

RC 106.8_5 GL 4.38

PLANETOCENTR|C CONIC

C3 51.045 VHL 7.145

LN{H AZNTH LNCH TIME

90,00 Z 37 36

90.00 10 J4 49

|00.00 3 49 32

100.00 1l 45 14

110.00 4 38 O

IIO.O0 13 13 36

DIFFERENTIAL CORRECTIONS

TOE -.Z196 TRA-J.SOAB

ROE -.Z810 RRA .Z04J

FOE -.133E FRA -.8524

8DE .3566 BRA 1.8163

D|STANCE Z95.9|6

LOL |03.19 VL 29.26] GAL -13.58 AZL 88.90 NC4 14|.59 SMJ 139.96 ECC .24003 INC 1.0986 Vl 30.287

LOP 244.79 VP 38.705 G4P 4.96 4ZP 90,86 TAL 244.49 TAP Z6.09 RCA ]06.]6 4PO 173.55 vz 34.9Z6

GP ]9,J7 Z4L 164.34 ?4P 128.32 [TS 13,12 ZAE 136,55 ETE ]60.81 ZAC Z7.56 ETC 183.1] CLP-I]I.03

TC3 -.8604 BAU .6037

RC3 .2056 FAU .08BOA

¥C3-].4931BSP 5907

8C3 .8847 FSP -6J7

OLA -16.2] RAL 299.43 R40 6568.9 VEL ]3.130 PTH 2.40 VNP 5.050 DP4 -4.3? RAP 293.54 ECC i.8401

L-I TIME IN] L4T IN] LONG IN] RT 45C IN] AZNTN ZNJ TIME PO E$T T|M IN] Z L4T IN] Z LONG

1917.42 -ll.43 23.48 174,|5 ]]6.09 3 9 33 J3|7.4 -7.83 16.65

562J,79 28.10 263,77 184.54 93.69 lJ 46 30 502|.6 26.31 Z35.11

1684.25 -12.9] 5.57 |73.36 J17.19 4 J7 56 J084.Z -9.JB 338.78

5330.]9 29.77 242.43 164.64 92.60 |3 J4 4 4730.2 29.84 233.6Z

1533,46 -16.90 351.94 17J,I9 120,22 5 3 33 933,5 -12.66 345.28

5053.73 34.18 22].58 164.79 90.4J 14 37 49 4453.7 33.86 Z12.33

NJ0-COURS[ EXECUTION ACCURACY (_RB|T DETERMINATION ACCURACY

5G7 ]955,2 SGR 407,7 5G3 J94,6 ST 466.7 SR 231,2 55 107.9

RRT -.7267 RRF -,7890 RTF .8447 CRT .|442 CRS -.2200 C$T -.9786

SGB 1995.3 R23 .2366 R]3 -.9501 L54 499.5 MSA 228.2 5S4 20.0

50] 1976.0 SG2 276.8 TH4 ]71.20 ELI 488.2 EL2 Z2B.J ALF 5.02

LAUNCH DATE JAN 4 I966 FLIGHT TIME 98.00 ARRIVAL D4TE APR 12 1966

HEL|OC[NTR]C CONIC

RL 147.]O LAL .OO

RP 108.54 LAP .50

RC 108.588 GL ].46

_LANETOC(NTRIC CONIC

C3 49.263 VHL 7.019 DLA -16.95 RAL 300.4| RAD 6568.8 V£L

LNCH AZMTH LNCH TIME L-I TIN[ IN] LAT

90.00 Z 48 26 J88J.75 -10.35

90.00 JOII 43 5639.77 28,0]

JO0.O0 4 0 8 1650.53 -1J.87

J00.00 11 42 45 5346.22 29.7I

110.00 4 47 1 1503.64 -15.77

110.00 I3 I2 2J 5065.88 34.J7

DIFFERENTIAL CORRECTIONS

T0E -.E859 TRA-J.8401 TC3 -.9334 gAU .63|9

ROE -.2503 RR4 .I939 RC3 ,2219 FAU .06425

FOE -.1663 FRA -.7773 F(5-I,4605 8SP 6241

80E .363J 8R4 ].6503 9C3 .9594 FSP -396

DISTANCE 30J.840

LOL J03.19 VL 29.168 GAL -13.35 AZL 89.14 HE4 ]44.78 SN4

LOP 247.97 VP 38.623 GAP 5.25 AZP 90.70 TAL 243.13 TAP

GP 20.24 ZAL 163.80 Z4P 130.18 ETS 15.34 ZAE 137.03 ETE

|39.16 £CC .23742 INC .8612 v] 30.287

27.91RCA 106,J2 4PO J72.I9 VZ 34.914

|60.24 ZAC 26.41ETC 184.74 CLP-J33.44

|5.062 PTH 2,38 VHP 3,J47 OPA -3.21 RAP 294.I5 [CC J.6108

IN] LONG |NJ RT 49C IN] AZMTH ;NJ T|M[ PO (ST TIM IN] 2 L4T IN] Z LONG

21.4| I74.66 1|6.50 3 I9 50 1281.8 -6.71 14.62

265.07 185.14 94,34 ]I 4_ 43 3039.8 28._2 256.42

3.62 173.87 ]17._4 4 27 38 1030.3 -8.08 356.88

243.6] ]85,28 9_,43 I3 I| 31 4746.2 29.87 _34.81

350.24 J71.63 |20.73 5 J2 5 903.6 -J1.57 343.64

222.53 ]8_.48 90.97 14 36 47 4465.9 33.93 EJ3.29

MID-COURSE EXECUTION ACCURACY (_BIT DETERNINATION ACCURACY

SGT 2056.7 $GR 407.2 SG3 ]88.9 ST 320.2 SR 2|0.5 95 1J0.7

RRT -,7439 RRF -.6J83 RTF .844| CRT .1880 CR$ -.3296 CST -.9709

SG9 2096.6 R23 .2694 R13 -.8493 LS4 533.0 MSA 206.4 SS4 ZO.Z

5G| 2079.Z $G2 269.2 THA I71.48 ELI 32].9 EL2 206.0 ALF 5.J6

LAUNCN O4TE JAN 4 ]966 FLIGHT TIME |00.00 ARRIVAL D4T[ APR 14 1966

HELZOC[NTRIC CONIC

RL 147.10 LAL .00

Rp 108.58 LAP .]]

RC IJ0,95] GL 2.40

PLANETOCENTRIC CONIC

C3 47.5|6 VHL 6,893

LNCN A?NTH LNCH T|ME

90,00 3 I 41

90.DO 10 6 59

100.00 4 12 32

100.00 11 36 49

J10.00 4 57 47

110.00 J3 10 3

OIFrERENTI4L CORRECTIONS

TOE -.]240 TRA-|.8677 TC3-I,0]09 BAU .6600

ROE -.2i74 RRA .I624 RC3 .2399 FAU .08047

r0E -.2076 FRA -.7052 FC3-J.46610SP 6603

80£ .3902 6R4 J.8766 8C3 J.0369 FSP -581

D|STANC[ 307.744

LOL 103.]9 VL 29.074 G&L -13.10 AZL 89.42 HC4 147.95 SX4

LOP 251.]5 VP 38.542 GAP 5.52 A?P 90.49 TAL 24].73 TAP

GP Z].55 74L 163.20 74P 13].76 ETS 17.86 I4E 133.54 ETE

138.37 Ecc .23490 INC .5533 V] 30.287

29.69 RC4 105.66 APO ]70.87 V2 3=.903

J59.47 Z4C 29.43 ETC 186.53 CLP-135.75

0L4 -17,65 RAL 301.47 R40 6566,8 VEL 12.995 PTH 2.37 VHP 5,257 DP4 -1.8] RAP 294.79 ECC J.7820

L-| TIME _NJ LAT IN] LON_ IN] RT 45C ]NJ 4ZM_H JNJ TIME PO CST TIN IN] 2 L4T IN] 2 LONG

1836.53 -9.03 18.92 175.31 116.95 3 32 20 1238.3 -3.34 IE.IB

5664.93 27.67 266.90 185.89 95,23 IJ 4| 24 5064.9 28,30 258.Z6

1609.95 -J0.58 1.30 J74,49 116,12 4 39 22 1009.9 -6.74 354.62

5368,77 29.61 245,28 |86,05 94.30 13 6 |8 4768.8 29.89 236.49

1468.14 -J4.32 348.24 |72.19 ]21.29 3 22 ]5 666.J -J0.27 341.72

5083.32 34.14 223.89 186.34 9|.78 ]4 34 47 4483.3 ]4.0I 214.64

MI0-COURSE EXECUTION ACCURACY ORBIT DETERN/N4TIO_ ACCURACY

SGT 2162.| 5GR 409.1 SG3 183.2 ST 560.0 5R 187.1 SS 118.1

RRT -.7597 RRF -.8478 RTF .8438 CRT .2373 CR5 -.4470 CST -.9374

SGB 2200.4.R23 .3031RJ3 -.8493 LS4 573.4 MS4 182.6 $54 20.6

SGI 2]84.6 SGZ 263.3 THA J71.70 EL] 562.0 EL2 181.2 ALF 5.06

LAUNCH DATE JAN 4 1966 FLIGHT TIME ]0_,00 4RRIVAL DATE APR 16 1966

HELIOCENTRIC CONIC

RL ]47.]O LAL .O0

RP |O8.61 LAP .|2

RC JI3.313 Gk 1.05

PLANETOCENTRIC CONIC

(3 45.620 VHL 6.769

LN(N AZMTH LNCH TIME

90.00 3 16 16

90.00 9 59 46

]00,00 4 27 57

]00.00 ]1 32 44

110.00 5 lO 58

110.O0 13 6 J3

01STANCE 3]3.629

LOL 103.19 VL 28.981 GAL -J2.86 AZL 89.75 HCA J31.]3 SNA 137.39 EEL .23247 INC .2514 VJ 30.287

LOP 2_4.32 VP 38.462 GAP 3.78 A?P 90.22 TAL 240.30 TAP 31.43 RCA ]05.60 APO 169.57 vz 34.89Z

GP 23.I6 ?AL 162.49 ZAP |33.02 ET$ 20.75 ZAE 134.02 ETE ]58.47 ?AC 30.63 ETC 188.63 CLP-137.91

OLA -]6.99 RAL 302.64 RAO 6568.7 VEL 12.930 PTH 2.36 VHP 5.382 OP4 -.09 RAP 295.50 ECC ].7541

L-I TIME ]NJ LAT INJ LONG INJ RT AS( IN] AZNTH IN] TINE PO C$T TIN IN] 2 LAT IN] 2 LONG

1764.62 -7.35 |5.85 I76.17 117.42 3 46 0 1184.6 -3.62 9.16

5700.60 27.62 269.48 186.8] 96.52 |I 34 46 3]00.6 28.23 260.87

1559.66 -9,95 358.46 J75.30 1]B.64 4 55 57 959.T -5.06 35].83

3400.76 29.42 247.64 187.O2 95,53 ]3 2 4_ 4800.8 29.$8 236.8?

1424.9! -J2.98 345.84 172.9] J2].90 5 34 43 824.9 -8.67 339.40

3J06.30 34,07 225.83 197.43 92.93 14 31ZJ 4506.3 34,]0 216,59

ORBIT DETERMINATION ACCURACY

ST 606.6 SR 161.0 $s J30.6

CRT .2897 CR$ -.5539 CST -.9409

LSA 623.2 N54 J57.7 SSA 21.O

EL] 6]0,7 EL2 ]53.6 4LF 4.68

D_FFER[NTIAL CORRECT|ON$

TOE -.3963 TR4-J.6643 TC3-].09J9 B4U .6676

ROE -.J622 RRA .1683 RC3 .2603 r4U ,07649

rOE -.2354 FR4 -.63]0 rc5-1.44f13 B6P 6966

B0E .4363 BR4 ].6920 8C3 I.J225 FSP -563

N/0-COURSE EXECUTION 4CCURACY

SGT 2267.9 SGR 413.4 $G3 176.9

RRT -,7720 RRF -.9764 RTF .B435

$G8 2305.2 R23 ,3406 R]3 -.849]

$01 2290.5 $G2 260.1 THA J7].86
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL. 2, 1965-66

LAUNCH DATE JAN 4 ]966

HELIOCENTRIC CONIC

RL 14T.10 LAL ,00

RP JOB.64 LAP -.07

RC 119.673 GL -.63

PLANETOCENTR|C CONIC

C3 44.202 VNL 6.64B

LNCH AZNTH LNCH TIME

90.00 3 39 37

90.00 9 48 35

100.00 4 47 96

ADO.DO II 23 IB

110.00 9 27 41

JIO.O0 13 0 2

FLIGHT TIME 104.00 ARRIVAL DATE APR )B J966

OISTANCE 319.496

LOL 103.19 VL 28.888 GAL :)Z.60 AZL 90.15 HCA 194.31 SHA )36.62 ECC .23013 INC .1§5J VJ 30,ZBT

LOP 297.90 VP 36.382 GAP 6.02 AZP 89.86 TAL 238,85 TAP 33.14 RCA I09.34 APO 168.31 v2 34.881

GP 29.16 ?AL 16i,6l ZAP 153.90 ETS 2A.I0 ?AE 132.4I ETE 137.20 ZAC 32.03 ETC 191.05 CLP-)40.01

DLA -20,49 RAL 303.96 RA0 6568.7 VEL 12.867 PTH 2.34 VHP 5.55l 0PA 2.03 RAP 296.20 ECC 1.7173

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH ]NJ TINE PO EST TIN INJ 2 LATINJ 2 LONG

1714.68 -5.J4 11,90 )77.56 I17.88 4 B 32 Ill4.? -1.57 9.23

3792.46 27.I6 273,2J 187.99 98.33 Jl 24 28 9Ifl2.3 ZB.03 264.69

1495730 -6.83 354,95 J76.44 119.)? 5 12 51 893.3 -2.99 3aB.28

5447.07 29.07 25J.04 188.25 97.28 12 54 fl 4847.! 29.77 242.31

1370,70 -II.OI 342.88 173.9| 122.97 5 50 32 770.7 -6.64 336.92

5144.44 33.91 228,63 188.84 94.59 I4 25 46 4544.4 34.17 ZI9.41

DIFFERENTIAL C_qR[CTIONS

TDE -.4889 TRA-].888J TC3-1.J76I BAU .7150

ROE -.J437 RRA .ISJI RE3 .2839 FAU .0722fl

roe -.3IJ7 FRA -.5947 FC3-1.4150 BSP 7336

BDE .9096 BRA J.8942 BC3 1.2099 FSP -544

LAUNCH DATE JAN 4 I966

HELIOCENTRIC CC_IIC

RL 147.10 LAL .00

RP 108.6b LAP -.25

RC 118.029 GL -2.86

PLANETOCENTRIC CONIC

C3 4Z.7ZZ VHL 6,936

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

90.00 4 10 I9 16J8.37 -2.05

90.00 9 30 28 5851.63 26.26

J00.O0 3 19 I7 1408.47 -3,93

100.00 Jl 8 7 5516,75 28.36

IJ0.00 9 49 53 I300.02 -8.39

110.00 I2 50 0 3197.97 33.54

DIFFERENTIAL CC_RECTION$

TOE -.6078 TRA-J.gTJ8 TC3-1.2597 8AU .7408

ROE -.JOl3 RRA .I285 RE3 .309J FAU .0674J

FOE -.3795 FRA -.47j9 r(3-J.366) 8sP 7662

BOE -6162 BRA 1.8762 8C3 1.297J FSP -515

MID-COURSE EXECUTION ACCURACY ORBIT 0ETERNINATION ACCURACY

5GT Z374.7 SGR 420,9 5G3 J70.0 ST 671.7 SR I3J.Z S$ 150.2

RRT -.7799 RRF -.9030 RTF .8439 CRT .3398 CRS -.6368 CST -.9269

SG8 24II.7 R23 .3788 RJ3 -.8493 LSA 687.7 MSA 132.6 $SA ZI.3

SGJ 2397.6 SG2 26J.0 THA 172.04 ELI 673.2 EL2 123.! ALF 3.93

FLIGHT TIHE 106,O0

DISTANCE 325.346

ARRIVAL DATE APR 20 I966

LOt. 103.19 VL 28.795 GAL -12.34 AZL 90.66 HCA )57.48 SMA 136.07 ECC ,22788 INC .6639 Vl 30.287

LOP 260,67 VP 38.302 GAP 6.26 AZP 89.39 TAL 237.34 TAP 34.62 RCA 103.06 APO I61.08 V2 34.B70

GP 27.69 7AL )60.48 ZAP J34.29 ETS 28.00 ZAE I30.6I [TE 155.62 ZAC 33.68 6TC I93.90 CLP-142.03

DLA -22.39 RAL 303.48 RAO 6568.6 VEL IZ.BI0 PTH 2.33 VHP 5.7|4 OPA 4.67 RAP 296,84 [CC l,T03!

INJ LONG INJ RT A$C INJ AZNTH INJ TIME PO CST TIN INJ 2 LATINJ 2 LONG

6.3J 179.J6 I18,25 4 37 J3 J0)8.4 J.74 399.88

278,83 J89.35 101.01 )i 7 39 5231.6 27.51 270.3e

350.04 178.12 ij9.66 5 38 45 808.5 .05 343.51

256.10 )89,79 99.85 12 AO 3 4916.8 29.45 247.46

339.08 17§,37 123.26 6 II 33 700.0 -3.96 332,79

232,78 190.69 97.01 I4 16 38 4598.0 34.19 223.59

MI0-COUR$E EXECUTION ACCURACY ORBIT 0ETERM|NATION ACCURACY

SGT 2A78.9 SGR 43J.3 5G3 J61,6 ST 754.B SR 96.B $$ IT?.9

RRT _7804 RRF -,9260 RTF .8433 CRT .373J CRS -.6806 CST -.9193

$GB 2316,l R23 .4)99 RI3 -.8495 LSA 773.3 HSA 110.2 $SA 21,2

$GI 2301.9 SO2 267.2 THA J72.18 ELl 755.? ELI 69.7 ALF 2.28

LAUNC H DATE JAN 4 1966

HELIOCENTRIC CONIC

RL 142,10 LAL .00

RP 108.71 LAP -.44

RC 120.382 GL -5.81

PLANETOCENTRIC CONIC

C3 41.5OO VHL 6.442

LNCN AZMTN LNCN TIME

90.00 4 96 5

90.00 8 37 IB

100.00 3 96 33

100.00 I0 4I 31

110.00 6 21 29

1|0.00 12 33 8

FLIGHT TIME )06.00 ARRIVAL 0ATE APR 2E 1966

DISTANCE 53).I79 o

LOL 105.19 VL 28.703 GAL -)2.07 AZL 9J.33 HCA 160.69 SHA 135.34 ECC .22572 INC 1.5323 vl 30.28?

LOP 263.84 VP 38.22A GAP 6.48 AZP 86.74 TAL 235,62 TAP 36.46 RCA 104,79 APO 165,69 V2 34.B60

GP 50.93 ?AL )58,88 ZAP I34.0) ETS 52.56 ZAE 126,49 ETE 153,70 ZAC 35,64 ETC I97.31 CLP-144.09

DCA -29.O2 RAL 307.32 RA0 6568.6 VEL 12.762 PTH 2.32 VHP 3.956 DPA 8.03 RAP 297.32 ECC 1.6830

L-I TiME INJ LAT INJ LONG INJ RT ASC |NJ AZNTH |NJ TIME PO CST TIM INJ 2 LATINJ 2 LONG

1469,20 2.76 358.19 182.2| 118.19 9 22 34 869.2 6.9J 351.91

678.12 24.12 310.22 190.90 105.22 9 8 36 78.! 26.03 302.04

1280,44 .4J 343.0I )80.90 1)9.89 6 17 53 680.4 4,38 336.45

3630.)5 26.78 264.I3 I91.63 103.8) I2 I5 21 3030.J 28.41 233.73

1202.43 -4.72 333.9l I77.71 123.90 6 4I 27 602.4 -.23 327.70

9280.93 32.68 239.I0 I93.I2 I00.65 14 1 9 4680.9 33.80 230.04

DIFFERENTIAL CORRECTIONS

TOE -.772) TRA-1.8325 TC3-I.3409 BAU .7670

ROE -.0911 RRA ,0999 RC3 .3363 FAU .06208

FOE -.4363 FRA -.3867 FC3-l.293J 85P 8039

BOE .7738 BRA 1.8332 BE3 J.3825 FSP -467

LAUNCH DATE JAN 4 I966

MI0-COURSE EXECUTION ACCURACY ORBIT CETERMINATION ACCURACY

5GT 2586.7 SGR 446.8 SG3 152.0 ST 874.9 $R 59.6 55 218.5

RRT -.7737 RRF -.9445 RTF .8450 CRT .3007 CRS -.6109 CST -.9229

5GB 2625.0 R23 ,4465 RI3 -.6516 LSA 898.2 NSA 93.6 SSA 19.1

5G1 2610.0 SG2 280.6 THA |72.30 ELI 873.0 EL2 93.I ALF I.IO

FLIGHT TIME )I0.00

HELIOCENTRIC CONIC

RL IA7.1O LAL .OO LOL 103.19 VL 28.6)1 GAL -ll,80 AZL

RP 108.74 LAP -.63 LOP 267.O1 VP 38.147 GAP 6.69 AZP

RC 122.73J GL -9.9) GP 35,18 ZAL I56.46 ZAP I32.79 ET$

PLANETOCENTRIC CONIC

C3 40.802 VHL 6.388

LNCH AZMTH LNCH TIME L-] TIME IN) LAT

89.09 6 26 7 1202.06 JS.IB

94.9I 7 48 3 936,69 J5.I9

100.00 T 17 A6 1034.42 8.63

100.00 9 39 8 5867.60 21.93

JI0.OO 7 12 I J052.5I 1.00

110.O0 12 l 22 3422.28 30.42

DIFFERENTIAL CORRECTIONS

TOE-J.O073 TRA-I.73A_ TC3-l.4060 BAU .7919

ROE .O106 RRA .0604 RE3 .3618 FAU .05379

FOE -.5350 FRA -,295I FC3-I.1838 BSP 8414

gOE 1.OO74 BRA 1.7959 Be3 J.4918 FSP -432

OISTANCE 336.996

ARRIVAL DATE APR 24 1966

92.23 HCA 163.8I 5MA 134.62 ECC .22366 INC 2.2492 vJ 30.28?

87.84 TAL 234.27 TAP 38.07 RCA 104.31 APO 164.72 V2 34.851

37,85 ZAE )25.79 ETE I51.43 ZAC 3B.07 ETC 201.46 CLP-146.22

0LA -28.70 RAL 309,68 RAO 6568.6 VEL 12.733 PTH 2.32 VHP 6.298 0PA IZ.3T RAP 297.49 ECC 1.6715

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LATINJ 2 LONG

34_.00 )89.97 IJ4.66 6 46 9 602.1 18.38 337.73

325,56 189.98 JI4.6fl 8 3 42 336.7 18.39 318.32

329.40 186.62 I18,73 7 35 0 A34.4 12.42 322.64

280.10 192.93 J10.84 )l 16 56 526T,6 24,57 272.30

326.08 J81.93 )24.|7 7 29 33 432,5 3,48 319,86

249.49 196.14 106,41 _-3 3| 45 4822,3 32.36 240,BJ

NI0-COUR$[ EXECUTION ACCURACY ORBIT DE TERMINA T|ON ACCURAC Y

SGT 269_.0 SGR A66.4 SG3 140.0 ST 1053.2 SR 29.0 SS 2?6.4

RRT -.7534 RRF -.9558 RTF .8490 CRT -,7334 CR$ .3346 C$T -.9364

SGB 2735.J R23 .4672 RJ3 -.8560 LSA 1084.9 MSA 94.7 $$A 14.1

5GI 2718.3 $02 303.0 THA 172.46 6LI 1093.3 EL2 J?.O ALF I29.O0

22O9



JPL TM 33.99 EARTH--VENUSTRAJECTORIES(VOL 2. 1965-661

LAUNCH OAT[ JAN 4 1966

HELIOCENTRIC CONIC

RL 147.10 LAL .00

RP J08.76 L4P -.81

RC 125.075 GL -15.83

PL4NETOC£NTRIC CONZC

C3 41.301 VHL 6.427

LNCH ATNTH LNCH TIME

70.25 4 52 IB

109.73 9 48 36

70.25 4 52 18

J09.73 9 48 36

t10.00 9 27 II

110.00 10 J2 53

FLIGHT TINE 112.00 4RRIV4L 0ATE APR 26 1966

O]STANCE 342.?96

LOL |03.19 VL 28.320 GAL -11.51 ATL 93.60 NCA 166.96 SNA

LOP 270.18 VP 38.070 GAP 6.89 AZP 86.50 T4L 232.69 TAP

GP 40.90 ZAL J32.49 ?AP 130.20 ITS 44.00 742 122,10 [T[

133.91 ECC .22169 JNC 3.593? Vl 3O.ZSY

39.65 RCA 104.22 APO 163.60 V| 34.842

148.89 ZAC 41.20 ETC 206.68 CLP-148.65

DL4 -34.05 R4L 313.03 RA0 6568.6 VEL 12.754 PTH 2.32 VHP 6.835 0P4 18.10 RAP 297.05 ECC 1.6197

L-I T|NE INJ L4T |NJ LONG |NJ RT A$C |NJ AZMTH INJ TJN[ PO CST TIN INJ 2 L4T INJ 2 LONG

|344.05 17.67 12.0J 194.89 119.59 5 18 2 944.1 21.47 4.95

600.84 ]7.68 301.68 (94.90 119.58 9 58 37 .8 21.48 294.62

1544.05 17.67 12.01 194.89 119.59 5 18 2 944.I 21.47 4.95

800.74 J?:6B 301.68 |_4.90 1|9'_ 9 _8 37 .8 21.48 294.6E

868.13 15.34 305,35 193.47 120.93 9 58 J7 66.1 19.33 298.50

5814.80 20.04 275.18 196.28 118.29 11 49 48 5214.8 23.66 267.91

OIFFERENTIAk CC_RECTION$

TDE-I.3?O$ TRA-1.6122 TC3-1.4235 8AU .8125

ROE .0887 RRA .0008 RC3 ,3732 FAU .04796

FOE -,8724 FRA :.1922 FC3-1.0054 BSP 8753

B0E 1.3734 eRA 1.6122 Be3 J,4716 FSP -401

LAUNCH OAT[ JAN 4 1966

H_LIOCENTRZC CONIC

RL 147.10 LAL .00

RP J08.79 LAP -.99

RC 127.413 GL -24.74

PLANETOCENTRIC CONIC

C3 45.045 VHL 8.712

LNCH A?NTH LNCH 71M£

3?.57 4 10 5

122.43 11 13 8

87._7 4 JO 5

J22,43 IJ 15 6

57.57 4 10 5

122,43 1J J_ 6

OIFFERENTIAL CORRECTIONS

10E-2.0063 TRA-1.3458 TC3-1,3_33 BAU .8232

ROE .1838 RRA -.0944

FOE -.8162 FRA -.0?95

80£ 2.0J47 8RA 1.3491

NIO-COUR$[ EXECUTION ACCURACY ORBIT DETERNINATION 4CCURACV

SGT 2801,_ SGR 486.1 SG3 124.4 ST 1329.3 SR 80.4 SS 356.6

RRT -.1164 RRF -.9538 RTF .B56B CRT -.9130 CRS .9884 C$T -.9554

SGB 2843.6 R23 .4743R/3 -.8641 LS4 1374.5 NSA 106.4 SSA 8.4

$GJ 2823.6 SG2 336.6 THA 172.81 ELl 1331,3 EL2 32.? 4LF 176.84

FLIGHT TIN[ 114.00 ARRIVAL OATE 4PR 28 J966

DISTANCE 348.573

LOL 103.19 VL 28.430 GAL -/J.Z2 A2L 95.78 HCA J70.10 SHA 133.22 ECC .21980 INC 5.7795 V| 30.287

LOP 273,34 VP 37.99_ GAP 7.08 A?P 84.31 TAL 231.08 TAP 41.19 RCA 103.94 4PO 162.50 V2 34.834

GP 48,75 ?AL 145.64 2AP 125.60 ET$ 51.24 2AE 116.?3 [T£ 146.58 ?AC 45.42 [TC 213.42 CLP-151.99

OLA -42.01RAL 318.58 RAO 6568.7 V£L J2.900 PTH

L-I TIME ZNJ LAT INJ LONG INJ RT ASC INJ AZNTM

J753.50 20.37 31.04 Z04.22 127.57

5723.15 20.38 267.93 204.23 J27.56

1753.90 20.37 31,04 204.22 127.57

5723.15 20.38 267.93 204.23 127.96

J753.50 20.37 3|.04 204.22 1_7.57

5723.J5 20.38 267.93 204.23 127.56

NIO-COURSE £XECUT|ON ACCURACY

SGT 2912.0 SGR 497.7 $G3 104,7

Re3 .342_ _AU .038E7 RRT -.6330 RRF -.9J73 RTF .8752

FC3 -.7355 BSP 9J16 $68 2954.2 R23 .4566 RI3 -,88J8

8C3 1.3669 FSP -340 SGJ _929._ $G_ 383.0 THA J73,72

2.35 VHP 7.79_ OPA 25.80 RAP 295.38 [CC 1.7413

INJ TIME PO C$T TIN INJ 2 L4T INJ 2 LONG

4 39 19 1153.3 25.10 74.46

12 30 29 5123,2 Z5.12 261.34

4 39 19 |153.5 25.10 24.46

12 50 29 5J23.2 25.J2 261.34

4 39 19 1153.5 28.10 24.46

12 5029 3123.2 25.J2 26J.34

OP_IT 0ET[RNINATION ACCURACY

ST 1775.3 SR 160.7 S5 470.0

CRT ".890_ CR$ .9896 (ST -.9747

L$A 1839.3 MSA J23.8 554 4.3

[LJ 1781.0 EL2 72.8 ALF 175.38

LAUNCH 0ATE J4N 4 1966 FLIGHT TINE J16.00 4RRIVAL 04T[ APR 30 1966

HELIOCENTRIC CONIC -0JSTANC[ 354.3J3

RL 14?.10 LAL .00 LOL 703.19 VL 28.341 G4L -(0.92 4?L 99.95 HCA 173.22 SN4 152.55 ECC .21793 INC 9.9520 VI 30.287

RP 108.81 LAP -I.l? LOP 2?6.3J VP 37.922 G4P 7.25 4ZP 80.12 T4L 229.44 T4P 42.66 RC4 103.66 _PO 161.43 v2 34.826

RC 129.747 GL -38.26 GP 59.58 Z4L 133.80 ZAP 118.14 ETS 60.93 ZA[ 108.39 ETE 146.64 ?AC 51.25 [TO 223.43 CLP-158.66

PL4NETOC[NTR]C CON|C

C3 60.312 VHk 7.768 Ok4 -53.38 RAL 330.43 RAO 6569.1 V[L |3.478 PTH 2.46 VNP 9,866 OPA 36.06 R4P 290.71 ECC 1.9976

LNCH A?NTH LNCH T|N[ L-| TINE |NJ CAT INJ LONG INJ RT ASC |NJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

42.65 4 4 57 1956.64 20.92 51.17 223.91 140.32 4 37 34 1336.6 26.9_ 45,87

13?.35 12 54 46 5664.72 20.93 262.88 223.93 140.3J 14 29 11 5064.7 26.99 257.57

42.65 4 4 57 1956.64 20.92 51,17 223.91 140.32 4 37 34 1356.6 26.98 45.87

137.35 12 54 46 5864.72 20.93 262.88 223.93 140.31 14 29 11 5064.7 26.99 257.57

4Z.65 4 4 57 1936.64 20.92 31.17 223.91 J40.32 4 37 34 1356,6 26.98 43.87

137.35 12 54 46 5664.72 20.93 262.88 223.93 140.31 14 29 IJ 5064.7 26.99 257.57

01FFERENTXAL CCRRECTION$ MIO-COUR$E EXECUTION ACCURACY _8|T 0ETERNINA TION ACCURACY

TOE-3.3221 TRA -.7846 TC3 -.9599 8AU .79_I 5GT 3020.7 $GR 469.8 SG3 81.0 ST 2467.7 SR 157.4 S5 621,7

ROE .1699 RRA -.2552 RC3 .2090 FAU .02629 RRT -.3470 RRF -.6904 RTF .9149 CRT -,7229 ORS .8149 CST -,9895

rO_ -.987B FRA .0_1FC3 -.3774 8SP 9427 5GB 3057.0 R23 .3903 RJ3 -.9J80 L$A 2345.9 N94 J3_.5 SSA 1.9

D0E 3.3263 8RA .806J 8C3 .9824 FSP -261 SGJ _025.2 SG2 440.0 THA 176.84 ELi 2470.4 £L2 108.7 4LF 177.36

LAUNCH OATE JAN 4 1966 FLXGHT T|M[ JIB.00 ARRIVAL 04TE NAY 2 1966

HELZOCENTRZC CONXC 0|STANCE 359.949

RL 147.10 LAL .00 LOL 103.J9 VL 28.2_3 GAL -10.59 k2L 110.93 HCA J76.24 SMA 131.89 ECC .21590 INC20.9247 VJ 30.287

RP 108.84 L4F -I.34 LOP 279.67 VP 37.849 GAP 7.39 AZP 69.1_ TAL 227.75 TAP 43.99 RCA 103.42 APO 160.37 V2 34.819

RC 132.O74 eL -35.88 GP 72.63 ?AL 1J_.65 ZAP 107,26 [T$ 86.46 ?A_ 94.17 ET£ 163.93"?AC 58.59 ETC 250.76 CLP 173.64

PL4NETOCENTRIC CONIC

C3 144.311VHL 12.013 OLA -6_.I6 RAL _.24 RAO _370._ V_ 1_._98 PTH 2.83 VHP 15.997 0PA 48.20 RAP 276.22 ECC 3.3750

LNCH ATNTH LNCH T_NE L-I T_NE /NJ LAT INJ LONG _NJ RT A$C _NJ A_NTH INJ TZNE PO CST T_N INJ 2 L4T INJ 2 LONG

30.85 5 40 47 220_.33 12.05 68.22 2_6.02 1_Z.51 6 J7 33 1608.3 19.11 64.74

149.15 13 32 43 5793.62 12.06 264,86 266.0_ 152.5J l? 9 16 5193.6 19,13 26J.38

30.85 5 40 47 2206.35 JZ.Ofl 6_.22 266.02 152.51 8 17 33 1606.3 19.11 64.74

149.13 1_ 32 43 5793.62 12,06 264.86 266.05 152.5J 17 9 16 3193.6 J9,13 26J.38

30.83 5 40 4? 2206.3fl 12.05 68.22 266.02 J52.fll 6 17 33 1608.3 19.11 64.74

i49.15 J5 32 43 _793.62 12.06 264.86 Z_.O$ 152.51 J? 9 16 5193.6 19.13 261.38

O|FF[R£NTIAL CORRECTIONS M;0-COURS[ EXECUTION ACCURACY OReIT 0ETERNINATION ACCURACY

T02-3,6414 TRA ,9947 TC3 -.2676 8AU .5162 SOT 2959.3 $GR 10J3.6 $63 57.3 ST 2709,1 SR IO]D.9 SS ?68.7

RDE-2.1190 RRA -.0?24 RC3 -.0026 FLU .01J61 RRT .BBII RR_" .7865 RTF .9847 CRT .9903 ORS -.9?92 CST -.99?9

FD[-1.1489 FRA .3187 FC3 -.0698 88P 9499 $G_ 3128.0 R23 -.2J64 RI3 .9758 LSA 2988.3 NSA J45.1 S$4 .9

6DE 8.0262 8R_ .99?3 8C3 .26?6 FSP -180 $GI 3094.3 SG2 458.4 THA 17.18 ELI 2888.6 EL2 13J.9 ALF 20.33

2210



JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL 2 1965-661

LAUNCH CAT[ JAN 4 |366

HELIOCENTRIC C_NrC

RL 147.]0 LAL .D0

ep 108.86 LaP -1.51

RC 1_4._9_ GL -47.81

PLANETOCENTRZC C_N|C

C)J)_8.442 V_L )_.446

LNCH ATNTH LNCH TEN(

57.ZI 8 33 6

IZZ.79 15 41 5

57.2J 6 3] 6

112.79 15 41 5

57.21 B 33 6

J27.79 15 4J 5

FL|GMT TINE |20.00 ARRIVAL CAT( NAy 4 ]966

C[STANC[ 364.77]

LOL I03.19 VL ZB.;66 OAL -|0.08 AZL 166.8§ HC4 17B.45 5H_ 131.25 (CC .11160 1NC76.645J v] 30.267

LOP 282,B] vP 37.778 GAP 7.30 ATP J3.16 T4L 22_.74 TAP 44,19 RCA 103.48 APO !59,02 v2 34,B]2

OP $2.20 7AL 97,79 Z4P 95.76 (TS 169.06 742 57.83 (TE 756.]3 7AC 62.42 [TC 343.76 CLP 99,43

CLA -41.Z6 RAL ?4.88 R4C 6573.1 VEL 38.076 PTH 3.55 VHP 46.686 CPA 40.82 RAP 226.52 ECC22,6626

L-I TIME [NJ L4T INJ L_G INJ RT 45C INJ AZNTN |NJ TIME PO CS? TEN rNJ 2 L4T fNJ 2 LONG

2?35.55 -.61 54.64 ?95.76 132.25 9 1O 21 1635,5 4.56 49.12

909.07 -,80 312.90 ?95.77 132.25 15 56 14 309.1 4.56 307.33

2235.55 -.81 54.64 ?95.76 J32.25 9 10 21 1635,5 4.56 43.12

909.07 -.80 312.90 ?95.77 J32.25 15 56 14 309.1 4.58 30P.33

Z735.55 -.81 54.64 295.76 J32.25 9 10 Zl 1635.5 4.56 49.12

909.07 -.BO 312.90 795,77 152.25 15 56 14 309.1 4.58 307,59

DIFFERENTIAL CC_t_RECTI_4S

TOE 4.2026 TRA -.7208 TC3 -.0633 BAU 3.1717

RD(-8.0474 RRA 8.5357 RC3 .1670 FAU-.04950

r_E-l.SZJ8 FRA 1.6508 FC3 .0521 BSP 6865

80E 9.0743 BRA 8.5385 BC3 .J766 FSP -123

LAUNCH DATE JAN 4 J966

HELI(XENTRIC CONIC

RL 147.10 LAL .OO

RP |08.67 LAP -I.68

RE 136.709 GL 59.9?

PLAN(TOCENTR|C CONIC

C3 Z68.936 VHL 16.400

LNCH AZM7H LNCH TIME L-I 71ME [NJ LAT

3Z.74 13 18 ?5 4806.93 -4.94

127.76 Z5 J ?6 3387.39 -4.92

52.7A 13 18 ?_ 4806,93 -4.94

127.26 2_ J 26 3387.39 -4,97

32.74 15 18 Z3 4806.93 -4.94

127.Z6 ?3 1 ?6 3387.39 -4.9?

O|FFERENTZAL CORR(CTIONS

TOE 5.0165 TRA-?.1897 TC3 ".041J BAU .1685

R0[-4.7007 RRA 4.0_02 RC3 ".0722 FAU .00566

FOE 1.4630 FRA -.7006 FC3 -.0182 BSP 10501

6DE 6.8748 BRA 4.5779 BC3 .0469 FSP -J83

MID-COURSE EXECUTION 4CCuRACv ORBIT 3[TEe_IhA?ION 4CCuRACV

5GT B07.1 SGR 2523.4 SO5 44.5 ST 660.9 SR 1376.8 SS J073.9

RRT -.7Z76 RRF .9985 RTF -.6865 CRT -.9268 ORS -.9989 CST .9080

5GB Z649.3 R23 -,1085 R15 ,9941 LS4 1850o3 MS4 ?47.7 654 .5

SG| 2594.0 SG2 538.6 THA 103.70 ELI 1510.4 EL? 226.2 ALF 114.57

FLIGHT TII,_ 122.00 ARRIVAL CAT[ N4Y 6 J366

CISTANCE 372.197

LOt. 103.19 VL 28.080 GAL -10.|3 AZL 59.J1HCA 183.27 SMA 150.63 [CC .21320 [NC30.8908 VJ 30.287

LOP 286.00 vP 37.709 GAP 7,95 AZP |?0.85 T4L ?24.65 TAP 47.9? RCA 102.31 APO 138.74 v2 34.806

5P -72.77 7AL 107.54 ZAP I06.?3 ETS 238.24 7A[ 86.86 [TE 164,98 7AC 87.00 EYE 79.68 CLP 160.60

OLA 45.5? R&L 310.88 R_0 6571.6 VEL 19.755 PTM 3.12 VHP 18.796 0PA -8J.87 RAP 120.80 EL( 3.4263

JNJ LONG INJ RT _$C INJ ATNTH _NJ TIME PO C$7 7IN INJ 2 LAT IN] ? LONC

222,_6 216.05 44.69 16 38 32 4206.9 -10.59 217,26

117.40 216.01 44.69 75 57 54 2787.4 -10.58 107.J0

22_.$6 716.03 44,69 16 38 52 4206.9 -10.53 2]7.26

1J2.40 716.01 44.69 23 37 _4 2787.4 -10.58 107.10

2?2.56 716.05 44.69 16 38 32 4206.9 o10.59 217.Z6

112.40 Zl6.01 44.69 25 57 54 ?787.4 -I0.56 I07.L0

M_0-CO_)RS( EXECUTION ACCURAC y ORB|T CETERMINATION ACCUR4CV

SOT 2069,5 5OR 2597.4 SO3 53.B ST 1783.0 SR 1748.9 SS 623.9

RRT -.9427 RRF -.9320 RTF .9967 CRT -,9667 ORS .9889 CST -.9399

SGB 3317,0 R?5 -.1764 R13 -.9833 LSA 2671.9 MSA 213,4 ssA I.Z

501 3771.6 8G2 547.Z THA 12B.E? £LI Z468.9 £LZ 207.4 ALF 133.56

LAUNCH 04TE J4N 4 1966 FLIGHT T]M£ 124.00 ARRIVAL 0&T[ NA Y B 1966

HELZOCENTR[C CONIC _ISTANCE 377,769

RL 147.10 L4L .DO LOL 103,19 VL 27.995 GAL -9,77 AZL 72,64 MCA 166.65 5_4 130.02 [CC .2134J |NC17.1573 Vl 30.267

RP 108.89 LAP -1.84 LOP 289.16 VP 37.641 GAP 8.O6 ATP 107.06 TAL 272.89 TAP 49.13 RCA 102.Z7 APO 157.76 V2 34.801

RC 139.013 GL 52.84 GP -39.65 7AL 117.76 7_P J19.31 ETS 261.59 7_E 105.22 ETE 202.80 ZAC 80.03 ETC 12Z.55 CLP-165.65

PLANETOCENTRIC CONIC

C3 ]04.280 VHL 10.712 OL4 35.83 RAL 306.37 RA0 6_70.0 VEL 15.021 PTH ?.70 VHP 10.600 _PA -76.69 RAP 354.09 £CC 2.T162

LNCH AZNTH LNCH TIME L-I TIME [NJ L_T |NJ LONG [NJ RT A$C JNJ AZNTH _NJ TIME PO CST TIM IN] 2 LAT [NJ 2 LONG

67.03 16 3 Z0 4463.07 -10.38 197.90 201.70 55.49 ]7 19 43 3863.l -14.83 191.50

J12.97 El 38 28 3408.60 -10.36 116.78 201.69 55.49 22 35 17 ?808.6 -14.61 112.38

67.03 16 3 20 4463.07 -10.58 197.90 201.70 5_.49 17 19 45 3863.1 -]4.83 191.50

112.97 21 38 2B 3408.60 -10.36 118.78 201.69 55.49 ?2 35 17 2808.6 -14.81 1|2,38

67.03 16 5 ZO 4465.07 -10.38 197.90 201.70 55.49 17 19 45 3863.J -14.83 191.50

112.97 21 38 g8 3408.60 -10.36 IJ6.78 201.69 35.49 22 35 17 2808.6 -14.81 Jl?.3B

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCUR_C_ C_BIT _ETERNIN&TJON ACCUR4CY

TOE 3.5646 TRA-3.6774 TC3 -.4713 _AU .6575 SOT _377.4 SGR 7_|,5 SG5 77.4 ST 2141.1 SR 232.4 SS 615.6

RDE -.2130 RR4 1.0706 RC3 .0153 FAU .02349 RRT -.6495 RRF -.6405 RTF ,9479 CRT -.7565 CRS .6437 CST -,9874

FOE 1.1724 FRA -.6674 rc3 -.1951 BSP 10764 SG8 5459.9 R?3 -.33_7 R13 -.9409 L5_ 2253.9 MSA 191.2 564 1.5

60E 3.5710 8RA 3.8300 Be3 .4716 FSP -?39 SOl 54j7.9 5GZ 389.4 THA 169.16 ELI 2149.6 £L2 164.4 4LF 174.87

LAUNCH 04TE JAN 4 1966 FL]GHT TIME 176.00 ARRIVAL 04TE H4Y 10 1966

HELIOC£NTR|C CONIC _STANC[ 383.459

RL 147.10 LAL .OO LOL 103.19 VL 27,911 64L -9.43 AZL 77,63 HCA 189.35 SM_ 179.42 ECC .2|711 |NCIZ.37Z3 Vl 30.287

RP 108.90 LAP -1.99 LOP _97.32 VP 57._75 GAP 8.71 AZP 107.2| T_L ??1.I_ TAP 50.49 RC4 101.97 APO 156.88 VZ 34.737

RE 141,312 GL 43.98 GP -47.43 7AL 123.94 7_P 129.56 ET5 292.85 7_E 112.47 ETE 206.63 7AC 74.59 £TC 134.0J CLP-160.36

PL4N[ TO(£NTR[C CONIC

C3 67.299 VHL 8.?04 DLA 28.75 R_L 307.20 RAO 6569°3 VEL 13.735 PTH ?.5| VHP 8.301 0PA -64.76 RAP 340.41 ECC 2.1076

LNCH AZHTH LNCH TTME L-| T|ME INJ LAT _NJ LONG ZNJ RT ASC INJ AZMTH INJ TIME PO CST T_M INJ _ LAT INJ Z LONG

84.79 18 11 56 3977.73 -11.57 161,80 195,31 65.49 19 18 14 3377.? -15.04 154.8!

95.21 19 38 3Z 3696.91 -11.35 141,76 195.30 65.49 20 40 9 3096.9 -J5.02 134.27

t00.00 ?J 25 49 3337.01 -18.60 |J9.75 198.73 66.17 22 71 4J ?75?.0 -71.66 IJI.7_

I00.00 19 7 71 3797.38 -4.70 144.98 19|.61 60.45 ZO 10 36 3J97.4 -_.60 138.36

IJO,O0 73 48 53 ?904,09 -?7.67 89.30 ?0_.76 69.07 21 57 17 7304,1 -30.?3 8J.06

IJ0.00 19 D 46 38|B.07 3.64 141.56 186.46 55.99 ?0 4 74 3718.J -.85 |33.J7

OJFF[RENTXAL CC_RECTIONS M_O-COURSE EXECUTION 4CCURACV ORBIT _ETERMINA TZON ACCURACY

TOE 2.4987 TRA-3.3879 TC3 -.8941BAU .B047 5GT 35_5.0 SGR 404.6 S03 100.8 ST 1974.3 SR ]66.9 SS 563.8

ROE .1718 RRA .4812 Re3 -.0242 FAU .03451 RRT -.5572 RRF -.140_ RTF .9055 CRT ,3654 CRS -.5813 CST -.9696

FOE 1.1052 FR_ -.6145 FC3 -.4414 BSP IJ|09 SGB 3556.J R23 -.4J59 R13 -.9050 LSA _00J.9 MS_ ?03.0 SS4 ?.4

B0E ?.3047 BRA 3.4711 Be3 .8944 FSP -355 SGI 5539.7 SG? 340.6 TH_ 176.43 EL1 1925.3 EL? J33.2 4LF 1.63
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES tVOL 2, 1965-66

LAUNCH D4TE JAN 4 1966 FLIGHT TIME IZ_.00 4RRIVAL GATE NA y 12 1966

H£LIOCENTR]C CON|C C|STANEE 38_.174

RL 147.10 LAL .00 LOL ]03.|9 VL 27._19 G*L -9.09 ATL 80,03 HCA 192.48 SNA 128.85 [CC .2|104 ]NC 9.965] V] 30.287

Rp 108.92 LAP -2.]4 LOP 295.48 VP 37.510 GAP 8.36 AFP 99.73 TAL 719.40 TkP 51.88 RCA 101.65 APO 136.04 v2 34.793

RC |43.598 GL 41.06 G# -_8.54 ZAL 127.48 ZAP |37._] [TS 298.94 ZA_ 118.14 ET[ 20_14_ _&C 70.98 ETC 140.36 (LP-]59,12

PLAN[TOCENTRIC CONIC

C} 52.408 VNL 7.739 CLA 24.04 RAL 308.80 RAG 6568,9 VEL ]3.]82 PTH 2.41 VHP T.]63 CPA -55,00

LNCH ATNTH

90.00

90.00

I00.00

100.00

i10.00

110.00

DIrFERENT|AL

TOE 1.9803 TRA-].1606

R0E .2093 RRA .309_

FCE 1.040| FRA -.5508

806 1.9914 8RA 3.J757

LAUNCH DATE JAN 4 J966

HELIOCENTRIC CONZC

RL 14?.10 LAL .00

RP 108,93 LAP -2,28

RC 14_,874 GL ]7,54

PLANETOCENTRIC CONIC

C3 44.]9J VHL 6.663

LNCH AZMTH LNCH TIME

90.00 12 7 53

90.00 16 9 J_

100.00 23 4] 10

100.00 17 16 40

lJO.OO 1 24 5J

110.00 J7 55 24

LNCM TIME L-| TIME INJ LAT ZNJ LC'_G INJ _T ASC INJ AZMTH [NJ TIME

Zl 17 48 ]323.26 -24.15 119.25 196.62 74.73 ?2 ]] l]

16 45 27 4?29.03 .98 J73.60 186.48 61.70 17 55 56

22 59 1 2996,92 -?6.60 95.95 197.33 75.84 Z3 A8 58

12 46 35 4010.61 3.]9 157.79 ]85.25 60.26 18 54 6

0 _0 26 2660,6? -37.36 71.93 198.84 78.34 1 34 46

18 15 56 ]9]9.62 8.23 J47.79 182.]4 56,70 19 21 35

CORRECTIONS NI0-COURS£ EXECUTION ACCURACY

7C]-1.2419 8AU .8719 SCT ]6]3.3 5GR 318.8 5C3 1]7.9

RC] -,0]78 FAU .04088 RRT -.3362 RRF .1759 RTF .8792

rC] -.6753 8SP ll4O9 5GB 3647.5 R?] -.4497 RI] -.878!

BC] 1,2444 rSP -386 SG] 3615.1 SG2 ]00.1 THA 178.]0

FLIGHT TIME I]0,00

RAP 336.91 ECC 1.86Z5

PO CST TIN IN] Z L&T IN] 2 LONG

2723,] "26.0] 111.07

3629,0 -2.81 166.9T

Z396.9 -?8,Z9 87.55

3430.6 -.79 |51 ,Z7

2060.7 -3],6] 62.9Z

3539.6 ].79 |4|,3Z

ORBIT 3?TERMINATION ACCURAC Y

ST 1770.] SR 184.? SS S]1.8

CRT .3917 CRS -.81|1 CST -.93ZZ

LSA 184].5 MS4 2J3.Z SSA 3,_

ELI 1773.9 £LZ 147.9 ALF 3.36

C/STANCE 394.895

LOL 10].J9 VL 27.748 GAL -8.75 AZL 81.49 HCA 193.62 SMA

LOP 298.64 VP ]7.A47 GAP 8.51 AZP 98.20 TAL Z17,64 TAP

GP -]?.06 ZAL 129.40 ZAP |47.50 ETS ]0].AO ZAE 12!.7J ETE

ARRIVAL GATE MAY 14 1966

OIrFERENTIAL CORRECTIONS

TOE 1.6818 TRA-2,9940 TC3-1.3421 BAO ,9153

ROE .2046 RRA .E]E7 RC3 -.0228 rAU .04451

FOE ,9704 FRA -.482] rc] -.8681BSP It?J?

80E 1,6942 8RA ].00]0 8C] 1.5472 FSP -420

128.78 £CC .71014 INC 8.5l]7 VJ 50.287

5].26 RCA J01.3] APO 155.74 VZ ]4.790

ZO].OZ 7AC 69.19 ETC 144.96 CLP-159.41

DLA ?0.87 RAL ]10,54 RA0 6568.7 V£L 12.875 PTH ?.]5 VHP 6.919 OPA -48.08 RAP 336.01 ECC 1.7306

L-I TIME INJ LA T INJ LONG INJ RT ASC INJ AZMTH ]NJ TIME PO CST TIN INJ 2 LATINJ Z LONG

]127.83 -26,96 105.64 194.75 81.00 23 0 1 25?7.8 -Z7.93 97,11

414J.46 4._9 ]7_.89 184.16 62.03 17 21 37 ]741,5 .81 173.24

2820.62 -28.9J 83.37 195.08 82.06 24 ]0 ]0 2220.6 -29,71 74.65

4173.90 6.32 162.95 183.21 60.7? 18 Z5 24 352].9 2.]7 156.39

2514.77 -33.83 60.80 /95.74 84.76 2 6 46 1914.8 -34.18 51.58

400_.5_ 10.56 151.17 |80.64 57.]0 19 2 6 340?.5 6.18 ]44,8Z

MI0-COURSE EXECUTION ACCURACY ORBIT DETERNJNATZON ACCURACY

SGT ]729.Z 5GR 278.8 SG] 129.1 ST 1667.O SR 187.3 SS 505.6

RRT -.1617 RRF .7087 RTF .8629 CRT .6451 CRS -.87]0 CST -.9156

SGB ]7]9.7 R25 -.4325 RI3 -.8622 LSA 1718.0 MSA 221.0 SsA 4.8

8GJ 3730.0 SG2 269.0 THA ]78.87 ELI J671.4 6L2 141,8 4LF 4.]8

LAUNCH 0ATE JAN 4 1966

HELIOCENTRIC CONIC

RL 147.]0 LAL ,00

RP 108.93 LAP °2.42

RC 148.118 GL ]4.97

PLANETOCENTRIC CONIC

C3 39.258 VHL 6.266

LNCN ATNTH LNCH TIN_

90.00 ?2 39 9

90.00 13 52 9

|00.00 0 ]3 47

I00.00 17 2 7

110.00 ] 48 44

Ii0.00 17 45 ]9

FLIGMT TIME 13?.00 ARRIVAL GATE MAY 16 1966

CISTANC£ 400.616

LOL 10].19 VL 27.668 GAL -8,4] AZL 82.46 HCA 198.77 S_A

LOP 30].81 VP ]7.385 CAP 8.66 ATP 97.14 TAt 215.87 TAP

GP -27.26 7AL 130.29 ZAP 1A6.60 ETS 306,97 ZA£ 124,03 £TE

127.74 ECC .20940 INC 7.5394 Vl 30,287

54.64 RCA 100.99 APO 154.48 V2 34.787

200.60 ZAC 68.75 [TC ]48.57 CLP-159.gZ

0LA 18.7] RAL 3]2,3? RA0 6568.5 VEL 12.674 PTH 2.]0 VHP 6,697 0PA -42.75 RAP 3]6.26 £CC 1.6461

L-Z TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LATINJ 2 LONG

3007.]3 -27,95 96.96 193.40 85.24 23 ?9 16 2407.3 -28,]1 88.3Z

4]99.98 6.45 183.]8 183.41 62,37 17 5 29 3800.0 ?,TO ]16.51

2708.]6 -29.69 75.12 193.35 86.34 1 0 55 2108.4 -29,88 66.32

4174.18 7.99 163.75 182.58 61,10 18 11 41 3574.2 4,07 J59.15

2417.53 -]4.18 53.?4 |93.75 89,23 2 29 2 1817.5 -]3.9] 44.00

40]7.76 11.85 153.09 180.26 57.70 18 52 57 3437,8 7.50 146,69

CIFF6RENTIAL CORRECTIONS

TCE 1.4908 TRA-?.8615 1C]-1.8096 8AU .9497

RCE .1981 RRA .|875 ec] -.0048 FAU .04627

FDE .9047 FRA -.4149 FC3-I.0_0] BSP 12061

0DE 1.5019 BRA 2,8676 BC] 1.8096 FSP -442

LAUNCH OAT? JAN 4 1966

HELIOCENTRIC CONIC

RL 147.10 LAL ,00

RP ]08,94 LAP "?.]5

RC J50,]90 GL 3].0]

PLANETOCENTRIC CONIC

C3 35.581 VHL 5.965

MI0-COURSE ExECuTION ACCURACY ORBIT CETERMINATfON ACCURACY

5GT ]825,5 SGR 256,2 sG] 116.1 ST 1596.9 SR 189.1 58 484.?

RRT -._444 RRF .2109 RTF .8522 CRT .6687 CRS -.9037 CST -.9204

SG8 ]834,0 R2] -.4]]2 R13 -.8518 LSA 1663.9 MSA Z27,4 SSA 6.1

SGJ ]826.0 SG2 248.3 TMA 179.06 ELI 1601.9 £LZ 140,Z ALF 4,56

FLIGHT TIME I]4.00

GP

01STANCE 406.]]4

LOL 103,19 VL ?7.589 GAL -8.05 AZL 83.16 HCA 701,92 SNA

LOP ]04.97 VP ]7.]25 GAP 8.81 AZP 96.]5 TAL ?J4,08 TAP

-2].61 ZAL 110.47 ZAP 149.80 ETS 309,90 7A£ 125.60 ETE

LNCH A_NTH LNCH TIME L-I TIME |NJ LAT

90.00 2] I 15 2925.94 -28.26

90.00 1] 44 21 4411.67 7.4_

100.00 0 56 29 2611.48 -79.89

100,00 16 5] 44 4701.]6 8.88

IIO.OO 2 6 40 _]49.3] -34.J1

110,O0 17 42 ] 4056._6 17.57

DIFFERENTIAL CORRECTIONS

T06 I,]64_ TRA-?.7440 TC]-2.0568 _AU .9784

ROE .1949 RRA .15_4 RC] .0159 FAU .04680

FOE .8478 FRA -.3494 FC]-J.1588 8SP I7365

80[ 1.3780 8RA _.7484 8C3 _.0568 FSP -455

ARRIVAL DATE MAY 18 1966

177.20 EC( .20880

56.00 RCA 100.64

198.46 7AC 68.98

INC 6.8367 VJ 30.287

APO 15],76 V? 54,786

ETC 151,49 CLP-160.60

0LA |7.77 RAL ]14.11 RAO 6568,4 VEL 12.578 PTM 2.27 VHP 6.586 0PA -]8.57 RAP ]37.09 ECC 1.5856

IN] LONG IN] RT A$C _NJ A_MTH IN] TIME PO (ST TIM IN] Z LAT IN] _ LONG

91,0] 192.67 88.20 23 50 I ?]?5.9 -28.12 82.37

J84,98 18],]9 62.60 16 58 J] ]8]].7 ].77 178.ZB

69.41 192.71 89.]] I 20 _1 7011.5 -?9.66 60.61

167.28 187.67 61.34 |8 _ 45 ]601.4 4.98 160.65

47,91 192,64 92.]8 ? 4_ 49 1749,] -3].41 ]8.74

154.J0 180.44 57.9] J8 49 ]9 3A56.3 8.Z0 147.67

M|0-COOR$E EXECUTION ACCURACY OPBI7 OETERNINATION ACCURACY

SGT ]918.7 SGR ?A4.7 SG3 140.? ST J551.8 SR 193.O $5 467.9

RRT -.2426 RRF .JSJO RTF .8447 CRT ,689] CR5 -.9293 CST -,907_

SG8 ]9?6,] R23 -.3986 RI] -.8A44 LSA 16J].3 MSA 232.8 SSA 7.4

S¢1 ]919.1 $G2 2]7.] THA 179,J3 EL] J557.5 EL2 139,3 ALF 4.94
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 2. 1965-66)

LAUNCH DATE JAN, 4 1966

HELIOCENTRIC CONIC

RL 147.|0 LAL ,00

RP 108,94 LAP -?,GT

RE 151,619 GL 31.54

PLANETOCENTR]C CONIC

C} }Z,7}9 VHL $,7??

LNCH AZNTH LNCM TIME

90.00 73 IT 56

90.00 15 4Z 15

IO0,O0 0 52 ?l

IO0,O0 16 54 ?6

lID.D0 Z ?0 51

IIO,O0 17 41 ?6

FLIGHT TIME 136.00 ARRIVAL GATE NAY ?O 1966

DISTANCE 412,049

LOL 103.19 VL 77.511 GAL -7.69 AIL 83.70 MCA ?05.07 SMA 126.69 ECC .20834 INC 6.3034 VI 30.787

LOP 306.13 VP 3?.?67 GAP 8.96 A?P 95.71 TAL Z|_,78 TAP 57.36 RCA i00.?9 4PO 153.08 V? 34.785

GP -20,77 7AL 130,15 /AP J52.37 ETS 312.32 ZAE 126.70 ETE 196.62 7AC 69.73 ETC 153.91 CLP-161,36

EL4 16.31 RAL 315.94 RAG 6568,3 VEL ]Z.4|4 PTH Z.74 VHP 6.539 CPA -)5,04 RAP 338.78 ECC 1.5588

L-I TIME ZNJ LAT INJ LONG INJ RT ASC INJ A?NTH ]NJ TIME PO CST TIM INJ ? LAT INJ 2 LONG

2868.90 -78.37 86.86 197.44 90.29 24 5 45 226P,9 -Z7.98 78.21

4446.70 7,92 185.83 183.77 62.7? 16 56 ?I 3846.7 4.?D 179,12

Z577,09 -79,86 65,37 19Z.47 91.46 I 35 18 1977,1 -79.34 56.60

4713.74 9,78 167,97 183.04 61.46 18 4 40 3613.7 5.40 i61,34

?3OO.?l -33,9I 44.09 192.16 94.63 2 59 11 1700.? -37.89 35,00

4063.39 12,78 154.49 180,96 58.0? 18 50 9 3463.4 8.46 148.05

DIFFERENTIAL CORRECTIONS

TOE 1.Z795 TRA-2.6327 TC3-?.7970 BAU 1.0033

ROE .1952 RRA .1301RC3 .0371FAU ,04650

FOE .8018 FRA -,1851 FC3-1.7296 8SP 12620

ODE 1.2943 ORA Z.6360 BC3 2.?9?3 FSP -457

LAUNCH DATE JAN 4 1966

HELIOCENTRIC CONIC

RL 147.10 LAL .OO

Rp J08.94 LAP -2.78

RC 154.855 GL 30.37

PLANETOCENTRIC CONIC

C3 30.426 VHL 5.516

LNCH AZHTH LNCH TIME L-I TIME INJ LAT

90.00 23 31 4 ?828.53 -28.77

90,00 15 44 2 4450.22 8.02

I00.00 1 3 I 2538,16 -79.76

100.00 16 56 42 4215.71 9.34

110.00 2 3? 31 2264.48 -33.68

JlO.O0 17 45 42 4062.E6 J2.74

DIFFERENTIAL CORRECTIONS

TOE 1,7184 TRA-2.52B| TC3-?.528J BAU 1.0288

ROE ,1972 RRA ,1079 RE3 .0570 FAU .04593

FOE .7393 FRA -.2283 FC3-1.3069 BSP 12973

BO£ 1.2343 BRA 2.5304 8C3 E.5287 FSP -464

MIO-COURSE EXECUTION ACCURACY ORBIT 3E TERNINATION ACCURACv

SGT 4008.2 SGR 741.8 SG3 142,3 ST 1525.3 SR 199.7 SS 457.0

RRT -.2414 RRF .1426 RTF .8386 CRT .711T CRS -.9486 CST -,8959

SGB AO15.5 R23 o.3562 R13 -.8383 LSA I587.I MSA 237,7 554 8.6

SGJ 4008.7 SG2 234.6 THA 179.16 ELI 1532,0 EL? 139.7 ALF 5.37

FLIGHT TIME |38.00

01STANCE 417.758

ARRIVAL GATE MAY ?? 1966

LOL 103.19 VL 27.435 GAL -7.32 AZL 84.12 HCA Z08.23 SMA 126,18 ECC .20804 INC 5.88?4 V! 30.707

LOP 311.29 VP 37.211 GAP 9.|| AZP 95.I9 TAL 210.47 TAP 58.70 RCA 99.93 APO 151.43 V2 34,784

GP -J8.32 ZAL 129.45 ZAP 154.50 ETS 314.31 ZAE 127.51 ETE 195.07 ZAG 70.86 ETC I35,93 CLP-162.|5

OLA 15.71 RAL 317,81 RAO 8566._ VEL 12.321 PTH 2,22 VHP 6.531 DPA -37.10 RAP 339.71 ECC 1,5007

INJ LONG INJ RT ASC ]NJ AZMTH INJ TIME PO CST TIM INJ ? LAT INJ ? LONG

83,91 192.62 91.77 24 18 13 2228.5 -27.72 75.28

186.03 184.44 62.75 18 58 12 3850.? 4.31 179.32

62,49 192.55 92.97 I 47 19 1938.3 -79.03 53.76

168.09 183.73 61.48 18 6 58 3615,7 5.46 161.45

41.32 J92.18 96.25 3 10 15 1664.5 -31.44 37,31

154.43 181.71 58.01 18 53 24 3462.3 B.47 147.99

MI0-COURGE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 4101.4 SGR 243.8 SO3 143.6 ST 1509.4 5R ?07.8 55 44T.7

RRT -.2336 RRF .I042 RTF ,8350 CRT ,7349 CRS -.9638 CST -._871

5GB 4108.6 R?3 ".3085 RI3 -.8348 LSA 1569.7 MSA 240.8 SSA 9.9

Ski 4101.8 5GZ 237.0 THA 179.20 ELJ 1517.? EL2 140.2 ALF 5.83

LAUNCH GATE JAN 4 1966 FLIGHT TIME 140,00 ARRIVAL GATE NAY Z4 1966

HELIOCENTRIC CONIC CISTANCE 423,462

RL 147.10 LAL ,00 LOL 103.19 VL ?7.360 GAL -6.95 AZL 84.46 NCA 211,39 SMA 1?5.69 ECC .20789 IWC 5,5399 vi 30.?BT

RP 108.94 LAP -Z.88 LOP 314.46 VP 37,|56 GAP 9,77 AlP 94,73 TAL ?08.64 TAP 60.03 RCA 99.56 APO 151,82 VZ 34.T85

RE 157.067 GL ?9.43 GP -16.69 7AL 128.44 7AP 156.33 ?IS 315.94 ZAE 128.11 ETE 193.76 ZAC 72.24 ETC 157.64 CLP-|62.96

PLANETOCENTRIC CONIC

C3 18.476 VHL 5,336 DLA 15.39 RAL 319.74 RAD 6568.1 VEL 12.241 PTH 2.20 VHP 6,548 CPA -?9.55 RAP 541,30 ECC |.4686

LNCH AZHTM LNCM TIME L-I TIME INJ LAT

90.00 23 41 45 2800,39 -28,19

90.00 15 48 45 4445.19 7,87

I00.00 I 15 27 2510.92 -?9,64

100,00 17 J 41 4?09.90 9.16

lJO.OO 2 4Z 76 1238,74 -33.47

110,00 17 31 II 4054.84 1?.47

DIFFERENTIAL CORRECTION5

TDE 1,J706 TRA-2,4303 TC3-2,7744 8AU 1.0566

RDE ,1999 RR4 ,0873 RE3 .0747 FAU .04538

FOE .7170 FR4 -.1815 FC3-1.3798 BSP 13500

BDE 1.1875 BRA ?.4319 BC3 2.7754 FSP -4BZ

LAUNCH DATE JAN 4 |966

HELIOCENTRIC CONIC

RL 147.10 L4L .00 LOC 103.19 VL 27,286 GAL

RP 10_.94 LAP -2,98 LOP 317.61 VP 37,103 GAP

RE 159.265 GL 28.66 GP

PLANE TOCENTRIC CONIC

C3 26.789 VHL 5.176

LNCH AZMTH LNCH TIME L-J TIME INJ LAT

90.00 23 50 37 7781,83 -28.12

90.00 15 55 54 4433.34 7.50

100.00 J 24 14 2492,58 -29,55

100.00 17 8 53 4197.82 8.76

110.00 2 51 5 2220.87 -3J.30

zlO.O0 J7 58 32 4042.30 12,02

DIFFERENTIAL CORRECTIONS

T0E 1,1731 TRA-2.?958 TC3-2.9739 BAU 1.0656

ROE .2056 RRA .0708 RE3 .0946 FAU .04326

FOE .7083 FRA -.1073 rc3-1.3981 BSP 132?0

BOE 1.1909 8RA 2.2969 BE3 2.9754 FSP -439

JNJ LONG INJ RT ASC ]NJ AZMTN INJ TIME PO CST TIM INJ 2 LAT INJ ? LONG

81.85 193.12 92.80 24 28 26 2200.( -27.50 73.25

185,75 185.31 62.71 17 2 51 3845.2 4.15 119.04

60,46 193.07 94.03 I 57 18 1910.9 -28.77 51.77

167.76 184.62 61.42 1_ I1 51 3609,9 5.27 161.13

39.34 192,57 97.41 3 19 45 1638.7 -37.08 30,39

154,02 182.65 57.91 18 58 46 3454.8 8.14 147,60

MI0-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACv

SGT 4_03,8 SGR 248.8 5G3 144.6 ST 14_8.9 5R 216.6 55 437.6

RRT -.2193 RRF .0677 RTF .8349 CRT .7372 CR5 -,9750 CST -,8804

SGB 4711,2 R?3 -.2577 R13 -.834T L54 1557.8 MSA 241.8 5SA I1,2

SGI 4204.? SG2 242.7 THA 179.25 ELI J508.0 EL2 J40.6 ALF 6.30

FLIGHT TIME 142,00

01STANCE 429,163

ARRIVAL C4TE MAY 26 1966

0LA

INJ LONG INJ RT 4SC INJ AZNTH INJ TIME

80.50 193.9f 93.47 24 36 59

185.07 186.38 62.8J 17 9 47

59.|J J93.80 94,74 2 5 47

167.08 I05.70 61.31 18 18 51

37.97 193,30 98.20 3 20 6

153.33 183.75 57.76 19 5 55

MID-COURSE £XECUT]ON ACCURACY

5GT 4255.0 5GR 260.7 SG3 142.6

RRT -.1985 RRF .0620 RTF .8255

5GB 4263.0 R?3 -.2310 RI3 -.8253

SGI 4255.3 SG2 255.5 THA 179.30

-6.56 A?L 84,?5 HCA 214,54 SMA 125.21 ECC ,?0?89 INC 5.7541 VI 30,2_7

9.47 AZP 94.33 TAL 208.80 TAP 61.34 RCA 99.18 APO |51.24 V? 34.?06

-15.18 ZAL 127.16 ZAP 157,97 ETS 317.26 ZAE 128.59 £TE 192,65 ZAC 73,83 ETC 159.J2 CLP*I63,77

15.29 RAL 371,75 RA0 6568.1 VEL 12.172 PTH Z.18 VHP 6.582 CPA -?7.28 RAP 343.OI ECC 1.4409

PO CST TIM INJ 2 LAT INJ 2 LONG

2181.8 -27,34 71,97

3833.3 3.77 178.38

I892.6 -28,58 50,44

3397.8 4.86 160.46

1620.9 -31,81 29.06

3442.3 7,67 146.93

ORBIT DETERMIN4TIC_4 4CCUR4C Y

ST 1523.0 SR ??8,9 53 447,2

CRT .7916 CR5 -.9859 CST -.8781

LS4 1584.8 MSA ?45,6 SS4 12.2

EL1 |533.9 EL2 138.9 4LF 6,_4

7213



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 2. 1965-66J

LAUNCM 0ATE JAN 4 1966 FL;GNT TIN{ lAA.O0 ARRIVAL OAT[ NAY 78 ]968

HELIOCENTRIC CONIC 0ISTANC[ 434.656

_k 1AT.10 LAL .00 L04. J03.19 VL Z?.2J4 GAL -6.1? ATk 84.09 MCA Z17.10 SMA 124.75 ECC .20606

lP |08.93 LAP -3.06 LOP 320.fe VP $7.051 GAP 9.5? AZ? 93.97 TAL 204.94 TAP 62.65 RCA 98.79

R¢ 161,449 GL 28.02 GP -|).92 7AL J25.$? ZAP 159.33 IT8 318.30 ZA[ 126.99 [TE |9|.71 ZAC 75.§6

PLAN|[TO(ENTRZC CON|C

C$ 25.311 VHL 5.0310LA 15.38 RAk 323.84 RAD 6569,0 V{k |2.IJ| PTH 2.17 VNP 6.630 DPA -25.23

INCH ATNTN LN(M TIME L-I fINE |NJ LAY ZNJ LONG IN| RT ASC IN| AZNTH IN| TIME PO CST TIM

90.00 0 Z 4 2T70.95 -28.07 79.71 194.98 93._7 0 48 I5 ZITO.9

90.00 16 5 3 4418.13 6.96 184.10 19?.63 62.A8 IT 19 39 3816.1

100.00 1 31 50 2481.49 -29.48 58.29 194.93 95.17 Z 13 II 198|.s

100.00 J7 17 58 4J80.85 9.20 166.J2 186.95 61.15 I9 z7 59 3580.8

110.00 2 58 49 2209.54 -55.19 37.09 194.31 98.1I 3 35 59 I609.3

]NC 5.0108 Vl 3D.ZiT

APO 150.70 VZ 34.T83

ETC 160.39 CLP-J_4.57

lap 344.91 [{C 1.|166

IN| Z LAT IN| 2 LONG

-ET.Z4 Tl.14

3.ZZ 177.41

-28.46 49.GA

4.Z9 139.52

-31.63 28.21

110.00 |P 7 79 402Jp74 ||.41 152.45 |05.02 57.56 I9 34 35 3475.? ?.05 146.03
OIFFERENT]AL CORRECTIONS MZD-CO_R_ (X_CUTION ACCURACY OPB|T 0ET[/I_NINATION ACCURACY

TOE 1.1585 TRA-2.I969 TC5-3.2198 BAU 1.0899 $GT 4547.7 SGR 270.5 SG5 I47.5 ST 1533.2 SR 239.5 $S 443.9

ROE .2096 RRA .0554 RC5 .1098 FAU ,04225 RRT o.1749 RRF" .0455 RTF .9259 CRT .8170 CRS -.9918 CST -.8768

FOE .8792 FRA -.0622 FC5-1.4453 856 -J3647 $¢0 4556.I RE3 -,I914 RI5 °.6257 LSA 1595,4 MSA 244.1 5SA 13.4

90E I.t?T5 9RA 2.J875 BC3 3.2707 FSP -448 $G| 4549.0 SG2 266.3 THA |7_.37 ELI 1545.7 EL2 137.O ALr T.35

LAUNCH OATE JAN 4 1966 FLIGHT T|M(: I46.OO ARRIVAL 0ATE MAY $0 I96_

HELIOCENTRIC CONIC

RL 147.10 LAL .00

RP 108.92 LAP -3.|4

RC 163.619 GL 27.47

PLAN(TO(ENTRIC CONIC
C3 24.005 VHL 4._99

LNCH AZNTH LN(H TIN(

80.00 0 8 33
90.00 16 16 Z

100.00 J 3# 29

100.00 17 29 46
1J0.00 3 5 52

110.00 IP I? 54

0JSTANC[ 440.542

LOt. |05.I9 VL Z7.|4Z GAL -5.77 ATL 95.20 HCA 270.86 8MA |Z4.29 [CC .20840 ]NC 4.7998 V| 30.28T
LOP 3Z3.95 VP 37.00J GAP 9.75 ATP 95.65 TAL Z03.08 TAP 65.94 RCA 99.39 APO ISO.ZO vz 34.T91

GP -J2.86 ZAL I73.96 ZAP J60.6_ IT6 319.09 ZA[ 129.3J [T[ I90.90 7AC 77,4| [TC I6J.3I CLP-J65.36

OLA 15.67 RAL 5Z6.02 RAO 65f._8.0 V£L J2.057 PTH 2.16 VHP 6.687 DPA -Z3.34 RAP 346.6? [CC 1.3950

L-X TIME ]NJ LAT IN| LONG IN| RT ASC IN| AZNTN ]NJ TIN| PO CST TIM IN| Z LAT IN| 2 LONG

Z766.66 -78.05 79.39 J96.25 94.07 0 34 39 ZI66.T °IT.20 70.83
4394.32 6.27 I82.96 |99.06 67.33 |T Z9 16 3794.3 Z.3Z J76.19

2476.tk0 -79.45 57,93 |96.12 95.35 2 |9 46 I376.6 -28.40 A9.78

4|59.6I 7.51 164.94 |88.38 60.98 18 59 6 3559.6 3.39 138.35

2205.23 o55.IZ 36.63 |95.58 98.99 5 42 35 1603.Z -3i.35 ZT.TT

4005.14 |0.68 151.35 I86.46 57.55 I9 Z4 39 3405.7 6.30 144.99

(_8|T DETERMINATION ACCURACY

ST 1556.7 SR 230.9 SS AA6.!
CRT .8444 CRS -.993T CST -.STg_

LSA 1620.7 MSA 241.8 $54 14.6

ELI J57I.I ELZ 133.Z ALF T.81

DIFFERENTIAL CORRECT|ON8

TOE J.J6ZO TRA-2.O654 TC3-3.4564 BAU 1.J098
ROE .ZI42 RRA .0375'RC3 .JZAO FAU .04090

FOE .6592 rxA -.0133 rcs-|.A752 BSP |39|2

eD( I.|816 BRA Z.0657 BC3 3.d59_ FSP -445

M|OoCouRgt[ EXECUTION ACCURACY

SGT AAZ8.O S_ 282.J 853 I41.3
RRT -.|48I RRf .0565 RTF .8748

$G8 4457,0 RZ3 °.|608 R|3 -.9247

9GI 44_9.2 $62 27_.0 ?HA |79.d6

LAUNCH OAT[ JAN 4 ]966

HELIOCENTRIC CONIC

RL 147.IO LAL .00

RP 108.9| LAP °3.20

iC 165.TT_ {L 26.98

PLANETOCENTRIC CONIC
C3 22.839 VHL 4.779

LNCH ATNTH LNCH TIME

_0.00 0 14 11

gO.O0 16 28 43

100.00 J 44 26

100.00 17 41 10

110.00 3 IZ 24

110.00 lP 29 40

rLIGNT TIME 146.00 JUN J Jg6E

0|STANCE 446.722

LOL 103.19 VL 2?.072 GAL °5.56 AZL 85.39 HCA 224.02 SXA 123.85 ECC .20991 Vl 30.267

LOP 3_Z?.12 VP 36.953 GAP 9.99 A?P 95.52 TAL 201.21 TAP 6_.23 RCA 91.98 VZ 3A.T94

5P -11.93 ZAL 122.06 ZAP 161.78 EfS 319.66 7AE 179.60 [TE 190.21 7AC 79.33 CLP-166.14

OLA 16.00 RAL 328.32 RAO 6567.9 VEL 12.009 PTH 2.14 VHP 6.754 0PA -21.59 RAP 348.59 ECC J.3159

L°I T_ME IN| LAT IN| LONG IN| R? ASC IN| AZNTN IN| TIME PO C_T TIM IN| _ LAT IN| Z LONG

2768.I6 -28.06 79.50 197.78 93,9? I 0 J9 2168.2 -2T.21 T0.94

4368.36 3.43 181.41 190.67 62.I? |7 4| 3l 3?68.6 1.69 IT4.75

2477.I5 -29.46 57.97 197.63 95.33 Z 75 4} 1877.2 o26.41 4_.32

4|34.80 6.66 165.55 I90.00 60.80 18 50 4 3534.8 2.14 156.98

2201.87 -33.11 36.53 19?.I2 99.04 3 A9 6 1601.9 o31.51 21.61

3982.84 9.84 150,11 168.06 57.10 19 36 3 3382.9 5.43 J43.79

JRRIVAL DATE

|HC A.6141

APO J49.T3

ETC 162.A9

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE 1.1755 T_A'I.9376 TC3-3.6959 OAU 1.J293 SGT 4506.I SGR 294.2 $G3 140.5
RD[ -2J87 RRA .02_5 RC3 .I36A FAU .03931 RRT -.1199 RRF .0340 RTF .8246

FOE .64|8 FRA .0355 FC3°|.4976 BSP I4178 $G_ 45|5.7 R25 -.1343 RI3 °.8245

80E 1.1936 8RA 1.9378 Be3 3.6984 FSP -442 SGI 4506.3 552 292.0 THA I79.55

LAUNCH DATE JAN 4 1966 _LJ(.d"IT T_Id_ 150.00

MELIO_ENTRIC CONIC 0]STANCE 45|.894
RL 1,7.10 LAL .00 LOL 103.19 VL 27.003 ¢AL -4.94 AZL 8_._ HCA 22?.|8 SNA

RP 108.90 LAP °3.26 LOP 530.28 VP 36._06 _AP I0.06 AZP 95.05 TAL I99.52 TAP
RC 167.9|5 GL 26.34 GP -I|.I7 ZAL 1|9.97 ZAP 362.86 ITS 570.02 7A_ 329.95 [T[

PLANt£TO_ENTRZC CONIC
C3 21.806 VHL 4.670 OLA 16.49 RAL 330.74 RA0 6_67.9 V[L 1|.966 PTH 2.]3 VHP

LNCH AZMTH LNCH T|M£ L-| TIME IN| LAT IN| LON_ IN| RT A$C IN| AZMTH |NJ TIME

90.00 0 19 IO 277A.92 -28.09 80.00 199.35 93.7Z ! 5 23

90,00 16 43 | 4339.53 4.52 179.77 I92._0 62.02 I7 55 20

100.00 | 49 48 2482.63 -29.49 58.37 ]99.43 95.12 Z 3l Jl
100.00 17 33 4 4106.87 5.75 162.00 191.82 60.62 19" 3 31

JJO.OO 3 J8 36 Z204.79 -33.14 36.73 198.90 99.91 3 55 21

110.00 18 4_ 45 393?.48 B,90 |49.7_ 199.90 56,96 |9 48 43

OIFrER[NTIAL CORRECTIONS MJO-COURSE EXECUTION ACCURACY

TOE 1.1971 TRA-I,8029 TC5-3.9363 BAU 1.1483 SGT A_82.0 $GR _6,5 SG3 |39.2

ROE .2231RRA .0085 RC5 .1470 FAU .03810 RRT -.09|I RRF .0555 RTF .923|

FOE .6266 rRA .07_1 rC3-|.5123 _SP 14449 $G8 4592.2 R23 -.JJJ_ R|5 -.9250

_OE 1,2|77 BRA |.8029 _C3 3.939_ FSP -440 S_| 4582.J $GZ 305.2 TMA 179.65

ORBIT O[TERNINATION ACCURACY
ST 1588.4 SR 267.4 ss 449.8

CRT .971| CR5 -.9974 CST -,9871

LSA J654.3 NSA Z37.6 S5A 15.7

ELI J604.9 EL2 177,5 ALF _._A

ARRIVAL OATE JUN 3 1966

I_5,42 [CC .20960 IN( 4.4494 Vl 30,287

66._0 RCA 97.35 APO J49.29 V2 34,T98

|89.62 ZAC 81,37 ETC 163,36 CLP°166.91

6,829 0PA -19,93 RAP 350.33 ECC 1.3599

PO CST TIN IN| _ LAT IN| 2 LONG
2174.9 o_.29 71.42

3739.4 .74 173.J3

J982.6 -29.47 49.77

3906.9 J.80 J55.A9

1604.8 -31.53 _7.88

3337.3 4,47 142,45

ORBIT 0ETERHINAT]ON ACCURACv

ST |6_7,3 SR 273.8 SS 4_4.6

CRT .9963 CR5 -.9972 CST -.BB?7

LSA J696.0 NSA 23J.T $5A ]6.9

ELI J6A6.0 EL2 1_0.! ALF B.62

22|4



JPLTM 33-99 EARTH--VENUS TRAJECTORIES dVOL. 2, 1965.665

LAUNCH OAT[ JAN 4 1966 FLIGHT TIN[ ]5Z.00 ARRZVAL 0ATE JUN 5 |966

HELIOCENTRIC CONZC D|STANCE 457.558

RL 147,10 LAL .DO LOL 105.19 VL 16,936 GAL -4.5| AZL $5,70 MCA 230.35 SMA 123.01 [CC .Z1048 |NC 4.1989 Vl 3D.ZB7

NP 1De.B9 LAP -3.3t LOP 333.45 VP 36,861 GAP 10.13 AZP 92.75 TAL 197,45 TAP 67.77 RCA 9T,JZ APO 148.90 ¥Z 3A.BO$

RC 170.040 GL Z6.15 GP *]0,49 ZA L 1|7,71 ZAP 163.86 ITS 3ZD,18 ZAE 130.09 ETE 189.11 lA( 83.4S [TC 164.13 CLP-167.67
PLANETOCENTRIC CONIC

C3 20.893 VHL 4.STI 0LA 17.07 RAL 333,_8 RAO 6567.8 VEL 11,928 PTH Z,12 VHP 6.909 OPA -18.35 RAP 352.55 ECC 1.343S
LNCN ATNTH LNCH TZNE L-| T|ME IN| LAT [NJ LONG IN| NT A$C IN| AZNTH IN| TIME PO (ST TIN IN| 2 LAT IN| Z LONG

90.00 0 23 36 1786.53 -28.14 80.85 101.$6 93.30 I 10 Z 1186,6 "27,39 72.26

90.00 k_ _8 _4 4307.09 3.49 177.9_ 194.$4 61.88 18 lO 41 J?07.1 -,JO 271.33

100.00 I 54 44 2492.68 -29.55 sg.J| 201.45 94,74 2 36 |? 1892.T -28,58 50.44

100.00 18 JO 27 4076.23 4.T3 160.3J 193.85 60.45 19 18 23 3476.2 .76 153.77

110.00 3 24 33 21|1,64 -33,2l 37,27 200,95 98.6| 4 1 25 1611.6 -31,67 28.58

l]O.OO 18 57 T 3930.04 7.87 147.Z8 |93,92 56.63 20 2 37 3330,0 3.43 141.0!
O|FFERENTIAL CORRECTIONS MIO-COUR$[ EXECUTION ACCURACY " ORBIT DE TERMINATION ACCURACY

TOE 1.2303 TRA-1.6576 TC3-4.1690 BAU 1.1653 $GT 4550.8 SGR 319.0 $83 137.7 ST 1678.3 SR 285.3 $S 462,Z

ROE .2276 RRA -,0043 RC3 ,1560 FAU ,03637 RRT -,0615 RRF ,0417 RTF ,8231 CRT ,9201CR$ -,9953 CST_,e95D

roe ,6156 FRA ,1237 FC3-1.6155 8SP 14641 $GB 466J,5 RZ3 -,0938 RJ3 -.8152 LSA I749.6 MSA 21A,3 SSA 16.0

80[ 1.2512 BRA 1,6376 BC3 4.1719 FSP -433 SGI 4850,8 $G_ 3|8,4 THA 179.76 EL1 |698.8 [L2 110,4 ALF 8.93

LAUNCH DATE JAN 4 J966 FLIGHT TIM_ 154.00 ARRIVAL OATE JUN ? 1966

HEL|C_ENTRIC CONIC

RL J47.|0 LAL .00

RP 108.87 LAP °3,35

RC 172.145 GL 23.72

PLA_TC_ENTR_C CONIC

C3 20.093 VNL 4,4_$
LNCH AZNTH LN(N TIME

90.00 O 27 35

90.DO IT 16 21

100eOO 1 39 ZO

lO0.OO 18 27 IT
JJO.OO 3 30 23

110.00 19 I2 43

DISTANCE 463.Z14
LOt. 103.19 VL 28.869 GAL -4.07 AZL 85.84 HCA

LOP 336,6_ VP 36,_18 GAP 10.4| ATP 92.48 TAL

GP -9,90 ZAL 1|5,27 TAP J84,8| ITS 310.14 ZA[

233,51 SMA 122,50 ECC ,21156 rNC 4,1624 Vi 30.2_7

J95,52 TAP 69.03 RCA 96.66 APO 145.54 V2 34.808

130.3J [T£ 188,66 7AC 85.59 ETC |64,$2 CLP-168.4J

OLA 17.75 RAL 335.97 RAD 6367,8 VEL J1.894 PTH 2.J1 VMP 6.997 DPA -16.84 RAP 35A.53
L-I TIME IN| LAT IN| LONG IN| RT A$C |NJ ATNTH IN| TIME PO CST TIN IN| Z LAT

2802,90 -28.Z0 82.04 203.82 92,7| ! 14 18 2202.9 -27,52

4272,16 2.37 176.01 198,81 61.77 I8 27 33 3672.2 -1,43

Z307.04 -29,63 60.17 Z03,72 94.18 Z 41 T 1907.0 -28.73

4043.25 3,62 |58.49 196.|2 60.3! 19 34 AO _443_3 -.36

2212,18 -33,3| 38,07 203,15 98.14 4 7 25 1622.2 -31.83

3900,89 8,78 145.T4 194,|6 58.42 20 17 44 3300.9 2,32

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE 1,2673 TRA-I,SD72 TC3-4.4023 8AU 1.1835 SGT 4721.5 SGR 333,1 SG3 136,3

ROE .23ZORRA -.0163 RC3 ,1616 FAU .035J5 RRT -.0326 RRF .049T _TF ,8270

FOE .6036 FRA .1656 FC3-J,SJ44 BSP 149|1 SG_ 4733,J R23.-.0768 RJ3 -,8270
ODE 1.2884 BRA 1,5073 Be3 4.40_3 FSP -430 $GI 4721,5 $62 3_0.9 TMA 179,87

[CC 1.3307
IN| 2 LONG

?3.43

169.38

51.AB

151.96

29.16

139.49

ORBIT DETERMINATION ACCURACY
ST |733.8 $R 296.6 $S 468.P

CRT .9407 CRS -.9919 CST -.9030

LSA 1807.5 NSA 2|3,3 SSA J9.2
£L1 1736.2 EL2 99.4 ALF 9.17

LAUNCH 0ATE JAN 4 ]966 FLIGHT TIME ]56,00 ARRIVAL 0ATE JUN 9 ]966

NELIOCENTR[C CONIC OlSTANC[ 468.859
RL |47,10 LAL ,DO LOL 103,19 VL Z6.SDJ 5AL -3,61 AZL 85.96 HCA 236.5? SNA 122.20 ECC .21265 INC 4.D366 Vl 3D._87

Rp 108.B5 LAP -3.37 LOP 339.S0 VP 36,776 GAP J0.59 AZP 92.22 TAL ]93.6| TAP 70.29 RCA 96.19 APO 148.21 V2 34.814

NC 174.239 GL 25.30 GP -9.37 ZAL112,63 ZAP 165,70 [T$ 3|9,90 ZAE |30.51 [TE 188.27 7AC 87,76 £TC J65,44 CLP-169.]5

PLANETOCENTR|C CONIC

C3 J9.409 VNL 4.406 OLA 19,49 RAL 33_,80 RAD 656T,8 VEL 1J.B_ PTM Z,]0 VHP ?.092 OPA -15,3_ RAP 3_5.63 ECC 1.3194

LNCH ATNTH LNCH T_ME L-I TJME INJ LAT INJ LONG INJ RT A$C JNJ AZMTH INJ TIME PO CST TIN ]NJ 2 LATINJ 2 LONG

90.00 O 3J 11 ZBZ3.?] -ZB.Z6 83.56 206.33 91.95 ] IS 15 2123.T -27.69 74.94
gO,00 17 55 Z0 4234,66 1.16 173,92 199.33 61,70 18 45 55 3654.9 -2.63 167.30

100.00 2 3 40 1525,51 -29.71 61.54 206.25 93.47 2 45 45 1925.5 -28.91 52.83

lO0.O0 19 45 33 4008.29 2,44 156.56 198,63 60.20 19 52 21 3408.3 -1,55 J50.04

llO.OO 3 36 9 2238,|5 -33,44 39.14 103,83 97.32 4 13 25 1636.2 -32,04 50,]9

llO.OO 19 19 33 3870,41 5.63 144,13 196.64 56,23 20 34 4 3270.4 I.J5 137.90

_]FFERENT]_L CC_RRECTJON5 MID-COURSE E_EC_?JON 4CCUR_CY ORBIT DETERN]N_T]D_ _CCURACV

TOE 1,3121 TRA-I,3476 TC3-d,G247 BAU 1.2008 SGT 4788.7 SGR 342.9 SO3 134,7 ST |7_8.3 SR 507.7 55 476.6

N0E .2365 RRA -,D271 RC3 ,1670 FAU ,D3371 RRT -,0038 RRF ,0396 RTF. .9292 CRT ,9583 CRS -,9872 CST -.9J]7

F0E .5936 FRA ,2068 rc3-1,3037 BsP 15|54 SGB 4B0|.D 223 -,0826 213 -.$ZgZ LSA 1874.4 _SA 205.3 SSA ZO._
BOE J.3332 BRA 1.3479 BC3 4.6277 FSP -427 SG| 4788.7 SG2 342.9 ?HA 179.98 ELI 1822.4 £L2 86.? ALF 9.33

LAUNCH DATE JAN 4 1966 FLIGHT TIME 158,00 ARRIVAL 0ATE

HELIOCENTRIC CONIC DISTANCE 474.493

RL 147,J0 LAL ,00 LO_ 103,J9 VL 26,740 GAL -3,15 AZL 86.08 HCA 139,84 SMA 121.82 _CC .21436 INC 3.9]96 vJ 30.287

RP 108.83 LAP -3.39 LOP 342.97 VP 36.735 GAP IO.78 AZP 9|,97 TAL 19J.69 TAP 71.53 RCA 95.70 APO 147.93 VZ 34.821

• RC 176.312 GL 24.87 GP -8.91ZAL |09.88 Z_P 166,54 [T$ 319.47 ZAE J30.72 ET[ 187.94 7AC 89.98 ETC 166,O0 CLP-IG9.BB

PLANETC_ENTRIC CONIC
C3. J8,835 VHL A.340 DLA 19,30 RAL 34J.79 RA0 6587.9 VEL IJ,841PTM 2,10 VHP ?,|94 0PA -J3.9T RAP 358,7J

LNCH A?NTH LN_H TZtA_ L-_ ?_ ]NJ LAT ZNJ LON_ IN| RT _$C ZNJ A_NTH _NJ T_N_ PO C$_ Tl_ IN| _ L_T
90.00 O 34 30 284B,87 -28.30 85.40 209.10 91,D2 I 2J 39 2248.9 -27.86

90.00 J? 53 52 4|93,53 -,Jl 171.73 102.12 61,68 19 5 48 3595.5 -3.89

JO0.00 2 7 49 254T,93 -29,79 63,20 209,05 92.60 2 50 17 1947.9 -29,11

|DO.D0 19 fl 14 3971.70 1.20 154,fl5 2OI,40 60,|3 ZO 11 26 3371,7 -2.79
110.00 3 4| 58 2253,41 -33,59 40.47 Z08.69 96.75 4 19 31 J633.4 -32.29

J10.00 19 47 35 3838,98 4,43 142.4T 199.38 56.07 20 51 34 3239.0 -,05

DIFFERENTIAL CORRECTIONS M_O-COURSE EXECUTION ACCURACY
TOE 1,3634 TRA-J.]781 TC3-4,8_Z BAU 1,2171 $GT 483J,2 SGR 354,4 SG3 133,1

RD[ .24J2 RRA -.0368 RC3 ,1691 FAU .03_25 RRT .0245 RRF .0715 RTF .8316

FDE ,6847 FRA ,2478 FC3-J.4823 85P 13379 568 4864.J 223 ,0510 RI3 ,83|6

BOE 1.3846 BRA 1,1787 BC3 4.$332 FSP -423 $G| 485|.2 $G2 354,3 THA ,10

JUN 11 J966

ECC J.3JOO

T6,76

J65,10

54,46

J48,03
3J.48

136.26

ORBIT O_T[RMINATION ACCURAC_
ST 1870,9 $R 3J8.8 SS 484.7

CRT ,972? CR$ -.95|4 CST -.9204

LSA ]9A8.9 NSA 194.6 $$A" 21.6

ELl J896.4 EL2 72.9 ALF 9.43

22J5



JPL TM 33-99 EARTH--VENUS TRAJECTORIES ¢VOL. 2, 1965-66)

LAUNCH DATE JAN 4 1966 FLZGMT TEN? 160.00 4RRIV4L 0ATE JUN 13 1966

HEL]OCENTRZC CONIC

RL 147.10 L4L .00

Re 1D8.81 L4P -3.39

RC |78.366 GL 24._0

PLANETOCENTRIC CONIC

C3 J8.376 VHL 4.ZB7

LNCH 47MTH LNCH TIN[

90,00 0 31 33

90.00 IB 11 56

100.00 2 l! 52

100.00 19 26 18

liD,DO 3 47 53

liD.00 20 6 46

OI$T4NCE 480,116

LOL 103,19 VL 26,676 GAL -Z.67 AZL 96,19 MCA Z43,01 SMA IZ1,44 ?CO ,Zl61D INC 3,8098 V| 3O.ZB7

LOP 346,I4 VP 36.696 GAP 10,98 4ZP 91,73 TAL 189,77 TAP 72,78 RCA 95,20 APO 147,68 VZ 34,828

GP -8.50 ZAL 106,94 TAP 167.35 ETS 318.82 ZAE 130.9I ETE 187,64 74C 92.23 ETC J66.50 CLP-I?D.flg

OLA 20,18 RAL 344.94 240 6_67.7 VEL II.BZZ PTH Z.09 VMP 7,302 OPA -12.59 RAP .80

L-I TIME INJ LAT INJ LON0 INJ RT A$C INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT

2878.29 -28.32 87.55 Z12.14 89.95 1 25 31 Z278.3 -28,0Z

4i54,51 -1,43 169,44 205,19 6J.7Z J9 27 IO 3594,5 -5.20

2574.15 -29,85 68,15 212.12 91.57 2 54 47 I974.1 -79.3Z

3933.89 -,09 152.48 204,45 60.11 20 31 52 3333.9 -4,06

2273.73 -33.74 42.04 211.8Z 93,83 4 23 47 1673.7 -32.37

3807,03 3,22 140,60 202,36 33.93 21 10 13 3207,J -I,27

DIFFERENTIAL C_RRECTION$

TOE |.4220 TRA -.9971 TC3-5.0106 BAU 1.2317

ROE ,2464 RR4 -.0431 RC3 ,1690 FAU .03073

rOE .5773 FRA ,2892 FC3-J.4468 68P 13347

8OE 1.4432 8RA .9982 6C3 5.0136 FSP -416

MI0-COORSE EXECUTION ACCURACY

SGT 490T.3 $GR 363.3 S¢3 131.3

RRT .0327 RRF .0656 RTF .6341

$06 4921,0 R23 .0417 RJ3 .8341

SGI 4907.3 8GZ 364.9 THA .23

ECC 1,3024

IMJ 2 LONG

78.89

162,79

56.39

145,95

33,00

134.60

_R61T DETERMINATION ACCURACY

ST 1932.1 SR 329.9 S$ 493.6

CRT .9838 CRS -.9747 CST -.9290

LSA 2031.9 MSA 183;9 8SA 22.7

ELI 1676.9 EL2 38.3 ALF 9,49

LAUNCH DATE JAN 4 1966 FLIGHT TIME 162.00 ARRIVAL DATE JUN 15 1966

HELIOCENTRIC CONIC

RL llT,lO LAL ,00

RP 108.76 LAP -3.39

R[ 180.400 GL 23.68

PLANETC_ENTRIC CONIC

C3 18.033 VHL 4.247

LNCN AZNTH LNCH TIME

90,00 0 40 24

. 90.00 J6 41 26

100,00 2 13 33

IO0,O0 19 48 40

liD,DO 3 34 1

11o.oo zO 27 1

DISTANCE 463,725

LOL I03.19 VL 26,614 GAL -Z,17 A$L 86,29 MCA 246,17 SNA 121,07 ECC ,21609 IN[ 3,7060 VI 30,287

LOP 349.32 VP 36.639 GAP 11.19 AZP 9|,50 TAL 187.84 TAp 74,O1 RCA 94.67 APO 147,48 V2 34,836

GP -8.13 ZAL 103.65 ZAP |68.11ET$ 317.95 ZAE 13J.I0 [TE 167.36 ZAC 94.5J ETC 166.94 CLP-17J.30

OLA 21,02 RAL 346,23 RAO 6367,7 VEL 11,607 PTH 2,09 VHP 7.419 DPA -11.24 RAP Z.�l

L-I TIME INJ LAT INJ LONG JNJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ Z LAT

291|.83 -28.29 90.00 213.43 66.72 1 28 36 2311.8 -28.17

4112o20 -2,79 167.08 208.36 61.61 19 30 I 3912,2 -6.34

2603,95 -29,69 67,36 213,47 90.4! 2 39 J? 2003,9 -29.51

3893.32 -1.39 150.36 207.78 60.14 20 33 36 3293.3 -9.36

2296.91 -33.B9 43,63 213.23 94.78 4 32 18 1696.9 -32.83

3775'12 2.00 139.13 ZO3.66 55.67 21 29 fl? 3173,1 -2.49

DIFFERENTIAL CORRECTIONS

TOE 1.4629 TRA -.6090 TC3-3.1694 6AU 1.2470

ROE .2320 RRA -,0323 RC3 .1661FAU ,O2935

FOE .3692 FRA ,3261 FC3-1.4089 BSP 13767

80E 1.5041 8RA .6|07 6C3 5.1771 FSP -413

MI0-EOUR_ EXECUTION AECuRAcY

$GT 4964.6 SGR 3?3.6 503 129.3

RRT .0800 RRF .100| RTF .8360

$G8 4918,6 R23 ,0329 RJ3 .$360

SOl 4964,7 SO2 374.6 THA .35

[CC ]-2966

INJ Z LONG

81,34

160.4J

38.58

J43,82

34.73

132.93

ORBIT DETERMINATION ACCURACY

ST 2033.3 SR 340.B 5S 5OJ.I

CRT .9913 CR$ -.9673 CST -.9370

LSA 2116.6 NSA 173.3 SSA 23.9

ELI 2063.3 EL2 44.2 ALF 9.43

LAUNCN DATE JAN 4 J966 FLIGHT TIME 164.00 ARRIVAL DATE JUN IT 1966

HELIOCENTRIC CONE[

RL 147.10 LAL .00

RP J08.76 LAP -3.37

RE |_Z,414 Ok 23,30

PL4NETOCENTR]C CONIC

C5 17,8|7 VHL 4.221

LNCH A_NTN LNCN TIME

90.00 0 43 3

90.00 19 6 26

lOD,OO 2 19 56

100.00 20 12 17

110.00 4 0 27

110,00 20 48 13

DIFFERENTIAL CORRECTIONS

TOE |.5462 TRA -,6107 TC3-fl.2936 6AU J.2613

ROE .2363 RRA -,0361 RC3 .1606 FAU .02794

rOE .5603 FRA .3670 rC3-I,3577 BSP 15983

6DE 1.3677 BRk ,6135 BC3 5.2960 FSP -409

DISTANCE 491,320

LOL 103,19 VL 26,553 GAL -1,66 AZL 86,39 HCA 249,54 SMA 120,72 EGG ,22054 ]NC 3,607J vl 3O.ZBT

LOP 352.49 VP 36,623 GAP 11,41 AZP 91.27 TAL 195.91 TAP ?5.23 RCA 94.12 APO 147.32 v2 34.845

GP -7.60 ZAL 100.62 ZAP 166.84 ET$ 3|6.84 ZAE 151.29 [TE 167.16 ZAC 96,6J ETC 167.34 CLP-I?Z.OD

DLA 2|.91RAL 331.71 RAO 6567,7 V[L 11.795 PTH 2.09 VHP ?.543 OPA -9.92 RAP 5.03 [CO 1.29_2

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TI_E PO CST TIN |NJ 2 L4T INJ Z LONG

2949.35 -28.20 92.74 219.02 67,34 I 32 13 2349.4 -28.27 S4.OB

4069.03 -4,18 164.66 212.22 61,97 20 14 15 3469.0 -7,90 |57,96

2637.II -29,85 69.63 219.08 69.|1 3 3 53 2037.1 -29.68 61.O3

3556.51 -2,7! 146,23 211,40 60,22 Z| 16 34 3256.5 -6_65 J4J,67

2322,64 -34,02 45,63 2J6,97 93,60 4 39 9 J722,6 -33,14 36,70

3743,74 .60 137,30 209.21 35,83 21 50 39 3143.7 -3.69 131.29

MI0-COURSE EXECUTION ACCURACY ORBIT DE TERM|NATION ACCURACY

SGT 3017,4 $GR 365,5 $G3 127,6 ST 2120,1 SR 351,6 SS 507.3

RRT .1062 RRF .1J32 RTF .8420 CRT .9937 CRS -.959Z [ST -.9442

SG9 fi032,2 223 ,0254 213 ,8420 LSA Z201,9 MSA J63,6 SSA 24.9

SGI 3017,6 SO2 383,3 THA ,47 ELI 2145,9 EL2 32.1 ALF 9.38

LAUNCH DATE JAN 4 1966 FLIGHT TIME 166.00 4RRIVAL DATE JUN 19 1962

HELIC_ENTRIC CONIC

RL 147o10 LAL ,DO

RP 108,73 LAP -3,35

RC I84.407 GL 22.67

PLANETC_ENTRIC CONIC

C3 17.731 VHL 4.211

LNCH ATMTH LNCH TIME

90.00 0 43 40

90,00 I9 32 44

100,00 2 2A 5

100.00 20 37 0

110_00 4 7 14

IJO,O0 _I 10 20

DIFFERENTIAL CORRECTIONS

TOE 1.6162 TRA -.3961 TC3-3.3696 8AU 1.2733

ROE ,2656 RR_ -,0624 RC3 .1532 FAU ,02648

FOE ,5339 FRA .4069 FC3-1,2930 BSP J6097

8DE J.6378 8RA ,4030 6C3 5,3717 FSP -402

0ISTANCE 496,89?

LOL 103,19 VL 26,494 GAL -1,14 AZL 86,49 HCA 232,32 SMA 120,37 ECC ,?2287 INC 3.5122 Vl 30.28T

LOP 3_5.$7 VP 36.588 GAP 11.64 AZP 91,06 TAL 163,97 TAP 76,49 RCA 93.54 APO J47._0 VZ 34.854

GP -7,51 ZAL 97,27 _AP 169,53 ETS 313,46 ZAE 131,48 ETE 186,96 ZAC 99,13 ETC J67.70 CLP-172.69

OLA 22.80 RAL 355.33 RAO 6567.7 VEL 11.795 PTH 2.09 VHP 7.676 DPA -8.63 RAP T.17 [CO 1.2918

L-| TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH ]NJ TIME PO [ST TIN INJ _ LAT INJ 2 LONG

2990.66 -28.04 93.73 222.85 65,64 I 35 30 2390,7 -28.32 87.10

4025.4? -3.3? 162.22 216.16 62.19 20 39 49 3425.5 -9.25 |55.47

26?3.32 -29.61 72.32 _22,97 6?.70 3 6 38 2073.3 -29.8J 63.7J

38J6.04 -4.01 146.12 2J5.32 60.35 21 40 38 3215,0 -7.92 139.52

2330,38 -34,11 46,0] 222,96 92,32 4 46 25 1730,6 -33,42 38,83

3713.34 -.33 133.92 213.05 35.82 22 12 13 3113.5 -4,84 179.70

MI0-(OUR$E EXECUTION ACCURACY ORBIT DE TERMINATION 4CCURACY

SGT 3062.6 SGR 394.7 SG3 123.6 ST ??10,3 SR 36?.3 SS 5j4.4

RRT .1329 RRF .1335 RTF .846| CRT .9974 ORS -.950T [ST -.9309

SGB 30?6,0 223 ,0203 R13 .8461 LSA 2?92,7 MSA 135.5 5SA Z5.7

SGI 5062.9 SG2 391.2 TH4 .60 ELI 2239,? EL2 25.6 4LF 9,29

2716



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 2. 1965-661

LAUNCH DATE JAN 4 1966 FLIGHT TIME 16B,00 ARRIYAL 0ATE JUN 21 |96G

Z55.69 SNA 120.03 ECC .8?57J INC 3.4203 VI 30.28?

182.03 TAP 77.72 RCA 92.94 APO 147.18 v2 34.863

I51.66 ETE 166.79 ?AC 101.47 ETC J68.01CLP-I?3.3B

HELIOCENTRIC CONIC 0ISTANCE 502.455

RL 147.10 LAL -00 LOL J03.19 VL 26.435 GAL -.59 AZL 86.58 HCA

RP ]DB,?O LAP -3.31 LOP 358.85 VP 36._,_4 GAP 11,88 AZP 90.85 TAL

RC 186.379 GL 21.96 GP -?.24 ?AL 93.8I ZAP 170.20 ETS 313.78 ?AE

PLANETOCENTRIC CONIC

C3 ]7.766 VHL 4.217 DLA 23.66 RAL 359.09 RAD 6567.? VEL 11.797 PTN 2.09 VHP ?.BIB 0PA *?,55 RAP 9.32 ECC 1.2927

LNCH AZMTH LNCH TIME L-I TIME IN] LAT IN] L(_NG IN] RT ASC IN] ATNTH |NJ TIN[

90.DO 0 48 lO 3035.47 -27.7? 99.00 226.92 84.23 I 38 45

90.00 20 O J3 3982.09 -6,94 159.77 220,44 6Z.46 21 6 35

100.00 2 28 27 2712.16 -29.67 75.40 227.10 86.19 3 13 59

100.00 21 Z 37 5780.65 -5.26 I44.05 219.52 _0,53 22 5 38

JlO.O0 4 14 31 2380.32 -34.17 50.33 227.23 90.95 4 54 II

JlO.00 El 33 2 5G85.24 -1.44 134.44 217.I4 55.84 22 34 28
0;rFERENTIAL CCRRECTIO#4S M;O-C(_fdRS[ EXECUTION ACCURACY

TDE J.6828 TRA -.l?TO TC3o5.4066 BAU 1.2860 56T 5lOB.0 $GR 402°9 SG3 I23.7
ROE .2738 RRA -.0652 RC3 .1432 FAU .02512 RRT .I579 RRF .|_Ol RTF .8506

FOE .5445 FRA .4465 FC3-1.2226 BSP 16278 SGB 5123.8 R23 .0IS] RJ3 .8507

BDE J.7049 BRA .J887 BC3 5.4085 FSP -398 $GJ 510a.4 56_ 397.8 THA .72

PO CST TIN IN] 2 LAT IN] Z LONG

2435.5 "28.E8 90.3?

3582.1 -10.52 152,97

2112.2 -29.88 66.60

3180,6 -9.15 137.42
1780.3 -33.66 41.12

3065.2 -5.91 I26.21

ORBIT DETERMINATION 4CCURACV

ST 2Zg1.6 SR 375.I S5 517,8
CRT .9966 CRS -.941_ C$T -.9562

LSA 2514.0 MSA 149.5 SS4 Z6.2

ELI 232J.6 EL2 30.| ALF 9.22

LAUNCH OATE JAN 4 J966 FLIGHT Til/_ 170.00 ARRIVAL OATE JUN 23 J966

HELIOCENTRIC CON_(

RL ]47.10 LAL .00 LOL 103,19 VL

RP ]04.87 LAP -3.27 LOP 2.03 VP

R( 188.330 _L 2J.18 GP -7,00 ?AL

PLANETC_ENTRIC CONIC

C3 17.993 VHL 4.242 OLA
LNCH AZMTH LNCH T]M£ L-J TIME

90.00 0 50 4I 3083.39

90.00 20 28 39 3939.57

JO0.O0 2 33 T 2753.0B

JO0.O0 2J ZB 53 3745.1I

JlO.OO 4 22 21 2411.34
IJ0.00 21 36 9 3659.62

O|FFERENTIAL CORRECTIONS

TOE 1.69]4 TRA -.0179 TC3-5.4_03 BAU |.3066

R0[ .2786 RRA -.0?J| RC3 .I278 FAU .02A70

FOE .4765 FRA .4263 FC3-1.1886 BSP 17061

BDE 1.714Z BRA .O735 BC3 5.43]8 FSP -440

OZSTANC[ 507.991
26.377 GAL -.03 AZL B6.67 HCA 258.86 SNA 119.70 ECC .22687 INC 5.53J3 Vl 50.281

36.522 GAP I2.I4 ATP 90.64 TAL I80.I0 TAP ?B,96 RCA 92.50 APO I41.I0 V2 34.873

90.22 ZAP J70.83 ET8 311.76 ?AE J3I.$4 [TE 186.63 7AC 103.83 ETC J68.28 CLP-|?4,O6

24.48 RAL 2.97 RAO 6567.7 VEL I1.806 PTH 2.09 VHP 7.970 DPA -6.10 RAP 11.49 ECC 1.Z961

XNJ LAT ]NJ LONG INJ RT ASC INJ AZMTH _NJ TJME PO CST TIN INJ 2 LA TINJ 2 LONG

-27.A0 102.A6 231.20 82.54 J 42 a 2485.4 -28.]4 93.87

-8,27 157.35 224.97 62.62 21 34 19 3339,6 -II,85 150.50

-29.45 76.42 23J.A7 $4.61 3 19 0 2153.J -29.88 69.64

-6.45 142.08 223.99 60.75 22 3I 19 3145.1 -I0.30 J35.41

-34.J$ 52.75 231.75 89.51 5 2 33 IBIJ.5 -33.$7 43,52
-2.42 I33.11 221.49 55.89 22 57 9 3059.6 -6.88 ]26.86

MI0-COUR$£ EXECUTION ACCURACY ORBIT 0E TERNXNATION ACCURACY

SGT 51A2.3 SGR 405.5 563 116.9 ST 2286.8 SR 377.6 55 462.5
RRT .174! RRI r .1206 RTF ,8765 CRT .9944 CR$ -.9301 CST -.95_

SGB 5158.3 RZ3 -.0335 R13 .8764 LSA 2361.5 MSA 134.2 SSA 26.J

SGI 5142.8 SG2 399.3 7MA .79 EL] 2319.5 EL2 39.4 ALF 9.52

LAUNCN DATE JAN 4 ]966 FL]GNT TIME 112.00 ARRI¥AL 0ATE JUN 25 1966

HELIOCENTRIC CONIC

RL 147.10 LAL .00 LOL 103.19 VL

RP I08,65 LAP -3.21 LOP 5.22 VP

RC J90.259 GL 20.34 GP -6.78 ZAL

PLANETOCENTRIC EONIC

C3 18.366 VHL 4.286 OLA 25.23 RAL

LNCH AZMTH LNCH T_ME L-I TIME |NJ LA7

90.00 0 53 14 3134.08 -26.85

90.00 EO 57 52 3598.48 -9.54

]00.00 2 38 1_ 2795.33 -29.I4

JO0.O0 Zl 55 33 3712.26 -7.54

]]O.O0 4 30 52 2443.I7 -34.13
]JO.O0 22 J9 25 3637.38 -3.26

DIFFERENTIAL CORRECTION5

TOE ]-8109 TRA .2976 TC3-5.3260 BAU 1.3081

RDE .2936 RRA -.0664 RC3 .JI$O FAU .D2242

rOE .5251 FRA ,5232 FC3-1.0568 BSP 16625

BDE 1.8546 BRA .3049 BC3 5.3273 FSP -387

O|STANCE 515.503

26.320 GAL .56 AZL 86,76 MCA 262.04 SN4 J19.36 ECC .23236 INC 3.2440 Vl 30.287

36.491 GAP I2.42 AZP 90.45 TAL 176.16 TAP 80.20 RC4 91.64 APO I47.12 V2 34.864

86,6? ZAP I71.42 ETS 309,36 ZAE 132.02 ETE 186.50 ?AC 106,20 ETC ]68.51 CLP-I?4.T4

6.95 RAO 6567.7 VEL 11.#22 PTH 2.09 VHP 6. I33 0PA-4.8? RAP ]3.66 ECC ].3023

[NJ LONG [NJ RT AS( IN] AZMTH [NJ 7[ME PO C$T TIM IN] 2 LA T IN] Z LONG

|06.08 235.68 80.79 | 45 28 2554.I -E?.89 97.56

155.00 229,77 63.21 22 2 51 5298.5 -I5.06 148.09

8|.54 236.04 83,00 3 24 50 2195.5 -29.80 72.80

I40.25 228.70 60.99 22 57 25 3112.3 -I1.55 ]33.53

55.24 236.50 88.04 5 IJ 55 I643.2 -54.05 45,99
131.94 226.07 35.95 23 20 2 _037.4 -?.?J 125.88

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 5186,0 SGR 417.1 SG3 119.4 ST 2428.6 SR 593.7 $$ 519,9
RRT .206J RRF .J876 RTF .86J3 CRT .9896 CR5 -o9225 CST -.965]

SGB 5202.7 R23 .0093 RI3 .8613 LSA 2510.5 MSk I43.8 SSA 26.0

SGI 5186.7 SG2 4OB.J THA .96 EL] 2459.6 EL2 55.9 ALF 9.12

LAUNCH DATE JAN 4 1966 FLIGHT TII_ 174.00 ARRIVAL 0ATE JUN 21 1966

HELIOCENTRIC CONIC 0ISTANCE 5|8.986

RL J47.JO LAL .00 LO_ 103.19 VL 26.264 GAL 1.17 AZL 86.84 MCA 265.22 SMA J19.06 ECC .23627 ]NC 5.1580 Vl 30.287

Rp IO8.60 LAP -3.15 LOP $.40 VP 36.462 GAP J2.72 AZP 90.26 TAL J76.22 TAP 81.44 RCA 90.93 APO J47.I9 V2 34._95
RC JgE.J6T GL I9.42 GP -6.59 7AL 83.04 ZAP 171.98 [T$ 306,5I ZAE 132.20 ETE 186.58 ?AC J08.58 ETC JGB.?O CLP-I?5.4|

PLAN[TO_ENTRIC CONIC

C3 18.923 VHL 4.350 0LA 25.91RAL 11.0| RA0 6567._ VEL 11.$45 PTH 2.I0 VHP _.309 0PA -3.66 RAP 15._5 ECC 1.3114

LNCH ATNTH LNCH TIME L-I TIME IN] LAT IN] LONG IN] RT A$C IN] AZMTH IN] TIME PO CST TIM ]NJ 2 LAT IN] 2 LONG
90.00 O 55 59 3186.80 -26.27 109.82 240.32 79.02 I 49 6 2586.8 -27.52 J0].3T

gO.O0 2J 27 _9 3859.78 -I0,72 152.77 234.$0 63.63 22 31 48 3259.8 -J4.17 ]45.80

zO0.O0 2 43 59 Z838.6I -28.74 84.68 240.80 81.39 3 3I 18 2238.6 -29.63 75.99

I00.00 22 22 9 "3683.Z1 -B.49 J36.62 233.63 61,23 23 23 33 308_.2 -|2.27 |3J._7

110.OO 4 40 9 2475,15 -34,03 57.73 24|,46 $6,57 5 21 24 1825.2 -54,15 48.48
JlO.OO 22 42 29 36J9.43 -3,9_ |3].00 2_O.84 56.02 q_ 42 48 50|9,4 -e.38 J24.72

OXFr£RENTXAL CORRECTIONS MI0-C(_JRSE EX_CUTXON ACCURACY ORBIT O£TERMINATXON ACCUR4C_

TOE J,8740 TRA .5553 TC3-5o1982 gAU !,3|34 $GT 52J?,J $GR 423.0 $63 J17.5 ST 2464.2 SR 403.4 55 520.]

ROE .3055 RRA -.0642 RC3 .I03_ FAU .02104 RRT .2302 RRF .Z09| RTF .8660 CRT ,9839 CR$ -.9]23 C$T -.9685
rOE ._184 FRA .J653 F(3 -.g628 8SP 166g0 $GB _234.2 R23 .OOg7 RI3 .8660 LSA 2_6_.? MSA ]45.2 S$4 25.3

BO[ I.BgBB BRA .3620 BC3 5.1992 FSP -378 $61 5218.0 $62 411.6 THA J.08 ELI 25J5.7 EL2 7J.2 ALF 9.08
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 2, 1965-663

LAUNCH DATE JAN 4 J966 FLIGHT TIME 176.00 ARRIVAL DATE JUN Z9 |966

H[LrOCENTRIC CONIC

RL 147,|0 LAL .00

RP 108.57 LAP -3.07

RC 194.034 GL iff.43

PLANETOCENTR|C CONIC

C3 19,683 VHL 4.43?

LNCH AZNTH LNCH TIN_

90.00 0 39 4

90.00 21 5? 4

JOO.O0 Z 50 33

iOO.O0 22 48 16

110.00 A 50 17

110,00 23 5 1

OIgFERENTXAL CORRECTIONS

TOE |.9253 TRA .8265 TC3-5.0310 BAU 1,3241

ROE .3183 RRA -.0606 RC3 .0866 FAU .019BA

FOE .3030 FRA .6043 g(3 -.8725 BSP J$855
B0E J.93i3 BRA .8287 BC3 5.0318 FSP -376

0iSTANC( 524.437

LOL 103.|g VL 26.210 GAL 1.80 ATL_86.93 HCA 268.40 SNA 116.76 (CC .2405? INC 3.0777 v! 30.EB?

LOP |_.39 VP 36.433 GAP 13.04 ATP 80.09 TAL 174.30 TAP 82.70 RCA 90.I_ APO 147.33 VZ 34.906

GP -6.40 7AL 79.40 ZAP J72.30 _T$ 303,|? 7A[ |32.3? ETE I86.26 7AC I|0,�T ETC 163.86 CLP-176.09

DLA 26.49 RAL 13.]0 RAO 6567.8 VEL 11.677 PTH 2.13 VHP 8.498 OPA -2.49 RAP ]8.03 ECC ].3239

L-I TINE IN| LAT IN| LONG IN| RT ASC IN| AZNTH IN| TIME PO CST TIN IN| Z LAT IN| 2 LONG

3240.73 -23.31 1|3,58 245,09 77.28 | 33 5 2640,7 "IT.O| lOS.Z4

3524.47 -l|.78 |50.72 2AO.p_ 64.06 23 0 48 3224,5 *13.17 |43.68
286J.33 -28.26 87.?6 245.71 79.84 3 38 34 2281.3 -29.38 79.|4

3639.|1 -9.28 137.Z6 238.?I $1.46 23 49 15 3039.J -|3.02 130.47

2306.68 -33.88 60.J8 246.38 85,I3 3 32 4 |906.7 -34.16 50.93

3606.52 -4.A4 130.33 235.76 56.07 24 3 8 3006.3 -B.B6 124.03
MI'D-COUR$E EXECUTION ACCURACY CRBIT DETERMINATION ACCURACY

$GT 5247.J $GR 427.6 $63 115.3 ST 2315.? $R 4|2.D $S 314.4

RRT .2528 RRF .2277 RTF .8725 CRT .9770 CR$ °.�O|Z C$T -.9712
5GB 5264.5 RE3 .OO59 R13 .87Z6 LSA Z396.2 NSA 146.3 SSA 24.3

$GJ 3248.3 5GZ 4|3,6 THA l.J9 ELI Z547.7 EL2 $6.7 ALF 9.10

LAUNCH OAT[ JAN 4 1966 gL|_.AT Till( 178.00 ARRIVAL OATE JUL ] |966

HELIOCENTRIC CONIC OJSTANC[ 529.851

RL IAT.lO LAL .OO LOt. I03.|9 VL 26.J56 GAL 2.46 ATL BT.OI HCA Z71.58 5NA I]8.46 ECC .74337 iNC 2.9876 VJ 30.787

RP IO8.33 LAP -2.99 LOP 14.77 VP 36.408 GAP I3.38 ATP 89.92 TAL 172.38 TAP 83.96 RCA 89.40 APO I47.32 V2 34.9|8

R( IgS.9|8 GL 17.43 GP -8.24 7AL 75.79 ZAP |72,97 ET5 299,27 7A£ 132.34 [T[ I86.19 ZAC IJ3.36 [TC J68.97 CLP-J76.77
PLANI[TOCENTRIC CON|C

C3 20.669 VHL 4.546 DLA 26.98 RAL Ig.ZO RA0 6567.8 VEL |l,918 PTH 2.IZ VHP 8,70| OPA -I.A1 RAP 70.76 ECC J.3402

LNCH ATMTH LNCH TIME L-I TZHE IN| LAT

9D.O0 | Z A5 3_94.f0 -2A.63

80.00 22 ze 7 3793.82 -1_.68
lO0.O0 2 55 |0 2922.60 -27.73

IO0.O0 23 I3 22 3641.|6 -9.86

|10.00 5 I Z(] 2837,19 -33.67

I|0.O0 23 26 4J 3599.33 -4.71

OIFF[R[NT|AL CORRECTIONS

TOE 1.97OJ TRA 1.I098 TC3-4.5138 BAU 1.3304

ROE .332A RRA -.0353 RC3 .0735 FAU .0|$61

FOE .4896 FRA .645| FC3 -.7793 BSP 16990
BOE 1.9979 BRA I.IlI2 _C3 d,8J44 FSP -37!

IN| LONG IN| RT ASC IN| AZNTH IN| TIME PO CST TIN IN| 2 LAT |NJ 7 LONG
117,30 _4'_,_5 75.60 I 5? $_ _26_4_7 -23.39 _08.07
I48.82 24_.38 64.47 23 _9 EO 3J_3.8 -|_.02 J4J.B3

90.72 250.75 78.37 3 46 33 2327.£ -79.05 BZ.16

136.25 243.92 61.64 24 14 3 3041.2 -13.58 179.43

62,54 251,84 83.75 5 43 37 I937.2 -34.17 53.33

J29,95 ZAO.?S 56.10 24 26 4| 2998.3 -9.|3 123.65

NIO-COURSE EXECUTION ACCURACY ORBIT OETERMINA TrON ACCURACY

$GT 527J.3 $GR 431.3 $63 IJ3.1 ST 2330.3 $R 419.3 $$ 307.7
RRT .2747 RRF .2474 RTF .$786 CRT .9680 CR$ -.8894 CST -.9735

SG8 5286.9 22_ .0047 RI3 .6766 LSA 26|0.l MSA J53,7 $SA 23.0
SGJ 5272.6 $G2 4|4.6 THA 1.30 ELI 2563.0 EL2 |02.4 AL¥ 9.14

LAUNCH 0ATE JAN 4 1966 FL|GNT TIME 180.00 ARRIVAL DATE JUL 3 |966

HELIOCENTRIC CONIC 0ISTAMCE 335.221

RL J4T.J0 LAL .00 LOL 103.19 VL 2G.103 GAL 3.15 ATL 87,10 HCA 274.7? SMA ]i8.17 ECC .23036 INC 2.9023 vJ 30.EBT

RP J08.49 LAP -Z.89 LOP 17.96 VP 36.379 GAP 13.74 ATP 89.?_ TAL= 170.47 TAP 85.24 RCA 88.36 APO 147.76 vE 34.930
RC 197.161 GL I6.37 GP -6.09 ?AL 72.22 _AP |73.40 ET$ 294.74 7A_ J_E.?O ETE |66.|0 ZAC 1|3.76 ETC 169.04 CLP-J?T.44

) PLANETOC[NTR|C CONIC
C3 21.912 VHL 4,65J OLA 27.3_ RAL 23.26 RA0 6567.9 VEL 1J.970 PTH Z.13 VHP 8,921 DPA -.16 RAP Z2.49 ECC ].3606

LNCH ATMTH LNCH TIME L-I TIME IN| LAT IN| LONG IN| RT A$C IN| AZM?H IN| TIME PO CST T|N |NJ Z LAT |NJ Z LON_

90.00 l ? 26 3347.00 -23.72 lEO.B_ 254.90 74.06 2 3 13 2747.0 -25.68 112.73

90.00 22 33 35 3769.60 -I3._9 147.49 230.82 64,81 23 _6 44 3169.6 -16.67 14D.36

IO0.O0 3 7 6 2961.21 -27.17 93.4_ 235.88 77.03 3 _6 27 2361,2 -28.69 $4.97

|00.00 23 36 _5 3630.6_ -J0.20 I35.6_ 249,18 61.1_ 24 37 26 3030,6 -|3.90 128.8l

liD.DO 5 |3 19 2366.22 -33,44 64.77 287.20 82.44 5 _6 6 1966.2 -34.J2 35.59

lID.DO 23 A? JI 3398.35 -4,73 |29.90 24_.8T _6.1l 24 47 l0 2998.4 -9.J7 J23.60

DTFF_R_NTXAL CCIRRECTION5 MI0-COUR$[ _X_CUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 2.0072 TRA 1.4078 TC3-4.5_72 8AU 1.3_5| SGT 5291.7 SGR 434,0 $63 111.0 ST 2328.1 SR 425.8 SS 499._

RD_ .3475 RRA -.048i RC3 ,0390 FAU .OJTd| RRT ,2963 RRF .2677 RTF .8849 CRT .8599 CR$ °.8766 C$T -,9754

rOE .4736 FRA .$869 FC_ -.6880 BSP J7|13 $GB 530_._ R23 _.OOAO RJ3 .8849 LSA 2606.9 MSA |60.9 5SA 71.7
BDE 2.0371 BRA 1.4086 BC3 4.5573 FSP -367 5GI _29_._ 562 4J4.4 T_A |.40 ELI 236|.0 EL2 |IS.O ALg 9.20

LAUNCH DATE JAN 4 1966 FLIGHT TIM( 16Z.O0 ARRIVAL DATE JUL 3 1966

HEL]'OCENTRIC CONIC DISTANCE 540._42
RL |4T.|0 LAL .00 LOt. J03.19 VL 26.05I GAL 3.88 AZL 87.J8 HCA 2?7.96 _MAA JI7.$5 ECC .23634 INC 2.BI6O VI 30.787

RP 105.4_ LAP -Z.78 LOP 2J.|5 VP 36.354 GAP I4.14 ATP 88.6J ?AL |68._7 TAP 8_._3 RCA 87.67 APO 14_.JO v2 34.942

RC |99.350 GL |5.29 GP °5.95 2AC 68.73 ZAP |73.76 ET$ 289.58 ZAE 132.85 ETE |86.03 z_C JIB.J6 ETC 169.0$ CLP*I?8.|3

PLANETOCENTRIC CONIC

C3 23.443 VHL 4.842 DLA 27.62 RAL 27.Z_ RA0 6_.0 V[L 12.034 PTH
LNCH A_MTH LNCH TIME L-I TIM_ IN| LAT IN| LONG IN| RT A$C JNJ ATMTH IN| TIME

80.00 J 13 48 339_.08 -22.78 J2A.06 25_.91 72,71 2 IO 23

90.00 23 19 3J 37_4_6 o13.83 I46,_9 2_6._7 _5_04 24 22 3

100.00 3 |7 3_ 2996.01 -26.62 9_.89 26|.09 7_.87 4 7 3|

|00.00 0 2 20 3628.66 °J0,27 135._4 754.49 61.77 J 2 49
Jl0.O0 3 26 |4 2593.42 -3_.I7 66.85 262.62 81.24 6 9 27

ij0,00 O 10 |I 3604.0| -4.93 130.ZO 250.86 56.08 J JO |3

OIFFERENT|AL CORRECTIONS M_D-COURS( EXECUTION ACCURACY

TOE 2.0388 TRA 1.7232 TC3-4,2626 BAU 1.3360 $GT 5307.4 5GR a35.8 $63 108,9

ROE .3637 RRA -.0390 RC3 .04_7 FAU ,0]619 RRT .3190 RRF .269J RTF .6910

FOE .462I FRA ,73|6 FC3 -.3980 _SP J7133 $G8 5329,2 RZ3 .0042 R|3 .8910

BD¢ 2.0710 8RA 1.7287 B(_ 4.2629 FSP -339 SG| 9309.2 562 4|3.0 THA 1.50

2.J5 VHP 9.160 OPA .96 RAP 24.?1 ECC |.3838
PO C$T TIN |NJ 2 LAT _NJ 2 LONG

279S.1 -24,93 |J6,06

3|54.4 ol7.D8 |39.42

2396,0 -28,30 97.49

3025,7 o13.9_ 129.TD
1993.4 -34.03 37.71

3004,0 -8.86 |23.90
ORBIT DETERMINATiON ACCURACY

ST 2312.8 $R 430.6 SS 49|.Z

CRT .9494 CR$ °.8632 C$T -.9777

LSA 2590.7 M5A 169.3 $SA 20.4

ILl 2343,9 EL2 |33.3 ALr 9.77
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL 2 1965.661

LAUNC_ DATE JAN 4 ]966

HELZOCENTR[C CONIC

RL 141.10 LAL ,00

RP ]OB.AI LAP "Z.6B

RE 201.376 GL 14.19

PLANETOCENTRIC CONIC

C3 25.505 VHL 5,030

LNCH ATNTH LNCH T|H¢

90.00 I ZZ 50

90.00 23 41 41

|00.OO 3 19 47

100.00 0 11 20

110.00 5 39 59

JJO.OO O 27 38

FLIGHT TIME 164.00 ARRIV4L OATE JUL 7 Ig66

0[STANCE 545°804

LOL 103.19 VL 26,000 GAL 4.69 4ZL B?.Z7 NCA Z61.1§ $N4 117.61 ECC .1627Z |NC Z.TZB4 v] ]0.267

LOP Z4.55 VP 36.330 GAP 14.57 AZP 89.47 TAL 166.69 TAP 67.64 RE4 86,71 4PO 146.30 V2 54,955

GP -3.83 ZAL 65.34 ZAP I74.05 ET8 783.68 ZAE 153.00 (T£ 1B5.97 ZAC 1Z0.36 ETC 169.07 CLP-178.B|

OLA Z7.78 RAL 31.19 _40 6368.0 VEL IZ.|II PTN Z.I7 VHP 9,418 0PA 2.06 RAP 76.94 ECC 1.4165

L-I TI_ INJ L4T /NJ LONG INJ RT A$C ]NJ ArNTN XNJ T_H[ PO CST T_H _NJ 2 LAT INJ 2 LONG

3433.3$ -21.94 126.71 R64.99 71.64 Z 20 5 2835;4 -24.25 118.61

3731.58 -13.91 146.42 26_.65 65.08 24 44 13 3131.6 -17.13 139-28

3026,10 -26.10 97.97 268.36 74.68 4 20 13 2416.1 -27.92 89.64

3636.09 -10.05 135.96 239.66 61.69 I 21 56 1036.1 -13.75 129.13

1618,64 -32.90 69,77 268.09 80.14 6 13 38 2018.6 -33.91 39.$?

3618.32 -4.07 J30.84 156.04 56.03 I 17 34 30i6.3 -8.30 J_4.56

OXFFERENTI4L CC_RECTJON8 M]O-COUR$[ EXECUT|ON ACCURACY O_BIT O[TERNINATI(_ 4CCUR4CY

TOE Z.0576 TRA 2.0336 TC3-3.9308 BAU 1.3366 $GT 3319,2 8GR 436.Z $63 106.8 ST 2477.3 SR 433.6 9S 481.0

RCE .3803 RRA ".0263 RE3 .0334 FAU .0J507 RRT ,3368 RRF .:)094 RTF ,8974 CRT .9376 CR8 -.8481 C$T -.9767

FOE .d470 FR4 ,7768 FC3 -.515fl BSP 17737 SGB 3337.1RZ3 ,0039 R13 .6974 LSA 2554.2 NSA 119.1 $54 19.1

BOE Z.0925 BRA 2.0538 BE3 3.9309 FSP -35d 861 5321,3 SGZ 410.3 THA J.60 ELI 1310.3 [L2 148.8 ALF 9,35

LAUNCH DATE JAW 4 1966 FL|GHT TZl4E 186.00 ARRIV4L 0ATE JUL 9 J966

HELIOCENTRrC CONIC O]$TANCE 550.998

RL 147.10 LAL .00 LOL 103.J9 VL 25.950 GAL 5.45 AZL 87.36 HCA 284.34 SNA 117.34 [CC .26976 |NC 2.6381 V! 30.287

Rp J08,37 LAP -2,56 LOP 27.54 VP 36.306 GAP 15.04 AZP 89.35 TAL 164.83 TAP 89.17 RCA 85.68 APO 148.99 V2 34.968

RC 203.147 GL 13.J0 GP -3.72 7AL 67.07 ZAP 174.76 ITS 777.18 ZA[ 133.13 ETE 183.91 7AC 122.95 ETC 169.01 CLP-179.51

PLANET(XENTRZC CONIC

C] 27.546 VHL 3.246 OLA 27.83 RAL 34.98 RA0 68_.1 VEL 12.203 PTH Z.J9 VHP 9.700 OPA 3.14 RAP 29,19 ECC |.4333

LNCH ACNTH LNCH T/N( L-Z TIN( |NJ LAT |NJ LONG |NJ _T ASC ]NJ ATNTH ]NJ TIN( PO CST TIM XNJ 2 LAT INJ 2 LONG

90.00 1 33 29 3464.4Z -21.31 128.6| Z70.1B 70.89 2 33 13 1864,4 -23.?2 IZO.??

90.00 0 3 10 3764.61 -13.33 147.Z0 266,87 64.89 1 3 54 5164.6 -J6.81 140.05

J00.00 3 43 42 3081.07 -23.64 99.69 271.67 74.09 4 _4 33 1431.1 -21.38 91.42

100.00 0 _7 37 3653.19 -9.47 136.93 264.78 61.32 I _8 30 3053.2 -13.2| 130.13

1J0.OO fl fl4 27 2641.88 -3_.61 70,51 273.37 79.14 6 38 29 Z041.9 -3_.77 61.47

110.00 0 43 22 3833.13 -3.33 I31.83 181.04 55.96 ] 43 57 3035.1 -7,79 123.56

OIFF_RENT/AL CORRECTXONS NfO-COUR$¢ EXECUTfoN ACCURACY CRBfT 0ETERM/NAT/ON ACCURAC_

TOE Z.067fl TRA Z.4044 TC3-3.6141BAU 1.3347 8GT 3326.9 $GR 435.8 $G3 104.7 ST _429.0 SR 434.3 9S 470.7

ROE .3980 RRA -.0157 RE3 ,0128 FAU .01397 RRT .3587 RRF .3298 RTF .9038 CRT .9241CR$ -.8318 C$T -.980J

FOE .4317 FRA .8_40 rc3 -.4389 esP 17315 $Ge 5344.7 RZ3 .00_9 RI3 .9038 L$4 _504.8 NS_ 189.4 $$A 17.9

BD[ Z.JOfl4 BRA 2.4045 BC3 3.6242 FSP -349 8GJ 5329.2 862 406.4 THA 1,69 ELI 2462.3 EL2 163.8 ALF 9.43

LAUNCH DATE JAN 4 1966

HELJOCENTR|E CONIC

RL 141.10 L4L .00

RP 108.33 LAP -2.43

RC 20A.B93 GL J2.DJ

PLANETOC(NTRIC CONIC

C3 30.227 VHL 3.495

LNCH A?NTN LNCH TIME

90.00 1 31 56

90.00 0 15 42

ZOO.D0 3 59 9

100.00 0 31 11

i10.00 6 9 27

110.00 0 37 22

FLIGHT TIME 188.00 ARRIVAL 0ATE JUL 11 1966

DJSTANC[ 356,1J2

LOL 105.19 VL 25.901GAL 6.30 A7L 87.45 NCA 797.33 SNA 117.07 ECC .27153 INC Z.S463 Vl 30.287

LOP 30.74 VP 36.254 GAP 13.55 ATP 89.23 TAL 163.00 TAP 90.53 RC4 84.5$ APO 149.57 V2 34.901

GP -3.61 ?AL 58.93 TAP 174,38 £75 270.J6 74_ J33,26 ET£ JB_.85 74_ J_3.34 ETC 165.91 CLP 179.78

DLA 27.79 RAL 38.61 R_D $568.2 VEL 1_,313 PTH 2.22 VHP 10.008 0P4 4.19 RAP 31.44 ECC 1.4975

L-_ TIM[ ]NJ LAT JNJ LONG JNJ RT A$C ]NJ ATMTH _NJ TIN[ PO CST TIM INJ 2 L4T INJ 2 LONG

3461.23 -Z0.93 129.70 273.46 70.48 2 49 59 2_81.2 -23.40 121.90

3794.23 -12.67 148.94 271.89 64.46 I 18 56 3194,2 -16.01 141.86

3071.14 -25.26 101,06 277.00 73.47 4 _0 20 2471.1 -21.29 92.64

3679.34 -8.61 139.4] 269.78 61.26 1 52 30 3079.5 -12.38 131.66

_663.33 -32.33 72.13 279,03 78.23 6 53 51 2063.3 -33.61 63.13

3660.12 -2.40 133.13 265.96 55.89 1 58 22 3060.1 -6.06 126.89

DIFFER[NTZ4L CORRECTIONS

TOE 2.0129 TRA 2.7?80 T(3-3,2833 BAU 1.3268

ROE .4162 RR4 -.0011RC3 .O140 FAU .0|284

FOE .4178 FRA ,8730 FC3 -._67_ BSP 17279

B06 2.1142 BRA 2.7780 BE3 3.1834 FSP -341

LAUNCH 04TE JAN 4 1966

H(LIOC_NTRIC CONIC

RL 147.10 LAL .OO LO(. 103.19 VL

RP 108.19 LAP -Z.29 LOP $3.94 VP

RC 206,614 GL IO.94 GP -3.51 ZAL

PLAN_TO_£NTR/C _ONZC

C3 33,421 VHL 5.781 OLA 27.66 RAL

LNCH AZMTH LNCH T_M_ L-J T_M[ _NJ LAT

90,00 7 11 17 3468.43 -_0.78

90.00 0 24 I 3837.36 -!1.39

100.00 4 13 47 3087.03 -14.93

J00.00 I Z 12 3714.16 -7,47

110.00 6 74 48 7683.29 -32,04

110.00 1 9 40 3690.70 -1.23

OIFFERENT_AL CORRECTZONfl

T0£ 2.066_ TRA 3.1563 TC3-2.9320 BAU 1.3J90

RO_ .4344 RRA .O131RC3 .0067 FAU ,01181

ro[ .4027 FRA ,9_73 FC3 -.3039 BSP 17369

906 2.11_0 ERA 3.1664 6C3 Z.9320 FSP -336

M;O-COURSE EXECUTION ACCURACY ORBIT OETERMXNAT|ON 4CCURACV

SGT 5330,0 $GR 434.0 $63 102.8 ST 2375.3 SR 433.7 SS 461.9

RRT .379Z RRF .3312 RTF .9104 CRT .9090 CR$ -.$146 CST -.9816

8GB 5347.7 R23 .0043 RI3 .9104 LSA 2450,1NSA 200.0 834 16.7

SGJ 333_,6 $62 401.4 THA 1.7$ ELI 2408.0 EL2 178.3 4LF 9.AB

FLI_T TIME J90.00 ARRIVAL OATE JUL 13 J966

DISTANCE 561.J3I

25.8_ GAL ?.Zl AZL 87,55 HCA 790.7_ SNA 116.87 ECC .28613 [NC 2.4306 VJ 30.287

38.262 GAP 16,11 AZP 89,13 TAL 161.19 TAP 9J.92 RC4 95.39 APO 130.24 V2 34.994

55.94 ZAP 174.40 ITS Z8Z.B4 TiE 133.36 ETE 18_.80 ZAC J27.7i ETC 166.75 CLP 179.06

42.08 RAO 6568.3 VEL 11.44Z PTH 2.25 VHP 10.345 0P4 3,21R4P 33.69 ECC 1,3500

ZNJ LONG ]NJ RT ASC INJ A_MTH _NJ TIM_ PO C$T T|M |NJ 2 LAT _NJ 2 LONG

J30.J8 280.8J 70,_0 _ 9 25 2888.4 -23.26 J22.38

151.48 276.69 63.90 I _7 59 3237.6 -Jd.80 144.47

101.14 282.3J 72.96 5 7 14 _4d?,0 -27.04 93.96

J40o33 774.62 60.97 2 4 6 31J4.2 -JJ,29 J33,6A

73,61 694.45 7?.39 7 9 32 2083.3 -53.44 64.66

134.73 _70.77 33.84 2 J| Jl 3090.7 -3,?0 128.50

NID-COURSE EXECUT|ON ACCURACY ORBIT 0ETERNINAT]ON 4CCURACV

8GT 5329,0 $GR 43].0 $63 100.9 ST 2310.0 SR 430.6 $S 452.4

RRT .3986 RRF .37J_ RTF .9170 CRT .897J CRS -.?955 C$T -.9529

8GB 3346.4 R23 .0039 RI3 .9170 L$4 2363.7 M$4 210.4 SSA 15.?

SGI 3331.7 SG2 393.0 THA 1.86 ELI 2342.0 EL2 J91.9 ALF 9.51
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 2, 1965-66_

LAUNCH OAT[ JAN 4 1966

HELIOCENTRIC CONIC

RL 147.10 LAL ,00

RP 108,15 LAP "2.J5

RC 208.309 eL 9.89

PLANETOCENTRIC CONIC

C3 37.217 VHL 6.101
LNCH AINTM LNCH TIME

90.00 z 31 7

90.00 0 29 ZZ

]00.00 4 33 IZ

_0_00 I J0 39
110.00 6 40 18

I]0.00 I 20 22

FLIGHT TIME I_Z.O0 ARRIVAL 04T[ JUL J5 J966

0|STANCE 3_6.057

LOL 103.19 VL 25.806 GAL 8.18 AlL 87.65 HCA Z93.93 SMA 116,57 ECC .Z9366 INC Z.350T Vl 30.Z87

LOP 37.13 VP 36.Z4Z GAP 16.72 AlP B9,05 TAL J59.43 TAP 93.3g RCA BZ,JO APO 151.03 VZ 35.00?

GP -5.43 7AL 53.10 lAP 174.3Z ETS Z§5.44 ZA[ 133.45 ETE |8§.75 ZAC 130.07 ETC J68.§4 CLP 179.33

DLA 27.45 RAL 45.36 RAD 6568,5 VEL 12.593 PTM Z.Z8 VMP 10.715 OPA 6.ZO RAP 3§.99 ECC 1.612g

L-I TIME IN] LAT IN] LONC': INJ_T :A_C IN] ATNFM |NJ TiME PO C$T TIN IN] Z LAT IN] Z LONG

3490.14 -Z0,72 130.27 E86.15 70.16 3 30 17 Z890.! -Z3.Z3 lEE.90

3890.19 -9.79 194.52 Z91.30 63.30 t 34 12 3290.Z -13.30 147.60

3099.B4 °24.69 103.00 Z87.59 72.59 3 E4 51 Z499.B -26.84 94.86

3755.72 -6.10 J42.67 179.31 60.68 Z 13 35 3139.7 -9.96 136.01
2702.10 -3J.79 75.00 Z_9.80 76.61 7 25 ZO ZJOZ.J -33,26 66.10

3716.23 .13 136.59 E75,46 55._E Z _Z Z9 3126.2 -4,39 130,37

01FrERENT|AL C_RECTION$

TOE 2.0541 TRA 3.9797 TC3-E,£257 BAU J.3064

ROE .4929 RRA .0330
rOE .3881 FRA .9830

9OE 2.]034 BRA 3.9798

L4UNCH DATE JAN 4 1966

HELIOCENTRIC CONIC

RL 147.10 LAL .00 LO_ 103.19 VL Z5.760 GAL

MID-COURS[ £X[CUTION ACCURACY ORBIT DETERNINATION ACCURACY

SGT 5323.4 5GR 4Z6.B SG3 9B,9 ST 2141.! 5R 423.5 5S 444.3

RC3 .0011FAU .0|080 RRT .4176 RRF .3911RTF .9237 CRT .B730 CRS -.TTSZ CST -.9843

FC3 -.ZflJ2 8SP 17430 SGB 9340.9 RE3 .0036 R|3 .9238 LSA Z313.5 M$A ZZO.fi S$A JA.B

8C3 2.6237 FSP -332 SGI 3316.4 SGZ 387,6 THA 1.93 ELl 2271.9 EL2 Z04.T ALF 9.49

FLIGHT TIME 194.00

0_STANCE 370.SOe

9.21 AZL

ARRIVAL OAT[ JUL 17 1966

87.75 HCA Z97.13 SMA 1J6.33 ECC .30623 INC Z.2456 V] 30.Z87

RP I08.2J LAP

RC 209.9?6 GL

PLANETOCENTRIC CONIC .... _, _== :, _
C3 41.727 vHL e.460 OLA Z7.iB RAL 48.43 RAO 6568_'V_L |_:77J PTM : _.3Z VHP II,JZ3_OPA 7.|6 RAP 38.ZJ ECC 1.6867

LNCH AZNTH LNCH TIN[ L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIN ]NJ Z LA T /NJ E LONG

90.00 2 _3 21 3489.58 -20.74 130.24 191.44 70._7 3 _J 32 Z889.6 -Z3.24 1Z2.46

90.00 0 3_ 47 3948.53 -7.99 157.86 E95.73 6_.74 1 39 35 3348._ -11.59 191.02

100.00 4 flO 96 3110.58 -24.47 103.72 292.8J TE.28 3 4_ 47 EfllO.6 -26.67 99.61

100,00 I 17 54 3802.76 -4.5_ 145.27 183.85 60.42 2 Zl 17 3102.8 -8.43 138.66
110.OO 6 _fl 43 2720.11 -31.46 76.33 295.06 75.88 7 41 3 _|Z0.I -33.08 67.4_

110,OO I 29 36 3766,00 1.65 138.66 Z80.01 39.83 _ 31 22 3166.0 -Z.84 13Z.43
01FF_RENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT 0_TER_INATION ACCURACY

TOE 2.0364 ZRA 4.0194 TC3-2.3107 BAU 1.2890 $_T 5313.8 SGR 421.4 SG3 97.0 5T EITJ.7 5R 418.d SS 437.9

ROE .4714 RRA .OflZ7 RC3 ".0019 FAU .009_0 RRT .4364 RRF .4110 RTF .9305 CRT ._fl_O CR5 -.7540 C$T ".98f18

FO_ .3744 FRA 1.0419 FC3 -._033 BSP 17471 SG_ _330.5 R_3 .003_ RJ3 ,9305 LSA ZZ4Z,8 M$A 219.6 554 13.9

O_E Z.0903 _RA 4.OI98 B(3 _.3107 FSP -326 SGJ 5317.0 SG_ 379.0 TMA 1.99 ELI ZZ01,0 EL_ _16-1 ALF 9.41

-2.OO LOP

8.87 GP

40.34 VP 36.222 GAP 17.39 _ZP 88.98 TAL 157.70 TAP 94.83 RCA 80,71 APO 15J.93 V2 3_.020

-3.35 ZAL 90.43 lAP 174.13 _T$ 248.22 ZAE 133.91 [T[ 18_.70 7AC 132.41 ETC I68.27 CLP J77.57

LAUNCH 0XTE JAN 4 ]966 FLIGHT TIME 196.00 ARRIVAL DATE JUL 19 1966

HELIOCENTRIC CONIC
RL J47,J0 LAL .O0

RP 108.t7 LAP -1.84

RC 21].617 GL 7.89

PLANETOCENTRIC CONIC

C3 47,090 VHL 6.86Z

LNCH 4?MTH LNCH TIME
gO.D0 3 14 19

90.00 0 34 34

]00.00 _ 8 38

!00,00 I Z3 16

1]0.00 7 10 54

IJ0,OO 1 37 30

0ZFFERENTIAL CORRECTIONS

TOE 2.0187 TRA 4.4926 TC3-2.007_ BAU 1.2638

ROE .4900 RRA .0742 RC3 -.0054 FAU .00875
FOE .36Z7 FRA 1.J084 rC3 -.1609 8SP 17388

90E 2.07?3 ORA 4.4932 0C3 2.0075 FSP -319

DISTANCE 579.4J6

LOL 103.19 VL 25.716 GAL 10.32 A?L 87,$? MCA 300.33 SMA 116.09 ECC .31799 INC 2.1341 VI 30.Z97

LOP 43.54 VP 36.203 GAP 18.14 4ZP BB.�Z TAL 156.03 TAP 91_.37 RCA 79.18 APO 133.01 V2 39.034

GP -3.28 7AL 47.92 lAP 173.83 ETS 241.40 ZAE 133,55 ET[ 185.6_ 7AC 134.73 [TC 167.94 CLP J76.79

DL4 26,_6 RAL _1._4 RA0 £_68.8 VEL 12.979 PTN E.37 VHP 11.574 OPA 8.O9 RAP 40.46 ECC 1.7730

L-| TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ Z LATINJ 2 LONG

3488.73 -_0.76 130.18 296._ 70.Z9 4 12 28 ZBBB.7 -Z3._ IEZ.40

4010.19 -_.0_ 161.36 290.02 62.Z8 1 41 44 3410.2 -9.72 154.59

3120.21 -24.27 104,37 297.93 71.99 6 0 38 ZSEO.2 -29._0 96.28

3853.99 -2.79 J48.09 _88.23 60.13 2 27 30 3294.0 -6.74 141.5E

2737.64 -31.16 77.61 300.EE 79.18 7 56 31 2137.6 -32._8 68,80

3809.28 3.30 140.9E ZB4.43 99.96 2 40 99 3209.3 -1.19 134.71
MI0-COURSE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

SGT _301.9 SGR 419,1 SG3 95.3 ST 2106.9 SR 409.7 S$ 434.3

RRT .4_34 RRF .431_ RTF .937_ CRT .8295 CRS -.7329 CST -.9875

SGB _318.2 R23 .0032 RJ3 .9371 L$A _|76.9 M$A _37.4 SSA J3.J

5G1 _30fi,3 $62 369.3 TMA E.Ofl ELl 2134.4 ELZ 123.9 ALr 9.E7

LAUNCH OATE JAN 4 1966 FLIGHT TIME 198.00 ARRIVAL 0ATE JUL Zl 1966

HEL/O_ENTRIC CONIC

RL 147.I0 LAL .00

RP 108.13 LAP -1,68
RC 213.230 GL 6.99

PLANE TO(ENTRIC CONIC
C3 _3,478 VHL 7,313 _£.49 RAL

LNCH AZMTH LNCM TIME

90.00 3 34 34

90.00 0 36 9

]00.00 9 26 0

iOO.00 I 27 Zl
JI0.00 7 _ 40

110.00 I 44 9

01FFERENTIAL CORRECTIONS
TOE 1.99Z9 TRA 4.9934 TC3-1.7166 BAU 1.2344

ROE ._O_ RRA .0971 Re3 -.00_8 FAU .0077£

FOE .3906 FRA 1,1779 FC3 -.I_7 _$P 174Z_
BOE Z.O56T BRA 4.9943 BC3 1.72££ FSP -314

DISTANCE 579.827
LOL 103.19 VL 2fl.672 GAL II.SZ AZL 87.98 HCA 303.54 SMA

LOP 4_.74 VP 36.185 GAP JB.9? AZP 88,89 TAL 154.43 TAP
GP -5,21ZAL 49.98 lAP 173.4Z ET$ Z3_.I0 ZAE 133,5_ ETE

119.87 ECC .33107 INC Z.OI3E v! 30.287
97.97 RCA 77._1APO 154.13 V2 33.047

189.60 ZAC 13?.OE ETC 167.53 CLP ]75.98

DLA 94.03" RAO _9_.9 VEL 13.223 PTH 2.42 VHP 12,076 0PA 8,98 RAP 42.70 ECC I.BBO]

L-I TIME IN] LAT |NJ LONG IN] RT A_C IN] AZMTH IN] TIME PO CST TIM IN] _ LAT IN] _ LONG

3488.99 -Z0,79 130.I_ 301.70 70.30 4 32 43 1888.6 -13.16 J22.39
4073,72 -4.03 164.93 294.J5 61.95 I 43 59 3473.7 -7,75 J58.23

3J_9.38 -Z4.0B J04.98 301.93 71.73 6 J8 9 29Z9.4 -26.35 96,9_

3908.16 -.96 J51.07 191.45 60.11 E 31 _9 3308.Z -4.93 ]44.53

1734.91 -30.85 78.96 30_.25 74,90 B 11 39 1154.9 -31.67 70.1]

385_.41 5.06 143.34 Z98.71 _6,15 E 4B E5 3_3_,4 .58 J37,JE

NI0-COURSE EXECUTION ACCURACY ORBIT 0ETERMINA TION ACCUR4CY

9GT 9E84,0 SGR 407,3 $G3 93._ 37 2040,4 SR 399.0 59 43].7

RRT ,473_ RRJr ,45J0 RTF .9438 CRT .8049 CR$ -.7104 C$T -.989J

SGB _199.7 RZ3 .0026 RJ3 .9439 L$A _109.3 MSA 243.T $SA 12.4

SGJ _87._ SGZ 3_._ THA Z.IO ELi Z065,9 EL2 Z33-9 ALF 9.06

EEEO



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 2. 1965-66)

LAUNCH 0ATE JAN 4 1966

HELIOCENTRIC CONIC

RL 147.10 LAL .00

RP I06.09 LAP -l.gl

RC Z14,816 GL 6,04

PLAN[TOCENTRIC CONIC

C3 61.115 VNL T.818

LNCH AZMTN LNCH TIME

90.00 3 53 53

90.00 0 36 34

100.00 5 42 47

100.00 ! 30 21

110.00 T 39 55

110.00 I 49 42

LOL 103.19 VL

LOP 49.95 VP

GP -5,15 ZAL

FLIGMT TIME 200.00 ARRIVAL DATE JUL 23 1956

OISTAMCE 583.996

25.630 GAL 12,82 AZL 8B.11HCA 306.T5 SNA 115.63 ECC .34512 ]NC 1,8868 Vl 30.287

36.168 GAP 19.89 AZP 88.87 TAL 152.90 TAP 99.63 RCJ 1S.67 APO 1§S.63 VZ 35.060
A3.42 ZAP 172.92 ETS 229.4] ZAE 133.53 ETE 185.54 7AC 139,27 ETC 167.04 CLP 175.13

OLA Z6.08 RAL

L-I TIME INJ LAT

3489.64 -20.74

4138.J4 -1.96

3138.56 -23.89

3964.45 .95

2772.07 -30.53
3903.71 6.88

0|FFERENTIAL CORRECTIONS

TOE 1.9661 TRA 5.3312 TC3-|.4648 BAU 1.1969
ROE .5Z61RRA .IZ|5 RC3 -.OOTJ FAU .00675

r0E .3398 FRA I.Z535 re3 -.0957 BSP 17A42

B0E E.0333 BRA 3.5323 BC3 1.4649 FSP -309

56.51RAO 6569.1 VEL 13.508 PTM 2.47 YHP 12.636 DPA 9._3 RAP 44.92 ECC Z,OOf16
INJ L(_IG INJ RT A$C INJ ArNTH INJ TIME PO CST TIN INJ 2 LAT INJ Z LONG

130.24 306.6| 70,27 4 52 3 2989.6 -23.Z4 122,46

168.53 298.14 61.75 I 45 32 3538.1 -5.72 161.81

|05,59 307.79 71.46 6 35 6 2538.6 -26.19 97.55

154.16 296.53 60.12 2 36 23 3364.4 -3.03 147.65

80.09 310.13 73.83 8 26 7 Z172.1 -32.45 71,40

145.89 292.85 56.43 Z 54 46 3303.7 2.42 139.64

MID-COURSE [XECUTI(_N ACCURACY ORBIT DETERN|NAT|O_I ACCURACY

$GT 5262,3 SGR 398.3 SG3 91.9 ST 1979.5 SR 386.? S$ 431.5

RRT .4908 RRIr .4701 RTF .9504 CRT .7788 CR$ -.6880 CST -.9907

SGB 5277.3 R23 .0019 R|3 .9504 LSA 2046.6 NSA 248,2 SS_ 11.7

SG| 5265.9 SG2 346.8 THA 2.14 ELI Z001.6 EL2 239.8 ALF 8.78

LAUNCH DATE JAN 4 1966 FLIGHT TII_ 202.00 ARRIVAL DATE JUL Z5 1966

HELIOCENTRIC CONIC DISTANCE 587.867
RL 147.10 LAL ,00 LOt. 103.19 VL 25.589 GAL 14.24 ATL 88.25 MCA 309.96 SMA 115.44 ECC .36214

RP 108.05 LAP -1.34 LOP 53.16 VP 36.151 GAP 20.93 AZP 88.88 TAL 151.46 TAP 101.42 RCA 73.63

RC 216.375 GL 5.18 GP -5.09 ZAL 41.43 ZAP 172.3Z ETS 224.31 7AE 133.45 ETE 185.48 ZAC 141.47

PLANETOCENTRIC CONIC

C3 T0.284 VHL 8.384 OLA
LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME

90.00 4 I2 9 349J.98 "Z0.68 130.39 311.35 70.22 5 10 2J

90.00 0 36 26 4202.79 .13 172.14 30_.98 6|.68 1 46 28

IO0.O0 3 58 51 3147.97 -23.67 106.21 $1Z.48 71._0 6 51 19

100.00 I 32 25 4022.02 2.90 157.32 300.45 60.24 E 39 27

110.00 7 53 32 Z789.17 °30.20 81.32 3i4.83 73.J7 8 40 J

110.00 I 54 J3 3953.59 9.?_ J48.54 296.85 56.92 3 0 7

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE 1.9399 TRA 6.1ti4 TC3-1.2228 BAU 1.1490 5GT 3236.8 5GR 388.1 SG3 90.3

ROE ,_437 RRA .J472 "RC3 -.0066 FAU .00569 RRT .5079 RRT" .4890 RTF .9567

FOE .3306 FRA 1.3367 FC3 -,0701BSP 17432 8GB 5251.2 R23 .0013 R13 ,9568

BOE 2.0146 BRA 6.1132 BC3 1.2278 FSP -304 SGI 5_40,6 SG2 334.1 TMA 2,16

INC J.7472 Vl 30.28T

APO 157.24 VZ 3_.073

ETC J66.49 CLP 174.24

25.64 RAL 58.79 RAD 6569.4 VEL 13.843 PTH 2.53 VHP 13.263 DPA 10.64 RAP 47.IZ ECC 2.1567
PO CST TIN |NJ 2 LAT INJ 2 LONG

289Z.0 -23.19 122.62
3602.8 -3.66 165,50

2548.0 -26.02 98.20

3422.0 -I.0B 150,80

2189.2 "32,2J 72.6?

3353,6 4.32 142.2_

ORBIT DETERMINATION ACCURACY

ST 1921.8 SR 373.J 95 434.J

CRT .7520 DR6 -.666) CST -.9922

LSA 1989.4 M6A _50,4 SSA 11.0

ELI 1942.5 ELZ 243.3 ALF 8.44

LAUNCH 04T[ JAN 4 1966 FLIGHT TIME 204.00

HELIOCENTRIC CONIC

RL 147,10 LAL o00 LOL 103.19 VL

Rp 108.0] LAP -1.16 LOP 56.37 VP

RC Z17.906 GL 4.35 GP -5,03 7AL

PLANETOCENTRIC CONIC

C3 81.353 VHL 9.020 DLA 25.17 RAL

LNCH AZMTH LNCH TIME L-I TIME

90.00 4 29 17 3495.31

90.00 0 35 44 4267.16

100.00 6 14 5 3157.67

100.00 1 33 38 4080.24

JI0.00 6 6 26 2806.16
J10.00 J 57 46 4004.50

O|FFERENTIAL CCRRECTIONS

TOE !.9200 TRA 6.7436 TC3 ".9988 BAU 1.0863

ROE .5611 RRA .1742 RE3 -.0054 FAU .00449

FOE .3240 FRA 1.4293 rC3 -.0478 BSP 17301

BOE 2.0003 8RA 6.7438 0_3 .9988 FSP o297

DISTANCE 591.368

25.550 GAL 15.79 AZL 88.41MCA

36.136 GAP 22.10 AZP 88.91 TAL

39.63 ZAP 171.62 ETS 219.78" 7AE

ARRIVAL DATE JUL 27 1966

315.17 SMA 1)5.24 ECC .38061 ]NC 1.5936 V] 30.287
150.14 TAP 103.31 RCA ?|.38 APO 159.09 V2 35.086

133.32 ETE 185.42 ZAC 143.62 ETC 165.81CLP 173.29

60.85 RA0 6569,6 VEL 14.237 PTH 2.59 VHP 13,971DPA 11.41 RAP 49.29 ECC Z.3369

INJ LAT INJ LONG INJ RT 43C INJ ATMTH INJ TIME PO CST TIM INJ _ LAT INJ _ LONG

-20.60 130.62 315.89 70.13 5 27 33 2_95.5 -23,12 JZZ.B6
2.21 175.73 305.67 61.76 1 46 fl] 3667.2 -1.59 169.10

-23.46 106.85 316.98 70.92 7 6 42 2557.1 -25.95 98._7

4.86 160.53 304.20 60.47 2 41 38 3480,2 .89 153.99

-29.86 82.52 319.34 72.54 8 53 12 2206.2 -31.96 73.94

10.64 151.28 300.69 57.37 3 4 31 3404,3 6,25 144.93
MID-COURSE EXECUTION ACCURACY GRBIT 0E TERMINATION ACCURACY

SGT 5209.4 5GR 376.9 SG3 88.8 ST 1872.7 6R 358.3 SS 440.1
RRT .5250 RRF .508| RTF .9628 CRT .725_ ORS -.6459 CST -.9937

SGB 5223.1 R23 .0008 R13 ,9628 LSA 1940.7 MSA 2_0.2 SSA 10.4

SGJ 5213.2 SGZ 320.6 THA 2.18 ELI 1990.9 EL2 244,2 ALF 8,04

LAUNCH DATE JAN 4 1966 FLIGHT TII_ Z06.00

NELIOCENTRIC CONIC

ARRIVAL DATE JUL 29 1966

DISTANCE 594.403

RL 141.10 LAL .00 LOG 103.19 VL _5.512 GAL J7.57 AzL 88,58 HCA

RP I07.97 LAP -.98 LOP 59.58 VP 36.122 GAP 23.42 AZP 88.97 TAL

RC 219.410 GL 3.56 GP -4.98 7AL 38.01 ZAP 170.82 ETS 215.76 7AE

PLANETO_ENTRIC CONIC
C3 94.801 VHL 9.737 OLA 24,69 RAL 6_.69 RAD 6569.8 VEL I4.702 PTH

LNCH AZHTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH

90.00 4 45 15 3300.00 -Z0.50 130.91 320.20 70.02

90,00 0 34 29 4330.86 4.25 179.29 309.J9 61.98
100.00 6 28 22 3167.55 -23.24 107.50 32i.zfl 70.65

100.00 1 34 3 4138,55 6.8! 163.76 307.79 60.92

110.00 8 18 31 2822.93 -29.5! 83.70 323.63 71.92

110.00 2 0 24 4055.93 12.51 154.08 304.37 37.93

DIFFERENTIAL CCRRECTION6

TOE 1.8977 TRA 7.4242 TC3 -.7983 BAU 1.0118

ROE .5778 RRA .E017 RC3 -.0038 FAU .00324

FOE .3177 FRA 1.5_06 FC3 -.0296 BSP 17305

BOE !.9837 BRA 7.4269 BC3 .7983 rSP -293

316.39 SMA 115.04 ECC .40147 1NO 1,4230 Vl 30.287

148.95 TAP 105.34 RCA 68,86 APO 161.23 V2 55.099

133.12 ETE 185.35 ZAC 145.69 ETC 165.06 CLP 172.28

Z.66 VHP 14,772 DPA J2.13 RkP 51.40 ECC 2.5602
INJ TIME PO csT TIN INJ 2 LAT INJ 2 LONG

5 43 35 2900.0 -23.03 123.]_

| 46 40 _730,9 .47 JT2.65

7 21 10 _567.5 -25.66 99.54

2 43 2 _538.5 2.87 157.)9
9 5 34 2222.9 -31.70 75.18

3 8 0 3455.9 8,J8 147.66

C_BIT DETERMINATION ACCURACY

ST |824.9 SR 342.3 SS 448.4

CRT .6984 CR_ -.6257 CST -.9950

LSA 1893.9 MSA 247.9 5SA 9.8

EL1 J840.? EL2 242.8 ALF 7.60

MI0-COURSE EXECUTION ACCURACY
SGT 5175.4 SGR 364.3 $G3 87,3

RRT .5407 RRF .5756 RTF .9686

SGB 5J88.2 R23 ,0001 RJ3 ,9686

SGI 5179.2 SG2 _06.3 THA _,J9

222J



JPL TM 33-99 EARTH--VENUS TRAJECTORIES * VOLt 2. 1965-66

LAUNCH DATE JAN 4 J966 FLIGHT TINE Z08.00 ARRIVAL 0ATE JUL 31 1966

HELIOCENTRIC CONIC 01STANCE 596.848

AL J,Y.lO LAL .00 LOL J03.1_VL ZS.'Te GAL 19.43 AZL 88.77"CA 319.60 SM* !14.36 [¢C 'AZSi_ Z,C 1.Z307 Vl 30.ZSY
RP 107.93 LAP -.B0 LOP 6Z,80 VP 36.109 GAP Z4.93 ATP 89.06 TAL |47,93 TAP 107.§4 RCA 66.03 APO 163,69 ¥7 33,111

RC 220._87 GL Z.SO GP -4.93 7AL 36.80 ZAP 169.91ETS ZlZ.I? ZA[ |3Z.84 ETE 165.25 ZAC 147,69 ETC 164.Z0 CLP 171.i8

PLANETOCENTRIC CONIC
C3 111.267 VHL 10,548 DLA 24.19 RAL 64.31 RAO 6570.1V[L 15.25J PTM Z.73 VHP 15.666 DPA IZ.SD RAP 53.46 [CC Z.B3IZ

LNCN ATHTH LNCH TIME L-X TIN[ IMJ LAT IMJ LONG IN| RT _SC IN| AZMTH IN| TXME PO CST T_N IN| Z LAT IN| Z LONG
90.00 5 0 _ 3_0_;|J -_0.38 131._4 3Z4.Z_ 69.90 5 38 Z? zgDs. I -21.93 J23.49

90.00 o 3z 39 4393.5f 6.zs 1_.8z 31_.3_ ._Z._z_ J43 33 3T,3.s z.,9 IT6.15
|00.00 6 41 40 3|7?.4Z -Z3.0J |08.13 32S.2_ ?O.3_ 7 34 37 2_T7.4 -13.48 100,22

|00.DO I 33 42 4198o47 B,32 |6?.00 311.J8 61.19 Z 43 36 3396.3 4.81 |60.3#

]|O.O0 8 29 4_ 2839.Z? -29.|6 84._5 32?.65 71.32 9 |7 4 Z139.3 -31.43 76.37

]lO.OO 2 Z 6 4107.39 J4.)_ 136.95 30?.66 58.64 3 ;0 34 3SOT.4 IO.lO 15D.41

OIrF£R[NT|AL C(_RECTIONS NZ0-COUR_N_ EXECUTION ACCURACY (_61T 0[TERMINATION ACCURACY

TOE 1.8823 TRA 8.1683 TC3 -.6168 6AU .9J75 SGT 5137.8 SGR 350.5 SG3 85.9 ST 1762.Z SR 313.3 SS 46D.Z

ROE .594! RRA .ZZgT RC3 -.OOZO FAU .00139 RRT ,SSS6 RRF .5424 RTF .9739 CRT .6714 CRS -.8DID CST -.9962
FOE .3138 FRA 1,6439 F¢3 ".0|39 85P J?ZT| SG8 5149.7 R2] -,DIDOS Rl) .9739 LSA 1833.2 MSA 143.Z SSA 9.1

B0£ 1.9338 6RA 8.1313 BC3 .6168 FSP -169 SGI 5|4|.5 $G2 29J*2 THA Z.J8 (L1 1795.8 ELZ 139.0 ALF ?.JZ

LAUNCH DATE JAN 4 1966 FLIGHT TII_ Z|O.OO ARRIVAL DATE AUG Z 1966

N[LIOC[NTR|CCONIC 01STANCE 598.338
RL 147.10 LAL .DO LOt. 103.|9 VL ZS.443 GAL 2|.38 ATL 88._ H¢A 3ZZ.6_ SMA 1|4,69 ECC .4_OO IN( 1.OllO vJ

RP 107.89 LAP -.6| LOP 66,01 VP _6.093 GAP 26.6? A_P 89.|_ TAL 147,12 TAP 109.94 RCA 6_.85 APO 166.34 VZ

RC 22Z.336 GL 2.09 GP '4.8§ ZAL 35.40 TAP 168._? [¢S _r'06.96 7XE 132,45 ET[ 18S.17 7AC 149.57 ETC 163.23

PLAN[TC_ENTRXC CONXC

C3 13|._99 VHL |1.47_ DLA _.68 RAL 6_.70 RAD 6970.4 V£L I_,904 PTM _.61 VHP 16,734 OPA |3.4_ RAP 5_.43

30.?ST
3S.JZ4

CLP 169.99

ECC 3.16_8

LNCH AZNTH LNCH T|NI_ L-ZT_ INJ LA7 _N_ k_0N_ ;NJR7 A$C INJ AZNTH _NJ TIME PO C_T T|N [NJ Z LAT |NJ Z LONG
gO.DO 3 13 34 3_1D.4_ -ZO.Z_ 13J_3_ 3ZS.D| 69.77 6_iZ 5 1910.A -ZZ,BZ 113.85

90.00 O 30 |0 44_4._0 8.J? i86.30 315.63 62.79 I 44 ZS $654,9 4.46 179.56

]OO.O0 6 33 54 $J86.98 "_2.79 J08.78 3Zg.D| 7D.J2 ? 47 1 _5B?.O -2_.30 ID0.BT

100.DO i 3Z _I 42_3.63 JO.S7 170,_3 314,36 61.88 2 43 ZS 3633.6 6.73 163.SS
110.00 8 40 _ Z_4.9J -_,8_ _S.9_ 33].3_ 70.76 9 Z? 37 ZZS4.9 -31.16 77,_2

110.00 Z _ 3Z 4138.44 J6.14 |39.8J 3Jl.|A 39.43 3 IZ 11 3SSB.4 |1.97 153,19

D|FFERENTIAL C_RECT|ONS M|D-COURSE EXECUTI(_N ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.8761 TRA 8.963_ TC$ -.434! BAU .7989 SGT _0_9.9 $_R 3_S._ $G3 84.5 ST 1743.4 SR 307.6 SS 47_.B

ROE_ .6161RRA .ZSTS Rc_ :_ rAu .oooOa xx_ ;:369_r .ss_o _?r .93_? c_t .6,?_ ORS -.SgOJ CST -._J
rOE .3123 FRA _.7711 FC3 -.0005 BSP 17_1_ SGB _107.0 RZ3 -.0OIJ RJ3 .9787 L5A |817.8 NSA 836.3 SSA B15

SOE 1.97_8 8RA e.g¢?s BC3 _45_ rSP -_83 SGI S099.S SG2 E75.6 TNA Z.15 EL1 1735.0 ELZ 73Z._ ALr 6'.6_

LAUNCH OAT[ JAN 4 1966 FLIGHT TIME _]_.O0 ARRIVAL 0ATE AUG 4 I_E_

HELIOCENTRIC CONIC

RL JA/,J0 LAL _0OLOL 103,1_ VL
RP |07.86 LAP -.41 LOP 69.13 VP

RC 223,756 GL 1.40 GP -4.84 7AL

PLANETOCENTRIC CONIC

C3 J_6.950 VHL |Z._Z8 OLA Z3.1_ RAL

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG

90.00 _ Z3 51 3515.S5 -ZO.13 131.90

9_.00 0 Z6 55 _314.66 10.01 189.72

100.00 ? S 0 3193,68 -ZZ.39 109.36

|DO.DO J 30 ZB 4309._6 IZ.34 173.44

1|0,00 8 49 19 2869.52 -_8,49 66,94

riO.D0 _ Z 38 4208.68 17,86 162.69

O[FFERENTIAL CC_R£CTIONS

TOE 1.8873 TRA 9.6837 TC3 -.3081 8AU ,6466

R0E .673_ RRA .284_ R_3 .00_! FAU-.0080_

rOE .3i_O FRA 1.9136 FC3 .0113 BSP 170_0

BOE 1.988_ BRA 918898 BC3 .3082 FSP -276

0ISTANCE 599.Z_1

_S.413 GAL 14.0| AZL 89.14 NCA 3_6.04 6MA 114._4 [CC .48_69 INC

36.08? GAP Z6,68 ATP 89._? TAL 146.53 TAP 11_.59 RCA 59.25 _PO

34.43 ZAP 167.69 ETS Z06.03 7AE 131.93 ET£ 185.06 ZAC 151.34 ETC

.7360 vt 30.2_7
169,63 vz 35.J35

162.18 CLP 1_.e?

_.89 VHP 17.943 0PA 14.00 RAP 57.30 ECC 3.5_30

IN| RT A$C |NJ A_MTH IN| TIME PO CST TIN IN| _ bAT IN| Z LONG

331,43 6_.66 6 14 2? 1915._ -_Z,T2 J_4.19

318.49 63.37 ! 4Z 10 3914.7 6.36 JSZ.gS

33_.A1 69.08 7 58 16 2395.9 -25.1Z 101.4_

317,28 61.36 2 4_ 17 3709,6 8.57 166._8

334.77 70,15 9 37 B 2269.5 -30.91 78,37
314.18 6D.36 3 12 47 3608.7 13.78 155.95

OR_|T OETERNINATION ACCURACY

ST 1709.3 SR 189.4 SS 496.3

CRT .6261CRS -._76_ CST -.9979

LSA 1?8819 M_ _ET.3 8SA 8.O

EL1 1719.1ELZ ZZA.4 ALr S.lS

66.83 RA0 6370.? VEL 16.661 PTN

NZ0-COURS£ EXECUTION ACCURACY

8GT 5051,B SGR 3_9,4 $G3 93.3
RRT .561_ RRf _ .5713 RTF ,9831

SGB _061.9 R_3 -.DO16 _13 .9831

SGI 5053.Z SGZ 259.6 ?HA 2.11

LAUNCH 0ATE JAN 4 1966 FLIGHT TIM_ 114.00 ARRIVAL 0ATE AUG 6 |95_

HELIOCENTRIC CONIC
RL 14?.lO LAL -00 LOL 10_,J_ VL

RP 107.81 LAP -.13 LOP 7_.45 VP

RC 2_,148 GL ,7_ GP -4,79 7AL

PLANETOCENTR|C CONIC

C3 J88.890 VHL 13.744

LNCH AZMTH LN(H TIN(
90.00 5 36 48

90.00 0 22 47
|00.00 7 14 _Z

100.00 J Z? Z4

ItO,OO 9 37 Z8

_|0.00 2 J J6

OIFFERENTIAL CORRECTIONS

TOE 1,9097 TRAJD,8736 TC3 -.1610 BAU .437Z

ROE .6414 RRA .3091 RC3 .0039 FAU-,O046_

FOE .3Z02 FRA _.07#6 FC3 .0213 BSP 16969

BDE t.0146 BR410.8780 BC3 .161! rSP -273

01STANCE _98.688

23.386 GAL 26.78 ATL 89.53 HCA 3_9.Z7 SMA 114.41 ECC *3178_ INC .4542 VJ 30,ZB7

36.080 GAP 31,03 ATP 89,6| TAL 146.30 TAP 11_._6 RCA 55.16 APO 1173,65 VE 35.147
33.71 7AP 166,_ £TS ZO3,45 ?AE J31.28 ETE 184.93 ZAC J52,94 ETC 161,05 CLP 16T,20

OLA _Z.6_ RAL 67.69 RAO 6571.0 V£L J7,613 PTH 2,98 VHP 19.347 CPA 14._1 RAP 59.02 ECC 4.J087
L-I TIME INJ LAT INJ L_NG [NJ RT ASC INJ ATNTH IMJ TIME PO CST TIN INJ 2 LATINJ Z LONG

3_19.91 -20.03 13_,18 334.47 69._5 6 35 Z6 2919.9 -ZE.63 1Z4,48

437_.56 11,76 193_08 3_I.OS 64.05 I 39 0 3972.6 B.I8 |86.23

3_0_._8 -Z2.40 109.86 335.4_ 69.68 8 6 J_ 2603.7 -24,97 JOZ.O0

4364.0Z 14.03 176.60 319,90 63.33 Z 40 8 3764.0 10.34 |69.76

1882.73 -28.18 87.84 337.78 69.80 9 45 30 _282.7 -30.66 79.53

4_37,73 19.48 16_.56 316o9_ 61.34 3 I_ 16 3657.7 ]5.5! |58.70
MID-COURSE EXECUTION ACCURACY ORBIT 0[TERNINAT|ON ACCURACY

SGT 4999.7 SGR 30|.6 SG3 BZ.I ST J674.6 SR 270.T SS _21.0

RRT ._918 RRF .5837 RTF .9868 CRT .6058 CRS -.5630 CST -.9985

SGB _008.8 R23 -.OOZJ R13 .9868 LSA 1761.3 NSA 216.7 ssA T.4

$G1 500_.9 SGZ _43.| THA _.05 ELI 168Z,8 ELZ Z|4,3 ALF 5,6F

E222



JPLTM 33-99 EARTH--VENUS TRAJECTORIES (VOL 2. 1965-66

LAUNCH OAT[ JAN 4 1966

HELIOCENTRIC CON|C

RL 147.10 L&L .00

RP 107.79 LAP -.04

RC 226.511 GL .I3

PLANETOCENTRIC CONIC

C3 Z19.576 VHL 15.152
LNCH AZNTH LNCH TIME

90.00 5 46 ZO

90.00 0 I7 34

100.00 7 Z3 26

IO0.O0 1 23 JO

I10,00 9 4 22

110,00 l 59 4Z

LOL 103.J9 VL

LOP 75.68 VP

GP -4,74 ZAL

FLIGHT TIME ZJ6.00 ARRIVAL OAT[ AUG 8 J966

DISTANCE 593.449

25.363 GAL 29.98 AZL 89.91HCA 332,49 SNA IIA.Z9 ECC .55806

36.014 GAP 33.78 AZP 99.91 TAL 146.43 TAP 116.9Z RCA 50.5!

33.29 ZAP 164.80 ETS _OI.0§ ZAE 130.43 ETE 184.?8 ZAC 154.36

DLA ZZ.07 RAL

L-| TIME INJ LA T
3522.98 -I9.95

4618.44 I3.40

3209.92 "22.26

44J6.73 I5.6Z

2894.09 -27.9I

4305.3Z ZI.OI

OIFFER£NTIAL CONRECTIONS

TOE 1.9566 TRAII,9631 TC3 -.0700 8AU .ZI55

ROE .6569 RRA .3297 RC3 .0055 FAU-.OO?99

FOE .3305 FRA Z.2641FC3 .0301BSP 1687Z

gOE 2.0639 BRAII.9678 BC_ .0702 FSP -ZTZ

LAUNCH DATE JAN 4 1966

HELIOCENTRIC CONIC
RL |47.I0 LAL ,00

RP |07.75 LAP ,IS

RC 227.845 GL -.46

PLANETOCENTRIC CONIC

C3 281.988 VHL 16.792
LNCH AXHTH LNCH TIN(

90,00 5 54 ZO

90.00 0 II 0

100.00 7 30 3I

100.00 I |7 31

|lO.OO 9 9 9)
]10.00 l 34 38

0IYFERENTIAL CORRECTIONS

T0£ Z.0355 TRA|3,|607 TO3

ROE .6728 RRA ,3439 RC3
rOE .3475 FRA Z.4761 FC3

B0E 2.1A38 BRAIA.165I 8C3

INC .0#97 vl 50.267

APO 176.0_ v2 55.150

EtC I89.99 CLP J6S.SA

68.25 RAO 6571.3 VEL |8.732 PTH 3,06 VHP 20.990 OPA IA.96 RAP 60.51 [CC 4.T783

INJ LONG INJ RT ASC INJ AZNTH |NJ TIME PO CST TIN INJ 2 LAT INJ Z LONG

132.38 337.07 69.48 6 45 3 Z923.0 -Z2.57 JZA.68

196.36 323.26 64.82 I 34 42 4028.4 9.90 |89.45

IIO,Z7 338.00 69.51 8 I6 55 2609.9 -24.84 102.42

J79.7J 322.I7 64.18 2 36 46 3616.1 12.02 172.77

88.62 3A0.33 69.4I 9 52 37 2294.I -30.A5 80.34

16S.41 319.31 62.40 3 I0 27 3705.3 17.15 161.41

MIO-COUR_ EXECUTION ACCURACY ORBIT DETERMINATION ACCUR*CY
SGT 4941./ 8GR 283.0 SG3 80.9 ST 1640.? SR 251.7 88 551.4

RRT .5985 RRF .3917 RTr .9900 CRT .5882 CR8 -.5519 CST -.9989

SGB 4949.8 R23 -.0026 RI3 .9900 LSA J757.1NSA 20A.7 SSA 6.8

SG/ 4944.6 SG2 226.6 THA /.97 ELI |6A/.5 EL2 202.? ALF 5.24

FLIGHT TIN( ZlS.DO ARRIVAL OATE AUG IO 1966

OISTAN¢E 591.998

LOt. 103.19 VL 29.343 GAL 33._ AZL g0.36 HCA
LOP 78.90 VP 36.013 GAP 37.05 AZP 90.33 TAL

GP -4.68 ZAL 33.2J TAP J62,99 (T$ I98.83 ZAE

335.71 SMA 114.20 ECC .604J6 INC .3644 VJ }O._87

J47.05 TAP 122.77 RCA 45.ZI APO 183,20 V2 35.169

J29.35 ETE 184,60 ZAC 155.54 ETC 158.75 CLP 163.65

OLA 21.50 RAL 68.AI RAO 657|.6 VEL 20.082 PTH 3.14 VHP 22.923 0PA 15.55 RAP 61.88 ECC 5,6408
L-I TIME INJ LAT INJ L_G INJ RT ASC INJ AZHTH |NJ TIN( PO CST TIM INJ _ LAT INJ 2 LCbNG

3524:16 -19.93 132.45 339.I6 69.45 6 33 4 2924.2 -22.55 JZA.T6
4682.16 14.93 199.96 325.04 65.66 I 29 2 4062.2 11.52 192.54
32J4.04 -Z2.J6 110.53 340.06 69.40 8 14 5 Z614.0 -Z4.76 102.70

4467.5I 17.|0 182.73 324.0| 65.10 2 31 58 3867.5 J3.60 J75.7J

2903.15 -27.69 89.23 342.37 69.JI 9 38 16 2305.J -30.27 60.99
4351.17 22.43 J?J,2| 321.28 63.50 3 7 9 3751.2 18,69 16A.01

M_0-COURS_ [X(CUTIOI ACCURACY ORBIT DET[RNINATION ACCURACY

.0256 8AU .0999 SGT 4878.6 $GR 262.9 $_3 79.9 ST 1605.8 SR 232.7 55 588.5

.0087 FAU-.OIZ37 RRT .6006 RRF .5949 RTF .9926 CRT .5734 CRS -.5429 CST -.9993

• 0380 8SP 16730 568 4883.7 R23 -.0030 RJ5 .9926 LSA 1715.3 NSA 191.7 SSA 6.2

• 02_5 FSP -Z69 SGI 4879.2 $62 210.| THA 1.86 ELI JEll,4 ELI 190.0 ALF A.8Z

LAUNCH 0ATE JAN 4 1966 FLIGHT TIM( 220.00 ARRIVAL DATE AUG 12 1986

HELIOCENTRIC CONIC 0ISTANC( 584.64I
RL 141.10 L&L .DO LOL 103.19 VL 25.355 GAL 38.02 AZL 90.95 HCA 338.94 SMA 1J4.15 ECC .65660 INC .9430 VI 50.281

Rp |0T.72 LAP .34 LOP 82.15 VP 36.075 GAP 40.94 AZP 90.89 TAL J48.29 TAP 127.22 RCA 39.20 APO I89.|0 V2 35.1?9

RC 229.|48 Ok -1.01 GP -4.61 ZAL 53.53 ZAP 160.89 [TS 196,79 ZAE 127.94 ETE I84.39 7AC 156.44 [TC 157.13 CLP 181.43

PLANETOCENTRIC CONIC
C5 550.180 VHL 18.713 DLA 20.90 RAL 68.17 RA0 6571.9 VEL 21.714 PTH 3,22 VHP 25.206 OPA 15.66 RAP 62.90 (CC 6.7651

LNCH AZMTH LNCH TIME L-I TIHE INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ _ LONG

90.00 8 0 39 3522.79 -19.96 132.56 3A0.65 89.49 6 59 22 2922.8 -ZZ.ST 12A.61

90.00 0 2 46 4735.72 16.36 202.66 326.3J 66.56 I ZI 40 4133.7 J3.05 I95.57

100.00 7 35 58 3215.44 -22.IZ ||0.62 541.52 69.37 8 29 34 26|5.4 -2A.13 102.80

100,00 1 10 8 4516.30 18.47 185.73 325.33 66.07 2 25 24 3916.3 15.08 118.51

110.00 9 13 49 2606.55 -27.54 89.65 345.79 68.90 |0 2 18 2309.4 -30.J5 61.43

110.00 ! 48 A7 4395,I5 23.74 173.95 321.75 64.65 5 Z 2 3795.2 20.13 166.87

0IFFERENTIAL CCRRECTION5 MIO-COURS[ EXECUTION ACCURACY ORBIT D(TERNINATION ACCURACY

TOE Z.1605 TRA14.4650 TC3 .1069 8AU .5016 $GT 4803,6 8GR 241.8 $63 79.0 ST 1568.6 SR 213.9 S$ 653,4

R0( .6895 RRA .3480 RC3 .0075 FAU-.OI822 RRT .5959 RRF .5910 RTF .9947 CRT .56J4 CRS -.5551 CST -,9995
FOE ,37AO FRA 2.7185 FC3 .045I 89P 16446 SGB 4809.6 R23 -.0054 RI3 .9947 LSA J695.8 NSA 176.0 $SA 5.?

80[ 2.2679 8RA14.4692 8C5 .IOTA FSP -264 SG| 4805.7 862 193.9 THA 1.72 EL] 2573.3 ELI J76.5 ALr 4.43

LAUNCH OAT( JAN 5 1966 FLIGHT TI_q[ 70.00 ARRIVAL OAT[ MAR I6 J968

H[LI_(NTRIC CONIC 0JSTAMCE 217,361

RL IA?.IO LAL -.00 LOt. 104.2I VL 30.431 GAL -16.50 AZL 87.29 HCA 100.58 SNA 151.08 ECC .28518 INC 2.706A Vl 30.28?

RP 108.00 LAP 2.66 LOP Z04._0 VP 39.740 GAP -.19 AZP 90._0 TAk 258.59 TAP 359.16 RCA I08.00 APO I94.16 V2 35.089

RC 77.J91 GL 8,96 GP I3.5I ZAL 168.32 ZAP 85.72 ETS 356.45 ZAE J66.72 ETE J46.6I ZAC 32.75 ETC 172.09 CLP -85.60

PLAN(TO_ENTRIC CONIC
C3 78.J92 VHL 8.843 OLA -1Z.83 RAL 29Z,02 RAO 6569.5 VEL 14.1Z6 PTH 2._7 vHP 4.782 OPA -9.26 RAP 299,49 ECC 2.2868

LNCH AZMTH LNCH TIME L-I TIN( INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ T|ME PO CST TIN ]NJ Z LA T INJ Z LONG
90.00 I 33 29 2J40.07 -17.69 36.8E J73.34 112.47 2 9 9 1540.1 -I4.49 29.80

90.00 JO |J 58 5604.44 18.I6 262.50 1_3.47 93.06 II 45 12 500A.4 28.29 Z53.84

100.00 Z A8 II 1899.05 -I9.20 IB.43 172.67 II3,36 3 I9 50 1299.0 -15.88 I1,E1

100.00 1! 39 57 5320.70 29.80 241.72 183.56 97.43 I3 8 37 4720.7 29.62 Z32,92

|10.OO _ 4j 29 J732.15 -23.18 3.81 I?0.71 II5.85 4 IO 2I Ji32.1 -J9.51 356.59

110.00 J3 3 8 5060.37 34.16 212.09 183,70 90.72 J4 27 29 4460.4 33.90 Z|2,86

OIFF£R(NTIAL CONR£CTION$ HID-COURSE EXECUTION ACCURACY ORBIT 0E T[RHINATION ACCURACY

TO( -.0642 TRA-1.0303 TC3 -.1565 6AU ,|8J6 5GT 739.7 SGR 4J9.7 $63 196,2 ST 209.7 SR 371.2 $5 IJ9.7

ROE -.5686 RRA .Z262 RC3 .0754 FAU *|0592 RRT -.40Jl RRr -.4584 RTF .7164 CRT .0775 CRS .31gA CST -.9040

FOE .0906 FRA-I.3883 FC3-I.J7Z7 BSP 1695 SG8 850.4 RZ3 .0799 RJ3 -.7360 LSA 3T3.5 MSA 237.2 55A 18.Z

BDE .57_2 8RA J.0548 8C3 .1737 FSP -589 SGI 764.9 $GZ 37j,8 THA J63.07 ELI 37J.7 £L2 208.8 ALF 86.33
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 2. 1965-661
m.I

LAUNCH OAT[ JAN 5 J966 fLIGHT TIN[ ?2.00 ARR|¥AL 0ATE MAR IB 1966

HEL|OCENTRIC CONIC 01STANCE ?23.699

RL 147.10 LAL -_O0 LOL 104,71 VL 30.362 GAL -16.31 AZL 87.39 HCA 103.79 SNA

RP 108.04 LAP 2.flA LOP 708.01 VP 39.676 GAP .38 AZP 90.62 TAL 267,94 TAP

RC ?9.446 GL B.76 GP J3.84 ZAL 168.?6 rap 90.40 [T$ 357.49 7AE 163.75 [T[

PLANETOC[NTRJC COI_JC

C3 ?6,104 VHL 8.?74 0LA -1?.99 RAL ?9Z.38 RAO 6569.5 VEL IA.052 PTN 2.56 VHP

LNCH AZNTN LNCH TZNE L-I TIN[ INJ LAT

90.00 I 36 14 2128.66 -1?.39

90.00 10 1Z 6 5603.35 28.17

100.00 ? 50 50 1887.95 -18.90

100.00 11 40 Jl 5319.29 29.81

Ji0.00 3 43 55 I?ZI.71 -72,87

110.00 13 3 36 5058.30 34.18

01FFERENTXAL CORR[CTIONS

TOE -.0610 TRA-1.0997 TC3 -.1974 BAU .ZlBZ

ROE -.5551 RRA .7308 RC3 .D838 FAU .10796

FOE ,0785 FRA-I.)�ZJ FC3-1.2281 BSP 1985

B0E .5584 0RA 1.1237 Be3 .2144 FSP -614

150,37 £CC .88156 INC 2.6133 Vl 30.ZB?

|.74 RCA 108.03 APO J�Z.?O vZ 35.0?6

|5|.06 7AC 31,17 [TC 177.?0 CLP -90.4|

4.721 0PA o9.17 RAP 297.89 [CC 2.2525

INJ LONG INJ RT A$C INJ AZNTH INJ TIN[ PO CST TIN ZNJ Z LAT INJ Z LONG

36,1J 173.77 117.70 ? 11 4? 1528.7 -14.17 28.92

262.42 183.42 93.02 11 45 30 5003.3 28.29 233.76

17.74 172.60 113.60 3 22 18 1287.9 -15.55 10.55

741.62 183.51 9?.38 13 8 50 4719.3 ?9.82 232.8|

3.16 170.63 1]6.(3 4 12 37 1181.7 -19.17 _55.97

221.93 183.65 90,62 14 87 54 4458.3 33._9 212.?0

NI0-COURS[ EXECUTION ACCURACY _BIT 0[ TERMINATION ACCURACY

SGT 818.3 SGR 422,3 SG3 202.2 ST 276.? SR 367.6 55 Jig.6

RRT -.4370 RRF -.4837 RTF .7476 CRT .0504 CR5 .2989 CST -.9223

SGB 910.9 R23 .0816 213 -.7633 LSA 369.5 NSk 232.4 5sA 18.4

SGI 84A.0 SG2 368.5 THA 16A.20 £L1 367,9 EL2 Z25.? ALF 87.15

LAUNCH OAT? JAN 5 J966 FLIGHT TIN[ 74,00 ARRIVAL OATE NAR ?0 1966

H[LJOCENTR|C CONIC

RL 147.10 LAL -.00

RP 108.08 LAP Z.4J

RC 81.719 GL 8.54

PLAN[TO(.[N?RIC CONIC

C3 74.049 VHL 8.60_

LNCH AZNTH LNCH TIN_

90.00 1 39 14

90.00 10 12 23

JO0.O0 2 55 44

JO0.O0 lJ 40 34

JlO.OO 3 46 36

110.00 13 4 12

0IF¥¢RENTJAL (_R[(TION$

TOE ".0597 TRA-J.|?06 TC3 -.2407 BAU .2531

ROE -.5402 RRA .2339 Re3 .0920 FAU .10887

FOE .0689 FRA-l.3774 F(3-J.21_9 BSP 2283

Bo( .5435 BRA 1.1938 BC3 .2377 rsP -6Z6

0|STANCE 229.990

LOt. I04.Zt VL 3{3.288 GAL -16.11 AZL 87.48 HCA 107.00 SNA J49.61 ECC .27801 INC 2.5177 VJ 30.287

LOP 211.23 VP 39.608 GAP .92 AZP 90.74 TAL 237.2| TAP 4.22 RCA 108,02 APO 191.20 v2 35.O63

GP 14,14 ZAL 168.16 ZAP 94.90 ITS 338.57 ZAE 160.83 IT[ 154.13 ZAC 29.77 [TC 173.33 CLP -95.O5

0LA -I_,J4 RAL 29_.B0 RA0 6569.4 V[L 13.979 PTH ?,33 VHP 4.684 OPA -9.06 RAP 296.46 ECC 2.?187

L-I TIN[ INJ LAT INJ LONG INJ RT 4_C JNJ AZHTH |NJ TZME PO CST TIN |NJ 2 LAT INJ 2 LONG

2116.87 -I?.Og 35.39 173.25 112.93 Z IA 31 1316.9 °13.83 28.22

3602.40 28,17 262.33 183.42 92.99 I! 45 45 3002.A 28.29 853.69

1876.49 -18.39 |7.03 172.57 113.84 3 25 I 1276.5 -15.21 9.87

3318.01 29.81 241,52 183.5| 82.33 13 9 12 4718.O Z9.81 Z32.72

1110.93 -2R.33 2,49 170.59 116.40 4 J5 7 1110.9 -18.82 335.34

5056.32 34.18 221,78 183.63 90.53 Ja 2_ ?8 4456.3 33.88 212.53

MJ0-COURSE EXECUTION 4CCUR4CY OReIT 0ETERNINATI_ ACCURACY

SGT 902.2 SGR 424.3 SG3 206.1 ST 243.7 SR 362.9 SS 118.S

RRT -.4684 RRF -.3078 RTF .77j3 CRT .030? CRS .2849 CST -.9338

SGB 996.9 R23 ,0B56 RJ3 -.7843 LSA 364.6 MS4 268.2 SSA 18.5

SGJ 9ZB,O SG2 364.4 TH4 165.25 EL1 363.0 EL2 243.5 ALF 87.85

LAUNCH 0ATE JAN 5 1966 fLIGNT TIN[ t6.00 ARRIVAL DATE NAR 22 1966

HELIOCENTRIC CON|C

RL IA?,lO LAL -.00

RP 108.17 LAP ?.27

RC 84.008 GL 8.31

PLAN[TOC[NTR|C CONIC

C3 ?Z.O?I VHL 8.487

LNCH ATNTH LN(H TrNE

90.00 1 42 31

go.o0 10 12 45

100.00 2 56 54

100.00 Jl 4| 3

JlO.00 3 49 32

110.00 13 4 35

0IFF[R_NTIAL CORR[CT[ON$

TOE -.0606 TRA-I.24?2 TC3 -.2863 84U .2921

ROE --5233 RRA .2381 RC3 .100Z F4U .I0_k04

FOE .0542 FRA-1.3933 FC3-1.3108 eSP 2600

80E .5268 BR4 1.7645 BC3 .3034 FSP -640

0ISTANC[ ?36.234

LOL 104.21 VL 30.810 GAL -13.92 AZL 87.56 HCA 110.21 SNA 148.82 ICe .?7430 |NC Z.4189 Vl 30.Z87

LOP 214o44 VP 39.536 GAP 1.47 AZP 90,64 TAL 256.40 TAP 6,62 RCA 107.97 APO 189.67 v2 35.050

GP 14.44 ZAL 168.04 ZAP 99.20 [TS 359.67 ZAE 158,01 [T[ 156.35 _AC ?8.55 ETC J73.98 CLP -99,50

OLA -13.31RAL ?93.25 240 6969.4 VEL 13.906 PTH 2.34 VHP 4.668 0P4 °8.92 RAP 29_.21 [CC 2.1893

L-I TIN[ INJ LAT INJ LONG _NJ RT ASC |NJ ATNTH INJ TIME PO CST TIN INJ ? LAT INJ Z LONG

7104.60 -16.76 34.64 173.27 113.16 2 17 35 1504.6 -|3.A8 ?7.49

5601.66 28.11 262,30 J83.45 92.96 1( 46 ? 3001.7 ?8.29 753.64

1864.38 -(8.26 16.30 172.38 114.09 3 27 59 1264.6 -14.85 9.17

53|6.92 29.81 241.44 183.54 92.29 13 9 40 4716,9 29.81 232.64

1699.77 -22.21 1.80 170,59 116.68 4 17 $1 1099.8 -18.45 354.69

50f14.A9 34.18 221.64 183.66 90,45 14 29 9 4454.5 33.86 212.4!

NI0-COURSE EXECUTION 4CCURAC_ ORBIT OETERNINATION ACCURACY

SGT 990.3 SGR 424,9 SG3 _08.7 ST 262.? SR 336.7 55 117.7

RRT -,4973 _ -._310 RTF .7899 CRT .0178 CRS .2604 CST -.945_

SGB'IO??.6 223 ,0901 RI3 -.8007 LSA 358.2 NSA 284.9 SSA 18.6

SGI |0|5.9 SG2 359.3 THA 166.19 ELI 356.8 £L2 262.1 ACt 88.37

LAUNCH DATE JAN 5 1986 FLIGHT TIM_ 78.00 ARRIVAL DATE NAR 24 1966

H[LIOCENTRIC CONIC

RL I47.10 LAL -.00

RP 108.16 L4P _.13

RC 86.309 GL 8.05

PLAN_TO([NTRiC CONIC

C3 70.012 VHL 8.367

LNCH AZHTH LNCH TIN_

90.0O 1 48 5

90.00 10 13 11

JO0.O0 3 0 ZI

100.00 11 41 36

110.OO 3 92 43

llO.O0 13 5 43

OIF_[R_NTIAL CORRECTIONS

TOE -.0639 TRA-I.3138 TC3 -.334_ BAU .3286

ROE -.5048 RRA .2371 RC3 .1083 FAU .I084_

FOE .0381 FRA-J.3180 FC3-1.3408 8SP 2923

BO£ .5088 BRk 1.3350 8C3 .3511FSP -648

0JSTA_E Z42.436

LOt. 104.21 VL _0.128 GAL -19.7242L 87.68 HC4 113,42 SNA I48.00 ECC .2710_ INC Z.3160 Vl 30.287

LOP 217.64 VP 39.462 GAP 1.90 4ZP 90.92 TAL 235.52 TAP 8.94 RC4 107.88 4PO 188,11 v_ 3_.036

GP 14,74 Z4L 167.87 7AP J03.28 ETS .80 _AE I_,32 ET[ 1_B,00 ZA_ 27.34 ETC 114.65 CLP-I03,7A

0L4 -13.49 R4L 293._3 R4O 6569.3 V[L 13._33 PTH 2._3 VHP 4.670 OPA °8.75 RAP 294,18 ECC 2,1322

L-[ TIN_ 1NJ LAT INJ LONG INJ RT AgC INJ 4ZN?H INJ TJN_ PC) C_T TIN INJ 2 LAT INJ 2 LONG

2091.73 -16.41 33.83 173.33 113.40 2 20 57 1491.7 -13.10 26.73

3601,20 28.18 262.27 183._3 92.94 1] 46 32 5001.2 28.29 253.60

1852.09 -17,91 15.$4 172.63 114,34 3 31 13 |237.1 -14.47 8.43

5316.08 29.82 241.38 183.6( 92.2_ 13 10 12 4716.1 29.81 232.57

1688.08 -_1.83 t109 170.62 11_.97 4 20 51 1088.1 -18.06 354.01

5052.84 34.18 221._1 J83.73 90.3? IA 29 56 4452,8 33.85 217.28

M[0-COUR$£ [X[(UTION 4CCUR4CY ORBIT DET£RNINA TION ACCURACY

SGT 10_1,7 SGR 4_4._ $G3 209.8 ST 281.5 SR 349.3 58 116.1

RRT -,5_4J RR_ -.5337 RT_ .8038 CRT .0114 ORS .2322 C$T -.9544

SG8 1162.1 R23 .0961 R13 -.8131 LSA 350.5 MSA 302.4 59A 18.7

SGJ 1107.1 $G2 353.3 THA 167.03 £LI 349.3 [L2 281.4 ALr 88.50

=

Z_?4



JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL. 2, 1965-661

LAUNCH D4T[ JAN 5 1966 rL|GNT TIN] 80.00 ARRlVAL 0ATE HAR 26 1966

H[LZOCENTRIC CONIC

RL ;4T.10 LAL ".00

RP 108,Z0 LAP 1.9T

RC 88.625 GL 7.77

PLANETOCENTRIC CONIC

C3 68.019 VHL 9.247

LNCH AZNTH LNCH TIMe

90.00 1 49 58

90.00 J0 13 38

I00,00 3 4 7

100.00 11 42 1J

110.00 3 56 ]Z

1]0.00 13 6 35

0ISTANC[ 2A8.596

LOL 104.21 VL 30.043 GAL -J5.52 AZL 87.79 NCA 116.62 SNA 147.16 [CC .26766
LOP 220.85 YP 39.385 GAP 2.35 AZP g0,99 TAL 294.§6 TAP IJ.J8 RCA 101.11

GP 19.04 ZAL 161.68 ZAP J07.13 ITS 1.96 ZAE 152.78 ET[ 199.24 ZAC 26.79

INC 2.2080 VJ 30.IS?

APO 186.94 VZ 39.023

[TC |75,3T CLP-IOT.?6

0LA -13.69 RAL 294.30 RAO 6§69.3 VEL 13.76J PTH Z.51 VHP 4.687 0PA -8.54 RAP 29].55 [CC 2.1194

L-I T|N[ IN] LAT JNJ LONG |NJ RT ASC IN] AIMTH IN] TIN( PO CST TIN IN] 2 LAT IN] 2 LONG

2078.09 -16.04 33.02 173.4l 113.69 2 24 36 1478.1 -12.71 25.93
5601.14 28.18 26Z.26 183,64 92.94 11 47 0 9001.1 28.29 253.60

]838.8B -17,54 14.73 |72.71 114.60 3 34 46 1238.9 -IA.0T 7.65

53J3.59 Z9.82 24|.34 183.72 9Z.23 13 10 47 4715.6 29.81 232.54
]675.76 -ZI.47 ,33 170,69 117.26 4 24 7 1075.8 -J7.64 353.29

9091.47 34.18 221,40 183,84 90.31 14 30 4? 4A51,5 33.89 2lZ.17

OIFFERENTIAL CORRECTIONS

TO[ -.0699 TRA-|.38A5 TC3 -,3835 BAU .3849

R0[ -.454T RRA ,2371RC3 .1165 FAU .10719

rO[ °0207 FRA-l.2738 FC3-1,3638 85P 3253

BO[ .4897 ERA 1,4047 BC3 .4008 FSP -852

NI0-COURS[ EXECUTION ACCURACY ORBIT O[TERNINAT]ON ACCURACY

SGT 1]75.8 SGR 423.1 SG3 ZO�.T ST 301.5 SR 340,6 SS 114.1
RRT -,9488 RRF -.9761RTF .8144 CRT .0111CRS .1992 CST -.9618

SG8 IZ49,6 RZ3 .1035 RJ3 -.8Z24 LSA 34|.6 NSA 320.8 SsA 18.8
SG] 1200,7 SGZ 346.4 THA 167.80 ELI 340.6 [L2 301.5 ALF 8?.39

LAUNCH OAT[ JAN 5 1966 FLIGHT TIN[ 8Z,00 ARRIVAL OAT[ NAR 79 1966

HELIOC[NTRIC CONIC

RL 147.10 LAL -.O0

RP ]08.ZA LAP ].8Z

RC 90,9A6 GL ?.A6

PLANI[TC_[NTRIC CONIC

C3 66.038 VHL 8.1Z6
LNCH AZMTH LNCH TIN[

90.00 I 54 13

90.00 10 14 5

IO0.O0 3 8 13

|00.00 II 42 46

110.OO _ 59 39
1_O.OO 13 7 29

OZFF[R[NTXAL CORR[CTIONS

TO[ -.0784 TRA-J.4334 TC3 -,d346 8AU .3992
RO[ -.4635 RRA ,7358 RC3 ,I247 FAU ,105|4

roe .0080 FRA-J.ZJ�O FC_-I.3783 85P 3575

BO[ .4700 BRA 1.4724 8C3 ,49_1FSP -649

015TANC[ 254.TI9

LOL IO4.Z| VL 29.955 GAL -19.32 AZL 87.91HCA !19.83 SNA 146.30 [CC .26431 INC 2.0938 V] 30.287

LOP 274.09 VP 39.307 GAP Z.T8 AZP 9J,04 TAL 253,54 TAP 13,3T RCA |07.63 APO 184.97 VZ 35.010

GP 15,37 7AL 167.45 ZAP 110.74 [T$ 3.16 ZAE 150.40 ET[ 180.I9 ZAC Z6.JT [TC 176.13 CLP-]tl.55

OLA -13.90 RAL 29A.88 RA0 6569.3 V[L 13.689 PTH Z.50 VHP 4.718 0PA -B.Z8 RAP 292.75 [CC Z.0868
L-| TIME INJ LAT INJ LONG INJ RT A$C INJ AZNTH INJ TIN[ PO CST TIN INJ 7 LATINJ Z LONG

Z063.92 -15.64 32.14 173.34 113.91 2 Z8 37 1463.9 -12.28 75,0?

5601.60 28.|7 262._ 183,78 97,96 JI AT 26 5001.6 28.29 293.63

1824,78 -17.14 ]3,88 |72.83 IJ4.BT 3 38 38 1224.8 -]3,64 6.83

5315.98 Zg.BZ 241.34 J83.8T 92,23 13 11 22 4715.6 29.81 252.54

J66Z.63 -Zl.09 399.54 170.79 1]7.5T 4 Z7 4J I062.6 -J?.ZO 352.54

5090.48 34.18 Z21,32 183.98 90.26 14 3| 40 4450.9 3_.84 212.09

NI0-COURS[ EX[CUTION ACCURACY ORBIT O[T[RNINATION ACCURACY

SGT 1271.4 SGR 420.9 SG3 208,1 ST 322.2 SR 330.8 $$ 111.7

RRT -.9713 RR_ -.59_6 RTF .0218 CRT ,0150 CRS .l?00 CST -.9663

SG8 1339.2 RE3 .lI3a R13 -.8790 LSA 340.0 NSA 33].4 SSA 18.9

$G1 1295.6 SGZ 338.9 THA I6_.49 [LJ 331.5 [L2 321.5 ALr ?4.57

LAUNCH 0ATE JAN 9 1966

HELIOC[NTRIC CONIC

RL 147.10 LAL -.00
RP 108.Zg LAP 1.65

RC 93.279 GL 7.12

PLAN[TOCENTRIC CONIC
C5 64.070 VHL 8.004"

LNCH AZNTH LNCH TIN(
90.O0 1 58 52

90.00 10 14 26

100.00 3 12 42

100.00 11 43 IB

110.O0 4 4 ?

110.00 13 8 23

FLIGHT TIN[ 84.00 ARRIVAL 0AT[ NAR 30 .1966

015TANCE Z60.806

LOL |04.Z|VL 29.869 GAL -19.12 AZL 88.03 HCA 123,03 SMA 145.43 [CC .Z6103 INC 1.9723 vJ 30.2_7

LOP 227.25 VP 39.226 GAP 3.19 ATP 91.08 TAL Z52,46 TAP 19.49 RCA 10T,A7 APO 185.40 ¥Z 34.996

GP 19.74 ZAL 167.18 7AP 114.11 ET5 4.41 ZA[ 148.18 ET[ ]60.81 ZAC 25.81 [TC 176.95 CLP-IJS,JZ

0LA -14.14 RAL Z99.5_ RA0 6969.2 V[L 13.617 PTH Z.49 VHP 4.760 0PA -7.95 RAP E92.35 [CC Z.0544

L-I TIN] IN] LAT |NJ LONG IN] RT ASC IN] A?NTH IN] TIM[ PO CST TIN IN] Z LAT IN] Z LONG

204?.81 -19.20 31,19 173.69 114.18 Z 35 0 1447.8 -Jl.Bl 24.16
9802.79 28.17 Z62.38 183.96 93,00 Jl 47 49 5002.8 28.29 253,72

1809.81 -16.70 12.96 17Z.97 119.16 3 A2 52 1209,6 -13.17 5.95

9316.83 29.8l 241.39 184.05 92.26 13 11 54 4TI6,2 29.81 Z32.59

|648.99 -20.61 358.69 170.92 117.90 4 31 35 1048.6 -16.T2 351.73

5090.O1 34.IB 221.29 184.16 90.24 14 3_ _3 4450,0 33.84 212.06

OZFFERENTIAL CORR[CTION$

TOE -.0907 TRA-].�208 TC3 -°4878 BAU .433Z

ROE -.4405 RRA ,2335 RC3 .1334 FAU .10288
F0E -.O136 FRA-I.1628 FC3-J.390I BSP 39|9

B0[ .4497 eRA _.5_1PBC3 .5097 FSP -642

LAUNCH 0ATE JAN 5 1966

HELIOCENTRIC CONIC

RL 147.10 LAL ".DO

RP 108.33 LAP !.49
RC 95.621 GL 6.74

PLAN[ TOCENTRIC CONIC

C3 6Z.JJ_ VHL 7.88J

LNCH AZHTH LNCH TIME

90.00 E A O
90.00 lO IA 40

lO0.O0 3 l? 38

tO0.O0 1l 43 43

JIO.OO 4 8 38

|10.O0 13 9 IZ

DIFFER[NTIAL CORR[CTIONS

TOE -.1065 TRA-].SB54 TC3 -.9430 BAU .4661

RO[ -.4162 RRA .2303 RC3 .|426 FAU .I0027
FOE -.0342 FRA-J.I03] FC3-1.3976 BSP 4257

BOE .4296 8RA 1.6021 BC3 .961A FSP -637

MID-COURSE EXECUTION ACCURACY ORBIT 0[T[RHINATION ACCURACY

SGT 1369,0 SGR 418.0 $G3 _06.1 ST 3A3.8 SR 319.6 SS 109.5

RRT -,5937 RRF -.6220 RTF .8273 CRT .0266 CR5 .1_59 CST -.9716

SGB 143].4 R23 .1245 R13 -.8340 LSA 360.1NSA 319.9 5SA 19.O
SGI 1392.7 S62 33'0.6 THA 169.10 ILl 344.5 [LZ 318.8 ALF 9.99

FLIGHT TI_ 86.00 ARRIVAL OAT[ APR I 1966

DISTANCE 266.8_

LOt. IDA.El VL Zg.773 GAL -14.91 AZL 88.16 HCA |E6.ZZ SXA 14A.98 ECC .ZgTSJ INC 1.8A16 Vl 30,28?

LOP Z_0,44 VP 39.144 GAP 3.57 ATP 9].09 TAL 291,33 TAP 17.53 RCA 107.29 APO 181.83 VZ 34.98]

GP 16.|5 ZAL ]66.88 TAP 117.25 ETS 9.73 ZA_ J46.1Z IT[ |61.Z5 ZAC 29,66 [TC ]77,85 CLP-IJS.47

0LA o14.42 RAL 296.19 RA0 6569.Z VEL |_.549 PTH 2.48 VHP 4.81] 0PA -7.55 RAP 292.J5 ECC 2.0222

L-I TIM_ IN] LAT IN] LONG IN] RT A$C |NJ ATMTH IN] TIN] PO CST TIM IN] 2 LAT IN] 2 LONG
2030.69 -14.72 30.|6 173.88 114.46 2 37 51 ]430,7 -11.30 23.16

380A.93 28.16 282.54 J84.|9 93.08 II A8 5 5004,9 28.29 253.87

1793.10 -16._2 JJ.97 173.J9 J15.46 3 47 31 1J93.1 -12.66 4.99

3317.79 29.81 2A1.50 184.27 92.32 J3 !_ _1 4717.7 Z9.BJ 232.70

1633.38 -20.12 39?.78 171.08 JJ8.23 4 39 52 J033.4 -16.19 350.86

5030.25 34.18 _|.30 J8A.39 90._9 ]A 33 23 4490.3 33.84 212.08
NI0-COUR$[ [X[CUTION ACCURACY ORBIT D[T[RN/NATION ACCURACY

SGT 1467.9 SGR 414,7 SG3 Z03.3 ST 366.2 SR 3D7.| 55 107.4

RRT -.6199 RRF -,6462 RTF .8319 CRT ,0421 CRS .0735 CST -.9760

SGB J9_5,4 R23 ,J377 R13 -.8376 LSA 38J.4 NSA 306.8 SSA 19.|

SGI J491.0 SG2 3_1.8 THA 169,65 ELI 367.0 [L_ 306.2 ALF 6,69

7229



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 2. 1965-661

LAUNCH 0ATE JAN 5 J966 _LI_HT TIME 86.00 ARRIVAL OAT[ APR 3 1966

+[LIOC[NTilC CON]C

+L lt?.lO LAL -.DO

RP IDg.3T'LAP 1._1

R+ 97.969 GL 6.3D

PLANITOCENTRIC CONIC

C3 5D. 16A VHL 7.757

LNCM ATNTN LNCH TIME

90.00 Z 9 42

90.00 ID 14 4D

IOO.OO 3 Z3 T

I00.00 11 43 5?

110.O0 413 38

110.00 13 9 55

0I$TJN(E Z12.883

LOL 104.21 VL 29.619 GAL -|4.69 AZL 68.30 H(A 129.42 6Ml IA3.69 ECC .25A67

LOP Z33.64 VP 39.D61 GAP 3.93 ATP 9|.06 TIL 230.14 TAP 19.36 RCA 107.10

GP 16.63 7AL 166.54 TAP lZ0.16 E78 7.14 ZAE 144.2D [TE 161.30 ZAC Z5.72

IN( 1.6999 VJ 30.29?

APO 190.28 vZ 3A.970

[TC 119.92 CLP-IZI.IZ

0LA -J4.?3 RIL 296.90 RAO 6569.1 V£L 13.473 PTH 2,46 VHP 4.671 0PA -?.O?

L-I TIN( IN| LIT IN| LONG IN| R? iS( IN| iIMTH IN| TIM( @O (ST TIM

2D|I.BZ -14.19 29.04 174.10 114.76 2 43 14 1411.6

5609.34 78.15 262,79 164.45 93.Z0 11 48 9 _006.3

1774.96 -15.69 10.69 173.37 I|3.79 3 52 41 1115.0

5320.43 Z9,60 241.?0 164.3A 92.42 J3 12 37 4720.4

1615.12 -19.36 336.?9 171.27 118.39 4 40 34 1015.1

5051.44 34.18 221.40 164.67 90.31 14 _4 ? 4431.4

RAP 282._3 E(C 1.9902

IN| Z LiT IN| I LONG

-10.73 ZZ.06

26.30 ZSl.lZ

-IZ.D9 3.gS

29.9Z 232.90

-|f.6| 349.92

33.65 Z12.17 "

0lrrERENTIAL CC_R[CTION9

rOE -.J262 TRA-l.6=59 TC3 -.600A 81U .4982

ROE -.3907 RRA .2263 RE3 .1524 FAU .09?aa

rOE *.0563 FRA-I.04lJ F(3-J,40ZZ 89P 4502

8DE .4|06 BRA 1.6924 6C3 .6|94 rSP *630

LAUNCH DATE JAN 5 1966

H[LIO,_ENTRIC CONIC

RL lA7.10 LAL -.00

RP J09.41 LAP l.JA

RC I00.323 GL 5.61

PLAN[T_ENTRIC CONIC

C3 58.2_8 YHL 7.831

LNCH ATM?H LN(H TIME

90.00 Z 16 5

g_.O0 |0 14 22

100.00 3 29 13

I00.O0 11 43 55

l|O.O0 4 19 |1

]]0.00 J3 JO Z?

OIrF£R[NrIAL (ORR[(TION$

TOE -.|496 TRA-I.?03# T(_ -.839_ _AU ,3268

ROE -.36_4 RRA -2207 Re3 .|827 flu ,09423

ro_ -.0784 rRi -.9739 rC3-1.40J3 _SP 4_28

809 .3939 DRA 1.?|60 8(3 .6793 FSP -61A

MI0*COURS[ £XE(UTIOI AC(URI(v (_BIT DETERMINITION ACCURACY

SGT 1357.9 SGR 411.2 SG3 200.1 ST 389.? SR 293.3 39 105.6

RRT -,637| RRr -.6717 RTF .8343 CRT ,0524 CR$ .Oil4 CIT -.9794

9G8 1620.9 R23 .1333 RJ3 -.6400 LSA AOA.D MSl 792.4 SSi |9.7

SGJ 1390.6 SG2 3J2.4 THi 170.13 EL| 390,? ELZ zgz.D ILr 6.lZ

rL|GHT TIME 910.00 IRRI¥1L 01TE

OISTINCE Z78.877

LOL J04.21 VL 29.584 GIL -|4.AT IZL 86.46 H(A 132.61 SNA 142.62 [(C .23|39 INC 1.5447 Vl 30.297

LOP 236.63 VP 36.9?7 GAP 4,26 AZP 91.05 TIL 246.91 TAP 2|.32 RCA J05.89 APO |?8.T3 V2 34.957

GP 11.19 ?AL |66.|'? ZiP 122,63 ET8 6.57 ZI( 142.41 IT( 161.37 TiC 25.9? (TC 179.69 CLP-IZ4.59

OLA -15.10 RAL 297.66 RiO 6369.1 VEL |3,401PTH 2.43 VHP 4.939 OPA -6.49 RAP Z92.31 [CC 1.9583

L-I TIME IN| LIT IN| LONG IN| RT AS( IN| ATMTH IN| TIN( PO (ST TIM IN| Z LIT IN| Z LONG

1990.77 -13.38 Z?.76 J74.36 113.09 Z 49 16 1390.B -10.09 ZD.B5

5513,A2 26.13 263.16 184,?? 93.39 II A? 36 5013.4 26.30 25A.SO

1754.78 -13.08 9.69 173.62 116,12 3 36 26 1J54.6 -lJ.d5 Z.T9

3324.63 29.19 2A2.0| 16A.B? 92.59 13 12 39 4?24,6 29.63 233.ZJ

1596.31 -18.96 33_.70 J71.4_ 116.96 4 45 49 996.3 -14.97 3AS.SB

5033.66 34.16 221.59 |63.00 90.A2 14 34 41 4453.9 33.$6 2|2.36

NID-CCUR$( (X[CUTION ACCURICV ORBIT D(TERN|NATION ICCURICv

SGT 1657.6 SGR 407.4 $G3 196.1 ST 414,Z SR ZTB.5 S$ 103.7

RRT -.6374 RRF -.6961RTr .6336 (RT .0670 CRS -.05J9 CST -.9909

SG8 17J5.8 R23 .1725 R|3 -.64J1 LSi 427.6 NSi Z75.9 S5A 19.3

SGJ 1689.9 $G2 303.0 THA ]70.37 £LJ 4|5.5 £LZ 276.6 ALF 6.03

APR 5 1966

LAUNCH DATE JAN 5 1966

HELIOCENTRIC CONIC

RL |47.10 LAL -.DO

RP 108.44 LAP .96

RC 1D_.682 GL 3.Z4

PLAN[TO(ENTR|C CONIC

C3 56.307 VHL 7._0A

LNCH ATNTN LNCH TIME

90.00 2 23 19

90.00 1O 13 37

100.00 3 36 8

IOO.OO I1 A3 Z9

lJO.0O 4 23 24

ll0.OO 13 |O A2

FLIGHT TIME 9Z.00 AP! ? 1966

OISTINCE 28A.6A5

LOL 10A.21VL 29.486 GAL -14.23 ATL 86.63 ,CA 135.60 SNa 141.95 [CC .24839 Vl 30.297

LOP 240.01 UP 38._9_ _AP 4.60 ATP 90.98 TAL 241.63 TAP 23.43 RCI 106.66 vZ 34.945

GP '17.85 7AL 163.76 TiP 123.28 ETS 10.33 ZIE lA0.74 ET[ 16|.47 ZAC 26.40 CLP-127.36

0LA -15,53 RAL 296.46 RA0 5389,0 V[L 13.529 PTH 2,44 VHP 3.014 DPA -S.19 RAP 292.5A ECC 1,9Z$7

L-I TIN[ INJ LIT INJ LONG INJ RT ASC INJ A]NTH INJ TIN( PO CST TIN INJ E LATINJ Z LONG

1966.99 -1_.69 25.36 174.67 115.43 Z 36 6 1367.0 -9.36 19.4e

5620.7_ 28.10 263.69 185.14 93.6_ Jl A? 1? 302D.? 28.3| 253.D3

I732.06 -14.40 8.33 173.92 116.48 4 5 0 ll3_.J -ID.73 |.49

5330.92 29.7? 242.46 |8_.23 92.83 13 12 ZO 4?30.9 _9.85 Z33.68

|377.73 -18.30 354.30 171.75 119.39 4 31 42 977.7 -|4.24 34?.73

5038.01 34.16 Z2|,91 165.40 90.61 14 33 O 4458.0 33.89 Z|Z.69

ARRI¥1L 0ATE

IM¢ 1.31Z9

_PO 177,1_

IT( 18l.O?

OlrrERENTIiL CC_RECTIONS

TOE -.1769 TRA-I,7567 TC3 -.7219 BAU .3391

ROE -.3364 RRA .2144 RC3 .1743 FAU .0910?

FOE -.|0|9 FRA -.9069 rC3-|.AO03 88P _Z??

BOE .3810 6RA 1.7698 8(3 ,7427 FSP -603

LAUNCH DATE JAM _ 1966

N[LI(X[NTRI( CONIC

RL |AT.TO L;L -.00

RP 109.49 LAP .??

R( IO5.0A3 GL A.57

PLAN_TOCENTR|C CONIC

C3 54.402 VHL 7.375

LNCH ATNTH LNCH TIM[

_O.00 2 31 36

90.00 10 IZ 13

JOO.O0 3 44 Z

100.00 11 42 30

|lO.O0 4 3_ 26

|10.00 13 |0 _4

DIFFERENTIAL CC_RRECT|ONS

TOE -,_144 TRA-I._04_ TC3 -.767_ BIU .3_88

ROE -.3072 RRA .Z059 RC3 .1672 FAU ,08781

roe -.1305 FRA -.8A37 FC3-l.3973 86P _6Z9

60[ .3746 8RA |.8J6d _C3 .6092 FgP -fl92

MID-COURSE EXECUTION ICCURICV

5GT |769.4 SSR 404.1 SG3 192.1

RRT -.6762 Ri_ -.?iS] RTF .636f

SG_ I613.0 R23 .1942 R|3 -.6A19

SGI 1191.1 $G2 293.4 THA 170.93

FLIGHT TII_ 94.00

DISTANCE _90.768

LOL 10A.21 VL Z9.391 _IL -IA.02 IZL 66.82 HCA 136.98 _l 141 .10 [(C .24368

LOP 243.20 VP M.B09 GAP 4.91 AZP 90.$9 TA_ 245.31 TAP 23.30 RCI 106.43

GP 16.54 7AL |63._ ZAP J27,49 [T5 12.16 Zi[ 139.16 ETE J61.20 ZAC Z?.O|

DLA -15.03 RAL 299.34 RAO 6359.0 V[L 13.238 PTH E.42 VHP 5.096 0PA -4.95

L-I fiN( JNJ LIT IN| LONG IN| RT 18C IN| IZMTH IN| TIME PO CST TIM

|939.?Z -12.09 24.?6 I73.0A IJ_.$O 3 3 38 1339.T

3631.07 28.03 264.44 |P3.39 94,03 JJ 46 4 S031,J

I706.09 -|3,60 6.64 1?A.27 116.86 4 |_ 26 1106.1

3339,93 29.74 24_.13 163.71 93.16 13 11 _0 4?39.9

1334.39 -I?,31 353.J4 172.06 119.64 4 36 2Z 954.4

_064.39 34.17 222,41 JB_.69 90.90 IA 34 38 4464.4

HID-COURSE EXECUTION _CCuRIC_

SGT 1671.9 SGR 40|._ SG3 J87._

RRT -.6964 R)_" -.?333 RTF ,B370

869 191Ao3 R_3 .ZJ92 RJ3 -.6423

SGI I693.3 9G2 Z6A.1 THI I?J,28

_BIT 0[TERMINATION ACCURACY

ST AAO.5 SR 262.D $9 |03,Z

CRT .IJ?4 CR$ -.1350 CgT -,98D9

LSl 433.7 M$4 259.3 9SA 19,3

ELI 442,3 £LZ _39.2 ALF 6.D9

IRRIVIL OAT[ APR 9 19_6

INC 1.1603 Vl 3D._97

APO I75.76 V2 34.932

ETC 162.37 CLP-1_9.97

RAP 293.|0 [CC 1.99_3

IN| Z LATINJ 2 LONG

-6.52 17.92

ZB,32 Z_5.79

-9.89 .01

29.96 _34.35

-13.4J 346.43

33.92 2|3.|7

ORBIT DET[RMINIT[ON ACCURAC y

ST 469.5 SR Z44,D S$ 1D4.1

CRT ,1528 CR$ -.7323 CST -,9775

LSA 4gZ,5 NSA Z4D.I SSA J9.7

ELI 47J.3 £L2 24D.I ALF 6.14

Z225



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 2, 1965-66J

LAUNCH 0ATE JAN 5 |966

HELIOCENTRIC CONIC

eL 147.10 LAL -.DO

RP IDB.SZ LAP .59

ec JD?.AO6 GL 3.78

PLANETO_ENTRIC CONIC

C3 52.510 VHL ?.747

LNCN AZNTH LNCH TIME

90.00 Z 41Zl

90.00 10 9 56

IO0,O0 3 53 JA

100.OO J1 AO 43
IJ0.O0 4 A0 36

110.00 13 9 51

FLIGNT TII_ 96.00 ARRIVAL DATE APR 11 J96E

0]STANC[ Z96.709

LOL 104.21 VL 29.Z95 GAL -|3.78 AZL 89.04 NCA 141.17 SNA 140.15 £CC .2A28S INC .96J? Vl 30.187

LOP 246.39 VP )S.725 GAP 5.Z0 AZP 90.70 TAL 244.96 TAP IT.J3 RCA 106.19 APO 174.31 VZ E4.DZO

GP 19.59 ZAL |$4.79 ZAP |19.47 [TS |4.Z) ZA£ 15?.65 [T[ J60.?t ZAC 11.19 EtC 193.91 CLP-J31.43

DLA -16.68 RAL 300.2? RAO 6568.9 VEL ]3.196 PTH 2.41 VNP 5.1J6 OPk -3.93 RAP 196.67 [CC J.3643

L-I TIN( INJ LAT INJ LONG |NJ RT ASC |NJ AZNTH |NJ TIME PO CST TIN INJ Z LAT INJ Z LONG

1901.90 -11.14 ZZ.�J I/5.49 JIE,ZO 3 13 9 J$01.9 -1.53 16.11
5545.46 17.98 Z6§.49 J86.1Z 94.55 I1 44 1 5045.5 18.52 156.B4

1675,93 -12.67 5.08 174,70 117.30 4 21 10 1075.9 -6.91 $58.3I

5352.66 29.69 244.09 136.26 93.6? 13 9 56 A752.? 19.99 135.19

1327.5A -16.39 331.60 172.41 1Z0.32 3 6 4 927.5 -12.44 344.95

30?3.8| 34.16 ZZ3.J4 186.49 91.34 14 54 13 A473.8 33.9? 215,90

DIFFERENTIAL CCmRECTIONS
TOE -,1513 TRA-I.8439 TC3 -.853D BAU ,6J73

ROE -.1161 RRA .1919 RC3 .Z013 FAU .08442

FOE -.1612 FRA -.7777 FC3-|.3916 BSP 3985

90E .3778 6RA 1.8565 OC3 .9792 FEP -360

LAUNCH DATE JAN 5 J966

HELIOCENTRIC CONIC
RL 147.J0 LAL -.OO

RP 105.36 LAP .AO

RC 109./?0 GL Z.63

PLANETOCENTRIC CONIC

C3 30.965 VHL ?.|15
LNCH AZNTH LNCH T|P_

90.00 2 52 36

90.00 IO 6 23

100.O0 4 4 9

100.00 11 31 30

110.00 4 50 9

JJO.OO 13 8 ZO

OIFFERENTIAL CONR[¢TJONS

TOE -.3079 TRA-I.$783 TC3 -.9267 BAU .6447

ROE -.2432 RR_ .1867 RC3 .2171PAU .06076

FOE -.1946 FRA -.1014 FC3-1.3802 8SP 6310

BO£ .3936 8RA 1.6876 8C3 .9318 FEP -361

NIO-COURI_ EXECUTION ACCURACY OI_BIT DETERNINATION ACCURACY

SGT 1975.J SG_ 369.6 SG3 183,2 ST 501.6 SR 224.3 SS 107.1

RRT -.1176 RRF -.7635 RTF o6511 CRT .1934 CR$ -.337Z CST -.9E98

SG8 _0|5.J 223 .2461 RI3 -.6423 LSA 31A.? MSA 219.A $SA J9.9
SGI |996.2 552 173.5 THA 171.57 ELI 503,9 EL2 216.1 ALr 6.tO

FLIGHT TIlE 98.00 ARRIVAL OAT[ APR 13 1966

OlgTANCE 302.609

LOt. 104.21 VL 29.196 GAL -|3.34 AZL 89.29 HCA 143.35 $NA 139.41 ECC ,ZAOJI INC .?091 Vl 30.187

LOP 2A9.56 VP 38.641 GAP 3.48 AZP 90.36 TAL 243.57 TAP ZS,_Z RCA I05.gd APO 172,69 V2 54.909

GP 2O.?Z ZAL 164.21 ZAP I3l.J6 [T$ 16.33 ?A[ 136.19 IT[ i_.J3 ZAC 26.73 (TC 163.44 CLP-134.?6

DLA -17.44 RAL 301.18 RA0 65_9.9 VEL 13.116 PTH

L-I TIN( ]NJ LAT

1870.04 -9.99

3665.4? Z?.66

16A0.23 -11.33

3370.31 29.60

1A96.10 -15.50

5087.39 34.13

2,39 VHP 3,186 OPA -2.?| RaP 294.33 ECC !.8338

INJ LONG INJ RT ASC |NJ AZNTH INJ T|NtE PO CST TIN INJ Z LAT INJ 2 LONG

Z0,73 176.04 116.63 3 24 6 1270.0 -6.34 I3.96

266.9A 166.76 95.27 IJ 40 48 3065.3 18.30 239.30

3.03 173.23 J|?.76 4 31 29 1040.2 -?.?d 336.31

243.41 166.93 64.36 |5 ? 21 4?70,3 29,$9 236.62

3A6.81 172.93 110.65 5 13 3 896.1 -11.30 343.25

224.21 167.13 91.97 14 33 ? 4467.d 34.03 2|4.96

N/O-COURSE EXECUTION ACCURACY OROIT DETERMINATioN ACCURACV
$GT ZO??.O 5GR 399.1 SG3 177.9 ST 337.6 SR 203.I SS IJI.9

RRT -.7341RRI r -.6156 RTF .6363 CRT .2367 CR5 -.4400 CST -.9584

5GB 2|15.0 223 .2817 RI3 -.6_J6 LEA 530_9 NSA 197.4 SSA 20.2

SGI Z097.9 SG2 266.3 THA 17J.94 ELI 540.J EL2 196.4 ALF 5.94

LAUNCN DATE JAN 5 1962

HELIOCENTRIC CONIC 0ISTANC[ 306.489

RL 141.10 LAL -.00 LOL ]04,11 VL Z9.10| GAL -15.29 AZL 69.39 HCA 146.53 SMA 139.59 ECC .13747 INC .41_? Vl 30.197

RP 108.59 LAP .ZZ LOP 251.73 VP 36,537 GAP 3.74 A?P 90.55 TAL 142.14 TAP 50.$1RCA 105.66 APO 111.50 VZ 34.991

RC I12.I35 GL 1,6?GP 22.10 ZAL |63.31 ZAP |3Z,63 ITS 19.16 7A£ 134,13 [T[ 139.29 ZAC 29,94 ETC 187,29 CLP-136,91

PLANETOC[NTRIC CONIC
C5 48.856 VHL 6.990 0LA -16.40 RAL 302.56 RA0 63(_.9 VEL 13.047 PTH 2.35 VNP 3,399 0PA "I.2Z RAP 295.0_ (CC 1.9040

LNCH ATNTH LNCH TIN[ L-I TIM( IN|. LAT IN| LONG IN| RT ASC JNJ 4ZNTH IN| TIME PO CET TIM IN| 2 LAT IN| Z LONG

90.00 3 7 e 1823.87 -8.57 16.09 176.73 117.09 3 3? 30 1213.9 -4.87 II.$S
90.00 I0 0 38 5693.49 2?.61 266.9? J97.53 96.26 11 55 51 3095.5 29.15 260.35

I00.00 4 17 25 1397.00 -I0.16 .36 173.91 116.26 4 44 Z 991,0 -6,31 355.90

100.00 11 33 21 5395.3_ 29,46 241.26 167.76 95.33 15 3 16 A795.6 29.89 259.48

liD.DO 5 1 36 1458.53 -14.18 34?.71 173.53 12J.43 5 23 33 858.6 -9.91 341.20

llO.OO 13 5 39 5106,79 34,09 223.72 188.13 92.86 14 30 46 4306,8 54.10 118.47

FLISNT TIME 100.00 ARRIVAL 0ATE APR 1_ 1966

LAUNCH OATE JAN 5 1966

0]FrERENTIAL CORRECTIONS NI0-COURSE EXECUTION ACCURACY ORBIT 0ETERNINATION ACCURACV

TOE -.37|4 TRA-I.9029 TC3-1.0022 BAU .6724 SGT 2181.2 EGR 400.6 SG3 112.1 ST 361.1 SR 119.3 SS JZI.?

ROE -.2114 RRA .1739 RC3 .2331 FAU .0?7|3 RRT -.?A90 RRF -.8460 RTF .8360 CRT .1689 CRS -.5435 CST -°9450

FOE -.2556 FRA -.6395 FC3-1.3666 BSP 8666 SGB 221?.7 223 .31?9 213 -.8A14 LSA 595.0 NSA 173.6 9SA 20.6

BDE .4273 ERA 1.9JO8 6C3 1.0294 FEP -346 SOJ _202.1SG2 263.0 THA 172.06 £L1 563.6 ELI 170.9 ALF 5.5?

FL|GHT T;Nt[ IO2.00

HELIOCENTRIC CONIC DISTANCE 314.331

RL 147.10 LAL -.00 LOt. 104,21 VL 29.004 GAL -13.03 AZL 89.94 HCA 151.?0 SNA J37.78 [CC .23492 INC .0566 vJ 30.287

RP 108.63 LAP .03 LOP 233.9| VP M.474 GAP 3.99 AZP 90,03 TAL 240.68 TAP 32.39 RCk 105.41 APO 170.15 V2 34.8g6

RC 114.493 GL .14 GP 73.80 _AL 161.79 ZAP 133,74 ET5 22.19 ZAE 133.23 ET[ 136.22 ZAC 31.14 ETC 169.39 CLPo139.08

PLANETOCENTRIC CONZC

C3 47,106 VHL 8.664 0Ld -19.62 RAL 303.60 RAO 6368.8 VEk 12.980 PTH 2.37 VHP 3.529 0PA .60 RAP 295.79 £CC 1.7753
LNCH AZNTH LNCH TIME L-I TIM( IN| LA? IN| LONG IN| R? A$C IN| AZNTH rNJ TIME PO C$? TIN IN| 2 LAT IN| Z LONG

90.00 3 23 3 1765.62 -6.76 14.79 JT?.?l J17,36 3 34 29 1165.6 -3.02 6.11

90.00 9 52 44 5733.31 27.34 271.8A 166.52 9?.67 II 26 J? 5J53.3 25.12 285.76

IOO.00 A 34 3 1543.I5 -6.41 337.33 176,82 118,7_ 4 39 46 943.1 -4,51 550,91

lO0.O0 11 26 23 3431.21 29.20 249.86 I66.79 96.66 12 56 56 485|.Z 29,82 141,13
110,00 3 15 43 1412.58 -12,34 345,J6 J7A,36 122.07 3 39 16 8JZ.6 -8.2J 536.?4

I10.OO 13 I 14 5134.54 33.96 227.86 J89.31 94.13 14 26 49 4534.3 34.16 218.64

DIFFERENTIAL CORRECTIONS M|0-COUR$[ EXECUTION ACCURACY ORBIT 0[TERMINATION ACCURACY

TOE -.4307 TRA-|,9160 TC3-1.0611 6AU .6996 $G_.1266.3 SGR 404.9 $G5 166.6 ST 634,6 $R 152.5 $5 156,7
ROE -.1751RRA .1394 RC3 .2553 FAU .0?32? RRT -.?600 RRf" -.6?53 RTF .6338 CRT .34]7 CR$ -.6323 C5T -.9Z?B

rD[ -.1632 FRA -.5697 rC3-1.3A65 BSP 7026 SGB 2321.6 RZ3 .3364 213 -.6414 LSA 649.6 NEA 149.J SSA 20.9

BOE .4635 ERA 1.9213 BC3 J.1106 FEP -330 SG| 2307.2 SG2 2_.9 THA 172.23 EL| 637.J ELI 14Z.B ALF 4.94

ARRIVAL DATE APR I? 1966

222?



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 2. 1965-661

LAUNCH OAT[ JAN 5 |966 FL|GHT TIME 104.00 ARRIVAL OAT[ A#R 19 1966

HELIOCENTRIC CONIC DISTANCE 310.197

RL J47.JD LAL -.00 LOL ]04,2| VL 28.$08 GAL -IZ.77 ATL 90.38 MCA J5A.88 SNA 136.99 ECC .13247 INC .]787 vJ 30.167

RP 108.66 LAP -.16 LOP 239.08 VP 38.392 GAP 6.23 A_P 89.66 TAL 239.19 TAP 34,01RCA 105,14 APO 168.83 V2 34.875

RC IJ6.851 GL -1.58 5P 23.92 ZAL 16J.82 ZAP 134.44 ITS 23.$8 ZAE 131.62 ETE 156.88 ZAC 32.53 ETC 191.84 CLF-JaJ.IZ

PLANE TOCENTRIC CONIC

C3 A5.461 VHL 6.743 DLA -21.]9 RAL 304.9? RAD 6588.? VEL J2.916 PTH 2.35 VHP S.685 DPA 2.84 RAP 296.§2 ECC 1.7481

LNCH AZNTH LNCH T|M[ L-I TIME IN] LAT IN] LONG IN] RT ASC IN] AZMTH IN] TIME PO CST TIN IN] 2 LAT [NJ 2 LONG

90.00 3 A8 53 1689.55 -4.34 10.49 179.07 !18.01 4 17 2 ]089.6 -,56 3.B5

90.00 9 39 93 S79i.72 26.74 276.01 189.71 99.67 IJ I$ 25 5191.T 2T.81 267.50

JO0.D0 4 55 5i 1473.42 -6.Ji 3_3.63 178.I0 J19.32 5 Z0 2A 873.A "2.13 341.08

IO0.00 Jl 15 36 5483.08 28.73 253.66 |90.08 98.62 12 47 0 4883.1 29.63 Z44,97
110.00 5 33 47 1354.33 -IO.AZ 342.00 |75.48 122.7A 3 55 21 734.5 -6.03 335.66

IJ0,00 J2 5A 10 517A.74 33.72 2_0.99 |90.83 95.96 14 _0 23 4574.7 34.18 Z21.7_
01rFERENT]AL COARECT]ON$ NID-COURSt_ EXECUTION ACCURACY ORBIT DETERM;HAT|ON ACCURACY

TOE -.]505 TRA-1.9135 TC3-J.JGJ3 BAU .7257 SGT 2390.0 SGR 4I].5 SG3 159.8 ST 703.4 SR IZ2.Z $5 157.6
ROE -.136| RRA .|387 RC3 .2774 FAU .06897 RRT -.7649 RRF" -.9019 RTF .8354 CRT .3923 CRS °.6976 C$T -.9J7_

FOE -.3367 FRA -.4947 FC3-1.3/35 BSP 7363 SGB 2425.Z RZ3 .3980 RI3 -.8413 LSA 710.0 MSA 115.4 SSA Z1.!

B0E .56?0 ORA |.9J85 BC3 1.1939 FSP -506 SGI 2410.9 SGZ 26_.8 THA IT2,dJ ELI 705.0 EL2 112.2 ALF 4.O0

LAUNCH OATE JAN 3 1966 FLIGHT TIME 106.00 ARRIVAL DATE APR ZJ 1966

HELIOCENTRIC CONIC

RL 147.10 LAL -.00

RP |08.6g LAP -.35

RC 119.206 GL -3.95

PLANETOCENTRIC CONIC

C3 43.990 VHL 6.632
LNCH ATMTH LNCH TIME

90.00 A ZZ 39

90.00 9 ]B 38

100.00 5 Z6 J7
100.00 10 57 59

110.00 3 38 4

110.00 lZ 42 AI

DIFFERENTIAL CORRE_TI_S
TOE -.6831 7RA-1.8925 TC3-1.2424 BAU .7519

ROE -.0916 RRA .JJd4 RC3 .3021FAU .06455

FOE -.4041 FRA -.4]90 FC3-J.2663 eSP 7732

80[ .689Z 8RA 1.8960 8C3 1.2786 FSP -484

DISTANCE 326.028

LOt. 104.21 VL 28.812 GAL o12.50 AZL 90.93 MCA 158.05 SMA 136.21 ECC .23011 INC .9316 vl 30.287

LOP 262.25 VP 38.311 GAP 6/46 AZP 89.14 TAL 237.68 TAP 35.71 RCA 104.87 APO 167.55 v2 3A.$65

GP 28.60 7AL J60.53 ZAP 134.62 ETS 29.76 ZAE 129.78 ETE 155.Z3 ZAC 3A.38 ETC 194.75 CLP-IA3.17

DLA -13.27 RAL _08.58 RAD 6588.7 VEL 12,859 PTH 2.34 VHP 5.881 DPA 3.64 RAP 297.15 ECC 1.7240

L-I TJME _NJ LAT ZNJ LONG INJ RT ASC INJ AZMTH INJ TIN( PO CST TIN INJ 2 LAT ]NJ 2 LONG

1382.03 -.88 4.48 181.16 I18.5o 4 49 21 982.1 Z.91 397.85
5882.67 25.5A 281.39 181.15 102.66 10 56 39 5282.7 77.03 274.08

J377,74 -2.89 348,35 180.04 119,TT 3 A9 14 777.7 1.09 341.83

3562.21 27.79 259.36 I81.69 101,48 12 30 41 4962.2 Z9.09 730.79

1278.07 -T.57 337.81 177.15 123,A3 6 19 ZZ 678.1 -3.12 331.68

5234.65 33.20 235.59 192.80 98.6A Ii 9 56 463A.7 34.04 Z26.45

NJO-COURS_ EXECUTION ACCURACY OROIT DETERMINATION ACCURACY
SGT 2496.3 SGR 412.4 SO3 152.1 ST 797.3 SR 86.3 SS 189.0

RRT -.7637 RRF o.9251RTF .8364 CRT .AI94 CRS -.7727 C$T -.9157

SGB 2531.8 223 .4318 RJ3 -.e426 LSA B16.9 XSA 105.4 SSA 70.5

SGJ 2517.3 $02 270.A THA !72.55 ELl 798.7 EL2 78.7 ALF Z.6Z

LAUNCH DATE JaN 9 1966

NELIOC[NTRIC CONIC

RL J4?.1O.LkL -.00
RP J08.72 LAP ".5_

RC 121.557 GL -7.13

PLANETO(ENTR|C CONJC

C3 4Z,841 VHL 6.343
LNCN ATNTN LNCH TIM(

90.00 5 20 29
90.00 8 36 44

100.00 6 J4 B

100.00 I0 25 A6

110.00 6 33 21

110.00 11 23

FLIGHT TIME lOB,DO ARRIVAL DATE APe Z3 1966

DISTANCE 351.B39

LOt. 104.2] VL Z8.7|7 GAL -I2.23 AZL 91.66 HCA 161.21 SNA 135.A3 ECC .ZZfB6 /NC 1.6397 V| 3D.ZB7

LOP 265.42 VP 38.Z31 GAP 6.67 AZP 88.43 TAL 236.|3 TAP 37.34 RCA 104.59 APO 166,31 V2 34.856

GP 32.04 7AL 138.70 ZAP 13A.08 ET$ 34.48 ZAE 127.51 ETE 153.25 ZAC 36.46 [TC 199.2A CLP-149.15

OLA -26.10 RAL 308.5A RA0 6568.6 ¥EL 12.814 PTM 2.33 VHP 6.143 OPA 9.20 RAP 297,39 ECC 1.7051

L-I TIME JNJ LAT JNJ LONG IN] RT ASC IN] A_MTH IN] TIME PO CST TIN IN] Z LAT /NJ 2 LONG

1404.09 A.85 534.54 184.89 117.93 5 43 34 80A.I 8.33 347.81

759.27 22.61 315.66 192.5J 107.51 8 49 23 189.3 24.80 301.67
1230.84 2.09 340,29 183.36 119.83 6 34 39 630.8 6.0a 333.73

5695.79 23.63 268.89 193.50 10_.93 12 0 42 5095.8 27.37 160.41

I]70.56 -3._1 332.24 179.88 124,02 6 32 51 370,6 .ge 326,04
5328.83 32.02 241.68 195.36 102.6T 13 51 32 A728.# 33.A3 23_,73

DIFFERENTIAL CORRECTIONS

TOE -.8641 TRA-I.BA34 TC3-1.3|70 8AU .7772

ROE -.0395 RRA .08_3 RC3 .3273 FAU .05902

rOE -.4855 FRA -.3378 FC3-].1926 BSP 8090

BDE .86_0 BRA 1.8452 BC3 1.3570 FSP -456

LAUNCH DATE JAN 5 1966

HELIOCENTRIC CONIC

RL IA7.10 LAL -.00

RP 108.75 LAP ".72

RC 123,903 GL -JI.56

PLAN_TO_ENTRIC CONIC

C3 42.337 VHL 8.508

LNCH A_MTH LNCH TJM_
79.40 5 AZ 52

100.60 B 34 48

79.40 _ 42 52

100.60 8 34 4B

110.00 7 32 32

110.00 11 43 59

DIFFERENTIAL CCRRI[CTIONS

TOE-1.1271 TRA-I.7517 7C3-1.3709 8AU .8010
ROE .0243 RRA .0379 RC3 .3Ae4 FAU .05268

FOE -.58A9 FRA -.2804 FC3-1.0787 8SP 8464

BD( J,1273 eRA ].7521BC3 1.A]45 F�P -422

MID-COURSE EXECUTION ACCURACY ORBIT 0ETEffMINATION ACCURAC£

SOT Z602.5 SOR 437.2 $03 142,T ST 930.3 SR 44.1 SS 231.9

RRT -.7_28 _ -.942? RTF .8388 CRT .3055 CR6 -.6062 CST -.9238

8GB 2639.0 R23 .4810 RJ3 -.8453 LSA 9_3.2 NSA 94,7 $$A 17.6

SGI 7623.5 SG2 285.5 THA 172.70 ELI 930.4 EL2 42.0 ALF .93

FLZGHT TIME ]I0.00

OI$TANCE 337.838

LOL lOA.2] VL 28.823 GAL -11.95 ATL 92.67 MCA 164.37 SMa
LOP 288.59 vP 38.151 GAP 6.88 AEP _7.43 TAL 234.56 TAP

GP 36.56 ZAL 155.90 TAP 132.52 ETS 39.98 7AE I24.72 ETE

ARRIVAL DATE APR 23 1966

134.71ECC .22571
38.93 RCA 104.30

I_0.93 7AC 39.02

INC 2.6699 VI 30.287

APO |85.i| vZ 3A.846

ETC 202.32 CLP-147,30

OLA -30.08 RAL 31J.10 R_O 6_68.6 VEL i2.195 PTH 2.33 VHP 6.524 OPA J3.80 RAP 197.86 ECC 1.6971

L-! TIME JMJ LAT INJ LONG INJ RT A$C INJ AZMTM INJ TIME PO CST TIN |NJ 2 LAT INJ 2 LONG
1355.94 1_.57 356.56 J92.31 116.07 8 5 28 73_.9 18.93 349.3e

80|.68 15.59 3|5,78 19Z.33 116.08 8 48 I0 201.7 18.97 308.6|

1355.94 ]5.57 356.5_ 192.32 I]8.07 6 5 28 755.9 18.95 349.38

901.68 15.59 315.78 |92.33 116.06 8 48 I0 201,7 J8,97 308.61

997,3A 3.11 323._ J83.04 J2A.06 7 49 29 397.3 7.56 316.94

5496.32 28.88 254.70 198.28 109,J4 J3 |5 35 4896,3 31.2J z46.ze
N_D-COORSE EX£CUTION ACCUR_(Y ORBIT 0(TERM|NATION ACCURAC_

SGT 27]0.J SGR 455.7 SG3 130.9 ST IJ28.4 $R 27.9 $S 294.3

RRT -,7181RRF -,9511RTF .8445 CRT -.8950 CR$ .8573 C$T -.9401

SGB 27A8,2 R23 .4789 R|5 -.85|| LSA J|61.3 MSA 97.4 55A 12.4

SGI 2730.6 SG2 310.0 THA J72.93 ELI J128.7 EL2 J2,4 ALF J75,73
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JPI_ TM 33-99 EARTH--VENUS TRAJECTORIES | VOI-. 2, 1965-661

LAUNCH 04T( J4N 5 1966

HELIOCENTRIC CON|C

RL |47.|0 LAL -.DD

RP 108.78 LAP -.90

RC 1Z6.Z45 GL -J7,98

PLAN(TOC(NTRJC CON|C

C3 43,415 VHL 6,589

LNCH AZNTH LNCH TIN(

67.02 4 36 56

111.98 10 10 31

67.02 4 36 56

1JZ.98 10 10 32

67.02 4 38 56

111.98 10 1D 32

FL|GHT TIME 112.00 ARRIVAL OAT( APR 17 19Q6

01STANCE 343.415

LOL 104.21 VL 28.529 GAL -11.8G AZL 94,16 HCA 16?.52 SHA 133.98 ECC .223G5 IN¢ 4.1T54 VJ 3O.tST

LOP Z71.78 VP 38.074 GAP T.0? AZP 85.91 TAL 131.98 TAP 40.48 RCA 104.01 APO 183,95 vt 34.838

GP 41.65 7AL ]SJ.3Z ZAP JZ�.SO ITS 46,16 ZA( IZ0,T8 (T( 148.48 ZAC 4Z.)Z (TC Z02,90 CLP-149.S5

OLA -15.86 RAL 314.84 RA0 6568.6 VEL 11.63? PTH 2.)4 VHP 7.135 DPA 19.87 RAP ZO?.OI ECC 1.7J45

L-i TIME IN| LAT IN| LOIG IN| RT A$C |NJ AZMTH IN| TIME PO CST TIN |NJ Z LAT IN| Z LONG

|81Z,94 18.06 17,68 197.99 121.51 5 3 49 1012.9 21.10 ; 10.74

5845,15 16.06 276.39 198.00 lZl.50 JJ 47 5? 5245,Z 22.12 288.44

1612.94 18.05 _17.68 197.99 121.51 5 3 49 1012.9 22.J0 1O.T4

5845.15 18.08 276.39 19#.00 121.50 11 47 97 5245.2 22.12 t$9.44

1612.94 18.06 17.68 19T.99 121.51 _ 3 49 |O|Z.g 2_10 10.24

5845.15 16.08 276.39 198.00 121.50 JJ 47 57 5245.Z 22.12 269.44

DIFFERENTIAL CORRECTIONS H|D-COURS[ EXECUTION ACCURACY

TO(-I.5410 TRA-I.G657 TC3-1.3678 BAU .8197 5GT 2617.6 SGR 472.7 SG3 115.4

ROE .1034 RRA -.O295 RC3 .3514 FAU .04477 RRT -.6765 RRI r -.94|5 RTF .8548

rOE -.7032 FAA -.1520 FC3 -,892T BSP 8615 5G6 2856.9 R23 .4811 R13 -.8618

DO( 1.5445 ERA 1.5859 8C3 1.4122 FSP -373 8G! 2835.9 SG2 345.9 TJ,IA 173.43

LAUNCH DATE JAN 5 1968 FLIGHT T|M( 114.00

HEL;OCENTR[C CONIC OZSFANC( 349.170

RL 147.10 LAL -.O0 LOL 104.21 VL 16.437 GAL °11.36 AZL 96.6_ NCA 170.66 SNA 133,27 (CC .22168

RP 108.80 LAP °1.06 LOP 274.92 VP 37.997 GAP 7.26 AZP 63.42 TAL 231.34 TAP 41.99 RCA 103.73

RC 128.581 GL -2T.83 GP 50,97 7AL 143.53 ZAP J24.33 ITS 53.79 ZA( 1J4.93 [T[ 146.47 7AC 46.77

PLANETO(ENTRIC COlqIC

C3 48,788 YHL 8.985 DLA -44,38 RAL 32|.29 RAD 6568.8 V(L 13,044 PTH Z,36 VHP 8.26| 0PA 27.98

LNCH AZHTH LNCH TII_ L-J TIN( IN| LAT IN| LONG |NJ RT A$C IN| AZNTH |NJ TIM( PO CST T|H

54.16 4 3 40 1809.16 20.48 3G.06 206.86 130.28 4 33 49

125.72 11 35 13 5707.47 20.47 266.60 206.88 130.28 13 |0 23

54.28 4 3 40 1809.16 20.45 36.D8 206.66 130.28 4 33 49

175.7Z 11 35 15 5707.47 20.47 266.60 Z06.86 J3D.EB 13 10 23

54.28 4 3 40 J809.16 Z0.45 36.08 Z08,66 130.26 4 35 49

125.72 11 35 15 5707.47 20,47 266.60 208.66 130,28 13 10 23

D;FFER(NTIAL CORR[CT|ON$ NIO-COURSE _X[CUTION ACCURACY

TDE-Z.ZRJ8 TRA-I.2(_8 TC3-J.2259 8AU ,823T SGT 2925.1 5GR 476.2 SG3 96.1

ROE .|684 RRA -.J37T Re3 ,3040 FAU .03498 RRT -.5500 RRF -.8774 RTF ,8781

FOE -.8477 ERA -,0427 FC3 o.6206 BSP 9151 SGB 2983.9 R23 .4545 RJ3 -,8639

BD( Z.2694 BRA 1.2783 BC3 1.28_9 FSP -312 SG! 293T_5 SG2 394.5 THA |Td,6T

ORBIT 0(TERNINATION ACCURACY

ST 1434.9 SR 91.5 99 376.T

CRT °.8667 CR8 .9786 CST °.8598

LSA 1482.8 XSA 110.$ SSA ?.2

ELI 1457,2[L2 42._ ALE JYt.?6

ARRIVAL DATE APR 28 1866

INC 8.8721 VI 30.287

APO 162.82 VZ 34.850

[TC 215.00 CLP-I53.SD

RAP 294.88 [C( 1.6029

IN| Z LATINJ 2 LONG

1209.2 15.49 Z�.T4

5107.5 25.50 2_.26

1209.2 15,49 29.74

5107.5 25.50 280.26

1209.2 25.49 28.74

5107.5 25.50 160.26

ORBIT O(T(RHINATION ACCURACY

ST J922,8 SR 160.6 SS 498.7

CRT -.8619 CR5 .9480 CST °.9784

LSA 1988.3 NSA 127,3 SSA 3.6

ELI 19Z7.8 ELI 81.2 4LF 175.88

LAUNCH DATE J4N 5 1966 FLIGHT TINE 116.00

HELIOCENTRIC CONIC

RL ]4?.JO LAL -.00

Rp 108.82 L4P -1.16

RC 130.911 GL -41.9T

PLANETOCENTRIC CONIC

C5 70.391 VHL 8.390

LNCH 4ZNTH LNCH TIM(

39.49 4 13 16

140.51 13 ZJ 5

39.49 4 15 16

140.5J 13 Zl 5

39.49 4 13 16

140.51 13 ZJ 5

ARRIVAL DATE NAY I J966

OlSTANCE 354.#8|

LOL J04.2J VL 28.340 GAL -11.05 AlL 101.64 NCA I73.75 5MA 152.58 £CC .21968

LOP 278,09 VP 37.912 GAP 7,42 AZP 78,43 TAL 229,68 TAP 45,43 RCA 105.46

GP 62.32 7AL 130.49 ZAP 116.22 (T5 64.64 7k( 105.62 ET( 148.05 74C 52.78

INCll.6350 Vl 50.EBT

APO lEJ.?l V2 34.822

[TC 226.34 CLP'ISE.02

DLA -55.96 RAL 335.75 RA0 6569.4 YEL 15.647 PTH 2.55 VHP 10.791 0PA 36.61

L-I TIN( IN| LAT IN| LONG IN| RT ASC IN| ATNTH IN| TIM( PO CST TIN

2012.88 19.61 55.77 231.61 143.54 4 48 48 1412.9

5682,6D 19,62 263.13 231.63 143.55 14 55 48 508z.6

2012.86 J9.61 55.77 231.81 J43.54 4 46 48 14J2.9

5882.80 19.82 263.13 231.83 143.53 14 55 48 5ORE.6

1012.88 19.61 55.77 23|.81 143.54 4 46 48 |412.9

5682.60 19.62 263.13 231.63 143.53 34 55 46 5082.8

RAP 269.08 ECC E.1585

IN| 2 LAT |NJ 2 LONG

Z5.96 50.91

25.97 258.26

25.86 5O._l

25.9? 258.16

25.96 50,91

25.97 256.26

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUT|ON ACCURACY ORBIT DETERMINATION ACCURACY

TOE-3.848! TRA -.55|7 TC3 -.8044 BAU .T700 5GT 3029,9 SGR 451.7 SG3 73.8 ST 7636.0 SR 114.2 SS 652.5

R0E .0281 RRA o.3071 RC3 .1500 FAU .0230T RRT -.|008 RR1 r -.4616 RTF .9269 CRT -.0929 CR$ °2|93 CST -.9918

FOE-I.0231 FRA .0981 FC3 -.263? BSP 9487 SG6 3063.4 R23 .36Tg R13 -.9277 LGA ZTI4.3 MSA 159,5 SSA 1.6

BDE 3.8482 BRA .6314 BC3 .8182 FSP -237 SGJ 3030.3 SG2 449.3 ?HA 179.12 ELI 2636.0 EL2 113.7 ALF 179.77

LAUNCH DATE J4N 5 1966 FLIGHT T|I4( JIB.D0 ARRIVAL DATE NAY 3 1966

HELIOCENTRIC CONIC 0ISTANCE 360.450

RL 147.JO LAL -.00 LOt. 104.21 VL 28.256 GAL -10,70 AZL J15.63 HCA 178.72 SMA |3J.91 ECC .21742 INCZS.8335 vl 50.187

RP ID8.65 LAP oj.43 LOP 28J,25 VP 3T.846 GAP 7.54 ATP 64.20 TAL 227.95 TAP 44.87 RCA 103.23 APO 160.59 V2 34.816

RC 133.236 GL °58.32 GP 73.90 ZaL 1|1.73 ZAP 104.90 £TS |O0.RT 7A£ 89.78 £T£ I76.65 7AC 59.78 ETC Z84.92 CLP 158.00

PLAN(TOC£NTRIC CONIC

C3 202.131 YHL 14.217 DLA -62.5| RAL 11.65 RAO 65TI.IV(L 17.965 PTH 3.01 VHP 18.859 OPA 49.94 RAP 270.33 ECC 4.3266

LNCH AZHTH LNCH TIME L-I TIME |NJ LAT |NJ LOIG IN| RT A$C IN| ATMTH IN| TJH£ PO CRT TIN IN| 2 LAT IN| Z LONG

31.82 6 16 16 2160,10 8.5e 69.24 277.|5 151.|7 6 53 56 1660.1 15.61 65.79

148.38 J6 4 19 5853.8J 8.37 266.79 2T7.lT 152,1T |7 42 3 5255.8 15.62 263.34

31.82 6 18 18 ZZRO.|O 8,56 69.14 277.15 152.17 6 53 56 1660.1 15.61 65.79

148.38 16 4 19 5853.61 8,57 266.79 277.17 152.17 IT 42 3 5253.6 15.62 163.34

3J.61 6 18 18 2260.|0 8.56 69.24 277.15 I82.17 6 53 56 J660.J 15.61 65.?9

J48.38 J8 4 29 5853.6J 6.57 266.79 27T.17 152.12 JT 42 3 5253.6 15.82 163.34

DIFf£R£NTIAL CORR£CTION$ NIO-COURS( £X[CUT|_N ACCURACY ORBIT O£TERNINATION ACCURACY

T08-5,3897 TRA J.8323 TC3 -.J299 8AU .35|4 8GT 1617,4 8GR J682.3 $G3 52.4 ST 2205.8 5R J629.2 5S 786.4

R0[-4.0894 RRA .5011 RC_ -.0036 FAU ,00?32 RRT .9416 RRF .9097 RTF .9961 CRT .9935 ORS -.9884 CST -.9993

FOEo1,1631 FRA .4259 FC3 °.0322 8SP 9842 SG8 11|1,4 R23 -.J8|1 R|3 .9832 LSA 2848.3 MSA 160,9 $$A .6

BO£ 8.7134 8RA 1,7063 BC3 .J300 FSP -|72 5G| 3073,8 $G2 462.4 THA 31.07 ELI 2738.2 EL2 J49.6 ALF 36.40

Z229



JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL 2. 1965-661

LAUNCH 0AT( JAN 5 1966

NELIOCENTRIC CONIC

RL ]_7.10 LAL -.00

RP 108.87 LAP -].60

RC 135.55_ GL 45.23

PLANETO_ENTR|C CONIC

(1149_.831 VHL 3b.650

LNCH ATNTH LNCH TIME

57.91 17 33 26

122.09 0 39 15

_7.91 17 3_ 26

122.09 0 39 15

57.91 17 33 26

J22.09 O 39 |5

FLIGHT TIM( 120.00 ARRIVAL CaT( NAY 5 1966

0[STANCE 367.9Z8

LOL J04.21VL 28.167 GAL -10.76 AZL ?.44 HCA 101.61 SNA ]31.26 (CC .22]13 INC07.5613 VI 30.78?

LOP 284,4Z VP 37.776 GAP B,2l AZP 172.56 TAL ZZG.B2 TAP 48.43 RCA 102.23 APO 160.28 VZ 34.809

GP -fl2.19 7AL 97.84 TAP 96.57 ETS le5.20 ZA( 54.44 (T( 118.44 ZA¢ 84.23 ETC Ze.95 CLP 100.68

CLA 41.77 RAL 340.56 RAO 6573.Z V(k 40.188 PTH 3.56 VHP 46.540 DPA -52.84 RAP I73.01 (CC25.5g47

L-I T|NE INJ L&T INJ LONG |NJ RT A$C INJ AZNTH INJ TIME PO CST TIN |NJ Z LAT |NJ Z LONG

4873.17 .97 223.07 231.65 48.24 18 54 4] 4Z75.Z -4.55 Z17.51

3563,53 .98 112.76 251.64 48.24 1 38 41 2965.3 -4.34 117.20

4875.17 .97 213.07 231.65 48.2_ J8 54 41 427S.2 -4.56 217.51

3563.35 .98 112.78 151.64 48.24 l 58 41 2963.5 -4.34 117.20

4873.17 .97 225.0? 251.63 48.24 13 54 41 4275.Z -4.56 217.51

3563.53 .98 lZZ.?6 151.64 48.24 1 38 41 2965.5 -4.54 J17.20

0|FrERENTIAL C_RECTIONS

70E-5.13_0 TR4 2.S298 7C3 -.0777 BAU 5.6731
R0-14.2849 RR& 1.46i5 RE5 -.1688 FAU-.0561i

FOE 2.9?05 FRA -.2048 FC5 .0525 BSP 8534

BOE14.625? 8RA 5,1848 BE3 .1840 FSP -151

LAUNCH D_TE JAN 5 1966

HELIC_ENTRZC CONIC

RL J47.J0 LAL -.00 LOL 104.21 VL

RP 108.88 LAP -1.76 LOP _87._8 VP

RC 157.863 GL 39.10 GP

PLANC TC_ENTRZC CONI¢

C5 2_2.453 VHL 14.915 0LA

LNCH ATMTH LNEH TXME L-I T|M[

34.68 15 17 19 4761.63

125.32 12 45 34 3580.?Z

_4.68 15 17 19 4761.85
iz_3z z_ 43 34 338o.72

34.68 15 17 19 4761.63

175.37 22 45 34 3580.72

OlFFERENT|AL CORRECTIONS

fo¢_:O_J I_RA;_.9743 TC3 _;0882 BAU .2654
R02-5.1B63 RRA 3.5908 RE5 ,008Z rAU .00947
roe 1.3_25 ERA -.7012 r¢3 -.0569 BSP 107£7
BOC _._T27 _RA 4.3107 8C5 .08_6 rSP -J_4

MI0-(_R_ (X(CUTION ACCURACY O_BJT O(TERNINATION ACCUR4C v

S_T 945.5 S_Q 24_8.3 $63 44.0 ST 4_3.3 5R 2119.J $5 1771.7

RRT .8|50 RRI r -.9969 RTF -.7877 CRT .9352 CRS .9989 C5T .949J

SG8 2669.3 RZ3 o.|097 R|3 -.9939 L$A Z802.6 NSA 151.5 SSA .4

861 26|7,7 8GZ 3_.5 ?HA 72.11 ELl 2172.0 EL_ 146.2 ALF 77.39

FklG_T TI_ IZ_.00 ARriVAL O_TE MA_Y 7 lg6s

0ISTAN(( 572.7|7

28.079 GAL -10.14 AZL 62.41HCA 183.80 SNA 1_0.67 (EC ,2|676 INC27,5915 v! 30.28?

37.706 GAP 8.10 AZP |17,54 TAL 224.82 TAP 48.65 RCA 10_.31 APO 158.93 vz 54,804

-71.25 Z*L J09.81ZAP 10_._1ETS Z4e.8Z ZAE 90.19 [TE 176.05 7AC 85.90 [TC e_.O0 CLP J70._1

44.09 RAL 309.74 RAO £571.5 VEL 18.541 PTH 3.05 VHP 16.433 OPA o84.51 RAP 93.30 (CC 4.6610

INJ LAT INJ L_NG |NJ RT 45( _NJ AZMTH _NJ TIME PO CST T|M INJ 2 LAT |NJ 2 LONG

°6.04 219,49 Z11.48 48.Z4 J6 56 40

-6.02 II_.88 2J3,47 46.24 73 4t 34

-6.04 Z19.49 213.48 46.24 16 36 40

_6.02 JlZ.8$ 215.47 4_.t4 t_ 41 _4

-6.04 219.4_ 213.48 48.24 16 56 40

-6.02 112.88 715.47 4_._4 25 4J 34

MIO-COURS( (XECUT|ON ACCURACY

SG? 2325.E SGR ZIBS.0 SG5 56.2

RRT -.9340 RRF -.9270 RTF .9960

SGB 3358.7 RZ5 -.2038 RJ3 o.g776

$GI 3301.9 562 501.1 THA 139.76

4J61.6 -11.53 Z14.02

2780.7 -ll.5Z 107.4!

4|6|.6 -11.53 7J4.02

_780.7 -11.5_ J07.41

4J61,6 -1J.§3 214.02

2780.7 -IJ._Z J07.4|

ORbiT DETERMINATION ACCURACY

ST 1998.5 SR 1339.3 SS T_4.g

CRT -.9844 CR$ .97_0 C$T -.9996

LSA 2515.1N$A 205.5 SSA 1.7

ELI 2397.8 EL2 196.7 4LF 146.33

LAUNCH 0ATE JAN _ 1966 FLIGHT TIN( 124.00 ARRIVAL 0ATE NAY _ I866

HEL|OCENTRIC CONIC 0_$TAMCE 578.507

RL J4?.10 LAL -.00 LOL 104.21VL E?.ggZ GAL -9.88 AZL 75.80 HCA 186.6J SMA 150.00 ECC .21500 INC16.3973 V] 30.2_7

RP J08.90 LAP -J.92 LOP 290.74 VP 37,857 GAP 8._ AZP I06._9 TAL _3.06 TAP 49,87 RCA 102.05 APO 137.95 V2 34,799

....... RC ]40.164 GL 5|.6_ GP -§7.74 Z4L 119.04 2AP 121.03 (T$ Z83,Z0 ZAE 104.72 (T(__203.91 74C 79.28 ETC 123.35 CLP-164.94

PLANE TOCENTRIC CONIC

C3 98,_06 VHL 9.925 DLA 54.76 RAL 506.91RAO 656_.9 VEL 14.8_7 PTH _.68 VHP 10.273 OPA -74,53 RAP 53|.25 ECC 2.6217

LNCH 4?NTH LNCH TIM( L-I TIME INJ LAT IMJ LONG INJ RT ASC INJ ATMTM _NJ TIME PO _ST Y|N ]NJ _ LAT lNJ 2 LONG

68.95 16 14 26 4418.35 -J0.53 194.47 Z01.55 56.69 J? 28 4 3818.5 -14.86 187._B

]11.05 Zl 23 52 3479.11 -I0.54 I_0.52 201.34 56.89 22 25 1 2829.1 -14.85 114.03

68.95 16 14 26 4418,33 -10.53 194,47 201,33 56,69 J7 28 4 58_8.5 -14.86 187.9B

111.0_ 21 25 52 3429.1] -10.54 IZ0._Z 201.34 56.69 22 23 1 2829.l -Jd.85 ]i4.05

6e.9_ 16 14 26 4418.35 "|0._3 19A.47 201.3_ 36.69 17 E8 4 5818.5 -]4.86 187.98

111.05 21 23 52 3429,1] -10.54 110.52 Z01.34 36,69 12 23 1 2879.1 -14.85 114.05

OIFFERENTI4L CORRECTIONS MIO-COURS( IX(CUT]Of ACCURACY ORBIT O(TERNINATION ACCURAC_

TOE 5.5478 TRA-3.69_0 TC5 *.5227 BAU .6885 SGT 3597.Z $GR 686,4 SG5 78.8 ST Z085.? SR 215.2 SS 596.3

ROE -.1|42 RRA .9718 RE5 .0118 FAU .0_500 RRT -.8_47 RRF -.5854 RTF .9395 CRT -.6397 CRS .4947 CST -.9844

rOE 1.1389 FRA -.6326 FC3 -.2197 BSP 10814 $GB 5465,9 RZ3 -.5325 RI3 -.9551 LSA 2169.2 MSA J95.0 SSA _.6

8OE 5,5497 BRA 3,8177 BE5 .5_18 FSP -263 SGJ 3444,7 86_ 58Z.9 THA 170.41 ELl 20_$.Z EL2 165,1 ALF 176.20

LAuNcH OATE JAN 3 1986 FLIGHT TIM( 126.OO ARRIVAL 0AT( MAY 11 1962

I_er_ENTRIC CONIC 01STANCE 385.989

RL 147,10 LAL -.00 LOt- 104.21 VL 27.907 GAL -9.54 A2L 77.89 NCA 189.91 SMA 129.39 ECC .21367 _NC12.1091 VJ 30.287

RP 108.g1 LAP -2.07 LOP Z95,90 VP 37.570 GAP 8.36 ATP 101,93 TAL 221.51 TAP 51.22 RCA I01.?5 APO J57,O4 VZ 34.795

R( J42.4_6 GL 45.17 GP -46.2_ 7AL 124.73 2AP 1_0.72 ETS 293.10 ZAE 115.22 ETE 206,67 7AC 74,25 ETC 133,54 CLP-160.64

PLANETOCENTRI( CON|C

(5 66.272 VHL 8.1410LA _8.1_ RAL _7.93 RAO 65_9.5 V£L 15,698 PTH _._0 VHP 8.265 DPA o62.77 RAP 540.65 ECC 2.0907

LNCH 4_NTH LNCH TIM( L-I TIME INJ LAT _NJ LONG _NJ RT ASC |NJ A2MTH JNJ T_M( PO CST T;M |NJ 2 LAT INJ 2 LONG

90.00 19 23 28 3738.52 -14.28 145.63 197.07 65._9 20 25 46 3138.5 -17.50 13B.a_

90.00 18 25 0 39_8.30 -8.8_ Jf16.71 J94.77 62.92 19 50 28 35Z8.5 -12.18 149.84

100.00 21 41 48 3291.54 -20.19 113.54 199.78 87.48 ZZ 36 40 1691.3 -25.0? 107.92

100.00 18 49 11 3849,51 -2.94 14?.85 19|,|8 60._4 19 53 50 5249.3 -6.88 141,28

110,00 25 55 49 2875,05 o28.40 87,|8 Z03._7 70.13 24 43 42 _73;| -50,84 78.85

]JO.00 18 31 49 584].?G 4.54 141,8_ 186.34 56.08 19 53 5J 524t.8 .06 136,41

OXFFERENTIAL CORRECTIONS M_0-COUR$( EXECUTiON ACCURACY OR_|T 0ETERMINATION ACCURACv

70( 2.4033 TR_'3o409S TC3 ".9258 BAU ,8187 SGT 5_39,3 SCA_ 40|.1 SG3 ]00.2 ST J878.7 SR 168.6 5S 548.3

ROE .J766 RRA .4739 RC5 -.0215 FAU .05480 RRT -.5451RRF -.J55| RTF .8986 CRT .3?02 CRS -.5981 CST -.9659

FOE 1.0715 _RA -.598t _C_ -.4346 BSP 11160 " $GB 3362.0 RZ5 -.4_B0 RI3 -.8961 LSA 1933._ N$A 706.B $SA Z,6

802 Z.4098 BRA 3.4427 BE3 .9140 FSP -_52 $GI 3546,| SGZ 536.Z THA 176.43 ELI 1879.? EL2 /56.6 ALr 1.92

2230



JPL TM 33-99 EARTH--VENUS TRAJECTORIES qVOL 2, 1965-663

LAUNCH 0ATE JAN 5 1965 rLI_NT TIN( lZJ.O0 ARRIVAL 0ATE MAY 13 1966

H[L|OC[NTRIC CONIC

RL 147.10 LAL -.00

RP 108.91 LAP -Z.Zl

RC 144.73? GL 40.50

PLANETOCENTRI¢ CONIC

C3 52.439 VNL 7,241

LNCN AZHTN LNCH TIM_

90.00 Zl ZZ 12
90,OO ld 3_ 4

100.00 13 Z 41

t00.00 17 41 16

110.00 0 52 47
IlO.OO I8 II 46

01Fr[R[NTIAL COQR[CTIONS

TOE 1.9244 TRA-3.1922 TC3-1,2577 BAU J8|9

ROE .ZD?Z RRA .3156 RC3 -,0265 FAU .04069
F0[ 1.00S6 FRA -.5313 FC3 -.67J7 8SP 1|458

80E J.9376 BRA 3.207? 8C3 1,2580 FSP -378

OISTAN{[ 389.693

LOL 104.21 VL Z7.8|3 GAL -9.1g AlL 60,li HCA 195.04 SMA 123.8| ECC .E1255 INC |.350! vl 30.la?

LOP Z97.06 VP 37.504 GAP 8.50 AlP 99.61 TAL Z19.55 TAP 52.59 RCA 101,43 APO 156.16 v2 34.761

GP -37J4 ZAL 11e.04 ZAP 137.82 ET$ 198,90 ZAE I|0.50 ET£ 205.14 1A¢ 71.26 [?C 141.5Z CLP-159.7#

DLA 23.98 RAL 309.56 RAD 6568.9 VEL 13.183 PTM 2.41VMP ?.406 OPJ -33.97 RAP 337.71 [CC 1.6630
L-! TIME INJ LAT INJ LONG INJ RT AS¢ INJ ATNTH INJ TIME PO CaT TIM |NJ Z L&T INJ I LONG

330A,26 -24,A9 117.96 197.38 ?5.32 21 I? 27 2704,3 -16.27 109.74

4_48.37 t.80 174.68 187.O_ 61.?_ _? 49 53 3648.3 "Z.19 160.O_

2980.77 -26.87 94.82 198.04 76.37 Z3 52 23 2380.__ -18.47 86.39
4047.05 3.75 158,70 f83.83 60.32 IB 49 53 3447.J -.13 132.17

1848.65 -32,52 71,03 199,A7 78,85 1 36 56 1048.? -33.72 61.00

3951,93 8.89 148o45 182.79 56.81 19 17 38 3331.9 4.26 141.16

HI0-COURS[ EXECUTION ACCURACY ONSIT DETERMINATION ACCURACY

5GT 3639.8 SGR 3ZO,A $G3 115.6 ST 1735.2 SR 183.2 $6 517.0

RRT °.3?0_ RR_ .0995 RTF .8729 CRT .5733 CR6 *.8052 CST -.9474

SG8 3653.B RZ3 -.4576 R13 -JTI? LGA iSOS.g HSA 216.8 SSA 3.?

SGI 3641.7 SGE 297,5 THA I76,11 ELI |?36.4 EL2 149,0 ALF 3.49

LAUNCH 0AT( JAN 5 1966 FLIGHT TIME 1_0,00 ARRIVAL OAT( NAY 15 1966

HELI(X[NTRIC CONIC

RL 147.10 LAL -,00
RP 108.93 LAP -2.35

RC 147.008 GL 37.13

PL_NETO([NTR;C CON;C

C3 A4,718 VHL 6.1_8

LNCH AFNTH LNCN T|N(
90.00 12 9 16

90.00 16 8 6

100.00 13 44 17

lOO.OO 17 13 46

1|0.O0 1 25 30

110.00 17 32 35

OISTANC[ 395.403

LOt. lOA.21 VL 27.740 GAL -8.85 aTL 81.53 HCA

LOP 300.22 UP 37.440 GAP 8,63 AlP X.14 TAL

GP -31.67 ZAL 129,81 lAP 143.06 ETA 303.04 zA(

196.19 _A 12{.23 ECC .11161 INC 8.4697 Vl 30.267
lIT.?7 lAP 53.96 RCA lOl.10 APO 155.37 V2 3A.768

121.88 IT( 202,?$ 7AC £9,84 (TC 143.91CLP-159.91

OLA Z0.65 RAL 31J.31 RAO 65_!.7 VEL 12.$88 PTH Z,39 VHP 6,991 OPa -4?.34

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTM INJ TIN( PO CaT TIM

3121.45 -21.03 105,18 195.59 81.22 23 1 17 2511.4

4351.63 4.91 130,46 I84,97 62.08 17 18 57 3751.6

Z815.07 -28.97 82.96 195.91 82.27 24 $1 IZ ZZlS.l

4133.26 6.63 I63,47 184,03 60.79 18 22 39 3533.3

2310.49 -33,85 60,49 196.35 84.95 2 7 21 1910.7

AOlO.Al 10.89 151.60 181.47 57.38 18 59 AS 3410.4
DIFFEREMTIAL ¢ONR(CTION8 NID-COUR$[ EX(CUTIOq ICCURACY

T0( 1.6446 fRA-3,02_ 7C3-I.3456 8AU .9243 SGT 3733.9 SGR 281.4 SG3 125.8

RO( .2041 RRA .2397 RC3 -.0160 FAU .04394 RRT -.30Z9 RRF .1751 RTF .8567
FOE .9374 FRA -,4826 FC3 -.8509 _$P I|739 $GB 3746,3 223 -.4575 R|3 -J560

ROE 1.6572 BRA 3.0393 9C3 1.5437 FSP -409 SGJ 3736.9 SGZ 268.1 THA 176.69

RAP _37,02 [CC 1.7361
INJ Z LAT INJ l LONG

-17.97 96.64

1.14 173.61

-29.73 74.74

2.69 156.90

-34.18 51.16

6.48 145.24
ORBIT 0[TERMINATION ACCURACY

ST 1637.6 $R 186.8 SS 491.5

CRT .6261 (RS -.8686 CST -.9300
LSA 1705.3 NSA 224.4 SSA 5.0

ELI 1641.8 EL2 J45.3 ALF 4.J2

LAUNCH OAT[ JAN 5 1966 FLIGHT TIME 131.DO ARRIVAL OATE NAY l? 1966

HELIOCENTRIC CONIC DISTAMC( A01.113

RL 141.10 LAL -.00 LOL 104.2| ¥L 27.659 GAL -8.50 AlL 62.48 HCA 199.33 SMA 12?.68 ECC .21063 INC ?.5230 v! 30.26T

RP 106.94 LAP -l.48 LOP 303.39 UP 37.3?9 GAP 8.90 AlP 97.10 TAL Z15.99 TAP 55.32 RCA 100.?6 APO 154.60 Vl 34.?66

RC IA9.166 Gk 34.65 GP -27.06 7AL 130.63 ZAP 147.04 [TS 306.45 ZAE |14.10 (T( 200.45 ZAC 69,48 ETC 149.36 CLP-160.41

PLAN[TO_[NTRIC CONIC

C3 39.681 YML 6.300 OLA 19.64 RAL 313.08 RA0 6568.5 VEL 12.691 PTH E.31 VHP 6.778 DPA -4Z.19 RAP 337.34 [CC J.653!

LNCH AFNTH LNCH TIME L-] TIME INJ LAT INJ LONG INJ RT A$C INJ AZHTM IMJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

90.00 El 39 13 3008.44 -17.95 96.90 194.34 65.27 13 19 20 240£.4 -26.3J 66.2§

90.00 1S 50 17 4409.35 6.65 183.54 184.32 62.41 IT 5 44 3606.3 1.90 IZGJ?

I00.00 0 13 46 I?07.78 -29.69 75.0? 194.48 86.36 1 0 54 llOfJ -29.68 66J?

100.00 1? 0 11 4180.24 8.18 166.09 183.49 61.15 18 1O Z 3580.2 4.27 159.49

|10.00 I 48 32 2417.34 -34,18 53.23 |94.69 $9.13 l 18 50 181?.5 -33.91 44,00

110.00 17 44 5 A043.25 12.05 153.39 I$I.17 5?.77 |9 5| 28 3443.Z 7.71 146.98
D]FFE#£NT]JL C_RECTION$ _]D-_OUR_[ EXECUTION ACCURACY ORB]? DEYE#M]_]ON _CCU#*Cv

T0E 1.4632 TRA-2J988 TC3-1.8048 8AU .9576 SGT 3830.4 $GR 25_._ SG3 132.1 ST 1972.0 SR 169.? SS 471.Z

N0E .J99A RRA .1935 NC3 .0015 FAU .04546 RRT -.2809 RRF .130| RTF J460 CRT .6534 CR$ ".9037 C$? -.9142

FOE ,8749 tea -.3flA FC3 -.9917 OAF JZO?? SG6 3839,Z 223 -.4362 213 -.$434 LSA 1635.9 MSA 230._ 6SA 6.3

B0[ 1.4787 8RA Z.9032 BC3 1,$048 FSP -428 SGI 3831.1 302 249.1 THA 1?$,90 ELI 15??.0 EL2 143.Z ALF 4.59

LAUNCH DATE JAN 5 1966 FLIGHT TIN( 134,00 ARRIVAL DATE MAY 19 1966

HELIOCENTRIC CONIC

RL 147.10 LAL -.00

RP I0_.94 LAP -2.61

RC |51.311 GL 32.77

PLAN[TOCENTRZC CONIC

C3 36.024 VHL 6.002

LNCH _?NT_ LN_H Tlt4_
90.00 23 0 39

9O.00 15 43 IJ

IDO.DO 0 35 31

I00.00 16 3A 35
110,O0 Z 5 59

110.00 17 40 37

DISTANCE AOL821

LOL 104.21 VL 27.579 GAL -8,14 ATL 83,17 HCA 202,49 SMA 127.14 [CC .21019 INC 6.8331 Vl 30.167
LOP _O6.35 VP 37,317 GAP 8.95 A_P 96,32 TAL 214,19 TAP 5_,67 RCA 100.42 APO 153,66 VZ 34.?83

GP -23.34 ZAL 130.77 lAP 150.|5 ITS 309.2? 7AE I15.63 [T[ 198.39 7AC 69.64 [TC 132.19 CLP-161.09

0LA |7.24 RAL 3J4J8 RAO 6568.4 V(L 12.5A6 PTM 2.17 VHP 6.671 0PA -38.06

L-I T[t4_ INJ LAT INJ LONG _J RT A$C INJ AT_TH INJ T[t4_ PO (ST 7_
292?.9? -25,26 91.18 J93.66 86.12 23 49 27 1326.0

4435.89 7.58 185,22 154.34 62.63 J6 _? 7 _35.9

Z633.60 -29.88 69.57 |93.?! 89.23 J 19 46 2033.6

4205.50 9.0| 167.5J 183.57 61.39 18 4 41 3605.5

2351,62 -3A.J2 48.09 193,64 92,27 Z 45 11 1791.6

4060,24 12.67 J54,32 181.39 57,98 18 48 38 3A60,2

OIFFER[NTIAL CONR[CTION$

TOE |.3425 TRA-2.777_ TC3-2.0433 8AU .9552

ROE .|8?8 RRA .I_A RC3 .0216 FAU .0438|

FOE .6213 FRA ".3285 FC3-1.J010 BSP J2337
80[ J.3570 BRA Z.7819 8(3 2.0456 FSP -A35

MI0-COI_R$[ (X[CUT|_I ACCURACY

SGT 3921.4 $_1 2A9.| 5G3 133.8

RRT -.2?30 RRF .1565 RTF ,83?9

eGO 3929.3 RZ3 -.AOJ3 RJ3 -,B375

$G1 3922,D $02 139.6 TMA 179.00

RAP 338,23 [CC 1.5929

-28.22 82.5J
3.65 J78.3l

-29._7 60.77

3,12 160.66

-33.43 38.91

8.35 147.69

ORBIT OETERMINATION ACCURACY

$? 1530.2 $R 194,9 SS 456.6

CRT .6771 CRS ".9293 C$T -.9002

LGA 1591.2 NSA 236.5 $SA ?.6

ELI 1533.9 EL2 142.9 ALF 4,9?

2231



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 2 1965-66

LAUNCH OAT£ JAN 5 1966 FLIGHT TIM( 136o00 ARRIVAL DATE #Av 21 1966

H[L|OCENTR]C CONIC CiSTANCE 412.526

eL 147.10 LAL -.00 LOL 104.2] VL ??.500 GAL -7.?? AZL 83.69 HCA

RP 106.94 LAP *E.72 LOP 309.71 VP 37.259 GAP 9.]0 AZP 95°69 TAL

RC 153.743 GL 3J.31 GP "20.79 ?AL J30.42 TAP 152.67 ETS 311.59 ZAE

PLANETOCENTRIC CONIC

C3 33.|69 VHL 5.759 0LA 16.37 RAL 316.7! RA0 6§68.3 V[L I?.43J PTM

LNCH A?NTH LNCH TIME L-; TIME IN] LAT

90.00 23 ]6 57 ?872.60 "28.32

90_00 15 4j 29 4449.57 _:OO

100.00 0 51 23 2580.?? °29.87

100,00 16 53 40 42]6.63 9.37

llO,O0 2 19 54 2303,82 -33.93

1J0,00 J? 4] 39 4066,35 ]2.69

OXFFERENTIAL CC_R£CTION$

TOC J.2578 TRA-2.667| T(3-2,280J g_U 1.0J13

ROE .J986 RRA .]336 Re3 ,0414 FAU .0455_

roe .7762 FRA -.2694 FC3-1.1900 BSP 12650

8DE 1.2734 8RA 2.6704 BC3 ?.2e05 FSP -442

205.64 SMA ]26.6] £CC .20971 INC 6.3054 Vl 30.287

?]2.38 TAP 58.02 RCA 100.06 4PO 153.16 V? _4.784

J26.71 ETE 196.61 ZAC 70.68 ETC J34,32 CLP-161.B3

2.25 VMP 6.624 0PA -34.65 RAP 339.45 £CC J.5459

IN] LONG IN] RT ASC IN] A?MTH IN] ??ME PO CST TIN IN] 2 LAT IN] Z LONG

87.J3 193.47 90.15 74 4 5D 2272.6 -28.00 ?8.48

I_._3 I_4,,74 _2.?5 16 f5 3_ 3_49.6 4.?9 179.29

65.64 193.45 9].32 l 34 74 ]9_0.S -29.36 56.87

|68.J4 184.01 61.49 18 3 57 3616.6 5.49 161.50

44.3? 193.?l 94.46 ? 58 18 I703,8 -32,94 35.27

|54.65 181.93 38,06 18 49 ?5 3466.3 8,57 148,2!

MIO-C(_JRSE EXECUTION ACCURACY ORBIT DETERNINAT]ON ACCURACY

SGT 4013.4 $GR 245.9 $G3 138.l ST 1503.3 SR 201.9 SS 445.1

RRT o.2642 RRF .|235 RTF .8324 CRT .7007 CR6 -.9490 CST -,8886

SGB 4020.9 223 -,3569 213 o.832] LSA J562.3 N6A 241.0 SSA B,g

SG] 4013.9 SG? 237.2 THA |79.07 ELl 1510,0 EL? 143.4 ALF 5.43

LAUNCH 0ATE JAN 5 |966 FLIGHT TIN( ]38.OO ARR|VAL 0ATE NAY 23 1966

HELIOCENTRIC CONIC 0ISTANCE 4|8,226

RL 147.10 LAL -,00 LOL ]04.21 VL 27.423 GAL -7.40 AZL 84.1] HCA

RP |08.94 LAP -2.83 LOP 312.87 VP 3?,202 GAP 9.24 AZP 95.16 TAL

RC 155.962 GL 30.15 GP -18.57 ?AL 129.?0 TAP I54.77 ET$ 313.50 ?A_

PLANETOC£NTRIC CONIC

C3 30.831 VHL 5.5_3 0LA 15.15 RAL 318.58 RAO 65_.2 ¥EL ]2.337 PTH

LNCH AZMTH LNCH TiME L-I TrME IN] LAT

90.00 23 29 52 2833.25 "28.28

90.00 J5 43 33 4452.12 8.08

lO0.O0 1 3 50 2542,69 -29.7?

lO0.O0 16 56 12 4217,72 9.4l

llO.OO 2 3J 24 2268.91 -33.21

IJO,OO J? 45 ? 4064.46 ]2.62

o|rF[R[NTIAL CORRECTXON$

TOE |.IgBB TRA-2.5_4 TC3-2.5135 BAU 1.0363

ROE .201J RRA .1103 RC3 .0603 FAU .04501

FOE ,7359 FRA -.2139 FC3-1.2639 BSP I2988

606 1.2155 8RA 2.5628 BE3 7.5142 FgP -448

?08,80 SNA J26.JO ECC .20938 INC 3.8863 Vl 30.287

2]0.55 TAP 59.34 RCA 99.70 APO 152.50 v2 34.784

127.50 £TE 195,]l zAC 71.86 ETC 136.48 CLP-162.6J

?.22 VMP 6,6J4 OPA -31.74 RAP 340.89 ?CO J.5074

IN] LONG IN] RT A$C IN] AZNTH |NJ TIM( PO CST TIM IN] 2 LAT IN] 2 LONG

84.25 J93.66 91.60 ?4 17 5 2233.2 -72.25 73.63

186,|4 J85.42 62.77 16 57 45 3832.I 4.37 179.43

62.83 J93,60 92.79 1 46 13 ]942.9 -29.07 54.10

]68,_ |84.?J 6|,50 18 6 29 3617.7 3,53 16J.56

41.67 ]93.24 96.05 3 9 13 I668.9 -32.50 32.64

I54.55 ]82.68 58.04 18 3? 5J 3464.5 8.30 148._!

M_0-COUR$E EXECUTION ACCURACY ORBIT DET[RMINAT|ON ACCURACv

SGT 4105.7 SGR 248.0 6G3 139.3 ST _488,4 SR 210.5 55 436.4

RRT -.2502 RRF .0913 RTF .8799 CRT .7754 CR5 -.9644 CST -.8794

SG_ 4113,J R23 -._093 R13 -.8266 LSA 1546.| MSA 244.2 SSA JO.!

SGI 4106.J $G2 240,l THA ]79.|3 ELI 1496.3 EL2 J44.1 ALF 5.9!

LAUNCN 04T£ JAN 5 1966 FLIGHT TIME 140.00 ARRIVAL CAT[ NAY 25 1965

HELEOCENTR]C CON|C

RL 14?.J0 LAL -.00

RP 108.94 LAP -2.93

RC 158.168 GL 29.22

PLANETOCENTRIC CONIC

C3 Z_.852 VHL 5,37J

LNCH A_NTH LNCN TIME

90.00 23 40 24

90,00 15 48 27

100.00 I J4 8

t00.00 17 i 20

lj0.00 2 4l 13

i10.O0 17 50 4_

CIrFERENTIAL C(_RRECTIONS

T_E 1.1375 TRAoA.4750 TC3-2.?777 _AU 1.0716

ROE .2032 RR_ .08?8 RC3 .0756 r_U .04505

rOE .6838 rRA -.lBJJ FC3-1.35]7 8SP J3867

802 J,J555 BR_ 2.4765 _C3 2.7788 FSP -492

0|STANCE 473.918

LOL I04.2] VL 77.347 GAL -T.0Z A?L 84.46 HCA 211.95 SMA 125.60 ?CO .2092] INC _.5436 Vi 30,287

LOP 3J6.04 VP 37.|47 GAP 9.39 ATP 94,71 TAL 206,?1 TAP 60.66 RC_ 99,33 *PO 15J,88 vZ 34,785

GP -16.78 ?_L 128.66 TAP 156.57 [TS 335,06 74E 128,11 [TE J93.83 ?AC 73,Z9 ETC 1_6.14 CLP-163.40

0L_ 15.44 RAL 320.52 RA0 6568.2 VEL 17.257 P?H Z.?] VNP 6.630 DPA -29.21 RAP 342,49 [CC ].4746

L-I ?]ME IN] LAT IN] LONG IN] RT ASC IN] AZMTH IN] TIME PO (ST TIM ]NJ 2 LAT IN] Z LONG

2605.7J -28.21 82.74 ]94.18 92.60 24 ?? 10 2205.7 -27.5_ 73.64

4446.43 7.9] 185.82 186,30 62.?? l? 2 34 3846.4 4.19 129.1_

25]6,10 -29.62 60.84 194.09 93.83 I 56 4 1916.1 -28.P2 52.14

42l].22 9.20 162,83 185.61 61.43 16 ll 31 3611.3 5.31 161,20

2243.64 -33.5] 39.72 193.65 97.19 3 18 37 1643.6 -32,15 30.25

4056.50 12.53 154.1J J83.62 57.93 18 58 ?J 3456.5 8.21 147.69

MI0-COUR$E EXECUTION ACCURACY ORBIT 0?TERMINATION ACCURACY

SGT 4229,3 SGR 251,0 $G3 141.5 ST 1456.I SR 2J_.7 55 420.0

RRT -.23]? RRF .0505 RTF .6330 CRT .7438 CR5 -.9743 CST -.8717

SG8 4235.7 R?3 -,2505 RJ3 -.6328 LSA 1523.2 MSA 243.4 ss_ 11.6

SG] 4228.7 sG2 244.2 THA 179.2] ELl |477.2 EL2 J45,3 ALF 6.)8

LAUNCH OAT? JAN 3 1966 FLIGHT TIME 142.O0 ARRIVAL _ATE N4V 27 1966

HELIOCENTRIC CONIC

RL |4T.lO LAL -.OO

RP 108.94 L_P -3.02

RC 160.359 GL 28.45

PLAN(TOCENTRIC CONIC

C3 27.133 VHL 5.209

LNCH AZMTH LNCM TIME L-_ 71M[ IN] LAT

90.00 23 49 IO 2787,5_ -28.14

90.00 15 55 46 4433,93 7.52

lO0.O0 I 22 50 2498.16 -29,58

IO0.O0 17 8 42 4198.58 B.79

I10.OO E 49 46 2276.09 -33._5

110.00 17 58 14 4043,42 12.06

DIFFERENTIAL CORRECTIONS

TOE 1.1545 TRA-2.3240 TC3-2.9576 BAU ].0734

ROE .2099 RR4 .O?JB RC3 ,0961 FAU .0474J

rOE .6815 FR4 -.0963 FC3-].3530 BSP 13239

90E 1.1735 BRA 2.3252 Be3 2.9591 FSP -425

OISTANCE 479.613

LOL 104.21 VL ?7.272 GAL -6.63 AZL B4.74 HCA

LOP 3]9.20 VP 37.093 GAP 9.54 A?P 94._0 TAL

GP -15.30 ZAL 127.40 ZAP ]58,14 ETS 516.32 ZAE

215.ll S_A 175.12 ECC .20916 INC 5.2566 Vl 30.2_7

206.86 TAP 61.97 REA 98.95 APO |5|,29 V2 34.787

128.60 ETE J92.75 ?AC 74.92 E/C 159,57 CLP-164.|9

0LA

IN] LONG |NJ RT ASC IN] 4?MTH IN] TIN?

80_92 194.98 93.26 74 35 3?

J85.]1 J87.37 62.6? 17 9 40

59.52 194.87 94.53 2 4 29

161,12 186.69 61.31 18 IB 41

38,37 194.38 97.97 3 26 54

I53,40 164.73 57.77 19 5 36

MID-COURSE EXECUTION ACCURACY

SGT 4258.5 SGR 264.7 $G3 139,5

RRT -.206] RRF .05?? RTF .8194

SG_ 4266,? R73 -.23?2 R]3 -.8J97

SGI 4258,8 5G? ?59.0 THA J79.26

]5,3? RAL 322.53 RAO 6568.J VEL 12.186 PTM ?.19 VMP 6,662 OPA -26.95 RAP 344.2| ECC 1.4465

PO CST TIN IN] 2 LAT IN] ? LONG

2167.6 -?7.39 72,33

3833.9 3.79 |7B.4!

]898.7 -28.64 90._4

3596,6 4._9 |60,50

J676.| -3J.89 29.43

3443.4 7.7_ 146.99

ORBIT 0ETERNINATION ACCURACY

ST 150J.3 SR ?32.? $5 436.4

CRT .7643 CRS -.9865 CST -.870?

LSA ]560.6 NSA Z48.B $S_ ]Z,4

ELI J5J2.4 EL2 14_,0 4LF 6.98

223?



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 2, 1965-663

LAUNCH DATE JAN t 1966

HELIOCENTRIC CONIC

RL J42.10 LAL -.OO

RP 108.9] L4P -3.10

RC 16Z.556 GL Z7.81

PLANETOCENTRIC CONIC

(3 15.6Z6 VNL 5.062

LNCH ATNTN LNCH TIN[

90,00 0 0 33

90.00 16 5 3

100.00 1 50 Z3

I00.00 |T 17 55

I10,O0 Z 57 29

110.OO 18 7 18

FLIGHT TIME 144.00 ARriVAL CArE NAY 19 1966

0ISTANC( 435.296

LOL 104,ZJ VL 27.199 GAL -6.Z3 47L 94,99 HCA Z]8,27 SMA |24.25 [CO .20933 |NO 5.0||4 Vl 30.887

LOP 382.37 VP 37.04] GAP 9,T0 A?P 93.94 TAL Z04.99 TAP 63.26 RCA 99.56 APO 150.74 V2 34.789

GP -14.06 7AL 115.89 TAP 159.54 [T$ 317.50 ZAE 129.00 ET[ 191.93 ZAC 76.68 ETC 160.91 (LP-J64.99

eL4 15.46 RAL 374.63 RA0 6569.0 ¥[L ]2.|24 PTH Z.17 VHP 6.TOB OPA -24.9| RAP 346.02 ECC I,AZI?

k-J TIME IN] LAT IN] LONG JNJ RT ASC IN] &ZNTH IN] TIME PO EST TIN IN] 2 LAT IN] 2 LONG

2776.96 "28.|0 80.|4 196.03 93.6§ 0 46 50 2177.0 -27,30 71,57

4416.22 6.96 184.J0 188,6Z 62,48 17 IB 59 3816.Z 3.22 17?.42

2487.30 -29,52 58.71 195.9] 94.94 2 11 50 1887.3 -29.51 50.06

4181,11 8.Zl 166.]4 187.94 61.16 18 87 36 3391,1 4.30 159.53

2214,74 -33.24 37,51 195.40 98.47 3 34 24 1614.1 -31.71 29.61

4026.44 JI.44 152.47 186.00 5T,57 |9 14 24 3426.4 7.08 ]46,09

ozrFERENTIAL CORRECTIONS

TOE 1.1412 TRA-Z.ZlZO TC3-3.2006 BAU 1.0972

ROE .2141 RRA .0538 RC3 .1105 FAU .04140

r0E .6599 FRA -.O521 FC3-1.3986 BSP 1385Z

BO[ 1.1611BRA Z.ZIZ7 BC3 5.2025 FSP -433

LAUNCH OATE JAN 5 ]966

HEL|C_ENTRIC CONIC

RL 147.10 LAL -.00

RP I08.92 LAP -3.17

RC 164.699 GL 22.26

PLANE TO(ENTRIC CONIC

C3 24.189 VHL 4.928

LNCH ATMTH LNCH TIN[ L-I TINE IN] LAT

90.00 0 6 59 277Z.84 -28.08

90.00 16 J6 JO 4399.93 6.26

I00.00 I 37 0 2481.56 -29.49

IO0.O0 17 28 50 4159.46 7.30

llO.O0 3 4 31 2208.73 -33.18

110.00 18 17 48 4006.05 10,69

O|FFERENTIAL CORRECTIONS

TO_ J.J448 TRA-Z.O886 TC3-3.4389 BAU J.I]74

ROE .2186 RRA ,0374 RE3 ,IE39 rAU ,04010

FOE .6403 FRA -.0030 F(3-].429Z BSP 13925

BO[ 1.1653 8RA 2.0890 BE3 3.4411 FSP -432

NIO-COUR$( (XECUT|ON ACCURACY C_B[T 0ETERNINA TION ACCURAEV

SGT 4349,4 SG_ 274,2 SG3 138.4 ST 1511.6 SR 243.0 SS 453.7

RRT -.IT92 RRF .04Z5 RTF .8198 CRT .8]07 ORS -,9923 CST -.8691

SGB 4358.0 R23 -.1930 RJ3 -,8196 LS4 1571.9 NSA 247.3 $$4 13.6

5G1 4349.6 $GZ 269,8 THA J29*35 EL] 1524.5 [L2 141.1 ALr 7.49

fLIGHT T|M( 146.00 ARRIV&L DATE NAY 31 1966

D_$T&NC( 440.975

LOL 104,21 VL 27,126 GAL -5.82 AZL 85.20 HCA 221.43 SNA 124.19 ECC .20966 INC 4.7982 Vl 30.297

LOP 323.53 VP 36.991 GAP 9.83 ATP 93.60 TAL 203.1Z TAP 64.55 RCA 98.15 4PO 150.23 V2 54.792

GP -13.00 7AL ]Z4.l? ZiP ]60.B0 (T$ 318.04 ZA[ 129,33 (TE 191,04 7AC 78.55 [TC 16|.69 CLP-165.76

0LA |5.71RAL 326.83 RAO 6368,0 VEL 12.069 PTH Z.16 VHP 6.765 OPA -Z3.OZ RAP 347.89 [CC 1,3997

INJ LONG INJ RT A$C |NJ AZNTH _NJ T|NC PO CST T|N INJ 2 LATINJ 2 LONG

79.84 197.3Z 93.80 0 53 |Z 2172.8 -27.26 11.28

182.84 I<30,05 62.33 17 29 24 3793.9 8.50 176.17

58.37 197.20 95.13 2 ]8 23 1882.6 -ZS.AT 49.71

164.93 ]89.38 60.98 18 38 9 3559.5 3.57 158.34

37.05 196.67 98.74 3 41 20 1608,7 -31.62 28.17

151,36 |87.43 57.34 19 24 34 3406.1 6.31 145,01

NJ0-COUR$[ EX[CUTZON ACCURJCY ORBIT C[TERMJNA TION ACCURACY

SGT 4429.7 SGR 283.6 5G3 137.7 51 J534.2 SR 254.5 55 435.8

RRT -.J301 err ,0369 RTF .8190 CRT .8388 CR$ -,9959 CST -.8709

$68 4438.9 RZ3 -,1622 R13 -.8189 CSA 1596.3 N54 244.7 SSA 14.8

5G| 4430.0 SG2 282,3 THA 179.44 ELI 1549.1 EL2 J37.2 ALF 7.99

LAUNCH OATE JAN 5 1966

HELIOCENTRIC CON1C

RL 147.10 LAL -.O0

RP lOB,91 LAP -3.23

RC J66.847 GL 26.77

PLANETOCENTR|C CONIC

C3 23.099 VNL 4.B06

LNCH A?MTH LNCN TIME

90.00 0 12 36

90.00 16 25 58

lO0.O0 J 42 55

I00.00 ]7 41 20

;J0.00 3 II 4

110.00 ]8 29 41

FLIGHT TIME 148,00 ARRIVAL OAT[ JUN Z ]965

0]STANCE 446.646

LOL 104.21 VL 27.055 54L -5.41 ATL 85,39 HCA 224,39 5NA ]Z3.75 [CC .21016 INC 4.6]00 V] 30.28?

LOP 328.70 VP 36.942 GAP 10,0] ATP 93.29 TAL 20],_3 TAP 65.81 RCA 97.74 4PO ]49.75 V2 34.796

GP -I2.10 ?AL 122.26 Z_P 16t.96 ET$ 318.55 Z4E ]29.63 ETE 190.36 ZAC 80.52 [TC 162.85 CLP-166.52

DLA 16.10 RAL 329.14 RA0 6567.9 V[L J2.020 PTH 2.15 VHP 6.930 0P_ -2J,26 RAP 349,0J ECC 1.360]

L-I TIN( IN] LAT ZNJ LONG |NJ RT ASC |NJ AZNTH INJ TINE PO CST TIN IN] Z LAT IN] Z LONG

2774,47 -28.09 79.96 198.86 93.74 0 36 51 2174.5 -17,27 7].39

4367.75 5.43 181.36 191,67 62.17 17 41 46 3767,8 1.66 ]?4,71

2483.21 °29.49 58,42 198.73 95.10 2 24 18 1883,2 -28,4T 49.76

4134.24 6.57 163,52 191.00 60.79 18 50 14 3534,_ 2.7Z 156.95

2207.43 -33.17 36.95 198.2l 98.79 3 47 5l 1607.4 -31.60 ZB.0?

3962,79 9,84 150,11 189.07 37.10 19 36 4 3362.8 5,43 ]43.78

CZFFERENTIAL C(_qRECTION$ MID-COURSE EXECUTION ACCURACY O28]T CETERNTNATZON ACCURACv

TOE I.IS83 TRA-1.9582 TC3-3,6784 BAU 1.156? SGT 4506.9 SGR 297,4 SG3 136.7 ST 1565.0 SR 266.0 SS 439.5

ROE .Z230 RRA .022l Re3 ,135T FAU .03873 RRT -.lZO0 RRF .036J RTF .8]89 CRT .8664 CRS -.997A CST -.875]

rOE .6237 FRA .0405 FC3-1.4516 BSP 14189 SGB 4516.7 RZ3 -.J358 RJ3 -.8]88 LSA 1629.5 MSA 240.4 55A 15.9

BOE 1,1796 BRA 1,9384 BE3 3.6809 rsP -429 SGI 4507.| 5GZ 293,3 THA 179.34 EL| 1562.0 EL2 13J.4 ALF 8.44

LAUNCH DAT£ JAN 5 1966 FLIGHT TIPq[ 150.00 ARRIVAL 04 TE JUN 4 1966

HELIO_ENTR|C CONIC ll_ET&NC( 452.311

RL 147.10 LAL -.00 LOL 104.21 VL Z6,886 GAL -4.98 AZL 85.56 HCA 227.75 SNA 123.31 ECC ,2J084 INC 4,4416 v] 90.287

RP t08.89 LAP -3,29 LOP 331.87 VP 38.896 GAP 10.17 AZP 91.99 TAL 199.34 TAP 6?.09 RCA 97,3l APO 149.31 V2 34.900

RC 168.980 GL 26.33 GP -11.33 ZAL 120.17 ZAP |63.03 £TS 318.86 ZA[ ]29,89 (T[ 189.79 ZAC 92.55 ETC 163.69 CLP-167.28

PLANE TC_ENTR|C CONIC

C3 22.041 VHL 4.695 0LA 16.59 RAL 33].57 RAO 656?.9 VEL 11.926 PTH 2.]3 VHP 6.902 DPA -]9.60 RAP 35|.79 ECC ].3627

LNCH AZHTH LNCH TIM( L-I TIH£ INJ LAT INJ LONG INJ RT AS( INJ AZMTH INJ TIME PO CST TIN ]NJ 2 LATINJ 2 LONC

90.00 0 J? 34 2781.33 -28,J2 80.46 200.63 93.49 I 3 55 2181,3 -21.34 7J,88

gO.O0 16 43 24 4338,J3 4.48 179.70 ]93,30 62.0J 17 55 42 3739.1 ,70 J73.O6

JO0.O0 J 48 J7 2488,77 -29.53 58.83 200.31 94.89 2 29 46 18BB.$ -28.54 50.J6

100.00 J7 59 22 4J05.92 5.7E ]61.95 192.82 60,6] 19 3 49 3505.9 ],76 ]55.40

110.O0 3 17 16 2210.32 -33.20 37,j? 200.00 98.66 3 54 6 J6J0.4 -3].64 28,29

110.00 ]8 42 52 395?.08 8.88 ]48.73 ]90,89 56.85 19 49 50 3357.1 4.46 ]42.43

OIFFERENTIAL CORR((TION$ MI0-COUR$E [X(CUTION ACCURACY ORBIT 0_T[RNINATI(_N ACCURACY

TO[ J.|810 TRA-1,8_9 TC3-3,9|89 BAU ],1556 SGT 458],9 SGR 309.6 5G3 135.6 51 1604.1 5R 277.6 SS 444.7

ROE ,2274 RRA .0079 RC3 ,1458 FAU ,03735 RRT ".0895 RRF .0391RTF .B]95 CRT .8926 CRS -,9970 CST -.88J3

FOE .6095 FRA .0843 FC3-1.4669 BSP J445J 5GB 4592.4 R23 -,1135 R|5 -.9194 LSA ]67],2 NSA 234.2 SSA ]7.1

BOE 1,2022 BRA 1,8209 BC3 3.9216 rsP -427 SG! 4582,0 SG2 305.3 TNA J79.65 ELI ]623,3 EL2 ]23.? ALr B.83
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES *VOL. 2, 1965-66_

LAUNCH 0ATE JAN 5 J966 FL]GNT TIME 182.00 ARRIVAL D4T[ JUN 6 1966

HELIOCENTRIC CONIC DISTANCE 457.967

RL |47.|0 L4L -.00 LOL 104.2] VL 26.9J7 GAL -4.54 A?L 85,71HCA 230.9] SMA ]22.89 [CC .ZJ|TJ

RP |OS.SD LAP -3.33 LOP 335.04 VP 36.850 GAP |0.34 ATP 92.7i TAL |97.43 TAP 68.54 RC4 96.8?

RC J?J.Og6 GL 25.90 GP -JO.6S ?AL 1|?.89 TAP 164.03 ET8 318.95 ZA[ 130.|4 ETE ]B�.Z? ?AC 84.65

PL4NETOCENTRIC CONIC

(3 2].106 VHL 4.594 DLA ]7.18 RAL 354.|3 RAD 6567.9 VEL 11.937 PTH 2.|2 VMP 6.982 DPA -18.01

LNCH 4?NTH LNCH TIME Lol TIME _NJ LAT INJ LONG INJ RT A$C INJ AZNTH INJ T_H[ PO CST TIN
90.00 0 Z| 59 2793.J0 -28.16 8t.32 202.£4 93.06 l B 32 2193.1

90.00 16 59 25 4305.43 3.44 |77,87 I95.35 6|.88 ]8 11 I| 3705.5

I00.00 J 53 13 2498.89 -29.58 59.57 202.34 94.50 2 34 52 1898.9

|00.00 18 J0 53 4074.89 4.68 160.23 194.87 60.44 19 |8 4T 3474_9
||O,OO 3 23 14 2217.24 -33.27 37.70 202.05 98.36 4 0 ]I 1617.2

J|O.O0 18 57 21 3929.30 7.84 141.24 192.92 56.62 20 2 50 3529.3

INC 4,Z896 V] 30,287
4PO 148.9! VE 34.BO5

ETC 164.4_ CLP-168.O3

RAP 355.78 [CO 1.3474

IN| 2 L4T INJ 2 LONG

-27.44 72.73
-.35 J7].24

-28.65 50.89

.TJ 153.70
-31.75 28.B0

3.40 140.95

OIFFERENYrAL CORRECTIONS NI0-CO_R$[ EXECUT|ON ACCURACY ORBIT _ET[RNIN4TION ACCURACY

TOE 1.2139 TRA-].A?33 TC3-4.|329 BAU J.1726 SGT 4650.J SGR 521.9 SG3 154.2 ST I653.6 SR EB9.1 SS 452.|

RDE .23J8 RRA -.003I RE3 .154| FAU .03586 RRT -.0589 RRF .0466 RTF .8J99 CRT .9171 ORS -.9949 CST -.8893

FOE .5986 FRA .I284 FC3-J.4?J! BSP 14644 $GB 466J,3 R23 -.0952 R13 -.8J99 LSA J725.6 MSA 226.5 SS4 |$.2

BOE 1.2358 BRA !.6733 BE3 4.1558 FSP -420 $G| 4650.2 SG2 321.4 TMA 129.77 EL| 1674.8 ELZ JI3.B ALF 9.]5

LAUNCH 04TE JAN 5 1966 FLIGHT TIN( J54.00 ARRIVAL DATE JUN 8 1966

HELIOCENTRIC CONIC

RL J47.J0 LAL -.OO

RP J08.86 LAP -3.36

RC 123.196 GL 25.49

PL4NETO(ENTRIE CONIC
C3 Z0.288 VHL 4.504

LNCH ATMTH LNCH TIME
90.00 0 25 58

90.00 ]? l? l

|00.00 ! 57 49

100.00 |8 27 51

||0.00 3 29 3

|J0.00 |9 i3 5

OIFF[RCNTIAL CORRECTIONS

TOE |.25|7 _RA-|.52OO TC3-4.3869 BkU I.J907

ROE .2360 RRA -.0171 RC3 .J602 FAU .03447

FD[ .5874 FRA .1696 FC3-1.4708 8$P ]490?

8OE J.2757 BRA 1.520J 8C3 4.38_8 FSP -418

01STANCE 463,6|5

LOt. 104.2I VL 26.850 GAL -4.10 AZL 83.83 MCA

LOP 338.2J VP 36.807 GAP |0.52 AZP 92.44 TAL

GP -10.06 2AL 115.43 ZAP 164.96 ETS 318.86 ?A_
= :

OLA |7.86 RAL 336.84 RAO 6567.8 VEL 1|.902 PTH

L-I TIME IN| LAT

2809.52 -28,22
4270.09 2.30

2513.32 -29.66

4041.53 3,56

22ET,79 -53.37

3899.83 6.74

234.07 SMA |22.45 ECC .21279 INC 4.1504 VJ 30.287

|95.52 TAP 69.60 RCA 96.42 APO 148.55 v2 34.8]1

130.37 [T[ 188.85 ZAC 86.80 [TC |65.]2 CLP-I68.76

2.Jl VHP 7.069 OPA -16.49 RAP 355.81ECC 1.3339
INJ LONG INJ RT A$C _NJ AZMTH INJ TIME PO CST TIM INJ 2 LA TINJ Z LONG

82.52 204.91 92.46 I I2 4? 2209.5 -Z7.5S T_.9]

175.89 197.84 61.77 18 28 1| 3670.1 -].48 169.26

60.64 204.82 93.94 2 39 42 I913.3 o28.19 5J.94

158.39 192.J4 60.30 19 35 13 344J,5 -.42 I91.87

38.50 204.37 97.89 4 6 12 1627.8 -31.92 29.57
145,68 J95.J8 56.4J 20 J8 5 3299.8 2.27 139.44

NIO-COURSE EXECUTION ACCURACY ORBIT OETERNINATION ACCUR4CV
SGT 4720.I SGR 333.9 $G3 132.9 ST I708.9 $R 300.3 S$ 458.9

RRT -,0290 RRF .0545 RTF .82JB CRT .9385 CR$ -.99J3 CST -.8979

SGe 4731.9 R23 -.0784 RJ3 -._2|_ L$A 1181.5 MSA 217.J 5SA J9.4

SGJ 4720.I SG2 333.7 THj 179.88 ELI 1732.J EL2 102.3 ALF 9.40

LJUNCM 041E JAN 5 ]966

HELIOCENTRIC CONIC
RL ]47.IO LAL -.00

RP !08.84 LAP -3.38

RC 175.278 GL 2_.06

PLANETOCENTR|C CONIC

C3 19._85 VHL 4.425

LNCN A?NTH LNCH TIME

90.00 0 29 54

90.00 |7 56 Jl

]00.00 2 2 10

|00.00 IB 46 17

zlO.00 3 34 53
llO.O0 19 30 3

FLIGHT TIME |56.00 ARRIV4L D4TE JUN 10 J93_

0ISTANCE 469.253

LOL |04.Zl VL 26.184 GAL -3.64 AZL 85.98 HCA 237.24 SMA 122.08 ECC .21409 INC 4.0220 Vl 30.ZB7

LOP 341.38 vP 36.765 GAP I0.70 AZP 92.18 TAL 195.60 TAP 70.84 RCA 95.95 APO |48.22 vz 34.$17

GP -9.54 ZAL 112.81 ZAP 165.84 ET$ 318.56 ZAE J50.58 ET[ 188.45 ?AC 88.99 ETC I65.73 CLP-169.49

DLA 18.61RAL 539.68 RAO 6567.8 VEL I|.873 PTM Z.11 VMP ?.163 0PA -15.05 RAP 357.86 ECC 1.3Z23

L-I TiM_ INJ LAT INJ L(_qG INJ RT _$C INJ A?NTH INJ TIME PO CST TIN INJ 2 LAT]NJ 2 LONG

2850,46 -28.27 84,05 207.43 91.70 l 16 45 2250.5 -27.74 ?_.42

4232.3£ i.08 I73.79 200.38 61.70 I8 46 43 3652.4 -2.71 |_7.|6

2531.88 -29.73 62.01 202.36 9_.22 2 44 22 1931.9 -2B.97 53.29

4006.18 2.36 156.45 199.67 60.19 19 53 3 5406.2 -1.62 148.93

2241.80 -33.49 39.38 206.96 91.27 4 12 15 I641.8 -32.13 30.61

3869.03 5.57 144,05 I97.67 56.22 20 34 32 3269.0 1,10 137.83

DIFFERENTIAL CORRECTIONS
TOE J.2964 _RA-1.3578 TC3-4.610I BAU 1.2018

ROE .2404 RRA -.0280 RC5 .1641 FAU .03_

FOE .5773 FRA .2097 FC3-1.4614 BSP 15150

BDE J,3185 BRA 1.3_81 BC3 4.6130 FSP -415

LAUNCH 04TE JAN 5 1966

HELIOCENTRIC CONIC

RL ]47.|0 LAL -.00

RP 108.82 LAP -3.39
RC 177.34_ GL _4.62

PLAN[TO_NTRIC CONIC
C3 18.996 VHL 4.358

MI0-COUR$[ EXECUTION ACCURACY OP81T 0ETERNIN4TION ACCURACY

SOT 4786,2 SGR 345.5 SO3 131,{ ST 1772.3 SR 311.4 SS 466.3

RRT .0004 RRF .0643 RTF .8243 CRT .9568 CR$ -.9864 CST -,9072

$G0 4798.6 R23 .0640 RJ5 .8245 LSA 1847.4 HSA 206.6 SSA 20.6

5GI 4786.2 $G2 343.3 TMA .00 _LZ 1797.4 EL2 89.3 4LF 9.57

FLIGHT TIME 158.00

DISTANCE 414.880

26.719 GAL -3.16 AZL 86.J0 HCALOt. 104.21 VL
LOP 344.55 VP 36.724 GAP I0,89 AZP 91.93 TAL

GP -9.08 ?AL JJO.OJ TAP 166,68 ETS 3i8.06 ?AE

OLA 19.42 RAL 342.70 RAO 6567.B VEL 11.848 PTH

ARRIVAL CATE JUN JZ 1966

240.4I $HA J21.70 ECC ,21560 INC 3.9023 Vl 30.287

J91.67 TAP ?2.08 RCA 95.46 APO 147.93 V2 34.874

J30.29 [T[ IBS.I2 ?AC 9]_ ETC 16_.27 CLP-ITO.20

2.10 VHP

LNCH AZMTH LNCH TIN_ L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME

90.00 O 32 53 2855.79 -28.3| 85.90 210.2_ 90.77 ! 20 29
90.00 11 56 34 4192.60 -.20 171.57 203.I9 61.68 I9 6 47

100.00 2 6 ZO _534.42 -29.81 63.68 210.17 92.34 2 48 55

100.00 19 6 8 J9_9.21 J.JI I54.42 202.46 60.13 20 12 J?

IJO.00 3 40 44 2259.09 -33.63 40.9I 209,83 96.49 4 18 23

110.00 19 48 J3 3857.30 4.37 142,_9 200.43 56.06 20 52 J!

DIFFERENTIAL C(_R_CTION$ M|O-((_JR$_ EXECUTION ACCURACY

TDE J.3472 TRA-1.!86| TC3-4.8J82 8AU J.2245 SGT 4849,3 SGR 336.8 $63 J29.9

ROE .2450 RRA -.03?6 Re3 ,1657 FAU .03]65 RRT .0293 RRF ,0?62 RTF ,82?2

FOE .5686 FRA .2494 FC3-J.4427 BSP 13389 8GB 4882,4 R23 .0519 RI3 .8272

BOE 1.3898 BRA 1.!867 BC3 4,8215 FSP -4!3 SGJ 4849,3 SG2 356.? TMA ,12

7.264 0PA -!5.6! RAP 359.94 ECC 1.3|26

PO C$T TIN IN| Z LAT IN| Z LONG

2255.8 -2?,90 77.26

5592.6 -3.98 ]64.93
!954.4 -29,IT 54.94

3369.2 -2.87 147.89

1659,J -32.3? 3].90

323?,3 -,12 136.J7

OR0!_ 0_T_RMINATION ACCURACY

5T 1844.! SR 322,5 55 474.3

CRT .9212 CR$ -.9805 CST -,9J66

LSA 19_!.2 NSA J95.5 $SA ZJ,9

ELI ]8?0,6 EL2 75,1 ALF 9,66
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LAUNCH DATE JAN 5 1866

HELIOCENTRIC CONIC

RL J4?.J0 LAL -.00

RP 108,Tg LAP -3.39

RC |79.585 GL 24.14

PLANETOCENTRIC CONIC

C3 |8.524 VHL 4.304

LNCH ATNTH LNCH TIME

90.00 O 35 56

9O.OO 18 19 JO

I00.00 2 10 25

I00,00 J9 2T 23

JlO.O0 3 46 43

JlO.O0 ZO ? 34

FLIGHT TIN[ 160,00 ARRIVAL OAT[ JUN 14 1966

OZSTANC[ 4D0.496

LOL 104.21 VL 26.655 GAL "Z.6B ATL 86.21HCA 243.51 SNA 121.32 [CC .21735 INC 3.789B V! 3O.Ze?

LOP 34T.T3 VP 36,685 GAP Jl.O9 AlP 91.69 TAL 189,74 TAP 73.31 RCA 94.95 APO |47.69 V2 34.832

GP -8.6T 7AL 107.05 ZAP 167.47 [T$ 317.34 ZA[ 131.00 [T[ 187.83 faC 93.48 [TC J66.76 CLP-I?0.gl

OLA 20.27 RAL 345.88 RA0 6567.7 V[L II.BZB PTH 2.09 VHP T.372 0PA -JE.ZZ RAP Z,03 [CC J.3048

L-I TIN[ |NJ LAT IN| LONG |NJ RT A$C IN| AZNTH IN| TINE PO CST TIN IN| Z LAT IN| Z LONG

2885.42 -28.32 88.07 213.28 89.68 1 24 2 2285.4 -28.06 T9.41

4151,14 -1,54 169.26 206.29 6J.72 19 28 2l 3551.1 -5.31 162.60

2380.77 -29.87 65.64 Z|3.26 91.32 2 53 Z6 1980.8 -29,36 56.87

3931.0J -.18 152,32 205,53 60,|| 20 32 54 3331.0 -4.|6 I45.T9

ZZT9.48 -33.78 42.48 212.88 95.57 4 Z4 43 16T9.5 -32.64 33.43

3805.08 3.j4 140.70 Z03.46 55.94 21 IO 59 3205.1 -1,35 134.49

N|O-COURS[ EX[CUT|ON ACCURACY ON91T D[TERNINAT|ON ACCURACv

SG7 4903.9 SGR 367.8 SG3 128.2 ST 1925.7 82 353.6 IS 493.7

RRT .0_80 RRF .09J3 RTF .8297 CRT .9852 CRS -._736 CST -.9259

SG8 49J7,4 223 .0430 R13 .8297 LSA Z004,7 XSA 184,4 $SA 23.1

SGI 4903.7 SG2 387.2 THA ,25 ELI 1953.4 EL2 60,0 .ALr 9.6T

OJFF£RENTIAL CORRECTIONS

TOE 1.4073 TRA-I.OOI? TC3-4.9988 8AU J.2386

ROE .2501RRA -.0458 RE3 .1651FAU ,030|6

FOE .fl621 FRA .2903 FC3-1.4097 68P 15532

EDE 1.429_ 8RA !.0028 8C3 5.OOI6 FSP -40_

LAUNCH DATE JAN 3 1966

HELIOCENTRIC CONIC

RL 147.10 LAL -.00

RP 108.77 LAP -3.3b

RC J8J.409 GL 23,8J

PLANETOCENTR_C CONIC

C3 |8.172 VHL 4.263 OLA

LNCH ATNTH LNCH TIME L-I TIN[ IN| LAT

90.00 0 38 48 2919.20 -28.28

90.00 18 42 56 4108,39 -2.92

lO0.O0 Z 14 27 28|0.74 -29.89

IO0.O0 19 49 57 3892.08 oi.50

IIO.O0 3 52 35 2302.70 -33.92

JlO.OO ZO Z7 58 3772.89 1.91

D|FFERENTIAL CC_R[CTIONS

TOE 1.4681 TRA -.8108 TC3-5.158J 8AU 1.2538

ROE .2557 RRA -.0528 RE3 .J6|9 FAU .02977

FOE .5540 FRA .3288 FC3-|.3708 88P 15749

BDE I/_902 ERA .8128 8C3 5.1606 FSP "402

FLIGHT TII,_ 162.00 ARRIVAL DATE JUN 16 1966

OISTANCE 486,097

LOL 104.21 VL 26.593 GAL -2.18 AZL 86.32 HCA 246.74 SNA lZ0.95 ECC .21936 INC 3.8833 Vl 30.287

LOP 350.91 VP 36.647 GAP 11.30 AZP 91.46 TAL 187.80 TAP 74.54 RCA 94.42 APO 147.48 v2 34.840

GP -8.30 ?AL IO3.94 TAP 168.22 ET$ 316.39 ZA( 151.20 ETE 187.5_ TAC 95.77 [TC 167.19 CLP-ITI.6J

2J.15 RAL 349.21RAO $567.7 VEL |1.813 PTH 2.09 VHP ?,489 0PA -10.87 RAP 4.14 ECC 1.2991

IN| LONG IN| RT ASC IN| AZMTH JNJ T_M( PO CST TIN- ZNJ 2 LAT IN| 2 LONG

90.54 2i6.60 88.A5 J 27 Z? 2319.Z -28.19 81.87

166.87 209.68 61.82 19 51 25 3508.4 -6,66 160.19

67.87 216.63 90.1A 2 57 58 2010.7 -29.55 S9.08

150.19 208.90 60.14 20 54 50 3_92.1 -5.4T 143.64

44.Z8 2|6,43 94.52 4 31 18 1702.7 -32,92 35.J8

139.DZ Z06,76 55.86 21 30 52 3172.9 -2.58 132.81

MID-COUR$( EXECUTION ACCURACY OR91T DE TERMINATION ACCURACY

$GT A959.7 $GR 378.0 $83 126.5 ST 2008,4 $R 344.4 $$ 481.0

RRT ,0854 RRF .1057 RTF ,835T CRT .9910 CR$ -.9660 CST -.9344

SG8 4974.1 223 .0342 R13 .8337 LSA Z088.7 NSA 173.5 SSA Z4.2

SGI 4959.8 $62 379,7 THA .38 ELI 2037.2 ELZ 45.4 AIr 9,65

LAUNCH DATE JAN 5 1966 FLIGHT TIME 164.00 ARRIVAL O4TE JUN IS |966

H[LIOC[NTR|C CONIC DISTANCE 491.684

RL |47.|0 LAL -.0O LOL J04.ZI VL 26.531 GAL -1.66 ATL 86.4Z HCA 249.91 SNA 120.59 [CC .22163 INC 3.5810 Vl 3D.ZST

Rp |08.74 LAP -5.36 LOP 354,08 VP 38.6118AP 11.52 4ZP 91.23 TAL 185.86 TAP 7§.7? RCA 93.86 APO 147.32 VZ 34.849

RC 183,413 GL Z3.02 GP -7.9T ZAL 100.69 7AP J68.94 ETS 315.19 7A[ 131.39 ET[ 18?.35 7AC 98.08 [TC 167o58 CLP-ITZ.3D

PLANETOCENTRIC CONIC

C3 17,948 VHL 4._36 OLA ZZ.04 RAL 352.7| RA0 6567,7 VEL 11.804 PTH 2.09 VHP T.612 DPA -9.54 RAP 6._T ECC 1°29_4

LNCH 47MTH LNCH TIME L-I TIN( |NJ LAT IN| LONG |NJ RT A$C IN| A_NTH IN| TIM( PO CST TIN IN| 2 LAT IN| _ LON_

90.00 O 4! 29 2957.01 -28.J8 93.30 220.20 87.08 I 30 46 2357.0 -28.29 84.64

90.00 19 8 9 4064.78 -4.31 184.43 213,38 61.99 ZO 15 54 3464.8 -8,03 157.?Z

lO0.OO 2 18 32 2644,08 -29,87 TO,3_ ZZO.27 88.84 3 Z 36 2044.1 -29.T1 6J.85

|OO.O0 ZO 13 47 3852,94 -2,83 148,04 212,5_ 60.23 21 18 0 3252.9 -6.77 141.4T

||O.O0 3 59 25 2328.48 -34,04 46.28 ZZO,17 93.34 4 38 14 1728._ -33,20 37.14

110.00 ZO 49 24 3741.31 .71 137.31 210.35 55.82 21 5l 45 3141.3 -3.78 fJJJ.16

_R81T 0ETERMZN4TION ACCURAC y

ST 2092.8 SR 355.1 $S 497.0

CRT .9956 ORS -.9578 CST -.9420

LSA 2173.9 NSA 163.5 SSA 25.3

ELl 2_2.5 ELZ 32.9 Air 9.59

0]rF£RENTI4L C_RECTION$ NIO-COUR$E E_ECUTION ACCURACY

TOE 1.5316 TRA -.6lOO TC3-5.2840 8AU 1.2684 SGT 5012.7 $GR 387.6 SG3 184.8

ROE .2619 RRA o,0585 RC3 .1561 FAU .02742 RRT .1119 RRF ,1206 RTF .8384

FOE .54_5 FRA .3663 FC3-1.3224 BSP J_972 SG8 5027.7 R23 .0ZG4 RJ3 .8384

_DE 1.5_38 BRA .6128 8C3 5.2863 FSP -399 SGI 50J2,9 _GZ 385.1 THA ,S0

LAUNCH DATE J4N fl 1966 FLIGHT TIM( 166.OO ARRIV4L DATE

HELIOCENTRIC CONIC O|_TANC[ 49T.2_A

RL 147.10 LAL -.OO LOt. 104.21 VL 26.471 GAL -1.13 AZL 86,52 HCA 25_.08 SMA 120.24 ECC .224|9 INC 3.4_42

RP 108.7| LAP -3.33 LOP 357.26 VP 36.576 GAP 1J.75 AZP 91.01 TAL 183.91 TAP 77,00 RCA 93.28 APO 147.20

RC 185,395 GL 22.37 GP -T.67 ZAL 97.3J ZAP 169,62 ETS 313.7! ZAE J31.58 ETE J87.15 ?AC |00.41 ETC 167.92

PLANF. TO_ENTRIC CONIC

C3 J7.857 VHL 4.226 DLA 22,93 RAL 356.37 RAO 6_67.7 V[L |J.800 PTH 2,09 VHP 7.745 OPA o8.24 RAP 8.4|

LNCH ATNTH LNCH T_ME L-I TIME ZNJ LAT IN| LONG IN| RT ASC |NJ AZMTH IN| TIME PO CST TIN IN| 2 LAT

90.00 O 44 4 2998.64 -27.99 96.33 224.05 85.56 I 34 3 2398.6 -28.32

90.OO 19 34 42 4020.60 -5.72 J61.95 217.38 62.22 20 41 43 3420.8 -9.39

_00.00 2 22 4_ 2980.48 -29.79 73.05 224.18 87.42 3 7 25 2080.5 -79,83

IO0.O0 20 38 43 3814.18 -4.14 J4_.90 216.51 60.37 21 42 J7 3Z14.2 -8.05

110.OO 4 6 19 2356.47 o34.13 48,47 224.Z0 92.05 4 45 35 1756.5 -33.47

liD.DO El I! 39 3710.96 -.45 135.79 214.22 55,82 22 13 30 3111.O -4.93

DIFFERENTIAL C_RECT|ONS NID-COURSt[ EXECUTION ACCURACY

TOE ].6004 TRA -.3852 TC3-_.3620 8AU 1.2806 $GT 5058.0 8GR 391.6 SO3 J22.9

RDE .7691 RRA -.062_ RC3 .148J FAU .02601 RRT .138_ RRr ,J381 RTF .8429

FDE .5383 FR4 .40_4 FC3-1.26J1 BSP |6093 $69 5073.6 R23 .0208 RJ3 .8429

BDE |,6228 BRA ,4001 9C3 5.3641 FSP -392 581 5058,3 $GZ 392,7 THk .63

JUN 20 1966

V| 30.28T

v2 34._5_

CLP-I?2,99

ECC 1.2939

IN| 2 LONE

87.68

155.20

64,25

J39.30

39.29

J_9.57

(_|T 0ETERNINATION ACCURACv

ST 2181,1 SR 365.9 $$ 503.3

CRT .9974 CR$ -.9491 CST -.9489

LSA 2262.7 N5A 155.1 SSA 26.J

ELI 2211.4 EL2 26.2 ALF 9.50

2235



JPLTM 33-99 EARTH--VENUS TRAJECTORIES qVOL 2 1965-66t

LAUNCH CAT( JAN 5 |966

HEL[OC[NTRJ¢ CO_|C

eL JA?.J0 LAL -.00

eP J08.66 LAP -3.29

• C 167.35? ¢L Zl.BS

PLAN[10_[NTRJC CONIC

C3 |7,9|1 VHL 4,131

LNCN ArNTH LNCH TIN(

90.00 0 46 56

90.00 ZO Z 18

100.00 Z 17 ]J

I00.00 2! 4 54

lJ0.OO A 13 41

IJ0.O0 Z! 34 32

FLIGHT TIN( 166.00 AIRI¥AL CAT[ JUN ZZ 196t

CI$TANC( 502.#04

LOL !04.2J VL 26.4|Z GAL -.58 AEL 66.61HCA 156.26 SN4 119.90 !CO .ZZ?05 |NC 3.3998 vJ 30.Z87

LOP .44 vP 36,545 GAP |l.gg AEP g0.61 TAL 18|,97 TAP 18.23 RCA 92.66 4PO J4?.!Z VZ 34,868

G_ -?.AI 7AL 93.85 _AP lEO.Z? [TS 511.g3 ZAE J}J.?? [Y[ |8_.96 7AC 102.76 [TC 168.ZZ CLP-173.67

CLA Z5.78 RAL

L-| TIM[ IN] LAT

5045.80 -27.71

5977.05 -?.]0

27!g.51 -29.64

5?76.55 -5.40

2586.25 -34.JB

5682.59 -J.54

czrr[R£NTXAL COdBR[CTXON$

?C£ |16659 rRA -.J?Eg ?C5-5.40iI 84U 1.2938

_¢( .2173 ##4 -.0651 Re3 .1377 rAu .02472

ro_ .5296 FRA .4427 FCS-l.Jg46 85P 16296

80C J.BBB8 ERA .184? 8(_ 1.4055 FSP -590

L4UNCH OAT[ JAN _ 1966

H[LIO('(NTRIC CONIC

RL |47,10 LAL -,00

RP 108.65 LAP -5.24

RC IBg.297 GL ZO.B6

PLAN_TC_(NTRZ( CONIC

C5 J8.122 VHL 4,2t7

LNCH JEMTH LN_N TIM(

9o_0o o Ag J3
90.00 aO 30 57

JO0.O0 2 52 o
;oo.oo 2J _O II
I!o.oo A Zl 42
JJ0.O0 2J t7 58

O!rFER[NTIAL C(:_R£(?IONS

/D[ J.6659 TR_ -.0?40 ?(5-1.7581 8JU I.sg04

RO[ .1860 RRA -.072_ Re5 .JOE? rAU .0294J

FO[ .SOg8 FRA .5978 FC5-J.4050 8SP 19674

80[ 1.6885 8RA .1037 8C5 5.71_0 FSP -605

,16 RAC 6t67.7 V[L JI,BDZ PTH Z.09 YNP 7.86? CPA -6.97 RAP 10.37 ICe 1.Zg48

IN] LONG |NJ R? ASC IN] AENTH [NJ TII_ PO CST TIN IN] Z LA T |NJ Z LONG

g9.8! ZZ_.J5 83,94 | t? 20 2445.6 -ZB.h6 eo.98

119.48 223.66 62.52 21 B 45 5577.0 -tO.T; !SZ.eS

?5.94 228.54 85.g0 3 J2 30, Z119.5 -Z9.89 67.J3

J45,02 220.7t 60.t5 Z2 7 51 5J76.6 -9.Z8 157.!9

t0.79 228,t0 90.67 4 55 78 1766.2 -3}.7J 41.58

114.31 Z1#,3t 5t.8t 12 3t t4 _6E,6 -6,01 lEE.O?

N_0-(_RSI[ IX[CUT!ON ACCURACv (_QBJT 3[ T[RNINA T]O_ ACCURACY

$GT 1104,4 $GR 404.7 S53 121.1 5T 2760.8 Sit 576.3 55 507.0

RRT ,J657 RRF .Jtt5 RTF .64_6 CRT -9966 CRS -.gAOl CST -.9§48

SGB I110.4 R25 .DIt? RI5 .8486 LSA 2542.4 NSA 148.6 SSA 16.6

$¢J 1104.8 SG7 599.2 THA .7t ELI 2291,7 EL2 30.4 ALF 9.45

FLIGHT TIME I?0.O0 ARRIVAL CAT[ JUN ZA J966

01$TAN(( t08.518

LOt. !04.71 VL _ 26.153 G_L -.OI _L 86.?0 H(A 25g.44 S_ lJ_.17 [CO ,Z3026 INC 3.2978 V| 30.287

LO_ 5.62 VP 56.1J0 GAP 12.26 AEP _0,61 TdL I80.05 TAP 19.47 RC_ 92,03 APO 147.10 vz 34,_78

GP -?.16 ?AL 910.28 7AP I?0.88 ITS _0_.78 _4[ 151,g6 IT! 185.85 7AC 105.13 [TC 168.48 CLP-]74.33

OLA 24.19 RAL 4.06 lA0 6567.7 VEL J1.811 9TH 2.09 VHP 8.041 0PA -5.72 RAP 12.73 [CC 1.7982

L-J TJNIE IN] L_f IN] LONG IN] R? ASC _NJ A_NTN IN] TII_ PO _$T TIN ;NJ _ LAT IN] 2 LONG

309!._? "Z?.32 105.05 252.44 62.25 1 40 44 249;.6 -ZB,JJ 94.47

3954.74 -8.42 117.08 ZZ_.24 61.66 ZJ 56 32 5554.7 -11.9g JSO.ZZ

2760.17 -Zg.40 78.94 211.72 #4.54 5 18 0 ZJ60.2 -79.87 70.!7

574J.57 o6.17 |41.87 12t,14 60.77 ZZ 55 J2 5|41,4 -;O.AZ 135.19

2416.96 -54.18 13.J9 235.04 89.21 5 | 59 1817.0 -55.g0 43.96

5_17.54 "2.50 152.99 222.72 5t.90 22 18 56 3Ot7.5 -6.96 176.74

M_-CO_JR$_ IX[CUT]ON 4CCURA(_ O_8JT _[T[RM_NAT_ON ACCURACY

SGT _111.A SGR 409.1 S_5 129.5 ST 22_4.4 SR 386.5 5S 492.P

RRT .ZO_O RR_ .156_ RTF .9077 CRT .9950 CR5 -,9427 CST -.9647

5¢_ t590.9 R2t -.029J R13 .gO?7 LSA 2526._ N$A J50.5 554 77.8

S¢1 55?6.0 SG2 400.5 THA .89 [L| 2277.| [L2 37.9 ALF 9.71

LAUNCH _AT[ JAN 3 1966

HELiOCENTRiC CONIC 0|3TANC[ 515.635

RL !47,!0 LAL -,00 LOL 10_.2| VL 26,296 GAL ,59 AEL 86.79 NCA 262.61 SN4 119.14 ECC .23380 V] 30.287

RP" 108.62 LAP -5.|8 LOP 6.81 VP 56.4?9 GAP ]2.55 AEP 90.41 TAL 178.08 TAP 80.6_ RCA g].56 V2 34._89

Re !9J.2J6 GL 20.00 GP -6.95 7AL 86.65 ZAP |71,46 ITS 507.2? ?4[ 1_2.]I [T[ 186.69 7AC J07.50 CLP-J?5.0Z

PLAN[TOC[NTR!C CONIC

C5 J5,_01 VHL 4.501 0LA 21.55 RAL 8.10 RA0 6567.? VEL I|.PZ7 PTN _.0g VHP 8.204 0PA -4.48 RAP |a.gE ECC J.3045

LNCN AENTH LNCN TIN! L-[ TAN! IN] LAT [NJ LONG ;NJ RT ASC IN] AEMTH |NJ TIN! PO CST TIN ]NJ Z LAT !NJ E LONG

90.00 0 5] 44 5143.|7 -26.79 106.75 256,g8 80.48 I 44 ? 2145,2 -27.84 98.12

90.00 Z| 0 41 5892.8| -g.?| 114.67 _51.|I 61._? 22 t 54 5292.8 -|5.Z_ 147.76

!00.00 Z 57 lJ 2805.17 -29.07 82.10 257.56 82.7J 3 23 14 2205.2 -Zg.?? 75,36

JO0.O0 21 37 54 3708,04 -7.66 140,01 250.05 6|.02 22 59 42 5108.0 -1],48 155.29

]10.O0 4 50 22 2449.05 -54.J2 11.?0 257.85 87.7? t J! l] 1849.1 -34.05 46.45

]!0.00 22 2J J5 5654.92 -3,56 131,82 _E7.37 t5.g6 23 21 48 5054.9 -?.80 1Z3.55

FLIGHT TIM! |?_.00 ARRIVAL OAT[ JUN 16 !96_

INC 5._077

4PO |4?.lZ

!TO 156.?0

o;rFERENTIAL CORRECTIONS NI0-COURS[ EXECUTioN ACCURACY ORBIT 0fT[RNINATION ACCURAC_

TO[ 1.7946 TR4 ,3113 TC5-5.312B OAU 1.3144 SGT t178.2 SGR 4J8.6 SG5 I/7.2 ST 25_8.4 5R 396.8 55 509.9

R0E .2971RRA -.06_5 RC5 .1J26 FAU .02198 RRT .ZII8 RRF .J_SZ RTF .8_8| (RT .989t CRS -.9ZOZ CST -.9658

FOE .SJII FRA .t22! F(5-J,0288 8SP J6604 S68 IJgS.| R_5 .010t R]5 .8t8| LSA 2479.6 NSA 145.9 554 16.4

gee 1.8J90 BRA .5181 8C3 t.5140 FSP -379 SG] ti78.g SG2 409.1 TH& .gg ELi 2450.4 EL2 56.7 ALF 9.30

LAUNCH DAT[ JAN _ 1966 FLIGHT TIN[ I?A.00 4RR|VAL 0ATE JUN Z8 1966

H_LIO_ENTR/C COqIC

RL 147.;0 LAL -.00

RP !O8.58 LAP -5.If

RC 193.|J5 GL 19.08

PLAN£10_ENTRZC CO_XC

C3 19.068 VHL 4.567 OLA 26.01RAL

LNCH ATMTH LNCH TZNE L-Z TIN[ ZNJ LAT

90.00 0 14 52 5196.25 -26.14

90.00 21 30 52 5615.91 -JO,Bg

!00.00 2 45 I 284_.21 -28.86

100.00 _2 24 40 567g.]? oB,63

110.OO 4 59 11 2480.91 -54.01

1!0-00 _Z 44 25 5617,Z8 -4.05

OIFFER[NTIAL CORRECTIONS

TOE 1.8544 TR_ .I?40 7C5-t.1846 8AU J,52Jg

ROE ._0_# RRA -.0628 R(t .0985 FAU °0206?

FOE .5001 FRA .5619 FC5 -.9587 8SP 16675

80_ J.8799 8RA .5774 8C5 5.1856 FgP -571

0I$TANC( tlg.50g

LOL 104.21 VL 26.240 GAL ].Z0 AZL 86°88 HCA

LOP 9.gg VP 56.449 GAP 12.85 A_P 90.25 T_L

CP -6.7t _L P2.97 _AP ;?2.00 [TS 304.50 ZA£

E61.?g SNA 1Is.g3 ECC .25?15 INC 3.i169 vj 30.Z87

;76,14 TAP 8].g5 RC4 90.61 APO 147.20 VZ 3A.900

152.55 IT! 186.58 ZAC |09.89 ETC J68.86 CLP-175.69

]2.|9 RAO 656?.8 VEL JI.811PTH Z.10 VHP 8.580 0PA -5.2? RAP l?.J| £CC 1.313_

ZNJ LONG JNJ RT AS( _NJ AZNTH _NJ T|M_ PO CST TIN IN| Z LAT IN| _ LON_

lJO,d8 241,_ 78.71 J 47 &B Zt96.2 -2?.44 JOZ.03

J12.43 236.19 65.?0 2Z 54 46 52t4.0 -J4,34 ]4_.45

BI.25 242.|I 81.Jl 5 30 12 1246.5 "29.Ig 76.53

|38.39 231.00 6J._7 21 21 59 3079.Z -JZ.40 JSJ.63

t_.18 _4Z.84 _6.5! t 2J IZ 1860.9 -3A.;4 48.93

130,8g 2_2.|8 56.05 25 44 40 30J7.3 -8.46 J74.6!

M_0-COURSE EX£CUTION AC_UR&CY ORBIT 0[T[RN_NA T[ON ACCURACY

S¢? t208.2 SGR 424.2 SG5 J11.2 sr 2449.9 gR 406.; 55 508.!

RRT .25tt RRF .ZJ_0 RTr .8640 CRT .9836 CR5 -.9097 CST -.9674

SG_ I_21.4 R25 .0085 R]5 .8640 LSA 7530.a NSA !45.! 554 75.6

SG] 520g,E SGE 411.2 THA l.ll [L! 248E.2 [L2 72.4 ALF 9.Z7

E256



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 2. 1965-66)

LAUNCH DATE JAN 5 |966 FLIGHT TIME |TE.00 ARRIVAL 0ATE JUN 30 1966

HELIOCENTRIC CONIC

RL |4?,10 LAL ".00 LOL 104.21 VL

Rp |D8.55 LAP -3.03 LOP 13.18 VP

RC ]94.989 GL I8.10 GP -6.57 ZAL

PLANETOC[NTRIC CO_IC

C3 19.84A VHL 4.455 DLA Z6.59 RAL

LNCH AZHTH LNCH TIME L-I TINE IN| LAT

90.00 O 57 42 3250.4D -25.36

9D.DO 22 O 20 3818.87 -22.95

100.00 Z 49 5Z 2888.85 -ZS.I7

lOO.OO ZZ 50 5Z 3655.46 °9.40

|JO.OO 4 50 J3 2512.25 -35.84

IJO.OO 25 6 59 3604,84 -4.50

DIFFERENTIAL C_RECTIOq5

T0E 1.90AZ TRA ,8458 TC5-5.0128 BAU 1.5501

R0E .5216 RRA -.0588 RE5 .0855 FAU .01946

FOE .4877 FRA .60II FC5 ".8488 85P I6858

8DE 1.9312 BRA .B479 8C5 5.0155 FSP -568

0|STANCE 524.750

26,185 GAL l.SA AZL 86.97 HCA 268.9? SNA 118.62 ECC .24209 1NO 3.0307 Vl 30.28T

36.421 GAP |3.15 AZP 90.05 TAL 174.20 TAP 83.|8 RCA 89.90 APO |47.34 vZ 54.912

79.51 ZAP J72,49 ETS 300.84 ZkE 152.50 ET[ 196.47 ZAC 1|2.29 [T( 169.02 CLP-ITE,56

16.35 RAO 6567.8 VEL 11.884 PTH Z.|I VHP 8.5?0 OPA -2.09 RAP 19.31 [CC J.3266

IN| LONG IN| RT ASC IN| ATMTH IN| TIME PO CST TIN IN| 2 LAT IN| 2 LONG

114.26 246.45 ?6.9? 1 51 55 2850.4 -26.9| IO5.93

150.38 241.48 64.14 25 J 58 3218.7 -_5.J3 l_.J_

88._0 247.|0 79.57 3 38 0 2288.8 -29.52 7e.Ee

J57.06 240.|5 61.49 25 51 47 3055.5 -|3.I3 J30.26

60.61 248.00 8A.88 5 32 6 J9IZ.2 -54.18 51.58

130.24 257.14 58.08 Z4 ? 4 5004.8 -g.95 123.94

M|0-COUREE EXECUTION ACCURACY Od_BIT DETERMINATION ACCURACv

SGT 5256.8 SGR 4ZS.7 SG3 J15.| ST 24?9.9 5R 41A.5 $$ 5DZ.9

RRT .ZS?_ RRf .2521RTF .8704 CR? .9765 CRS "._985 CgT -.9702

SGB 5Z54,4 RZ5 .0085 RI3 .8704 LSA 2559,7 MSA 148.7 SSA 24.5

$G1 5Z58.0 SG_ 4J4,1 THA 1.22 EL! 2512.7 ELI 88.2 ALF 9.28

LAUNCH DATE JAN 5 1966 FLIGHT TIN( 178,00 ARRIWIL (_ATE JUL Z 1966

HELIOCENTRIC CONIC 01STANCE 550.155

RL I4T.IO LAL -.DO LOL 104.21 VL 26.15| _lL 7.51 AZL 8?.06 HCA 272.16 SNA fiB|2 [cC .Z4890 IN( Z.9426 VJ 50.287
Rp 108.5I LAP -Z.94 LOP 16,57 VP 58.595 GAP 13.50 AZP 89.89 TAL 112.78 TAP 84.44 RCA 89.11 APO 14?.55 VZ 54.924

RC 196.842 GL 17.07 GP -6.40 ZAL 75.87 ZAP J7Z.94 ET$ 296.82 ZAE I52.68 ETE 186.58 ZAC I14.69 [TC 169.12 CLP-ITT.D3

PLANETOCENTRIC CONIC

C3 70.832 VHL 4.566 OLA 27.08 RAL 20.45 RAO 6567.8 VEL 11.9_6 PTH Z.|2 VHP 8,775 OPA -.92 RAP Zt,53 ECC 1.5432

LNCH AZNTH LNCH TIME L-I TIME IN| LAT |NJ LONG IN| RT ASC IN| AZNTH IN| TIME PO CST TIN ;NJ _ LAT _NJ 2 LONG

90.00 I 1 52 5)04.44 -24.48 117.97 Z51.54 75.5J 1 58 58 2704.4 -26.26 I09.75

90.00 22 29 30 5788._k_ -1Z.84 148.60 246.86 64._5 Z5 52 58 5188.5 -IE.JT J41.50

iOO.O0 2 57 45 2929.79 -27.63 91.25 252.17 78.12 5 46 55 2529_8 -28.99 82.69

100.00 23 lfl 58 5658.18 -9.96 156.08 245.57 61.67 24 16 38 505B.2 -15.67 I29-26

IJO.OO 5 I 32 Z54Z.45 -55.65 62.94 255.30 85.5l 5 45 55 1942.5 -54.17 53.74

110.00 25 28 40 5598.29 °4.75 J29,90 24_,_0 58.11 Z4 _8 59 2998.5 -9.17 I23.59

0IFFERENT|AL CORRECTIOI$ NI0-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.9472 TRA |.I529 TC5-4.7928 8AU 1,5562 SGT 5_60.7 SGR 432.Z SG5 Ill.0 ST 7493.| 5R 421.7 55 496.2

ROE .3358 RRA -.0550 RC5 .0885 gAU .01825 RRT .2797 RRF .25J8 RTF .8767 CRT .9681 CRS ".8880 C5T ".9T25

FOE .4745 FRA .64_0 FC3 -.7577 85P 18959 5GB 5278.5 RZ5 .0055 R|5 ,8768 LSA 2572.0 NSA 154.6 55A 23.2

gO[ 1.9759 BRA 1.1342 8C5 4.79_| rSP -584 $G1 5262.1 SG2 414.9 THA 1,52 ELI 2526.4 EL2 104.2 ALF 9.32

L&UNCH CATE JAN 5 J966 FLIGHT TINE lBO.00 _RRIYAL C&TE JUL 4 |966

_(kZOCENTRIC CONIC

_L lI1,IO LAL -.OO LOL lO4.Z| VL

RP |D8.47 LAP -2,_A LOP J9,5_ VP

RC 198._73 GL 16.O0 GP -6.Z5 7Ak

PLANETOC[NTRIC CONIC

C3 Z2.IZ2 VHL 4.705

LNCH ATNTH LNCH TIME

90.00 I 6 29

90.00 ZZ 57 IT

IO0.OO 3 7 Z

IOO.O0 73 39 25

liD.DO 5 J3 A9

lID.D0 Z3 49 B

DIFFERENTIAL CC_RECT]ON$

TO( 1.9819 TRA 1,4349 TC5-4.55|7 8AU 1,5404

R0E .3507 RRA -.0A55 RC3 .0545 rAu .01707

roe ,460_ FRA ,6841FC3 -.6680 85P 17069

B0£ Z.OJ2? 8RA J.A356 8C5 4.5520 FSP -559

0|5TANC[ 555.51l

26.0?7 GAL 3.22 AZL _7.15 NCA 275.35 SMA 118.05 CCC .25222 INC 2,8_41 vl 30.287

56.567 GAP 13.87 AZP 89.T5 TAL 170.56 TAP 85.71 RC_ 88.26 _PO 147.80 V2 34,9_6

72,08 7AP 175.54 [TS ZgZ.ZO ZAE 152.84 ET[ 186._0 7AC IJ?.09 [TC 169.J9 ELP-JT?.?D

0Ld Z?.4Z RAL ZA.5? RAO 6587.9 VEL 11.979 PTH Z.IA VHP 8,997 0PA .22 RAP 23.76 ECC 1.)_4J

L-I TIME IN| LAT IN| L_qG IN| RT ASC IN| A_NTH IN| TIME PO CST T_M [NJ 2 L&T [NJ 2 LONE

335_.45 -25.54 121.49 256.32 73.79 Z 2 25 27_6.5 -23.54 I13.39

3764.79 -13.55 147.ZI 252.54 64.89 24 0 2 5164.8 -J6.80 140.06

2967.83 -27.O7 93.9| Z57.34 76.8J 3 56 30 2367.8 -28.62 85,45

3628.64 o10.27 135.54 250.67 81.17 ZA 59 SA 5028.6 -15.96 128.70

2571.10 °35.59 65,14 Z58.70 82.25 5 56 40 1971.1 -34.J| 55.98

3598.14 -4.76 129.89 Z47.55 56.11 2A 49 6 2998.1 -9.1T 123.58

MJD-C{_JR$[ [Y_rCUT]_ A_CURACY ORBIT DETgRM]NAT]ON ACCURACY

SGT 5280.0 SGR 454.8 563 109.0 ST 2_89.8 SR " 327.? 55 488.3

RRT ._lOll RRlr .2721RTr .8832 CRT .9586 CR$ -,8728 CST -.9746

SGB 5Z97.9 RZ5 .0048 R15 .883Z LSA 2566.B NSA J62.2 554 2J._

5G1 5ZSI.T SG2 4J4,5 THA 1.43 EL125Z2.4 EL2 120,2 ALr 9.38

LAUNCH DATE JAN 5 1966 FLIGHT TIN( 182.00 ARRIVAL DATE JUL 6 1966

HELIC_[NTRIC CONIC

RL I47.10 LAL -.DO

RP |0_.43 LAP -Z.73

RC 2OO.48J GL |4.91

PLANt[TOCENTRIC CONIC

C3 23.690 VHL A._67

90.00 I 15 J8

90.00 23 22 39

I00.00 3 17 5_

IO0.O0 0 A 38

1IO.OO 5 27 J

IJO.O0 O 12 Z

01STANCE 5A0.819

LOL JOA.ZJ VL 28.025 GAL 3.95 AZL 87.24 HCA 278.53 S#IA 117,7A ECC .25808 INC 2.7646 Vl 30.28?

LOP 22.75 VP 58.54| GAP 14,27 AIP 89.59 TAL 168.48 TAP 88.99 RCA 87.36 APO 148.15 v2 34.948

GP -6.1Z ZAL 68.57 ZAP 175.87 [TS 288,95 ZA[ 13_.O0 ET[ I86.25 7AC 1J9.49 _TC 169.2J CLP-JT8.38

0LA Z7o66 RAL Z8o_O RA0 $5_8.0 VCL 12.044 PTH _.15 VHP 9,258 DPA |.34 RAP 25.99

L-] TIN( IN| L_T IN| LON_ [NJ RT _._ _NJ _#TH [NJ T]N_ PO (ST 7[H _NJ 2 LAY

3405,61 -22,61 124.65 281.57 72.48 Z 10 2 _805.6 -Z4.79

5750.95 ol5.95 14_.59 257.82 65.09 24 25 lO 5150.9 -17.17

3001.81 -_6,5_ 9_._9 _6_,59 75.68 4 ? 58 2401 ._ -_8,_3

5627.97 -10.29 J35.50 255.96 6J,78 1 5 6 _028.0 -13.98

2597.84 -5_.J5 67.19 _64.|6 81.05 6 |0 19 J997.8 -3A,0|

5_04.71 -4,5| 1_0._5 _,45 58.08 J J_ 7 _004,7 -8.93

DIFFERENT|AL C(_RR(CTIOH8

TOE 2.0100 TRA 1.7558 7C3-4.2539 8AU 1.3AI0

ROE .36_8 RRA -.0358 RE3 .041A FAU .01587

F0E .4469 FRA .7288 rE3 -.5798 BSP 1710J

eDE Z.0452 8RA J.T562 8C3 4.2541 FSP -352

MID-COURSE _X[CUTION ACCURACY

5GT 5294.5 SGR 456.5 5G5 107.O

RRT .]Z_d RRF .2951 RTF .8894

SG8 5512,4 R73 .0049 R15 ,8894

SGJ 5296,4 SG_ 412.8 THA 1.53

ECC J.3899

IJ6.64

139.21

8?.90

128.66

58.06

I23.94

ORBIT DETERMINAT/ON ACCURACY

5T 2A70.6 5R 432.0 SS 4?9.9

CRT .9A77 CRS -,858§ CST -.9764

LSA 254?.8 MSA |71.3 5SA 20,4

EL! 2501.4 EL2 |36.J ALF 9.44

2737



JPL TM 33-99 EARTH--VENUS TRAJECTORIES *VOL 2. 1965.661

LAUNCH OAT[ JAN S 1966 FLIGNT TZN[ 184.00 ARRIVAL CAT| JUL a J964

.£L|O(£NTRIC CONIC 0|STANC[ 546.067

RL |47.|0 LAL -.OD LOL IO4.Z| VL 25.974 G&L A.73 AZL £7.33 HCA 251.?? SNA 1]?.47 [CC .?6456 ]NC 2.6735 V! 30.ZB?

RP ]09.39 LAP -Z.TZ LOP Z5.94 V# 36,3J7 GAP 14,70 ATP #9.4£ TAL 166.55 TAP £S.30 RCA £6.39 APO ]4B,54 ¥E 34,96|

RC 202,2£4 GL 15.£J GP -5.99 7AL £5.17 ZAP 173,94 fT$ ?S].OS ZA[ 1_].]_ [T[ 1£6,16 TAD J2].69 [TC J89.|£ CLP°|?9.O?

PLANE_OCEN_R|( CON|C

C3 25.596 VNL 5.059 0L4 27.B0 RAL 32.53 RAO 6566.0 VEL 12.|23 PTH _.j7 VHP 9.499 DPA ?.44 RAP Z£.24 [C¢ 1.42!Z

LN(N AZNTN LNGN T|N[ L-Z TIN( IN] LAT |NJ LONG IN] RT AS( JNJ ATNTH [NJ T|N[ PO CST TZN |NJ 2 LAT]NJ 2 LONG

90.00 1 25 3 5442.09 -21,£0 |_7.|_ 266.50 11,46 2 20 25 2842.1 -24.]3 IJ9.26

90,00 23 44 ]7 3150.5| -|5.94 |46.36 263.72 65.10 24 46 4? 5150.5 -If.iS 139.J9

!O0.O0 3 50 3? 3030.65 -26.01 9_.30 ?67.90 74.75 4 21 £ _450.9 -21.66 89.98

IO0.OO O 23 20 3636.99 -10.00 136.0J Z61.?0 6|.65 ! 73 57 3037.0 -|3.TJ !29.|9

!!O.OO 5 4! _ 2622.55 -32.65 69.06 769.66 79,_7 6 24 47 ?0?2.5 -35.69 39.98

]!o.o0 0 29 ?; 36|#.0£ -4.00 J30.93 2S7.55 56.02 I 29 59 3018.] -8.43 124.55

0_rrER[NTZAL CC_RECTION$ NID-COURStE _X[CUT|ON ACCURACY C_6|T C[T[RNZN4 T|ON ACCURAC_

TOE 2.0253 TRA ?.0903 1C5-3.9|96 8AU 1.3413 SGT 5305._ SGR 4_#.5 S¢3 105.0 ST 2455.0 SR 434.5 S$ 469.T

ROE .3£55 RRA -,0245 RC5 .0795 rAU .01471 RRT .5426 Rll_ .315| RTF ,Sg_2 CRT .9352 CRS -._425 CST -.9770

rOE .4315 FRA ,?740 FC3 -,4995 8SP J?Jg? SG8 _523.8 R?3 .0044 R|5 .89_? LSA 2509.] NSA IBJ.3 SS4 19.0

_0¢ 2.06J3 ERA 2.0905 8C3 5.9197 rsP -3A8 SG| _08,0 _G? 409,_ THA 1.67 EL] 2466.8 £L2 15J.7 ALr 9.3Z

H[L|C_ENTRIC CC_qIC

• L |47.10 LAL -.O0

RP 108.3_ LAP -?.49

RC 204.023 GL 17.7|

PLANETO_ENfR|C CONIC

C3 27.893 VHL 5.?£1

LNCH A_NTH LNCH TIN_

90.00 I 56 39

90.00 0 4 5£

!DO.00 3 45 ?

JO0.OD O 5_ 14

|10.OO 5 55 _J

||O.OO O44 55

O|rrE_[N_AL CORRECTIONS ..... _0:CObRSC [x(t_oN A_CUR_C_
T09_.03d3 TR__z.aAts TC_-_.5915 eAu |.3393 S_t _312.6 S_R _3_,6 S_3 1o3.0
ROE .4009 RRA -.O115 RC3 ,0193 FAU .01369 RRT .367_ RRlr .35_| _Tr .907£

tO[ .4161 rRA .S?J_ rC3 -.47A9 8SP |7334 9G_ 5330.4 R?3 .0045 RJ3 .9079

#0_ 2.0694 8RA 2.442£ ¢C3 5.5916 rSP -_a3 SG) 53|3.0 $_? A05,8 THA J.7|

DISTANCE $5J.?44

LC_. 104.21 VL 25.924 GAL 5.54 AlL 87.AZ HCA 284.92 StAA 117.20 £CC .77110 INC Z.5602 Vl 30.287

LOP 79.i4 VP _6.294 GAP J5,|7 AZP 89,34 TAL j64,71 TAP 89,63 RCA 85.35 APO 149.04 V? 34.974

GP -5.BS ?AL 61.89 ZAP |74.12 [TS 274._6 7A_ 133.Z£ _T[ 186.]0 ZAC ]74.79 ETC 129.11 CLP-179.76

o_A _7._3 R_L 36._ RAO#_ V_ IZ.ZI_ _T, 2'tO V,P 9'?£_ OP_ 5.51 RA_ 3O.,9 _CC 1.,590
L-I TIN( |NJ LAT IN] LONG IN] RT ASC IN] &_MTH IN] T|NIE PÜ CST TIN |NJ 2 LAT IN] 2 LONG

346_._ -EI.ZJ ]2_,B_ Z?|.74 70.79 Z 34 26 ?86£.5 -23.64 121.03

3766.74 -J3,47 I47,32 288,44 64.B6 J ? 43 3166.7 -16,75 la0.J8

_54,66 "25,58 99.95 2?3,25 73,98 4 55 57 2454.7 °27,53 9|._8

3655.S3 -9.39 137.08 26_,33 61.49 J 40 lO _055.8 -_5.1? |30.78

7645.76 -32.57 70,?? 775.17 78,99 6 39 56 2045,3 -33.74 61.73

3_5_.00 -3.24 131.98 262.5_ _ 55.95 J 43 35 _36.0 _ :7.69 125.il

ST _3_|.? SR 434.9 SS 459._

CRT .92J0 CRS -.$25J CST -.9_93

LSA 2456.7 NS4 |92.1 SS4 17.8

[LI 7415.3 £L2 167.1 ALF g.59

L_UNCH 0ATE JAN _ 1966 FLIGHT TIN[ |86.00 ARRIVAL OAT[ JUL IZ 198_

HELIOCENTRIC CONIC 01STANCE 556.340

RL J47.]0 LAL -.00 LOL !04.21 VL 25.875 GAL 6.41AZk 87°52 HCA 280.11 $NA |16.93 ECC .279_0 ZNC Z.4SAO v! 30.267

RP j0#._j_LAP 12.3_ LOP 52.14 VP 36.271 GAP 15.£9 AZP 89.23 TAL 162.88 TAP 90.99 RCA 84.24 APO 149.63 ¥2 34.087

RC Z05,757 GL 11.61 GP -5.71 7AL 56,74 TAP J74,21 (TS 267.8? 7A( ]35.41 (T( I66.04 7AC I25.68 (TC |68.99 CLP 179.53

PLANETOCENTRIC CONIC

C3 30._42 VHL 5,536 0LA 27.77 RAL 39,9_ RA0 6565.2 V[L ]2.329 PTH 2.22 VHP 10.096 OPA 4.55 RAP 32.75 (CC |._O43

LNCH 47NTH LNCH T[N_ L-| TIN[ IN| LAT |NJ LONG |NJ RT A$C |NJ ATMTH IN| TIN[ PO CST T|N IN| _ LAT IN| 2 LONG

90.00 ] 54 4 34£2.65 -20._0 |29.79 277.06 70.44 2 52 7 " 2652.7 -23.37 122.00

:_O::DÜ O:J_ 37 5?99.65 ;17_5| 149,76 273.45 64,59 I 19 56 5199,8 -15.e6 142.18

lOO.O0 4 0 58 30?5.57 -25.22 101.22 218.6| 73.59 4 5? 12 2475.6 -27.25 93.0l

100.00 0 52 24 3683.9_ -8.47 |38.66 711._3 61123 | 53 4£ 5084.0 -12.2S 13J.91

t10.00 6 11 8 2666.19 -37.29 ?Z.34 280.66 78.1| 6 55 34 2066.2 -33.59 63.35

ilO.OO D 58 43 3664.J0 -2.24 |33.34 267.51 55.88 J 59 47 3064.| -6.1| 127.10

0ZFFCRENTIAL CC_RRECTIONS NID-COIJRS( EXECUTION ACCURACY ORB|T D[TERN|NA T|ON ACCURACY

TOE 2.032£ TRA ?.8|99 TC3-3,24£4 _AU J.5_OT SGT 3314.4 SGR 433.7 SG3 101.Z ST 2527.7 SR 433.5 55 450.9

R0E .41££ RRA -00_5 RC3 .0111 FAU .01758 RRT .3825 RRF .3542 RTF ,9095 CRT .90_| CRS -.S069 CST -.9808

rOE .402I rRA .B?2B re3 -.3_53 8SP 17255 SG8 3332.0 RZ3 .0046 RI3 .9096 LSA 7401.7 NSA ZOS.O SSA !6.T

80E 2.0155 8RA 2.8199 8C3 3.7464 FSP -335 SGI 5317.0 SG2 400.5 THA 1,80 EL] 2560.7 [L2 ISI,7 ALF 9.83

LAUNCH 0ATE 'JAN 5 J966 FLIGHT TINI[ J90.00 ARRIVAL OATS JUL I4 1986

HELI_£NTRI( CONIC DISTANCE 561.337

RL J47.10 LAL -.O0 LOt. 104.21 VL ?5.826 G_L ?.33 AZL 87.62 HC_ 291.3| SMA 1|6.65 It( .?£$35 IN( 2.3842 V! 3D.Zg7

RP JOB.?7 LAP -2.22 LOP 35.53 VP 36.250 GAP |6.26 AZP 89.|3 TAL 161.07 TAP 92.38 RCA 85.03 APO i_0.32 V2 35.000

RC 207.46_ ¢L |0.54 GP -5.68 ZAL 35.74 7AP |74.Z0 [TS 2_.74 ZA_ |33.51 £T( |85.99 7_C 129.0_ ETC !66.8! CLP 176.82

PLANETO_ENTRIC CONIC

C5 33.920 VHL 5.624 DLA 27.62 RAL 43.4_ RA0 656_._ VEL 1_.462 PTH 2.75 VHP |0.457 0P4 5.56 RAP 35.O1ECC !.5582

LNCH 47NTH LNCH TIN[ L-I TIN| |NJ LAT IN] LONG IN] RT ASC IN] AZMTH IN] T|N[ PÜ (ST T_N IN] 2 LAT IN] 2 LONG

90.00 ? J4 9 34_7.82 -20.78 ]30.12 282.47 70.32 3 12 l? ?887.8 -23.27 J22._4

90.00 O ?4 14 3845,65 -11.14 151._5 27_._ 63.£0 I ?£ 20 3245._ -]4.58 144,95

i00:00 4 |8 2 3088.42 -74.97 JOb.Z3 ?£3.96 72.94 5 9 31 2488.4 -77.02 94.06

|O0.OO J 3 2 37?0.27 -7.27 140.T0 276.18 60.93 ? 5 2 3]20.3 -JI,IO ]33,99

!_0.00 6 26 44 2685.67 -3?.00 73.?9 Z96.10 77.29 7 |I 30 ?085.T -33,42 64.65

JIO.O0 1 10 49 3695.80 -1.03 155.00 2??.33 55.83 ? 17 25 3095.8 -S.5| 128,77

DIFfEReNTIAL DEtRaCTIONS MIO-COURS_ _X[CUTION ACCURACY OR01T 0_T[RN|NAT|ON ACCURACY

TO_ _.0274 TRA _.?139 TC3-2,9|_£ BAU |.5??| SGT _3J2,? S_R 4_),4 SG_ 99.2 ST 72_1,6 SR 429.B $S _4J.6

R0[ .4369 RRA ,0_J RC3 ,004? FAU .01|57 RRT ,4013 RRF .3?37 RTF .9J65 CRT .8870 CR$ -,?£_4 CST -.9622

roe .3866 rRA .9?54 FC3 -.2955 8SP 17352 SG8 5330.! R23 .004! R]3 .9]65 LSA 2_34.2 NSA 2]_.8 SS4 ]5.6

802 2.0690 8R_ 3.7139 8C3 2.9154 FSP -331 SGI 5315.5 S_? 394.0 THA 1.8? EL| 2?93.7 EL? 195.7 4LF 9.64



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 2, 1965-661

LAUNCH DATE JAN 5 1966 FLXGN7 TIME 192.00 ARRIYAL DATE JUL 16 lgSS

HELIOCENTRIC COHIC O[STANCE 566.Z17

RL 147.10 LAL -.00 LOL 104.21 VL 25.7?9 GAL 8.31 AZL 67.?Z NCA

RP I08.Z3 LAP "2.07 LOP 38.74 VP 36.729 GAP 16.68 AZP Bg.Dfl TAL

RC 209.148 GL 9.50 GP -5.59 7JL 52.90 TAP |?4.09 ETS 25}.65 ZAE

PLANETOCENTRI( CONIC

C3 37.819 VHL 6.150 OLA Z7.40 RAL 46.74 RAD 6568.5 VEL 17.617 PTH

294.51 SMA J16.43 ECC .29803

|59.30 TAP 93.BZ RCA 61.73

133.60 ETE 18|,94 7AC 131.42

Z.29 VHP ID.B|3 0PA 6.55
LNCN AZMTH LNCN TIME L-I TIME IN| LAT IN| LONG |NJ RT AS( IN| ATMTH IN| TIME PO (ST TIN

90.00 Z 33 29 3488.23 -20.77 130.J3 287.83 70.3| 3 33 3? 2888.2

90.00 O _9 ? 3900,20 -9,48 |53.|0 262.84 63.J9 ! $4 ? 3500.Z

100.00 4 33 48 3100.34 -24.68 103.03 289.27 72.38 5 27 29 2500.3

100.00 1 11 26 3763.32 -3.84 J43.09 280.87 60.63 Z 14 |2 $|63.3

J|O.O0 6 4Z 26 Z104.03 -31.72 75.13 29|.47 ?6.53 7 Z? 30 2104.0

110.00 I 2| ZO 3732.38 .37 ;56.90 277.03 55.82 2 23 32 3132.4

DIFFERENTIAL CCRRE(TIONS NIOoCOURS[ EXECUTION ACCURACY

TOE 7.0053 TRA 3.6375 TC3-2.5883 8AU 1.3088 $GT 5306.4 SGR 423.9 SG3 97.4

ROE .4§51RRA .0385 RC3 -'.0009 FAU .0|037 RRT .4201RRF .3934 RTF .9234

FOE .3720 FRA .9819 FC3 -.2420 BSP J7385 8GB 5323.5 223 .0037 RI3 .9234

BOE 2.0563 BRA 3.6327 BE3 2.3885 FSP -326 SG| 3309.5 SG2 586,3 THA |.94

IMC z.7798 Vl 30.ZST
APO 131.1_ v7 _3.o14
ETC 16J.50 CLP 173.o9

RAP 3?.77 ECC 1.6774
INJ 2 LAT INJ7 LONG

-2_.26 122_37
-13.0l 148.19

-26.83 94.69

-9.7! |36.44

-33.24 66.75

-4.12 130.69

(_'81T DETERNZNAT|ON ACCURACY

ST 2192.6 SR 424.7 s$ 433.9

CRT .8666 CRS -.7648 (ST -.9837

LSA 2263.9 MSA 274.| SSA 14.7

EL| 2223.3 EL2 208.? ALF 9.60

LAUNCH OATC JAN 5 1966 FLIGHT TIME J94.00 ARRIVAL DATE JUL J8 1966

HELIOCENTRIC CONIC

RL 147.10 LAL -.00 Lq_. 104.21 VL

RP 108.J9 LAP -1.92 LOP 4|.94 VP

#( 210.800 GL 8.48 GP -5.31 7AL

PLAN[TOCENTRJC CONIC

C3 47.435 VHL 6.316

LNCH AZMTH LNCH TIME
9(3.00 7 57 1

90.00 0 31 12

100.00 4 53 49

100.00 I 19 6

_10.00 6 59 7

110.OO I 30 22

OIFFERENTIAL CC_RECTION5

TO[ |.98R6 TRA 4.0777 TC3-2,R740 BAU 1,2907

ROE .4733 RRA .0585 RE3 -.0045 FAU .00939

FOE .3381 FRA I.O424 FC3 -.1936 BSP J7420

BOE 2.0363 ORA 4.078| 8C_ 2.2740 FSP -322

DISTANCE 5?0.939

25.733 GAL 9.36 AZL 87.83 HCA 297.7| SMA 1|6.19 ECC .30879 INC 7.1699 Vl 30.787
36.209 GAP 17.36 AZP 88.99 TAL 157.38 TAP 9_.50 RCA 8.0.5| APO 152.06 V2 35,077

50,23 TAP |?3.88 ITS 246.77 rA£ |33.6? £T[ |83.89 7AC 133.76 ErE 168.78 CLP |77.52

OLA ZT.JJ RAL 49.8Z RAD 65{_.6 VEk 12.799 PTH Z.33 VHP I|.727 0PA 7.49 RAP 39.33 ECC 1.6967

L-I TIME IN| LAT IN| LONG IN| RT ASC IN| ATMTH ZNJ TIME PO CST T|N |NJ 2 LAT IN| 7 LONG

3486.95 -20.80 130.07 293.16 70.34 3 33 8 2887.0 -73.29 172.28

3959.86 -7.63 138.31 287.27 62.65 1 38 12 3359.9 -11.24 lflJ.6B

3110.42 -24.46 103,71 794.50 TZ.28 3 45 59 2310.4 -26.67 95.60
381|.64 -4,ZZ 145,76 285.41 60.38 2 21 57 3211.6 -8.13 139.16

2721.7J o31.43 76.44 298.73 75.82 T 43 24 7|2J.7 -33.06 61.S0

3773.12 J.92 J59.03 281.59 53.86 g 53 13 3J78.| -2.57 137.87
NIOoC(XJRSE EXECUTION ACCuRAcY (_BJT OETERMINATION ACCURACY

SGT 3296.J SGR 420.Z 503 95.6 ST 2J2_,2 SR 4J6.6 ss 426.0
RRT .4384 RRF .4129 RTF .9304 CRT .844J (RS -.74_2 (ST -.9933

SGB 3312.7 223 .0033 R|3 .9304 LSA 2J93,1MSA 733.3 Sea 15.8

SGI 3299.3 9G2 377.3 THA 2.00 ELl _J52.4 _L2 220.3 ALF 9.50

LAUNCH DATE JAN 5 1966 FL|GHT TIME |96.00 ARRIVAL 04 TE JUL 70 1966

NELIOCENTRIC CONIC 0ISTANCE 373.532

RL 147.10 LAL -.OO LOL 104.21 VL 28.688 GAL 10.A9 AZL B?.95 MCA

Rp 108.15 LAP -1.76 LOP 45.14 VP 36.|90 GAP 16.32 ATP 88.94 TAL

RC Z17.477 GL 7.51 GP -3.43 _AL 47.72 TAP J75.56 ITS 240.2? ?AE
PLAN[TOCENTRZC CON|C

C3 47.97_ VHL 6.976 0LA 76.77 RAL _,7| RA0 6568.9 VEL 13.013 PTM 2.3? VHP |1.686 0PA 8.4l RAP 41.79 [CC 1.7895
LNCN ATNTN LNCN TIME L-I TIN[ IN| LAT IN| LONG _NJ RT ASC IN| ATMTH IN| TIME PO (ST T_M IN| 7 LAT IN| Z LONG

9o.oo 3 18 T _485.73 -20.87 179.99 298.36 70.37 4 16 |3 2883.? -25.31 _72.8o
90.00 0 34 7 4022.30 -3,66 |62.05 29|.35 62.21 1 41 9 3422.5 -9.34 155._0

100.00 3 JJ 43 3|J9.36 -24.79 J04.32 799,64 72.0J 6 _ 42 23|9.6 -26.32 96.23

100.00 1 23 13 3863.91 -2.46 148.64 289.79 60,20 2 27 36 3263.9 -6.4| 14Z.O_

110.00 7 13 Zl 2738.94 -31.|4 77.70 30|.92 75.13 ? 39 O 2139.9 -52.86 6_.90

_0.00 1 38 3 3817.29 3.6| |4|.34 286.0| _3,99 t 4_ 4J 52|7.5 -.88 Z35.13

0IFFERENTIAL CORRECTIONS MI0-COUR$E EXECUTION ACCURACY OR81T 0ETERN]NATIOM ACCURACY
TOE J.9602 TRA 4'3570TC3-1_97|3 BAU 1,2643 SGT S#_3._ SGR 4|3._ 5_3 94.0 ST 2059.5 SR 40?.3 SS 474.B

RO[ .4916 RRA .O903 RE3 -.006_ FAU .00856 RRT .4569 RII_ .4331RTF .9575 CRT .9200 C_S -.7J91 C$T -.961J

FOE .346J FRA 1.J089 FC3 -.1343 8SP 17343 5GB 5Z99.5 223 .0031 R|5 .9573 L6A 2128.0 MSA 241.5 $Sk 13.0
BOE 2.0209 BRA 4.5377 BE3 |.97|3 rSP -314 SG| 5286,7 SG2 367.6 TMA 2.06 ELI 20_6.5 EL2 230.| ALF 9.33

300.97 SMA 115.95 ECC .32016 INC Z.0533 V1 30.287

135.92 TAP 9_.93 RCA /9.76 APO 153.J4 v2 35.040

133.70 ETE 185.83 ZAC |56.07 ETC 161.92 CLP 176.54

LAUNCH DATE JAN 3 1966 FLIGHT Tilt( 198.00 ARRIVAL DATE JUL 22 1966

HELIOCENTRIC CONIC

RL |47.10 LAL -.00

RP ]08.11 LAP -1.60

RC 2|4.027 GL 6.57

PLANETOC_NTR|C CONIC

C3 34.333 VHL 7.386

LNCH AZMTH LNCH TIME
90.00 3 38 26

90.00 0 35 9

|DO.00 5 29 I1

100.00 1 27 3

1JO.OO 7 78 J3

liD.DO I 44 33

DISTANCE 5?9.900

LOt. J04.2| VL 25.643 GAL 11.71 AZL 88.07 HCA 304.13 SNA !15.72 ECC .33410 IN( 1.9284 Vl 30.2_7

LOP 49.33 VP 36,J72 GAP 19,J6 ATP 88.9_ TAL |54.32 TAP 98.44 RCA t7.06 APO J54.39 V2 33.053

GP -3.37 ZAL 43.39 ZAP |73.|4 ITS 234.28 ZA[ |53.71 ETE 185.78 ZAC 438.36 ETC |67.47 (LP 175.73

OLA 26.39 RAL 53.39 R4D 6369.0 VEL J3,283 PTH Z.LZ VHP J2.J97 DPA 9.28

L-| TIN( IN| LAT |NJ LONG IN| RT AS( IN| AZNTH |NJ TIME PO (ST TIN

3485.4_ -20.93 IZ9.97 )03.44 ?0.37 4 36 32 26P5.5

4086.71 "3.6| 18_.66 295.68 _|,_0 | 43 J6 5486.?

3178.42 -24.J0 |04.9f )04.65 7|.75 6 2J E0 2528.4

3919.99 -,59 J51.66 294.04 60,|| 2 32 24 3349.0
2755.99 -30.83 78.94 )06.95 74.43 8 I4 9 2|56.0

3864.48 3.39 143.80 _90,29 56.|9 2 48 37 3264.2

OIFFERENTIAL C_I_RECTION_

T0[ |,9297 TRA 5.0643 TC3-4.69J6 BAU J.2336

ROE .3095 RRA .1034 RE3 -.0076 FAU .00759

FOE .3339 FRA J.1794 F(3 -.1204 BSP ]7375

BOE J.9958 BRA 5.0634 BE3 J.69|7 FSP -3|0

RAP 44.04 ECC |,8978

IN| 2 LAT IN| 2 LONG
-23,32 122.18

-?.34 138.96

-26,36 96.85

-4.56 1_5.13

-32.66 ?0.|9

• 9J 137.39

ORbiT OETERN_NATION ACCURACY

ST 1994.3 5R 396.J 85 422.P

(RT .7936 (RS -.6958 CST -.9888

LSA 206|.9 NSA 247.6 $SA I2.3
ELI 2019.3 EL2 238.0 ALF 9.09

MI0-COURS£ EXECUTION ACCURACY
SGT 5264.7 $GR 403.4 $03 92.3

RRT .4743 RRF .4320 RTF .944|

5GB 5280._ R_ .0025 R|3 .944|

SGI 5268.Z SGZ 356.6 ?HA 2.10

2759



JPL TM 33-99 EARTH--VENUS TRAJECTORIES qVOL 2, 1965-66}

LAUNCH OAT[ JAN S 1966

HELIOCENTRIC CONIC

RL 147.10 LAL -.00

RP IO8.07 LAP -1.4]

RC Z15.599 GL 5.67

PL4NE TOCEN_JI[( CONIC

C5 SZ.412 VHL 7.901

LNCN 4ZMTN LNCH TIM_

90.00 3 57 45

90.00 0 35 31

100.00 5 4S 3

JOO.OO I 29 55

JlO.OD T 42 31

JID.DO I 49 55

FLIGHT TIN[ 200.00 ARRIVAL C4T[ JUL Z4 1966

0ISTANC[ 584.017

LOL _04.21 VL 25.602 GAL 13.03 ATL 88.21NCA 307.34 SMA 115,5| ECC .34904 INC 1.7936 Vl 30.287

LOP 51.56 VP ]6.|54 GAP 20.11 ATP 88.9J TAL 152.79 TAP lO0.J] RCA 75.19 APO I85.B2 VZ 35.06?

GP -5.30 ZAL 43.24 ZAP |72°63 [T$ 228.84 ZA[ 13Y. 67 ET[ 185.72 ZAC 140.60 [TC 166.95 CLP 174.BB

0LA 25.96 RAL 57.85 RA0 6569.2 VEL 13.557 PTH 2.48 VHP 12.768 OPA 10.J2 RAP 46.26 ECC Z.0275

L-I TIME |NJ LAT INJ LONG INJ RT A$C |NJ AZMTM INJ TIME PO CST TIM INJ Z LAT INJ Z LONG

3486.50 -ZO.SJ 130.04 308.35 70.35 4 55 52 2886.5 -23.30 122.Z5

4151.60 -1.52 169.28 299.67 61.72 I 44 42 3551.6 -],29 162,63

5137.40 -23,90 105.51 309.51 71.50 6 38 20 2537.4 -26,21 97,47

3975.93 I.]4 154.79 298.08 60.13 2 36 J0 3375.9 -2.84 148.27

2772.97 -30.52 80.16 511.83 73.79 8 28 44 2J73.0 -32.4] 71.46

391].J4 7.24 I46.39 294.43 56.50 Z 55 9 531].1 Z.?e 14D.13

0IFFERENTIAL C_RECTION$ MID-COURSE EXECUTION ACCURACY O_BIT DETERN]NAT]ON ACCURACY

TOE 1.B983 TRA 5.6097 TC3-J.4311BAU 1.1945 SOT 5242.| SGR 396.0 SG3 90,7 ST 1934.3 5R 38],4 S] 423.]

ROE ,5271RRA .1219 RC3 -.0076 FAU .00658 RRT .4913 RRF .4707 RTF .9507 CRT .7660 CRS -.6721 CST -.9905

r0E ,3Z29 FRA 1.2565 FC3 -.0912 8$P |7387 SOB 5257,0 R23 ,0019 R15 .9508 L$& Z001.1 NSA 251.8 SSA 11,6

eOE 1.970J BRA 5.6|11 BC3 |.4312 rSP -303 SOl 5245.7 SO2 544.7 THA 2.13 ELl 1956.9 £L2 243.7 ALF 8.77

LAUNCH DATE JAN 5 1988 FLIGHT TIME 202.00 ARRIVAL DATE JUL 26 1986

HELIOCENTRIC CONIC

RL 147.10 LAL -.DO LOL 104.21 VL

RP 108.03 LAP -I.25 LOP 54.77 VP

RC 2|7.144 GL 4.8I GP -5.25 ZAL

PLANETOCENTRIC CONIC

C3 71.902 VML 8.479

LN(H A_MTM LNcH TIM_

90.00 4 15 38

90.00 0 35 18

100.00 6 Z 7

]00.00 I 31 50

110.OO 7 ]6 9

JlO.O0 J 54 17

DIFFERENTIAL C_RE(TIONS

702 1.8667 TRA _.1979 rC5-I.JgI0 BAU 1.1449

_D_: .8443 RRA .13_ R(_ -.O0_9 rAu .oo551

rOE .3113 FRA J.3AJ] re3 -.O66d 85P J7580

BOE 1.9444 BRA 6.1998 BC3 1.19J0 F]P -30J

OISTANCE 587.823

25.561 GAL 14.48 AZL 86.35 HCA 310.55 SNA 115.30 £CC .36579 INC

_6.1_8 GAP 2|.|_ ATP 88.93 TAL 151.37 TAP 101.92 RCA 7].12 APO

41.27 ZAP I72.02 £T$ 223.95 7AE 133.59 ETE 185.66 7AC 142.80 ETC

1.6466 VI ]O.ZB7

157.47 V2 ]5.080

166,34 CLP 173.98

OLA 25.51RAL 60.l] RAO 6569.4 VEL 13.902 PTH 2.54 VHP 13.408 DPA 10.82 RAP 48.47 ECC 2.le]]

L-] TIME INJ LAT INJ LONG INJ RT ASC |NJ A_NTH INJ TIME PO CST TIN |NJ 2 LAT ]NJ Z LC_NG

3488.92 -20.75 J50,ZO 313.08 70.29 5 14 7 Z888.s -z5.zs IZZ.42

4216.57 .57 172.90 303.51 61,69 1 45 34 3616.6 -3.22 168.27

3146.69 -23.10 106.|3 3|4.I9 7J.23 6 54 34 2546.7 -26.04 98.11

4034.03 3.3| 157.98 302.00 60.27 2 39 4 3434.0 -.68 151.45

2789*93 -30.19 81.37 316.53 73,15 8 42 39 2t89.9 °32.20 1Z.75

3963,56 9.12 |49.07 298.43 56,91 3 0 21 3363.6 4,70 142.77

MID-COURSE EXEEUTION ACCURACY ORBIT OETERNINA TION ACCURACY

SGT 5215.7 $GR 585.5 $G3 89.Z ST 1879.5 $R 369.4 Ss 426.5

RRT ,_078 RRF .4891 RTr .9572 CRT .7374 CRS -.S489 CSr -.99_I

$G8 5230.0 R23 .0012 RJ5 .9572 LSA 1945.9 NSA 255.8 S54 10.9

SOl 5219.4 SO2 331.9 THA 2.16 ELI 1899.5 EL2 246.9 ALF 8.39

L4UNCH 04T£ J4N 5 1966

HELIOCENTRIC CONIC

RC I_7.10 LAC -.DO

RP 107.99 L4P -1.07

RC 218.652 GL 3.99

PLANETOCENTR]C CONIC

C3 8].350 VNL 9.130

LNCH ATNTN LNCH TIME

90.00 4 33 0

9O.O0 0 34 32

JO0.O0 6 17 J8

100.00 I 32 55

110.O0 8 9 1

]10.00 I 57 42

FLIGHT TIME 204.00 ARRIVAL 0ATE

OISTAN(£ 591.248

LOL _4.21 VL 25.522 GAL 16.06 A_L 66._2 HCA 313.16 SNA 115.09 ECC .38488 INC 1.4841 Vl 30.287

LOP 57.98 VP 36.123 GAP 22.56 A?P 88.97 TAL 150,06 TAP 105.62 RCA 10.82 APO IS9.37 V2 ]5.092

GP -5.19 ?AL 39.48 ZAP 171.51 [TS 219.5T ?A[ 133.45 ETE J85.59 7AC 144.94 ETC 185.62 CLP IT],02

0LA 25.04 RAL 62.1_ RAD 6569'6 VEL 14.507 PTH 2.60 VNP 14.151 DPA II.67 RAP 50.8] ECC 2.3717

L-| TIME INJ LAT INJ LONG INJ RT AS( INJ A?NTM INJ TIME PO C$T TIN INJ 2 LAT INJ 2 LONG

]492.57 -20.67 130.45 317.61 70.20 5 31 13 2692.6 -23.18 122.86

4281.12 2.65 176.51 301.19 61.80 1 45 53 3881.1 -I.14 169.88

3156.32 -23.49 106.76 318.68 70.96 7 9 54 2556.5 -25.87 98.7?

4092.60 5.28 161.21 305.75 60.53 2 41 8 3492.8 1.]1 154.61

2806.8I -29.85 82.57 521,03 72.51 8 55 48 2206.8 -31.95 73.98

4014.88 11.02 151.84 302.26 57,45 3 4 57 3414.9 8.64 145.48

JUL 29 1966

CIFFERENTIAL CC_RECTION$ MID-COURSE E_ECUTION ACCURACY ORBIT OET[RMINATI.ON ACCURACY

TOE 1,8416 TRA 6.8393 TC3 -.9693 BAU 1.0801 SGT 5187.6 ]OR 573.9 5G3 8T.8 ST J832.6 SR 354.2 SS 433.3

ROE .5813 RRA .1804 RC3 -.0054 FAU .00432 RRT .5242 RR_ .5075 RTr .9634 CRT .7092 CR$ -.8276 CST -.9937

rOE .3063 FRA 1.4356 FC3 -.0449 BSP 17247 5G6 5ZOI.| R23 .0007 R13 .9634 LSA 1899.3 MSA 253.2 SSA IO.]

8OE 1,9252 BRA 8.8417 BC3 .9693 rSP -294 SG] 5191.3 SG2 318.2 THA 2.17 ELI 1850.1 ELI 247.4 ALr 7.99

LAUNCH DATE JAN 5 1966 FLIGHT TIME 20$.00 ARRIVAL 04TE JUL 30 1966

H[LZO_ENTRIC CONIC DISTANCE 594.184

RL 147.10 LAL -.00 LOL 104.21 VL 23.484 GAL 17.82 AZL 88.70 MCA 3|6.98 ]HA 114.90 £CC .40598

RP 107,95 LAP -.89 LOP _1.19 VP 36.108 GAP 23.71 k_P 69.05 TAL 14_.89 TAP 105.87 RCA 68.26

RC 220.152 GL 3.21 GP -5.14 ZAL 37.89 _AP 170.50 ETS 215.66 ?A[ 133.24 ETE 185.52 ?AC 147.00

PLAN_TO_ENTRIC CONIC

C3 97.282 VML 9.863 DLA 24.53 RAL 63.97 RAD 6569.9 V[L 14.786 PTH 2.67 VHP 14.950 OPA 12.38

LNCH ATNTM LNCM TIME L-I TIME INJ LAT [NJ LONG INJ RT ASC INJ A?MTM ]NJ TIME

90.00 4 48 51 3497.19 -20.56 130.73 321.89 70.09 5 47 8

90,00 0 33 13 4344.87 4.70 180.08 _10.70 6_.04 1 45 38

i00:00 _ _1 31 3166.17 -23.27 107.41 322.9_ 70.69 7 24 17

100.00 1 33 14 4151.1_ 7.2_ 164.46 309.3_ 60.92 2 42 25

110.00 8 21 3 2823.47 -29.50 83.74 _25.29 71.90 9 8 7

110.00 2 0 11 4066.58 JZ.90 154._7 _03.9_ 58.07 3 7 57

0IrFER£NTIAL C(_R£CTIONS

roe 1.8142 TRA T. 5_07 TC3 -.7?08 BAU 1.0025

ROE .5776 RRA .20?7 RC3 -.0037 FAU .00305

FOE .2998 FRA 1.5390 FC3 -,027i B]P 17243

BOE 1,9040 BRA 7.5333 BC3 ,7708 FSP -290

INC J.3043 VJ ]0.287

APO I_|,55 V2 35,105

£T( I_4.81 CLP 172.00

RAP 52.75 £CC 2.8010

P0 C$T TIN INJ 2 LAT INJ 2 LONG

-L'1_97.2 -23.09 122,97

5?44,9 .92 17].43

2566,2 -25.89 99,45

3551.1 ].29 157.88

2_23.5 -]I.89 75.21

]466,6 8.58 148.22

ORBIT 0£T[RNINATION ACCURAC_

ST J787,5 SR 3]7.9 SS 442,3

CRT .6806 CR$ -.6064 CST -.9950

LSA 1855.1 NSA 250.4 SSA 9.7

ELI 1802,] £L2 245.5 ALF 7.47

MI0-COUR$( EXECUTION ACCURACY

SGT 3132o9 8GR 3_,9 $G3 86.4

RRT .539Z RRF .5244 RTF .969J

SGB 5|65.5 R23 .OOO1R]3 .9691

$G1 _158.5 SO2 303.7 T_A 2.IT

F

2240



JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL. 2, 1965-66

LAUNCH DATE JAN 5 1966

MEL|OC[NTRiC CONIC
RL 117.10 LAL -.DO

RP IO7.91 LAP -.70

RC 221.615 GL _.47
PLANETOCENTR;C CON|C

C3 114.369 VHL 10.694
LNCH AZNTH LNCH T|ME

gO.O0 5 3 Z?

90,00 0 31 19

I00.00 6 44 41

I00.00 1 31 45

110.00 8 51 !_
110.00 Z 1 45

FLIGHT TIME ZOP.O0 ARRIVAL DATE AUG ! 1966

0|STANEE 596.505

LOL 104.11 VL 15.449 GAL 19.78 ATL 88.90 MCA 3ZO.ZO $#A 11A.72 ECC .43016 INC 1.1005 Vl 30.187

LOP 64.41 VP 36.095 GAP Z$.Z6 AZP 89.15 TAL 147.90 TAP 108.09 RCA &5.3? APO 164.07 VZ 3S.IJ?

GP -5.09 ZAL 36.50 ZAP 169.56 ET$ ZlZ.I5 ZAE 131.94 ET[ 1#5.43 7AC 14B.9# ETC 163.#8 CAP ]?0.89

OLA 14.04 RAL 65.56 RAO 6570.Z VEL 15.353 PTH Z.?5 VHP 15.886 0PA 13.03 RAP 54.80 [CC Z.8811

L-| TIN[ INJ LAT INJ LONG |NJ RT ABE |NJ ATMTM INJ TIN| PO CST TIN |NJ 2 LAT INJ 2 LONG

3502.43 -20.44 |3|.06 325.91 59.96 5 1 50 1902.4 -21.99 123.31

4407.48 6.68 183.81 31.4.01 62.42 J 44 46 3807.5 2.94 176.93

3176,02 -13.05 108.05 326.92 70.41 7 31 3? 25?5.0 -25.50 100.11

4209.11 9.13 167.?1 3|Z.?0 6|.41 2 42 55 5509.1 S.24 161.08

1839.70 -79.15 84.88 329.28 71.31 9 19 31 2239.7 -31.42 76._I

41|8.20 14.74 157.53 309.40 58.80 3 tO 25 5518.2 10.50 151.00

OJFFERENTJAL EONRECTZON$

TOE 1,7936 TRA 8.2865 TC3 -.5916 8AU .9048

ROE .5936 RRA .2351 RE3 -.0018 FAU .00158

r0E .2954 FRA 1,6548 FC3 -.0119 BSP 17210

BOE 1.8893 BRA 8.2898 BE3 ,5916 FSP o256

LAUNCH DATE JAN 5 1968

HELIO(:ENTRZC CONIC

RL 147.|0 LAL -.00

Re J07.87 LAP -.52

RC 223.030 GL 1.76
PLAN[TOCENTRIC CONIC

C3 135.510 VHL 11.641
LNCH AZMTH LNCH TIME

90.00 5 16 48

90.00 0 28 45

100.00 6 56 46

100.00 I 31 28

110.00 B 42 Zl

110.00 2 2 22

LOt. JOA.2| VL

LOP 67.62 VP

GP -5.04 ZAL

OLA 23.53 RAL

L-I 7IRE

3507.87

4468.8)

3185.51

4266.17

2853.22

4169.17

DIFFERENTIAL CORRECTioNS

T0E J.7#Zl TRA 9.1158 TC3 -.A312 BAU .7811
ROE .6092 RRA .2821 RE3 .0OO3 FAU-.O00J8

FOE .1935 FRA 1.7850 rC3 .0011 BSP 17150

BOE I.BR34 BRA 9.1J95 BE3 .4312 FSP -282

N|O-EOURSE EXECUTION ACCURACY O_B|T OETERM|NAT|ON ACCURACY

SGT 5114.4 $GR 345.7 563 85.0 ST 1146.9 $R 320.7 S$ 454.9

RRT .5532 RRF .5404 RTF .9743 CRT .5532 CRS -.5868 CST -.9962

$GB 5126.1 R23 -.0005 RI3 .9745 LSA 181?.0 NSA 145.1 $SA 9.1

$51 5118.0 SGZ 288.6 THA 2.15 ELl 1159.1 EL2 241.1 ALr 6.97

FL|GHT T|I_ 210.00 ARRZVAL 0ATE AUG 3 1966

OISTANCE 598.034

23.416 ¢AL 21.98 AZL 89.13 HCA

36.084 GAP 27.05 AZP 89.30 TAL

35.33 ZAP 1U.53 ET$ L_09.00 ZA[

3Z3.41 SMA 114.56 ECC .45769 INC .B611 Vl 30.28?

147.11 TAP 110,5_ RCA 62,1) APO 166,99 v2 35.130

13Z,54 ETE 185.33 ?A( 150,85 ETC 162.85 CLP 169.68

66.91RAO 8570._ VEL 16.025 PTH 2.83 VHP 16.960 OPA 15,51 RAP $6.76 ECC 3.Z301
|NJ LAT INJ LONG |NJ RT A$C INJ AZMTH |NJ ?|ME PO C$T TZM |NJ 2 LAT INJ Z LONG

-20.31 131.41 329.83 69.84 6 15 16 2907.9 -22.$$ 123.68

B.60 187.08 317.10 62.92 1 45 14 3868.6 4.90 I_0.36

-22.83 108.68 3_g0.61 10.16 7 49 51 2585.6 o65.32 100.77

10.97 170.93 3|5,85 6_.02 2 41 35 3585.2 ?.14 164.Z5

-ZB.BI 85.95 332.97 70.75 9 29 56 2155.2 -31.15 77.5A

16.52 160.42 312.86 59.64 3 11 52 3569.3 12.36 153,78
M|0-COUR$E £XECUT|(_4 ACCURACY CReIT DETERMINATION ACCURACv

SG? 507|.8 SGR 331.2 SG3 83.7 ST 1710.4 SR 30_.8 SS 471.4

RRT .5580 RRF .5550 RTF .9795 CRT .6275 CR$ -.559_ C$T -.9972

SGB 5082.6 R23 -.O011RI3 .9793 LSA J784.0 MSA 237.7 $$A 8.5

SGI 5075.3 SGZ Z72.9 THA 2.12 ELI 172J.1EL2 234,5 ALr 6.A6

LAUNCH DATE JAN 5 1966 fLIGHT TIRE 212.00 ARR|VAL DATE AUG 5 1866

326.64 SRA 114.41 [CC .48913 INC .§950 Vl $0.267

146,59 TAP 113,23 RCA 58,45 APO 110.37 V2 35,141
ETC 161.71 CLP 168.34

RAP 55.61ECC 3.664!

IN| 2 LAT IN| E LONG

-22.11 124.02

5.78 183.71

-2_.15 101.38

8.98 167.37

-30.90 15.59

HELIOCENTRIC CONIC DISTANCE 598.540

RL 147,10 LJL -.00 LOL 104.21 VL 25.386 GAL 24.4? ATL 89.40 HCA

RP 101.84 LAP -.33 LOP 70.84 VP _6.074 GAP 29.11 ATP 89.50 TAL

RC 124.456 GL 1.08 GP -4.99 7AL 34.39 ZAP 167.33 ETS 206.13 7A( 132.01ET[ 185.21 7AC 152.58

PLANETOC[NTRIC CON|C
C3 161,921 VHL 12,725 OLA 23.00 RAL 68.01RAO 6570.8 VEL 15.830 PTH Z.gl vNP 18.2010PA 14,19

LNCH AZNTH LNCH TIM[ L-I TZME |NJ LAT |NJ LONG [NJ RT A$C |NJ AZMTH |NJ TIME PO C$T T|N

90.00 5 ZB 51 3513.06 -10.19 131.74 333.00 89.71 6 27 Z4 2913.1
90.00 0 15 26 4528.05 10.42 190,50 319.93 63.52 1 40 54 3918.1

lDO.OO 7 7 40 3194,44 -ZZ.pZ 109.26 333.96 69.92 8 0 54 2594.4
100.00 1 19 18 4321.91 12.73 174.15 31B.?A 62.72 2 41ZO 3721.9
110.00 8 51 28 2869.70 -28.48 88.95 336.31 70.85 9 39 1? 2269.7

110_O0 Z I 59 4219.41 18.22 163.3J 315.6i 60.56 3 12 19 3619.4 14.16 156.55

OIFFERENTZAL CORRECTIONS NI0-C(_JRSE EXEEUTZON ACCURACY ORBZT DETERNZI_k_TION ACCURACv

TOE 1.7880 TRAI0.0329 TC3 -.2876 8AU .6227 $G? 5026.7 SGR 314,6 SG3 82.6 ST 1678,1 SR Z94.4 S$ 49Z.$

R0E .6247 RRA .2979 RE3 .0023 FAU-.OOZ38 RRT .5774 RRF .568| RTF .9836 CRT .6047 _RS -.5_45 CST -.9980

FOE .1956 FRA 1.9331 FC3 .0127 86P 16962 $68 3036.5 R23 -.0016 RI3 .9836 LSA 1757.Z MSA 229.1 SSA 7.9

eOE 1.8940 8RA10.0370 BE3 .2876 FSP -276 561 5030.0 $62 256.7 THA 2,08 ELl 1687.1 EL2 225.3 ALF 5.96

LAUNCH DATE JAN 5 1966 FL|GHT TZNE Z|4.00 ARRIVAL DATE AUG 7 1968

HELIOCENTRIC CONIC

RL 147.10 LAL -.00

RP 107.80 LAP -.14

RC E65.$34 GL ,44

PLANETOCENTRIC CONJC

C3 195.169 VHL 13,974.
LNCH AZMTH LNCH T|ME

90.00 5 39 31

90.0O 0 Zl IZ

|00.00 7 I? 18

100.00 I 16 6
110.00 8 59 14

110.OO Z 0 29

DIFFERENTIAL C_RRECTION$

TOE 1.8054 TRAIl.03?4 TC3 ".1529 8AU .4154

ROE .6399 RRA ,3107 RC3 ,0041 FAU-,O0507

rOE .3003 FRA 2.1000 rE3 .0223 8SP 16903

BDE 1,9J54 BRA11.04|? 0C3 .1629 FSP -Z75

OISTANCE 59?.706

LOL J04.21 VL 25.359 GAL 27.32 ATL 89.73 HCA 329.86 ._4A 114.27 ECC .52513 INC .1722 Vl 30.Z$7

LOP ?4.07 VP 36.067 GAP 3J.53 AZP 89.?6 TAL 148.39 TAP I|8.25 RCA 54.27 APO 174.28 V2 31.133

GP -4.94 ZAL 33.72 _AP 185.96 ETS Z03'52 7AE 131,32 ETE 185,07 ?AC 154.16 ETC 160,50 CLP 166.84

DLA 22.46 RAL 68.81 RA0 6571.] YEA 17.793 PTH 2.99 VHP 19.646 OPA 14.69 RAP 60.31 [EC 4.2136
L-J T|NE |NJ LAT ZNJ LONG |NJ RT ASC |NJ A_MTH JNJ TINE PO C$T T|M |NJ 2 LAT INJ 2 LONG

3517,47 -10.09 132,03 335.95 59.GI 6 38 g 2917,5 -12.68 12A.31

4585.5J 12.14 193,84 322.45 64.22 1 37 37 3985.5 8.58 186.97

3101.19 -Z2.Ad 109.?? 33_.9J 69.71 B I0 40 1602.2 -25.00 _01.90
4376,03 14.40 177,3| 321.32 63.51 2 39 Z 37?6.0 J0.13 170.44

1882.75 -28.J8 87.84 339.25 69.80 9 47 17 2282.8 -30.66 79.53

4268.23 19.83 186.|9 318.37 6|.57 3 1! 37 3668.2 J5,87 159.29

N|OoCOURSE EXECUTION ACCURACY ORBIT 0ETERNINAT]ON ACCURAC Y

$GT 49?3.5 SGR 296.6 153 81.4 ST 1645.1 SR 265.6 85 515.5

RRT .5857 RR_ .5779 RTF .9873 CRT .5835 CR$ -.5407 CST -.9956

$68 4982,3 R_3 -.0021 RJ_ .9873 LSA 17_J.6 NSA 217.1 5SA 1.3

SGI 4876.5 562 240.2 THA 2.01 ELI 1657.5 EL2 21A.7 ALF 5.47

22AI



JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL. 2, |965-66b

LAUNCM DATE JAN 5 J966 FLIGHT TIME 216,00 ARRIVAL 0ATE AUG 9 1966

H[LIOCENTRIC CONIC

RL |47.10 LAL -,00

RP 107.?7 LAP .05

RC 227.182 GL -.17

PLANETOCENTRIC CONIC

C5 257,842 VHL J5.422

LNCN ATMTH LNCH TIME

90.00 5 48 44

90.00 0 15 _1

lO0.O0 ? 25 _3

100.00 I 21 45

JIO.O0 9 6 3

Jl0.00 I 5? 42

0JFrERENTJAL CORRECTIONS

TDE 1.B477 TRAI2.1453 TO3 ".0541 BAU .1731

R0E .6552 RRA .3288 RC3 .0056 FAU-.00P56

r0E ._JO2 FRA 2,2_03 FC5 .0312 BSP 16797

8OC 1._605 BR412.1497 BE5 .0544 FSP -270

OISTANC[ 595,110

LOL 104.2l VL 25.357 GAL 30.60 AZL 90.12 HCA 555,0B SMA 114.16 ECC .5663S INC .1195 Vl 30.287

LOP 77,29 VP 36,062 GAP 34.3? A_P 90.11 TAL 146.60 TAP 119,68 R(A 49.50 APO 116.85 V2 55,164

GP -4.89 7AL 53.35 ZAP 164.37 ET$ 201.11 7AE |30.43 ETE 164,91 ZAC 155.53 ETC 15_.26 CLP J65.14

OLA 21.9J RAL 69,30 RA0 6571.4 ¥EL 18.951 PTH 5.07 VHP 21.537 0PA 15.12 RAP 6|.63 ECC 4.9145

L-I TIME INJ LAT |NJ LONG INJ RT ASC |NJ AZNTH INJ TIME PO CST TIM INJ 2 LATJNJ 2 LONG

3520.57 -20.01 132.22 338.50 69.54 6 47 24 2920.6 -22.62 I24.52

4640.81 13.76 197.09 524.60 65.00 1 55 12 4040.8 10.26 190.15

5208.56 -22.Z9 ll0.1T 539.41 69.55 8 19 2 2608,4 -Z4.87 102.32

4428.26 J5.96 180.40 525.55 64.38 2 55 51 5828.5 12.56 175,43

2893.94 -27.91 88.61 341.73 69.42 9 54 17 2295.9 -30.45 80.35

4515,44 21.35 169,02 3ZO.?O 62,63 5 9 5? 5715,4 17.49 161.99

M|0-COURS[ EXECUTiON ACCURACY OJl0IT DE TERMINATION ACCURACY

SGT 4914,4 SGR 2?7.3 SG3 80.3 ST 1612.5 SR 246.6 S$ 549,9

RRT .5905 RRF .5840 RrF .9904 CRT .5652 CR8 -.5291 /ST -.9990

SG8 49ZZ.3 R23 -.OOZ6 R15 .9904 LSA 1709.2 MSA 204.6 8SJ 6.7

${1 49|7.2 SG2 223.? THA 1.91 ELI 1618.6 ELI ZO2.T 4Lr 5.02

LAUNCH 0ATE JAN 5 1966 FLIGHT T|NtE_ 2|8.00 ARRIVAL DATE AUG JJ J966

HELIC_ENTRIC CONIC DISTANCE 590.191

RL 147.J0 LAL -,00 LOL 104.2| VL 2_.321 ¢AL 54.42 AZL 90.61HCA 336.3J SMA 1|4.08 [CC .61357 IN( .6109 VJ 50,28?

RP 107.74 LAP .25 LOP 80.52 VP 36.080 GAP 37.73 ATP 90._6 TAL 147.32 TAP 123.6_ RCA 44.08 APO 184.06 v2 55.174

RE 228.500 ¢L -.75 GP -4.82 _AL 33.34 ZAP 162.53 ETS 198.89 ZA_ 129.29 ETE 184.72 7AC 156.67 ETC 156.O5 CLP J83.19

PL4N[TO4_ENTRIC CONIC

C5 292.790 VHL 17o1110LA 21.34 RAL 69.41RAO 6571.7 V£L 20.349 PTH 5.16 VHP 25.526 OPA 15,49 RAP 65.09 ECC 5,8186

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC JNJ ATNTH INJ TIME PO CST TIM INJ 2 LATINJ 2 LONG

90.00 5 58 21 3521.75 -19.98 132.30 340.49 69.5! 6 55 3 29ZJ.8 -2Z.5_ 124.60

90.00 0 9 8 4693.83 15.26 200.26 326.31 65.85 J 27 22 4093.6 IJ.8T 193.Z3

JO0.O0 ? 32 18 32J2,38 -22.20 I|0.43 34|.37 69.45 8 25 50 Z612.4 -24.79 J02.59

100.00 I 15 53 4478.43 17.4I 185.41 325.29 65.51 2 50 31 _878.4 13.94 J7_.35

1_o.oo 9 1J 15 2_o2.79 -27.?o 69.21 343.6? 69.|2 9 59 56 23oz.8 -3o.28 eo.�e

DIFFERENTIAL CORR_CTION_ M_O-COURSE EXECUTION ACCURACY ORSITOETERMJNATION 4CCURAC lr

TOE 1.9229 TR413.3602 TC3 .0391 8AU .|5S4 SGT 4847.8 SGR 256.7 SG5 79.3 ST |578.Z SR Z27.6 55 588.1

ROe .6709 RRA .3596 RE3 .0067 FAU-.DJ3J5 RRT .5898 RRF .5844 RTF .9930 CRT .5496 CRS -.5J95 CST -.9995

r0£ .3266 FRA 2.5076 FC5 .0389 BSP 16649 SG8 4854,5 R23 -.0030 R13 .9950 LSA 1686.1 NSA 191._ $54 6.1

6DE Z.0565 8RAJS.364fl 6C5 .0397 FSP -267 SGI 4850.J SG2 207.2 THA 1.79 ELI J5_3.2 EL2 J89.6 ALF 4.60

LAUNCH 0ATE JAN 5 1966 FLIGNTeTIME 220,00 ARRIVAL OAT[ AUG 15 1966

NELIOCENTRIC CONIC 0I$TANCE 562.224

RL |47.10 LAL -,O0 LOL 104.21 VL 25.5|1 GAL 58.89 A_L 91.25 HCA 339.55 SMA 114.04 ECC .66716 |NC 1.2165 Vl 50.ZJT

RP I07.71 LAP .44 LOP 85.74 VP 36.064 _AP 41.75 ATP 91.17 TAL 148.66 TAP 126.19 RE& 57.95 4PO 190.12 VZ 55.184

R( 229.788 GL -1.29 GP -4.75 7AL 55,73 _AP 160.57 ITS 196.81 _AE 127.85 ETE 164.49 ?AC 157.51 [TC 156.99 CLP 160.95

PLANETOCENTRIC CONIC

C3 364._15 VHL 19.090 0L& 20.?$: RAL 69.09 RAO 6_72.0 VEL _2.059 PTH 5.24 VHP 25.682 OPA 15.?9 RAP 64.05 ECC 6.99Y5

LNCH 4_M?_ LNCH TIME L-I T_ME IN| L_T IN| LONG IN| RT A$C |NJ AZMTH IN| TIN| PO CST TIM INJ E LIT IN| 2 LONG

90.00 8 Z 15 3520.36 -20.02 132.21 541.86 69.54 7 0 54 2920.4 -22.62 124.51

_0.O0 0 O 41 4744.5? 16.65 205.34 527.48 66.76 J 19 46 4144.6 J5.56 196.21

100.00 ? 57 20 5215.68 -22.17 110.S| 542.73 69.41 6 30 53 2613.? -24.?? 102.68

i00.00 l 8 16 4526.46 18,75 186.35 326.52 _£.29 2 25 43 5926.5 15.59 179.18

J|0:00 9 14 47 2908.?? -27.55 89.61 344.98 6_.92 |0 5 J6 2308.6 -30.]6 81.59

J10.00 1 4? 18 4404.16 24.00 174.52 323.97 64.90 3 0 42 5804_2 20.42 I_7.21

01FFERENTIAL CORRECTIONS MI0-COUR$_ EXECUTION _CCURACV ORBIT DETERMINATION ACCURACY

TOE _.0445 TR414.6790 TC3 .1180 8AU .5760 S_T 4772._ SGR 234.9 8G3 78.4 ST 154|.0 SR 208.9 SS _54.1

R0E .68?_ RRA .3589 RE5 .O073 FAU-.O|�29 RRT ._812 RRF .5766 RTF .99fl0 CRT ._366 CRS o,51J5 CST -.999_

FOE .5550 FRA 2,759_ rE5 .04_8 _SP J6580 SGO 4778.3 R23 -.0035 R13 .99_0 LSA 1670.0 NSA IT?.2 $$4 5.6

gO| 2.1570 8R414;6629 BE3 .1182 FSP -263 SGI 4774.5 SGE J�l.| THA I._4 ELI 1545.1EL2 |?5.6 ALF 4.ZZ

L4UNCH 0ATE JAN 6 1966 FL|(,.NT T|P_ ?0.00 ARRIVAL OAT[ MAR 17 1966

HEL_ENTRIC CONIC 01STANCE 218.571

RL 147.J0 LAL -.00 LOt J05.23 VL 50.540 GAL -16.78 AZL 8T.35 HCA 101.l? SMA 152o24 ECC ._9046 INC 2.6504 Vl 30.28_

RP 108.02 LAP Z.60 LOP 208.4l VP 39.818 GAP .18 AFP 90.Sl TAL 2_9.6| TAP ,78 RCA 108.02 APO 196.46 V2 35.08Z

RC 78.516 GL P.63 GP |3.80 _AL 168.93 TAP 88.73 ET$ $57.09 _AE 164.60 _T_ 149.9J _AC 51.29 ET( 172.63 CLP -88.69

PLAN[TO_ENTRIC CONIC

C5 b1.146 VHL _,O08 OL_I_.O_ RkL 2_.]_ R_0 6_69._V_L 14,230 PTH 2.59 VHP 4.661 0P_ -9.19 RAP 298.01 EC( 7,3555

LNCH A_MTH LNCH TIME L-I T|ME _NJ LAT IN| LONG IN| RT A$C JNJ A?MTH IN| TIM_ PO C$T TIN |NJ 2 LAT IN| 2 LONG

90.00 ] 33 49 2139,74 -|7.68 38,150 174.38 112.48 2 9 29 1_59.7 -14.48 29.58

90.00 10 ? 51 562l.?7 28.10 263,?? 194.76 93.89 11 41 52 5021.8 28.31 Z95.1!

i00.00 2 48 Zl 1899.25 -19.21 18.44 I73.71 I|3.3"_ 3 20 0 1299,5 -15.89 JI.ZZ

I00.00 11 35 59 5357.49 29:?5 242.97 184.87 93.09 13 4 57 4?5?.5 29.66 254.J6

|J0.00 3 41 17 I733.48 -25.22 5,B9 I?|.74 JI_.82 4 I0 J0 J155.5 -19.56 356.67

J10.00 J2 59 53 507_03 34.|6 223,32 J85.08 9J.44 J4 24 9 44?6.0 55.96 2J4.08

OXFrERENTIAL CORRECTIONS NJO-EOUR_ EXECUTION ACCURACY ORBIT DE TERNINATION ACCURACY

TOE -,0685 TRA-|.0840 TC3 -.I?Z2 BAU .2042 SGT ?_4.t SGR 4|8.2 SG3 J87.9 57 2J?.0 SR 568.5 $$ I|Z.J

RDE ".5750 RRA .2291 RE3 .0760 FAU .10594 RRT -.4093 RRF o.4571RTF .?260 CRT .O791CR$ .2595 C$T ".9253

FOE .0589 FRA-J.3|3_ FC5_1,1090 8SP 16_9 5G_ 87_.9 R23 ,0T?0 RJ3 -.7446 LSA 3?0.0 NSA 241.2 554 19.0

802 .5?90 _RA _.J080 _C3 .1885 FSP -563 SGJ 798.3 SG2 570.0 THA 164.01 EL| 569.1 EL2 215.9 4LF 85.94
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL 2, 1965-668

LAUNCN DATE JAN 6 1966 rL|GNT TIM( 71,00 ARR|VAL 0&T[ MAR lg 19Q6

H[L;OCENTRIC CON]C 01STANCE ZZ4,STZ

RL J4?.J0 LAL -.00 LOL 105.Z3 VL 30.46) GAL -|$.5J AZL #7.45 HCJ |04,58 _r44A

R? 108.06 LAP Z.45 LOP 209.62 VP 39.747 GAP .73 AZP _O.6} TAL Z$a.90 TAP

RC 8D.§B| GL B.4Z GP 14.10 ZAL 168.86 ZAP 93.17 ITS 358.16 ZA[ 1_1.69 [T[
PLAN[TO([NTRI( CONIC

C3 58.913 VNL 8.884 DLA -13.25 RAL 191.93 RAO 6569.5 V[L J4.151 PTH Z.58 VHP

LNCN AZMTN LNCH T|ME L-I TIN| ]NJ LAT
90.00 1 56 44 ZlgB.JO -17.38

90.00 10 8 6 5610.T0 18.10
|00.00 Z 51 IO 1_87,93 -18.90

IO0.O0 11 38 Zl 5336.09 19.75

]10.00 3 43 53 1712,84 -12.90
110.00 13 0 7 50?5.95 34.16

DIFF[R[NTXAL C(_R[CTION5

TO[ -.067! T24-1.1538 TC3 ;.21Zl BAU .2407

RO[ -.5605 RR4 .1326 RC3 .0838 FAU .10533

FOE .0482 r24-1.3068 FC3-1.1554 BSP Z|15

eO[ .5645 BR4 1.1770 8C3 .1281FSP -580

151.AZ ECC .18661 INC Z.553| Vl 50.185

5.26 RC4 ]06.0Z 4PO JgA.SZ v| 35.069

153.31 14C 19.84 (TC l?3.Zl CLP -93.37

4.8110P4 °9.10 RAP Z96.84 [CC t.1989

IN| LONG IN| IT ASC ZNJ ATMYH IN| TIN_ PO CST TAN IN| Z LAT |NJ _ LONG

36.08 1?4.35 112.11 2 IZ |2 15Z8.1 -14.15 18.89

Z63.69 184.74 93.65 I1 41 46 5020.7 18.51 155.03

17.74 173.68 113.60 3 22 38 1287.9 -15.55 10.55
142.86 184.85 93.03 15 5 15 4735.1 29.85 154.06

3.23 171.68 115.10 4 12 36 1112.8 -19.ZJ 556.04
Z23.16 185.05 91.35 14 24 41 4473.9 33.97 215.91

MIO-COURS_[ EXECUTION ACCURACY O_8|T D[ T[RNIN4 TiO_ ACCURACY

SGT 853.4 6GR 410.4 SG3 192.5 ST 135.? $R 384.6 S$ 111.?
RRT -.441Z RR1r -°480? RTF .?543 CRT .0585 CRS .Z401 CST o,9383

SG8 951.4 223 .0803 RJ3 -.7679 LS4 365.9 NSA 236.6 854 18.2

551 877.8 SSZ 366.8 THA J65.05 (LJ ]65.1 [LZ 133.0 4Lr 86.37

LAUNCH OAT[ JAN 6 1966 FL|GHT TIM| 74.00 ARRIVAL DATE NAR Zl 1966

H[LIOCCNTRI( CONIC OI�TAN(£ 73|.175

RL 147.10 LAL -.00 LOt. 105.73 VL 30.38Z 5AL -16.38 AZp 87.55 HCA 107.59 SNA
RP" 108.10 LAP 2.34 LOP 212.83 VP 39.673 GAP 1.26 AZP 90,74 TAL 158.11 TAP

RC 87.881 GL 6.19 GP 14.39 ZAL 168.76 ZAP 9T.81 [TS 359.25 7AE 168.86 IT[

PLAN[TOC[NTRIC CONIC

C3 76.736 VHL 8.780 OL4 -13.41RAL 293._7 RA0 6569.5 VEL 14.074 PTH Z.57 VHP 4.784 OPA -8,98 RAP 295.15 [CC 2.2629
LNCN AZNTN LNCH TIN[ L-I T_NE IN| LAT ZNJ LONG IN| RT ASC IN| A_NTH IN| TIME PO C�T TIN |NJ 2 LAT IN| Z LONG

90.00 J 39 54 Z116.04 -17.06 38.34 174.33 112.95 2 15 11 1516.0 -13.81 ZS.JT

90.00 I0 8 2? 5619.80 28.10 766.61 184.76 93.61 11 41 7 5019.8 26.31 154.98

I00.00 2 84 14 1878.23 -18.58 17.02 173.66 11_.85 3 15 30 1276.2 -Jfl.ZO 9.85
100.00 11 36 49 53_4.84 E9.76 242.77 184.87 92.98 J3 _ 44 4734.8 19.85 233.9?

110.00 3 46 43 17J1.85 -12.57 Z.55 J7J.66 1J6.38 4 J_ 15 JJJJ.9 -J8.85 355.40

110.O0 J3 0 49 5071,98 34.16 223.00 385.08 9J.26 14 28 2J 4451.0 33.96 115.76

DIFF_R[NTJAL C_R[CTJONS MI0-COUR$[ [XECUT|ON ACCURACY (_81T 0(TERM|NATION ACCURACY

TOE -.0677 TRA-J.ZZ4? TC3 -.254_ BAU .277_ 5GT 937.2 $GR 411.4 8_3 J95.7 ST 251.3 92 359.4 88 111.0

RD( -.5445 RRA .1351RC_ .0914 FAU .10590 RRT -.4703 RRF -.5032 RTF .7741 CRT .0443 CR3 .2t46 CST -.9496
F0[ .O347 ¥RA-1.2689 FC3-1.1945 BSP 7415 550 10Z7.6 223 .0844 213 -.7860 LS4 360.4 NSA Z72.9 554 18.3

80( ._489 884 I.Z4?O Be3 .Z?OZ FSP -596 56! 961.6 8GZ 362.5 ?HA 166.O4 (LI 359.8 EL2 250.9 ALF 86.54

|50.5? EC( .28284 INC 2.4545 VJ 30.28?

5.?0 RC4 105.98 4PO 193.16 VZ 55.056

155.75 74C 18.58 [TC 173.67 CLP -97.67

LAUNCH OAT[ JAN 6 1966 FL[GNT T_N[ 16.00 ARRIVAL 0AT| N4R Z_ |066

H[L[OCENTRIC CONIC

Rk 147.10 LAL -.00

RP 106.14 LAP Z.ZO

RC 85.157 _L ?.95

PLANETOCENTRIC CONIC

C3 74.579 VHL 6,$36

LNCH ATMTN LNCN TJN[

90.00 I 43 ZZ
90.00 10 6 54

100.00 2 5? 34

100.00 11 3? 21

110.00 3 49 46

110.00 13 I 3?

OISTANC[ Z$7.354

LOL 105.Z3 VL 50.296 G_L -18.18 ATL 8?.65 HCA 110.80 SNA

LOP E16.04 VP 39.59_ GAP 1.?5 ATP 90.64 TAL 255.14 TAP

GP 14.55 7AL 166.52 7AP 101.16 [TS ,$8 74[ 155.15 [T[

149.$9 [CC ,ZT�IE INC _.$516 Vl 30._87

#.04 RCA 105.91 4PO 191.4? VZ 55,046

J55.55 ZAC 25.5_ [TC 1?4,5_ CLP-IOZ.]_

0LA -13.58 RAL 293,68 RA0 8569.5 VEL 13.99? PTH 2.55 VHP 4.7?? 0PA -8.85 RAP 294.16
L-I T/M| /NJ LAT JNJ LONG IN| RT A$C /NJ ATNTH _NJ ?I14_ PO CSr TIN INJ t LAY

Z|03.4T -18.53 34.31 174.40 113,19 Z 18 Z5 1503.3 -13,45

5819.13 Z8.11 253.57 164.81 93.59 Jl 42 35 5019,1 18,31

1864.O_ -18.74 J8._7 J7_,70 114.10 3 78 38 1164,0 -14.84

5333,80 29.76 24_.69 184.93 92.94 13 6 16 4?33.8 29.85

1500.41 -22.Z3 1.84 171,89 116.66 4 16 9 1100.4 -18.4?

5050.15 34.17 Z_2.86 165,11 _J,IT 14 16 8 4470.7 33.95
DZFFER[NTIAL C_R[CTIONS

T0E -.0708 TRA-I.1959 TC3 *.2983 BAU .3134

R0[ -.5169 RRA .2365 Re3 .0991 rAO .10568

rOE .0200 rmA-l.2_O0 FC3-1.7268 6SP Z?Z5

BOE .3316 8RA 1,3173 8C3 .3143 rsP -607

NIO-COURS[ [XECUTZON ACCURACY

65T 10Z4.? SGR 4Zl.4 863 197.6

RRT -.4968 RRIr -.5252 RTF .5903
558 1108.0 RZ3 .0899 R13 -.7999

SGI 1048.8 SGZ 355.3 THA 166.91

|NJ _ LON_

ET.4$

_SA.�l

9.13

233.89

354.73

113.61

ORSIT 0[TERM|NAT|ON ACCURACY

ST 169.9 SR 35_.9 SS 109.6

CRT .0386 CRS .1859 ClY -.6564

LSA 355.7 _84 289.9 SSA 18.4

[LI 353.3 [L_ Z$9.5 ALr 86.16

LAUNCH OATE JAN 6 1966 FLIGHT TIM| 58.00 ARRIVAL DATE MAR 25 19_8

HCLZ(X£NTRTC CONIC

RL 147.10 LAL -.00

RP ]0_,18 LAP _,03
RC 07.465 GL ?.68

PLAN[T(XENTRIC CONIC
C3 77.445 VHL 8.511

LNCH AZNTH LNCH TZM[

_O.00 1 47 6

90.00 10 9 13

100.00 3 I IZ

I00.00 11 37 39
i10.00 3 33 10

110.00 13 Z 30

O]STAN([ Z43.500

LOL 105.13 VL 30.ZO? GAL -15.98 ATL 87.76 HCA 114.00 SNA 148.59 [CC .27345 |NC Z.2444 Vl 30.Z8T

LOP 219,Z5 VP 39.3J7 GAP Z.2_ A7P 90,91 TAL 258.30 TAP J0.30 RCA J07.81APO J89.58 vE 35,030

GP 14.95 ZAL 168.45 ZAP 105.68 [TS 1._0 ZA[ 153.58 ETE 158.93 ZAC 25.88 ETC 175.20 CLP-JOS.24

DLA -13.77 RAL 294.3_ RAD 8589.4 V[L 13.91J PTH Z.54 VHP 4.586 0Pd -6.84 RAP 293.28 £CC Z.1923

L-| TIN[ IN| LAT |NJ LOIG |NJ RT A$C IN| AZMTH |NJ TIN( PO CST TIN IN| 2 LAT |NJ 2 LONG

Z090.14 -16.37 33,76 174,45 113.43 2 2J 57 1490.2 -13.08 Z(,84

3618.58 18.11 283._ 184.91 93.58 J1 43 Z 5018.8 28.3J 154.89

1851._ -|?,89 15,48 173.77 !14.36 3 32 3 1251.2 -14,45 8.38

5333.05 Z9.56 _42,64 183,02 9Z.91 13 6 5Z 4533.1 29.85 235.83
1688.44 oZJ.88 1,1| 171,74 IJ8,96 4 ZJ J8 1088,4 -18.05 354.03

5068._8 34.17 22Z.74 |85.Z0 91.10 14 18 59 4468.6 33.94 213.50

ORS|T 0[T[RNINATION ACCURACY
5T 189.3 DR 346.2 65 108.4

CRT .0349 OR5 .J533 CST ".9553

LSA 345.8 NSA 307.? SSA JB.5

EL| 345.7 EL_ 286.6 4LF 84.43

0IFF[R[NTIAL CORR£CTION$ N|0-COURS[ [X£CUTTON ACCURACY

TO£ ".0584 TRA-1.3669 TO3 ",3443 8AU ,_49] SGT 1115.1 8GR 420.3 8G3 JgS.Z

RO[ -.50?5 RRA .2367 Re3 .1065 FAU .|047? RRT -.5113 RRIr -.5469 RTF .802J

r0E .0044 rRAoj.ZZZ_ FC3-J.2510 8SP 3044 $58 !19J.7 223 .096? 213 -.8J04
DO| .813_ 8RA 1.365_ 8c3 .3804 rsP -613 SGI 1138.8 5G2 35/,Z THA 167.70
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL. 2, 1965.66P

LAUNCN 0ATE JAN 6 1966 FLIGHT TIM( BD.O0 &NRIVAL DATE MAR Z? 1966

H(L|OCENTRJC CONIC
RL J47,|0 LAL -.O0

RP iOB.22 LAP i.90

RC BS.TB3 GL 7,39

PLANETOCENTRIC CON|C

C3 ?0.330 VHL B,386

LNCH AZMTH LNCH TIME

90.00 ! 51 11

90.00 IO 9 52

lO0,OO 3 5 8

JO0.O0 11 38 36
1iO.OO 3 56 49

lJO.OO 13 3 26

DXFrERENTIAL CORRECTIONS

TOE -.0845 TRA-I.4564 TC3 -.3918 BAU .5838

ROE -.48T0 RRA .2396 RC3 ,114J FAU .10313

FOE -.0086 FRA-I.I?J4 FC3-J,Z695 BSP 3351

BOE .4942 BRA 1.4996 BE3 .4082 FSP -608

0ISTANC( 249.626

LOL 105.23 VL 30.Jt8 GAL -15.?7 AZL BT.87 HCA 111.Zl SMA 14?.B/ ECC .Z?IB§ INC 2.1511 VJ 3D.ZB1

LOP 122,45 VP 39,455 GAP 2.66 ATP 90,99 TAL 255.29 TAP 12.90 RCA 101.68 APO J0B.0? v2 35.DI6

GP 15.26 7AL 168.25 ZAP 109.56 ET$ 2.6B zA( 15I.I1 ETE 159,96 7AC 26.02 ETC 179.92 CLP-110.IO

DLA -I3.97 RAL 294.96 RA0 6569.4 VEL 13.845 PTH 2.53 VHP 4.809 OPk -B.4I RAP 292.61 ECC 2_1974

L-I TIME ZNJ LAT INJ LONG INJ RT ASC INJ AZMTH ]NJ TIME PO CST TIM ]NJ 2 LAT |NJ 2 LONG
2076,20 -15.99 31.91 174.98 JlJ.69 2 Z5 47 1476,2 -12,85 15.82

9618.87 2B.II Z63.55 I85.04 93.58 II 43 31 5018.9 ZB,SJ 254.89

1937.60 -I7,50 14.66 J73.81 114.63 3 38 45 1231,6 -14.03 7.98
5332.7O 29.76 242,6_ 185.15 92.90 J3 7 29 4132.T 29.89 259.81

1675.77 -21,47 ,33 171.83 117.26 4 24 44 1015.B -17.64 353.29

9067.29 34.17 222.64 I89.33 91.04 J4 27 55 446T.5 53,94 213.40

MI0-COUR$E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT |207,4 $GR 418.Z BG3 197,3 ST 509.4 IR 336.4 IS IO6.4

RRT -.5435 RRF ",5668 RTF .BID5 CRT .0585 CRS .1246 CST -.9693

SGB J_77,8 R23 .1059 R13 -.8179 LSA 387,9 MSA 329.2 SSA 18,6

$GI 1230,5 BG_ 344.5 THA I69.42 ELI 331.1 ELI 308.0 ALr 77,70

LAUNCH DATE JAN 6 1966 FLIGHT TII_ 82.00 ARRIVAL DATE MAR 29 1966

HELIOCENTRIC CONIC
RL |47.10 LAL ".DO

RP 108.26 LAP 1.14

RC 92.112 GL 7.08

PLAN(7OCENTRIC CONIC

C3 69.232 VHL B,260

INCH ATNTH LNCH TIME
90.00 I 55 37

90.00 1O 10 19

zO0.O0 3 9 29

100.00 II 39 13

_JO.O0 4 O 49

JJO.O0 13 a 22

0ISTANC£ 259.7|5
LOt. lOS.Z3 VL 30.022 GAL -I5.56 AZL 81.99 HCA IZO.AI SNA

LOP 22S.65 VP 39.392 GAP 3.08 AZP 91.02 TAL 254,25 TAP

GP 15.59 ZAL 168.01ZAP I12.8I (TS 3.90 ZA( J48.9I ET(

|A6.95 (CC .26851 INC 2.0125 VI 30.287

14.64 RCA 107.52 APO 186.58 VZ 35.003

I60,TI ZAC 25.60 ETC 176.69 CLP-JI3.T4

OLA -J4,19 RAL 295.58 RAD 6569.3 VEL I3.769 PTH Z.52 VHP 4,844 OPA -B,I2 RAP 292.I5 ECC 2.J229

L-! TIME INJ LAT INJ L_G INJ RT A$C INJ AZMTH INJ TI#_ PO CST TIN INJ 2 LAT INJ 2 LONG
ZD6I,J6 -I5.97 31.00 J74.12 113.95 Z 19 58 1461,2 -11,21 24.94

5819.55 28,10 263.60 185.2| 93,8J I| 43 59 5019,6 78,51 254.94

182].07 -I?.O9 J3,78 JYA.OO J|4.9J 3 39 48 IZZS.I -13.59 6.73

5332.88 29.76 24_.63 185.32 9Z.91 13 B 5 4732.9 29,B5 Z33.82

I862,27 -21.04 359,52 171.94 I11.58 4 28 27 IOBZ.3 -17.18 392.51

5066.44 34.17 222.57 185.49 91.00 14 28 48 4466.4 33.93 Z13.33

ORBIT DETERMINATION ACCURACY

ST 550.5 $R 326.2 S) J04.6

CRT .0475 CR$ .0824 CST -.gTSB

LSA 347.5 MBA 524_7 SSA ]B.T
ELI 556.5 EL2 320.7 AIr 37.36

DIFFERENTIAL CORRE(TZON$ MI0-C0_JR$E EXECUTION ACCURACY

TOE -.0959 TRA-J.5046 TC3 -.44J3 BAU .4|77 5GT 1301,9 SGR 415._ $63 195.9

ROE -.4646 RRA .2337 RC5 .JZ2Z FAU .JOlJ6 RRT -.5654 RRF -,5910 RTF .8J 70

roe -.0158 FRA-I.IZZ9 FCS-J.2B36 BSP 3684 SGB 1366.6 R23 .1161 RJ3 -.BZS?

go( .4744 BRA 1.5227 BC5 .4579 FSP -60T SGJ I324.4 SG2 336.9 THA I69.05

LAUNCH DATE JAN 8 1966 FLIGHT TIME 94.00 ARRIVAL DATE MAR 31 1966

HELIOCENTRIC CONIC OISTANE( 261.?69
RL 14?,lO LAL -.00 LOL 109.25 VL 29.926 GAL -15.35 AtL 99.11HEA 125.8| SHA 146.02 ECC ,26493 INC 1.9851 Vl 30._87

RP 108.31 LAP 1,57 LOP 2_9,89 VP 39,267 GAP 5.48 AZP 91.04 TAL 295.11 TAP 16.71 mCA 101.35 APO I84.69 VZ 34.990

RC 94.449 GL 6.TO GP 15.96 7AL I27.73 2AP 116.03 ET$ 5.18 7AE 146,81 (T£ ]|I.Z4 ZAC 29.39 EYe BY?.52 CLP-IIT.J6

PLAN(TOCENTRIC CONIC
C3 66.150 VHL 8.135 OLA -14,49 RAL 298.23 RA0 6569.3 VEL 13.693 PTH 2,50 VHP 4.899 OPA -1.71 RAP 291.90 ECC 2,D987

LNCN ATMTH LNCH TIME L-I TIME JNJ LAT ]NJ L(_G IMJ RT A$C INJ A2MTH INJ TIM( PO CST TIM INJ 2 LAT ]NJ 2 LONG

90.00 2 O 29 2044.90 -15.12 31.02 114.99 lid.Z5 2 34 34 1444,9 -11.72 Z$.99
90.DO 10 10 40 5621.03 28.i0 265.71 185,41 93.68 II 44 21 50ZJ.O 28.31 255.09

100.00 3 14 6 I807.38 -16.84 12.85 174.17 llB.ZO 3 44 14 1201o4 -13.10 9.8E

100.00 11 59 44 5555.79 29.76 242.89 I85,52 92,94 15 B 38 4195,8 29.$5 238,$9
110.00 4 5 4 1647.7T -20.58 358.64 172.09 111.9! 4 52 51 IOaT.B -I6.69 591.69

IlO.O0 13 5 16 5086,I7 34.17 222.55 J85.70 90.99 14 29 42 4466.2 55,93 213.3J

DIFFERENTIAL CORRECTIONS NI0-(OUR$( EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -,1106 TRA-J.5?O? TC3 -.4927 8AU .4507 $GT |_97.8 _R 41_.1 $G_ J93,9 ST 352,4 BR 514,7 $$ 102,9

ROE -,4409 RRA .231n RC5 .1306 FAU .09887 RRT -.58($8 RRIr -.6144 RTF .eEl? CRT .O609 CR$ .O528 CST -.9773

roe -.044| FRA-l.0688 FC3-1,2959 BSP 4016 SGB 1457.3 RZ3 .12S5 R13 -.8279 LSA 587.9 MSA 313.Z SSA 19.9

GO( .4546 BRA I,SBT6 BE3 .509? FSP -603 $G| 1419.8 SG2 328.S THA 169.62 ELI 554.8 EL2 512.O ALF 14.15

LAUNCH DATE JAN 6 I966 FLIGHT Till[ 86.00 ARRIVAL DATE APR Z 1968

HELIOCENTRIC CONIC

RL 147.10 LAL -.00

RP IOB.55 LAP 1,40
RC 96.79A GL 6.30

PLANETOCENTRIC CONIC

C5 84.08) VHL 8.005

LNCH ATMTH LNCH TIN(

90.00 2 5 51

90.00 10 10 51

BOO.D0 5 19 16

ZOO.OO II 40 T

llO.O0 4 9 47

liD.DO 13 6 5

OZFFERENT|AL (_I|R[CTION$

TOE -.1291 TRA-I.6_42 T(3 -.54610AU .4829
ROE -.4159 RRA .2275 Re3 .I395 FAU .09630

FOE -.0858 FRAoI.OlJ9 F(3-I,30IO BsP 4353

BDE .4554 BeA 1.6499 BE3 .5636 FSP -598

O|STANCE 767.781

LOt. I05.13 VL 29.828 GAL -15.13 ATL #8o29 HCA 126.80 SMA JAB.D9 (CC .28143 ZNC l.Ta84 Vt 30.287

LOP 232.04 VP 39.181 GAP 3.85 ATP 91,0_ TAL 291.93 TAP 18,73 RCA I07.I6 APO IBB.OZ vZ 54.977

GP 16.39 ZAL 167,41 TAP JIS,D2 ETB 6,53 7A( 144,_6 ETE 161.51 ZAC 25.38 ETC 178,42 CLP-120,ST

DLA -14.73 RAL 296.93 RAO 6569.2 V[L J3.61B PTH 2.49 VHP 4,943 OPA -7,55 RAP 291.84 ECC 2,0546

L-I TIM( INJ LAT |NJ LONG |NJ RT AS( ZHJ ATHTH INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG
Z021.13 -|4.82 29.95 IT5.10 1J4.52 2 ]9 38 1427.1 -11.J9 22.99

5625.5? 29.09 263.90 I95.6_ 93.?5 II 44 3_ 5023.6 25.31 255.24

1790.27 -18.14 1|,80 174.36 115,5J 3 49 6 1190.3 -12.5T 4.$5

5335.68 29,?5 141.83 189.76 93,02 13 9 5 4735.7 19.89 154.03

1632.O2 -_0.08 35?,?0 J72,_6 118.26 4 36 59 J0_2,0 -16.|4 350,78

5086.6? 34.17 222,_9 IB5,99 9|.01 J4 30 32 4466.? 55.93 113.39

MiD-(DURSt[ EXeCUTiON ACCURACY ORBIT OET(RMINATION ACCURACY

SGT 1495.2 SGR 408.4 $G3 191.3 ST 3?5.3 SR 302.0 99 IOI,5

RRT -.6079 RRF -,8389 RTF .8250 CRT ,0795 CR5 ".0255 CBT -.979?
SGB J549.9 R23 .1426 R15 -.8308 LBA 390.0 MSA 299.B 55A 19.0

$GJ 15J6.6 $62 519,7 THA JTD,]_ EL| _77,4 EL7 199,3 ALF 9.97
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL 2, 1965-661

LAUNCH 0ATE JAN 6 i966 FLIGHT TIM( |a.00 ARRIVAL 0AT[ APR 4 1960

NELIOC(NTRIC CONIC 01STANC[ 2T$.7|4
RL 147.10 LAL -.OO LOL 105.23 VL 29.729 GAL -14.91 ATL aa.4o I,ICA 129.99 SMA

Re IO9.$0 LAP 1,23 LOP Z)§.Z3 VP 39.094 GAP 4.Z0 AZP 91.03 TAL Z§0.?I TAP

RC 99.145 GL 5.BA GP 15.99 7AL 167.04 ZAP 12|.79 ETS 7.98 ZA( 143.03 (T(

PLAN(TO((NTRIC CONIC

C) 62.031 VHL ?.8?6 0LA -J§.06 RAL 29?,65 RA0 $569.Z V(L J3.S4Z PTH Z.4S VHP

LNCH AZMTH LNCH TIN( L-J T|I_ |NJ LAT |NJ LONG IN| RT A$C |NJ AZNTN |NJ T|N(
90.00 Z 1| 49 2007.30 -14.O7 28.78 1?5.34 114.93' Z 45 19

90.00 JO JO 47 56Z?.49 28.0? 264.18 195.94 93.90 i1 44 34

JO0,gO 3 24 59 I??J.4Z -15.58 10.66 174.60 !13.84 3 54 30

100.00 11 40 19 533e.6| 29.74 243,06 196,03 93.14 |5 9 J7

110.00 4 15 D 16|4.17 -J9.52 356.67 |72.47 1|9.64 4 41 54

lID.DO 13 6 47 50611.22 34.17 222.71 |96.23 91.08 14 31 15

DZFFERENT|AL CCRRECTIONS M|D-¢OI,IR_I_ [X[CUTr0N ACCURACY

TOE -.1517 TRA-I.6942 TC3 -.60|6 BAU .51A0 SGT 1393.3 8GR 404.4 SG3 168.$

ROE -.3893 RRA .2225 RC3 .1491 FAU .09333 RRT -.6289 RRF -.6647 RTF .6272

FOE -.085| FRA -.9534 FC3-|.3053 8SP 4593 5G8 |644.| RZ3 ,1594 N13 -.8327

BDE ,4180 8RA 1.7088 BC3 .6199 FSP -592 SOl 16|4.3 _Z 3|0.4 THA J?D.SB

14A.IQ (CC .t5911 |NC 1.5997 Vl 30.|17
2_.?O RCA J06.95 ArPo 191.37 V_ 34.964

141.73 7AC 25°56 (TC i79.41CLP'1_3.$9

5.003 OPA -6.94 RAP 291,94 (CC Z.0209

PO CST T|M IN| 2 LAT |NJ 2 LONG

140?.5 -10.$0 21.91

5027.5 21.31 255.53

i|7|.4 -11.99 3.74

4733.9 29.66 234.26
1014.9 -15.54 549.#1

4469.2 33.94 213.47

ORBIT 0[TERNINATION ACCURACY

ST 399.5 _kQ 287.9 95 100.5
CRT .1027 CRS -.0936 CST -.9906

LSA 413.5 NSA 295.0 SSA 19.1
(LI AOl.? (L2 294.9 Akr 8.55

LAUNCH OAT( JAN 6 1966 rL|f_'IT T|N( 90.0(] ARRIVAL DATE APR 6 I966

OiSTANC( t79.749

LOt. 105.23 VL 29.6_t0 GAL -14.69 AZL 88.56 HCA |33.18 SIAA

LOP 238.42 VP 39.00? GAP 4.54 AZP 90.98 TAL 249.44 TAP

GP 17.4# 7AL 166.67 /AP 124,31 (TS 9.33 /A[ |4|.35 (T(

143.24 [CC .25467 rNC 1.4394 VJ 50,297

2_,63 RCA 103.73 APO 179.74 V2 34.951

|61,72 7AC 25.93 (TC 180.49 C_P-126,22

HEL|OCENTR|C CONJC

RL 147.10 LAL -.O0
Re JD8.43 LAP 1.05

RC 101,502 GL 3,32

PLANI[TOC(NTRIC CONIC

C3 59.996 VHL 7.746

INCH AZNTH LNCH TIM(

90.00 2 Je 31
§0.00 10 JO 21

lOO.O0 3 3| 23

iOO.O0 11 40 10

liD.DO A 213 47

110.00 13 ? 15

DIFF(RENTIAL CORRECT|ORS

TD[ -.1780 TRA-.J,7494 TC3 ".6590 BAU ,5438

ROE -.3624 RRA ,2163 RC3 ,1592 FAU ,09OA4

roe -.J043 rRA -.8t100 FC3-J.305O BSP 5012

BOE .4039 BRA 1.7627 BC3 .67_0 FSP -576

OkA -15.45 RAL 298.45 RAO 6369.1 VEL 13.467 PTH 2.44 W4P 5.0?40PA -6.22
L-X TIM( |KJ LAT |NJ LONG INJ RT ASC |NJ AZNTH INJ TI;4( PO CST TIN

1985.53 -J3.43 27,47 175.62 115.16 2 51 36 1395.3

5633.26 28,04 264,60 186,t7 94.1l 1l 44 14 3063,5

1750.39 -14.95 9.43 174.87 116,19 4 O 34 1|50.4

5343.64 29.72 243.42 |88.40 93.32 13 9 13 4743.6

t595.94 -|8.89 335.54 172.72 119.03 4 41 23 993.6

5071.14 3A.16 222.94 186.80 9J.22 14 3J 46 447|,1
N|O-COURS[ (XECUT|ON ACCURACY

SGT |491.7 SGR 400,3 $G3 184.5
RRT -.6487 RRr -.6916 RTF .8280

SGB |738.5 R23 .1789 RJ3 -.8333

$GJ 1712.2 $G2 301,0 THA 170.99

RAP 292.ZA [CC l.tB?4
|NJ 2 LAT |N3 2 LONG

-9.93 20.54

28.32 255.95

-11,31 2.34

29.8? 234.62

-J4oB? 348.73
33.96 213.70

ORB|T OETERM|NATION ACCURACY

ST 424.8 9R 272.8 S5 99.6

CRT .1295 CRS -.J6J9 CST -.9795

LSA 436.3 XSA 29¢.0 SSA 19.2

ELI 427.3 EL| 269.9 ALF ?.90

LAUNCH OAT( JAN 6 1946 FLIGHT TIME g2.OO

H(LIOC[NTR|C CONIC

RL 147.|0 LAL -.00

RP 10_.46 caP .B?

R_ 105.962 GL 4.72

PLANCTOCENTR|C CON|C

C3 57.980 VHL 7.614

LNCH AZN?H LNCH TIN(

90.00 2 26 ?

90.00 1O 9 25

JOO.O0 3 39 38

JO0.O0 11 39 35

110.00 4 21 19

JlO.OO 13 7 25

OIFFERENTIAL C_RRECTZONS
TOE ".2109 TRA-|.OOOT TC3 -.7197 BAU .3733

ROE -,3337 RRA .2093 RC3 ,|706 FAU ,09740

FOE -.1292 FRA -.8296 FC3-1.3050 BSP 5336

BO( .3946 BRA 1.9129 BC3 .7396 FSP -567

0|�TANC( 295.699

LOL 105.23 VL 29.529 GAL -14.45 AZL 99.74 HCA 136.51SMA

LOP 241.60 VP 39.919 GAP 4.96 ATP 90.91 TAL 249.13 TAP

GP 19.11ZAk |66.24 ZAP 126.62 (TS !1.21 ZAE 199.76 [T[

ARRIVAL 0ATE 4PR 8 J966

LAUNCH OAT( JAN 9 1966

142.33 (CO .25172 INC 1.255A Vl 30.2_1

24.51 RCA 106,50 APO I?B.15 V2 34.939

161.55 7&C 26.49 (TC J61.67 CLP-12B.S9

OLA -15.91RAL 299.29 RA0 6599,i VEL 13.592 PTH 2.43 VHP

L'| TIN( |NJ LAT |NJ LONG INJ RT A$C |NJ AFNTH |NJ T|M(

1960.93 -tZ.71 26.01 175.96 113.52 2 3e 49
5641.48 28.00 265.Z0 196.67 94.40 11 43 26

1726.63 -14.23 2.04 175.|9 J16,51 4 7 25

5350.71 29.69 243.95 186.81 95.60 15 9 46
1374.]9 -19.18 354,29 173.00 /19.46 4 55 52

5075.91 34.16 223.31 187.04 91.44 14 32 0

NJ0-COURS( [XECUT|_ ACCURACY

5GT 1792.0 SGR 396.7 5G3 180.8

RRT -.46_ _ -.7204 RTF .8287

SG8 18_3,4 R23 .Z030 RJ3 -.833_
$G1 1812,l 5C2 291.5 THA 171.35

FLIGHT TIM( 94.00

DISTANt( 281o605

LOt. 105.23 Vk 29.428 GAL -14.22 AT_ 88.95 HCA 138.36 SiAA

LOP 244.79 VP 38,632 GAP 5.16 ATP 90.80 TA_ 246.?_ TAP

GP 19.00 7AL 163°76 749 128.70 (TS 13.18 74[ 138.26 [T[

HELZOCENTR;C CONIC

RL IA7.10 LAL -.OO
RP J08.50 LAP .68

RC IO6.225 GL A.O|

PLAN[TOC(NTR|C CON|C

55.98? VHL 7.482

LNCH ATNTH LNCH TIM(
90,DO _ 34 53

90.00 10 7 46

lOO.OO 3 49 39

100.00 11 38 23

JlO.O0 4 34 43

1_0.O0 13 7 ?

OJFF(RENTIAL C(_R'R(CT/(_NS
TO( ".24_3 TRA-J.8464 TC3 ".78_ 8AU ,9021

ROE -.30_8 lIRA ._/X_8 RC$ .193_ FAU .08425

FOE -.1567 FRA -.7685 rc3-J._O_8 BSP 3703

BOE .3931 BRA 1.9313 8C3 .8044 FSP -551

5.149 0PA °5.4? RAP 292.66 ECC |,9342

PO CST TIN ]NJ 2 LAT IN| _ LONG

1390.6 -9.1_ 19.11
5041.5 ZB.32 256.53

1126.6 -10.55 l.J9

4750.1 29._9 235.15
974.2 -14.12 347,53

4473.9 33,86 214.0?

ORBIT 0[TERNINATION ACCURACY

ST 452.6 sn 256.0 99 100.4

CRT .1621CR$ -.2499 CST -.9759
LSA 465.9 M$A 251.1 SSA 19.4

[LI 455.3 EL2 2131.1ALF 7.54

ARR|V&L DATE APR |0 1_66

141.42 [CC .24966

_.34 RCA J06.26
161.21 _AC 27.19

|NC 1.0519 Vl 30.29?

APO 176.59 V2 34.926

(TC I82,98 CLP-131.40

OLd -16.A5 RAL 300.16 RAO 6369.0 V[L |$.3J? PTH 2.A3 VHP 5.233 0PA -4,59 RAP 29_,21 ECC 1.9214

L-| T_N( |NJ LAT |NJ LONG |NJ RT AS( |NJ A_NTH |NJ T|M( PO CST TiM |NJ 2 LAT |NJ Z LONG
1931.96 -IJ.86 24.33 176,33 113,90 3 7 5 1332.0 -B.Z9 17.49

5832.98 27.94 296.04 187.|4 94.82 I1 41 59 5053.0 28.31 25?.39

|699.311 -13.40 6.45 173.37 |J6.97 4 15 I? 109_,4 -9.61 359.63

3360,?9 29°63 Z44,_9 187.29 93.99 13 ? 44 4?60.9 29.89 235.90

1549.91 -J7._3 352,88 173.35 Jl9.¢2 5 0 33 949.B -13.24 346.J9
3083.J3 34.14 223,87 J87,31 9|,77 14 31 50 4493.1 34,01 218.63

M|D-COURS( [X[CUT|_N ACCURACY OR_|T 0(T(RM_NAT|ON ACCURACY

_T J893,1 S_ _81.? $G3 17_.9 ST 483.1 SR 237.7 $$ 102.9

RAPT -.6888 _ -.7503 RTF .8299 CRT .1992 CRS -.3436 CST -.9686

J933,8 R'Z3 .2_97 RJ3 -.83A0 L$A 496.3 N5A 23J.7 $SA J9.6

9GI 1912,8 $G2 282.3 THA 17|,_ [LJ 496,1 (LZ 231.5 ALr ?._5
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES i VOL. 2, 1965-665

_AUNEN DATE JAN 6 |966

M£LIOCENTRIC CONIC
RL 147.10 LJL -,00

RP 10B.S4 LAP .50

RC 106.588 GL 3.IS

PLANETO¢[NTRIC ¢ONIC

C) 94,024 VHL ?.590

LN(H AZNTH LNCH T|N[
90.00 2 45 1!

90.00 IO 5 B

100.00 5 96 41

100.00 II 36 19

i]O.O0 A 43 17

110,00 13 6 IZ

FLIGMT TIRE 96.00 ARRIYAL DATE APR lZ J966

DISTANCE 197,500

LOL I05.Z3 VL 19.3ZS GAL -15.97 A?L 69.16 HCA 142.74 SNA 140.54 ECC .14569 IN¢ .BE05 Vl 30.187

LOP 247.97 VP 58.745 GAP 5,44 ATP 60,65 TAL 245,40 TAP 18.|4 iCA |OS.OI APO |15,07 VZ 34,914

GP 19,99 Z_L 165.Z2 TAP 130,_S ITS 15.31 ZAE 136.61ETE 160.?0 7A( ES.O? ETC 184.44 CLP-I33.T7

OLA -17.11 RAL 501.14 RA0 6569.0 VEL 13.143 PTN 2.42 VHP 5.315 DPA -5.SO RAP 295.$5 (CC 1.SS91

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ kZNTM |NJ TIME PO (ST TIR INJ Z LAT INJ Z LONG

1898.37 "10.85 2Z.31 I56.64 116.91 3 16 A9 IZ98.4 -?.23 ]S.57

5688.96 17,84 267.1g 165.51 95.39 JI 39 37 5069.O 28,30 158.58

16_?.6_ -JZ.4I 4,60 I56,04 1|7,4| 4 24 29 106?,6 -8.64 351,84
5574,94 19.58 245.74 J87.86 e4.54 IS 5 54 4574.e 19.86 Z$6.gS

|5_1,65 °16.39 3S1,_6 173.77 J_O.A3 5 8 38 911.7 -IZ,Z3 344.63
5093,68 34.12 ZZ4.?O 168,20 92.Z6 14 91 E 4495.7 94,05 115.45

DIFFERENTIAL CORRECTIONS R|0-C(_JR$_ E_CUTION ACCURACY ORBIT 0[TERMINATION ACCURACY

TOE -.298S TRA-I.SBS? TC5 -,6501 8AU .6_03 SGT 1995,_ SGR 391.8 $¢3 152,? ST 517.4 _ke El?.? $5 lOT.6

ROE -.Z?Z5 RRA ,I911 RC5 .J�?Z FAU .081OZ RRT -,?O?S RRIr ".7B16 RTF .6189 CRT ,1414 CRS -,4415 CST -.9575
FOE -.IS?9 FRA -.707_ F(5-1.2983 8SP 6097 5_8 _I_33.3 _5 .Z$OZ R15 -.8540 LSA 990.9 NSA ZJO.T 5sA 19.9

BO£ ,4017 BRA J,8953 BC3 ,8717 FSP -946 8G1 Z014,7 SGZ 2?4.2 THA 171,94 ELI 520.6 ELI 109.9 ALF 8.93

LAUNCH OA rE JAN 8 J966 FL|_,IT TIME 98.O0 ARRIVAL DATE APR 14 |966

HELI(XEMTRIC CONIC 01STANCE 505.375

RL J47.J0 LAL -.00 LOL 109,23 VL 29.227 GAL -13.71 A?L 99.45 HCA 145.91 SMA 139.66 ECC .24181 INC .5513 vl 30.197
Re |08.58 LAP ,31 LOP 151,15 VP _1.658 GAP 5,_J AZP 90.46 TAL 143.98 TAP 19,90 RCA |OS.T5 APO 173.58 VZ 34.903

RC JIO.�Sl GL 2.15 GP EI,J9 ?AL 164.61 ?AP I$2.14 ITS 17.73 7AE 135,39 ETE 160.O0 ZAC Z�.lI ETC 186.08 CLP-J36,OZ

PLANETO_[NTRI( CONIC
(3 51,098 V_L 7,118 O_A -15.93 RAL 30_.18 RA0 65_8.9 VEL /9.170 PTH Z.4J VHP 5.415 OPA -Z.ZO RAP Z94,58 ECC |.8574

LNCH AZRT_ LNCH T_R[ L-I TINIE_ |NJ LAT |NJ LONG
90.00 Z 5Y 31 1858.11 -9.63 ZO.OS

90.00 _0 J 5 9691.14 17,69 Z6_.eO

]O0.O0 4 8 I? 1619.86 -IJ,ZZ Z.44

1oo.oo I! _5 0 _94.?Z 19._ ZA?_

11o.oo A 93 ZZ I4J_.57 -15.ZA 3A9.39

110,00 J_ 4 _4 5108.11 34.07 _5,_7

DIFFERENTIAL CORRECTiONS

TOE -.3_J? TRA-J,gJ55 TC5 -,9J93 BAU ,_55_

ROE -.ZAOZ RRA .1188 RC5 .ZJ_5 _AU .07750

FOE -.7199 FRA -.6414 FC3-I.2B?B BSP 637A

DOE .41_9 8RA 1.9298 BC5 .94_5 FSP -927

|NJ RT ASC INJ ATMTH INJ TIME PO CST TIN INJ Z LAT INJ Z LONG

171.45 J16.78 3 18 79 1158._ -5.97 13,19

188,39 96,18 11 39 96 5091.1 18.16 280,18

176.61 117.89 4 35 Z7 1019.9 -7.40 355.73

188.59 95,30 13 Z 55 _794,1 Z9.88 Z38.4_
174.ZB 110.97 5 18 11 886,6 -11,0_ 3AZ.B3

1_18,9_ 9_.95 J4 19 93 A506.8 3_.10 118.83
(_i_|T DETERMINATION ACCURACY

ST 55£.Z SR _9_.1 SS J14,_

CRY .1880 CRS -,_5_ CST -.9440

LSA 570.0 NS_ JS8._ SSA 20.7

ELI 559.5 ELI 186,7 ALF 6.53

NZ0-COUR$( EXECUTION aCCURACY

SGT Z09_.0 SGR 960.8 SG3 167.8

RRT -.7_31RRF -.6117 RTF .SZBO
$G8 _1_.1 RE3 ,1953 R13 -.8553

SGJ 1115,Z SG_ Z67.5 THA 171.19

L_UNCH DATE JAN 8 J966

HELIOC£NTR|C CON|C

eL 14?.I0 LAL -.00

RP 10S,81 LAP ,IZ

sC /13.315 Gk ,95

PLANETOCENTRIC CONIC

C3 50.ZE5 VNL 7.067

L_C_ AZMTM LNCM TIME

90.00 5 JZ 44
90.00 9 54 56

IO0,O0 _ ZZ ZS

I00.00 11 27 59
Zz0.O0 5 5 39

i10,00 19 I IS

FLZGHT TIME 100.00 ARRIVAL 0ATE APR J6 J965

DISTANCE 509.151

LOL 105._3 VL Z9.116 GAL -15.45 AZL 9_.76 HCA 149.10 SN_ 138.$1 [CC .14005 [NC .1553 VI 30._07

LOP 254.51 UP 96.572 GAP 5.97 AFP 60._0 TAL 14Z.55 TAP 91,69 RCA 105,49 APO 111,15 VZ 34.$9_

GP Z_.65 7AL 169.90 TAP 133.43 ET$ _0.48 7AE 133,97 ETE 159,10 ?AC 30,51 [TC 187,94 CLP-13_.J_

OLA -16.9_ RAL 909.91RAO 6569.6 VEL 13.099 PTH _,39 VHP 9,549 oeA -._5 RAP 195,55 [CC _.BZ$e

L-I TIME IRJ LAT JNJ LONG |NJ RT ASC ]NJ ATNTH |NJ TIME PO CST TIN INJ Z LAT INJ Z LONG

1_06,91 -6.11 IT.Z3 118,15 111.ZZ 3 4Z 52 IZOS.9 -4,40 lO._Z

5721.Z3 Z?.4A 171.04 169._ 91,_S It 30 19 51Z2.2 28.16 Z6t.45

|585,67 -9.74 559.81 177.36 116.40 4 48 51 983.9 -5.87 353,17

5421,51 29.27 _49._4 189.47 96,35 12 58 16 48Z2.5 29.S4 ZAO.4S
1448.86 -19.84 545.15 174,95 1_|,57 5 Z9 41 648,9 -9.56 340.S8

5150._e _3.98 Z_?,SA 169.97 9_.94 IA 26 48 A530.3 94.13 _18.30

DIFFERENTIAL CONRECTION9 N|D-COUR$1[ EXECUTION _CCURAC¥

TOE -,4_08 TRA-J.9565 TC5 -,9918 BAU .6_41 SGT Z196.8 SGR _9_._ $G$ 16_,9

ROE -.E055 RRA .1647 RC5 ,Z501FAU .07397 RRT -,7368 RR_r -.8439 RTF ,6177

FOE -,1606 FRA -,5715 FC3-J.Z750 8SP 6?23 SG8 Z_33._ RE3 ,3830 R15 -.6551

BOE .4683 8RA 1.9439 8C3 1.0189 FSP -514 SGJ 2218.0 SGZ _61.9 THA 17_.41

LAUNCH DATE JAN 8 1966 FL|G_AT T|N( 101.00

HELI_ENTRIC CONIC 0JSTANC[ 915.071

RL J4?,JO LA_ -.00 LOL 105._3 VL ZO,0Z6 GAL "13.11 AEL 60.14 HCA 131.17 StAA

RP 108.64 LAP °.07 LOP 157.50 uP _o486 GAP 6,_1 AZP _._? TAL _41.05 TAP

RC 1t5.$73 GL -.58 GP 24.44 ZAL 163,04 TAP 134.39 ET6 13.65 7AE 13Z.48 [TE

PLAN(TOCENTRIC CONIC
(_ 46.431 VHL 6.959 OLA -IS.Z5 RAL 304.5_ R_O 6568.6 VEL 13.091 PTN Z,36 VHP

LNCH ATMTH LNCN TIM_ L-| TIN( _NJ LAT |NJ LONG |NJ RT A$C ]NJ AZNTH |NJ ?|HE

90,00 3 3_ II 1746.36 °6.14 13.69 179._0 115,70 A | J?

90.00 9 45 34 5766.64 17.02 274.2_ 1_0,_4 99.8Z II _1 41

JOO,O0 4 40 Z5 15E6.JA -7.#5 _56.57 17_,37 119,93 5 5 51

lOO.O0 11ZO 1 5481.10 28,94 Z52.ld 190,56 97.84 lZ 51 5

110.OO 5 ZO 40 1400.01 -IZ.08 _44,48 175.64 I_Z._ 5 44 0

z10.00 1_ 56 16 5160.95 39.8! E_.95 191._Z 95.3A JAZZ 11

O|FFERENTIAL CORRECTIONS NZO-COUR._ [XECUT|ON ACCURACY

T0E -.5074 TRA-I.9460 TC_ .0695 BAU .7110 9GT 1303.4 SGR _$,1 6G3 J57.4

ROE -,168_ RRA ,1477 R" .1499 FAU ,O?OZZ RRT *,1A64 RRf" -,8159 RTF .6178

FOE -.3084 FRA -,5111 F_-1._551 SSP 7088 5G9 _35.Z RE5 ,37_6 RI5 -.6554

BOE ,5345 SRA 1,95J6 BC3 1.098J FSP -A99 $GJ Z3ZZ,5 5GZ 261.5 THA 172.59

ORBIT DETERMINATION ACCURAC_

ST 609.4 DR 17J.7 $3 I16.0

CRT .9990 CRS -,S145 CST -,9189

LSA 615.9 MSA 169.1SSA Z0.5

ELI 606.4 ELI 160,7 ALr 5,93

ARRIVAL DATE APR 18 J96_

137,97 ECC .15758 INC .J455 VJ 30,287

33.51 RLA J05.12 APO 150.?Z VZ 54,$8_
157.96 7AC 91.69 ETC 160.08 CLP-140.Z!

9,6?8 0PA 1.19 RAP 19_,11 ECC 1.7971

PO CST T|N INJ Z LAT INJ Z LONG
1146,A -_.39 7.01

5166.6 17.96 ZSS.S8

9_6.i -3.99 349.96
4861.J 19.71 143.41

800.0 -T.I_ 336.O7

_SSI.O 3_.18 ZZO.YO

OR6IT 0ETERRJNATION ACCURACY

ST $61.5 5R J44.Z 55 |43.4

CRT .3911 CRS -.8970 CST -,9167

LSA _78.J NSA 141.3 5SA 70.8

EL| 665,0 EL2 132.2 ALF 5,D8

12A6



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 2, 1965-66)

LAUNCH DATE JAN 6 I866 FLIGHT TIMI[ 104.00 ARRIVAL OAT[ APR ZD J966

H[LIOC[NTNZC CON|C D;STANC[ 3ZO,gg4
XL 147.10 LAL -.00 LOL 105.23 VL Zg.gZ7 GAL -lZ.g4 AZL 90.61 HCa 155.44 SXA 13?.15 ECC .23482 INC .6123 Vl 30.ZJY

RP 106.68 LAP -.25 LOP 260.67 VP 38.402 GAP 6.44 ATP 69.44 TAL 239.54 TAP 3a.98 RCA 104.84 APO 1tg.35 v2 34.8?0

RC |18.029 GL -Z.53 ¢P 20.6| ZAL 161,gg ZAP |34,91 [TS 27.30 ZA[ 160.#5 [T[ 156.56 7AC 33.2? £TC 192,57 CLP-IA2.ZO

PLANaTOCENTRIC CONIC

C3 46.765 VHL 6.838 OLA -21.83 RAL 306.02 RAD 6568.7 V[L 12.966 PTN 2,36 VHP 5.642 DPA 3.66 RAP 286.66 [CC 1.7696

LNCH ATNTM INCH TZlq[ L-I TIH( INJ LAT INJ LONG INJ RT ASC IN_ AZMTH INJ TIMC PO CST TIM INJ Z LAT INJ 2 LOnG
90.OO 3 56 25 Ig6Z.g? -3.48 9.00 1SO.&4 118.t2 4 26 B 1063.0 .30 2.3?

90.OD g 30 48 5932.49 26.24 275.89 191.48 101.03 1| 8 J 5232.S 27.50 270.46

SOD.DO 5 4 14 1450.52 °5.34 352.36 179.8Z Jig.45 5 28 25 650.5 -1.36 345.82

JO0.00 J1 ? dO 5520.17 28.32 256.34 lgl.gl 99.88 12 39 41 4820.Z 29.4J 247.71

110.00 5 40 11 1337,88 -9.60 341.10 177.10 JZ2.gl 6 Z 2g ?SY.g -S.40 $34.?/

110.O0 12 48 13 3205.58 33.48 233.37 192.83 97.35 14 14 58 4605.6 34.13 224.19

DIFFERCNTZAL C_IRECTIONS

TOE -.6160 TRA-I.9378 TCS-|.1462 8AU .7364

RD£ -.I281RRA .1238 RC3 .Z?IJ FAU *065_g

FOE -.362| FRA -.44J0 FC3-1.2217 BSP 7412
BO[ .6292 liRA 1.9418 BC3 1.1778 FSP -478

LAUNCH DAT[ JAN 6 1_8

MI0oCCURS[ £X[CUTION ACCURACY ORBIT DCT[RNINATION ACCURACY

$GT 2405,8 SGR 40_.4 $63 |50.7 ST 737.8 SR J15,2 S$ 166.5

RRT -.7488 RR_r *.1008 RTF .82?7 CRT .4427 CR$ -,?480 C$T -.8108

SG8 2A3P.| RZ3 .4125 R13 -.8335 LSA 753.1 M_A Ilg,O 66A 20.6

SGI 2424.7 Sa;Z 264.8 THA 172.77 ELI ?39.5 £L2 101._ AIr 3.98

FLI(#IT TIM( |06.0(J ARRIVAL OAT[ APR 22 1966

H[L|OC(NTR|C CONIC 0I$TANC£ $Z6.702
RL 147.10 LAL -.00 LOt. 105.23 VL 28.828 GAL -12.67 AZL gI.ZI HCA 158.61 _A 136.35 [CC .23236 INC 1.2110 vJ 30.267

RP 108.71 LAP -.44 LOP Z83.84 VP 38.3|g GAP 6.88 AZP _J.87 TAL Z38.00 TAP 38.6| RCA 104.66 APO 188.03 V2 34.860

RC JZO.)gZ GL -5.07 GP 29.51 ZAL |60.50 ZAP J34.87 ITS 31.53 ZA( J28.87 IT( 15A.84 ZAC _5.11ETC 183.63 CLP-144.17

PLANET_[NTRIC CONIC
C3 45.314 VHL 6.732 OLA -24.16 RAL _37,71 RAO 85(_J.7 V[L IZ.gIO PTH 2.35 VHP 8.05 z 0PA 6.62 RAP 297.47 [CC 1.745_
LNCH ATNTH LNCH TIH( L-I TIH( INJ LAT |NJ LONG INJ RT ASC INJ AZMTH INJ TIH( PO CST TIN INJ 2 LAT INJ 2 LONG

90.00 4 37 8 15Al.g2 .AZ 2.Z4 J83.E9 110.31 3 Z 50 941.9 4.ZO 355.60

90.00 9 5 36 849.68 24.$7 308.28 |92.90 104.37 g 16 26 49.? 28.40 500.04

100.00 5 38 17 1344,33 -1.77 346,53 J82.07 |19.84 6 O 41 744.5 2.Z2 340.01

IOO.00 10 47 9 56|0.$Z 27.09 Z6Z.Te 1t3.38 |03.|4 12 ZO 38 5010.3 28.63 254.30

lJO.O0 6 8 Ag |253.0d -8.71 336.89 |79.0| |23.80 6 Z? 4A 655.0 -2.25 330.44

11D.O0 12 35 6 5272.60 32.78 238.47 194.gE 100.29 14 2 58 46?2.6 33.85 229.40

OIFFER{NTIAL CORR£CTION$ MI0-COUR$E [XECUTJON ACCURACY ORBIT D(T(RNINAT;ON ACCURACY

TOE oo7815 TRA-I.gIOO TC3-I.2232 BAU .7622 $GT _5||.3 $GR 413.0 SG3 143.2 ST 8A1.5 SR 76.2 $$ 200.4

RO£ -.0D22 RRA .0990 RC3 .2844 FAU .06141 RRT -.7443 RRf" ".9237 RTF .8293 CRT .4674 CRS -.7586 CST -.9140

FOE -.4299 FRA -.3692 rC3-1.1732 BSP 7776 $GB 254_o0 RZ3 .4477 RI3 -.8354 LSA 882.7 MSA lOJ.B $5A 19.6

BO£ .7669 BRA 1.9126 8C3 J.ZS#J FSP -455 SGJ 2530.3 SGZ 273.7 THA 172.94 £L1 842.) [LZ 67._ ALF 2.44

LAUNCH DATE JAN 6 1986 FLIGHT TIM[ 108.00 ARRIVAL DATE

H[L_OC[NTR|C CONIC OISTANC[ 332.49_
RL J47.1D LAL ".OO LOL 105.23 VL 28.731 GAL -12.38 AEL 92.01HC_ 161,77 $MA 135.66 [CC .23001 INC 2,0053 Vl 30.2g?

iP 106.74 LAP -.63 LOP ZA?,Ol VP 38.237 GAP 6.8? ATP 88.i0 TAL 236,43 TAP Sg.20 RCA 104,58 APO 166,74 V2 34.651

NC 122.731 GL -6.49 GP 33.1? 7AL 158.41 ZAP 134,06 [T5 36.A2 7A[ 126,$6 _T[ 162.60 ZAC 37.S0 [TC lgg. JJ CLP-IAa.lg

PLAN£TOC[NTRIC CONIC

C3 4A.267 VHL 6.663 OLA °27.20 RAL _g.gl RAO 6568.7 VEL 12.870 PTH 2.34 VHP 6.338 OPA 10.38 RAP 2_7.$6 [CO 1.7286

LNCH AZNTH INCH TIN£ k-I TIM_ TNJ LAT JNJ LONG INJ RT A$C |NJ ATMTH INJ TIM[ PO CST TIM INJ 2 LAT INJ 2 LONG
gO.DO 5 SO 6 1317,Z3 7.50 349.83 188.03 117,38 6 12 3 717.E J1.20 3A2.gJ

90.00 8 9 22 862.62 20.3A 322.38 193.79 JI0.fa g 23 45 _62.6 22,g0 514.64

100,00 6 34 68 1172,24 4.07 337.06 186.10 1J9.6a 6 SA 3O 572.2 7,98 3SO.aT

tOO.D0 IO ? II 5770.88 Z4.13 2?3.76 i83.21 100.20 11 43 22 5I?O,g 28.39 266.6_

110.00 6 46 30 1136.02 o2.19 330.44 182.22 !24.12 ? 3 28 538.0 2.30 624.26

APR 2A 1_66

IJ0.OO 12 12 8 S3?g.86 31.19

OIFFE_ENTIAL C_qRECTION$
TOE -.8617 TRA-|.iSO9 TC3-1.2911BAU ,7888

ROE -,OZSS RRA .D633 RC3 .3J73 FAU .05609

FOE -.51_Z rRA -.2922 FC3-I.DgTO 8SP 8138

BDE .9621 ERA 1.8620 BC3 1.3296 FSP -428

LAUNCH DAT[ JAN 6 198_

HELIOCENTRIC CONIC

RL 147.10 LAL -.DO

RP 108.76 LAP -.BI
RC JZS.DTS GL -|3.27

PLAN_TOC_NTR_C CON|C

C3 44.O67 VHL 6.638

LNCH AZNTH LN_H T_
76.61 S 17 28

104.39 9 d |7

75.61 S 17 _g

104.39 9 4 J?

llO.OO 7 S$ ZS

1J0.00 1| 22 31

OIFF£RENT|AL C_RRECTION$

TOE-J.Z_a4 TRA-I.7423 TC3-1,3315 8AU ,80J4
ROE ,0381RRA .0126 RC3 ,3331FAU ,04980

roe -.610! FRA -.2067 FC3 -.9747 8SP 8472

80£ I.ZSAg BRA 1.7424 8C3 1.3725 FSP °39(3

246.43 187,67 J04.75 13 41 48 4779.9 32.90 237.62

MID-COURSE EXECUTION ACCURACY ORBIT 0[T[RNINATION ACCURAC Y

$GT 2817.| S¢_q 417.3 363 13A.0 ST gSg.? SR 35.2 Sg 24?,2

RRT -.7286 RRF -,9397 RTF ,8328 CRT .2986 CR$ -.5618 C$T -.9260
5{8 2851.7 RZ3 .4790 R13 -.6391 LSA 101_.1NJA 84.8 SSA 18.1

SGI 2635.8 $CZ 2_0.6 THA J73,13 EL1 gBB.B £L2 31.7 ALF .S7

FLI_T TIN[ I|0.O0

01$TANC£ 338,27_

LOL 105.23 VL 28.834 GAL -IZ.IO AZL 93.JZ HCA 164.83 SMA I64.80 [CC .2_776 _NC 3.|183 Vl 30.28?
LOP 270.18 vP 38.158 GAP 7.07 ATP 88.99 TAL 234,84 TAP 39.77 RCA 104.1D APO 163.50 V2 5A.BA_

GP 37.97 ZAL IS_.ZO ZAP |32,I6 £TS 42.05 ZA£ I23.63 [T[ 150,47 7AC 40,00 [TC 203.61CLP-148.SB

OLA -31.49 RAL 31_._O RAO 6568.7 V[L 1_.862 PTH Z.34 VHP 6.763 OPA JS.26 RAP 287.61

L-I TIM[ _NJ LAT INJ LONG INJ RT A$C |NJ AZMTH _NJ TIM[ PO C$T TiM INJ 2 LAT
J43_o86 l_,gA 4.01 J94,80 J17.33 5 41 41 862.7 Jg,50

724.78 16,9_ 310.21 J84.80 !|7.32 9 16 2J lZ4.g Jg,Sl

J462.86 13.94 4.01 184.80 117.33 _ 4J 41 652.? 19.60

7_4.79 13.gS 3|0.21 194.80 JJ7.SZ 9 16 2J 124.8 Ig,61

g30.07 5.67 31_.67 188.62 J23.77 8 J3 SS 330.J 10.07

6383.42 26.78 Z_.gZ ZOO.J7 Jl_.08 J_ _5 34 4883.4 Zg.54

NI0-CCURSE EXECUTION ACCURACY

$GT 27_J,? $GR A43.5 $_3 122.0
RRT -.694J RRF o.843_ RTF .8382

5GB 2757.6 R23 ,490? RI3 -.gaS8

SGJ 2738.3 SG2 3J7.7 THA J73.a6

ARRIVAL DATC APR 26 !g66

ECC !.72_1

INJ 2 LONG

356,81
303,J0

356,gl

3D3.10

313.31

_52.51

_8[T O[TERNINAT|ON ACCURACY

ST 1206_3 SR 3A.I ss 310.?

CRT -.8869 CRS ,947J CST -,8438

LSA 1242.J NSA 100.3 $SA 10.6
ILl ]206.? [LZ IS.? ALF 178.58

22A7



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 2 1965-663

LAUNCH OAT[ JAN 6 1966 FLIGHT TIM£ 112.00 ARRIVAL OAT[ APR ZB 1966

H[LZOC[NTRZC CONIC OiSTANC[ 344.030

RL 147.10 LAL -,O0 LOL |05.13 VL 18.538 ¢AL -11,B0 47L 94.80 HCA 165.08 SMA 134.05 [CC .22_60 IN¢ 4.8049 VI 30.287

RP 108,79 LAP -.99 LOP 213.34 VP 3J.077 GAP ?.26 AZP 83.30 TAL 233,22 T4P 41.30 RCA 105.61APO 164.29 VZ 34.J34

Re 127.413 6L -20.Z2 GP 44.43 ZAL 149.97 ZAP ]28,69 ITS 4#.56 ZA[ I19.38 IT] 148.07 ZA¢ 46.47 [TC 209.09 CLP-151.OS

PLAN[TO_(NTRIC CON]C
C$ 45.832 VHL 6.?70 0LA °3?°?| RAL 316.79 RA0 6568.? V[L 12.930 PTH 2.36 YHP 7,461 0PA 21.67 RAP 2¢6.92 ECC ],TS43

LNCH ATMTH LNCH TIME L-I TIM] IN] LAT IN] LONG IN] RT ASC |NJ AZMTH IN] TIM] PO CST TIN IN] Z LAT IN] Z LONG

63.99 4 24 45 1673.86 19.38 22,82 201,31 123.52 4 52 39 1075.9 22.66 16.01

|16.01 10 )0 25 581J.48 18,40 273.88 201,32 123.5I 12 ? |6 5211.5 22.67 Z6T.O?

63.99 4 24 45 1673.86 18,38 22.82 Z01.31 123.52 4 52 39 1073.9 22.66 16,0!

|16.01 10 30 25 5811.49 18.40 2?3.88 _0|.32 |23.5| |2 ? 16 52J1.5 22.6? 267.07

63.99 4 24 43 1613.86 18.38 22.82 201,31 J23,52 4 52 39 1073.9 22.66 16.01

116.0| 10 30 25 38J1.48 18.40 273.68 Z01,32 |13.5| 12 ? 16 5211.5 22.67 267.O?

DZFRER_NTZAL CC_I[CT_ON$ M|0-C(XJR_I_ [XI[CU?I_ ACCURACY ORBIT OET[RMINATION ACCURACY

T0[-1.7272 TRA-I.3496 TC3-1.305_ BAU ,8249 8GT 28_O.3 $¢R 4_8o8 $63 JO?.J ST I544.9 $R JDO.I S$ 400,4

RO[ .1148 RRA -.O628 RC3 .3274 FJU .041?0 RRT °.8275 RR_ -.82_ RTF .8566 CRT -.8583 CR$ .9625 CST -.9641

FOE -,7317 FRA -.IJ4T FC) -,7877 _$P 8850 $G8 288T,3 R_3 ,4864 RJ3 -.8600 L$4 I393.0 M$4 I14.4 $$A 6.2

S0[ 1,73|0 BRA 1.5309 ¢C3 1.3463 FSP -346 $61 2845.2 S_2 3_5.3 THA 174.|0 ELI 1347.3 EL2 Sl.3 ALF 176.#J

LAUNCH OAT( JAN 6 J966 FLZI_HT TIM( 114o00 ARRIVAL CAT[ APR 30 J966

H[LZOCENTRIC CONZC

RL JA?,JO LAL -.00

RP lOS.SI LAP -1.17

RC IZ9.747 GL -30.62

PLAN(TOC[NTRIC CON1¢

C3 53.349 VHL ?.304
LNCH AZNTH LNCH TIM(

51.J0 4 0 3

JZQ.90 I1 53 17

5J.J0 4 0 3

118.90 Jr 53 IT
51.]0 4 0 3

IZS.90 |J 55 IT

0IKRERENTIAL CC_RECTIONS
TOE-Z.5911 TRA-I.J?IO T¢3-J.]J�J BAU .8|99

RO[ .1737 RRA -.1842 RC3 .2629 FAU .05183

roe -.8174 KRA -.0078 re3 -.5166 8$P 9125

80[ 2.396_ BRA 1.1855 EC3 1.|495 FSP -283

0|STAN¢( 349.762

LO_ 105.23 VL 2B.443 GAL -11.49 AlL 97.67 HCA 171.20 SNA J33.33 ]CO .22332 INC ?.6700 V| 30.287

LOP 276.31 VP 37.999 GAP ?.43 AZP 82.42 TAL 23J.58 TAP 42.78 RCA |03.53 APO I63,13 V2 34.826

GP 53.25 ZAL J4J.2J ZAP ]22.95 (T$ 56.42 74[ 113.06 [TE 146.55 74C AS.J] [TC 216.65 CLP-]55.38

OLA -46.T8 RAL 324.33 RAO 65611.9 VEL 13.218 PTH 2,4| VHP 8.786 OPA 30.I9 RAP 294.25 [CC I.$780

LoI TIN] |NJ LAT |NJ LCNG |NJ RT ASC IN] ATMTH IN] TII4E PO CST T_M IN] 2 LAT IN] 2 LONG

1661.86 _0.31 40.85 213.94 |33.07 A 3| 5 |261.9 23.65 34.79

5699.Z4 L_'35 265.70 213.95 |33.06 I3 30 16 9099.Z 25.6? 259.64
186J.86 ZO.31 40.85 213.94 133.07 4 3I 5 126J.9 25.65 34.79

3699.24 L:_0.33 265.70 213.95 133.06 13 _6 5099.2 25.67 2S9.64
188J.83 20.31 40.85 2|3.94 133.07 4 31 5 J161.9 15.65 34.79

3699.24 20.33 265.T0 213.95 135.06 13 30 |6 5099.Z 25.6T 2SQ.GA

M|O-¢OUR8( [X[CUT|_I ACCURACY ORBIT O[T[RM;NA TION ACCURACY

$GT 2932.8 $GR 458._ $63 88 o3 ST 2072o6 SR 150,7 $$ 522o8

RRT -.462i RRF -.8|44 RTF .8$28 CRT -.8072 CR$ .9047 CST -.98]7

$68 2968.5 RZ3 .4493 RI3 -.Set4 LSA Z138.9 MSA t30,3 SSA 3.1
$61 2940,6 SG2 405.9 THA J75.?_ £LJ 20?6.2 EL2 BS.B ALr IT6.64

L4UNCH OAT[ JAN 6 1966 rLIGMT TIM] ]|6.00 ARRIVAL 0AT] NAY Z |966

HELIOCENTRIC CONIC OIST4N¢E 353.44]
RL 147.10 LAL -.DO LOL |0]'23 VL 28,330 GAL -Jl.J? ATL 103.62 HC4 174.29 SMA 132.62 [CC .22J41 ]NCJ_.622J Vl JO.Z6?

RP J08.84 LAP -|,34 LOP 279.6? VP 37.922 GAP ?.59 4_P ?6,44 TAL 229._0 TAP A4.19 RCA |0_.26 APO 161._9 VZ $4.819
RC 132.074 GL -45.63 GP 65.02 ?AL |27.03 _4P 114.22 (T$ 68.99 _AE |03,08 [T[ 150,23 ZAC 54.26 [TC 229.93 CLP'166.29

PLAN[TOC[NTRIC CONIC
C3 83.9T1 VHL 9.164 0LA -58.20 RAL 341.97 RA0 6569.6 VEL 14,32_ PTH 2.61 VHP 1|,999 0Pk 41.09 RAP 286.94 [CC 2.3820

LHCH ATMTH LNCH TIN] L-I T_M[ IN| LAT IN| LONG [NJ RT A$_ IN| AZNTH IN| TIM] PO CST TIN IN| 2 L4T IN| Z LONG

36.77 4 26 49 2068.26 IT.83 59.79 240.43 146.39 5 1 J8 1468.3 2_.43 5_.3_

143.23 13 49 15 5708.78 I7.84 263.61 240.47 |46.39 13 _4 24 5J06.8 24.44 259.17

36.77 4 26 49 2068.26 |7,83 59.79 240.45 146.39 3 I J8 1468,3 24.43 55.36

143.23 IS 49 15 5708.78 l?.84 263._1 240.4? 146,59 15 24 24 5|08.8 24,44 259.IT

36,?? 4 26 49 2068.26 17.83 59.79 240.45 146.39 5 | 18 1468.3 _4.43 35,36

143,23 13 49 15 5708.78 J7.84 263.61 240.4? 146.39 |3 24 24 5108,8 24.44 239,17

OXFFERENTIAL CC_R[CTZONS
TO[-4,4237 TRA *.276! TC3 -.6465 BAU .733G

ROE -.2379 RRA -.343_ RC3 .0930 FAU ,01997

to[-l.057J FRA .IA_1 FC3 -.2039 BSP 9407

_0_ 4.4301 8RA .4420 _C3 ._535 FSP -214

LAUNCH OAT] JAN G |966

HELIC_[NTRZC CONIC
RL 147.10 LAL -,00

RP J08.86 LAP -|.3J

RC 134.395 GL -59.74

PLAHETOC[NTRIC CONZC
C3 295.631 VHL J7.194

LNCH A_MTM LNCH TIM_
34.10 6 50 2

145.90 J6 25 8

34.10 _ 30 2

145.90 16 26 8

34.10 6 30 2

I45.90 16 Z$ 8

OIFF(R[NTIAL C(_R[CT|ON$

T0£-5.$233 TRA 2.1228 TO3 -.038Y 6AU .2036

20[-6.2938 RRA 1.7229 RC3 .0362 FAU .00199

F0[-1.1972 FRA .5873 FC3 -.0058 ESP 9400

e0E ?.3649 _RA 2.7340 8C3 .0315 r3P °155

N_D-COUR$£ EX[CUTIOI ACCURACY OPBIT D[T[RM]NA TION ACCURAC _

$GT 302_.9 $GR 469.1 $G5 6?°4 ST 2T67.9 SR 193.0 $5 681.6

RRT .23_0 RRF -.0994 RTF .9409 CRT .7925 CR$ -.7195 CST -.9937

S_8 _063.0 225 -.3393 RI3 .9390 L$A 2853.7 NSA |39.T SS_ ;.4

$_| _029,0 $62 455.2 T_ - 2.17 [L| 2TT2,2 EL2 JJT,5 ALF 3.17

FLICHT YI_E ]18.00 ARRIVAL OAT[ MAY 4 1966

O;$TANC[ 360.9|6

LOL J05,23 VL 28,258 GAL o10.80 A_L J22,35 HCA |TT.|? $M4 131.93 _CC .21884 INC32.3468 vJ 30.287

LOP 292.83 VP 37.847 GAP ?,68 A_P 57,68 TAL 228.13 TAP 45.30 RCA J03.06 APO I60.$0 V2 34.812

GP 13.33 ZAL 108.03 ZAP 102,60 [TS I|9.81 ZA( 84.11 ET£ |94,00 ZAC 60.5? ETC 283,89 CLP 139.S!

DLA -e0.43 RAL 19.58 RAO 6571.7 V[L Z0.419 PTH 3.16 VMP 22.6_6 DPA S0.?? RAP 262.94
L-I T_MI_ XNJ LAT |NJ LONG IN] RT A�C XNJ AZHTH |NJ TIN] PO CST TIM IN] 2 LAT

2301.53 5.3J 69.0J 286.55 |50.29 ? 28 24 IT01.5 IZ.Z4

628.33 5.32 291.61 286.5? 150.29 I_ 36 33 28.3 lZ.Z5

2301.33 5.31 69.01 286.5_ 130.29 ? 28 24 J701.5 JZ,Z4

$_8.33 _.32 _1._l 286._? 150.29 16 36 36 Z_.3 1_.25
2_01.55 5.31 69.01 288,55 150.29 7 28 24 I70J.3 lZ.2A

628.33 _.32 29J;$J 285.57 150.29 IG 36 36 28.5 |Z.Z5
MID-COURSE EXECUTION ACCURACY

SOT I_ZZ.Z soR 2401.5 SG5 4e.6

RRT ,9369 RRF .9584 RTF .9977

SOB 3076,0 R23 -.I50_ RI3 .9883

$GI 3029.6 SO] 532.? THA 31.74

[CC 3.8633

;NJ 2 LONG
65.38

28T.97

65.38

Z$T.�T

65.38

287.97

ORbiT O_T_RNINAT_ON 4CCURACY

ST 1345.3 SR 2J26.J $s 81_.9

CRT .987J CRS -.9922 CST -,9994

LS4 2637.6 MSA 19Z.Z $SA .A

£LJ 2_09.3 £LZ I82,2 ALF 57.82

2248
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LAUNCH OAT[ JAN 6 J966

HELIOCENTRIC CONIC

RL 147,10 LAL -,00

RP J0B,ST LAP -1,68

RC 136.109 EL 52.23

PLANETOCENTRIC CONIC

C)10|1.88B VHL 51.8J0

LNCH AZMTH LNCH TIME

51.73 16 32 38

128.Z7 0 Z? 4

51.75 16 32 58

JIB.Z7 O 2? 4

51.75 10 5Z 58

]28.27 O 2T 4

FLIGHT TIME JZO,O0 ARRIVAL DATE NAY Q 1966

DISTANCE 368,_66

LOL 105,23 VL 28,16T GAL -10.81 AZL 24,65 HCA

LOP Z86.00 VP 37,774 GAP 8,28 AZP |55,3A TAL

GP -61.11 7AL 99.61 ZAP 98.11 ITS 190.22 ZkE

181.85 SMA 131.26 [CC .22186 INCS$.3461

228.90 TAP 48.7§ RCA 102.14 APO 160.38

63.98 ETE 121.50 ZAC 85.94 [TC 34.93

OLA 46.28 RAL 532.40 RAO 65?3.0 V[L 33.663 PTH 3.50 VHP 37,850 DPA -62.10 RAP 166.47

L-I T|ME IN] LAT |HI LONG IN] RT ASC IN] AZMTM |NJ TIME PO CST TIN IN] _ LAT

4924,79 ,5Z ZZS,|? 242,7Z 43,?Z 17 54 43 4524,8 -5,45

3486.J2 .53 1|6.22 242.70 A3.72 1 Z5 10 2886.| -5.44

4924.79 ,32 229.17 242.72 43.?Z 17 54 43 4324.8 -5.45

5A86.12 ,33 1|6.22 242.70 45.72 I 25 10 Z896.1 -5.44

4924.?9 .32 228.17 242.72 43.72 17 54 43 4324.9 -5.45

5486,12 ,33 116.22 242,?0 43.72 1 25 10 2866.1 -5,44
MID-COURSE EX[CUT|ON ACCURACY ORBIT OETERN|NAT|ON ACCURACY

8GT 745.2 8GR 2829.9 $¢3 44,7 ST 260,? $R 248A.2 S$ 1551.6

RRT ,6567 RRIr -.9976 RTF -.6039 CRT .7728 CRS .9998 CST .7596

SG8 2926.4 225 -.J025 R13 -.9947 LSA 2925.2 MSA 168.3 8SA .T

SGJ 2875,5 802 555.4 THA 70.81 EL| 2492.4 EL2 164.9 ALF $5.54

Vl 30.2ST

V2 34.606
CLP 106.95

ECC17.6551

|XJ Z LONG

225.05
111.10

_23.05

111.10

225.05
111.10

DIFFERENTIAL CCRRECTION5

TDE-].0180 TRA Z.56§4 TC5 -.0592 OAU 2.449?
R0-13.7184 RRA 5,2494 RC_ -.1711FAU-,03331

F0E 2,5928 FRA -,A904 FC3 ,0285 BSP 7558

BOE13.7562 BRA 4.0/92 0C3 .1811FSP -125

LAUNCH DATE JAN 6 1956

HEL|OCENTRIC CONIC

RL ]47,10 LAL -,DO

RP JDS.Sg LAP -1,84

RC 159.O15 GL 58.02

PLAN_TOCENTRIC CON;C

C5 190.663 VHL 13.808
LNCH ATMTH LNCH TIME

56.70 15 19 15

123,50 22 51 17

56.70 15 19 15

175.30 ZZ 31 17
56.70 15 J9 15

125.30 22 31 |7

DIFFERENTIAL CORRECTIONS
T0E 4.8481 TRA-J,42A5 TC5 -.14|2 8AU .5646

RDE-Z.1650 RRA Z,8051 RC5 .0229 rAU *01258

FDE J.2755 FRA ".6959 FC5 -.0562 8SP 10485

BDE 5.5087 BRA 4.4267 BC5 .1451 FSP -196

FLIGHT T|NE |22.00 ARRIVAL DATE NAY 8 IS66

DISTANCE 373,245

LOt. 105,25 VL 28,077 GAL -10,55 AZL 64,91HCA 184,54 SNA J_0,61 ECC ,2185A INC25,0905 Vl 50,25T

LOP 289.16 VP 37,703 GAP 8.25 AZP 115.05 TAL 224.99 TAP 49,35 RCA 102.09 APO 159.15 v2 54.$0J
GP o69.28 ZAL 111.53 ZAP 110.70 ETS 258,20 Zk£ 93.D! ETE 184.26 7AC 84.83 ETC 101.60 CLP 177.35

DLA 42.65 RAL 309.18 RA0 857J,0 VEL 17,663 PTM 2.98 VHP 15.056 OPA -84.96 RAP 58.6? ECC 4.1578
L-I TIME IN| LAT |NJ LONG IN| RT ASC [NJ AZNTH IN| TIME PO CST TIM IN| 2 LAT[NJ 2 LONG

4716.46 -6.95 2]6.3| 211.58 47,84 16 37 52 4116.5 -12.28 210.66

35?8.99 -6.94 /J5,58 211,57 47.05 23 2? 36 2??9.0 -J2.26 107.95

47J6,46 -6,95 216,5| 21|,58 47,84 |6 57 52 4116,5 -12,28 210.66

3378.99 -6.94 |J5.58 2||,57 47.85 25 2? 36 2??9.0 -J2.26 107.95

47/6.46 -6.95 216.5J 2|J.58 4?,84 |6 5? 52 4|j6.5 -lZ.ZB 2]0.66

5578,99 -6,94 1|5,58 211,57 47,85 25 27 56 2779,0 -lZ,26 IO7.93
MID-COURSE EXECUT|ON ACCURACY ORBIT OETERN[NATION ACCURACY

SGT 2815.8 SGR 1820.0 $05 58.4 ST 2095.5 SR IO15.5 55 704.Z

RRT -.9533 RRF -.8971RTF .9_78 CRT -.9789 CRS ,9645 CST -.9951

SGO 5552,S R25 -,2546 R|5 -,9709 LSA 2422.7 MSA 199.5 SSA . 1.3

SGJ 5320,2 SG2 466.1 THA 147,64 ELI 2519.] ELI ]87.5 ALF 154.45

LAUNCH DATE JAN 6 1966 FLIGHT TIME 124.00 ARRIVAL OAT[ MAY ID IH6

DISTANCE 578.942

LOL 105.23 VL 27.989 GAL -9.99 ATL ?4.26 HCA

LOP 292.52 VP 57.655 GAP 9.37 AFP i05.62 TAL
GP -55.95 7AL 120.25 7AP 122.65 ETS 284.48 7AE

187.37 SXA 129.98 [CC .21650 _NCI5.7429 Vl 30.ZS?

225,22 TAP 50.59 RCA 101.83 APO 158.15 V2 34.T91

108,08 ETE 204,65 7AC 70.66 ETC 127.65 CLP-164,48

HEL|OCENTRIC .CONIC
RL J47.10 LAL -,DO

R@ 106._0 LAP -I,g9

RC 141.512 GL 50.55

PLANETO((NTRJC CONIC
C3 95.$57 VHL 9.658 DLA 55.74 RAL 507.5J RAO 658_.8 V[L 14.670 PTH 2.66 VMP 10.011 OPA -72.51 RAP 540.40 [CC 2.544T

LNCH AZNTN LNCH TIME LoI TIME |NJ LAT IN] LONG |NJ RT ASC IN] ATMTM IN] TIME PO CST T|N IN] 2 LATJNJ 2 LONG

70,84 |6 24 15 4575,40 -10,66 191.05 201.16 57,90 17 57 7 5??5.4 -14.84 IS4.45

tD�,JS 21 15 1 3455,10 -]O,6A 122,47 20/,15 57,?9 22 10 54 2855.1 -14,62 IJ5,$9

?0.84 16 24 15 4575,40 -10,66 191,05 201,16 57,80 17 57 7 5?75,4 -14.64 154.45

t09.16 21 15 1 5453,10 -JO.Sa lZZ,4? 201.15 57.T9 22 10 34 2953.1 -14.$2 11S.$9

liD.DO 21 59 55 5309.76 -15.56 1|4,28 204,J2 59.08 22 55 5 2709.8 -19.34 JOT.aS

|10.00 ZO 56 50 5564.75 -S.02 125.|5 J08.12 5_,29 21 55 55 2_64.? -10.41 1_|.T9

D|FFERENTIAL CORRECT|ON5 MJ0-COUR_[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 5.1603 TRA-3.TO05 TC5 -.5886 8AU .7136 SGT 5410.7 SGR 658.1 805 80.0 ST 2029.2 $R 195.0 SS 5?S.6

ROE -.0447 RRA .8961 RC5 .O090 FAU .02028 RRT -.8021RRF -.5544 RTF .9312 CRT -.5116 CRS .5365 CST -.9S12

rOE [,IOTO FRA -.6AO1FC5 -.242A ESP 10772 SGB 5A69.8 223 -.5715 R|3 -.925J LSA 2109.5 MSA 198.6 5SA 1,S
SOS 3.1606 ERA 5.8075 9C3 .5687 FSP -265 50| 3449.5 SG2 576.7 THA 171.36 EL] 2051.6 [L2 165.6 ALF 177.20

LAUNCH DATE JAN 6 1966 FLIGHT TII_ 126.00 ARRIVAL 0ATE NAY 12 1966

HELIOCENTRIC CONIC 0/STANCE 584,516

NL 147,10 LAL -,OO LOt. 105,23 VL 27,gO2 GAL -g,84 AZL 78,15 HCA 190,A8 SMA 129.56 [CC ._1525 INC11.$664

RP 10g._7 LAP -2.J4 LOP 2_5.48 VP 57.565 GAP B.SJ AZP 101.67 TAL 221.46 TAP 51.93 RCA 101.52 kPO 157.21
RC J45.598 GL 44.55 GP -45.15 ZAL 125.52 TAP 151.83 ITS 293.50 ZAE 115.93 ETE 206.A9 ZAC 74.I6 ETC 157.02

PLANE TO_ENTRJC CONIC

C5 65.407 VHL 8.087 OLA 27.55 RAL _08.68 RA0 6569.2 VEL 15.666 PTH 2.50 VHP S.Z_8 0PA -61,_4 RAP 540.99

LNCH ATNTH LNCH TIME L-I T]M_ IN| LAT ZNJ LONG |NJ RT ASC IN| AZMTH IN| T_NE PO ¢ST TIN JNJ 2 LAT
90.00 19 51 59 5639.05 -J?.02 139.63 J98.T8 67.02 20 52 38 3039.0 -19.99

90.00 IT 54 35 A021.50 -5.69 16J.99 195.31 62.21 19 1 31 5A2J.5 -9.37

v] 30.287

V2 54.795

CLP-160.9_

[CC 2.0764

IN| 2 LONG
132.Zl

155.24

100.00 21 54 I_ 3245,05 -21,A0 I|2.53 200,66 68,_2 22 A8 l? 2645.1 -24.12 104,TS

100.00 18 55 5 5S�O,TJ -J,55 J50,/1 191.02 60,|4 19 59 54 3290,T -5._1 145.56
110.OO 0 5 55 _845,20 -29,05 85,26 Z05.76 ?|.|1 0 55 20 2245,2 -5J.55 76.8J

110.00 18 45 46 5563.55 _.56 145.75 J86,74 56.|9 19 48 JO 3263,5 .88 J57._3

D_FFERENTIAL CORR£CT|ONS M_O-COURS[ EXECUTION ACCURACY OR_|T O( TERMINATION ACCURACY

T0E Z.5165 TRA-5.42RA TC5 -,24_? OAU .8_06 SGT 5545.8 SGR 598,5 SG5 99.4 ST IS5_.9 SR |70,0 SS _55.5

R0[ .1725 RRA ,4T!1RC5 -,0|8J FAU .055|6 RRT -.5508 RR_ -,|285 RTF .88|5 CRT ,5?09 ORS -,61J0 CST-.96|T

FOE ].0588 FRA -.5802 FC5 -,A65A 8SP 1||57 SG8 3566.1 R23 -.4597 R|5 -.8889 LSA |_07,? MSA 210.4 SSA Z.S

S0E 2.5252 8RA SoAS|6 805 .9499 FSP -526 SG| 5550.7 SG2 55|.8 THA 176,A5 ELI ]85?,0 ELI 157.6 ALF 1.9_

22A9



JPL TM 33-99 EARTH--VENUS TRAJECTORIES *VOL 2, 1965-663

LAUNCH DATE JAN _ 1966 FLIGHT TZNI[ 12a.00 ARRIVAL OAT[ NAY 14 2966

HELIOC£NTRIC CON|C 0_STANC[ 390._10

RL 147.10 LAL -.00 LOL 105,23 VL Z?.SI? GAL -g.29 ATL e0._S HCA 195.$| SNA 128.77 [CC ,ZlA0? INC g.?S4| Vl 30.287

RP JOe.g9 LAP -2.ZJ LOP 298,64 VP 97.498 GAP B,6S AZP 99.49 TAL _19.$8 TAP 5$.Zg RCA 101.20 APO I$6.99 VZ 34.790
RC 145.874 GL 39.94 GP -37,16 7AL 129,59 ZAP 138.59 ITS 298.66 rA[ 118.¢6 [T[ 204.06 7AC 71.9t [TC 142.66 CLP-160.Z4

PLANETO¢[NTR|C CONIC

C? 52.490 VHL ?o245 0LA 23.94 RAL 310o33 RAD 6588.S V[L |3o105 PTH 2.41 VHP ?.432 DPA -92.97 RAP 359.53

LNCN AZNTH LNCH TIN| L-| TINE |NJ LAT IN| LONG IN| RT A0C IN| ATNTH IN| TIN|

90.00 21 26 35 3286,66 -24.78 116.75 190.14 75.95 22 21 22

90.00 19 33 9 4266.41 2.18 175.69 187.61 61.76 17 44 15
JO0.O0 23 6 8 2969.60 -27.10 93.?6 198o?? 76.80 23 SS 34

JQD_QQ ]? 36 1? A092.62 A.27 15_.55 196.45 60.39 18 43 59
J10.00 0 55 2 2637.33 -32.6T 70.18 200._2 79.33 1 38 S9

110.00 18 7 49 3963.?5 9,{3 149.08 183.47 56191 19 _3 32

OIFFER£NTJAL CD_RECTZONS N|D-COUR$[ [X[CUT|0N A<CURACY

TO( J.9766 TRA-3.2199 TC3-1.2682 8AU .8_O1 SGT 384_.0 8f,_ 322.1 098 ||3._

RO( .ZOOS RRA .32|1R(3 -.020_ FAU .04045 _RT -.40|4 RRF .0763 RTF .8962

F0[ .9729 FRA -.5107 F¢3 -.6668 88P 11426 _-_ 9657.2 R23 -,4_54 RJ} -.8649

80[ 1.89T8 9RA 3.2339 B(3 1.2684 ¢SP -3(M SG| 3645,5 S_Z 2_4.9 7HA 177.99

LAUNCH OAT[ JAN 9 1866 FLigHT TJN( 1_10.00

H[LJO¢ENTRJ( CONIC 0|STANCE 395.909
RL 147.10 LAL _.00 LOL 105.23 VL 27.733 GAL -8.94 AZk 01.58 HCA

RP 108.93 LAP *Z.42 LOP )631.91 VP 37,434 GAP 0.80 ATP 98.07 TAL

RC 148.1_1GL 36.7| GP -3J.29 7AL 130.23 ZAP 143.$2 ITS 302.70 ZA[

PLANI[TOCENTRIC COliC

C3 45.055 VHL 6.713 DLA
LNCH ATNTH _N(H TAN( L-X T]N_ JNJ LAT JNJ LONG JNJ RT AS( JNJ AZNTH JNJ TJM[

90.O0 _2 10 _ 3|15.|8 -27,09 |04.74 196.45 01,44 23 2 33

90.O0 J6 3 Z 4361.61 5.Z_ JS|,OZ 105,?9 62,13 I? 15 44

JO0.O0 23 43 24 2809.60 -29.0i BE.S? |99.76 02.47 24 _2 |3

]00.00 |7 lO 57 4|42.42 6._4 163.U 184.86 60.85 10 ZO 0
1|O.00 J 16 10 2506.04 °33.88 (JO.|? J97,30 05.)3 2 7 37

|JO.O0 |7 50 37 40|8'|_ IJ,J4 |_Z,02 182,32 57,47 |0 57 3_

O|FF[R[NTZAL CCRR£¢TJON$ HJ0-¢OUR0_ (X(¢UT|(_/ ACCURACY

T0( |.eO85 TRA-3.O62j TC3-1.5478 8AU .9324 $GT 3740.B OGR 284.3 093 122.S
RDE .Z04I RRA .249| RC3 -.0095 FAU .04335 RRT -.5388 RRF .J453 RTF .8503

FOE .9092 FRA -.4425 F(3 -.0330 09P 11777 $G_ 3751.5 R23 -.4_22 R13 -.8495

80[ 1,62J4 8RA 3.0728 8C3 !.5479 FSP -396 $GJ 5742.0 SG2 267.4 THA 178.5_

[CC t.8_3g

PO CST TIN |NJ 2 LAT IN| 2 LONG

2686.7 -26.49 IO|.SO

3666.4 -1.61 199.0_

236_.7 -28,64 99,50
3462.6 .29 153.02

Z037.3 -33.90 61._Z

3395.T 4.71 |42.79

OR0|T O[TERN|NAT|ON ACCURACY

ST 1702.3 Sa 182.4 SS 503.0

CRT .5§45 CR9 -.800_ CST -.94_4

LSA |770.7 X$A Z20.D $SA 3.9

EL| J70_.3 EL2 15|.6 4Lr 3.43

ARRIVAL DATE N4Y 19 |966

196.75 Sl4A 128.J8 [CC .21309 INC 8.a23| V| 30.287

217.90 T_P 54,65 R¢4 100.87 APO |59._0 V2 34,787

J2Z,O_ [T[ 202.55 7AC 70,48 [TC J46.95 CLP-|90,4J

ZO._O RAL 312.08 RAO 65_!.? V(L J2.900 PTH 2.35 VHP 7.062 OPA "46._0 RAP 398.02 [CC J.14J5
PO C�T T;N _NJ 2 LAT IN| _ LONG

23|5.Z -28.00 96.1_
3761.6 1.46 174.57

E_09,6 -Z9,7_ 73.84

3342.A 3.00 19?.40

1906.6 -34.18 90.94

341B.Z 6.77 JA9.69

ORBIT D_T[RN|NAT_ON ACCURACY

ST 1609.3 SR J96.7 55 479,1

CRT .6094 CR$ -.9653 CST -.924]

LSA |973.8 NSA ZZT.7 SSA 5.Z

ELl 1613,4 [L2 |47.8 ALF 4.07

LAUNCH 0ATE JAN 6 J966 FL|GHT T|N( 132.00 ARRIVAL OAT( NAY IB |965

H(LIO_(NTR|C CON|C D|9TANC( 40|.608

RL 147,10 LAL -.00 LOt. 105°25 VL 27.650 GAL -0.58 ATL 92,S0 H¢A 199.90 SXA 127.62 [CC .2]_6 ZNC T,SOZS V! 30.287

RP 109.94 LAP -2,55 LOP 304.97 VP 37.371 GAP 8.94 ATP 9?.06 TAL 216.10 TAP 56.00 RCA 100.55 APO I94.71 vz 54.?#6

#¢ |50.390 GL 54,31 GP _26,86 7AL |30.9? ZAP 147,49 ITS 305,97 74[ 124.19 (rE 200.31 74C 70._4 [TC IS0,19 CLP-|60._I

PLANETO_ENTRIC CON|C
C3 40.10_ VHL 9,333 OkA 18.54 RAL 313.8_ RA0 6568'.5 V(L i2.707 PTH 2.31VHP 6.8_8 OPA -41.61 RAP 339.43 (CC 1,6_0O

LNCH A?NTH LNCH T|N[ L-| T|I_ |NJ LAT |NJ LONG XNJ RT A$¢ |NJ ATNTH |NJ T_N[ PO C$T TIN |NJ 2 LAT IN| E LONG

90.00 22 39 22 3005.33 -27.96 96.82 195.28 85.31 23 29 29 2405.3 -18.31 99.17

g0.O0 ;S 48 27 44|Z.72 6.8_ 183.90 185.23 62.46 l? 2 0 3912.7 3,11 ITT.ZZ

|00.00 0 IS 49 2706.98 -29.69 ?5.02 |9$.AZ 96,39 ! 0 96 Zl07.O -29.99 68._Z

10O.O0 |6 58 37 4196,30 8.38 166.43 184,40 6|.20 18 8 23 5586.5 4.46 159.92

llO,00 I 49 24 2417.93 o34.19 53.22 195.62 99,24 Z 28 47 1911.5 -33.90 45.96

|lO,OO 17 42 32 4048.72 |2.23 153.6e 102.O9 57.84 18 SO 0 9448.? 7.92 |47.Z7

DZFF[RENTZAL COrRECTIOnS N|0-¢_IJRS[ [XE(UT|OI ACCURACY
TO( _.43_4 TR4-2.9_00 TC3-1.799? 8AU ._048 SGT 3834.1 _ 263.1 S_3 128.4

ROE .20J0 RRA .19_10 RC3 .0074 FAU .04468 RRT -,3133 IMF .|52? RTF .0395

F0E .9463 FRA -.37_O FC3 o.9646 _$P 12067 $98 3845.1 R23 -.4_89 R13 -.8389

90E 1.4494 8R4 2.9367 8C3 1.7997 FSP -414 SGJ 3835°0 _2 249.8 THA 178.76

LAUNCH OAT[ JAN 6 19_6 FLJ_._AT TJI_ 134,00

HEL|OCENTRIC CONIC D|STAK[ dO?._05

RL 147,10 LAL -.00 LOt. i05.23 VL 27.999 GAL "8,22 47_ _.1? H_A _05,0_ SNA
RP IO9.94 LAP -Z,07 LOP _OB.J3 VP 37._10 GAP _.08 A?P _.28 TAL 214.29 TAP

RC 132.929 GL 32.48 GP -23.4_ 7Ak lll.O? 7AP 150,50 [T$ 308.66 74[ 129.66 £T(

PLAN(TOC(NTR|_ CONJC
C3 36.456 VHL 8.058 DLA |7.21RAL 3|5.63 RAD 95_.4 V(L 12.563 PTH 2.28 VHP

LNCH ATNTH LNCH T|M( k-J T|I,_ _NJ LAT _NJ LON_ JNJ RT AS( |NJ A_NTH |NJ T|N,[
_O.00 23 0 |O 2929.6_ -28.20 9J.'JO 194.69 88.0_ 23 48 59

90.DO J5 42 I 4440.22 7.?| |8@,46 185.29 62.67 J6 5_ J

|00.00 0 35 21 2_35.39 -29.80 _9.?0 194.70 89.18 ! |9 |6

100.00 16 _3 2_ 4209.?Z 9.15 |_7.?S 184.52 6|.42 18 3 36

lJ0.O0 2 5 24 _l -34.12 48,24 194.64 92.18 2 44 39
liD,00 17 39 32 4094,27 12,81 1_4,54 182.34 50.03 1_ 47 36

D|FFER(NTIAL CORRECTIONS MJO-COl.k_8,_ [X(CUT|ON ACCURACY

TOE 1.3J90 TRA-Z.8|28 TC3-2.0391 8AU .9939 SOT 3928.2 3GR 252.6 993 J32.0

ROE .2003 RRA .1944 R¢3 .0262 FAU .04507 RR? ".2_92 RR_ .1331RTF .932|

To( .Tg40 FRA -.3141 FC3-I.0702 05P 12399 $G8 3936,4 RZ3 -.4014 R19 -.0316

BO£ 1.33J2 8RA Z.8176 063 2.0993 P$P -425 9G1 3929,0 $92 241,0 TH4 170.89

OP0|T D[TERNINAT_ON ACCURACY

ST |947.6 SR 190.6 SS 458.T

CRY .6388 CR$ -.9023 CST -.eOT6

LSA 1608.4 NSA _94.0 SSA 6.5

_LI 1_52.4 [L2 146.2 ALF 4.54

ARR|VAL OAT( NAY 20 1966

127.07 (CC .21159 |NC 6.9252 V! _O.287

97,34 RCA 100,18 APO JS3.96 V| 34,785
198.31ZAC 70.71 (TC |52,89 (LP-J6|,S7

6,754 DPA -37.50 R_P 939.36 ECC J.�DOD

I_) CST TIM |NJ Z LAT |NJ 2 LONG
2329,7 -2_.23 SZ.6_

3840,2 3.99 I79 .?6

203_.4 -29.£8 60.90

3609,T 5.26 16|.12

1753.6 -33.44 39.0T

3464.3 9.90 149.10

(_0|T 0(TERN|NAT_ON ACCURACY

ST J509._ SR 196.5 SS _3.6

CRT .6G39 CR$ -.9297 CST --_929
LSA 1963,9 MSA 239.5 SSA 7.8

ELI 1_|1.6 EL2 146,5 ALF 4.99

|2SO



JPLTM 33-99 EARTH--VENUS TRAJECTORIES (VOL 2, 1965-663

LAUNCH GATE J4N G IDGG

HELIOCENTRIC CONIC

RL 14T.10 LAL ".00

RP 108.94 LAP "Z.Ta

RC 154,955 GL 51.06

PLANETOC[NTRIC CONIC

C3 33.597 VHL 5.795

LNCH AZNTH LNCN TIM(

90,00 13 J6 S

90.00 IS 40 43

100.00 0 50 3J

100.00 16 St 54

110.00 Z 19 Z

120.00 17 40 51

FLIGHT TIN( 136.00 4RRIV4L OAT[ NAY Zt 1986

OISTANC[ 413.OOO

LOL 105.13 VL 17.489 GAL -7.aS AZL 55.?0 MCA Z06.tO SNA lZ6.$4 [¢C .Zil0$ INC 4.5051 V! )0.20?

LOP 311.29 VP 37.ZSl GAP 9.23 AZP 95,$6 TAL 212.46 TAP SS.6? RC4 9g.$5 APO 155.25 V2 54,?64

GP -20.77 ZAL 130.69 ZAP 132.97 [TS 310.09 ZAE 126.72 £T[ 166.60 7AC 71.65 ETC |SS.13 CLP-162.$0

GLA 16.32 RAL 317.49 RAG 6568.3 YEL 12.445 PTH 2.2§ VNP 6.?0? OPA -34.23 RAP 340.61 [CC 1.S528

L-I TIH[ |NJ LAT INS LONG INS RT 40C INS AZNTH |NJ TIM( PO CGT TIM INS 2 LAT INS 2 LONG

Z$75.9| -26.31 5?.35 194.60 90.03 14 4 I 22?6.0 -26.0| T$.32

44S2,§4 $.10 156.16 IS5.72 62.?? 16 54 S5 3652.5 4.35 i39.45

256d,10 -29.57 85.59 194,45 9|.15 I 33 35 |954.1 -19.59 |7.1_

4219.62 9.47 168,3| IS4.95 61.S2 IB 3 13 3619.8 S.S9 161.66

2307.13 -33.94 44.63 194,25 94.31 2 57 30 1?0?.1 -32.97 35.62
4069.36 I_.00 1_4,52 152.$9 56.10 IS 46 41 3469.4 S.69 149.37

OIFFERENTIAL CORRECTIONS

TOE |.Z365 TRA-Z.8988 TC3-Z.267, BAU 1.DIS3
ROE .2022 RRA .1355 RC3 .0433 F_U ,04468

FOE .752A FMA -.2325 FC3-1.1617 BSP 12643

BOE 1.25Z9 9RA 2,?0_1 0C3 2.2|70 FSP -426

MIDoCOURSE EXECUTION ACCURACY ORBIT OETERl_INATION ACCURACY
SGT 40|6.2 6GR 230.2 SG3 133.9 ST 1401.9 SR 204,3 SS 434.0

RRT -.t547 _ .1071RTF .$295 CRT .6901 CR$ -.9496 CST -.$S_S

9G5 4024.0 R23 -o3S79 R13 -.5255 L$A 1S3S.3 N$A 244,4 S$A 9.0

SGI 4016.5 I62 239.5 THA 1T9.96 ELI 3455.? £L2 147.2 ALF 5.49

LAUNCH GATE JAN S 1996 FL|GHT TIME 135.00 ARRIVAL GATE NAY 24 |966

HELIOCENTRIC CONIC

RL 147.10 LAL °.00

RP 105.94 LAP °Z,86

RC 157.067 GL 29.92
PLANETOC[NTRIC CONZC

C_ 31.Z15 VHL 5.359

LNCH AZMTH LNCH TIME

90.00 13 Z$ 46

90.00 19 43 3

100.00 l 2 45

100.00 J8 35 40
1_0.00 Z 30 26

110.00 17 44 32

0/STANCE 418.690

LOL 105.23 VL 27.410 5AL -?.4? AZL 64.11HCA 209.36 SMA 126.02 ECC ,21072

LOP 314,46 VP 37.193 GAP 9,37 ATP 95.13 TAL 210.82 TAP 59.95 RCA 99.4?

GP -IS.SZ 7AL 129,95 7AP 155.06 ET9 3|2,?1 ZA£ ]2?,5I ETE 195.14 2AC 72.8?

OLA 13.76 RAL 319.33 NAG 65U.2 VEL 12.353 PTH 2.2_ VMP 6,8t70PA -31.36

L-| TIN£ INJ LAT |NJ LONG INJ RT A$¢ INJ AZNTH INJ TIN£ PO C$T TIN

2537.61 -U,20 54.57 194,7| 91.44 24 16 3 2233,8

44S4.1S 5.15 156.26 156.40 82.79 16 S? 13 3054.1

2643.13 -19,79 63,15 114,56 92.65 ! 4| 13 1947.2

4219.82 9,48 |M.32 155.69 81.S2 19 6 0 3619.S
2273.03 *63,74 4|.98 194,3| 95.56 3 5 16 |8?3.0

4068.73 12.90 154._1 JS_.56 55.07 IS 92 19 3466.?

INC 5.0582 vJ 30.Z$?

APO 1S2.55 VZ 3a.?$3

ETC JS?.OZ CLP-183.06

OIFF[IqENTIAL CORR£CTZONS

TOE 1.1752 TRA-2,S909 TC3-2.4996 5AU 1.0438

R0[ .2061RRA .1J26 RE3 .0964 FAU .044|1

roe .7/3_ FRA -.1_5 rc3ol.2231BSP 1_99

BOE 1.1969 BRA 2.5933 5C3 2.5004 F$P -434

MI0-C0_eS¢ [XECUf/ON ACCURACY
SOT 4109.0 $GR 252.2 S03 135.2

RRT -.2654 RRf" .0798 RTF .8225

$GB 4||6.7 RZ3 °,3|00 R13 -.5122

SGl 4|09.5 $G2 243.2 THA 179.06

RAP 342.07 ECC 1.5139
INS 2 LAT INS 2 LONG

-27.78 75.9_

4.44 179.54

"29.11 _4.41
S.80 181._8

-32.56 52,95

S.5_ 146.23
ORBIT 0£T(RN_NAfION ACCURACY

ST 1487.1SR 215.3 SS 4_5.6

CRT .?168 ORS -.9852 CST -.$711

LSA 1_22,3 MS4 247._ JSA I0,3

ELi 147S.1 EL2 145.2 ALF 6.00

LAUNCH OAT[ JAN _ |g88
i

_[LI_ENTRIC CONIC

RL 147.10 L4L -.00

RP 100.04 LAP -2.99

XC 159._ GL 19.00

PLAN[TO_ENTRZC CONIC

C3 29.Z10 VNL 5.406

_NCH ATNT, L_C_ Tl_[

90.00 13 39 10

90.00 15 48 $
laD.DO ! 12 _9

SO0.00 13 0 59

110.00 2 40

110.00 13 §0 19

FLIGNT TIME 140.00 ARRIVAL OAT[ N4Y 26 1_66

OISTANC[ 424.371

LOL 105.25 VL 27.333 GAL -?.05 AZL $4.46 MCA 212,S2 SNA 125.52 ECC .21055 INC 5.3436 Vl 30.25?

LOP 517,62 VP 57.157 CAP g. S2 AZP 94.68 TAL 208oT$ TAP 61.29 RCA 99.09 4PO 151.94 VZ 54.?_$

GP °18.86 7AL 128.92 ZAP 158.81 E?$ 314.20 7_E J2$.1_ ET£ 1_3.5_ 7de 74.3_ ETC J50,_5 CLP-J83.84

OL4 15,49 RAL 321o31RAO 6568.2 VEL 1_.272 PTM Z.2I VHP 8.?12 OPA -25.$5 RAP 343.69 ECC 1.4509

L-I TIME |NJ LAT _NJ LONG INS RT A$C _NJ ATNTM INS TIN_ PO CST TIN INS 2 LAT |NJ Z LON_

2810.67 "ZS.22 82._0 195.24 92.42 24 28 0 2210.? -7T.59 74.00
444T,_1 7.95 185.89 IST.Z9 82.73 IT 2 16 3647,8 4.25 179.19

_20,94 °29,69 61,_ Jg_oJ_ 9_.6_ 1 _4 _? 1920.9 -26.S7 _.50

4212.77 g.25 16?.92 186.59 61.4_ 18 JI 12 3612.$ 5.3? 161.28

2145.23 °33.5_ 40.0? 194.73 98.98 3 17 34 1646.Z -32.12 51.09

40_S.25 12.59 134.21 154._ f7,96 18 57 5? 545S.2 8.2? 14T.T8

OIFFERENTIAL C(_RECTZON$

TOE 1.0937 TRA-2.5276 TC3-2.3944 OAU 1.0920

R0E .20_8 RRA .0674 Re3 .0753 FAU .04510

FOE .643T FRA °.1555 FC3-1.3381 _$P 14445

BOE I,IJZ9 BRA 2.3191 9C3 _,T954 FGP -_J9

MI0°COURSE EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY

SGT 4266.J SGR 251.9 $G3 139.2 ST 1431.0 SR 220.1 SS 5_6.1

RRT ",2421RRI r .0_39 RTr .8339 CRT .7260 CRS -.972? CGT -.8620
508 4273,5 R23 -.2335 R13 -.$337 LS4 1481,6 MS& _45.7 SSA 12.1

SO] 4266.5 SO2 244,4 THA 179.18 ELi 1440.0 EL2 150.4 ALF 6,44

LAUNCH DATE JAN 6 1966 FLIGHT TIl_ 142.00 4RRIVAL O4T[ NAY ZG 1966

HELIOCENTRIC CONIC

RL 147.10 LAL -.IX)

RP 10_.93 LAP -3.06

RC 101.449 G_ 20.24
PLAN_TOCENTR_C cONrc

C3 17.469 VHL 5.241
LNCH AZNTH LNCH T1_

90,00 23 47 49
90,00 1_ 5_ 30

Jog.go I Zl 32

J00.00 J7 • 32
110.O0 Z 49 35

110.OO 17 37 37

0IGTANC[ 430,039

L_. 105.13 VL 17,237 OAL -6,69 A2L 84.74 HCA _15.67 S_A 12_,03 ECC ,Zl04B

LOP 3ZO,T9 VP 3T,08_ GAP 9,6T AZP 94.27 TAL 208,9| TAP 82,58 RC4 98,T1

GP -13.40 7AL 127.63 Z4P 158.36 ETS 313,40 7AE 128.61ETE 192.84 7AC 76.01

0LA 13.43 R4L 323.33 RAD 8568,1 VEL 12.Z00 PTH 2.19 VHP 8.742 _PA -26.61

L-I TIN£ INJ LAT INJ LONG _NJ RT ASC |NJ 4_NTH _NJ TIM_ PO CST TIN

2793.01 -28.18 81.31 1_6.04 93.0? 24 34 21 2193.0

4434.63 7.54 155.14 185.36 62.61 17 9 33 3634.6

2503,43 -19.6J 39.91 195.94 94.31 _ 3 18 1903.4

4J99.44 8,81 JS?.J7 J87.88 _1.32 IS J8 31 _99.4
2231.03 -33.40 38.75 195.47 97'_5 3 25 4? 1631.0

4044.60 12.J0 133.46 185.71 57.?9 19 5 22 _444,6

INC S.2556 VJ 30.Z$T

APO 151.34 VZ 34.T95

ETC 160.02 CLP-164.61

DIFFERENTIAL CORRECT/ON9

T0E 1.J330 TRAoZ.3491 TC3-Z._396 0AU 1.0800

ROE .Z144 RRA .0?26 RC3 .09?6 _U .04151

FOE .0654 FRA ;.0640 FC3-1.3093 BSP J3209

BDE I.J530 9RA Z.3501 8C3 Z.9409 FGP -409

MIO-COUR$E EXECUTION ACCURACY
S0T 4235.5 SSR ZM.8 $G3 J34.5

RRT -.2129 RRF .0551RTF .8128

$0_ 4287,0 RZ3 °,2340 R13 -.BJ_4

$GI 4255,9 SGZ 26_o5 THA 179.25

RAP 345,41 ECC 1,4511
.INS 2 LAT INS 2 LON0

-2?,44 ?Z,?Z

3.9J 176,4_

-28,69 _1,22

4.92 _60,5_
-31.97 19.81

7,76 147,09

ORSIT O£TERNINAT;ON ACCURACY

ST ]480.6 SR 235,7 S$ 416.6

CRT ,77?4 CR$ -.98?3 CST -.562J

L$A J539.2 NGA 256,E SSA J2._
£LI 1492.0 EL2 147.1 4Lr ?.IZ

2251



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 2, 1965-661

LAUNCH OAT[ JAN 6 1966 FLIGHT TIN( 144.00 ARR|VAL DAT[ MAY 30 196t

N[LIOC[NTRIC CONIC 0/STANC[ 433.T34

RL 147.10 LAL -.OO LOL 105.23 VL ZT.JD3 GAL -6.29 AZL 84.99 HCA

RP |08°92 LAP -3.14 LOP 323.93 VP 3?°03| GAP 9.81 ArP 93.91 TAL

RC 163.61D eL 27,60 GP -I4.IJ IAL I26.I1ZAP |69.74 [TS 316,32 ZA[

PLANE TOC[NTRI C CONIC _ :=_; ;:
C3 29.9_*V"_ _S.-O_2_0k_ i3.S4 RAL 3IS.-- lAD 6S6_'O_E_]_:137 PTN

LNCH A_MTH LNCM T}M( L-I TIN( INJ LAT INJ LONG iNJ RT A$C ]MJ AZNTM ZNJ TIM[

90,DO 23 59 IZ 1782.67 -28.11 80.36 197.J0 93.44 14 41 35

S_O.OO 16 9 4 4A16.AO 6.9? |84,1| 139.62 62.48 IT IS 4D

100.00 I 29 I 2A92.St -29.33 39.12 IH.98 94.73 2 !0 34

100,00 I? I? 32 4Jll,4S 8,13 166.16 18a.94 61.I6 I8 ZT 33

]10.00 t 38 IS 2219.S? -33,29 $?.90 196.49 98,24 3 33 15

110.00 I0 ? T 402T._O 11.47 132.3I t36.99 37.58 I9 |4 14

DZFFER[NTZAL CORRECTIONS

TOE I._2_? TRA-2.2365 TC3-3,1840 BAU 1.1045
R0[ .2185 RRA ,0340 RC3 .111_ FAU .04033

FOE .6403 FRA -.0424 F¢3-|.3346 BSP 13656

BO[ 1.143t BRA 2.13T0 8¢$ 3.1899 FSP -410

216.B3 SNA 124.95 [CC ,11061 INC 5.0Da6 Vl 30.IS7

Z05,04 TAP 63.87 RCA 98,31 APO 150,T9 VZ 34,T91

IZ�.DZ IT[ 191.94 7AC TT,BO [TO 161.ZZ CLP-]69.38

2.IS VHP 6.1_1 OPA -24,56 RAP 547,_ [CO J,4_6_

PO CST TIM INJ 2 LAT INJ Z LONG
ZJSZ,T -Z7.39 Yl.�e

1892.B -ZB,96 50.49
]981.5 4.32 159.96

161g.9 "31._0 Z8.99

342T,Z ?.ll 146,13

ORBIT DET[RNZNATION ACCURACY

ST 1469.6 SR 146.6 SS 4Z3.5

CRT .8041 CR5 -.9917 CST -.8610

LSA 1348.O MSA Z9O.9 SSA J3.8

ELI 1301.9 ELI 149.3 ALF 7,69

MIO-C(_JR_[ [Y_CUTION ACCURACY

SGT 4331.I SGR ZTT.9 $G3 134.6

RRT -.1_31RRf" .0413 RTF .813T

Sq_B 43_,0 R23 ",1_4| R13 "._33

SGI 4331,4 SGZ 273.Z THA 179,33

LAUNCH DAT[ JAM _ I96_ FLIGHT TIN( J4_.O0 ARRIVAL OAT[ JUN J 1966

H[LJO_ENTRI¢ CONIC

RL |47.10 LAL -.00

RP 10_.91 L_P °3.20

RC J_3.773 GL 21.04
PLAk_TOC[NTRZC CONIC

C3 _4,_¢8 VHL A,g3T

LNCH AZMTH INCH T_M[

90.00 O 3 31
9'0.00 16 J6 J_

JO0.O0 I 33 3_
_00.00 I? _ g4
Jlo.oo: _ 3 16

lJO.OO le J7 A4

OIFFER[NTIAL CORRECT]ON$

TO[ i.i_7 TR_;I|O_ TC_-3.4_IB BAU |.I146

ROE .ZZ_O RRA ,O_TZ RC3 .J239 FAU .0393!

FO[ .6_J FRA .0034 FC3-1,_890 BSP I391_
BO[ 1.I486 BRA _,1109 BC3 3.4_40 FSP -418

0|STANC[ 44J.403

LOt. J09.23 VL _?.110 GAL -3.87 47L B5,2! HC_ ZZI._9 SMa 12a.09 [CC .ZIOn2 INC 4.T934 VI 30.Ze7

LOP 317.I_ VP 36.98| GAP _._7 AZP 93,37 TAL Z03,J3 TAP 65.14 RCA 9T.91 kPO 190.Z_ VZ 34.194

GP -|3.I4 ZAL IZA._8 ZAP lTI.OO [TS 317.00 ZA£ JZg.36 IT[ 191.17 ZAC 7_.TO [TC 161.18 CLP-166.J9

OLA |f°80 RAL 317.6_ RAO 69_.0 VEL 12,061PTH 2°16 VHP 6,84I OPA °ZZ,TB RAP 349.1O £CC 1,4043

L°I T|N( INJ LAT INJ LONG INJ RT A$C ]NJ AZMTH INJ TIM[ PO CST TIM INJ 2 LA T ZNJ Z LONG

2718.74 -_8.1J 80,17 198.40 93.58 O 31 30 ZIT_.? -17.31 TI.TO

4393._7 6.23 I_,83 |91,0_ 62,33 IT 19 3J 3793.7 Z.�O 176.16

1488.24 -29.32 38.79 196,28 94.91 Z IT 3 I688.2 oZ_._3 _D.JZ
4J3_.Ao T.30 I_4._Z lf)O._T 60._6 l_ 3_ 13 339_._ 3.9_ 199._,

4006.41 10,7| ISI,M I86.44 57.34 |9 Z4 31 3406.4 6.32 145.O3

M_D-COURS[ [X[CUTION ACCURACY ORBIT 0[TERMINATION ACCURAC_

SGT 4430.7 SGR ZS_.O SG3 133,9 ST I911.7 SR 198.J SS 425.8

RRT o,JSI? RRF .0377 RTF .613I CRT .8331 CRS -.99_Z CST -,8631

SGB 4440.1R_3 ".1635 R|3 °,813O LSA 1977.1MSA 747.1 sSA 19.O
SGI 4430.9 5G2 285_6 THA 119,43 ELI 19_7.1 £LZ 141,3 ALr B.17

LAUNCH OAT[ JAN 6 1966

HELIOCENTRIC CONIC

RL 147,10 LAL o.O0

me ]o�,go LAP -3.16

RC 1_1.913 GL 26.99

PLAN[TOCENTRIC CONIC

C3 23.331 VML _.831

LNCH AZHTH LNCH TIME

90.00 O 11 ?

$0.00 16 19 14

lOO.OO I 41 30

100.O0 IT 41 31
lJO.00 3 _ 4_

110.00 16 29 43

FLIGHT TIM[ 14B.00 ARRIVAL OAT[ JUN 3 1566

01STANCE 447.066

LOt. 105,19 VL 27.036 GAL -9,4_ ATL 8S.40 HCA 21_.15 SNA 123,64 (CO .21141 INC 4.6029 vJ 30,Z$7

LOP 330.28 VP 36.932 GAP 10,13 ATP 93.25 TAL 201.23 TAP _.4] RCA 97.90 APO 149,7B VZ 34,?$8

GP -|Z,23 ZAL |12,46 ZAP 162.14 [TS 317,46 ZA[ 1_9.6T IT[ 190,$1 7AC _1,_9 ETC J$3,ZJ CLP-|66.90

OLA 16,19 RAL 329.97 RAD 6567.9 VEL 12.030 PTH 2.15 VHP 6.905 OPA -20,91 RAP 351,03 [CC J,3B43

L°I TIN( ]NJ LAT INJ LONG INJ RT ASC INJ A_MTH INJ TIME PO CST TIM INJ _ LAT INJ Z LONG

2T60.31 -28.IZ 80.A0 1_9._A _3.52 0 51 2T 2190.5 -2T.33 TI.9_
4361.04 _.40 161,32 192,66 62.16 I? 42 1 37£T.0 1.64 174.67

ZA89.01 -29,93 _B.B4 199,82 94.B8 2 12 59 I_B9.0 -ZS.94 50,IB

4133.77 6.63 163.49 192.00 60.19 18 30 2_ 3533.8 Z.?I 195.93

2212.13 -33.21 37.35 I99.31 96.36 3 46 4J 1612.8 -31.66 Z$.a6

3962.79 9.84 l_0.Ii 190.06 37.10 19 36 6 338Z.8 5.43 143,78

OIFFER[NTIAL CORRECTIONS HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.1406 TRAo|.9760 TC3-3,6622 BAU 1,I441 SGT 450T.6 5GR 300.7 SG3 133,1 ST 1_41.7 SR 259.T SS 479.5

RO[ ,Z173 RRA .0216 RC3 ,1330 FAU .03798 RRT -,1|99 RRF .03_Z RTF .6131 CRT .8616 CR5 -.9974 CST -,8676
FOE .6061 rRA ,0476 FC3-].4082 BSP |4194 SGB 4SIT.6 R_3 °.13?l R13 -.6J3I LSA 1604.6 MSA 2A3°Z SSA JT.I

BO[ 1,1630 BRA 1.978| BC3 3.6647 FSP -4|6 SGI 4308.0 SGZ 298.3 THA 179.54 ELI 1599.Z ELI 135.4 ALF 8.64

LAUNCH OAT[ JAN 6 1966 FLIGHT TZI41[ J_O.O0 ARRIVAL OAT[ JUN 9 1966

HELIOCENTRIC CONIC

RL 14T.IO LAk °.00

RP 1OS.89 LAP °3.31
RC J10.040 GL 26.10

PLANETOCENTRIC CON|C

C3 22.2TI VHL 4.719
LNCH ATMTH LNCH TIN(

_0.00 0 16 3

90.00 16 43 A8

100.00 J A6 91

JO0,O0 17 59 40
l_O.O0 3 I6 0

JI0,00 18 43 1

OIFFERENTIAL C_R_CTION5

TO( |,I637 TRA-I.8378 TC3°3.903_ 6AU ].16_0
ROE ._316 RRA .OOT2 RC3 .I444 KAU .03663

FOE ,_9Z3 FRA ,09_3 FC3°I,4ZAJ 83P 14448

B0E 1.1B63 BRA 1.8379 Be3 3,9060 FSP -&Jd

DISTAN_[ 431.T23

LOL J05._3 VL 26.968 GAL -3.02 AZL 65.37 HCA 22_.31 S_AA IZ3.ZO (CC .21109 |HC 4.4323 Vl 30.267

LOP 333.4_ VP 36.885 GAP 10._9 AZP 91.93 TAL 199.35 TAP 67.66 RCA 9T,O? APO IA9.33 vz 34.B03

GP -IJ,48 7AL 120.36 TAP 163._0 ET$ 3IT,7J 7AE I29.94 ETE 1_9.93 ZAC 83.7A ETC I64.03 CLP-JST,$5

OkA 16.69 RAL 33_,4_ RAO 6_67,9 VEL I|.�B_ PTH Z.J4 VHP 6.977 0PA -J9.29 RAP 353.00 (CC 1.3665

L-I TXN( INJ LAT INJ LONG INJ RT ASC ]NJ ATMTH INJ TIM( PC) CST TIN ]NJ 2 LAT INJ Z LONG

1787.49 -28.14 _0,91 ZOI.TI 93.77 ] 2 31 11_7.9 -2T.39 72,33

4356.99 A.A9 I79.64 19A.32 62,01 |T _6 3 3737,0 ,67 172.99
249A.66 o29._6 39.26 L_3J.60 94.66 Z 26 26 -1894.7 °28.60 90.59

4]0_,0_ _.69 161,90 193.84 60,61 19 4 9 3909.1 J.73 193.33

2213.T_1 o33,7_ 37.5_ Z01.10 98.43 _ _ _6 1613.T -31.73 29.68

39_6.74 8,87 J48.71 1_1.89 36.83 19 48 36 3356.T 4.44 142._1

MIO-COURS_ [X(CUTION ACCURACY _RBIT 0ETERMINATION ACCURACY

SGT 4382.0 SGR 311.6 $G3 J3Z.! ST 1980.0 SR 28J.3 S$ 434._

RRT -,0680 RRF ,0412 RTF .8139 CRT .8687 CR$ -,9968 CST -.6746
SG_ 4592.7 R23 °.lJA6 R13 o,8139 L5A ]TA�,T MSA 736.T 5SA ]7.3

5G| 45B_,1 5GZ 3JJ,4 THA 179.69 [L| 1999.8 ELI |27.4 ALr 9.09

2232



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 2, 1965-66_

LAUNCH DATE JAM 6 1966 FLIGHT TIME 1]Z.O0 ARRIVAL 0ATE JUN 7 |906

HELIOCENTRIC CONIC DISTANCE 458.374

RL IA?.IO LAL -.00 LOL ID5.Z3 VL 26.898 GAL -4.58 AlL 85.72 HCA Z3J.4B SMA IZZ.?D ECC .ZJZt6 INC 4.2776 VI 3O.ZJ7

#P _08.$7 LAP -3.$5 LOP 336.gZ VP 36°859 GAP I0.46 ATP 92.67 TAL 197.44 TAP 6_,91 RCA 96.$3 APO 148.93 VZ 34,a08

IC I?Z,I4I GL Z5.67 GP -J0.SO ZAk lJ8.O? ZAP I$4.19 [TS 317,76 ZA{ |$O.ZD [T[ 18g.43 7AC |5.86 ETC 164.T? CLP-158.38

PLAI_TOCENTIIC CONIC
C3 Zl.314 VML 4.TJT DLA IT.Z9 MAL 334.99 MAD 656?°9 Y[L |1.945 PTH 7.]3 VMP ?.0§5 DPA -17.66 RAP 355.00 EC¢ |.}SOS

LNCH ATMTH LNCH TIME L-: TIM( INJ LAT lMJ LONG INJ RT ASC INJ AZMTH INJ TIM(: PO CST TIM INJ Z LAT INJ Z LONG

90.00 O 20 29 2799.37 -28,19 81.78 Z03o73 92.93 1 ? 7 ZI99.4 -27.50 T3.J8

90.00 19 59 57 430_._0 3.39 I??,T8 196.58 6|.87 18 II 41 3?03.9 -.40 ITI.15

ID0.O0 I 31 4T 2304.86 -Z9.6| 30,01 203.63 94.ZT 2 33 37 1904.9 -28.T1 31.33

iOO.OO J8 IJ 19 4073.63 4.64 160.19 193,89 60.44 19 19 13 3473.6 -- .$7 153.63

JJO.OO 3 22 0 Z777.64 -33,32 38.11 Z03.16 99.12 3 59 Z 1622.8 -31.84 29.19

liD.DO 18 37 36 3978.92 7.82 JiT.Zl 193,93 36.62 ZO 3 5 3328.6 3.37 140.94

DIFFERENTIAL C(:IIRECTIONS M|O-COU_I[ [XI[CUTION ACCURACY OIWEIT D(TE/tMINATION ACCURACY

TOE 1.|872 TMA-I.68TT TC3-A.138I OAU I.I799 _T A649.$ SGR 3Z4,8 SG3 130.8 ST 16Z9.0 M 297.8 85 442.)

RD[ .2359 RMA -.OO(K) RC3 ,IS2Z FAU .033|8 RRT ".096_ RRF ,Of04 RTF .8143 CRT .9|41CR8 -.9944 CST -.8833

FOE .98ZZ FRA .1333 FC3-1.4200 88P I4648 SG8 4660,9 1_3 -.0966 8|3 -.|I4S LSA 1697.8 MSA 228.6 8SA IS.S

SO[ 1.2202 BRA 1.6877 8C3 4.1409 FSP -409 8G1 4649,6 SGZ 324.3 THA 179.77 ELI 1651.0 EL2 117.1 ALF $.38

LAUNCH DATE JAN 6 1866 FLI_T TIME 154.00 ARRIVAL OAT[ JUN 9 |966

HELIOCENTRIC CONIC D|STANC[ 464.014
RL 147.10 LAL -.00 LOt, IO3.23 VL Z6.8!10 GAL -A.IZ ATL 83.86 HCA 23A,$4 SMA IZ2.37 ECC .ZI4O4 JNC 4.1339 Vl 30.78?

RP 108.83 LAP -3.37 LOP 339.80 VP _,T96 GAP IO,15 AZP 9Z.AO TAL 195,31 TAP ?O.lS MCA 96.18 APO 148.56 VZ 34.814

RC I74.Z_9 GL Z3.ZS GP -JO.Z| ZAL J|S.60 ZAP |65.1| IT8 3|?,60 ZAt[ I30.43 [T[ J89.00 ZAC 88.02 [TC IS3.4Z CLP-189.JJ

PLAN(TO¢(NTRJC CONIC

C3 £'0.477 VML 4.325 DLA IT.�? RAL 337.72 RAO 9567.0 V[L |I,910 PTH Z.lZ YHP 7.141DPA -16.18 MAP 357.03 [CC /.3370
LNCH AZMTH L_H TJI_ L-I TII,IE INJ LAT |NJ LONG ;NJ RT ASC |NJ AZMTH INJ TIN( PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 0 24 26 t819.92 -ZS.ZA 8t,99 Z06.Ol 92.23 I IJ ZZ 2215.9 -2T.68 74.37

90.00 I? I? 42 4268.12 Z.Z4 ITS.T8 198.88 61,79 |9 28 31 3868.! -1.36 169.|5

IOO.OO I 56 _4 23|9.38 -29.68 61.09 ZOS.�Z 93°71 Z 38 23 I919.4 -28.85 52.38

1(30.00 18 88 26 A039.88 3.50 158,30 19J,18 60.29 I9 35 46 3439.9 -.48 151.78

IJO.00 3 t? 3_ _233,Z| *33.AZ _.92 _5.49 97.6_ 4 _ 3 |633.Z -32.00 29.98

liD,DO 19 13 Z8 3_9_.82 9,70 148.65 196,_ 56.40 ZO I8 _6 3298.8 Z.Z4 139.38

DIF¥[RENTIAL C_RI[CT|ON8 MID-COURSE [X[CUTJON ACCURACY ORBIy O[T[RN_NAT_ON ACCURACY

TO[ 1._96 TRA-I.33JS TC3-4,37Z3 _AU 1.1977 SGT 4716._ 8GR 336._ $G3 129._ ST 1984,0 SR _04.O 88 449.2

RD[ ._4OO RRA -.O1_O RC3 .1377 FAU .03_80 RRT -.0_34 RRf" .OS�O RTF .8163 CRT .9363 CR5 -.9906 CST -.892?
FOE .3716 FRA .I737 FC3-I.AZ�Z 86P 14891 $68 4T30.Z RZ) ".0799 RI3 -,8163 LSA 1755.3 MSA 218.9 5SA 19.7

liD[ 1._38T MA 1,33II 8C3 4.3T_7 FSP -406 SGI 4T18.2 $GZ 336.5 TMA J79.90 ELI ITDS.0 EL2 JD3.3 ALF 9.63

LAUNC_ _ATE JAN 6 19t6 FLIGMT TIME J56.OO ARRIVAL 0ATE JUN I1 185§

NELIOCENTRIC CONIC OISTANCE469.144
RL 147.10 LAL -.00 LOL 108.73 VL Z6.76_ GAL °3.66 AZL 95.00 MCA 737.91" SMA 17J.96 ECC .71333 INC 4.0048 VI 3O._B?

RP 108.13 LAP -3.39 LOP 342.97 VP 36,753 GAP 10.9| AZP 9Zo|A TAL 193.58 TAP 71.39 RCA 95.?0 APO J48.83 V7 $4,821

RC 176.312 GL 74.8l GP °9.70 ZAL llZ.�S ZAP 165.98 ETS 317.24 ZAE 130.66 [T[ 188._7 lag 90.23 ETC J66.0I CLP-J69.SZ

PLANETO_ENTRIC CONIC

C$ 19.758 VHL 4.443 DLA 18.72 RAL 340._9 RA0 _67,8 VEL II.980 PTM 7.11VHP ?.234 0PA -IA.S6 RAP 3_,09 E_C J.3ZSI

LNCH AZMTH LNCH TIME L-I TIM( IMJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ Z LAT INJ Z LONG

9D.DD 0 28 3 283?.00 -28.28 84.33 Z08.34 91.46 ] 15 20 _23T.O -27.78 75.90
90.00 I? 37 2 4279.97 1.01 I73.63 _01.44 61.70 18 4T 32 3630.D -2.78 167.O2

100.00 2 D 46 2538.03 -29.76 67.47 208.49 92.98 2 43 4 1938.0 "79.03 53.74

|DO.D0 I8 47 I 4004.15 Z.30 I36,34 ZO0,T_ 60.19 19 33 43 3404.2 -I.69 148.8|

JlO.O0 3 33 4_ 2247.Z5 -33.54 40.00 _08.09 91.07 4 11 9 1647.3 -3Z.ZI 3J.OZ

!10.00 19 3D 34 3887.11 5.3Z 143.98 198.71 56.21 20 35 I 3267,T I.OS 137.T8

DIFFER[NT|AL C(_I_RECTIONS MID-COURSE [X[CUT|0N ACCURACY 0RSIT DETERMINATION ACCURACY
T0E 1.2803 TRA-I.3669 TC3-4.3972 8AU 1.2150 8GT 4784.0 $GR 348.| $63 178.3 ST 1746.8 SR 3I].I 58 456.6

ROE .2443 RRA -.0289 RC3 ,16JJ rAU °03743 RRT ,0047 RRF ,0692 8TF .8193 CRT .933Z CRS -.9856 CST -.9076

FOE .5619 FRA .2128 FC3-I.4ZI2 98P |314Z SG9 4796.7 RZ3 ,06_3 RJ3 .8193 LSA 1820.8 MSA 208.0 $$A _0.9

80E 1.3036 BRA 1.3671 8C3 4.6001FSP -404 SGJ 4784.0 $GZ 348.1 THA ,OZ ELI 1772.6 ELI 91.9 ALF 9.80

LAUNCH DATE JAN 6 J966 FLI_T TIN( |58.00 kRRJVAL DATE JUN J3 1966

HELIOCENTRIC CONIC DISTANCE 475.Z95

RL 147.10 LAL -.00 LOL IO_.Z3 VL 26,698 GAL -_.I6 AZL 8_.]Z HCA 740.97 $MA IZ|.S7 [CC .7|686 IMC 3.9826 YI 30.287

Rp 108.8I LAP _3.39 LOP 346.|4 VP 36.713 GAP J|.O0 AZP 91.89 TAL 191.69 TAP 72.62 RCA 95.EJ APO 147.94 VZ 3i.8_g
RC 178.386 GL 24.36 GP -9.23 ZAL I|0.|4 ZAP I66.80 ITS 316.66 ZA£ 130.88 [T[ 188.30 ZAC 97.47 [TC 166.54 CLP-I?O.53

PLANETOCENTR;C CONIC

C3 I�.l_Z VHL 4.376 OLA 19._3 RAL _A3.63 RAD 6567.8 VEL 11.833 PTH Z.IO VHP 7.33_ OPA -13.23 RAP 1.17 ECC 1.3152
LNCH ATMTH LNCH TIME L-! TIME |NJ LAT ZNJ LONG INJ RT ASC _NJ ATMTH INJ TIME PO CST TIM INJ Z LAT INJ 2 LONG

90.00 0 )I Z_ 2862.3J "28.31 86.39 ZII,34 90.32 J 19 4 2262.5 "Z?,94 ??,?5

90.00 l? 57 37 4189.76 -,Z9 I?I°4I _4._? 61.69 19 ? 47 3389.8 -4.0? 16d,TT

100.00 Z 4 57 Z560.TI -29.83 64.13 21|.30 9_.I0 Z 47 38 1960,T -29.22 SS.AD

JO0.O0 19 ? 3 3961,T9 1.03 1_4.28 Z03.33 60.|Z ZO J3 9 3366.8 -2,95 147.76
liD.DO 3 39 36 2264.39 -33.68 41.33 Z10.97 96,23 4 IT 21 1664.6 -32.4_ 32.31

IJ0.00 19 48 93 3835.6? 4.3J 142.30 Z0J.49 _6.06 20 57 49 3735.? -,18 136.09

OIFrERENT|AL C(_R(CTION$ M|0-COUR$[ EXECU?ION ACCURACY ORBIT 0[T[RMINA T;ON ACCURACY

TOE J.3352 TRA-1.189J TC3o4.7999 8AU 1,2797 5GT 4840,9 SCrR 359.3 $63 |Z_,8 ST 1821.3 SR 576.3 $5 488.0

RD[ .2489 RRA -.0383 R(3 .1625 FAU .03096 RRT ,0343 RRf" ,0832 RTF ,82J5 CRT ,97J0 CRS -.9794 CST -.9130

FOE .353| FRA ,2336 FC3°1.3994 BSP J330J SGB 48_4.2 823 .0_47 RJ3 .6713 LSA 1897.8 _SA 196.7 58A _Z,I

gO[ J.3582 BRA 1.1897 B(3 4.8026 FSP -998 SGI 4840.9 SGZ 359,3THA .13 ELI 1848.7 EL2 76.9 ALF g.SB

Z233



JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL 2, 1965-66

LAUNCH DATE JAN 6 1966

HELIOCENTRIC CONIC

RL 14?,10 LAL -.00

eP 108.?# LAP -3.39

RC 180,400 GL 23.67

PLANETOC(NTRIC CONIC

C3 18.688 VHL 4.321

LNCH AZMTH LNCH TIN_
90.00 0 34 26

90.00 IS ZO 25

100.00 Z 9 3

100.00 19 28 29
110.00 3 45 38

1J0,00 20 6 23

FLIGHT T|14_ 160.00

DISTANCE 460,872

LOL ]05,23 VL 26.634 GAL -Z.S9 A_L 68.23 HCA 244.|4 SHA 121.19 ECC .Z|88Z v] 30,287

LOP 349.32 VP 36.8?3 GAP |].Z0 AZP 91,83 ?AL 189.?0 TAP 73,64 RCA 94,70 VZ 34.836

GP -8.62 7AL 107,16 ZAP |67.S8 (?B 313.87 74( 131.09 (T( 168.01 Z4C 94.74 CLP-]7J.Z3

DLA 20.39 RAL 348.63 RAO 6387,8 V[L |1,834 PTH 2.10 VHP ?.442 DPA -1|.84 RAP 3.IS [CC 1.3072

L-I TIN( |NJ LAT |NJ LONG IN] RT ASC IN] AZNTH |NJ TIN( PO CST T|N |NJ 2 LAT ;NJ Z LONG

2892.33 -28.3| 98.S? 7|4.42 69.43 ] 22 39 2292.3 -28.09 79.RZ

4|47,86 -|.64 169.07 207.39 6|,73 19 29 33 3547.9 -5.41 ]62.42

2587.19 -29.88 66,|2 214.41 9|,06 Z S2 1| 1987.2 -29,4! S7.35

3929.ZS -.28 IS2.|? ZO6.63 60.JJ 20 33 $7 3328.2 -4,2S ]45.64

2283.02 -33,82 47.9J 7|4,|5 95.32 4 23 43 1683.0 -32,7| 35.85

3803.|9 3.07 140._ 204.S4 S3.94 21 |l 46 3203.2 -I.42 ]34.39

ARR|¥AL OAT[ JUN |5 1966

INC 3.75?5

APO J47.89

(TC 167.0!

DIFF[R[NTIAL C(_R[CTION5 N|0-COUR_[ (X£¢U?_Oi A((URA¢_

TO( 1.3818 TRA-I.00S4 TC3-4.986| BAU 1.2456 SGT 4899.9 S_ 370.1 SG3 175.3

ROE .2533 RRA -.0466 RE3 .16|7 FAU .02939 RRT .0630 RRF .0964 RTF .8234
FD( .5469 rRA .78|3 FC3-J.3773 8SP 15328 868 49|).P 273 .044| R|3 .8234 L$A Jg??.0 N$A 164.9

80[ ].4147 MA 1.0065 6C3 4.9_8 rBP -395 8G1 4t)O0.0 SG7 369.4 THA .27 ELI 1927.4 ELZ 61.6

LAUNCH DATE JAN 6 1966 FLX_qT T;N[ ]62,00 ARRIVAL DATE

_ELIOCENTRIC CC_IIC 0fSTANC[ 486.46?

RL 147.10 LAL -.00 LOL 103,73 VL 76.S?| GAL -2.18 AZL 86.34 H¢A 747.31 SNA 1_0,82 (CC .22064 IN( 3.8364

RP 108.76 LAP -3.37 LOP $37.49 VP _.856 GAP |1o40 ATP 91,4J TAL |87.76 TAP ?S.07 RCA 94.16 APO 147.48

R( 182.414 GL 23.33 GP -6.46 7AL 104,02 ZAP 1441.32 [T$ 314,83 ZA( 131.29 (T( 197.75 7AC 97.04 ETC 167.44

PLAN[TOCENTR|C CONIC

C3 18._108 VHL 4,279 DLA 21.27 RAL 330.2'0 RAO 6567.7 VEL |1,8|9 PTH 2.09 VHP ?.556 0PA -J0.46 RAP 5.38
LNCH ATNTH LNCH TXN( L-I TXI,_ ZNJ LAT ZNJ L_NG XNJ RT A$C ZNJ ATNTN XNJ TIN( PO CST TIN ;NJ 2 LA T

90,00 0 3? 18 2926.35 -28.26 91.06 217.77 88.18_ _ J 26=4 2326.3 -28.22

90.00 16 44 25 4104.7] -3.03 166.66 710.81 61.63 19 32 50 3504.7 o6.78

J00,00 2 13 8 2617,3J -79.89 88.$6 717.80 89.99 2 56 45 2017.3 -29.39
|00.DO 19 31 16 _886.9? "I,61 150.02 210.02 60,15 20 56 5 3269.0 -S.57

110.OO 3 51 34 2308.79 -33.95 44.72 7J?.67 94.78 4 30 23 1?08,3 -32.99

!|0,00 20 28 38 3??0°?6 1.83 1_1,91 ZO?.87 _5.88 21 31 49 3|?0.8 -2.67

O|FFERENT|AL C(3mRECTJONB N|0-¢OURSI[ IX(RUT|ON ACCURACY

TOE 1.4371 TRA -.8118 T(3-5,J493 8AU 1.2610 _T 4956.1 SGR 380.7 SG3 173.?

ROE .2387 nA -.OS_A RC3 ,157_ rAu .0292_ RRT .0206 _ .1102 RTF .8298

FOE .S384 FRA .$_89 FC3-1.336J BSP |_?SJ 668 49?0.6 223 ,0348 RI3 .8299

SO( 1.4?Sl liRA ,8136 8C3 S.JSTJ FSP -393 SGI 49_6.2 862 378.6 THA .40

_BIT 0(T(RNINATION ACCURACY
ST 1898.? SR 337.1 55 473.6

CRT .9826 CRS -.8724 CST -.9227
SSA 23.4

ALF 9,21

JUN 17 J986

vl 3D.ZBT

V2 34.8,*3

CLP-]TI .92

E(C J.30J3
_NJ 2 LONG

RZ.,*D

159.98

59.57

]43.47
35.6_

13_.70

(_0|T D£TCRNINA T|ON ACCURACY
ST 1980.2 SR 347.9 SS 480,5

CRT .9907 CRS -.9648 CST -.93]6

LSA 2039.7 NSA |73.6 554 74.6

_LJ 2009.9 EL2 48.7 ALF 9.68

LAUNCH OAT( JAN 6 1966 FLIGHT T|ld_ 184.00 ARRIVAL OAT( JUN 19 J966

OlSTANC( 492.0_6

LOt. 105.23 VL 26.509 GAL -1,66 AZL 66.43 HCA 230.46 SNA 120.46 (CC .22293 [NC 3.SS46 Vl $0.287

LOP 355.6? VP 36,5"99 GAP 11.62 47P 91.19 TAL 165.6J TAP ?8.29 RCA 93.61APO 147.31 VZ 34.854
GP -8,13 7Ak |O0,?_ TAP 169.03 ET$ 313.54 74E 131.49 ET( 187.53 7AC 99.36 CTC |67.8] CLP-|7Z.6D

HEL|OCENTRIC CO(ql|C

• L taT.tO LAL -.00

RP 100.73 k4P -3.3_

RC ]8,*.407 GL 22.73

PLAN(TOCENTR|C CONIC
C3 ]8.076 VHL 4.252 DLA 22.16 RAL 3_3.73 RAO 6_67.? VEL 1|.809 PTH 2.09 VHP 7.682 DPA -9.|6 RAP ?,5J (CC ].2975

LNCH AZNTH LNCH TIM( L-| TIN( IN] LAT IN] LONG _NJ RT AS¢ IHJ ATNTH IN] T_N( PO CST T|N IN] 2 LAT |NJ _ LONG

90.00 0 40 0 2964.43 -26.15 93.84 22|.38 96.79 I 29 _ 2364.4 -28.30 83.]8

90.00 19 9 _2 4060.69 -4°44 164.70 714.S_ 62.01 20 IT 33 3460.? -9.|6 157.48

I00,00 2 1? 16 26_0.83 -29.96 70.8_ 221.4_ 6_._8 3 | 27 2030.8 -29.74 62,05

]00.00 20 15 18 3849.52 °2.94 14?.8S 713.77 60.2,* 21 19 Z? 5249,5 -6.88 I,.1.28

110.00 3 S9 30 2334,|3 -34.06 46.?2 221.39 93.08 4 37 24 |?_4,1 -33.28 37.58
J|O.O0 20 S0 33 3738.98 ,62 137.25 211.49 5S.62 Z| 52 32 3139.0 -3.87 131.O4

DIFFERENTIAL C(_RRECT|ONS N|D-COUR$( (X[CUT|ON ACCURACY _6|T 0ETERH_NAT|ON ACCURAC y

TOE 1._156 TRA -.6079 TC3-§.23_8 gAU 1.2733 8GT 5008.0 8GR 389.6 SG3 172.1 ST 2064.0 $R 336.6 S$ ,*86.,*

20[ .2634 RRA -.0588 RC3 ,1514 FAU .07691 RRT .l|?Z _ .175| RTF .8343 CRT .99S5 CR$ -.9362 CST -.9693
FOE .3302 FRA .3664 FC3-1.7689 BSP 13966 5GB 5073.1 R23 .0769 R13 .8346 LSA 2144.2 NSA J63.4 $SA 25.7

BoE ].5386 8RA .6J08 6C3 5.7760 FSP -3_0 SG| 5008.7 SG7 386.9 THA .$3 ELl 2094.6 EL7 33.6 ALF 9.81

LAUNCH D4TE JAN 6 1966 FLI8HT T|N( 1_6.00 ARR|VAL DATE JUN 2] ]966

O|$TANC[ 497.608

LNCH AZNTH
90.00
90.00

_00.00

100.00

110,00

110.00

HEL|O_ENTRIC CON|C
RL J4?.10 LAL -,DO LO_ 103.23 VL 76.448 G4L "-1.12 4ZL 86.SS HCA 253.6_ S_A |20.11 EC( .27_52 |NC 3.,*_40 v] 30.267

RP J08,70 LAP o3.31 LOP 3_8.8_ VP 3_._64 GAP 1J.86 AZP 20.97 TAL 183,8_ TAP 77,51 RCA 93.02 APO |47.|9 V2 34.863

RC 186.379 GL 27.07 GP -7.83 7AL 97.34 7AP 169._9 ET$ 311,97 7A[ 131.69 [T[ 197.34 ZAC |01.70 ETC 168.1,* CLP-173.78

PLANETO_ENTRIC CONIC
C3 17.982 VHL 4.241DLA 73.05 RAL _7.42 RAO _67.7 V[L 1J.805 PTH 2,0_ VH9 7.8|4 DPA -7,8_ RAP 9.66 [CC J.79_9

LNCH TI_t[ L-| TIN( ;NJ LAT |NJ LONG IN] RT ASc ]NJ A_NTH |NJ TIME PO CSY T_N ]NJ 2 LA T IN] 2 LONG
0 42 37 3006.37 °77.95 96.89 273.27 85,28 I 37 43 2406.4 -28.31 8e.25

|9 36 47 4016.3| -S.88 16|.70 713.59 67,25 70 43 )8 3416.3 -9,S3 154.9,*

2 21 37 268?.42 -29.71 13.37 725.40 67,IS 3 6 J9 7¢87,4 -29.85 64.76
20 40 77 38J0,49 -4,76 143.70 2]7,7| 60.36 21 43 59 32|0.S -8.]? 139.]0

4 S 30 2367.J7 °34.|4 48.9J 275.43 91.78 4 44 52 J?62,2 -33.32 39.72

2| 17 _9 3708.5J -,5_ J3_,66 21_.40 _.92 22 |4 ,*8 3J08,5 -5.03 129.,*,*

01FF(R(NTIAL CORRECTiONS O_|T D(TERM|NATION ACCURACY

TD[ i._8_6 TRA ST 2|_3._ SR 369.4 $S 493._

RD( .2?26 RRA CRT .99?3 CRS -.9,*73 CST -,9469

FOE ._241 FRA L$A 2234.4 H$A |_S.0 $SA 78._

807 J,6086 8RA EL| 2|8,*.8 ELZ 26.7 ALF 9.71

-.3886 ?(3-5.349| 8AU |.7664

-.0674 RE3 .1434 FAU .02_4?
• 40_6 FC3-|.7260 BSP |6039

• 3936 Be3 5.35|0 FSP -387

NI0-(O_N_ EXECUTION ACCURACY

$GT 5049,4 9GR 398.8 8G3 120.3

RRT .|440 RR_ ,1437 RTF .8366

$68 _06_,| R73 .022_ RJ3 .8386

$G| _049.? 562 394.4 THA .66

2Z54



JPL TM 33-99 EARTH--VENUS TRAJECTORIES ¢VOL 2 1965-66:

LAUNCH DATE JAN IS 1966

HELIOCENTRIC CONIC

RL |47.10 LAk °.00

RP lOB,67 LAP -3.27

RC IBB,$30 GL Z1.34

PLANETOCENTRTC CONIC

C3 IO.O36 VHL 4.ZA7

LNCN AZNTH LNCN T|N[

90.00 O 45 1O

90.00 Z0 4 43

IDO.OO Z 26 Z

IOO,OO 21 6 31

110.00 4 I3 O

IIO.DD Z| 36 Z

OIFFERENTZAL COrRECTiONS

T0E |.6494 TRA -.19A6 TC3-5.3_JA BAU 1.3001

NO£ .ZBO6 RRA -.0649 RE3 .|325 rAU ,OZ4ZS

FOE .5137 FRA .4413 FC3-1.1639 BSP 16293

B0[ 1.673I BRA .1770 8C5 5,1920 FSP -382

LAUNCH DATE JAN 6 1969

OLA 23.90 RAL J,Z5 RAD 6_87.? VEL ll.JOJ PTM _.09 VNP ?.95? DPA -6.58 RAP 11.82

b-! TIM( INJ LAT ZNJ LONG JNJ RT ASC INJ AZMTN |NJ TIME PO CST TIN INJ Z LAT

3051.17 -Z?.59 100.19 Z29.38 83.69 1 36 Z ZASI.g -28.24

3872.20 -7.ZS ISl.Zl ZZZ.g3 62,55 21 10 55 3372.2 -10.87

2728.62 -28.80 75.47 228.80 85.83 3 11 29 2126.6 -2g.$g

3772._8 -3.93 143.51 222.00 60.58 22 9 24 3172.7 -9.41

2381.9$ -34_1B 51.24 229,78 90.41 4 52 52 J?gZ.0 o35.?S

3880.10 -1.53 134.15 2|8,38 55.85 ZZ 37 23 3080.1 o6.10

HELIOE[NTR|C CONIC

RL I47.10 LAL -.OO

RP IO8.83 LAP -3.21

RC 190.258 GL 20.53

PLANETOCENTRIC CONZC

C3 18.248 VHL 4.272

LNCH AZNTH LNCH T|l,q[ L-J TJN_ IMJ LAT

90.00 O 47 43 3100.54 °27.24

90.OO ZO 33 46 3828.81 -8.60

lOO.OO Z 30 34 2787.88 -28.35

1OO,O0 21 33 I8 3735,82 -6.72

110.OO 4 21 8 2123.03 -34.17

liD.DO 21 58 31 3534.50 -2.5|

D_rF(R(NTJAL CCI_R[CTJON8

TOE 1.7483 TRA .O985 TC3-5.3057 BAU 1.2850

ROE .2829 RRA -.0837 RE3 .J275 FAU ,021j7

FOE .5384 FRA .SO04 FC3-1oOO43 BSP 15580

BDE 1.7728 8RA ,I174 BE3 5.3082 FSP -300

FLIGHT TiN( 168.00 4RNIVAL DATE JUN 23 1966

DISTANCE 303.150

LOL 105.23 VL 25.388 GAL -,55 AZL 88,$4 MCA 258.83 5HA 118,77 ECC .22841 |NC 3._569 Vl 30.Z97

LOP 2,03 VP 36.531 GAP 12.10 AZP 90.77 TAL 181.80 TAP 75.73 RCA 92.41 APO 147.12 v2 34,B75

GP -7.57 ZAL 93.83 ZiP 170.33 ET$ 310.05 7AE 131.89 ETE IB7.17 7AC I04.06 [TC 168.43 CLP-1?5.96

ECC 1.2968

|NJ Z LONG

81.57

]52.40

67,6B

136.97

42.02
127.94

MID-COURSE EXECUT|ON ACCURACY ORBIT DETERM|NATION ACCURACY

SGT _0t5.4 SGR 405.3 $63 118.5 ST 2230.8 SR 378,6 $$ 495.4

RRT .1591RRI r ,1581RTF .8454 CRT .8866 CRS -.8580 csr -.8530

SGB 5112.8 Rt3 .0195 213 .8454 LSA 2311,5 MSA |48.2 ssA ZT.O

SGJ 5095.8 862 400.4 THA .78 ELI 2262.6 ELI 30.9 ALF 8.63

FLIGHT T|ME 170,00 ARRIVAL DATE JUN 25 1966

OISTAN([ S08.5(_

LOt. 105.23 VL 25.328 GAL .02 AZL 05.74 HCA 260.01 _qA IJ9,43 [CC .23164 INC 3.2623 VJ 30.287

LOP 9.22 VP 35.498 GAP 12,37 AFP 90,97 TAL 178.85 TAP 79.85 RCA 91,77 APO 147.10 v2 34.884

GP -7.32 7AL 90,23 ZAP J70.02 ET8 307.84 ZA( |32.08 ETE 187,02 ZAC 106.43 ETC 168.68 CLP-l?4.63

DL4 24,71RAL 5,21RAD 5557.7 V[L 1|.817 PTH 2.09 VMP 8.110 OPA -5.32 RAP 13.88 ECC 1,5DO3

ZNJ LONG |NJ RT A$C |NJ ATNTH |NJ TZt_[ PO CST TIN INJ 2 LAT INJ _ LONG

J03.70 233.74 81.84 I 39 24 2500.6 -28,07 95.13

15_.74 227.57 52.82 21 39 15 3328.8 -12.16 149.B8

78.51 234.0A 84.05 3 17 2 2168.0 -28.86 70.75

1A1.52 225.95 60.81 22 35 33 3136.8 -lO.5? 134.94

53.58 234.38 88.8? 5 I 32 1823.1 -33.83 44.43

132.84 224,02 55.9(3 23 O 25 3054.5 -7.07 126.58

MI0-COURSE EXECUTION ACCURACY CWBI7 OETERN]NATION AECUR4CV

8GT 3105.4 $(,R 418.1 $63 116,0 ST 2348.2 SR 393,5 SS 529.6

RRT .|934 RRF .2145 RTF .8288 CRT .9837 CRS -.8316 CST -.961J

$GB 5123.5 223 .0541RJ3 .8298 LSA 2435.5 NSA J48.J SSA 77.3

861 5107.1 $62 410.1 THA ,81 ELI 2381.6 ELI 43.4 ALF 9.45

LAUNCH 04TE JAN 6 1966

NEL|OCENTRZC CONIC

RL 147.10 LAL -.DO

RP IO8.60 LAP -3.15

eC 192.167 GL 19.66

PLANETCN_ENTR|C CON|C

C3 J$.636 V_L 4,317

LNEH ATNTN LNCN TIM(

gO.DO O 50 23

gO.DO Zl 3 27

lO0.O0 2 36 17

100.00 22 0 14

liD.D0 4 30 I

liD.DO 22 23 I

FLIGNT TI1_[ |72.00

01STANCE 514.164

LOL I05.23 VL 26.272 GAL .62 AZL 86.83 HCA 263.19 SMA

LOP B.40 VP 36.457 GAP 12.65 AZP 90,38 TAL I78.00 TAP

GP -7,10 7AL B6.58 ZAP 171.48 ET$ 305.20 7AE 132.21 ETE

ARR|VAL 0&TE JUN Z? 1966

118.11 [CC .235Z3 INC 5.1694 Vl 30.287

BI.JB RCA 91.09 APO 147.13 V2 34.885

IB6.Bg ZAC 108.81ETC J68.89 GLP-I?5.Z9

0LA 25.45 RAL 9.2? RA0 6551.8 VEL 11.833 PTH 2.10 VHP

L-I TIME INJ LAT ]NJ LONG INJ RT ASC ]NJ ATMTM INJ TIME

3]51.90 -26.69 107.35 238.ZB 80.18 I 42 5_

3887.49 -8.87 J54,37 232.47 65.33 22 B 15

2810.49 -28.01 82.83 238.68 82.44 3 23 B

3704.14 -7.BI 139.79 23|,36 61,05 23 1 59

2454.68 -34.10 55.13 238.21 87.51 5 10 55

3632.71 -3.44 131.70 228,88 55.87 23 23 33

01¢rERENTIAL CO_RECT;ON$ MID-COURSE EXECUTION ACCURACY

TOE J.7768 TRA .3255 TE3-5.2884 BAU 1.3203 SGT 5168._ $GR 420.I 563 11A.8

ROE .3004 RRA -,0643 RE3 .1073 FAU .0215_ RRT .2172 RRIr .1880 RTr ,8555

rOE .4964 FRA .5185 rC5-1.OO14 BSP 18572 SGB 5185.9 R_3 .0114 213 .8555

BDE J.8021 8RA .3317 BE3 5.2995 FSP -371 SGJ 515_,7 SG2 410.0 TMA 1.02

8.275 OPA -4.08 RAP 16.l? ECC 1.3067

PO CST TIN ]NJ 2 LAT ]NJ 2 LONG

Z_SI.g -Z?.?B 9B.B5

3287.5 -13.38 147.44

2210.5 -28.75 73.90

3104.1 -JJ.6J 135.0/

|854.7 -34.07 46.89

3032.7 -7.89 ]25.43

ORBIT 0ETERMENATION ACCURACY

ST 2356.6 SR 398.? SS 499.0

CRT .9592 CR$ -.�JBO CST -.9626

LSA 2447.1NSA 143.6 $$A 26.7

ELI 2399.5 EL7 _7.? ALF 9.49

LAUNCH 0ATE JAN 6 1966 FLIGHT TIN( 174.OO ARRIVAL DATE JUN 29 1966

HELXOCENTRIC CONIC DISTANCE 519.6_8

RL Z4T.|O LAL -,OO LOL 105.23 VL 25.215 GAL 1.24 AZL 85+92 NCA 256.37 SMA 118.79 ECC .23822 INC 3.0777 Vl 30.287

RP 108.57 LAP -3.07 LOP 11.59 VP 35.437 GAP 12.85 ATP _.20 TAL 176.05 TAP 82,42 RCA 80.37 APO 147.21 v2 34.906

RC 184.054 GL I8.12 GP -8,91 ZAL 82.88 ZAP 172,00 [T$ 302.1t ZAE 132.46 (TE 186,71 7AC 111.20 ETC 168.06 CLP-175.96

PLAN(TO_(NTRIC CONIC

C3 J8.215 VHL 4.384 OLA 28.11RAL 13.40 RAD 8557,8 V[L I1.857 PTM 2.|0 VHP 8.452 0PA "Z.SB RAP 18.37 ECC J.316_

LNCH AZNTN LNCH 7fN( L-I T|N( INJ LAT INJ LONG _NJ RT ASC ]NJ AZNTH INJ T;N[ PC) CST TIN INJ 2 LAT INJ _ LONG

90.00 0 _3 15 3205.23 -25.02 111.11 242.88 78.42 1 46 42 2605.2 -27.36 I02.70

80.00 21 33 32 $845.58 o11.05 152.I2 237.50 63.76 22 3? 41 3248.6 -14.49 145.13

100.00 Z 42 22 ZB93.53 -28.55 85.78 243.5J 80.85 3 28 55 2253.? -29.55 77.09

!00.00 _2 27 B 3675.52 -8.7A 138.J8 235.38 61._0 23 ZB 23 )075,5 -12.51 131.42

liD.DO 4 38 42 2A85.38 -$3.98 58.60 2AA.24 88,08 5 21 9 1886.4 -34.J6 49._6

110.OO 22 45 17 3515.42 -4.10 130,78 233.53 _6.03 23 46 32 3015,4 -B.53 124.5J

DIffERENTiAL C(_RR_ETION$ MIO-EOUR$[ EXECUTION ACCURAEY C_BIT 0ETERNINATION ACCURAC y

T0( Io5348 TRA ,5908 TC3-5,1658 BAU 1,3280 SGT 5188.6 $GR 425,5 SG3 IJ2.8 ST 24J5.8 5R 405 ,$ 59 d96,9

ROE .3J_] RRA -.0814 RE3 .0929 rAU .02028 RRT .2408 RRF ,2175 RTF .8618 CRT .9932 CR5 -.90?0 CST -.9663

roe .49_6 FRA .5388 FC3 -.9138 8SP 16663 SGB 5216.0 RZ3 .009J R|3 ,8815 LSA 2495.8 MSA J45.7 SSA 75.B

BDE J.86J2 8RA .5840 BE3 5.J686 rSP -365 5G1 5199.6 $52 412.9 THA 1.14 ELI 2449.2 EL2 73.6 kLr 9.45

2255



JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL. 2, 1965-66

LAUNC_ DATE JJN 6 1966 FLIGHT TIME 176.00 ARR]¥4L _4TE JUL l 1966

HELIOCENTRIC CONIC DISTANCE 5?5.060

RL 147.10 LAL -.00 LOL ]05.23 VL 26.]60 GAL 1.89 A?L 87.01HCA ?69.55 SMA lIB,48 £CC .14363 1NC Z.9866 Vl 30.ZB?

RP 108.53 LAP -?.99 LOP ]4.77 YP 36.409 GAP ]3,77 A?P 90.02 T&L 174.11 TAP 63,66 RCA 69,62 APO 147,3S v2 34,918

RC 195.918 GL 17.73 GP -6.72 ?AL 79,?0 ?AP ]72,46 ET5 298.54 ZAE 132.64 ETE 186,67 ZAC 113.60 ETC 169.19 CLP-176.63

PLANETOCENTR]C CONIC

C3 ?O.OOB VHL 4,473 0LA 26.67 RAL ]7.5? RA0 6567.8 VEL 1],89| PTH 2.|I VMP 8.643 CPA -1,69 RAP 20,58 ECC 1,3793

LNCH ATMTH LNCH TIME L-[ /INE |NJ LAT |NJ LONG |NJ RT ASC INJ A?NTH INJ TIME PO CST TIN ]NJ 2 LA T INJ 2 LONG

90.00 0 56 34 3259.55 -25.22 114.89 247.82 76.68 1 50 54 ?659.6 -26.8! 106.58

90,00 2? 3 30 38J3,43 °|2.10 150.07 742.9I 64.20 73 7 3 3213,4 -13.48 143.02

lO0.O0 Z 49 Z? 2893.93 -ES.0B 88.8| ?48.50 79.31 3 37 38 2295,9 -29.77 BO.Z}

100.00 22 53 23 3652,Z9 -9.50 136.88 24].55 6],52 23 54 15 3052.3 -13.2¢ ]30.O8

J10.00 4 50 ]9 2517.48 -33,81 61.0] 249.44 84.64 5 32 16 19|7.5 -34,18 5J,79

JI0.00 23 B 56 3603,50 -4,55 |30.J7 238.54 56.08 ?4 8 39 3003.5 -B,98 123.87

DIFFERENTIAL CC_RECT|ONS MI0-CCXJRSE EXECUT|ON ACCuRACv C_e]T CETERNIN4TION ACCURACY

TDE 1.8833 TRA .8674 TC3-4.99_0 BAU |.3355 SGT 5225.B SGR 429.9 SG3 ]10.9 ST ?444.7 5R 416.9 SS 492.O

ROE ,3749 RRA -.0569 RC3 .0782 _AU .0|905 RRT .2627 RRF ,2367 RTF .8679 CRT .9758 CRS -.895] CST -,969l

rOE .473] FRA .5989 re3 -.8244 BSP ]6792 SGB 5243.5 R23 .0076 R]3 .8679 LSA 2523.8 MSA 149,3 SSA Z4.6

Bo£ ],911J BRA .P692 BE3 4.9926 FSP -360 5GJ 5227.1 SG2 414.7 THA ].25 6L1 247_.4 EL? 89.9 ALF 9.46

LAUNCH DATE JAN 6 ]966 FLIGHT T|M_ ITB,00 ARRIVAL CAT[ JUL 3 1966

HELIOCENTRIC CONIC

RL 14T.]O LAL -,00 LOt. ]05.Z3 VL

RP J08.49 LAP -2.89 LOP ]7.96 VP

RC ]97,76l GL 16.69 GP -6.56 ?AL

PLANET(XENTRIC CONIC

C3 2].039 VHL _'.587

LNCH ATMTH LNCH T_ME

90.00 ! 0 36

90,00 2? 32 44

100.00 E 57 33

100,00 Z3 ]9 28

IJO.OO 5 ] 54

lJO.OO 25 30 37

OIFFER[NTIAL C(_RR[CTION5

TOE 1.9237 TRA ].]575 TC3-4,7688 BAU ].34|4

ROE .3_89 RRA -.0_06 R(3 ,0636 rAU ,01788

roe .4596 FRA .6394 rc3 -.7358 BSP 16925

BOE 1.9533 BRA J.JSB6 BE3 4.76_3 FSP -357

01STANCE 530.45Z

26.|05 GAL 2,_? AZL BT.JO HCA 272.73 5MA 11_.]_ ECC .24831 INC Z._935 V1 30.287

36.38] GAP |3,61 A?P 89.86 TAL 172.18 TAP _4.9J RCA 88,8| APO 147.55 VZ 34.9}0

75.54 TAP ]7_,9! ET5 294.42 7AE 132.81 ETE 186.57 ZAC 116,O! ETC 169.28 CLP-177.29

0LA 27.J3 RAL 21,TA RA0 6567.9 VEL 11.934 PTH ?.12 VHP 8.830 0PA -.53 RAP 27.80 ECC 1.3462

L-I TIME INJ LAT INJ LONG INJ RT ASC ]NJ AZMTH INJ TIME PO CST TIN INJ ? LAT ;NJ _ LONG

3313.50 -24,33 ]18,58 252,75 75.04 J 35 49 Z7J3.5 -?6.14 210._9

3783.52 -]2.98 J48.31 248,36 64.6] 23 35 48 3183.5 -16.30 141,Z0

2936.46 -27.54 9J.70 253,61 77.89 3 46 30 Z336.5 -28.93 B_.JT

3635.79 -]0.04 J35;95 246.84 6].69 Z4 19 4 3035.8 -13.74 129.12

2547.38 -33.60 63.32 254.77 - _3.29 5 44 21 1947.4 °34.16 54.12

3597.63 -4.78 129,86 243.64 56,]1 ?4 30 34 Z997.6 -9.19 123.56

M_0-CC_JRS[ _XECUTION ACCURACY ORbiT OETERM]N4TION ACCURACY

5GT _249.0 5GR 433._ 5G3 ]09,0 ST 7433,4 SR 423.8 55 485.J

RRT .2S43 RRF -256] RTF ._747 CRT ,9672 CR5 -.88_3 CST -.9716

5GB 5?66.8 R23 .006] RJ3 .8747 LSA 2533.6 MSA 1_5,6 SSA 23.3

5G| 5_50.4 SG2 415.Z THA 1,35 ELI 2A89,4 EL2 I06.? 4LF 9.50

LAUNCH 04T£ JaN 6 1966

HELIOCENTRIC CON!C

RL 147.10 LAL -,00

Rp |08.45 LAP -2.79

RC 199.580 GL 13.62

PLANETOC_NTR]C CONIC

C3 22.538 VHL 4.726

LNCM ATNTH LNCH TIME

90.00 J 3 52

90.00 23 0 26

lO0.O0 3 7 ]3

I00.00 ?3 41 47

110,00 5 ]4 ?8

110.00 23 _1 1

FLIGHT TI_E 180,00 ARRIVAL CATE JUL 5 t966

CISTANCE 533,799

kOC 105.23 VL 26.051 GAL 3,28 AZC 87.20 HCA 275,92 SNA 117.89 6CC .23390 INC 2.8038 V| 30.287

LOP 21.15 VP 36.555 GAP ]3.99 AZP 89.71 TAL 170.26 TAP 86.18 RCA 87.96 APO 14T.82 v2 34.94Z

GP ;6.4J ?AL 71,93 ?AP 173,28 615 2_9.72 7JE 132.98 ETE 186.49 ?AC 118.A? ETC 169.33 CLP-177.96

CLA 27.A7 RAL 25.57 RA0 6567.9 VEL _1.988 PTH 2.14 VHP 9,074 OPA .61 RAP 2_.OA ECC |.367_

L-I TIME INJ LAT ]NJ LONG INJ RT ASC INJ AZNTH INJ T|M6 PO CST TIN INJ 2 LAT INJ 2 LONG

3364.99 -73.38 122.06 ?57.76 73.55 2 1 57 2765.0 -2_.41 J13.98

3760.95 -13.64 146.98 253.88 6A.94 24 3 7 5161,0 -16.9| 139.83

?973.85 -76.98 94.34 258182 76.61 3 56 46 ?373.8 -28.55 85.89

5627.33 -t0.31 135.47 252.17 61.79 ?4 42 15 30?7,3 -14.00 128.67

2375.61 -33.35 65.49 760.?1 82.03 5 57 74 1973,6 -34.O9 56.3_

3598.33 -A.75 179.90 ?48,79 56.11 ?A 51 0 ?998.3 -9.17 |23,60

CIrFERENTIAL CORRECTIONS MI0-CC_JRSE EXECuTiON ACCURACY ORBIT CETER_INA TION ACCURACv

TEE 1,9589 TRA 1,4669 TC3-4.4983 OAU 1.3435 SGT 5_66.5 SGR 435.6 5G3 107.1 ST ?453.0 5R 4?9.5 SS 478,2

RCE .3540 RRA -,0474 RC3 .0500 FAU .01667 RRT .3061RRF .2771 RTF ,8812 CRT .9572 CRS -.86d7 CST -.9737

F0E .4468 FRA ,6_26 FC3 -,6459 05P ]6944 5G0 5284.5 R23 .0060 R13 .881_ LSA ?_30.4 MSA ]63.7 5SA ?|.8

0CE 1.9907 BRA ].4675 BC3 4,4986 FSP -349 5Gl 5268.2 SG2 414,6 THA 1,46 EL1 2487.3 EL2 172.6 ALF 9.54

LAUNCH _ATE JAN 6 1966 FLIGHT TIME 187.00 ARRIVAL CATE JUL 7 1966

_ELIOCENTR|C CONIC O]STANCE 341.093

RL 147.10 LAL -.OO LOL 105.23 VL ?5.999 GAL 4,03 AZL 87.Z9 HCA 279,11 5MA 117.60 ECC ,75985 |NC ?.7111 Vl 30.287

RP JOS.4I LAP -Z.68:LOP ?4.35 VP 36.329 GAP |4.39 AZP 89.57 TAL 168.3_ TAP 87.46 RCA 87.0A APO 148.16 V2 3A.955

RC ?0|.376 GL 14.52 GP -6.27 2AL 68.41 ZAP 173.58 ETS 284.44 ZAE

PLAN_TOC[NTRJC CC_NIC

C3 ?3.943 VHL 4.893 OLA ?7.70 RAL 29.93 RAG 6568,0 VEL 17.055 PTH

LNCH AZMTH LNCH TINE L-I T_M[ _NJ LAT _NJ LONG INJ RT ASC INJ AZMTH ]NJ TIN6

90.00 1 13 14 3410.90 -22.46 125.11 262,85 77.28 ? I0 5

90.00 23 25 27 3748.86 -13.99 146'26 259.38 65.13 24 27 56

100.00 3 18 34 3006.91 -Z6,43 96.64 264.JI 75.5] 4 _ 4J

JO0.O0 0 6 45 36?8.08 -10.78 ]35.51 257.49 6J,78 I 7 13

110.00 3 _7 59 7601.57 -33.08 67,49 265.71 80.87 6 11 ?I

110.00 0 13 49 3603,89 -4.46 130.29 253.95 56.07 1 13 55

_IFFERENTIAL CCW_RECTIC4NS MI0-CC_JRSE EXECUTION ACCURACY

TCE 1,9800 TRA 1.7874 TC3-4.2042 BAU J.3458 5GT 5201,2 5GR 436.7 5G3 J05.J

R_E .3698 RRA -.0325 RC3 .0372 FAU .01555 RRT .3264 RRF .2967 RTF .8580

FCE .4316 FRA .7260 FC3 -.5624 05P 17065 560 5_99.2 R23 .005_ RJ3 .8F80

802 ?.0147 8RA 1.7877 8C3 4.?044 FSP -346 5GJ 5783,1 5G2 A17.6 THA |.56

133.14 ETE 186.A2 7AC 170.83 ETC 169.33 CLP-178.64

2.15 VHP 9.317 CPA J.73 RAP ?7.28 ECC 1.3940

PO CST TIH IN] 2 LAT ]NJ ? LONG

2810.9 -?4.67 117,14

3j48,9 -J7,73 139.08

2406.9 -78.16 88.27

3028.1 -13.98 J28.67

200|,9 -33,99 58.37

3005.9 -8.89 I?A.00

OR_IT CET_RNIN4TION ACCURAC y

ST ?427.6 SR 453.5 $5 468.3

CRT ,945_ ORS -.8533 CST .9754

LSA ?504,0 NSA 173.2 S5A 20.4

ELi 2462.| EL2 138.? ALF 9.61

??56



JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL-2, 1965-66 p

LAUNCH CAT£ JAN 6 1966

HELIOCENTRIC CONIC

RL 147.10 L4L -.00

RP 108,37 LAP -2.56

RC 203,147 GL 13.41

PLANETOCENTRIC CONIC

C3 25.896 VHL 5,089

LNCH AZMTH LNCH TIME

90.00 1 ?3 49

90.00 Z3 46 15

I00,00 3 31 44

100.00 0 25 7

110,00 3 42 EJ

110.00 O 30 39

L0L |O5.Z3 VL

L0P 27°54 VP

GP -6.J5 7AL

FLIGHT TIME 184.00 ARRIVAL C4TE JUL 9 1966

0ISTANC£ 546.3Z6

25.947 GAL 4.81 A?L 87,38 HCA Z82.30 SMA J17.33 ECC .2664? INC Z.6165 VI 30.Z$?

36.305 GAP 14.83 AZP 89.44 TAL 166.46 TAP 86.76 RCA 86.07 JPO 148.58 VZ 34.968
64.99 ?AP J73.6Z ETS 278.60 ZA£ J33.29 ETE 186.35 ?AC I23.23 £TC J69.29 CLP-179.3?

DLA 27.82 RAL

k-I TiME |NJ LAT

3447.23 -ZI.6B

3751.I4 -J3.92

3034.84 -25.94

3638,76 -9.94

Z626.04 -3?.$1

3620.32 -3.91

CIFFERENTIAL CORRECTIONS

TCE 1.99|? TRA 2.1133 TC3-3.8875 BAU 1.3459
ROE ,3864 RRA -.0208 Re3 .0258 FAU ,OJ448

FeE .416J FRA .77J2 FC3 -.4840 BSP I7164

BOE Z.0284 BRA Z.lZ56 8C3 3.8876 FSP -342

33.88 RAO 6568,0 VEL I2.136 PTH 2.18 VHP 9.58| CPA 2,82 RAP 29.53 ECC 1.4262

INJ LONG INJ RT ASC INJ AZMTH iNJ TIME PO ?ST TIM JNJ 2 LAT INJ 2 LONG
127.49 268.04 71.33 Z 2| 16 2847.Z -24.04 119.61

146.40 264.78 65.09 24 48 56 3151.1 -17.11 139.22
98.57 269,46 74,60 4 Z2 19 2434.8 -27.80 90.27

136.11 262,74 61.66 I ?5 46 3038.8 -J5.65 129,79
69.33 271.25 79.82 6 26 7 2026.0 -33.87 60.25

J3|.05 259.07 56.0J I 3| I9 3020,3 -8.35 124.77

MI0-COURSE EXECUTION ACCURACY ORBIT 3ETERMINATION ACCURAC Y

SGT 5291.7 SGR 436.7 SG3 103.2 ST 2387.3 SR 433.2 SS 458.3

RRT .3463 RRF ,3163 RTF .8950 CRT .9327 CRS -.8364 CST -.97?0

SGB 5309.6 R23 .0049 RI3 .8950 LSA 2462.7 MSA 183.7 SSA 19.0

5GJ 5293.8 SG2 409.5 TMA J.65 ELI 242|.7 EL2 154.8 ALF 9,69

LAUNCH OATE JAN 6 1966 FLIGHT TIME |86.00 ARRIVAL CAT? JUL 11 1966

HELiOCENTRiC CONIC OISTANCE 551.486
RL 147.iO LAL -.00 LOL I05.23 VL 25.897 GAL 5.64 AZL 67,48 HCA 2B5.50 SHA 117.05 ECC .?7368 INC 2.5196 Vl 30.287

RP 108.33 LAP -2.43 LOP 30.74 VP 36.28I GAP J5.3J AZP 89.33 TAL 164.59 TAP 90.09 RCA 85.02 APO 149.09 VZ 34.981

RC ?04.893 GL 12,31 GP

PLANETOCENTRIC CONIC

C3 28.25i VHL 5.3J5
LNCH AZMTH LNCH TIME

90.00 I 38 Z5

90.00 O 6 I2

I00.00 3 46 40

lO0.O0 0 40 38

110.00 5 37 25
110.O0 O 46 21

0iFF[RENT|AL CORRECTIONS

TOE 1.9937 TRA 2.4820 TC3-3.3347 BAU |.3426

ROE .4036 RRA -.0073 RC3 .0160 FAU .0134!

rOE .4OO6 FRA .8i90 rC3 -.4ill 8SP 17257

BOE Z.0342 BRA 2.482J BC3 3.5548 FSP -337

-6.O3 ?AL 61,69 TAP I73.97 ETS 272.28 ?A£ |33.43 ETE 186.29 ?AC I25.63 ETC 169.20 CLP 179.99

0LA 27.83 RAL 37.70 RA0 6568.I VEL 12.232 PTH 2.20 VHP 9.869 0PA 3,88 RAP 31.79 ECC 1.4649
L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3470.88 -21,16 129.03 Z73.33 70.73 2 36 16 2870.9 -23.60 J21.21

3770.73 -i3,36 J47.56 270.00 64.80 I 9 3 3J70.7 -16.64 140,4?

3057.44 -25.52 I00.|2 274.85 73.89 4 37 37 2437.4 °27.49 91,97

3659.40 -9.27 J37.28 267.89 61.45 I 4I 37 3059.4 -13.01 130.49

2648.22 -32.53 71.00 276.79 78.87 6 4i 34 2048.2 -33,72 61.96

3641.39 -3.|J I32.J5 264.|2 55.94 | 47 3 3041.4 -7,36 123.99
MI0-COURSE EXECUTICN ACCURACY ORBfT 0ETERMINATION ACCURACv

5GT 5296.4 SGR 435.5 SG3 1OI.3 ST 2335.8 SR _'36.1 SS 448.3

RRT .3658 RRF .336l RTF .9019 CRT .9J77 CRS -.8179 CST -.9784

SGB 5314,3 R23 .0045 RI3 .9020 LSA 2489.9 MSA 194.9 SSk 17.8

SGI 5298.8 SG2 405.I THA 1.73 ELI 2369.8 EL2 170.4 ALF 9.73

LAUNCH OAT? JAN 6 1966

HELIOCEN7RIC CONIC

RL 147.10 LAL -,00

RP 108.29 L4P -Z,29

RC 206.614 GL 11.22

PLANETOCENTRIC CONIC
C3 31,071 VHL _.574

LNCH ATMTH LNCH TIME

90.00 I 36 45

90.00 0 i7 3

100.00 4 3 5

100.00 0 33 23

110.00 6 12 39
110.00 0 59 _8

FLIGHT TIME 188,80 ARRIV4L OAT[ JUL 13 1966

CISTANCE 556,562

LOL I05.23 VL 25.848 GAL 6.52 AZL 87.58 HCA 288.69 SMA 116.79 EEL .28171 INC 2.4196 Vl 30.287

LOP 33.94 VP 36.258 GAP 13.84 AZP 89.22 TAL 162.75 TAP 91.45 RCA 83.89 APO 149.69 V2 34.994

GP -5,93 ?AL 56.54 ZAP 174,O3 ETS 265.6l ZAE 133.56 ETE 186.23 ZAC 128,07 ETC 169,06 CLP 179.79

0Lk 27.75 RAL 4|.36 RA0 6568.2 VEL 12.347 PTH 2.23 VHP |0.|85 0PA 4.9I RAP 34,05 ECC 1.3113

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

3482.46 -20.90 J29.78 278.72 70.45 2 54 47 2882.5 -23.38 121.98

3886.81 -12.30 I49.68 274.99 64.29 I 20 29 3206.B -13.66 142.62

3073.I9 -25.J8 101.33 280.25 73.34 4 34 20 2475.2 -27.23 93.J3

3689.31 -8.29 I38,96 272.89 6J.18 I 34 53 3089.3 -12.08 132.27

2668.63 -32,23 72.52 282,30 78.00 6 37 2_ 206_.6 -33.57 63,54

3668.64 -2.O7 133.58 269,O7 55.87 2 I 7 3068.6 -6.54 I27.34

CIFFERENTIAL CORRECTIONS

T0E ].9911 TRA 2.8643 TC3-3.2122 BAU 1.3343
RCE .4214 RRA .0082 RC3 .0082 FAU .01233

FOE .3863 FRA .8706 FC3 -.3433 BSP ]7216

ODE ?.0352 8RA ?.8644 BC3 3.2122 FSP -330

MI0-COURSE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACv

SGT 5299.1 SGR 433.3 5G3 99,5 ST 2279.3 5R 433.1 55 439.8

RRT .3855 RRF .3568 RTF .9089 CRT .9007 CRS -.7984 CST -.9801

SGB 5316.8 R23 .0047 R13 .9089 LSA 2352.6 MSA 206.2 SSA 16.6

SGJ 5301.7 SG? 399.6 THA 1.82 ELI 2312.9 EL2 185.3 ALF 9,77

LAUNCH OAT? J4N 6 J966 FLIGHT TIME 190,DO ARRIVAL CAT[ JUL J5 J�_E

LOL 105.23 VL

LOP 37.13 vP

GP -3.83 7AL

0ISTANC£ 561.537

25.799 GAL 7.45 AZL 87.68 HCA 291.89 SNA 116.53 ECC .29060 INC 2.3156 vJ 30,287

36.237 GAP 16.A1 AZP 89.14 TAL 160.95 TAP 92.84 RCA 82.67 APO 150.40 V2 35.007

55.54 ZAP 174.00 ETS 258.78 ZAE |33.66 ETE 186.18 ZAC |30.40 [TC i68,86 CLP 178.57

HELIOCENTRIC CONIC

RL 147.10 LAL -.00

RP 108.Z5 LAP -2.|5
RC 208.309 GL 10.14

PLANETOCENTRIC CONIC

C3 34.436 VHL 3,868

LNCH AZMTH LNCH TIME
90.00 ? 17 ?8

90.00 O 24 3

IOO.OO 4 20 34

100.00 ! 3 39

11o.00 6 28 50

110.OO J JJ 52

0LA 77,38 RAL

L-I TIME INJ LAT
3485.86 -20.82

3855.22 -10.85

3089.04 -24,91

3727.27 -7.04

2687.63 -3i,97

3701.43 -.82

OIFFERENTiAL CORRECTIONS

TOE 1.9763 TRA 3.263I TC3-2,8779 BAU 1.3249

ROE .4392 RRA .0232 RC3 .00J9 FAU .01133

FOE .3708 FR4 .9239 FC3 -.2849 BSP 17289

BOE ?.0243 BRA 3.2632 Be3 2.8779 FSP -326

44.83 RA0 6568.4 VEL i2.4fl2 PTH 2.26 VHP 10.531 0PA 3.92 RAP 36.32 ECC 1.5667

[NJ LONG INJ RT A$C |NJ ATMTH INJ TIME PO C$T TIN INJ 2 LAT INJ 2 LONG

130.00 284.15 70.36 3 J5 34 2885.9 -23.31 122,71

|52,50 279.77 63.69 I 28 19 3255.2 -14.30 ]45.32
IO2.27 285.63 72.92 3 12 3 2489,0 -2T,O1 94,10

141,09 277.74 60.87 2 3 46 3127,3 -10,87 134,39
73.93 287.77 77.21 ? 13 38 ZO87.6 -33,40 65.00

135.29 273.90 55.83 2 13 33 310|.4 -3.30 129.07

NI0-COURSE EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACv

SGT 5296.3 SGR 429.7 SG3 97.7 ST 22J2.8 SR 428.9 ss 431.0

RRT .4040 RRF .376J RTF .9160 CRT ,8813 CRS -.7767 CST -.98J5

SGB 5313.7 R23 .0043 R13 .9160 LSA 2284.4 MSA 217.4 SSA |5.6

SGI 5299.2 5G2 392.9 THA 1,89 ELI 2245,1 EL? 199.8 4LF 9.77

2257



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 2. 1965-66

LAUNCH CAT? JAN 6 1966 FLIGMT TIME 19Z,O0 ARRIVAL _ATE JUL |7 1966

HELZOCENTRI( CONIC

RL 14?.10 LAL -.00 LOL lOS.?) VL

RP 108.21 LAP -?.00 LOP 40.34 VP

RC 209.976 GL 9.10 GP -5.74 ?AL

PLANETOC[NTRIC COMIC

C) 3_.442 VHL 6.200 0LA

LNCH AZNTH LNCH TIME L-I TIME |NJ LAT INJ LONG

90.00 ? 39 12 )485.26 -20.84 129.96

90,00 0 28 3? 39|J,44 -9,|4 |55,74

100.00 4 38 40 )I00.16 -24.69 I03.02

i00.00 IlI 45 3771.?? -5.56 143.56

lJO.O0 6 44 49 2705.6J -31.69 ?5.26

110,00 J 22 JO 3739.08 .6Z 137.25

0ISTANCE 566.392

25.752 GAL 8.45 4?L 87.79 MCa 295.09 SNA 116.79 Ecc .30045 [nO ?.7067 Vl 30.?87

36.2J6 GAP ]7.04 AZP 89.06 TAL 159,I8 T&P 94.27 RCX 81.35 APO |51.22 v? 35.0?0

5?.70 ?AP 173,86 ET$ 251.98 ZAE 135.75 ETE 186,12 ZAC 137.76 ETC 168.60 CLP |77.85

27.54 RAL 48.I2 RA0 6568.5 VEL 12.642 PTM ?.Z9 VHP 10.912 OPA 6.89 RAP 38.59 ECC 1.6327

INJ RT ASC INJ J?MTH INJ TIN?

289.56 70.38 3 37 18

284.37 63.08 ! )3 43

290.96 72.59 5 30 ?0

282.4) 60.58 ? 14 37

293.I6 76.47 7 ?9 50

?78.60 55.8? ? ?4 ?9

Olrr£RENTIAL CC_RECTIONS MI0-COURSE EXECUTION ACCURACY

TOE i._54_ rR4 _6_6_ rc3,z._5o9 oau l.$IlO SGf 3289.Z SGR 42_:_SG3 _.9
ROE .4577 RRA .0439 RC3 -.0028 FAU .01036 RRT .4222 RRt .3933 RTF .gz)z

FOE .)559 FRA .9809 FC3 -.2333 0$P J7337 $GO 5306.2 R23 .0038 RJ3 .9232

80£ 2.007? 8R4 3.6868 BC3 ?.3509 FSP -32J SGJ 5_92.2 562 385.0 THA 1.95

PO CST TIN [NJ ? LAT INJ 2 LONG

?885.3 -?}.37 J??.17

3311.4 -J2,68 148,_5

7500.? -Z6.84 94.88

)171.8 -9.44 136.97

7105.6 -33.73 66.37

31)9.1 -3.87 131.O4

ORB|T _ET[RMINATION ACCURAC Y

ST 2143.5 SR 42?.7 SS 4Z3.7

CRT .8596 CRS -.75)6 CS7 -.983I

LS4 ?713.8 M54 2?8,0 SSA 14.6

ELI 7174.4 EL? ZI?.9 4LF 9.71

LAUNCH OAT? JAN 6 1966 FLIGHT TIME I94.00 ARR/VAL DATE JUL J9 I966

HEL|OCENTR|C CONIC OISTANCE 3?|.IOZ

RL |47.10 LAL -.00 LOL J05.23 VL 25.?06 GAL 9.5! AZL 87.9l HCA 296,30 SNA i16.04 EC( .3II40 ;NC

RP J08.lT LAP -I.84 LOP 43.54 VP 36.196 GAP I7.74 &TP 89.01 T&L |57.46 TAP 95.76 RCA 79.9! APO

R( ?JI.6JT GL 8.09 GP -5.66 ?Ak 50,03 ?AP |73.63 ETS 245.42 7AE I33.82 ETE 186.07 ?AC 133.I0 ETC

PL4NETOCENTRIC CONIC

C3 43.?10 VHL 6.573 0LA 27.03 RAL 5|._0 RAO 6568.6 VEL |2.829 PTH Z.34 VHP 11.333 DPA 7.82 R4P

LNCH ATMTH LNCH TIME L-! TIME INJ LA T INJ LONG INJ RT _SC INJ AZMTH INJ TIME

90.00 3 0 _8 3483.45 -20.b8 |29._4 2_4,89 70.42 3 59 |

90.00 0 3I 22 3972.26 -7.25 |_9.2J 288.80 62.55 | 37 34

lO0.O0 4 56 55 3109.64 -24.49 J03.66 796.2I 72.30 5 48 43

lO0.O0 I I8 S 38_|.3J -3.90 |46.30 286.97 60.34 ? 21 47

IlO.O0 ? 0 30 2772.92 -31.41 76.53 298.45 75.77 7 45 53

110.00 I 3l 0 3780.78 2.22 I_9.43 Z83.J7 55.88 E 34 !

OZFFERENTI4L CORRECTIONS MIO-EO4JRSE EXECUTION ACCURACY

TOE 1.9274 TRA 4.1374 TC3-2.2364 BAU J.ZgI9 $GT 5Z78,0 SGR 418.9 SG3 94.3

R0_ .415I RRA .0643 RC3 -.0059 FAU .00939 RRT ,440| RRF .4J45 RTF .9303

FOE ,_418 FRA 1.0422 FC3 -.ISBl BSP 17367 SGB 5294.6 R23 .0033 RI3 .9303

8CE 1.9831 eRA 4.1379 eC3 Z.2364 FSP -3J7 SGJ 5281.3 SGZ 375.9 TnA ?.0_

2.0919 vj 30.287

152.18 v? 35.034

I68,?8 CLP lTT.O8

40,86 ECC 1.7|1!

PO CST TIM INJ ? LAT INJ ? LONG

?883.5 -23.)6 177.03

3372.3 -10.87 I32.4D

Z509.6 -76.68 95.3_

3721.3 -7.87 I39.70

2J27.9 -33.05 67.69

3180.8 -2.?8 I33.22

ORBIT DETERMINATZON ACCURAC_

ST ?074.9 $R 4J4.5 55 418.?

CRT .B335 CRS -.1_94 CST -.9848

LSA 7143.7 MSA ?)7.5 SSA 13.7

ELI 7103.9 ELE ??4.7 4LF 9.59

LAUNCH CAT? JAN 6 1966 FLIGHT TIHE J96.00 4RRIVAL DkTE JUL ?! !966

H[LIOCENTR]C CON|C

RL 147.!0 LAL --00 LOL 105.23 VL

RP J08.J3 LAP -|.68 LOP 46.74 VP

RE 2!3.750 GL 7.17 GP "5.59 74L

PLANETOCENTRIC CONIC

C3 48.890 VHL 6.992

LNCH AZHTH LNCH TIME

90,00 3 22 lO

90.00 0 33 6

lO0.O0 5 J4 59

i00,O0 ! ?? )9

l!O,O0 7 I5 56

iJO_OO J 38 31

C/FFERENTI4L CORRECTI(_NS

T0E 1.9007 7RA 4.6??7 TC3-J.9348 BAo 1.2646

_0E .4931RR4 .0863 RC3 -.0075 FAU .00537

roe .3297 rR4 i.;o96 rc) -,1482 BSP 1729|

eC£ i.9631 _RA 4.6?35 OC3 1.9)48 FSP -310

0ISTANCE 575.639

25.661 G_L 10,66 4ZL 88.63 HE4 301.50 SN4 115.8! ECC .32359 IN( !.9699 vI 30.?BT

36.J77 G4P 18.51 4?P 88.97 TAL 155.80 TAP 97.30 RCA 78.33 4PO 133.28 v? 33.047

47,53 Z4P J73.30 ETS ?39.23 ZAE 133.85 ETE 186.02 ?AC 137.42 ETC J67.88 CLP 116.79

0CA 26.67 RAL 54.08 RA0 6568.8 VEL I3.048 PTH ?.38 VHP |J.800 CP_ 8.72 R_P 43.15 £CC 1.8046

L-I T]NE INJ LAT |NJ LONG INJ RT ASC INJ ATNTH INJ TIME PO CST TIN INJ 2 L4T [NJ ? LONG

3482.03 -?O,9I 179.15 300.11 70.46 4 20 IE 288?.0 -23.38 121.95

4033.67 -5.74 162.79 ?93.08 62.13 | 40 ?2 3435,7 -8.93 136,O3

3118.37 -24.3J 104.Z4 301.36 ?2.05 6 6 57 2518,4 -?6.54 96,13

3874.57 -2.10 I49.2) 291.34 60.I7 2 27 33 3?74.6 -6,05 142.67

?7)9.89 -31.12 77.77 303.63 75.09 8 I 36 7139.9 -32.85 68.98

3825.81 3.93 14J.76 287.59 56.02 2 42 17 3225,8 -.55 135.37

MI0-COURSE EXECUTION ACCURACY ORBIT DETERMIN4 TION ACCUR4C_

SGT 5_64.5 $GR 41J.9 SG3 92.7 ST ?OI?.l SR 404.7 55 415.7

RRT .458I RRF .4342 RTF .9374 CRT .8097 CRS -.7035 CST -,9867

SGB 5280.6 R?3 .0031RI3 .9374 LS4 2079.6 M$4 ?A5,4 S$A 13.0

SGJ 5267.9 SG? )65.9 THA _.06 ELI ?038.9 EL? ?34.4 4LF 9.38

LAUNCH 0ATE J4N 6 !966 FLIGHT TIME ]98.00 4RRIV4L D4TE JUL ?3 1966

HELIOCENTRIC CONIC

RL !47.10 LAL -.00 LOL 105.73 VL

Rp I08.09 LAP -I.SI LOP 49.95 VP

RC 214.816 GL 6.I9 GP -5,52 7_L

PLANETOCENTRIC CON/C

C3 35.67) VHL 7.46I

LNCH A?MTH LNCH TIME

90.00 ) 4? 30

90.00 O 34 I

IOO.OO 5 3? )3

!O0,OO J ?6 40

!!0.00 7 30 33

llO.O0 I 44 49

OIFF6RENTIAL C_RECTION5

TOE 1.8646 TR4 3.I366 TC)-1.6565 8AU 1._329

RGE .5J06 RR4 .I096 RC3 -.0083 FAU .0074l

FOE .3!77 FR_ I.l_l? FC3 -.!ISE 95P 17378

OOE 1.9333 0R4 5.1378 BC3 1.6565 FSP -306

C|$TJNCE 579.963

75.617 GAL ll.90 ATL 88.16 NCA 304.7| SMA IJ5.58 ECC .33719 INC 1,8397 VI 30.787

36.I59 GAP 19.37 ATP _,95 TAL I54.20 T4P 98.9J Re4 76,61 APO 154.56 V? 33.06_

45.71 Z_P 172.87 ET$ _33,5J ZAE 133._5 ETE 185.96 z_C J39.70 ETC 167.40 CLP 175.48

0LA 26.2? RAL 56.74 RAO 656g,0 VEL 1).305 PTH 2.43 V_P 12.320 0P4 9.59 R_P 45,38 [CC !.9167

L-I TIME IN! LAT INJ LONG INJ RT A$C IN! A_MTH [NJ T_ME PO C6T TIN |NJ ? LAT INJ ? LONG

)481,74 -20.92 129.73 )03.19 70.4? 4 40 32 2881,7 -?3.39 171.93

4!00.43 -3.17 166.4_ 797.2J 61,_5 J 4? _? )300.4 -6,9! 159.74

3J76,96 -_4.|) J04.B_ 306.38 71.80 6 ?4 40 2377.0 -?6.39 96.75

3930,44 -.20 152,_9 295.57 60,11 2 3_ lO 3)30,4 -4.J8 145.76

2756,7) -30,_? 78.99 308.66 74,42 8 J6 50 ZJ56.7 -3?.65 70,?5

3873,44 5.74 144.79 291.88 56.?4 2 49 ?3 3273,4 1.77 138.06

M[O-COURSE EXECUTION ACCURACY OR0JT OETERM[MATION ACCURAC_

$GT 5_45.0 SGR 403.4 5G3 9|.1 ST 1948.6 SR 393.J 55 4!4.?

RRT .4749 RRF .4527 RTF .9444 CRT .78J5 CR5 -.68DJ CST -.9885

SG8 5260,5 R23 .0024 RJ3 .9444 LSA ?DJ4.9 NSA 751.6 554 J?.?

SGJ 5248,5 56_ 354,7 THA ?.10 ELI J973.1 EL? 747._ 4LF 9.!0



JPL TM 33-99 EARTH--VENUS TRAJECTORIES ' VOL 2. 1965-66t

LAUNCH 0ATE JAN G 1968 FL|GMT TEN? Z00,00 ARRIV4L CAT? JUL 25 1966

M[LIOCENTRIC CONIC 01STANCE 584.027

mC 14?.IO L4L -.00 LOL 105.23 VL 25.574 GAL I3.25 J?L 88.30 MCA 302,92 SMA

RP 108.05 LAP -I.34 LOP 53.16 VP 36.I4| GAP ?0.35 A?P 88,96 TAL 15_,69 TAP

RC ZI6.3?5 GL 5.30 GP -5.46 7AL 45,02 ?AP 17Z,34 ETS ?28.30 ?aE 153.81 ETE

PLANETOCENTRIC CONIC

C3 6},801 VHL 7,988 CLA Z5.84 RAL 59.19 RAO 6569.Z VEL I}.607 PTH _.49 VHP

LNCH ATNTH LN{H TIME L-I TIME INJ LAT ]NJ LONG INJ RT ASC INJ A?NTN INJ TIME

90,00 4 I 47 3487.87 -20.89 I79.8J 3JO.JO ?0,44 4 59 50

90.00 O 34 18 4165.71 -I.O? 110,07 30J,20 61.?0 I 43 44

;0O.O0 5 49 Z6 3135,79 -23.9A 105.40 311.23 71.54 £ 4J 4?

;00.00 I ?9 ?0 3988,07 1,75 I55.A5 299.6} 80.15 ? 35 48

llO.O0 T 45 J3 77T3.56 -30.51 80.ZO 313.54 73.TT 8 31 ?T

IlO.00 I 50 3 39?5.0? 7.6I 146.91 296,02 56.57 ? 35 26

CIFrERENTIAL CORRECTIONS MIC-CO(,/RS[ EXECUTION ACCURAC Y

TOE 1.8784 TRA 5,6898 TC3-1.3974 BAU I.JgJ9 SGT 5221.8 SGR 393.7 SG3 89.6

ROE .5ZT9 RRA .|342 RE3 -.0080 FAU .0064! RRT .4914 RRF .4710 RT¢ .9512

FOE ,3060 FRA 1.2597 FCB -.0869 8SP J7332 SG8 5236.7 R23 .0018 RI3 .9512

BeE 1.903I BRA 5.6914 BC3 1.3974 F$P -301 SG! 52?5.4 SG2 542.6 THA 2.13

115.56 [CC .35ZA2 INC 1.6926 vJ 3O.Z@T

100.61 RCA T4,Tl 4PO 156.02 v2 35.023

185.90 7kC I41.94 ETC 166.84 CLP IT4.62

IZ,90Z CPA 10.41 RAp 4T._l E(C Z.O50O

PO CST TIM INJ Z LAT INJ 2 LONG

2882.9 -23.37 I_Z.01

3565.7 -4.84 I_5.4E

2535.P -26.24 9?,36

5}88.0 -?.2} 148.9}

2173.6 -32.43 ?1.51

3323.0 3.J6 140.65

_|T _ETERNINA TI_kl ACCURACv

ST 1890.9 SR 380.0 SS 415.5

CRT .7519 CR5 -.655I CST -.9903

LSA 1956.3 MSA 255.6 SSA I1.5

ELI I9J2.? EL2 247.6 ALr 8.74

LAUNCH DATE JAN 6 1966 FLIGHT TIME 2O?.O0 ARRIV4L CATE JUL 2? 1966

HELIOCENTRIC CONIC

RL |47.I0 LAL -.00

RP I08.01 LAP -I.16

RC ?17.9D8 GL A,4}

PLANET_ENTRIC CONIC

C3 73.584 VHL 8.578 DLA

LNCH ATMTH LNCH TZME L-I TIME [NJ LAT

90.00 4 19 5_ 3485.43 -20.83

90.00 0 3A i 4?50.9| 1.04

IOO.OO 6 5 50 }J45.OI -Z},?4

IOO.OO I 3J 7 4046.55 3,73

JIO.O0 ? 58 5I 2790.40 -50.18

110.OO I 54 15 3975.93 9,5I

OIFrERENTIAL CORRECTIONS

TOE 1.7970 TRA 6.2865 TC3-|.159I 8AU 1.140?

RCE .5447 RRA .I599 RE3 -.0070 FAU .00534

FOE .2962 FRA 1.3460 FC3 -.0628 BSP |73J7

BEE 1.8730 BRA 6.2886 B(3 1,J59J FSP -297

CISTANCE 587.769

LOL 105.23 VL 25.553 GAL |4.72 AZL 88.46 HCA 31|.I4 SMA

LOP 56.37 VP 36.125 GAP ?|,4I aZP 88.9B TAL |51.28 TAP

GP -5.4D 7AL AJ.IJ 7JP J7J.72 ET$ 723.39 ?JE J53,73 ET£

J15.I5 [CO .36953 INC 1.543I Vl 30._8T

102.41 RCA 72.60 APO I$T.TI v2 35.086

J_.84 7AC 144.13 [T( 366.17 CLP J73.77

25.38 RAL 6|.43 RAO 6569.4 VEL 13.962 PTM 2.55 VHP 1}.555 OPA 11.19 RAP 49.81ECC 2,2110

ZNJ LONG INJ RT _S( INJ ATMTH _NJ 7_M[ PO (ST TEN INJ ? LA T INJ ? LONG

I29.97 3J4,82 10,_8 5 18 0 2885.4 -23,32 J22.18

175.70 305.04 61.70 J 44 32 }650.9 -2.75 16T,07

106.O2 315.91 71.2_ 6 57 55 2545.0 -_6.01 98,00

158.67 303,54 60.}2 E }_ 33 5446.5 -.25 I57,I4

81.40 3J8.73 73.13 8 45 21 2190.4 -32.19 72,77

149.63 3(30.00 57.01 _ O 29 337}.9 5.10 143.52

MID-COURSE EXECUTION ACCURAC_ ONBIT D_TERMINATION ACCURAC_

SGT 5|9A.7 SGR 3B2.7 SG3 BB.I ST 1838.5 SR }65.6 S$ 419.4

RRT ,5075 RRr .4888 RTF .957T CRT .7ZI6 ORS -.6306 CST -.9920

SGB 5208.8 R23 .00J2 RJ} .9577 LSA 1903.5 MS* 257.2 SSA I0.8

SGJ 5J98,4 SG2 329.6 THA ?.15 ELI J857.? £L2 250.5 ALr 8,32

LAUNCH SiTE JAN 6 J966 FLIGHT TINE 204.00 ARRIV4L CAT[ JUL 29 JgE6

HELIOCENTRIC CONIC

RL J4T.10 LAL -.00 LOL I05.?3 VL

RP Io?.gT LAP -.98 LOP 59.5_ VP

RC 219.410 GL 3.64 GP -_.34 7AL

PL&NETOCENTRIC CONIC

C3 _5.430 VNL 9.243 OkA 24.90 RAL

LNCH A7MTH LNCN TIME L-I TIME

90.00 4 36 50 3489.25

90.00 O 33 II 4295,56

IOO.OO 6 20 37 3J54.62

IOO.OO I 32 5 4105.41

I|O.00 8 II 41 2807.I8

JJO.OO 1 57 _I A025.67

DIFFERENTIAL CORRECTIONS

TOE 1.7613 TRA 6.937? TC3 -.9396 BAU 1.0732

ROE .5614 RRA .1865 RE3 -.0054 FAU .004|4

FOE .EBB7 rRA 1.4423 FC5 -.0470 8SP JTIgl

B0£ 1.84P8 eRA 8.9397 BC3 .9396 FSP -29J

CISTANCE 591.110

Z5.494 GAL 16.34 47L 88.63 MCA 3|4.35 SMA IJ4.95 [CC ,38880

36,109 GAP Z2.63 ATP 89.04 TAL I49.98 TAP I04.33 RCA 70.26

39.34 ZAP 171.00 £TS 219.36 7AE J33.58 ETE 185.76 ?AC 146.26

63.44 RAD 6569.7 VEL 14.380 PTM 2.61 VNP 14.294 0PA J1.93

INJ LAT INJ LONG INJ RT A$C INJ A?MTM INJ T|M_ PO _$T TIN

-?0.74 130.22 3J9,32 70,28 5 34 59 ?889.2

3.12 I77.51 308.7I 6J.84 i 44 4T 3695.6

-23.53 106.65 320.38 71.01 7 13 12 2554.6

5.70 I61.97 307.29 60.6I _ 40 30 5505._

-29.84 82.59 322.71 72.50 8 58 2P ?207.2

IJ,4J 152,47 305._3 57.56 3 4 37 54t5.6

MID-COURSE EXECUTION _CCURACY

SGr 5165.8 SGR 370.7 SG3 86.8

RRT .5230 RRF .5066 RTF .9639

5GB 5179.0 R23 .0006 RI3 .9659

5GI 5169.4 SG2 315.8 THA 2,12

INC 1.322_ Vl 30,282

APO 159,63 v2 33.099

ETC 165,41 CLP 172.26

RAP 51.9P ECC 2.4060

|NJ 2 LAT INJ 2 LONG

-73,24 122,44

-.67 170.6P

-25.90 98,66

1.75 I55.37

-31,94 74.01

7.05 J46,D3

_IT OETERMINATION ACCUR4C V

ST 17)5.8 SR 350.1 SS 4?6.9

(RT .8917 CRS -,606_ (ST -.99_?

LSA 1859.5 MSA 256.1 SSA IO.Z

ELI |810,4 EC_ 250.5 ALF 7,84

LAUNCH _IArE JAN 6 1966 FLIGHT TIME 206,00 ARRIVAL DATE JUL 31 1966

HELIOCENTRIC CONIC

RL 147.10 LAL -.00

Rp I07.93 LAP -,80

RE 2Z0.887 GL Z.B6

PLANETOCENTRIC CONIC

C3 99.869 VML 9.993

LNCH ATMTH LNCH TIME

90.00 4 52 3I

90.00 O 3J 49

IOO.OO 8 34 44

IO0.O0 I 32 I7

JIO.OO 8 ?3 39

|10.OO 1 39 5?

0ISTkNC£ 593.944

LOL IO}.Z3 VL 25.457 GkL I8.I4 AZL 88.8? MCA

LOP 62,80 VP 3_.09_ G_P ?4.02 ATP 89.13 TAL

GP -5.29 7AL 37.77 ?AP 170.18 ETS 215.55 7AE

311.52 5M_ 114,76 E¢C .41060

148.84 TAP I06,40 RCA 67.64

I33.36 ETE 185.68 ?AC 14_.51

OLA 24.40 RAL 65.24 RA0 6569.9 VEL I4.873 PTH Z.6P VHP 15,I32 0PA 12.62

L-I TIME INJ L_T INJ LONG INJ RT ASC INJ _?MTM INJ TIME PO CST TIM

3494,04 -20.63 J30.53 323.58 70.J7 5 50 45 2894.0

4359.?9 5,J6 JSD.89 3J?.2| 6_,J2 l 4A ?8 3759,3

3164.48 -23.3J 107.30 324.61 70.73 7 27 29 2564.5

4164.08 7,65 165.|9 310.85 61.O2 2 4j 41 3564.1

_823,26 -29.50 85.76 }26.94 ?1,89 9 10 4_ 2223.8

4077.57 13,29 155.27 507.49 58,2J 3 7 50 3477.6

0Ir(ERENTIAL CC_REFTION5

TOE l.TZgl TRA 7,6395 TC3 -.7432 gAU ,99?4

ROE .577} RRA .2134 Re3 -,0036 FAU .00285

FOE .28J8 FRA J.5480 FC3 -.0247 BSP 17177

BOE ].8229 BRA 7.64?5 BE3 .74}? FSP -?87

MI0-COURSE EXECUTION ACCURACY

SGT 5|30,5 SGR 357.3 SG} 85.5

RRT ._375 RRF .5228 RTF .9697

SGB 5i42.8 R_5 -.0000 RI3 .9697

$GI 5J33.9 5G? }Ol.J THA _.15

INC 1.18Jg Vl 30.287

APO J61.89 V2 35,1J1

£TC J64.52 CLP 17J,72

RAP 54.09 ECC 2.6_36

INJ 2 LAT INJ 2 LONG

-23.J5 |_2.76

J.39 174.24

-25.72 99.33

3,73 158,60

-31.68 25.?_

8.99 148,81

ORBIT CETERMINATION ACCURACY

ST 1751.2 SR 333,5 $S 436.?

CRT .6616 OR5 -.5859 CST -.9951

LSA 18J7.8 MSA 25?,8 SSA 9.6

ELI J765,3 EL? 748.1 ALF 7.3_

Z259



JPL TM 33-99 EARTH--VENUS TRAJECTORIES _ VOL 2 1965-66,

LAUNCH CAT? JAN 6 |966 _LIGHT TIME 2D8.0_ ARRrvAL _T[ AUG ? ]9E6

MELJOC[NTR|C CONIC

RL |47.|0 LAL -,00 LOL |0_,?_ VL

Rp 107.89 LAP -,6| LOP 66.D? VP

RC ??8.336 GL ?.13 GP -_.24 ?A_

PLANETOCENTR_C C_N|C

C3 J17,608 VHL 10.B45 CL_ 23.89 RAL

CISTINC[ 596.134

75.471 GIL 20.14 J?L 89.03 ,CA 3ZD.79 SMA 114.59 EEC .43534 I_C .9663 v; 30.787

36.082 GAP 25.60 4?P 89.25 TIL 147.87 TAP 108.65 REI 64.70 IPO 164.47 v? 35.124

36.4I TAP 169.2_ Et5 712.12 7AE 133.0_ ET£ 185._9 TIC 150.?7 [TC 163.53 CLP _TO.6_

66,80 gAG 61T0.? VEL J5,458 PTH ?.76 VHP 16.090 CPA 13.26 RAP 56.I4 [CC Z._35_

JNJ LC_G INJ RT &SC _NJ AZMTH INJ TIME PO {ST TZN ZNJ 2 LIT INJ ? LONG

130.87 327.57 70.04 6 5 16 2899,4 -73.04 lZ3.|Z

18A.41 315.50 67,5Z 1 43 }_ 3821.8 ].40 177.73

J07.95 3?8.56 70.46 T 40 41 257_,_ -?5.54 100.OJ

168.4_ 314.21 61,51 ? 42 5 3622,i 5.6_ 161.80

8i.89 330.90 71.30 9 28 0 ??39.9 -3J.47 76.4?

158.J6 310.95 58.97 3 10 7 3529.3 10.90 15;.60

NIC-COURSE EXECUTIOIN A(CURAC _ '_eJ T 3E TERMINI T[ON ICCURICv

SGT 5091.0 SGR 34?.7 SG3 84.? ST 1715.1 SR 316.0 55 450.Z

RRT .5504 RRF ,5379 RTF .9751 CRT .6327 CR5 -.5655 CST -.9963

SGB 5102,5 R23 -.0006 RI3 .9751 LSA 1787,? NSI ?46.9 SSA 9.0

SG1 5094.3 SG? ?83.9 THE ?.13 ELI J725.0 EL2 243.0 ALr 6.79

LNEH AtHTH LNCH TIME L-I TIME INJ LAT

90,00 5 6 57 3499.44 -70.51

90.00 0 79 5J 4421.76 7,I3

100.00 6 47 47 3J74,34 -73.08

lO0.O0 I 31 43 4277,09 9.55

llO,O0 8 34 4J 2839,90 -79,15

ll0,O0 ? IIB 4179,30 15.13

DIFFERENTIAL CCI_RECTION$

TOE 1.7030 TRA 8.4074 TO3 -.5665 BAU .8907

ROE .59?9 RRA .7402 Re3 -,0015 FAU .00136

r0£ .2770 FRA 1.6664 rE3 -.0100 BSP 17144

B0E i.8033 BRA B,4108 B(3 .566_ FSP -783

LAUNCH OAT? JAN 6 1966 FLIGH7 TIN? 710,00 ARRIVAL CAT? AUG 4 ]966

HELIOCENTRIC CONIC

RL |47.10 LAL -.00 LOL 105.23 VL

RP IO7.86 LAP -.AZ LOP 69.73 VP

RC ??3.756 GL J.4) GP -5,19 ?JL

PLANETC,_ENTRZC CO_IIC

C3 139,599 VHL J1,8J5 OLA 23,36 RAL

LNCH AZNTH LNCH 7|HE L-I TIME |NJ LAT

90.00 5 ?0 5 3505.02 -20.38

90.00 0 77 I4 448?,65 9.03

JO0.O0 6 59 40 3183.90 -72.87

JO0.O0 I 30 19 4779.01 II.38

JJO.00 8 44 42 7855,3_ -78.8J

JlO.O0 2 I 47 4180,35 16.90

_IFFERENTIAL CC_R£CTION$

TOE J.6865 TRA 9,250_ TC3 -.4083 _AU .?SZ_

ROE .608? RRA .7662 RC3 .0005 FAU-,O004_

FOE .2747 FRA |.7997 FC3 .0078 88P 17073

BD£ J.7928 BR_ 9.2_44 BC3 .40F3 _$P -?79

_ISTAHCE 597.495

2_.388 G_L 22.39 JZL 89.28 HC* 3Z4,0| 5MA 114.47 [CC .46352 INC .7163 v! 30.Z67

36.07! GAP 27,43 A?P 89.42 TAL 147.12 TAP 111.13 RC4 _1.39 APO 167.46 vZ 35.J35

3_.26 ZIP 168.I8 ET8 209.00 ZAE 13?.63 ETE 185.48 Z_C 157.11 [TO 167.41 CLP 169.37

68.JZ RA0 6570.5 V£L 16.J53 PTH ?.84 VHP 17,192 CPA 13.84 RAP 58.09 [CO 3,Z974

INJ LON_ INJ RT _SC INJ JTNTH [NJ TIME PO CST TIN INJ ? LIT JNJ ? LONG

131,23 331.24 69.90 6 J8 30 ?905.0 -?2.93 |?3.49

187.88 318.57 63.05 J 41 57 3882.7 5.34 18;.;_

108.57 33E.2| 70.?0 7 5? 44 ?583.9 -75,35 100.{E

171,68 3/7.33 62.17 ? 41 38 3679.0 7,57 J_4.97

85.96 334.55 70.75 9 37 17 ?255.3 -]t.16 77.54

16J,06 314.I8 59,83 3 11 78 3580.4 J?.76 154.39

NIO-C_JRSE EXECUTION ACCURACY _'_IT CETERM[N4TZON ACCURJC_

_GT 5047.6 SGR 326.8 SG3 82.9 ST 1678.9 SR ?98.0 SS 4_7.6

RRT .58_Z RRF ,5_J_ RTF .9799 CRT .6059 CR5 -,5477 CST -.9973

SGB 5058.2 R?3 -.OOJJ R13 .9799 LSA 1751,9 NS4 239.9 554 e.4

SGI 305J.0 SG_ 770.1 TH_ 2.09 ELl 1688.8 EL? ?35.7 4Lr 6.76

LAUNCH 04rE JAN 6 1966 FLIGHT TIN? 712.00 ARRIVAL CAT[ 4UG 6 196_

HCL|OCENTR[E CONIC 01STANCE 597,783

RL |47.10 LAL -.00 LOL 105,?3 VL 25.359 G_C 24,95 A?L 89.57 HE4 3?7.23 SMa

Rp J07.8Z LAP -.73 LOP 7?.45 VP 36.061 GAP ?9.56 4?P 89.64 TAL 146.64 TAP

RC 275.148 GL .76 GP -5.14 7AL 34._6 TAP 166.97 ET$ 706.17 7AE 132.08 [TE

PLANETOCENTRIC CON|C

C3 167.128 VHL 12,92_ 0L* 22,83 RAL 69.17 RA0 6570.8 V£L |6,984 PTH 2.9? vHP

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

90.00 5 31 52 3510.3? -?0.25

90.00 0 ?3 50 4541o70 I0.83

100.00 7 l0 2! 3192.75 -72.66

lO0.O0 I ?8 2 4334.49 13.17

JlO.00 8 53 38 2869.67 -78.48

ll0.O0 ? I I5 4?30.33 18.58

CIFFERENTIAL CC_RECTZON5

TDE ].6865 TRAJD.1826 TC3 -.2674 BAU ,5974

ROE .6234 RRA .7906 RC3 .0076 F_U-.00_7_

roe .7761 FRA 1,95J3 FC3 .014] _8P 16896

BC£ 1.79_! 9RAJO.1868 BC3 .7674 FSP o274

114.77 £(C .4_573 IN( ".4287 Vl 30.?87

113.87 RCA 57.63 APO J70.92 v? 35.147

185,35 tAG 153.87 [TC J6J.19 CLP |68.0J

18,467 CP_ 14,]8 RAP 59.92 ECC 3.1505

INJ LONG [NJ RT ASC |NJ AtMTH INJ fIN£ PO CST TIN |NJ ? LAT INJ 2 LONG

131.57 334.56 69,78 6 30 ?? 2910,3 -?2.83 175.84

191.28 321.36 63.68 I 59 32 3941.7 7.21 J84.4_

109,15 335.5J 69,9? _ 3 34 2597.8 -75.18 10l.?6

174.88 370.19 6?.90 ? 40 16 3734.5 9.39 168.08

86.9_ 337.84 70.25 9 4I 77 ??69,7 -30.90 78.59

163.95 3l?.15 60.78 3 Jl 46 3630.3 14.53 157.J_

NI0-COURSE EXECUTION JCCURAC_ ORBIT _[T_RNINA TION ACCURAC y

SGT 5001.4 $GR 309.7 SG3 81.8 ST 1648.4 SR Z79.5 55 4_9,8

RRT ._7_2 RRF ._6_2 RTF .9_41 CRT ._?0 CRS -.5318 CST -.9980

SGB 50J0.9 R23 -,0016 R13 .9841 LS4 1777.0 NSA ?28.8 SSA 7.8

5GI _004._ SG? ?_3.8 TH_ 2.03 ELI J656.5 EL2 276.1 ALF 5.74

LAUNCH OAT? JAN 6 1966 FLIGHT TIME 714.00 4RRIV4L CAT[ AUG 8 |966

HEL|OCENTR|C CONIC

RL 147,10 LAL -.00

RP 107,79 LAP -.04

RC ?76.51J GL .13

PLANETO(£NTRIC CONIC

C3 20J.961 VHL Ji,_J|

LNCH AZMTH LNCH TIM_

90.00 5 42 J_
90.00 0 19 31

JO0.O0 7 19 44

JO0.O0 I _4 43

llO,00 9 I ?l

llO.O0 l 59 35

O_FrERENTIAL CORRECTIONS

TOE 1.6992 TRAIl.?048

RCE .6383 RR4 ,3|J_

roe .?_04 FR4 ?.I?73

8CE t.BJS? BRIJI.?089

01STANCE 596.664

LOL 105.23 VL _5.333 GAL 27.67 _?L 89.9? HC_ 330.45 5M_ 114,14 ECC .53767 INC .087Z v! 30.?87

LOP 75.68 VP 36.0_4 G_P 32.04 *?P 89.93 TAL I46.30 TAP 116.95 Re* 53.35 APO 174.94 v? 35.J58

GP -5.09 ?AL 33.74 ?_P J6_._7 £TS ?03.56 ?AE 131.36 ET£ 185.2J ZJC 155.36 ETC 159.8H CLP 166.48

DLA _,79 RAL 69.93 RAO 637J,J VEL |7.980 PTH 3.01 VHP 19.953 CP4 J4.85 RAP 6t.60 ECC 4,323_

L-| T|NE INJ LAT INJ LONG |NJRT A$C INJ A?NTH INJ TIN[ PO CST TIM ]NJ ? LAT INJ ? LONG

33J4.8_ -70.13 |3J.86 337.47 69.67 6 40 50 7914.8 -??.74 174.14

4_98.64 |_.53 194.61 323.84 64.40 ! 36 9 3998.6 P.98 187.77

]?00.48 -E5.4B 109.66 338.39 69.76 8 J3 4 2600,5 -?5.03 101,79

4388.71 14.77 178.07 3??.7? 63.71 2 37 51 3788.? IJ.J? 171.J3

?882.38 -?B.J8 8?.$3 340.7J 69,$0 9 49 ?3 Z787.6 -30.67 79.52

4?78.87 ?0.J7 166.82 319.81 61.80 3 lO 54 3678,9 15.24 159.90

NI0-COUR$[ EXECUTION ACCuRAC_ ORBIT _ETERNIN4TION ACCURACY
i

TO3 -.1449 BAU .3915 SGT 4947._ SGR 791.? SG3 _O.7 ST 16J7.0 SR ?60.6 SS 5J6.5

RC3 .0043 FAU-.0055_ RRT .5789 RRF .5714 RTF .9878 CRT ,5600 CRS -.5|74 CST -.998E

FC3 .0?37 BSP 16817 SGO 4955.9 R?3 -.0071RJ3 .9878 LSA 1703.6 MSA 217.? SSI 7.?

8C3 .1450 FSP -771 SGJ 4950.? SG? 237.3 THA 1,96 ELI J623.7 EL? ?]5.0 ALF 5.25

Z260



JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL 2 1965-66

LAUNCH 0ATE JAN 6 J966

HELIOCENTRIC CONIC

RL 147.10 LAL -.O0

RP IO7.75 LAP .I5

RC ZZ7.845 GL -.47

PLANETOCENTRIC CONIC

C3 ?46.526 VHL 15.7OI

LNCH ATNTH LNCH TIN6

90,00 3 51 7

90.00 0 14 3

IO0.00 7 Z7 4i

100.00 I 20 10

II0.00 9 7 43

110.OO 1 56 37

FLIGHT TIN? ZI6,00 ARRIVAL CAT[ AUG lD 1966

01STANCE 593.694

LOL 105.23 VL 75.311 GAL 31.25 A?L 90.34 HCA 333.68 SMA 114.04 [CC ,57489 INC .3384 Vl 30.287

LOP 78,90 VP 36.049 GAP 34.97 A?P 90.30 TAL J46.79 TAP I20,46 RE4 48.48 4PO 179.60 VZ 35.169

GP -5.03 ?AL 33.4Z ?*P 163.95 ETS 201.13 ?AE 130,43 [TE I85.03 7AC 156.69 £TC 15B.55 CLP ]_4.T4

0kA 21,75 RAL 70.36 RA0 6571.4 VEL 19.179 PTH 3.09 VMP Z1.694 CPA 15.27 RAP 63.08 [CO 5.057Z

L-I TIME |NJ LAT INJ LONG ]NJ RT ASC INJ AZMTH |NJ TIME PO CST TIN INJ Z LAT INJ 2 LONG

3317.96 -20.07 132.06 339,90 69.60 6 49 45 ?918.0 -2?.67 1Z4.35

4653.30 14.I2 197.84 3?5.93 6§.20 I 3I 36 4053.3 10.65 190.87

3Z06.39 -Z2.33 liD.D5 340.80 69.60 B ZJ 7 Z606.6 -_4.91 10?.?0

4439.90 16.30 181.09 324.P7 64.59 2 34 10 3839,9 12.T3 174.11

2893.60 -27.92 PP.SP 343.11 69.43 9 55 57 ?293.6 -30.46 P0.31

4325.66 21.65 169.64 322.08 62.PB 3 B 43 3723.7 I7,84 162.59

DIFFERENTIAL CORRECTIC_tS

TDE 1.7366 TR412.3300 TC3 -.0366 BAU .1287

ROE .6534 RRA .3270 RC3 .0057 FAU-.OogJ6

FOE .?897 FRA 2.3174 FC3 .0322 BSP 16719

BOE 1.8355 BR412.3343 PC3 .0390 FSP -268

MID-COURSE EXECUTION ACCURACY _ReIT DETERNINATION ACCURACY

5GT 4886.9 5GR 27|.4 SG3 79.7 ST I583.4 SR Z41.5 SS 549.0

RRT ,5814 RRF ,5752 RTF .9908 CRT .5408 CR5 -.503J CST -.9990

SGB 4894.4 RZ3 -,0025 R]3 .9908 LSA I682.7 MSA 204.3 SSA 6.6

5G1 4889.4 SG2 220.7 THA 1.85 ELl 1390.9 EL? 202.3 ALP 4.79

LAUNCH DATe JAN 6 1966 FLIGHT TIME 218.00

HELIOCENTRIC CONIC

RL 147.10 LAL -.00

RP 107.7Z LAP .34

RC 229.148 GL -I.03

PLANE TOCENTRIC CONIC

C3 304.16J VHL 17.440

LNCH AZMTH LNCH TIME

90.00 3 58 20

90.00 0 7 II

100.00 7 34 3

lOO.O0 J J4 9

J10.00 9 I2 35

lID.D0 1 52 6

ARRIVAL DATE AUG l? 1966

DIFFERENTIAL CORRECTIONS

TOE |.8083 TRAI3.5627 TC3

ROE ,669J RRA .3340 RC3

FOE .3059 FRA 2,5401 FC3

POE 1.9281 BRAJ3.366P 8C3

DISTANCE 588.282

LOL 105.23 VL 25.296 GAL 35.JB AlL 90.87 HCA 336.90 SNA 113.96 ECC .6232I INC .6687 Vl 30.267

LOP 82.13 VP 36.048 GAP 38.44 AZP _O.80 TAL J47.60 TAP I24.50 RCA 42.94 APO 184.98 v2 33.179

GP -4.97 ZAL 33,47 ?AP 162.06 ETS 198.92 ZAE 129.23 ETE 184.83 ZAC 157.7p £TC 157.27 CLP 162.74

OLA 21.J8 RAL 70.40 RAO 6571.7 VEL 20,627 PTH 3.17 VHP 23.746 0PA 15.62 RAP 64.30 ECC 6.0037

L-I TIME INJ LAT INJ LONG |NJ RT ASC INJ AZNTH |NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3_J9.J7 -20.05 132.13 341.79 69.57 6 56 59 2919.2 -22.65 1?4.43

4705.56 15.58 200.97 327.56 66.06 1 25 36 4105.6 12.22 193.91

3210.55 -22.24 110.3! 342,67 69.50 8 27 33 _610.6 -24.83 I02.47

4489.40 J7.72 I84.08 366,56 65.53 2 2P 59 3889.4 14.27 176.99

?902.26 -27.7I 89.J7 344.95 69,14 J0 0 57 2302.3 -30.29 80.93

4370.46 23.01 172,4J 313.90 64.00 3 4 56 3770.5 I9.33 165.EI

MI0-CC_JR$_ EXECUTION ACCURACY (_RBJT DETERMINATION ACCURACY

.0524 BAU ,2146 SGT 4818.8 SGR 250.4 SG3 78.7 ST 1551.P 5R 222,6 55 5_.?

.0067 FAUo.OI397 RRT .5777 RRF .5725 RTF .9933 CRT .5245 CR5 -.4946 CST -.9993

.O398 BSP I6553 5GP 4825.3 R23 -.0029 RJ3 .9933 LSA I663.5 MSA 190.5S54 6.0

,05_8 FSP -265 SGI 4821.0 SG2 204.3 THA 1.72 ELI |556.2 EL? |89.0 ALP 4.37

LAUNCH DATE JAN 6 ]966

HELIOCENTRIC CONIC

RL 147,10 LAL -.0O

RP 107.69 LAP .53

RE ?30.420 GL -1.56

PLANET_C[NTRIC CONIC

C3 379.408 VHL 19.478

LNCH 4ZNTH LNCH TIME

90.00 6 3 44

90.00 23 34 36

100.00 7 38 38

100.00 1 6 19

110.00 9 13 43

110.00 1 43 43

DIFFERENTIAL CORRECTIONS

TD[ 1.9769 TRA14.8946 TC3

ROE .6857 RRA .3282 RC3

FOE .3318 FRA 2.7936 FC3

POE 2.0453 BRAI4.8986 PC3

FLIGHT TIME 220.00 ARRIVAL 0ATE AUG 14 ]966

O|STANCE 579.677

LOL 105.23 VL 25.288 GAL 39.79 AZL 91.56 HCA 340,I3 SMA II3.92 £CC .67798 INC 1.5612 Vl 30.287

LOP 85,36 VP 36,052 GAP 42.59 AZP 91.47 TAL 149.06 TAP 129.19 RCA 3_.69 APO 191.16 V2 35.189

GP -4,89 ?AL 33.94 ?AP 159.84 ETS 196.82 z4E 127.72 ETE 1P4.59 zAC 158.35 ETC 156.17 CLP 160.42

DLA 20.60 RAL

L-I TIME INJ LAT

3517.76 -?0.08

4753.43 16.94

3211.77 -22.21

4536.67 19.03

2906.04 -27.57

4413.I6 24.26

.I288 9AU .6542

.0072 FAU-.O2043

.0466 BSP 16265

.1290 FSP -261

69.99 RA0 6572.0 VEL 22.377 PTH 3.25 VHP 26.174 0PA 13.90 RAP 65.?0 ECC 7.2441

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

132.04 343,05 69.60 7 2 21 2917._ '-?2.68 124.34

204.01 328.64 66.96 25 13 5I 4155.4 13.67 I96,85

110.39 343.91 69.46 P 32 9 2611,P -24,81 102.35

186.98 327.69 66.50 2 21 36 3936.7 15.69 179,T8

89.56 346.15 68.94 10 4 11 2308.0 -30.18 81.34

175.09 325.16 65.15 2 59 17 3P13.2 20.71 167.73

NI0-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 4741.3 SGR 22B.3 SG3 77.9 ST 1514,3 SR 204.I S5 635.3

RRT ,5647 RRF ,5602 RTF .9953 CRT .5106 CR5 -.4857 CST -.9995

558 4746.7 R23 -.0032 RI3 ,9953 LSA J645.3 MSA I76.4 SSA 5.5

SGI 4743.0 502 188.3 THA 1.56 ELI 1317.9 EL2 I75.O ALP 3.99

LAUNCH DATE JAN 7 1966 FLIGHT TIME 7O,O0 ARRIVAL DATE MAR 18 1966

HELIOCENTRIC CONIC

RL 147,10 LAL ".DO LOL 106.24 VL

RP 108.04 LAP 2.54 LOP 208.01 VP

RC 79.446 GL P.31

PLAN[TOCENTR_C CONIC

C3 84.J7_ VHL 9.175

LNCH AZMTH LNCH TIME

90.00 J 34 I2

90.00 10 3 35

JO0.O0 2 48 34

100,00 I1 32 14

lID.D0 3 41 9

110,OO 12 56 8

DIFFERENTIAL CORRECTIONS

TDE -.O740 TRA-I.1370 TC3 -.1863 8AU .2264

ROE -.581I RRA .2311 RC3 .0761 FAU .10J67

FOE .O791 FRA-I.2344 FC3-1.0457 8SP J952

POE .5858 BRA 1.1603 BC3 .2012 FSP -536

DISTANCE 219.791

30.648 GAL -17.05 A?L 87.41HCA 101.76 SHA J53.41 ECC .29587 INC ?.5923 vI 30.287

39.896 GAP .53 AZP 90.53 TAL 260.5P TAP 2.34 RCA lOP.D2 APO IgP,BO v? 35.076

GP 14.04 ?AL 169.51 ?AP 91.63 [TS 357.75 zAE 162.55 ET£ 152.45 ?AC 29.93 ETC 173.14 CLP -91.6_

OLA -13.34 RAL 293.07 RAO 6569.6 VEL 14.336 PTH ?.61 VHP 4.9510PA -9.14 RAP 296.63 ECC 2.3_53

L-J TIME INJ LAT INJ LONG INJ RT ASC _NJ AZMTH JNJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2139.52 -17.68 36.?8 175.45 J12.49 2 9 5J 1539.5 -14.4B ?9.5?

5638.61 28.02 264.99 J86,06 94.30 l! 37 54 3038,6 2P.32 256.34

J899.56 -19.22 18.46 |74,77 JI3.35 3 20 14 I299,6 -15.89 IJ.24

5353,BJ 29.68 244.18 186,19 93.72 13 J 2P 4753.P 29.PP 735.3_

J734.8P -23.26 3.9B 172.7P J15.78 4 IO 4 IJ34,9 oJ9.60 336.75

5091.23 34.J2 224.51 186,46 92.]4 |4 2J 0 4491.2 34.04 Z15.76

NX0-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACv

5GT 807._ $GR 416,J SG3 179.4 5T 224.0 SR 365.6 55 104,9

RRT -.4144 RRF -.4537 RTF .7359 CRT ,0853 CRS ,1941 CST -.9428

5GB 908.1RZ3 .0749 RI3 o,7501 LSA 366.8 MSA 145,0 5SA 17.9

5GI P30,J 502 368.3 THA 164.90 ELl 366.4 EL? 2??,7 4LF 85.?5
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 2, 1965-66)

LAUNCH DATE JAN 7 1966 fLIGHT TIN[ 72,00 ARRIVAL CAT[ NAR ZG 19_

HELIOCENTRIC CC_4IC

RL 147.10 LAL -.00

RP 10B.OB LAP 2.4|

RC 61.719 GL 6.08

PLANETOCENTRIC {ON_{

C3 81.808 VHL 9.045

LNCH ATNTH LNCH TIME

90.00 J 37 ]7

90.00 10 4 16

100.00 2 51 33

100.00 11 32 41

I]O-O0 5 43 54

110.00 12 56 49

0IFFERENTIAL C(_qR(CTION5

T0E -.0746 TRA-I.2070 TC3 -.22_0 BAU .26Z5

ROE -.5659 RRA .2339 RC3 .0633 FAU ,10263

FOE .OJ6T FRA-J.2224 FC3-J.OB6J BSP 2238

80C .5108 6RA ].2294 8C3 .2400 FSP -553

CISTANC[ Z26.055

LOL 106.24 VL 30.563 GAL -16.65 k?L 87.51HCA 104,97 SH4

LOP 211,23 VP 39.819 GAP |,08 A?P 90.64 TAL 259.81 TAP

GP 14.32 _AL 169.44 TAP 96.03 ET$ 358.83 ?AE 159.71 ET[

152.49 ECC ,29119 INC Z.4922 Vl 30.2_7

4,78 RE4 108.00 4PO 196.99 v2 35.063

155.15 74C 28.63 [TC 173.75 CLP -96,ZZ

DLA -13.50 RAL 293.51 RA0 6569:6 VEL 14.253 PTH 2.59 VHP 4.912 _P4 -9.04 R4P 295,30 ECC Z.3464

L-I TIME IN] LAT |NJ LONG IN] RT ASC IN] ATNTH IN] TINE PO CST TIN IN] Z LAT ZNJ 2 LONG

2127.65 -17.37 36,05 |75,44 112.72 Z 12 44 1527.7 -14.14 28.86

5637,_7 28,02 264.91 186.06 94.26 11 38 14 5037.6 28.32 256.26

1888,03 -lB.90 ]7.74 174,75 113.60 3 23 J 1288.0 -15.55 10.55

5352,42 29.6e 244.0? 186.20 93.67 13 I 54 4752,4 Z9.88 235.27

1724.05 -22.94 3.30 172.75 116.07 4 12 38 I124.1 -19.25 356.11

5089.i6 34.13 224,34 186,46 92.05 J4 21 38 4489.Z 34.04 215.10

HI0-COUR6_ EXECUTION ACCURACY _6IT _[ TERNINATION ACCURACY

SGT 886.7 SGR 417.6 SG3 183.2 ST 240.9 SR 361.4 SS 104.5

RRT -.4434 RRF" -,4757 RTF .7583 CRT .0702 CR5 .|682 CST -.9536

SGB 980.1 R23 .0787 R]3 -.770] LSA 362,3 NSA Z60.7 SSA 18.O

SGJ 909.7 SG2 364.9 THA 165.89 ELI 362.1 EL2 239.8 4Lr 85.72

LAUNCH OATE JAN 7 J966 FLIGHT T|N( 74.00 ARRIVAL 04TE MAR 22 J966

HELIOCENTRIC CONIC

RL 147.10 LAL -.00

RP IO8.12 LAP 2.2?

RC 84.008 GL 7.85

PLANETO(.ENTR|C CC_IIC

C3 79.484 VHL 8.915

LNCH ATHTH LNCH TIM_

90.00 i 40 3T

90.00 10 4 43

JO0.O0 2 54 41

_00.00 J1 33 15

_0.00 3 46 54

110.O0 12 57 37

OIFF_R£NT|AL CCRR£CTICW$

TOE -.0175 TRA-I.2T?? TC3 -.2658 BAU .2984

RO_ -.5490 RRA .2355 RE5 .0905 FAU .10279

FOE ,O034 FRA-I.1994 FC3-1.I]96 9SP 2536

eOE ,5544 8RA 1.2992 _C3 .2808 rap -566

OISTANCE 232._68

LOL ]06.24 VL 30.474 GAL -]6.64 AZL 8T.6J HCA 108.]8 $MA

LOP 214.44 VP 39.739 GAP 1,59 ATP 90.75 TAL 258.9G TAP

GP 14.59 ZAL ]69,3_ ZAP I00.23 ETS 3_9.93 74_ 1f6._9 £T£

151.54 [CC .28777 ]NC 2.3891 Vl 30.287

7.14 RCA 107.93 APO 195.]5 v2 35.050

1_?.12 ?AC 27,51ETC I74.3_ CLP-IO0.57

DLA -J3.66 RAL 293.98 RAO 6569.6 V£L |4.172 PTH 2.58 VHP 4.894 0PA -8.90 RAP 294.15 ECC 2,3081

L-I T_ME _NJ LAT IN] LONG _NJ RT ASC IN] ATHTH |NJ TIME PO C$T T]H IN] 2 LAT IN] 2 LONG

2]J5.34 -]?.04 3_.29 175.47 112.96 2 15 53 ]515.3 -13.79 28.13

_636.7I 28.03 264.85 I86.l! 94.23 11 38 40 5036.7 28.32 256.20

1876.07 -J8.58 J?,Ol J74.77 113.85 3 26 3 1276.] -15.20 9.84

5351.2J 29.69 243.98 J86.24 93.62 13 2 26 475J,2 29.88 _35.18

1712,64 -22.60 2.61 172.76 ]J6.35 4 J5 27 Ill|.8 -J8.88 355.45

5087.20 34.13 224.i9 186.50 91,96 I4 22 24 4487.2 34.03 214.95

MIO-COUR5_ _X[CUTION ACCURACY OR6_T 0ETERH|NATJON 4CCURAC Y

SOT 970.2 SGR 418,0 503 185.6 5T 258.7 Sg 355.9 55 10_.8

RRT -.4697 RRF -.4970 RTF .7756 CRT .06J3 CR5 .1395 CaT -.9618

SGB I0_6.4 R23 .0838 R13 -.7_56 LSA 356.8 _SA 2T7.1 ss_ 1_.J

$G| 993.0 SG2 360.6 THA |66.7_ ELI 356.7 EL2 257.7 4LF 84.65

LAUNCN 0ATE J4N 7 1966

HELIOCENTRIC CONIC

RL 147.10 L4L -.00

RP 108,16 L4P 2.13

RC 86.309 GL 1.59

PLANETOC[NTR_C CON/C

C3 7T.Jg3 VHL 8.786

LN(H ATMTH LNCH TIME

_0.00 I 44 14

90.00 10 5 13

100.00 2 58 |7

I00,00 II 33 52

110,00 3 50 8

l]O,O0 12 58 30

FLIGHT TIME 76.00 _RRIVAL O_TE _4R 24 1966

01STkNCE 238.439

LOL 106.24 VL 30.381 GAL -|6.44 A_L 81.72 HC4 111.58 SH_

LOP 2lT,64 VP 39.656 GAP E.0_ A?P 90._3 TAL 258.04 TAP

GP |4.86 _AL 169.19 7_P 104.21 ETS 1.05 ?A£ 154.39 ETE

150.57 ECC .2838J ]NC 2.2_22 VI 30.287

9,42 RCA 107.84 _PO |93.3J V2 35.036

158.61 TAG 26.60 ETC IT_.03 CLP-I04.?I

D_ -|3.64 RAL 294.50 RAO 6569.5 VEL 14.090 PTH 2.57 VHP

L-| TIME IN] LAT IN] LONG IN] RT ASC IN] k_MTH IN] TIME

2102.4T -16.70 34.51 175.54 li3.21 2 19 IT

5636.11 2B.03 264,81 186.19 94.21 11 39 9

1863._9 -18.23 16.24 174.83 114.1] 3 29 20

5350.23 29.?0 243.91 I_6.32 93.98 |3 3 2

1701.16 -22.25 |.89 ITS,80 |16.65 4 IP _9

5085.42 34.14 224,05 186.51 91.88 14 23 15

C|FFERENTIAL CC_RECT;ONS NI0-COUR$[ EXECUTION ACCURACY

TOE -.0821 7R_-].3484 T(_ -.3084 BAU .3339 SGT 1056.8 SGR 417.3 SG3 ]86.8

ROE -.5304 RRA. ,2361 RE3 .0976 FAU .10224 RRT -.4940 RRF -.5]80 RTF .7889

FOE -.O108 FRA-I.J6?4 FC3-I.I461 eaP 2843 SG8 1136.2 R23 .0902 R13 -.7975

_0E .5_68 8R_ ].3690 8C3 .3235 FaP -574 SGI 1079.3 SG2 355.3 THA |67.60

4.893 OPd -8.14 R_P 293.22 ECC Z.ETOa

PO CST TIN INJ 2 LATJNJ 2 LONG

1502.5 -13.42 27.37

5036.1 28.32 256.J6

1263.6 -14.82 9.1]

4750.2 29.88 235.11

1101.2 -J8.49 354.77

4465,4 34.02 214.81

OP_|T OETERMIHATION ACCURACY

ST 217.5 SR 349.2 SS 102.7

CRT ,0582 ERa .1069 CST -.9682

LSA 350.2 NS_ 294.1 SS4 18.3

ELl 350,2 EL2 276.2 _LF 82.95

LAUNCH OAT[ J_N 7 1966 FLIGHT TIME T8.O0 ARRIVAL OATE MAR 26 1966

HEL[C_ENTR]C CONIC DISTANCE 244.568

RL ]47.10 LAL -.00 LOL |06.24 VL 30.286 GAL -16,23 A?L 87.83 HCA 114.59 SH_ 149.59 ECC .27991 INC 2.1707 VI 30.2_7

RP 108.20 LAP 1.97 LOP 220.85 VP 39.57I GAP 2.54 ATP 90.90 TAL 257.04 TAP 11.63 RE4 JOT.T2 APO 191.46 v2 35,023

RC 88.623 GL 7.3J GP I5.|4 7AL 169.01 TAP I07.96 ITS 2.21 746 I51.95 ETE 159.75 7AC 25.90 ETC |?5,TJ CLP-108.63

PLANETOC[NTR[C CONIC

C3 74.928 VHL 8.656 DLA -14,03 RAL 295,05 RAO 6569,5 VEL ]4.010 PTH 2.56 VHP 4.908 _P_ -8.54 RAP 292.49 ECC 2.2331

LNCH ATMTH LNCH TIME L-I TIME IN] LAT INJ LONG IN] RT A$C IN] A_HTH IN] TIME PO CaT TIN IN] 2 LAT IN] 2 LONG

_O,00 J 48 9 2088.90 -J6.33 33.68 175.63 113.46 2 22 S8 1488.9 -J3.02 26,57

90.00 JO 5 45 3635.87 28.03 264.79 186.3| 94.20 11 39 4| 5035.9 28.32 256.14

100.00 3 2 4 1850.44 -]?.66 J_.44 174.92 114.37 3 32 54 |250.4 -14,42 8.33

100.00 ]] 34 32 5349.56 29.70 243.86 186.44 93.55 13 3 42 4749.6 29.88 235.06

J10.OO 3 53 38 1688.89 -21.87 I.I3 |72.88 116.95 4 21 47 1088.9 -18.08 354.05

110.00 IZ 59 2? 5083.88 34.14 22_,93 J86,68 91.8J 14 24 JJ 4483.9 34.01 214.69

OXFF_RENTIAL CC_R[(TXON$ H|0-(OURaE EXECUTION ACCURACY ORBIT 0ETERMINATION ACCUR4CV

TO[ -,0902 7RA-1,4163 TC3 -,3526 BAU ,3684 $GT JI45,T SGR 4J5,6 aG3 186,6 ST 296,9 aR 34],4 SS 101,1

ROE -.3]05 RRA .2352 Re3 .1046 FAU .10095 RRT -.5]_9 RRF -.5368 RTF .7984 CRT .0602 CRa .0795 CST -.97J6

FOE -.022] FRA-1.1243 FC3-J.J664 _SP 3J44 aGB ]2]8.8 R23 .0987 R|3 -.8060 LaA 343.4 HSA 310.9 SSA JB.4

BOE .5184 8RA |.437T _C3 .3678 FSP -57] aGJ J167,6 aG2 349.4 THA 168.34 EL] 343.2 EL2 294.8 ALF 78.37
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JPL TM 33-99 EARTH-VENUS TRAJECTORIES q VOL 2 1965-66 J

LAUNCH _ATE JAN 7 J966 FLIGHT TIM£ _,_0 ARRIVAL CAT[ MAR Z_ 1966

HELIOCENTRIC CONIC . CISTANCE 250.658

RL 142.|0 LAL -,00 LOL 106.24 VL _0.188 GAL -16,.02 A?L 87.95 HCA 117.79 SMA

RP 108.24 LAP |.R2 LOP 224,05 VP 39.484 GAP 2.97 A?P 90.95 TAL 255.99 TAP

RE 90.945 GL 7.O0 GP 15.44 7AL 158.80 ZAP I|].49 ETS 3.39 7AC 149.65 ETE

PLANETOCENTRIC CONIC

C3 TI.68R VHL 8,526 CL4 -J4.24 RAL 295.65 RAO 6569.4 VEL I3.930 PTH 2.54 V_P A.915 CPA -8,29 RAP 291,98 ECC 2.1963

LNCH AZNTH LNCH TIME L-_ TIME ]NJ LAT [NJ LONG INJ RT ASC INJ A?MTM INJ TIME PO CST TIM INJ 2 LAT INJ ? LONG

90.00 1 5Z 25 2074.45 -I5.94 32,80 175.76 113.72 2 25 59 I424.5 -12.60 Z5.72

90.00 IO 6 |6 5536.13 _8.03 264.8| 185,46 94.21 |I 40 12 5036.1 28.52 256.J6

100.00 3 5 I0 1836.47 -17.47 14.59 175.04 1|4.6_ 3 36 47 I235.5 -I4.00 7.51

JO0.O0 II 35 12 5349.35 29.70 24J,85 186.59 93.55 13 4 2J 4749.4 ?9.88 255.05

JlO.00 _ 57 26 1675.89 -2J.47 .34 |72.98 ||7.26 4 25 22 1075.9 -17.64 355.30

ItO.O0 13 O ?5 5082.69 34.J4 223.84 J86.63 9I.T5 I4 25 g 4482,? 34.01 ?]4.50

DIFFERENTIAL CC_RECT|ON5 NI0-C_JRSE EXECUTION ACCURACY ORBIT _[ TERN]NATION ACCuRACv

TOE -.1008 TRA-I.4872 TC3 -.3985 BAU .402_ SGT J236.9 SGR 413.1 $G3 185,9 ST 317.5 SR 332.2 SS 99,7

ROE -.4889 RRA .2337 RC3 .JlI9 FAU .0993l RRT -.5374 RRF -.5603 RTF .8058 CRT .0674 CR5 .0583 CST -.9754

FOE -.0375 FRA-I.0793 FC3-I.JB29 BSP 3460 SGB 1304.0 R23 .Z0_J RI3 -.8126 L$A 541.7 M5_ 322.3 5SA J8.5

802 .4992 BR_ 1.5055 BC3 .4140 FSP -572 SGI 1258.3 SGZ 342.4 THA 169.00 ELI 337.8 £L2 311.3 ALF 5_,05

148.60 ECC .27609 INC 2.0533 Vl 30.282

13.78 RCA 107.57 _PO 189.62 ¥2 35.010

160,60 ?AC 25.41 [tO 176.43 CLP-I12.33

LAUNCH OATE JAN 7 J966 FLIGHT TIN[ BZ.O0 ARRIVAL GATE MAR 30 1966

HEL/OCENTRIC CONIC 0ISTANCE 256.712

RL I4?.JD LAL -.DO LOL J06.24 VL 3D.DB8 G_L -JS.BO A?L 88.07 HCA J20.99 SNA J47.60 ECC .22214 INC J.9?B_ Vl 30.287

Rp I08.29 LAP J.55 LOP ?27.25 VP 39.396 GAP 3.38 A?P 90.99 TAL 254.88 TAP I5.87 RCA I02.40 AP0 187.80 V? 34.996

RC 93,279 GL 6.67 GP J5.78 7AL 168.55 ZAP I|4.Tb ITS 4.63 74£147.52 ETE 161.?| 7AC 25.14 ETC 177.20 CLP-IIS.82

PLANETOCENTR]C CONIC

C3 70.469 VHL 8.395 OLA -I4.47 RAL 296.29 RA0 6369.4 VEL

LNCH AZMTH LNCH TIME L-I T|N[ INJ LAT

90.00 1 57 3 2058.96 "I_.SI

90.00 JD 6 43 3637.05 28,02

I00.00 3 JO 38 1821.50 -|7,04

I00.00 II 35 49 5349.74 29.70

II0.00 4 I 33 1662.01 o21.03

JlO.O0 13 I 23 5081,98 34,15

DIFFERENTIAL CORRECTIONS

TDE -.|J47 TRA-I.5345 TC3 -.4464 BAU ,4354

ROE -.48_7 RR_ .23J3 R(3 ._196 FAU .09731

_OE -.0541 FRA-I.0302 FC3-I.1955 BSP 3783

BOE .4792 BRA 1.5716 8C3 .46_J FSP "370

13.8_0 PTH Z.53 VHP 4.974 0PA -7.98 RAP 291.67 ?CO 2.1597

INJ LONG INJ RT ASC INJ AZNTH _NJ TIME PO CST TIN INJ 2 L_T INJ 2 LONG

31.86 175.92 113.99 g 31 El 1459.0 -1_.14 24,01

2_4._B |_6.64 94._4 lI 40 40 5037.0 28.32 2_6.??

I3,68 175.20 I|4.94 3 41 O 1221.5 -13.54 6.64

243,87 186,77 93,5.6 J3 4 58 4749,7 29,88 235,07

359.50 173.II Ij7.59 4 29 J5 1062.0 -17,17 352,50

223.78 |87.O1 9j.72 J4 26 5 4482.0 34.01 214.54

NI0-COURSE EXECUTION ACCURACY ORBIT 0?TERMINATION ACCURAC_

8GT 13_9.9 5GR 409.8 563 J84,5 ST 338,7 SR 3ZI.? Ss 98.4

RRT -.5583 RRF -.5825 RTF .81J? CRT °0?97 CRS -.0092 CST -.9780

SGB J391.6 R23 .1192 RI3 -.8174 LSA 355.4 NSA _J?.O SSA JR.6

$GJ 1350.7 SG2 334.7 TH_ 169.59 ELl 345.6 .EL? 514.? ALF 28,55

LAUNCH OAT? JAN ? |966 FLICHT TIME 84,00 ARRIV_ C_T[ APR 1 |_66

HELIOCENTRIC CONIC

RL J47,JO L_L -.00

Rp 108.33 LAP 1,49

RC 95,52! GL 6,29

PLANETOCENTR[C CONIC

C3 68.270 VML 8.263

LNCH ATMTH LNCH TIME

90,00 Z ? 7

9g,DO IO T 3

lOO.O0 3 15 32

JOD.DO JI _5 20

liD.DO 4 6 3

IlO.O0 13 2 18

CISTINC£ 252,733

LOL |05°24 VL 29,986 GAL -15,58 4?L 88,Z0 HC4 124,19 SNA ]46,60 [CO ,26867 INC 1,7959 vl 50.287

LOP 230.44 VP 39,307 GAP 3.76 4?P 91.01 TAL 253.72 TAP |7.90 RCA 107.21 APO 185.99 V2 34.983

GP I6.16 ?AL 168,26 ZAP 1|T,84 [TS 5.94 ZA[ 145.54 [T[ 161.53 ?AC ?5.06 ETC 178.04 CLP-IJg. I0

CLA -]4,74 RAL 295,97 RA0 6569,3 VEL 15,770 PTH 2.52 VHP 5,022 CP4 -7.61 RAP 291.55 ECC E.1235

L-[ T_ME INJ LAT |NJ LONG INJ RT A$C INJ AZNTH INJ TIME PO CST TIM tNJ ? LAT INJ 2 LONG

2042.15 -15,05 30,85 176,]1 114,27 ? 36 9 I442,I -IJ,64 23.82

5638.84 28.01 265.01 186.86 94.3! 11 41 2 5038.8 28.32 256.55

1805.29 -16.57 12.70 175.38 1|5.24 3 45 37 1205.3 -I_,O_ 5.20

5350.9? ?9,69 243.96 186,99 93.6I 13 5 3I 4?50,9 29,88 235,I6

1647,05 -20,55 356,60 173,27 117,93 4 33 30 1047.1 -16,65 351,64

5081.92 34.15 225.78 187.24 91.71 14 ?? 0 4481,9 34.01 214.54

ORBIT CETERM_NATIC_N ACCURAC Y

ST 36i.1 SR 309.9 SS 97,4

CRT ,0964 CRS -.0650 CST -.9795

LSA 376.9 MSA 305,7 SSA 18.7

£LI 365.3 EL2 304,9 4LF 16.08

CIFFERENT]AL CORRECTIONS

TOE -.1321 TRA-1.6196 TC3 ",4961 BAU ,4675

ROE -.4412 RRA .2280 RC3 .1276 FAU .09502

FOE -,D?IR FRA -,9788 FC3-1,2050 _SP 4111

8CE .4606 eRA 1.6353 0C3 .51?? FSP -567

NIO-COURS£ [_ECUTION ACCURACY

SGT 1424.4 SGR 406.0 563 |82.5

RRT -.5788 RRF -,6059 RTF .8151

SG8 148|.1 R23 .1323 R|3 -.8209

SG| 1444.7 5G2 326.4 THJ ]TO;IT

LAUNCH 04TE JAN 7 1966 FLIGHT TIME 86.00 ARRIVAL GATE APR 3 1956

HELIOCENTRIC CC_NJC

RL 147.10 LAL -.00

RP IO8.37 LAP 1.31

RC 97,989 GL 5.87

PLANETOCENTRIC CC"_NIC

C3 66.09I VHL 8.I30

LNCH AZMTH LNCH TIME

90,00 ? 7 43

90,00 10 ? 11

I00.00 3 ?0 54

lO0.O0 ]l 36 41

lI0,O0 4 10 50

IJD.O0 13 3 7

01STANCE 268.723

LOL JO6.Z4 VL 29.883 GAL -15.36 kZL 08.35 HCA 127.38 SNA

LOP 233.64 vP 39.217 GJP 4,13 A?P 91.00 TAL _5_.5| TAP

GP I6.61 7aL 167,93 7AP 120,69 ET5 7,32 7AE I43,69 ErE

OLA -1_.04 RAL 297.69 RAO 6569.3 VEL 13,691 PTH 2.50 VHP 5.078 CPA -7.15

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIN

2023.73 -14.53 29.73 176.33 114.58 ? 41 27 1423.7

5641.78 28.00 265._Z IRT.JZ 94.41 lI 41 13 5041.8

1787,58 -16,06 11,64 175,59 115,56 3 50 4? IJ82,6

5353.I6 Z9,68 244,]3 187,26 93,69 I] 5 54 4753.?

1630,80 -20.04 357,63 173,47 118,29 4 38 8 1030.8

5082.7J 34.14 ?23.84 187.51 91,75 14 27 50 4482.7

OIFFERENTIAL CORRECTIONS

TOE -.1532 TRA-1.6818 TC3 -.5478 BAU .4988

ROE -.4J_4 RRA .223? RC3 ,J363 FAU ,09250

F0E -.0904 FRA -.g25J FC3-1.2|J7 BSP 4443

g0E .44_ BRA 1,6966 BC3 .5645 FSP -563

145,61 ECC ,26509 INC 1.6526 vl 30.287

19,89 RCA 107.0! APO 184.Z1 v? 34.9?0

J61,86 74C 25.18 ETC ]78.95 CLP-J22.J8

RAP 291.61 ECC ?,0877

INJ 2 LAT INJ ? LONG

-11.09 2?.?5

28.3? _56.57

-IZ.49 4.57

29.88 235.33

-16,10 350.72

34,O1 2J4.50

ORBIT 0?TERM?NATION ACCURACY

ST 384.6 SR 296.9 SS 96.T

CRT .J174 CRS -,1275 CST -.9795

LSA 399.5 MSA ?92.3 5SA 18,9

ELI 388,3 EL2 29?,0 ALF 12.08

MID-COURSE EXECUTION ACCURAC_

SGT J520.Z SGR 401.B 5G3 J80.0

RRT -,5923 RRF -.6308 RTF ,8J77

5GB 1572,4 R23 .J478 RJ3 -.8232

SGI 1540.O SG? 3J7,5 THA 170.60
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JPL TM 33-99 EARTH--VENUS TRA3ECTORIES 4VOL 2, 1965-66

LAUNCH OAT[ JAN 7 1966 FL|GHT TIM( 88.00 ARRIVAL CAT[ ApR 5 |966

HCLIO(ENTR1C CON|C

RL 147,10 LAL -,00

RP 108,41 LAP 1,14

RC 100.323 GL 5.39

PLAN[TO([NTRIC CC_IIC

C3 63.952 VHL ?.996

LNCH A?NTH LNCH TAME

90.00 Z 15 57

90.00 10 ? Z

I00,00 3 ?6 53

100.00 11 56 4?

110.00 4 16 23

110.00 13 5 46

OIFF(RENTIAL CCRR(CT|ON$

TD( -.1777 TRA-1,7395 TC3 -.6012 8AU .5286

RO( -.5888 RRA .7119 R(3 ,1453 FAU .08966

tO( -.lOT? FRA -.8667 FC3-|.?|42 6SP 4756

802 .4275 9RA 1.7551 8C3 ,6185 FSP -549

01$TAN(£ 274.684

LOL I06.74 VL 29.?79 G4L -|5.13 AZL 88,50 HCA 130.57 SNa 144.63 (CC .26159 INC 1.4967 Vl 30.787

LOP ?36,93 VP 39,J26 GAP 4,47 A?P 90,9? TAL 251,25 TAP 71,82 RC4 106,80 aPO 187.46 v? 34.957

GP 17.13 ?AL 167,56 TAP 123.51 ITS 8.BZ 74( 141.97 IT( 161.94 74C 25.49 [TC 179.94 CLP-I?5.O?

0LA -J5,38 RAL 298,45 RA0 6569,2 VEL 15,61.2 PTH 2,49 VHP 5.141 0P4 -6.60 RAP 791.85 (CC 2.05??

L-I T|M[ ]NJ LAT |NJ LONG IN| RT ASC |NJ ATMTH IN| T|M( PO (ST TAN IN| ? L4T IN| ? LONG

2003.32 -13.93 28.53 176.39 114.90 2 4? 21 146_.3 -I0.47 ZI.57

5646.25 27,98 265,55 18T.42 94,5T 11 4J 8 5046.2 28.37 256.90

1768,0! -15,48 10,48 J75,84 ||5,90 3 56 21 1168,0 -11,_7 3.55

5356,79 29,6? 244,40 J8?,57 93,83 13 6 4 4736.8 29.88 735,60

1612.93 -19.46 356.56 175.69 |J8.67 4 43 |6 1017.9 -15.48 349.70

5084,65 54,14 223,99 J67,83 9|.84 14 28 31 4484,6 34.0? 714.75

NI0-COUR$E EXECUTION ACCURACY C_BIT _(T(RNINaTION aCCUR4CY

SGT |6|6.1 SGR 397,3 $G3 176.9 ST 409,2 SR 287.9 S5 95,9

RRT -.6187 RRF -.6fi68 RTF .8189 CRT .14_D CRS -.1899 CST -.9778

SG8 1664.? R23 ,1666 R15 -.8247 LSA 423,4 NS4 277,6 SS_ 19.0

SGI J633,4 SG2 308,4 THA 171,03 ELI 417,9 EL? ?77.5 aLr 10.30

LAUNCH 04TE JAN 7 1966 FLZGHT TIN[ 90,00 ARR|VAL D4TE 4PR 7 1966

HELIOC(NTR[C CONZC

RL 147.10 LAL -.00

RP 108.44 LAP .96

RC 102.682 GL 4,84

PLAN_TO(ENTR_C CONIC

C3 61.796 VHL 7.861

LNCH ATHTH LNCH TIN(

90.00 2 20 58

90.00 10 6 28

100.00 3 33 33

I00.00 IJ 36 32

110.00 4 22 26

IJO.00 13 4 11

ozrFER_NrIAL CC_R£CT;ON$

T0E -,7078 TRA-J,7940 TC5 -,6374 BAU ,538!

RO( -.3605 RRA .2|14 :RC_ .J555 rAU ,08683

FOE -.1292 FRA -.8110 _(3-|,2167 BSP 5089

80( .4161 6RA 1.8064 6C3 .67_5 FSP _342

143,66 ECC ,25818 INC 1.3251 Vl 30.287

23,71RCA 106,5t APO 180,74 V? 34.945

161.85 ?AC 25,9B £TC 181,02 CLP-127.79

0/STANCE 280,620

LOL 106.24 VL 29,6?4 GAL -14,90 A?L 88,67 HCA 135,76 SNA

LOP 240,01 VP 39,033 GAP 4,80 A?P 90,92 TAL _49,95 TAP

GP 17.75 ?AL 167.J3 ?AP 123.7] ETS 10.44 ?A( J40,36 IT[

OLA -15.?_ RAL 299,26 RA0 6569,2 VEL 13,533 PTH 2,47 VHP 5,2110PA "5,95 RAP 292.23 £CE ?,O1?0

L-Z TIN( IN) LAf IN| LONG IN| RT _$C _NJ A?HTH IN| T_M_ PO (ST TAN IN| 2 LAT ?NJ 2 LONG

1980,41 -13,29 27,J7 176,90 1J5.24 2 33 38 1380,4 -9.78 20.Z3

5652.73 27.94 266.02 |87.78 94.81 lJ 40 41 5052.7 78,31 257.37

1746.12 -14.82 9.18 176.13 116.26 4 2 41 1146.1 -11.18 2.Z9

5362.26 29,64 244,80 J87.93 94,05 J3 fl 35 4762.3 29,89 736.01

1593.08 -18.8J 355.39 173.95 119.09 4 48 59 993.1 -14.T8 348.59

5088,06 34.13 224,26 188,21 92,00 14 28 39 4488,1 34.03 215.01

NIO-CO_JRS[ EXECUTION ACCURACY ORBIT OET(RNZNA TXON 4CCUR4CV

SGT 1713.9 SGR 393.0 SG3 173.8 ST 436.0 5R ?67.7 5s 96.7

RR? -,6390 RRF -.6847 RTF ,8|98 CRT_.1716 CR5 -.2694 CST -.9737

SG_ |756.4 R5_ .1677 R13 -.8_50 L$A 449.8 NSa 261.0 SSa 19._

SGI 1732.8 SG2 299.0 THA J71.4j (LJ 439.? _L2 ?6J.D ALF 9,31

LAUNCH 0ATE JAN 7 1966 FLIGHT TgN£ 97,00 ARRIVAL CAT[ aPR 9 1966

HEL[OCENTRIC CON|C

RL |47,10 LAL -,0O

Np 108,48 L4P .??

R( 105.043 GL 4.20

PLAN[TOCENTR]C CONIC

C3 59.684 VHL 7.776

LNCH ATMTN LNCH TEN[ L'I T|N[

90.00 2 _8 57 1954,36

90.00 10 5 2] 5661,90

10_,00 3 41 11 1721,30

100.00 11 35 48 5370,19

IJ0.00 4 2914 1570.76

IlO.O0 13 4 14 5093,:49

C_FF(R(NTI4L CC_RECTIONS

T0( -._437 TRA-I,8456 TO3 -,7164 BAU .5869

R0( -.331J RRA ,2036 RC3 .1667 FAU ,08392

FOE -.1532 FRA -.7547 rC3-1,2173 65P 5429

B0E .4111 6R4 1.8548 8¢3 ,T556 rSP -533

DISTANCE 766,531

LOL 106,74 VL 79,570 GaL -14,66 aZL 86,8? HCa 136,95 5Ma 142,?0 _(C ,25487 INC 1,1545 v] 30,287

LOP ?43.?0 VP 38.945 GAP 5.11 APP 90.83 TAL 246.61 TAP 25.56 RCa 106.35 aPO 179.06 v? 34,93?

GP 18.47 ?AL 166.69 ?AP 127.89 £TS 1_.22 7A( 138.83 [T( 161.61 TaG Z6.63 ETC 18Z.Z_ CLP-130.35

0L4 -16.27 RAL 300.12 RAO 6569.1 VEL

|NJ LAT |NJ LONG |NJ RT ASC

-12,52

27.89

-14.0T

?9,60

-18,06

34.12

13.455 PTH 2,46 VHP 5.288 0Pa -5.16 RAP zgz,T5 ?CO 1.9P73

JNJ ATNTH _NJ TIME PO (S? TIN IN| 2 LAT iN| 2 LONG

25.64 177.26 115.6J 3 I 3_ 1354.4 -8.9_ 18.76

266.68 198,20 95.14 11 39 43 3061.9 ?P.30 ?_P.O_

7,72 176.48 116.65 4 9 52 1121.3 -10.38 .Be

245.39 168.37 94.35 13 5 18 4?70.? 29.89 736,59

354.09 174,26 119.53 4 55 25 9T0.8 -13.99 347.34

224,68 188,67 92,25 14 29 P 4493.3 34.05 Z15.44

N_OoC(_URSE EXECUT|ON ACCURACY OR6_T 0£T_RMINa T|ON ACCURACY

SGT 1812.9 SGR 389.0 SG3 170.4 ST 465.1 SR 250.2 59 9P.7

RRT -._589 RRF -.7143 RTF ,8202 (RT .2059 CR5 -.3553 CST -.9666

SG6 1854,2 R23 ,2J23 RI3 -.6253 LS_ 4T8.9 NSA ?42,9 SSA 19._

SGJ 1831,4 SG2 289,7 ?HA 171.74 £LJ 469.0 _L2 242.8 ALF 8.65

LAUNCH 04rE J4N 7 1966 FLZGHT TIl, q[ 94.00 ARRIVAL 0A T[ APR Jl 1966

HELZO_(NTR|C CON;C OISTANC_ 292,4_0

RL ]47,|0 LAL -,00 LOL 106,24 VL 29,463 GAL -1a,42 A?L 89,08 HCA 140,|3 SNA

RP 108,52 L4P ,59 LOP 246,38 VP 38,854 GAP 5,40 ATP 90,7J TAL 247,23 TAP

RC 107,406 GL 3,46 GP ]9,34 7AL |66,18 ZAP 129,85 ETS 14,21 ?AE 137.41 ETE

PLaNETOCENTRIC CONZC

C3 57.603 VHL 7.590 0LA -16.8_ RAL 301.04 RAO 6589,0 V_L 13.378 PTH 2.45 VHP

141.75 ECC .25165 INC .9J98 Vl 30.287

27.36 RCa 106.08 APO 177,42 VZ 34.920

161.71 7_C 27,44 (TC 183.54 CLP-13_,77

5,372 0PA -4,?J

LNCH J?NTH LNCH T|NE L-| TIME IN| LAT IN| LONG IN| R? ASC IN| ATMTH [NJ rI_[ PO CST TIN

90.00 2 38 12 1924.26 -11.63 23.88 177.69 116,00 5 10 16 1324,3

90.00 I0 5 26 3674.65 27.80 267.6! 188.70 95,59 11 38 I 5074.6

100,00 3 49 57 1692,75 -13.19 6,06 176,89 JJ?.0? 4 1_ 9 109_.8

lO0.OO 1] 34 23 5381.39 29,54 246,21 188,68 94,78 13 4 4 4781,4

110.00 4 37 I 1545,30 -17,20 352.62 174.63 120.0J 5 2 46 945.3

i10,00 13 3 48 _101,60 34,09 225,3J 189.23 92,62 J4 2_ 49 4501,6

0/Fr(R[NT_4L CORRECTiON5 M_0-COURS_ £X_CUT_ON ACCURAC Y

TD( -.2862 TRA-1.6873 T(5 -.??84 _AU .6151 $GT 19|2.8 $GR "385,8 SG3 168.8

_OE -.3004 RRA .1945 Re3 .I790 FAU .08091 RRT -,6782 RRr -.7454 RTF .8203

F_E -,J80| FR_ -.69?9 FC3-J.2161 6SP 57?0 $08 |951,3 R23 ,2406 R13 -.R253

_G6 .4150 _Ra 1,89T3 6C3 .?98? FSP -524 SGJ J93J.0 SG2 280._ THA I72,04

RAP 793.38 ECC 1.94BC

JNJ ? L_T INJ _ LONG

-_.04 I?.0_

?_,29 ?58.97

-9.46 359,?6

29.89 ?37.43

-13.08 345.93

34.08 716,07

C_q6|T 0(T(R_INA TZON aC(URAC_

ST 497.4 5R 731.6 SS 107.6

CRT ,?446 CRS -,445_ (ST -.956?

LSa 5JI.? MS4 ?_5.3 SSA _9.6

EL| 50|.4 EL_ _?.7 4LF _.Jl
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES iVOL 2, 1965-661

LJUNCH OATE JAN 7 1966 FLIGHT TIME 96.00 ARRIVAL CATE APR 13 1966

HELIOCENTRIC CONIC

RL 147.10 LAL -.OD

RP I06.56 LAP ,40

RC 109,770 GL Z,38

PLANETOCENTNIC CONIC

C3 59._56 VHL 7.454

LNCH A?MTH LNCH TIME

90,00 Z 49 5

90,O0 10 0 25

IDO.O0 4 0 13

100.00 11 31 f19

310.00 4 46 J

JJO.OD I3 2 40

OIFFERENT|AL CORRECTIONS

T0E -.3373 TRA-J,9241 TC3 -.8433 BAU .6427

R0E -.2664 RRA .J836 RE3 ,1926 FAU ,07780

FOE -.El07 FRA -.6406 FC3-I.ZJZ3 8SP 6I]7

B0E .4310 BRA |.9328 BE3 .8653 FSP -314

DISTANCE 298.Z86

LOL 106.Z4 VL 29.360 GAL -14.17 AZL 89.33 MCA 143.31 SNA 140.62 ECC ,24854 INC .2746 Vl 30,2B7

LOP Z49.36 VP 38.764 GAP 3.68 AZP 90°54 TAL 245.82 TAP 29,13 RCA 103.82 *PO 175,83 VZ 34.909

GP Z0.59 ZAL 165.6! ZAP I31.36 ETS 16.43 ZAE I36,01 ETE |60,64 7A( 28.41ETC 183,0| (LP-1J3.03

CbA -17.53 RAL 302.02 RA0 6569.0 VEL 13.301PTN 2.43 VHP 5.463 DPA -3.07 RAP 244.09 [CC 1.9J43

L-I TIME IN] LAT INJ LONG IN] RT A$C IN] AZMTH IN] TIME PO (ST TIM IN] 2 LAT IN] 2 L_G

1888.84 "10.57 21.82 178.21 116.42 3 20 34 1288.8 -6,93 15,02

5692.31 27.68 268.88 189.30 96,22 II 33 18 5092.3 28.25 260.26

1639.34 -I2.15 4.13 177.39 1|7,52 4 27 52 1039.3 -8.37 357.38

5397.04 29.43 247,37 |89.50 95.38 13 J 56 4797.0 29.88 236.39

J513.82 -16.19 350,93 173.08 120,53 5 II 17 913.6 -12.02 344.31

31J3,33 34.03 226,Z3 J69,91 93.]6 I4 27 53 4313.3 34.I2 216,96

N|0-COURSE EXECUTION ACCURAC_ ORSZT DETERMINATION ACCURACY

SGT 2013.6 SGR 383.6 SG3 163.0 ST 534.0 SR 21J.2 SS 108.9

RRT -.696J RRF ".7775 RTF .8202 CRT ,288J CR$ -.3352 CST -.9430

SGB 2049.8 R23 .2727 R]3 -.8253 LEA 548.1MSA 202.2 55A 19.8

SGI 2031.6 SG2 272,9 THA 172.3I ELl 538,1 EL2 200.7 ALr 7.56

LAUNCH DATE JAN 7 1966 FLIGHT TIME 98.00 ARRIVAL 0ATE APR J5 1966

HELIOCENTRIC CONIC DISTANCE 30A.13B

RL 147.I0 hAL -.OO bOL 106,24 VL 29.235 GAb -13.91 ATL 89.6J HCA J46.49 SMA 139,92 ECC .24554 ]NC

RP I08.59 LAP .22 LO# 252.74 VP 38.675 GAP 3.94 ATP 90,33 TAL 24A.3_ TAP _0.87 RCA 105.36 APO

RC 112.133 GL 1.52 GP 2].65 ?AL 164.9_ ZAP 133,02 ET$ 18.95 ZAE 134.64 ETE J59.88 ?AC 29.33 ETC

PLANE TOCENTRIC CONIC

C3 53.360 VHL 7.318 ObA -18.4I RAb 303,|0 RAO 6368.9 VEL J3._Z6 PTH 2.42 VHP 5._70 0PA -1.70 RAP

LNCH AZMTH LNCH TIME L-I TIME |NJ LAT INJ LONG INJ RT ASC INJ _ZMTH INJ TIME

90.00 3 2 14 1846.24 -9.27 19.37 178.88 |16.88 3 33 O

90.00 9 35 30 3716.82 27,49 270.65 I90.02 97.09 JI 31 7

100.00 4 12 31 1619.42 -10.88 1.84 178,02 ll8.Ol 4 39 31

100,00 JI Z8 13 5418.89 29.30 248.98 190,26 96.22 ]2 58 32

110,00 4 56 4I 1481.04 -14.98 348.97 175.64 |21.O9 5 21 22

IJO,O0 13 0 33 5130.02 33.98 227.33 190.74 93.93 14 26 3

OIFF£RENTIAL CORRECTIONS MIO-COUR$£ EXECUTION ACCURAC_

TOE --3973 TRA-|.9511 TC3 ".9110 BAU .669l $GT 21]3.4 SGR 382.4 553 138,5

ROE -.2333 RRA .1702 RE3 .Z079 FAU .07442 RRT -.7109 RRF -.8095 RTF .8J93

FOE -.2426 FRA -.5791 F(3-1.2029 8SP 6432 $G8 2147.7 R23 .3093 RJ3 -.8245

9OE .4618 BRA 1.9385 8C3 .9344 FSP -496 SG] 2131.1 SG2 266.7 THA 172.35

• 3900 V] 30.287

J74.27 V2 34,897

186.66 CLP-13?.ZZ

294.87 ECC 1.68|5

PO CST TIM IN] 2 LAT /NJ _ LONG

1246.2 -3.59 J2.62

5116.8 28.|8 262.05

I019,4 -?.03 353,13

4818,9 29.83 240.ZJ

881,0 -10.73 342.42

4530,0 34.15 218.28

ORBIT OET(RNtNA TION ACCURAC_

ST 573.9 SR 189.2 SS IJ7,3

CRT .3338 CRS -.6173 CST -.9292

LEA 590,2 MSA 180.1 $$x 20.1

EL| 579.7 EL2 177.0 ALF 6.95

LAUNCH 0ATE JAN 7 1966 FL|GNT TIME 100.D0 ARRIV4L 0ATE APR 17 1956

N[LIOCENTRIC CONIC

RL |47,10 LAL -,OO

Rp 108.63 LAP .03

RC 1J4,493 GL ,2J

PLANETC_[NTR]C CONIC

C3 51.62e VHL 7.183

LNCN A?NTH LNCH TINE

90.00 3 18 33

90.00 9 48 33

I00.00 4 Z7 42

lO0,O0 I! 22 26

110.00 3 9 37

110.00 12 37 O

OIFFERENTIAL CORRECTIONS

TOE -.4724 TRA-1.9690 TC3 -.9824 8AU .6956

R0E -.1997 RRA .1547 RE3 .2250 FAU .07100

FOE -.2832 FRA -,3J94 FC3-1.190fl 88P 6782

BOE .fl179 BRA 1,9731 8C3 1.0079 FSP -484

0ISTANCE 309.97|

LOb I06.ZA VL 29.|31GAL -|3.65 AZL 89.95 HCA 149.67 SNA 139.03 ECC ,24264 INC ,0490 Vl 30.287

LOP 253,9I VP 38.386 GAP 6.19 ATP 90.03 TAL 242,90 TAP 32.37 RCA 10_.29 APO 172.76 V2 34,866

GP 23,I9 7AL 164,I8 7AP I34.J8 ET$ 21.82 7AE I33,24 ETE 15_.91 7AC 30,82 [TC 188,34 CLP-139.50

0LA -19,30 RkL 30A.27 RA0 6368.9 VEL 13.153 PTH 2.40 VHP 3.689 0PA -.0i RAP 29_.68 ECC |,8497

L-I TIME INJ LAT INJ LONG INJ RT A$C ]NJ ATMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

1793.61 -7.63 16.36 179.7_ 117.35 3 48 27 1J93,E -3.91 9,66

3751,24 27.17 273.12 190.89 98.29 11 24 44 3151.2 28.04 264.56

1370.30 -9.51 339.07 178,83 118.54 4 33 32 970.5 -3.42 552.45

5449.58 29.03 251.22 lel.lB 97,38 12 33 16 4649,6 29.77 242.49

1439.12 -13.49 346.63 176.37 121.7l 5 33 36 839.1 -9.20 340.16

5153,73 33,86 229.37 |9],79 93.01 14 22 53 4553.7 34.18 220.14

M|0-COURSE EXECUTION ACCURACY ORBIT 0ETERN|NATTON ACCURACY

SOT 2215.7 SGR 383,5 SG3 J53.9 ST 627.2 SR 164.3 SS 131.0

RRT -.7233 RRF -.8417 RTF .8|92 CRT .3877 CR9 -.69|8 C$T -.9|61

SGB Z248.6 R23 .3485 R13 -.824fl LEA 642.2 MSA 157.0 SSA 20,4

SGJ 2235.2 SG2 262.8 THA ]72.76 ELl £30.6 EL2 130.6 ALF 6.15

LAUNCH DATE JAN 7 1966 FLIGHT TIME 102.00 ARRIVAL OATE APR 19 J966

HELIOCENTRIC CONIC

RL J47.10 LAL -.OO

RP 108.66 LAP -.I6

RC 116.852 GL -1.41

PLAN_TC_NTRIC CONIC

C3 49.794 VNL 7.057

LNCH ATNTH LNCH TIME

90.00 3 _9 40

90.00 9 38 15

IOO,OO 4 47 5

lOO.OO 1I 13 32

llO.OO 5 15 48

JlO.OO 12 5J 18

DIFFERENTIAL CCRR[CTIONS

TOE -.5661 TRA-1.9739 TC3-1,O563 BAU .7219

ROE -.1616 RRA ,1360 RC3 .244J FAU .06733

FOE -.3309 FRA -.4577 FC3-1,1707 8SP 7133

BOE .5887 9RA 1.9785 8C3 |.0844 FSP -470

01STANCE 315.787

LOL |06.24 VL 29.048 GAb -I3,38 ATL _.3_ HCA ]52.84 SNA 138.16 EC( .23986 ENC -3517 vl 30,287

LOP 259.08 VP 38.499 GAP 6.42 AZP 89.69 TAL 241,39 TAP 34.23 RCA t03.02 APO J7J.29 v2 34.875

GP 23.08 ZAL 163._4 ZAP 134.97 ETS 25.12 ZAE 131.76 ETE ]57.71 ZAC 32.28 ETC 190.71 CLP-I41.29

0LA -20.88 RAL 30_.58 RA0 6_68.8 VEL |_.083 PTH 2,39 VHP 5,830 _Pk 1.99 RAP 296.49 [CC I.BJ�_

L-I TIME IN] LAT IN] LONG IN] RT A$C IN] AZMTH IN] TIME PO CST T|N IN] 2 LAT IN] 2 LONG

J7_.13 -5.30 12,5_ J80.94 ]t7.8_ 4 8 26 IJ26.1 -J.74 3,89

5800.72 26.64 276.64 191,95 99.98 IJ 14 36 5200.7 2?.?3 268.15

1508.58 -7.27 333.39 179.98 119,07 3 12 13 908.6 -5.34 349.01

5493.30 28.62 234.A2 192,33 99,0J J2 43 5 A893,5 29.3? 245,7_

1387.21 -IJ,61 343.78 177.36 122,38 3 48 53 787.2 -7,26 337.39

5187.63 33.63 231.99 ]93.13 96,54 14 ]7 45 45A?,6 34.17 222,7_

MI0-COUR$E EXECUTION ACCURACY ORBIT 0[TERdINATION ACCURACv

SGT 23|8.8 SGR 387,2 5G3 J48,7 ST 691.4 SR |36.3 55 150.2

RRT -,7308 RRr ",8722 RTF .8J95 CRT o4415 (R$ -,750P CST -.9077

SGB 2330.9 R23 .3890 RI3 -.8250 LEA 70?,6 MSA 134.1 SEA Z0.6

5G1 2336.2 5G2 262.3 THA J72.95 EL| 694.1 tL2 12J.P ALr 5.13
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL 2. 1965-66

LAUNCH CAT[ JAN 7 |966 FLIGHT TIME 104.00 ARRIVAL care _PR 21 1966

H£LIOC[NTR|C (ON|( 01STANCE 321.389

RL 147.JD LAL -.00 LOL J0F.24 VL 28.946 GAL -13.11 A?L 90.86 HCA 136.01 5HA 137.31 [CC .2_718 ]NC .856_ Vl 30.287

RP 108.69 L4P -.35 LOP 262.2_ VP 38.412 GAP 6.65 ATP 89.22 TAL 2}g.86 TAP 35,_7 RCA J_4,74 APO 169.87 V2 34.865

RC 119.206 GL -3.48 GP 2?.4§ ?AL J62.03 7JP 135.32 [TS 28.92 ZAE J_0.Jl ET[ 156,24 ?AC 33.93 [TC 193.24 CLP-J43,24

PL4NETOCENTRZC CONIC

C3 48.11_ VHL 6.916 CLA -22.67 RAL ]07.D_ RA0 6_6_.8 VEL |).0J8 PTH Z,]7 VHP 6.004 0PA 4.49 RAP 297,22 ECC |.79|8

LNCH AZMTH LNCM T|N£ L-| TIME IN| LAT |NJ LONG IN| RT ASC ]NJ A?MTH [NJ T|M[ PO CST TIM |NJ Z LAT IN| 2 LONG

_0.00 4 8 iO J634.64 -2,58 7.42 182.70 IJB.2] 4 3_ 5_ 1034.6 1.22 .79

90.00 9 21 J6 5875.07 25.65 ZBJ.B7 J93.23 102.42 10 39 11 3275.1 Z?.JI 27_.30

I00,00 3 13 11 _426.41 -4.53 35].03 J81.6Z IJ9.58 5 3_ 58 826.4 -.56 344.30

|00.00 I0 59 26 5538,53 27,84 259.09 193.74 IO1.15 IZ 3Z 5 4958.3 29.I2 Z50.52

llO.O0 5 46 53 1320.63 -9.16 340.18 178,78 123.08" 6 8 56 720.6 -4.74 333.88

J|O.O0 12 42 |1 5237.08 35.|8 235.78 194.84 98.74 14 9 28 4637.1 34.03 226.64

0IFFERENTIAL CCRREC T|ONS MI0-COURSE E_CUT[ON ACCURACY ORBIT CET[RN|NA TION ACCURACY

TDE -.¢846 TRA-I,9603 TC3-J.J_0_ _AU .74_g S_T _4_0._ 8_R _.2 $_ |4_._ ST 774.0 SR I04,§ SS |7_.3

ROE -.|ZD4 RRA .ll2| RC_ .2_45 FAU ,0_J8 RRT -.7}06 RRF ".8993 RTF .8|98 CRT .4930 CRS -.7909 CST -.9064

rOE -.383J rRA -.3908 FC3-|.J369 BEP 7456 SGB Z4f12,2 R23 .4291 R|_ -.82_§ L$A 792.2 M$A |13._ 854 ZO.4

B0E ,6931 8RA 1.9635 BE3 1.16|0 FSP -448 SGI 2437.7 SGZ Z66.6 THA |7_.|_ ELI 77_.8 EL2 90.7 ALF ].86

LAUNCH _AT£ JAN 7 1988 FLIGHT TIN( |06.00 ARRIVAL DATE APR 23 1966

NELIC_ENTR/C CONIC 0/STANCE 3Z7._7_

RL 147,10 LAL -.OO LOL |O$.24 VL ZB.B&A GAL "|2.B_ A_L 9|._0 HCA |_9.J7 SMA |_6.48 ECC .Z_4_2 ]NC ;.3036 VI ]O.ZST

Rp 108.72 LAP -._ LOP _6_.42 VP 38.327 GAP _._ ATP B8._ TAL 2_,)O TAP _7.47 RCA IO4.46 APO |68._0 VZ 34,856

RC JZJ.357 GL -6.20 GP 30.44 ?AL 160.39 TAP 13_.O6 ET$ 3_.3| 7AE J_8.J7 [TE J54.46 ZA( 35.88 ETC J96.26 CLP-|4_.I9

PLANETC_ENTRIC CONIC

C3 46.702 VHL 6,834 OLA -25,06 RAL 308.88 RAO 6_68.7 VEL 12.964 PTH Z.36 VHP 6.229 OPA 7.62 RAP 297.82 ECC 1.7686

LNCH AZMTH LNCH T_N[ L-! T_NE IN| LAT |NJ LONG ]NJ RT ASC |NJ AZMTH _NJ TIN[ PO C$T TIN IN| 2 L4T IN| Z LONG

_O.OO 4 33 II |496.34 J.88 359.71 I85.58 1|8.2_ 5 18 8 896,5 5.64 333.03

90.00 8 3; 2 7|O,Z0 Z).§8 _|Z.38 194,_9 J06,J_ g Z _2 ||0.2 Z5.57 304.Z8

lO0.O0 3 3| }I |308.Z3 -._4 344.5_ 184.23 I|9.89 6 |3 J9 708.2 _.44 338.01

|00.00 JO 3_ 23 fl661,78 Z6,Z5 Z66.3fl 195,40 104.85 J2 9 45 5061.8 Z8.03 238.00

I|O.OO 6 18 J_ |230°77 -5.79 3_.40 IB0,97 |23.75 6 36 43 630.8 -J._Z 329.17

lJO.OO |2 27 II 5312.01 3Z.26 Z4|.43 197,04 |01.97 |_ 55 4_ 471Z.0 33._7 232.44

DIFfeRENTIAL CORRECTIONS M_0-COUR$[ _X_CUT/ON ACCURACY ORBIT O_TERMINATION ACCURACY

TOE -.8438 TRA-I.�Zi8 TC3-|.202_ BAU .77J8 SGT Z_Z_.O SGR 40_.4 SG_ I_5.0 ST 888.0 SR 66.6 55 _JJ.7

ROE -.0732 RRA .082_ RC) .286_ FAU .0586_ RRT -.722| RRF -.9215 RTF .82_1 CRT .3186 CRS -.7940 CST -.9J_9

FOE -.4337 FRA -.3227 FC3-1.O868 BSP 78|2 5GB 2557.0 RE) .4635 R|3 -.828J LSA 909.7 _SA 99.3 $54 18.E

80_ ,84_9 BRA 1.9265 BC3 |.Z_82 FSP -4Z7 SG| 2_4|.9 SG2 277.2 THA |73.34 EL1 888-6 EL2 56.9 ALF 2._4

LAUNCH 0ATE J4N 7 1966 FLIGMT TIME 108,00 ARRIV4L 0ATE APR 25 |9_

NELIOCENTRIC CONIC 0ISTANCE ]3_.147

RL 147.t0 LAL -,00 LOL 10G.24 VL 28.744 G4L -J2.54 A7L 92.37 HCA J_.33 5MA J35.£7 ECC .23217 INC 2._70_ Vl 30._87

RP 108.73 LaP :.72 LOP 268._9 VP _8.243 GAP 7.0_ ATP 87.74 TAL E_,72 TAP _9.05 RCA 104,|1 APO JET.IT VZ 34.84G

RC 12_,903 GL -9,88 GP ]4.]1 ?AL |58.0I YAP 133,97 [TS 38,36 7AE 12].73 ET[ 152.37 7_C 38.|? ETC 199,9_ CLP-|47._O

PLANETOEENTR|C CONIC

C3 43.790 VHL 6.767 0L4 -28.33 RAL 311.13 RAO _568,7 VEL 12.929 PTH 2.36 VHP _,343 0PA J|.60 RAP 298.13 ECC J.753E

LNCH ATHTH LNCN T_ME L-| TIME TNJ LAT |NJ LONE IN| RT ASC IN| ATNTM IN| TIME PO CET TIN |NJ 2 L4T IN| Z LONE

89.27 6 _4 53 1118.47 14.17 338._ |_.18 |J4.7_ 7 J_ _1 318.5 17.39 3_l.ZO

90.73 ? 7 13 I078'38 14.|8 33_.47 193.19 ||4.?B 7 2_ 13 478.4 J7.4| 32B.Z7

JO0.O0 7 I J7 1097.70 6._6 33_.94 189.25 J|9._3 7 19 33 497,7 10.41 326.ZE

JO0.O0 9 43 32 5862.42 22.05 279.77 19_.66 JlO.7I 11 21 14 5262.4 24.67 271.95

JI0.00 7 ] 10 |098.03 -.74 _28.46 |84.74 124.|8 7 ]9 2_ 498.| 3.T3 322.2_

|I0.00 12 0 8 5434.82 _0.17 2_0.38 |99.7_ J06.89 13 _0 43 4834.8 32.18 241.75

Clr_ERENTIAL C_RRECTION5 MID-COURSE EXECUTION ACCURACY ORBIT 0E TERMJNA TION ACCURACY

roE-|.O_2 TR4-1.8552 7C3-1.2633 BAU .79_8 SGT 2630.8 55R 417.2 SG3 125.9 ST 1050.1 SR 23.3 SS 261._

R_ -,D182 RRA .0427 RC_ ,3066 FAU .053_| RRT -.7004 RRr -.9353 RTF ,8269 CRT .27|| CRS -.5J92 CST -.9289

rOE -,3368 FRA -.2499 _C3-J.0079 BSP 8180 SGB 2663.7 R23 .4885 RI3 -.8331 LSA 10?8.0 NSA 9_,7 554 14._

B_E 1.0634 BRA |.8357 BE3 J.3000 FSP -402 SGI 2647.2 SG2 296.0 THA J73.38 ELI |050.| EL2 22,4 4Lr .34

L4UNCH OAT[ JAN 7 1966 FLIGHT TIME |10.00 ARRIVAL DATE APR Z7 J966

HELIC_ENTRIC C(:_IC 0ISTANCE 338.904

RL |47.10 L4L -.00 LOL 10G.24 VL 28,644 GAL -|2.25 AZL 93.60 HCA 165.49 SMA 134.88 ECC .22982 INC 3.3997 vl 30.287

RP |08.78 L4P -.90 LOP 271.7G VP 38.l_0 GAP 7.26 AZP 8_.51 TAL 23_.|0 TAP 40._9 RCA J03.89 APO 1_5.88 V2 34.838

RC 126.245 GL -|_.03 GP 39.4| 7AL 154.35 7AP |_|.72 [TS 44.|_ ZAE J22;53 _T_ |50.03 7AC 41.O0 [TC 204.47 CLP-|49.46

PLANETOC_NTRIC CONIC

C3 45.928 VHL 6.777 OL4 -32.93 RAL 314.|8 RAO 6_68.7 VEL 12.934 PTH 2.]6 VHP 7.016 0P4 16.75 RAP 297.94 ECC 1.7339

LNCH AZMTH LNC_ TTH_ L-! T|M£ ZNJ LAT INJ LONG |NJ RT ASC IN| A?MTH IN| TIME PO C$T TIN IN| Z L4T IN| 2 LONG

72.44 438 41 l_29,I0 1_.26 lO,O_ 197.40 J19.04 _ 24 I! 929.1 ZO.O! 3.00

107,56 9 27 50 669.26 16.28 306.|_ 197.41 |19.03 9 38 59 69.3 20.02 299.13

72.44 4 58 41 1529,10 16.26 I0,02 197.40 1J9.04 5 24 lJ 929.! 20.01 3.00

107.36 9 27 50 669.26 16.28 306.15 197.41 1J9.03 9 _8 59 69,3 20.02 E99.13

JlO.O0 8 33 6 837.74 9.13 314,77 J93.0J 123.08 8 47 3 237.7 13.43 308.30

llO.00 lO 52 36 3_96.66 23.68 267.94 _0|.48 1J3.4J 1_ 27 33 3096.7 26.90 Z60.ZE

0IFFERENTIAL CORRECTIONS MZ0-COURSE (X_CUT|ON ACCURAC y ORbiT O_T[RM|NAT_ON ACCUR4CY

70(-|.392| TRA-J.72_O TC3-J.2893 8AU .8J_4 SGT 2733.J SGR 432.| _G3 I|4.1 5T 1288.7 SR 42.| $5 32_.O

ROE .047_ RRA -.0|40 RE3 .3172 FAU .04675 RRT -.65_4 RRF -,9334 RTF .8353 CRT -.8363 CR$ .9312 C$T -.948D

FOE -.6356 FRA -.J682 FC3 -.8812 BEP 849| SGB 2767.J R23 .5006 R13 -.8416 LEA J326,4 NSA 103.3 SSA 9.5

B_[ 1.3929 8R4 I.?280 B(_ J.3280 FSP -364 SGJ 274_.0 SG_ 3_4.6 THA |74.00 ELI |289.Z EL2 Z3.J 4LF J78.43
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 2. 1965-66J

LAUNCH OAT[ JAN 7 1966 FLIGHT TINE llZ.O0 ARRIVAL OAT[ APR Z9 1966

_ELIOCEHT#I( CONIC

RL 147,|O LAL -.DO

RP 10#.80 LAP -I,OB

_( 1Z8.5#1 GL "EZ.SA

PLAN[TOCENTRIC CONIC

C3 48.6J9 VHL 6.973

LNCH AZMTH LNCH 71HE

61.08 4 15 9

I18,9Z I0 49 2

6J,OB A J5 9

118.92 l0 49 Z

61.08 4 15 9

118.92 10 49 Z

0IFF[RENT|AL C(_RECTION$

T02-I.9304 TRA-|.SOJ9 TC3-1,2373 BAU ,BR77

ROE ,1Z13 RRA -.O986 RC3 .)014 FAU .03875

FOE -.7579 FRA -.0798 FC3 -.6900 BSP e831

60[ 1.9342 8RA 1.5052 8C3 |.2735 FSP -119

DZ&TANCE 344.64|

LOL 106.24 VL Z8,546 GAL -ij.94 AZL 95.49 HC_ 168.63 SNA 134.12 [CC .7Z757 INC 5.4911 V| }0,787

LOP Z74.9Z VP 38.080 GAP 7,4A AZP 64.61 TAL 233.47 TAP 42.10 RCA 103.60 APO 164.64 V7 34.430

GP 46.E6 7AL 148.43 7AP J27.78 [T$ 50.84 Z_E J|?.95 ET£ 14?.?? 7AC 44.64 EYe 710.28 CLP-J52.36

0LA -39.60 RAL 3|8.9| RA0 6568.8 VEL I}.O)B PTH 2.)8 VHP 7.8|? DPA 23.5! RAP 296.76 Ecc 1.8001

L-I T]HE IN| LAT IN| LON{ INJ RT AS( IN| ATMTH IN| TIME PO CST TIM IN| 2 LAT IN| 2 LONG

1729.23 18.61 27.58 204.88 125.61 4 43 59 11e9.2 23.12 20.93

5785.68 18.62 271.90 204.89 lZ5.60 12 25 26 5185.7 23.14 765.75

1729.21 |8.6J 27.58 204.BB 123.6J 4 43 59 1179.2 23.J2 20.93

5785.68 18.62 271.90 204.69 125.60 |2 25 28 5165.? 73.14 265.25

1729.Z3 18.6J 27.58 ,204.88 J25.61 4 43 59 I|29.2 23.12 70.93

57B5.68 18.62 Z7J.9(] 204.89 125.60 12 25 26 5185.? 23.14 265.25

HID-COURSE EXECUTION ACCURACY CWSIT 0[TERNINATION ACCURACY

SGT 2836.8 $GR 444.6 $G3 99.3 ST |658.2 SR 105.3 5S 421.4

RRT -.5664 RRF -.8954 RTF .6534 CRT -.8223 CRS .9360 CST -.9661

SGB Z873.4 R23 .4901RI5 -.6591 LSA I?lO.I NSA 118.0 SSA 5.3

SGI 2650.I SG2 36_.0 THA I74.85 ELI 1660.5 EkE 59.8 ALF J??.OJ

LAUNCH DATE JAN 7 1966 FLIGHT TINE IJA.0O ARR;VAL DATE MAY J 1966

HELIOCENTRIC CONIC

RL 147.10 LAL -,OO

RP 108.82 LAP -1,26

RC 130.911 GL -33.69

PLAN( TOCENTRIC CONIC

C3 58.981 VNL 7.680

LNCH A_MTH LNCH TJN_

48.04 3 59 2'0

13J.96 12 15 36

48.04 3 59 20

_31.96 12 1_ 36

48.04 3 59 213

131.96 12 15 36

DIFFERENTIAL CORRECTION5

T06-2.9457 TRA-J.0546 T{_-I.O08B BAU .8141

ROE .1377 RRA -.1334 RC3 .220| FAU ,02889

FOE -.9078 FRA .0245 FC3 -,474J BSP 9JgB

BOE 2.9489 BRA 1.0802 BC3 1.0325 FSP -262

CISTANCE 350.348

LOL 106,24 VL 28,449 GAL -11.63 AZL 98.79 HCA J71.75 SHA J33,37 ECC .22538 INC 8.7937 V! 30.267

LOP 276.09 VP 38.000 6AP 7.60 kTP 81.30 TAL 231.80 TAP 43.55 RCA 103.32 APO 163.43 v2 31.872

GP 35.56 ZAL J38.69 ZAP 121.47 ETS _9.J6 ?A_ ||1.09 £TE 146.86 ZAC 49.4? _?C 218.43 CLP-157.39

DLA -49.|1RAL 327.77 RAO 6569.I VEL 13.429 PTH 2.45 VHP 9.384 OPA 32.4| RAP 293.44 ECC 1.9707

L-I TIN( IN| LAT IN| LONG IN| RT AS( IN| AZNTH IN| TZM[ PC) C6T TIN |NJ E LAT IN| 2 LONG

1912._0 I9.92 4_.37 Zig.4? J35.87 4 31 13 13|2.5 2_._ 39.6_

5697.97 19.93 265.16 219.49 135.87 13 50 34 5098.0 15.56 259.41

1912.50 19.92 45,37 219.47 135.87 4 3J 13 I312.5 25.59 39.62

5697.97 I9.93 265.J6 219,49 I3_.87 13 50 34 5098.0 25.36 t39.41

1912.50 19.92 45.37 219.47 I35.87 4 31 J3 1312.5 2_.55 39.62

5697.97 19.93 265.16 2J9.49 135.87 13 50 34 5098.0 23.56 259.A1

MIO-COUR$[ £XECUTION ACCURACY ORBIT O£TERNINATION ACCURACY

SGT 2945.4 SGR 442.3 SG3 BI.2 ST 2227.3 SR 130.5 55 549.4

RRT -,3299 RRF -.7J48 RTF .6899 CRT -.6793 ORS .7967 CST -.9847

$GB 2978,4 R23 ,4398 RJ3 -,8931 LSA 2294,1MSA 132.S $$A 2,6

5GI 2949.0 SG2 4J?.0 THA J77.J| ELI _229.3 EL2 95,7 ALr J77,72

LAUNCH 04TE JAN T 1966 FLIGHT TIME 116.00 ARRIVAL 0ATE NAY 3 1966

HELIOCENTRIC CONIC

RL 147.10 LAL -,OO

Rp 108.8_ LAP -1.43

RE 133.736 GL -49.16

PLANETOC[NTRIC CON|C

C3 1DZ.643 VNL IO.J31

LNCH A7NTH LNCH T|NE

34.66 A 45 53

14_.34 14 19 10

34.66 4 45 53

145.34 14 J9 |0

34.66 4 45 53

145.34 14 19 10

0IFrERENTIAL C_RECTION5

T0£-5.01_5 TRA .0743 TC3 -,4933 _AU o6801

RD[ -.?040 RRA -.3479 RC3 .0475 FAU .0|6_7

F0[-1.0899 FRA .!9!g rc3 -.|437 8SP 9349

BOE 5.0647 BRA .3557 BC3 .4936 FSP -195

0ISTANCE 353.990

LOL 106.2A VL 78.354 GAL -11.30 AZk J06.00 HCA 174.81 SMA 132.65 ECC ,72313 |NC16,0009 Vl 30.287

LOP 751.15 VP 37.92Z GAP 7.7_ kIP 74.06 TAL _50,|0 TAP 44.91 RCA 103.05 APO 162.75 V7 34,8|E

GP 67,6| 7AL 123,48 7AP 112.15 ETS 74.35 7AE |00.14 IT[ 153,60 7AC 5_.63 ETC 734.58 CLP-171,91

OL_ -59.96 RAL 349.10 R_O 6570.0 VEL 1A.966 PTH 2.70 VHP 13.243 OPA 43.43 RAP 2BA._g ECC Z.6897

L-| TIME IN| LAT IN| LONG IN| RT A$C IN| AZHTH |NJ TIM( PO CST TIN |NJ 7 LAT IN| Z LONG

2122.51 |5.6Z 63.|3 249.78 14_.66 _ 21 16 |522,_ 22.40 _9.06

5?42.A8 15.63 264.3| 249.80 J48.$8 15 34 53 5142.5 22.47 160.74

2|22,51 15,62 63.J3 249.78 148.68 S ZJ 16 1572,5 22.40 _9.06

5742.48 15,63 264,3J 249.80 148.68 15 34 53 5|42,5 72.42 260.24

2122.51 15.62 63.J3 248.78 148.68 5 21 I6 1522.5 22.40 59.06

5742.48 15.63 264.31 249.80 146.68 15 54 33 _142.5 22.42 260.74

HID-CO_JRS_ _£CUTION _C_URACY OPSIT _TERNINATION ACCURACY

SGT 3008.6 SGR 567.6 SG3 6|.6 ST 2836.T SR 415.3 SS 709.2

RRT .5857 RRIr .3EEl RTF .956J CRT .9561 CRS -.9236 CST -.99_a

SG_ 30_I.7 R23 -._49 R|3 ,95J! LSA 29_0.| MSA |39.4 $5A 1.3

S_J _27.3 $G2 A_?.2 THA 6.45 EL| 2864.4 EL2 120.4 ALF 7.9_

LAUNCH OAT[ JAN 7 1966 FLIGHT Tilt[ IJg.O0 _RRIVAL CATE MAY 5 1966

HELIO_NTR|C CONIC

RL !47.10 L_L -.OO
RP IO8.67 LAP -J.60

RC J35._53 GL -59.35

PLAN[T(_ENTRIC CONIC

C3 450.37Z VHL 21.221

LNCH A_NTH LNCH TIME

38.46 7 19 37

!41.54 16 33 5

38.46 7 19 37

141.54 16 33 5

38.46 7 19 37

I_I.54 16 33 5 - 693.94

DIFFERENTIAL COPR_CTION$

TDE-].2398 TRA 2.0675 TC3 -.0082 BAU .6034

R02-7.9796 RRA 3.5835 RC3 .O999 rAU-.0060?

FD£-1.2698 FRA .8226 FC3 .0117 85P 8452

BOE 8.07_4 8RA 4.J371 8C3 .100_ FSP -J37

OISTANCE 361.331

LOL J08.24 VL Z8,260 GAL -J0.90 _?L J3J.J4 HCA |77.57 $_A

LOP 2_4.42 VP 37.846 GAP 7.80 AZP 48,88 TAL 2_8.29 TAP

GP 70.28 Z_L 104.67 Z4P |00,43 ErS 139.56 Zk£ 78.?0 ET£

|31.95 £CC .220!2 ZHC4|.JA08 vl 30,2#7

45.86 RCa 102.90 APO 160.99 v2 34.809

212.|6 7AC 60.87 [7C 304.16 CLP 122,_2

OLA -56.81RAL 23.J5 RAO 6572.2 VEL 23.910 PTH 3.31 VNP 17.725 0PA 50.15 RAP 254.08

L-_ T|H_ IN| LAT IN| LONG IN| RT ASC _NJ _ZNTH _NJ T_NE PO (ST T|H IN| 2 LAT

2323.76 2.61 67.40 293.43 146.77 7 38 2J 1723.8 9.29

693,94 2.62 295.A8 293._5 J46,77 !6 44 39 93,9 9.30

2323,76 2.61 6?.40 293,43 146.77 ? _8 _1 1723.8 9,29

693.94 2.62 195.48 293.43 !46.77 J6 44 39 93.9 9.30

2323.76 2.61 67,40 293.43 /46.77 7 56 21 J723,8 9.29

2.62 295.48 293.45 J46.77 16 44 39 95,9 9,30

NIO-COURSE EXECUTION ACCURAC_

5GT J073,T SGR 28J8.5 $G3 46.|

RRT .6286 RR_ ._8_0 RTF .9J_

$GB 3016.1 R23 -.!260 RJ3 .9920

SGJ 2961.4 SG2 571.7 THA 71.77

[CC 8.412D

IN| 2 LONG

63.36

291,47

63.38

291,47

63.36

291,47

OPgIT 0[T[RNINATION ACCURACY

ST 453.4 SR 26|8.7 55 671.4

CRT .8?80 CR$ -.99_0 CST -.92J3

LSA 24J6.| NSA 223.9 $SA .3

ILl 2254.4 _L2 213.6 ALF 79.73
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL 2, 1965-66_

LAUNCH OAT[ JAN 7 1966 FLIGHT T|ME 120.00 ARRIVAL 0ATE MAY ? 1966

HKLJOCENTRIC COMIC 0iSTANC[ 368.525

RL 147.10 LAL -.00 LOL 106.24 VL Z8.167 GAL -10.89 A?L 37.13 NCA

RP J08.88 LAP -J.76 LOP 28T.5# VP 37.772 GAP 8.38 ATP 142.83 TAL

RC 137.863 GL 56.48 GP -67.|7 ?AL 101.68 ZAP J00.0S [TS |98.01 ZA[

PLANCTOC[NTRZC CONXC

C3 699.595 VHL 26.480 0LA 48.14 RAL 3Z5.49 RAO 687Z.7 VEL ZB.65| PTH

LNCH AZMTH LNCH TXME L-| TIME IN| LAT IN| LONG IN| RT ASC IN| ATNTH IN| TIME

49.30 IS 52 35 49Z6.84 -.67 229.4J 234.90 41.BT 17 14 41

18o_o o 4 s 344_.1l -.6S 113.J5 2_4_=: _}.$? 1 I 31

49.S0 15 52 35 4926.94 ".67 229.4J _&._O 41.87 17 14 42

130.?0 0 4 6 3448.1J -.68 JI3.38 234.89 41.87 | 1 31

49.30 15 52 35 4926.54 -.67 229.41 234.90 41.87 ]7 14 42

J30.?0 0 4 6 3445.11 -.65 113.38 Z34.89 41.87 J J 3l

0|rFER[NTXAL CORRECTIONS N/O-COURSE EX[CUTXON ACCURACY

T0G 1.1726 7RA 1._333 TC3 -.0387 BAu J.444_ SGT 889.7 SGR _002.3 $G3 48.4

RO-11.6J99 RRA 4.4078 RC3 ".1802 YAU-.OJ710 RRT .1287 RRF -.994| RTF -.0197

r0E 2.I648 FRA -.6448 FCS .0212 BSP 9983 SGB 30S9.7 R23 -.IlJ0 R13 -.9936

8D21].6789 BRA 4.6665 BC3 .1944 FSP -IS8 SGJ 3003,3 SG2 984.9 THA 88.93

|82.2| SNA 131.Z6 [CC .22Z87 INC52.8672 VI 30.287

227.0Z TAP 49.23 RCA IOZ.O0 APO 160.53 VZ 34,BOA

71.52 ETE 128,33 7AC 86.73 ETC 43.50 CLP J15,71

3.43 VHP 31.033 0PA-69.34 RAP 159.40 ECCIZ.5136

PO CST TIM IN| Z LAT IN| Z LONG

4326.S -6.61 2ZA.AG

Z845.1 -6.60 IO8.40

4326.5 -G.G! 2Z4.46

2845.1 -G.60 I08.40

4326.S -G.61 ZEA.A£

2845.1 -6.60 J08.AO

ORS|T DETERNINAT|ON ACCURACY

ST 294.7 SR 2553.5 $5 1Z£_.6

CRT -.7643 CRS .9994 C$_ .7870

LSA ZB?O,O NSA 192.2 55A .9

ELI 28_3.5 ELZ IB9.3 ALF 95.0?

LAUNCH OATE JAN 7 1966 FLIGHT TIME |22.00 ARRIVAL DATE NAY 9 |966

H[LZOCENTR|C CON|C

RL 147.10 LAL -.0O

RP 108.90 LAP -1.92

RC 140.164 GL 56.81

PLANETO(ENTR|C CONIC

C3 167.928 VHL I2.999

LNCH A?NTH LNCH TIME L-J TIME IN| LAY

58.72 15 Z3 13 4672.02 -7.69

J21.28 22 I8 4 3381.62 -7,67

58.72 15 23 13 4672.02 -7.69

121.29 22 J8 4 338J.61 -7.67

58.72 15 23 13 4672.02 "7.69

121.29 22 J8 4 3381.62 -7.67

0rF_ERENT|AL CORRECT;ON$

TO[ 4.5928 TRA-3.6?S4 TC3 -.J968 BAU ,4468

RO[-].477_ RRA E.3419 RC3 .0298 FAU .0148£

rO£ |,Eli9 FRA -.6852 FC3 -.0766 85P |0333

BOE 4.7866 BRA 4.3586 BC3 .1990 FSP -200

OISTANC[ 3?3.772

LOL 106.24 VL 28.079 GAL -10.46 AZL 66.8? HCA

LOP 290.74 VP _7._ GAP 8.40 ATP 11_.06 TAL

GP -67.19 ZAL I13,32 ZAP IIZ.BO ETS 264,52 lAG

184.89 SMA f30.60 £CC .21996 INC23.J310 Vl 30.287

tES.IS ?AP S0.04 RCA IOI.B? APO IS9.33 V2 34.199

99,47 ETE I_O,20 ZAC 83.89 [TC J09.00 CLP-J?8.00

OLA

IN| LONG IN| RT ASC IN| AZNTH JNJ T|N£

2|3.08 210.15 49.39 1_ 41 3

114.46 210,14 49.39 23 14 26

213.08 2IO.]S 49.39 16 4] 3

|I4.46 210.J4 49.39 23 I4 16

213.08 ZI0.JS 49.39 16 41 S

IJ4.46 2|O.14 49.3g 23 I4 26

N|0-COURSE EXECUTION ACCURACY

SGT 2996.Z SGR ISES.8 SG3 60.4

RRT -.9466 RRF -.8622 RTF .9786

SGB 3362,3 R23 -,2619 RI3 -.9635

SGI 3333.2 SGZ 442.1 THA 153.77

41.20 RAL 309.0J RAC 6570.8"VEL 17.007 PTH 2.92 VHP J4.006 OPA -85.60 RAP 29.83 Ecc 3.7637

PO CST TIM IN| E LAT IN| Z LONG

40?2,0 -JE.BA Z0?.2B

2781.6 -12.83 I08.66

4072_0 -JE.84 Z07.28

2781.6 -12.83 108.86

407_.0 -12,9A 207.28

278J.6 -1Z.93 108.66

ORBIT OET£RMINATION ACCURACY

ST ZII4.B SR 772,9 55 664.7

CRT -.9683 CRS .9420 CST -.9960

LSA 2339.4 NSA 196.9 SSA 1.3

ELI 2244.2 ELI 181.9 ALr 160,3R

LAUNCH 0ATE JAN ? 1966 rLIGN? T|ME |14.00 ARRIVAL 0ATE MAY II |EGG

HELIOCENTRIC CONIC

RL 14?.JO L4L -.00

RP 108.91 LAP -2.07

RE 142.456 GL 49.45

PLAN£TOCENTRZC CONIC

CY 90.057 VHL 9.490

LNCN ATNTN LNCH T_NE

72,73 16 34 46

107._7 20 59 4_

72.73 ]G 34 46

_07.27 20 59 48

110.00 22 30 50

IJO.O0 20 3 |5

_IFFERENTIAL (_RECTION$

TOG 2.9887 TRA-3,?13I TC3 -.6131 BAU .7382

RC[ .0072 RRA .8381 Re3 .0074 _AU .02744

r0£ 1.0748 FRA -.617J FC3 -.2638 BSP ]0852

B0£ 2.9897 BRA 3.8065 BC3 ,6131 rSP -268

O|$T*NC£ 379.375

LOL 106.24 VL 27.985 GAL -10.10 A?L ?4.83 HCA 187.93 SNA |79,96 £CC .218Z0 [NCIS.I?I£ vl 30.287

LOP Z93.90 VP 37.619 GAP B.S2 AZP 105,03 TAL 223.37 TAP 51.30 RCA 101.60 APO I58.31 VZ 34.79_

GP -54.E6 ?kk IZl.37 74P |24.19 ETS 28S,S| 7AE 107.32 ETE 209.22 7AC 78.15 ETC 130.11 CLP-IGA,_O

0LA 3Z.79 RAL 30B.I6 RA0 GSGg.B VEL 14.540 PTH _:64 VHP 9.799 0PA -?0.55 RAP 345.ZZ ECC Z.AB2!

L-I TIME IN| LAT IN| LONG IN| RT ASC IN| AZMTH IN| TIME PO CST TIN IN| Z LAT IN| Z LONG

4327.74 -10.71 187.54 201,1| 58.81 17 46 SJ 3727,7 -IA.77 180.88

3480,99 -J0.70 124.63 201.10 98.82 21 57 49 2880.6 -IA.?5 117.97

4327,74 -]O.?l 187.94 20|.|] 58,$2 17 46 53 3727.7 -li,7? JBO.B_

3480.89 -10.?0 114.63 201.10 88.82 _i 57 49 2880.6 -|4.75 117.87

3201.44 -J9.04 108.04 _0_,08 61,06 23 23 SJ 2601.4 -22.75 lO0.B?

3654,88 -2.60 132.86 ]95,88 95.90 E| 4 lO 3054.9 -7.05 J2£._]

MIO-COURSE EXECUT|ON ACCURACY C_BIT OETERNINA T_ON ACCURACY

SOT 3423,7 SGR 602.1 SG3 BO.B ST |974.1 SR 180._ S3 561.3

RR7 -.7828 RRF -.48_ RTF .9128 CRT -.3832 CRS .1803 CST -.9778

SGB 347&,_ R23 -.3889 RI3 -.9|7J LSA 2050.3 NSA _02.? SSA 1.9

$G1 3436.3 SG2 371.1 THA 172.07 ELl 1975.4 EL2 166.7 ALF |77.9R

LAUNCH OATE JAN ? J966 FLIGHT TINIE IZ?.O0 ARRIVAL CATE NAY J3 1966

HELIOCENTRIC CONIC

RL |47.10 LAL -.00

RP ]OR.92 L4P -2.2|

RC 14A.737 GL 43,62

PLAN_TOCENTRIC CONIC

C3 64.6?8 VHL 8.042

LNCH ATMTH LNCH TINE

90_00 20 9 8

90.00 17 38 40

100.00 22 4 26

100.00 18 23 3

IJO.OO 0 JJ _6

|10.00 18 36 29

DIFFERENTIAL CCRRECT|ON$

TOE 2.2330 TRA-3.4504 TC3 -.9749 BAU ,8427

R0[ .J_J9 RRA .4676 RC3 -.0147 FAU .03545

FOE 1.0065 FRA -.56|7 FC3 -,4749 _SP 11169

BOG 2.2404 BRA 3.4820 BC3 .9746 rsP -323

01STANCE 385.040

LOL 106.24 VL 27.897 GAL -9.78 AZL 78.36 HCA 191.04 SNA 129.33 £CC .21679 INCIJ._41D VI 30.287

LOP 297,06 vP 37,960 GAP 8.66 AZP 101.43 TAL 22].60 TAP 92.64 RCA 101.29 APO 157.37 VZ 34.791

GP -44.08 ?AL 116.26 ZAP 132.89 ET$ 293.47 ZA£ JIA.S9 ET£ 206.29 ZA( 74.17 [TC 138.44 CLP-161._7

0LA 26.96 RAL _O9.49 RA0 6969.2 V£L 13.639 PTH

L-; TINE IN| LAT IN| LONG IN| RT A$C |NJ AZMTH |NJ T|NE

397G.74 -18.64 t39_77 199.94 68.19 21 B 45

4078.4| -3.88 189.19 J92.98 61.93 IB 43 38

3209.05 -22.37 I09,99 20].47 69.G4 22 57 5|

3929.33 -.38 IS2.0] J91.04 60,11 19 18 29

2819.97 -29,SB 83.49 204.26 72,02 0 98 26

S_83o|7 6,11 144.80 |87.02 56,30 19 41 12

MIO-COURS[ EXECUTION ACCURACY

SGT 3348,9 SGR 396,3 SG3 98.4

RRT -.9601RRF -,1260 RTF .8842

SGB 3870.9 R23 -.4809 R13 -.88J6

SGJ 3335.9 5G_ 327,6 THA |76.39

2,49 VHP 8.223 0PA -59,96 RAP 341.42 E(( 2,0644

PO CST TIM IN| 2 LAT IN| 2 LONG

2976.7 -21.42 128.20

3478.4 -7.60 158.49

2605.1 -24.94 102.J0

3325.3 -4.35 J45.45

2220.0 -31.74 ?4.96

3283,2 |.64 135.57

ORbiT OET[RMINATJON ACCURAC_

ST 1793.8 5R 171.A SS 5JR.6

CRT .3689 ORS -.6222 CST -.957|

LSA 1862.9 NSA 2|4.J SSA 3.0

ELI 1794.9 EL2 |59.2 ALF 2.03

2268



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 2, 1965-66)

LAUNCH 0ATE JAN 7 1966

HEL[OCENTR|C CONIC

RL 14?,tO LAL -,DO

RP 108.93 LAP -Z,35

RC 147.008 GL 39.39

PLANETOC[NTR|C CON|C

C3 52.560 VHL ?.250

LNCH AZNTH LNCN TIME

90.DO Zl 30 30

90.00 16 Z7 36

100.00 Z3 9 ZZ

IDD.DD 17 3J Z6

110.00 O 57 9

110.00 19 4 4

FLIGHT TIME IZB.00 &RR|VAL OATE NAY ]5 1966

O|STANC[ 390,713

LOL 106,14 VL 17,B]0 GAL -9,39 AZL 80,35 MCA 194,IT SN4 |ZS,?Z [CC ,21559

LOP 300.12 VP 37.491 GAP B.BO AZP 99,56 TAL 219.B1 TAP 55.98 RCA J00.97

GP -36,51 ZAL 119,11 lAP 159.34 [TS 199.51 ZAE 119.21 [TE 204.58 7AC 71.96

INC 9.6519 Vl 30.tgT

APO 156.41 vZ 34.166

ETC 143.18 CLP-160.69

OLA 23.01 RAL 311.11RAD 6568.9 VEL 1_.1B8 PTH Zo41 VMP 7,500 0PA -51.91 RAP 339.3/ ECC 1,8650

L-[ TIME ]NJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ Z LAT INJ _ LONG

3270.28 -25.05 115.63 198.92 76.35 ZZ Z5 l Z670.3 -Z6.68 107.$4

4283.46 Z.73 176.64 168,15 6|.80 17 39 O 3683.5 -I.06 170.01

2951.54 -17.3Z 91,77 199,50 77,57 25 58 33 1351.5 -28.79 84.ZT

407T,43 4.77 J60.57 187.10 60.46 IB 39 Z3 3477.4 .80 155.B3

Z6ZG.GZ -3Z.80 69.37 200.78 79,79 I 40 56 2026.6 -53.86 60.29

5975.12 9.55 149.69 184.17 57.0Z 19 10 19 55?_,J fl.14 143.38

ORBIT 9[TERNINATION ACCURACY

ST 1668.4 SX 182.3 $$ A$g.l

CRT .5558 CRS -,79TJ CST -.9569

LSA 1733.8 USA 215.5 554 4.Z

ELl 1671,5 EL2 153,6 ALF 3.38

DIFFERENTIAL CORRECT|ON$ MID-COURSE EXECUTION ACCURACv

TOE I.B148 TRA-5,2494 TC3-1.1799 BAU .8994 SOT 3648.1 SGR 324.Z SG3 111.0

ROE .2047 RRA o32GZ RC5 -.0148 FAU .0401$ RRT -.4300 RRF .0548 RTF .8594

FOE .9402 FRA -,4907 FC3 -.6618 9SP 11450 569 5662,5 RZ3 -,4716 RI3 -,8520

BDE 1.9363 BRA 3.2658 BC3 1.2900 FSP -359 $GJ 3650,8 SGZ 291.§ THA 177,80

LAUNCH DATE JAN T 1966 fLIGHT TII_ 130.00

HELIOCENTRIC CONIC 01STANCE 396.411

RL J47.JO LAL -.00 LOL I06,24 VL 27.715 GAL -9.04 AZL 8J.63 HCA 197.32 SNA 128.|3 ECC ,2|457 INC 9.3740

RP IO8.94 LAP -2.48 LOP 303.39 VP 37.427 GAP 9.94 AZP 98.00 TAL 218.01 TAP 55.33 RCA 100.64 APO 155.65

RC 149.266 GL 38.29 GP -_0.90 7AL 130.64 ZAP 144.I7 ET$ 302.37 ZAE 122.23 [TE Z02,54 7AC 71.04 ETC 147.79

PLAN£TOCENTRZC CONIC

C3 45.38_ VHL 6.737 DLA 20.3J RAL 312.86 RAO 95_,7 VEL |2,9|3 PTH 2.35 VMP 7,133 OPA -45,8_ RAP 339.02

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT

90.00 22 1Z 0 3109.03 -27.|6 104.30 197.31 81.65 23 3 49 1509.0 -28.03

90.00 16 O 4 4371.36 5,54 181.37 186.62 61.|9 17 12 52 3T71.4 J.7B

100.00 13 46 31 2804.22 -29.06 82.17 197.9I 82.67 24 33 15 2204.Z -29.77

JO0.O0 17 8 14 4151.40 7.Z3 194.48 195.70 60.92 18 |7 25 5551.4 3,30

110.00 1 18 51 250Z.63 -33.90 59.89 198.21 85,31 2 9 33 1902.6 -34.18

110.00 IT 48 19 40Z3.76 11.41 15Z.43 IB3.JB 57.56 J8 55 25

DIFFERENTIAL CCRRECTZON$ MI0-COURSE EXECUTION ACCURACY

TOE J.5728 ZR4-3.0939 TC3-1,549J BAU .9398 $GT 3743.9 $GR 297.2 SG3 119.4

ROE .2045 RRA .Z520 RC3 -.0034 FAU ,04Z77 RRT -.3709 RRF .J190 RTF .8A36

FOE .8763 FRA -.4121FC3 -.8158 9SP 11758 SG9 3754.9 R23 -.4668 R13 -.8416

9OE 1.5861 BRA 3.1039 8C3 |.54_I FSP -384 SGI 3745.4 SG2 266.6 TMA 178.36

ARRIVAL DATE MAY 17 1966

vl 30.28?

V2 3A.786

CLP-160,Bg

ECC 1.7469

INJ 2 LONG

95,74

174,91

73,44

157,90

50,63

5425,8 7,05 I46,05

ORBIT D£TERMZNAT|ON ACCURACY

ST 1581.7 SR 187.0 $S 465.2

CRT ,5917 CRS -.8628 CST -.9178

LSA 1643.1 USA 131.0 SSA 5.4

ELl 15_5.6 ELZ 150.3 ALF A.0a

LAUNCN 0ATE JAN. 7 1966 FLIGHT TIME J3Z.O0 ARRIVAL OATE MAY Ig 1966

HEL|OCENTR|C CONIC DISTANCE 40Z.099

RL 147,10 LAL -.00 LOL 106.Z4 VL Z7,641 GAL -9,67 AZL 9Z.SZ HC4 200.46 SMA 1Z?.56 [CC .Zl3?0 INC 7,4796 V] 30.ZBT

RP 108.94 LAP -2.61 LOP 306,55 VP 37,364 GAP 9.09 ATP 9?.01 TAL Z16.20 TAP 56.67 RCA I00.30 APO 1§4.91 VZ 34,785

RC 151,_11 GL 33,97 GP -26,65 7Ak 131,31 ZAP 147,89 ITS 305,49 ZA[ IZA,ZB [T[ ZOO,l? 7AC 71,0J [TC 150,98 CLP-161,39

PLANETOCENTR[C CONIC

C3 40.506 VHL 6.364 0LA 19.44 RAL 314,64 RA0 6569.6 VEL 11.723 PTH Z.31 VHP 6.959 DPA -AI,0Z RAP 339.51 [CC J.6666

LNCN AZNTH LNCH TIME L-I TIME ]NJ LAT INJ LONG INJ RT 4SC |NJ AZMTM INJ TIME PO CST TIM INJ Z LAT |NJ _ LONG

90.00 22 39 36 3004.04 -17.9T 96.72 196.22 85.36 13 29 40 1404.0 o28.31 08.0_

90.00 15 46 38 4419.08 ?.05 184.Z6 186.15 62._0 17 0 17 3919.1 3,31 117.5_

100.00 0 15 57 2106.00 -Zg. TO 74.94 196.36 86.A3 ! J 3 ZlO6.O -29.89 66.14

]OO.DO 16 56 54 4192.35 8.58 169.77 185.32 61.76 19 6 46 5591.3 4.68 160.16

JIO.00 I 48 ZO 2416.95, -34.18 53,19 196.56 89.15 Z ZB 37 i816_9 -35.90 43.95

153,98 193,01 57,90 19 48 _A 3454,_ 8.12 147,56

M|D-COURSE EXECUTION AECURACv ORBZT DETERM|NATION ACCURACY

SGT 3639,5 SGR 166.8 SG3 IZ4.B ST ]522.0 SR 191.8 $S 446.4

RRT -,3430 RRF .1276 RTF .8329 CRT .6139 CRS -.9014 CST -.9002

SG9 3848.7 R23 -.4413 RI3 -.8311 LSA 1579.9 USA 137.5 SSA 6.7

SG| 3840.6 SG_ 150.5 THA 179.6_ ELI 1516.T EL2 149.4 ALF 4,54

110.00 J7 41 D 4054.16 1Z,45

DIFFERENTIAL CORRECTIONS

TO( ].4050 TRA-Z.9637 TC3-1.7969 9AU .9731

RDE .2030 RRA .2041RC3 .0130 FAU .04396

FDE .8184 FRA -.357A FC3 -.9395 9SP 1Z097

BOE 1.4196 ERA Z.9707 BC3 1.7969 FSP -401

LAUNCH DATE JAN T J966

HELZOCENTRZC CONIC

RL 147.10 LAL -.00

RP 108.94 LAP -2.72

RC 153,743 GL 32,19

PLANE TOCENTR|C CONIC

C3 36,875 VHL 6.072

LNCH ATMTH LNCM TIME L-I TIME INJ LAT

90.00 12 59 46 293],06 -28,15

90.00 15 40 50 4444.59 7.85

]00.00 O 34 55 2636.90 -29.88

JO0.O0 16 52 18 4113.99 9.29

110.00 Z 4 54 7355.34 -34.13

110.00 17 38 49 4068,31 |2.96

DIFFERENTIAL CORRECTIONS

TOE 1.2900 TRA-2.8454 TC3-Z.0315 BAU 1.0016

ROE .1033 RRA .1684 RC3 .0310 FAU ,04425

FOE .7684 FR4 -.1967 FC3-l.0398 BSP 1241Z

BOE 1.3059 BRA 2.8504 Be3 2.0317 FSP -4ll

FLIGHT T[NE 134,00 ARRIVAL DATE MAY Zl 1966

DISTANCE 407.786

LO_ 106.24 VL 27.559 GAL -9.30 AZL 83.|9 HCA Z03.62 SMA 127.00 ECC .21300

LOP 309.71 VF 37.302 GAP 9.21 AZP 96.25 TAL 214.38 TAP 58,00 RCA 99,95

GP -Z3,35 7AL 131,37 TAP 150.85 ETS 308,0T ZAE J25,7| ETE 198.Z4 7AC ?1._9

INC 6.9153 Vl 30.ZBT

APO 154.06 vZ 34.T_4

ETC J5_.59 CLP-J6Z.03

0LA

INJ LONG INJ RT ASC ZNJ AZMTH INJ TIME

91.41 195.65 88,01 15 48 37

185.71 J89.25 62,7J 16 54 55

69.9! 19_.70 89.]2 1 18 5Z

167.99 195,49 61,46 18 2 32

48.38 195.65 92.J0 2 44 IO

154.76 |83.30 58.09 |8 46 36

MI0-COURSE EXECUTION ACCURACY

5GT 393Z.5 5GR 256.? SG3 118.Z

RRT -.323_ RRF .1127 RTF .8255

$69 3940,8 R23 -.4014 R13 -.8250

SGJ 3933.4 5GZ 2A2,8 THA 178.79

17.1T RAL 316.44 RAO 6568.4 VEL 12.580 PTH 2,gB VMP 6.83? OP4 -3?.08 RAP 340.49 ECC 1.6069

PO CST T|M INJ 2 LAT INJ 2 LONG

133J.I -28.23 81.74

3844.6 4.J3 ITg.0J

2036.9 -19.68 61.02

3614.0 5.4J 161.35

IT55.3 -33,46 39.10

3469,3 8.65 J48.32

ORBIT 0ET£RMIN4TION ACCURACY

ST IA82,4 SR 198.2 5S 451.9

CRT .6511 CRS -.9199 CST -.8849

LSA J537.6 NSA 141.9 SSA 8.0

ILl IA_8.J [LZ IA9.9 ALF 5.03
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL 2 1965-66

LAUNCH DATE JAN 7 J966 FL[GXT TIN[ ]36.00 ARRIVAL DATE MAY Z3 1966

HELIOCENTRIC CONIC

RL 14?.10 LAL -.00

RP 108,94 LAP -Z,B3

RC 155.961 GL 30,79

PLAN[TOC(NTRIC CO_tIC

C3 53.995 VHL 5.831

LNCH ATNTH LNCH T|M[

90.00 23 J5 19

90.00 15 39 $6

]bo_bo 0 49 45

]00.00 18 52 7

]tO.00 2 18 J6

110.00 J7 40 5

0ISTANC[ 413,47!

LOL 106,14 VL 17.477 GAL -7.93 AlL _3.70 HCA 106.77 SNA 1Z6.46 Ice .Z]145

LOP 3]2.8? VP 37.242 GAP 9,36 ATP 95.63 TAL 2|2.34 TAP 59.31 RCA 99.60

GP -E0.75 ZAL 130.91 TAP 133.26 ET$ 310.Z0 7AE ]26.75 ET[ 196.88 ?AC 72.89

OLA ]6.32 RAL 3]8.28 RA0 6568.3 V(L 12.465 PTH 2.Z9 VHP 6.790 CPA -33.79

L-I TIM( IN] LAT IN] LONG IN] RT ASC |NJ ATMTH |HI TIN] PO CST TIN

2878.97 -Z8,32 87.60 ]95.5Z 89.92 24 3 ]B 2279.0

4455.6] 8.19 ]86.34 186.70 82.80 ]6 3, ]2 _SSS.S
Z_8_.12 _tg_s8 _6:Jl J95.5_ _I.07 J 32 _2 i98f;i
422_:69 9:_? 168,4_ 1_;_ 6i.]5 18 2 30 3622_T
2310.13 -33.96 44.86 ]95.29 94.18 2 56 47 1110.2

4072.42 J3.1] ]54.99 183.87 58.14 18 47 58 3471.4

OIFFERENTZAL CORRECTIONS

T0[ ].2JOT TRA-2.732] TC3-2.2596 BAU 1.0Z?Z

ROE .2056 RRA ,1394 RC3 ,0490 FAU .04394

F0E .7266 FRA -.2392 FC3-1.1189 BSP 1Z710

ODE ].Z28] 8RA 2.7357 BC3 2.2602 FSP -417

HI0-COUR$[ EXECUTION ACCURACY

SG7 4023.1 sr_ 253.9 $G3 130.2

RRT -._031 RRF .0907 RTF ,8ZOO

SGB 403I.| R23 -.3570 R]3 -.8196

SG] 4023.8 $G2 24|.9 THA ]7B.90

]NC E.2969 Vl 30.ZB?

APO ]53.33 VZ 34.184

ETC 15§.13 CLP-|6Z.75

RAP ]4].?? ECC 1.§59§

IN] Z LAT IN] Z LONG

-28.05 ?O.g4

4.48 179.61

-29.41 5T,]4

5.?0 161.83

-33.01 35.75

8.80 148.54

(_RBJT DETERMINATION ACCURACY

ST 1458.J SR 106.5 $S 421.8

CRT .6783 CRS -.9500 CST -.BTZZ

LSA 1511.8 NSA 247.5 BBA 9.3

ELI 1464.9 ELI 151.O ALF 5.SS

LAUNCH OAT[ JAN 7 1966 FLIGHT TIFf[ J38.00 ARRIVAL DATE MAY Z5 |966

HELIOCENTRIC CONIC OISTANCE 419.152

RL 147.|0 LAL -.O0 LOL |06.24 VL 27.397 GAL -7.54 ATL 84,12 HCA Z09.92 SNA |25.94 ECC .21207 INC

RP 108,94 LAP -2,93 LOP 316.04 VP 37.184 GAP 9,50 ATP 95.10 TAL 110.69 TAP 60.62 RCA 99.23 APO

RC ]58.188 GL 29.68 GP -18.6_ ZAL ])0,_1 lAP 155,_ ET$ 311.95 ZA£ 127.53 ET[ 195.]6 7AC 73.89 ETC

PLANETOCENTRJC CONIC

C3 3J.609 VHL 5.61_ OLA 15.80 RAL 3Z0.16 RAO 6568,_ V[L 1Z.369 PTH 2.13 VHP 6.T79 0PA -30.96 RAP

5.8822 Vl 30.287

J52,65 VZ 34.78_

157.57 CLP-163.BO

343.Z5 ECC 1.5202

LNCH A?MTH LNCH TIME L-I TIN( IN] LAT IN] LONG IN] RT A$C IN] ATHTH IN] TIME PO CST TIM IN] Z LAT IN] Z LONG

90.00 23 27 48 2841.65 "28.29 84.87 J95.76 91.29 24 ]5 7 2241.7 -27.81 76.23

90.00 15 42 33 4458.26 8.2I 18_.38 187.39 62.81 16 56 49 38_6.3 4.50 179.66

lO0.O0 J I 47 255J.J4 °29.80 63.44 ]9_.?0 92.47 ] 44 18 1951.] "Z9.]4 54.70

]00.00 J_ _5 9 4_.00 9._ ]68,_4 ]8_._8 61._4 18 5 3l 3622.0 5.67 161.80

JJO.O0 2 29 2_ 2278.8_ -33.7_ 42.28 J95.37 95.89 3 7 23 1676.9 -32.61 33.Z4

]10.00 17 43 5# 4069.05 _2.98 J54.B0 164.64 58.1O 18 _1 48 342b.O 8.67 14B.3_

DIFFERENTIAL CCRR_CT_(_)N] HI0-COURS[ _X[CUTION ACCURACY ORBIT DETERMINATZON ACCURACY

TOE J.1570 TRA-2.¢J99 TC3-_.48_9 8AU 1.0509 SGT A|11.4 SGR 256.4 5G3 ]31.3 ST 1445.7 SR Z|6.2 SS 4J5.J

ROE .2091RRA .1146 RC_ .0664 FAU .04_4 RRT -.1789 RRF .0697 RTF .8|59 CRT .7063 CRS -.9662 CST -.8624

FOE .8919 FRA -.1848 r(3-1.1844 BSP J2994 SGB 4119.4 RE3 -.3105 R|_ o.8155 LSA 1498.7 N$A 251.0 SSA ]O.fl

BOE ].]757 8RA 2.6224 OC3 2.48_8 FSP -419 SGI 4J1_.0 SG2 246.1 THA 179.00 EL] 1453.9 EL2 152.2 ALF 6.]0

LAUNCH 0ATE J4N ? J966 FLIGHT TIME 140.00 ARR]V4L 0ATE N_Y ZT 1988

H[L|OC[NTRIC CONIC OISTANC[ 424.828

RL 147.|0 LAL -.00 LOL 106.24 VL 27.319 GAL "1.15 ATL 84.46 HCA

Rp I08.94 k4P -3.0_ LOP 319.20 VP 37.128 GAP 9._5 ATP 94.85 TAL

• c _o.389 _L 28.7S GP: :{S'_Z 7_L 1Z9.1_ zA_ ]57.05 (78 _13.37 _A[
PLAN(TO¢[NTR]_ CONIC

C3 29.976 VHL _.438 OLA J5._4 RAL 322.|1RAO _8._ V[L IZ.Z86 PTH 2.21 VHP _.792 0PA -18.47 RAP 344.88 ECC 1.4887

LNCN 4_MTH LNCH TJH£ L-[ TIME ;NJ LAT IN] LONG IN] RT A$C IN] A_NTH IN] TIME PO CST TIN ]NJ Z LAT IN] Z LONG

90.00 23 38 0 2515._0 -28.23 82.9_ 196.30 92.15 24 24 56 2215.4 -27.62 74.3_

90.00 15 41 51 4449:|_ 7.99 185.97 ]88,29 62.74 17 2 l 3849.J 4.28 ]79.ZE

]00.00 I l] 49 2S25.58 -29,7] 6]._4 ]9_.21 9_.47 l 53 54 1925._ -28.9] 52.83

JO0.O0 17 0 40 4214.2] 9.30 168.00 ]_7.89 _1.46 18_J0 54 3_14.2 5.4J I_].36

JlO.00 2 39 3 2251.81 -33.58 40,4| ]95,8I 96.78 3 16 36 1652.6 -3Z,28 3].41

110.00 IT 49 53 40_9,92 12.66 154.30 18_.59 _7.98 18 51 35 3459,9 8.33 14T.BT

DIFFERENTIAL CORR[CTZON$ M_0_C,_.tR$_[k_UTION ACCURACY OP0|T 0[TERMINATION ACCURACY

TOE 1.0900 TRA-Z.5381 TC3-2'75_6 BAU 1.0904 SGT 4244.0 SGR 2_8.2 SG3 134.0 ST 142J.3 SR Z14.6 55 392.J

ROE .2113 RRA .0899 R_3 .0793 FAU .04355 RRT -._518 RRF* .03|7 RTF .8_29 CRT .7232 CR$ -.8754 COT -.853_

rOE ,6375 FRA -.1603 FC3-l.2749 BsP 14043 SGB 4151,9 RZ3 -.247_ RJ3 o.8228 LSA 1471.4 MSA Z49,4 55A IZ,I

_[ ].JJ03 BRA 2.539_ _C3 2,7578 FSP -473 $G] 4_44._ SG_ _49.8 7HA 179.]_ ELI ]430.7 ELI J54,1 ALF 6.60

213.08 SNA J25.43 [CC .21185 [NC 5,3399 Vl 30.287

208.83 TAP _].8| R_A 98.8_ APO 15_.00 V2 34.?8T

|28.14 [T[ J93.96 7AC 15.41 [TC 159.13 CLP-164.26

LAUNCH DATE JAN 7 1966 FLIGHT TIH( 142.00 ARRIVAL DATE NAY 19 19BB

HELIOCENTRIC CONIC OISTANC[ 430.503

RL i47.i0 LAL -.00 LOt. JO6.Z4 VL 21.242 GAL -6.75 ATL 84.7_ HCA E16.24 SMA 124.94 E(C .71118 INC 5.2SJJ V] 30.281

RP J08.93 LAP -3,]0 LOP 322,37 VP 37.074 _AP 9.7_ ATP 94.14 TAL E08.9_ TAP 83.19 RCA 98.48 APO 15J.39 V2 34.789

RC Z6Z.536 GL 28.01GP -15.49 ZAL |27.85 TAP ]58.58 [TS 314.50 7A[ 128.64 ET[ 192.95 7AC 77.10 ETC 160.47 CLP-J63.OZ

PLANETCK_NTR]C CONIC

C3 27.798 VHL 5.272 OLA 15.49 RAL 3_4.14 RA0 _568.| V[L 1_.214 PTH _.|9 VHP _.82_ OPA -Z_.Z4 RAP 348.6] ECC 1.4_75

LNCH A?MTH LNCH TIN( L-I TIME IN] LAT _NJ L(_IG IN] RT ASC IN] ATMTH IN] TIN[ PO CST TIM |NJ Z LAT IN] Z LONG

90.00 23 46 34 Z798.14 -28.18 81.69 197.|1 9Z.88 24 33 12 2]98.| -_7,49 75.09

90,00 15 55 30 4435,4| 7.56 185.19 189.36 62.63 17 9 25 5855.4 3.84 1T8.49

lO0,O0 1 20 2'0 2508,41 -29.63 60.28 Ig?.Ol 94.13 Z Z 8 1908.4 -Z8.T4 91._8

ZO0.O0 ]7 8 21 4L_hO0.37 8.84 ]67._ 188.68 _1.33 18 18 Zl 3600.4 4,95 160._D

J]O.O0 2 4? 29 223_.7] -35.44 39.1! 196,_5 97.54 3 14 45 I235.7 -32.04 30.16

JI0.00 17 57 41 4045.84 12.J5 I_._3 ]86.?0 5?.80 ]9 5 7 3445.8 7.BJ J47.]Z

D_FFERENT_AL (C_R[(T|ON5 MI0-COURS[ [X[CUTJON ACCURACY OPBIT OETERNINATION ACCURACY

TO[ |.]I_? TRAo2.3749 7C3o2.9249 BAU ].087_ SGT 4_I.1 SGR _?Z.4 8G3 ]30.8 ST J4_8,5 SR 139.0 $5 4J_.3

R0[ ,2187 RRA ,0732 Re3 .0989 FAU ,04072 RRT -.11_0 RRF .0516 RTF .8063 CRT .7697 CRS -.9879 C$T -.8532

FOE ,648_ FRA -.0733 FC3-1.268J BSP ]3223 SG_ 4169.8 RZ3 -.2346 RJ3 -.8060 L$A J513.8 NSA 255.5 S5A J2,B

_OE J.1379 8R4 2.3761 Be5 2,9285 FSP -396 5GI 4_6].6 SG2 265.7 THA J79.19 ELI 1470.O £LZ ]51.4 ALF 7.27
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL. 2, 1965-663 \

LAUNCH 0ATE JAN ? |966 FLIGHT TIME 144.00 ARRIVAL 04TE NA_ }| 1966

HELIOCCNTR[C CONIC

RL 117.|0 LAL -.00

RP }OS.gZ LAP -3.|1

RC 164.699 GL 27,37

PLANETOCENTR]C CONIC

C3 26.233 VHL 5.122

LNCH ATMTH LNCH TIME"

90,00 23 53 53

90.00 16 5 4

IO0,OO I 27 45

I00.00 |7 11 49

IJO.OO 2 55 6

110.00 J8 6 58

01FFERENT|AL CC_RECTION$

TOE 1.1029 TRA-2.259B TC3-3.|690 BAU I.IJZJ

ROE .2228 RRA .0541 RC3 .lilt rAU .03981

FOE .6E19 FRA -.03Zg FCI-I.313B BSP 13668

BOE 1.1252 BRA Z.2605 BC3 3.1709 FSP -406

0|STANCE 436.170

LOL 106o24 VL 27.]67 GAL -6.34 A?L 65.00 HCA E]9.40 5NA |Z4.46 ECC .Ill90 INC S.OOZ? VJ 30.287

LOP 525.53 VP 57.021 GAP 9.94 A_P 93.87 TAL 205.0? TAP 64.47 RCA 9B.OB APO 160,83 V2 34,792

GP -14.29 ZAL |26.33 ZAP |59.95 [T6 3]3,56 7A[ 129.05 ET[ 192.05 ZAC 78.93 [TC 151.64 CLP-165,TB

CL4 15.61RAL 526.26 RA0 6568.l V[L IZ.I49 PTH 2.18 VHP 6.965 0PA -24.20 RAP 546.45 ECC |.43JY

L-I TIME [NJ LAT |NJ LONG IN| RT A$C IN| ATNTH IN| TIME PO CST TIN |NJ 2 LAT IN| 2 LONG

2786.09 -26.15 80.96 196.J7 93,24 24 A0 Zl 2186,1 -27.40 72.37

44|6.67 6.97 |84.|3 190,62 62.49 17 18 41 3816.T $,25 |77.44

2498.07 "Z9.38 59,5| 198.06 94.53 Z 9 23 IBgB,J -28,64 _0.63

4181,93 8,24 166.19 169.94 61.16 |6 27 31 358J.9 4.53 I59.58

2224,76 -_3.34 38.27 J97.SB 9B.D3 3 32 IJ J624,6 -31.67 29.5S

40Z8.00 1|.50 152.55 181.98 57,58 19 14 6 3428,0 1.14 146.17

N|0-COUR$[ EXECUTION ACCURACY (_B|T O[ TERN|NATION ACCURACY

6GT 4353.1 $GR 281.4 SG5 130.9 ST 1466.9 SR 250.0 SS 4|3,4

RRT -.|866 RRF ,040| RTF .807§ CRT .1973 CRS -.9932 CST -.8522

6GE 4362.2 RZ3 -.1948 RI3 -.8074 LSA 1523.4 MSA 2_3.7 SSk |4.0

3G1 43_5,4 SGZ 276.4 THA I79.3J ELI 1480,5 £L2 149.3 ALF T.B2

LAUNCH DATE JAN 7 |966 FLIGHT T[NE 146.00 ARRIVAL DATE JUN Z 1966

HELIC_ENTRIC CONIC OZSTANC[ 441.832

RL |47.|0 LAL -.OO LOL I06.24 VL 27.093 GAL -5.9Z A_L 85.2I HCA

Rp JoB.g| LAP -5.23 LOP 328.70 VP 36.97| GAP 10.09 ATP 93.53 TAL

RC 166.847 GL Z6.BJ GP -I3.26 7AL I24.59 ZAP 161.19 ETS 315.99 ZAE

c3 24._4| VHL 4.964 0LA 15.88 RAL 328.4_ RAD 65_,0 VEL IZ.092 PTH Z.16 VHP

LNCH ATNTH LNCH TZNE L'| TIME [NJ LAT IN| LONG IN| RT A$C ZNJ ATNTH IN| TIME

90.00 0 4 TO 2784.56 -_8.13 80.69 J99.48 93.38 O _0 34

90.00 J6 |G 26 4393.47 6.24 182,8I I9E.06 62.32 17 29 40

lO0.O0 I 34 J8 2493.67 °29.35 59.19 199.36 94.?0 2 15 52

JO0.O0 17 Z8 39 4159.40 7.50 J6&,92 191.36 60.99 IB 38 J8

JiO.OO 3 Z 5 2E19.0] -33.26 57.83 196.86 9B.ZB 3 39 4

110.OO 16 J7 41 4008,83 10.72 151.40 189.43 57.35 19 24 28

DIFFERENTIAL CC_RECT]ON$ MI0-COURS[ EXECUTION ACCURACY

TOE l,J076 TRA-_.JAI5 TC3-3.406_ BAU J.13ZJ SGT 443J.9 SGR 292.3 SG3 130.4

ROE .2273 RRA .0369 RC3 .J236 FAU .03855 RRT -.1532 RRF .0364 RTF .BOT0

FOE .6043 FRA .0JI9 FC3-1.5456 BSP J3936 SGB 4441.3 R23 -.1645 RI3 ".8069

BOE I.|307 BRA 2.1316 Be3 3.4008 FSP -406 SGI 4452.l SGZ 268.9 THA J79.42

222.56 SMA 123.99 ECC .IJZl9 INC 4.7655 V| 30.261

203.|8 TAP 6_.73 RCA 97.68 APO 150.30 V2 34,796

129.40 ETE 191.29 zAC 80.65 [TO |62.66 CLP-|66.53

6.916 0PA -22.32 RAP 350.31ECC J.4OBB

PO CST TIN IN| 2 LAT IN| 2 LONG

2JB4.4 -_7.37 72.10

3193.5 2.49 J76.15

]893.7 -28.59 50.52

3559.4 3.5? J38.34

16J9.0 -_1.76 28.93

3406.8 6.34 145.05

ORBIT 0ETERNINATJON ACCURACY

ST 1488.5 SR 26].7 SS 415.9

CRT .8273 ORS -.9964 CST -._54_

LSA J547.3 MSA 250.9 55A 15.Z

£L| 1504.4 EL2 |45,5 ALF _.55

LAUNCH DATE JAN 7 1966 FLIGHT TIME J4B.O0 ARRIVAL 0ATE JUN 4 ]966

HELIOCENTRIC CONIC 01STANCE 447.487

RL 147.10 LAL -.DO LOL |06.24 VL 27.020 GAL *5.50 ATL 85.41HCA

Rp 106,69 LAP -3,Z9 LOP 33J,67 VP 36,922 G4P 10.24 4?P 93,21 TAL

RC J68.960 GL 26.32 GP -]2,38 lAk 122.66 ZIP 16Z,32 ETS 316.39 ZAE

PLANETOC[NTR[C CONIC

C3 23.600 VHL 4.658 0LA I6.26 RAL 550,82 R*0 6568.0 VEL 12.041 PTH 2,1_ VHP 6.960 0PA -20.55 RAP 332.24 [CO 1.3684

LNCH ATNTH LN(H TIME L-I TIME _NJ LAT IN| LONG ZNJ RT ASC |NJ ATNTN _NJ T_NE PO (ST TIN IN| 2 LAT IN| 2 LONG

90.00 0 9 43 2766.30 -ZB.I4 )0.63 201.02 93.31 0 36 9 ZIB6.3 -27.36 TZ._4

90.00 16 29 30 4366.40 5.38 IBI.Z9 J93.70 62.16 17 42 J6 3?66.4 1.62 114.63

]OO.O0 I 40 11 2494.58 -29,56 39.25 _00.90 94.66 2 21 4_ 1694.6 -26,60 50,58

lOO.O0 17 41 43 4J33.56 6.64 |63.47 195.DI 60.79 18 50 37 3fl33.4 2.69 1fl6,9|

110,00 3 8 37 2217.86 -35.27 37,74 Z00,41 98.33 3 4_ 35 I617.9 -3|.76 26,64

110.OO 18 29 46 3982.65 9.84 150,11 191.07 fiT.I0 19 36 9 3582._ 5.45 143.79

o[FrfRcNT[AL CORR_CTION$ N_O-(OUR$_ _X[CUTZON 4((URd(_ ORBIT O_T_R_NATI_ d(dU_dCv

TOE 1.1221 TRA-1,9963 TC3-3.6469 BAU 1.|514 SGT 4508.I SGR 303.8 SG3 1_9.£ ST ISIB.O SR 275.3 SS 419.8

ROE ,2316 RRA .OZlO RC3 .1342 FAU .03726 RRT -.1196 RRr .0402 RTF .60?3 CRT ,8567 CRS °.9974 CST -.6600

rOE .5_90 FRA .Ofl4B FC3-1.3666 BSP IA196 SGB 4518.3 RI) -.J382 RI3 -.8072 LSA 1579.4 HSA 2A6.O SSA |G,4

BOE 1,14f18 ERA 1.9964 Be3 3.6494 FSP -404 SGI 4506.2 SGZ 3OI.6 THA 179.54 ELI 1536,1 EL2 139.3 ALF 6.84

_25.1_ SNA 123.55 ECC .2J267 INC 4.592_ Vl 30.281

_01.27 TAP 66.99 RCA 97.26 APO 149.B! v2 34.B00

|_9,72 ETE 190.64 7AC 62.66 ETC 163.5? CLP-16T.2?

LAUNCH DATE JAN 7 1966 FLIGHT T|I_ I_0.00 ARRIVAL OATE JUN 6 I966

HELiC_ENTRIC CONIC OISTANCE 453.136

RL |A7.10 LAL -.DO LOt- IO6,24 VL 26.94_ GAL °5.06 ATL 63.36 NC_ 2ZB.BB _AA 123.09 ECC .Z1334 ZNC 4.4200 VJ 30.267

RP 106.66 LAP -3,33 LOP 335.04 VP 36.674 GAP I0.40 A_P 92.91 TAL I99.36 TAP 68.23 RCA 96.63 APO 149.36 v_ 34.B05

RC J71.096 GL _5.66 GP -11.61 ZAL 120._4 ZAP 163.37 ETg 316.58 _AE 130.00 ETE J90.08 ZA¢ 64.95 ETC 164,37 CLP-166.O!

PLANETOC_NTR|C CONIC

C5 22.49_ VHL 4.743 OLA I6.78 RAL 333,2_ RAD 6_67.9 VEL 11.99_ PTH 2.14 VNP 7._5I 0PA -I8._ RAP 364._1 ECC 1.3702

LNCH AZNTH LNCH T_[ L-_ T_M[ [NJ LAT [NJ LONG _NJ RT A$C _NJ A_NTH _NJ T[N_ PC) (ST T[M _NJ Z LAT[NJ Z LONG

90.00 O I4 36 2793.41 -28.I7 81.34 202.80 93.05 I I |Z 2193.4 -27.45 72.75

90.00 16 44 lZ 4335.93 4.4| I79,58 195.54 62.00 17 f16 26 3?35.9 .63 J72.95

IOO.O0 ! 45 3J 2500.33 -29.59 59.66 202.69 94,44 2 27 J2 1900.3 -26,66 5J.00

JO0.O0 17 _6 O 4104.23 5.67 /61,86 J94.85 60.60 J9 4 24 3_04.E I.TI J55.3J

110.00 3 14 50 2_Z0.90 -33.30 37.96 202.21 98.20 3 5! 5J 1620.9 -31,BJ 29,06

IJO.OO 16 43 IJ 39_6,44 8.66 148,69 192.90 56.85 19 49 7 3356.4 4,43 |42,40

O|FF_R_NTXAL CORRECTIONS N|0-COUR$E EXECUT_OI ACCURACY ORBIT 0_TERM_NATION ACCURAC_

TDE |.|4_9 TRA-|.8533 TC3-3,8877 BAU 1.1700 SGT 4580.9 SGR 31_.6 SG3 128.7 ST I_.9 SR 284.9 $$ 42_.2

RDE .2556 RRA .0064 RC3 .1431FAU .03592 RRT -.0864 RRF ,0453 RTF .8081 CRT .B649 ORS -.9965 CST -.6675

FDE .576J FRA .D967 FCI-J.3B23 BSP J4440 5GB 459J.B R23 -,JJ39 RJ3 -.606J L$_ J_20.2 _$A 239,3 $SA J7.5

606 J.1700 BRA 1.8533 Be3 3.8904 FSP -402 SGJ 4561,0 SG_ 314.5 THA J79.66 ELI J576,3 EL2 |IJ.J ALF 9.27

\
\
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 2. 1965-66

LAUNCH 04TE JAN 7 19_6 _LJGHT TIME 15_.00 ARRIVAL 0ATE JUN e 1966

HELIOCENTRIC CONIC

RL J4?.J0 LAL -.00

RP J09.86 LAP -3.36

RC 173.196 GL Z5.43

PLANETOCENTRIC CONIC

C3 21.517 VHL 4.639

LNCH ATMTH LNCH TIME

90.00 0 19 Z

90.00 IT 0 30

100.00 I 50 ZT

100.00 18 IJ 47

110.00 3 20 50

110.00 IB 57 53

OISTANC[ 458.777

LOL i06.24 VL 16.8?9 GAL -4.61 AZL BG.T4 HCA Z32.04 SNA JZZ.67 ECC .21421 _NC 4.Z629 Vl 3O.ZB7

LOP 338.21 VP 36.829 GAP 10,57 _TP 92.63 TAL 197,43 TAP 69.4T RCA 96.39 APO 148.94 VZ 34.BI1

GP -IO.�fl 7AL J18.24 ZAP |64,34 ITS 316.57 ZA[ |30.Z6 IT[ 189.59 7AC 87.06 CTC 165,09 CLP-|68.73

0LA 17.39 RAL 335.87 RA0 6567.9 VEL 11.954 PTH Z.13 VHP T.JZ8 DPA -J7.29 RAP 356.ZZ [CC 1,3541

L-I TIME IN| LAT IN| LONG IN| RT AS( IN| AZNTH [NJ TIME PO (ST TIN |NJ Z LAT IN| Z LONG

280§,41 -28,21 82.22 Z04.83 92,61 1 fl 49 Z205.4 -2T.5§ 73,62

4302,42 3.34 |77.70 197.6| 61.96 |B 12 13 3702.4 -,45 171.07

2510.61 -19.64 60.44 Z04.73 94.04 Z 31 |B 1910.6 -28.T7 51.75

4072.44 4,60 160,|0 196.92 60.43 19 J9 39 3472.4 .63 1§3.36

Z227.84 -33,37 38.51 Z04.Z8 97,89 3 §7 58 J627.B -31.92 79.38

3927,99 7.79 147,I7 194.95 56.61 ZO 3 El 3328.0 3.35. J40.9J

ORBIT DETERM|NAT|ON ACCURACY

ST 1603.6 5R Z96.5 SS 437.6

CRT .9110 CRS -.9939 CST -.9769

LSA 167J.Z MSA 730.9 SSA JB.7

ELl 1626.3 EL2 1Z0.5 ALF 9,6J

OIFrERENTIAL CORRECTIONS N|O-COURSE EXECUTION ACCURACY

TOE 1.1794 TRA-t,7009 TC3-4.1242 BAU 1,1872 SGT 4648,5 SGR 327,7 SG3 |27.6

ROE -2400 iRA -,0069 RC3 ,1302 FAU ,03451 RR? -,0537 RRF .0540 RTF .8090

FOE .3661FRA .1384 FC3-J,3894 BSP J4646 SG8 4660.0 R23 -.0978 R13 -,8090

802 1.2033 BRA J,7OO9 803 4.J210 FSP -387 SGI 4648.5 SG2 327.2 THA 179,78

LAUNCH OAT[ JAN ? |966 FLIGHT TIN( |54.00 ARRIVAL 0ATE JUN 10 1966

HELIOC£NTRIC CONIC OISTANCE 464,4|0

RL 147.10 LAL -,00 LOL |06.24 VL 26.B1! GAL -4.15 AZL eG,B8 HCA 235.21 SMA 122.25 £CC .21529 ]NO 4.1|8T V| 30.187

RP 108.84 LAP -3.38 LOP 341.38 VP 36.785 GAP 10.74 ATP 92.35 TAL |95,50 TAP ?0.7| iCA 93,93 APO 148.37 VZ $4.8|7

R( 17fl.27B GL 74.99 GP -|0.36 ZAL |15.75 ZAP 165,25 ET$ 316,35 ZAE I30,50 ETE 189,16 7AC 89.24 [TC J65.73 CLP-169,45

PLANETO_ENTRIC CONIC

C3 20.661 VHL 4,545 OLA |8.07 RAL 338.6i RA0 6567.8 V(L 11,918 P?H 2.I2 VHP T,2J3 8PA'-J5.76 RAP 358.Z5 ECC 1.3400

LNCH AZNTH LNCH TIME L-I TIME IN| LAT IN| LONG IN| RT AS( IN| AZNTH IN| TIME PO (ST TIN IN| 2 LATZNJ Z LONG

90.00 O 13 I 282Z,O9 "98,25 83,44 207.J1 92°00 l |0 3 1221.l -27.67 74.87

90.00 17 I8 23 4_66,23 2,IB 175.68 I99,93 61.76 18 29 3l 3666.2 -I.62 169.05

100.00 J fig 4 2525,24 -29,71 61,52 20T.03 93.48 2 37 9 1925.2 -28.91 52.8|

JO0.O0 18 Z9 2 4038,32 3,45 J58,2| I99.22 60.29 19 36 El 3438.3 o,53 15|.69

J|O,O0 3 26 44 2238,44 -33.46 39.32 206.6| 97.42 4 4 2 1638.4 -32.08 30.36

l]O.O0 19 I3 52 3897.87 6.66 145,58 |97,23 56.39 20 I6 50 3297.9 2.20 139.33

01FFERENT|AL CORRECTIONS NI0-COUR$E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE I.ZJB2 TRA-|,_422 TC3-4,3595 BAU |.Z049 SOT 4716.6 SGR 339,3 $G3 J26.5 ST J657,9 SR 307.7 $$ 439.4

ROE .1440 RRA -.O|90 RC3 ,J552 FAU .O3317 RRT -.0219 RRF ,0629 RTF .8J|4 CRT .9340 CRS -.9899 CST -.8870

FOE .f1557 YRA .|77fl FC3-J.390I 86P 14894 SG8 4728.8 R23 -,0908 R|3 -.8114 LSA 1728.3 MSA 2Z0.7 $54 19.9

B0E 1.2424 BRA 1.5424 8C3 4.36_3 FSP -396 SGl 4TI6.6 SGZ 339.2 THA |T9.9J ELI 1682.7 EL2 J08.3 ALP 9.87

LAUNCH 0ATE JAN T 1956 FL|GHT TIN( 156.00 ARRIVAL 0ATE JUN IZ J966

HELIOCENTRIC CONIC

RL 147.10 LAL -,00

RP |09.62 L4P -3.39

RC 177o341 GL 24,55

PLANETOCENTRIC CONIC

C3 19.924 VNL 4.464

LNCH A_NTN LNCH TIME

90.00 0 26 38

90.00 17 37 55

100.00 i 59 27

|00.00 IP 47 47

110.00 3 32 37

IJ0,OO 19 3l 6

OIFFERENTIAL CORR[CT|ON$

TOE J.2637 TRA-|.3747 TC3-4.5851 BAU 1.2220

R0[ ,2481RRA -,0199 RC3 .158J FAU .0318|

rOE .5466 FRA .2159 rC3-|.3822 BSP 15135

B0E 1.2BT9 eRA 1.3751 _{3 4._87_ FSP -393

0ISTANC[ 470.033

LOL 106.24 VL 26.743 GAL -3,68 AZL 86.01HCA 238.37 SNA 121.84 ECC .21659 iNC 3.9852 Vl 30.287

LOP 544.55 VP 36.742 GAP 10.92 ATP 92.09 TAL 193_56 TAP 71.93 RCA 95.45 APO 149.23 V2 34._14

GP -9.84 tAL 113.09 ZAP 165.1l ETS 315.92 ?kE 150.74 EYE 189.79 ?AC 91,46 ETC 166.30 CLP-ITO.J3

0LA JB.B3 RAL 34|.5l RAD 6567.B VEL l|,BPT PTH 2,|1 VHP T,306 DPA -14.Z8 RAP .31 [CC 1.3179

L-I TIME INJ LAY IN| LONG IN| RT A$C IN| AZMTH IN| TIME PO CST TIN |NJ Z LATJNJ Z LONG

2843.32 -28,29 84.99 _ 209.66 91,23 1 14 J 2243.3 -7T.BZ 76.33

422T,66 .93 173,52 202.50 61.70 J8 46 22 3627.7 -2.86 16S.89

2544.00 -29.76 62.9| 209.60 92.75 2 41 5| 1944,0 -19.08 34.1s

4002,21 2,23 156.23 201.79 60.18 19 54 29 3402.2 -1.T5 149.71

2252.52 -33,_8 40.40 209.23 96.79 4 J0 9 1652.5 -32.ZB 31.41

3866.45 5.48 |43.92 199.76 56.2| 20 35 33 3266.5 1.00 137.69

M|0-COUR$E EXECUTION ACCURACY OR81T 0ETERN|NA TION ACCURACY

SGT 4781,4 SGR 350.7 $G3 125.2 ST 1720,3 SR 319.8 5s a47.O

RRT .0087 RRF .0757 RTF ,8143 CRT .9536 CRS -.9847 CST -.8978

$G8 4794.2 R23 ,0666 RI3 ,8143 LSA 1793.5 HSA 209.4 ssA 21.2

5GI 478|,4 $G2 350,7 THA .04 ELI 1747,0 EL2 94.5 ALF J0.03

LAUNCH OAT( JAN ? 1966 FLIGHT TIHE 158.00 ARRIVAL OAT[ JUN 14 1966

HELIOCENTRIC CONIC

RL 147.10 LAL -,00

RP 108.79 LAP -3.39

RC J79,385 GL 24,09

PLANE TOCENTRIC CONXC

C3 19.306 VHL 4.394

LNCH A?NTH LNCH TIM(

90.00 0 29 5T

90.00 17 59 1

100.00 2 3 40

100.00 19 7 59

|10.00 3 38 33

II0.00 19 49 34

O_FF[RENTIAL CORRECTIONS

TOE 1.3158 TRA-|.J�?5 TC3-4.T953 BAU 1.2383

ROE .2525 RRA -.0393 RC3 .1587 FAU .03046

FOE ,3384 FRA ,2539 F(3-|.3656 BSP J5362

BOE 1,3398 BRA 1.1981 BC3 4.7979 FSP -39J

OISTANCE 475,646

LOt, 106,24 VL 26.677 GAL -3,20 ATL 86.14 HCA 241,54 SHA 121.45 ECC .2|812 INC 3.8605 V| 30.287

LOP 547.73 VP 36.70| GAP I/.|l ATP 8|,84 TAL 191,62 TAP 73,|5 RCA 94.96 APO 147.94 V2 34.932

GP -9.38 ?AL 110.26 TAP 166.82 ET$ 315.27 ZAE 130,96 ETE 188.47 7AC 93,7J ETC 166.81 CLP-JTO,83

0LA |9.65 RAL 344.5T RAO 6567,8 V(L IJ.86J PTH 2.10 VHP 7.40_ OPA oJ2.85 RAP _.39 ECC 1,3J77

L_ TrM_ IN| LAT IN| LONG IN| RT A$C IN| AZNTH IN| TIHE PO CST TIN IN| 2 LAT IN| Z LONG

2868,99 -28.32 86.87 212.47 90.29 1 IT 46 2169.0 -Z?.9B T8.22

4187.0_ -,38 |7J.26 205.36 61.69 J9 8 48 3587.0 -4.J6 164.6Z

2566.78 -29.94 64,60 2J2.44 91.86 2 46 17 1966.8 -29.26 55,95

3964.49 .95 |54.J6 204.62 60,12 20 14 3 3364,5 -3.03 147.64

2269.90 -33.7| 4J,74 21Z.13 96.01 4 16 23 1669.9 -32,52 31.71

3834.|3 4,25 142.22 202.56 56.05 20 53 29 3234.1 -.24 136.01

HI0-COURS_ EXECUTION ACCURACY ORS|T OET[RMINATION ACCURACY

SGT 4842.6 SGR 361.7 $G3 123.9 ST J790.9 SR 329.7 S$ 454.B

RRT ,0585 RRF .0860 RTF .BJ78 CRT .9697 CR$ -.9784 CST -.9086

SGB 4856,0 R25 .0543 R13 .8J78 LSA 1866.4 M$_ J97.4 55A 22,5

$G1 4842,6 $G2 361.3 THA .17 ELI IB|9.3 EL2 79.3 ALF JO.J4
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES {VOL 2, 1965-66

LAUNCH OAT[ JAN 7 ]966 FLIGHT TINE 160.00 ARRIVAL CAT[ JUN ]6 1966

NEL|OCCNTRIC CONIC _|STANC[ •B|,247

RL 147.]0 LAL -.DO LOL ]06.ZA VL 26.612 GAL -Z.?D ATL 66.Z6 HCA

RP ]08.77 LAP -3.38 LOP 3_0.9] VP 36.662 GAP 11.31 ATP 91.60 TAL

RC 181.409 GL 13.59 GP -8.98 ZAL 107.26 7AP 167.69 ETS 314.40 7AE

PLANETOCCNTRIC CONIC

C3 18.810 VHL •.337 OLA 20.50 RAL 347.80 RA0 6567.8 VEL 11.840 PTH 2.10 VHP

LNCH _ZHTH LNCH TJN[ L-] TIME JNJ LAT ]NJ LON6 JNJ RT ASC ]NJ AZNTH IN| TIME

90.00 O 33 1 2699.02 -Zb.3| 89.06 215.57 69.16 I ZI ZO

90,00 |b 21 AJ 4I••.74 -1.74 168.gO 208.5J 6/.73 19 30 46

100.00 Z 7 48 2593.41 -Zg.BB 66.58 215.57 90.82 2 51 !

100.00 19 Z9 36 3925,59 -.37 15Z.02 Z07.74 60.11 20 35 1

110.OO 3 4• 39 6290.38 -33.65 43.33 Z15.33 95.08 • ZZ 50

110.00 20 9 IA 360J.38 3.00 140.50 205.6A 55.93 ZJ J2 35

0iFFERENTIAL CORRECTIONS NJD-COURS[ EXECUTION ACCuRACv

TOE 1_37§6 TRA-I.O077 TC3-4.9779 BAU 1.2524 SGT 4895.6 $62 372.4 $63 IZZ.A

ROE .2574 RRA -.0473 RC3 .|573 FAU .02902 RRT .0678 RRF .I0|0 RTF .B20B

FOE .5320 FRA ._30 rC3-I.3358 BSP 1551Z SG8 4909.7 223 *0452 RIG ,8208

B0E i.3994 BRA 1.0089 Be3 4,9804 FSP -385 SGI 4895.6 S6Z 371.6 THA .30

244,7] SNA ]Z].07 ECC .2]$90

169.66 TAP 74.37 RCA 94.A4

J3|.Z$ ET[ I68.IB ZAC 96.00

INC 5.7•29 V| 50.287

APO 1•7.69 v2 34,P40

ETC 161.27 CLP-]T].S4

7.512 0PA -Jl.4_ RAP 4.49 [CO 1.3096

PO C$T TAN ]NJ Z LAT IN] Z LONG

2299.0 -26.12 _o.40

554A,7 -5.51 162.24

199_.4 -29.45 _7.80

3325.6 -4.34 145.49

J690.4 -32.78 34.25

3E01.A -1.49 134,30

OROIT _ETERNINATION ACCURACY

ST 187|.1 SR 340.7 SS •63,8

CRT .9620 CRS -.9711 CST -.9192

LSA 1948.6 NSA 185.4 SSA 23,7

ELl 1900.8 EL2 63.3 ALF 10.15

LAUNCH OA TE JAN 7 1966 FLIGHT TII_ 162,00 ARRIVAL OATE JUN 18 1966

HELIOCENTRIC COti|C

RL 147.10 LAL -.00

RP 108.74 LAP -5.36

RC 183.4J3 6L 23.0_

PLANETO(ENTRJC CONIC

C3 lB.A•O VHL 4.294

LNCH AZNTN LNCH T|N[

90.00 O 35 54

90.00 IB •5 55

JOO.O0 2 J| 55

100.00 I9 52 35

110.00 3 5I 0

110,00 20 29 59

0|STANCE 486.833

LOL 106.24 VL 26.548 GAL -Z.19 ATL 86.37 HCA 247.88 SNA 120.69 ECC .Z2193

LOP 354.08 VP 36.624 GAP 11.51 ATp 91.3? TAL 187.71 TAP 75.59 RCA 93,91

6P -8.61 ZAL 104.|0 ZAP 168.42 ET5 313.29 ZAE 131.39 ET( 187.93 7AC 98.30

0LA 21.39 RAL 351.20 RAD 6567.7 VEL JJ.825 PTH 2,09 VHP 7,627 OPA -10.09

L-I T|N( |NJ LAT |NJ LONG IN| RT ASC IN| AZMTH _NJ TIN( PO CST TIN

2933.26 -28.25 91.57 218.94 87.93 1 24 47 2333.3

4|01.16 -3.lfl 166.46 2|J.96 61.84 19 54 16 3501.2

2623.$9 -29.89 68.83 218.98 89.64 2 55 39 2023.7

3885,98 -J.71 I49.85 211.16 60,15 20 57 21 3286.0

2313.71 -33.98 AS.J4 218.82 94.01 4 29 33 1713,7

3768.73 1.76 J38.80 209.00 55.86 21 32 48 3J68.7

OIFF[RENT|AL CC_R(CTION$

TOE 1.4365 rRA -.8|09 rC3-5.J39J BAU 1.2675

ROE .262a RRA -.0559 RC3 .1532 FAU .02770

FOE .5242 FRA ,3300 FC3-J._003 BSP |5723

BOE 1.4603 BRA .8127 BC3 5.1414 FSP -362

M|0-COURSE EXECUTION ACCURACY

S6T 4950.2 $GR 382.4 $63 121.0

RRT .0956 RRF .1153 RTF .8254

5GB 4964,9 RZ3 .036J RJ3 .825A

56| 4950.3 $G2 380.6 THA ,43

INC 3.6313 VI 30.287

APO 147.46 V2 54.849

_TC 167.68 CLP-172.23

RAP 6.6J [CC 1.30_5

IN] 2 LAT IN] 2 LONG

-28.24 82.90

-6.89 159.78

-29.62 60.04

-5.67 143.30

-33.05 36.02

-2.74 132.59

ORBIT DETERMINATION ACCURACY

ST 1952.6 SR 351.4 SS 470,8

CRT ,9904 CRS -.9631 CST -.9287

LSA 203J.5 NSA 173.B $SA 25.0

ELI 1983.4 EL2 47.8 ALF 10.lJ

LAUNCH 0ATE JAN 7 1966 FLIGHT TIME 164.00 ARRIVAL 0ATE JUN 20 lg66

HELIOCENTRIC CONIC

RL ]47.]0 LAL ".00

RP 1OB.?| LAP -5,33

RC 165,395 GL 22.43

PLANETOCENTRIC CON|C

C5 1_.203 VHL 4.266

LNCH ATNTH LNCH 7|_

90.00 0 3_ 38

90.00 ]9 lJ 36

]00.'00 2 16 6

IO0.O0 20 16 50

lIO.O0 3 57 •0

110.00 ZO 5J A5

0TSTANC[ 492.40_

LOL ;06.24 VL 26.486 GAL -I,66 AZL 86.48 NCA

LOP 3_7.26 VP 36,567 GAP 11.73 ATP" 91.|5 TAL

GP °8.28 7AL IDO.BO ZAP 169.11ET$ 311.91 ZAE

251.05 SNA 120.33 ECC .22425

185.75 TAP 76.P0 RCA 93.35

131.60 [TE 167.72 _AC 100,63

DLA 22.28 RAL 354.76 RA0 6557.7 VEk 11.6|5 PTH Z.09 VHP 7,751 DPA -B,76

L-I 71_E |NJ LA7 IN| LONG INJ RT _$C |NJ A?NTH INJ TI_E PO CST TIN

2971.63 -28.12 94,37 _22,58 86,53 I 28 10 2371,6

4056.75 -4.57 163.98 215.73 62.02 20 19 13 3456.7

2657,37 -29.65 71.34 222.67 88.32 3 0 23 2057.•

3846.23 -3.06 147.67 214.89 60.25 21 20 56 3246.2

2339.39 -34.08 47.15 E2Z.6Z 92.P2 4 3_ 40 1739.6

3736.78 ,33 137.13 _|2,65 55.82 21 5A 2 3136._

INC 3,_243 Vl 30.Z67

APO 147,3l V_ 34._38

ETC 166.04 CLP-17_.90

DIFFERENTIAL CORRECTIONS

TOE ].3008 TRA -.6037 TC3-3.2648 OAU 1.2917

ROE .2689 RRA -.0590 RC3 .1468 FAU .0263B

FOE .3166 FRA .3669 FC3-1.2347 OSP 15932

BOE 1.3247 ERA .6066 BC3 5.2668 FSP -380

NIO-COURSE EXECUTION ACCURACY

SOT 5001.2 S6R 391,7 SG3 |lg.i

RRT .1227 RRF .1309 RTF .8304

SGB 5016.5 R23 .0286 R13 .8305

SGJ 5001.4 562 386.7 THA .55

RAP 8.73 ECC I.Z996

IN| 2 LAT IN| 2 LONG

-28.31 63.71

-8._8 157.26

-29.76 62.53

-6,99 141,09

-33.31 37.99

-3.93 130.92

ORBIT 0ETERNINAT|ON ACCURACY

ST 2037.1 SR 362.1 SS •77.2

CRT .9954 CRS -.9546 CST -.9373

LSA 2116.9 NSA 163.3 SSA _6.1

ELI 2068.7 EL2 34.3 ALF lO.04

LAUNCH 0ATE JAN 7 1966 FLIGHT TII4_ |66,00 ARRIVAL OATE JUN 22 1966

HELIOCENTRIC CON|C

RL 147.10 LAL -.OO

RP 108.68 LAP -_.29

RC 187.357 6L Z1.75

PLANETOCENTRIC CON|C

C3 18.106 VHL 4.253

LNCH AZMTH LNCH T|N_

90.00 0 41 16

90.00 19 38 41

J00.00 2 20 26

100.00 EO 4_ 12

110,00 4 4 A7

]10.OO 21 14 21

01STANCE •97.959

LOL ]06.24 VL 26.424 GAL -1.|| AZL 86.58 HCA

LOP .44 VP 36.552 GAP 11.97 AZP 90.93 TAL

GP -7.99 ZAL 97,37 ZAP 169,76 ETS 310.24 7AE

25A._2 SMA 119.98 ECC .22686

Ig3.79 TAP 76.01 RCA 92,76

131.80 ETE 167._2 7AC 102.98

0LA 23.16 RAL 358.48 RAO _567.7 VEL Jl.Bll PTH 2,09 VHP 7.B64 OPA -)._6

L-I TIN[ INJ LAT INJ LONG INJ RT ASC |NJ ATMTH INJ TINE PO CST TIN

3013.86 -27.91 97.44 2_.49 8_.0J | 31 30 2413,9

4012.O2 -5.99 161.46 219.81 62.27 20 45 33 3412.0

2694,J3 -29.74 7•.0_ 226.64 86.89 3 5 20 209•.I

3_O6.98 -4.36 145.5| EIB.93 60.40 21 45 59 3207,0

236?.6? -34.15 49.34 226.71 9J.53 4 44 15 |767,?

3?06,20 -.64 |35._4 216.60 55.82 22 16 7 3J06.2

OIFFERENT|AL CORRECT|ON$

TO£ 1.5697 TR_ -.3821 TC_-5,3403 8AU !.2931

ROE ,Z760 RRA -.09_4 RC3 .1384 FAU .0_A99

FOE ._099 FRA .4056 FC3-J.JgA7 BSP J_A2

BOE 1.5938 BRA .3871 BC3 5.3421FSP -37A

INC 3.4217 Vl 30.287

APO 147,19 ¥2 3•,P6P

ETC 168.36 CLP-I?3.5?

RAP 10.90 ECC ].2980

IN] 2 LAT IN] 2 LONG

-26.31 88.79

-9.66 134.70

-29.86 63.26

-8.29 138.90

-33.56 40.15

-3.JJ J29.32

ORBIT OETERMINATION ACCURACY

Sr 2|24.7 SR 372.7 SS 483,7

CRT .9973 CRS -.943_ CST -,9449

LSA 2205.J NSA J54._ SSA 26,9

ELI 2137,0 EL2 2?.J ALF 9.9Z

NI0-COURSE EXECUTION ACCURAC_

$GT 5043.3 $GR 400.5 $63 J17,8

RRT ,JA93 RRF .J486 RTF .8348

SGB 5059.2 RZ3 .0235 RJ3 ,P3AP

561 5043,7 SG2 395.9 THA .68
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL 2 1965-66,

LJ_NC_ _4T( aAN 7 |962 F;JGMT TINE |66.D0 ARRIVAL ;aTE ,UN ZA 1966

M[L_CCNTRI¢ ¢C,'NIC _$TANC[ 503.493

eL i4?.I0 L4L -._0 L_L 106,E4 VL 26,364 GAL -._ A?L B6.68 MC4

• P |08.65 _4P -5.24 L£._ 3.62 vP 36.5J9 G4P 12.21 A?P 90.73 TAL

• C |89.297 GL 2J.0l GP -7.72 ?AL 93.83 TAP 170.38 ITS 30a.2S 7AE

PLAN[TGC_NTR_{ CCJ_IC

C_ J8.160 _M_ 4.26J CLa 24.02 RaL 2,3_ RA_ 6567.7 VEL 1|.B|3 PTH

LNCH 4ZMTH LNCH TIN( _-| TIME IN| LAT

90.00 0 43 _2 3059.6_ -ZT._9

90.00 20 6 _7 5967.6! -7.39

100.00 Z 25 2 27}3.47 "29.56

|00.00 2! 8 28 5769.0Z -5.6_

_|0.00 _ 12 16 2397,47 -34_iS
1|0.00 2J 37 34 3677,79 -I.72

CIFFERENTIAL C_IIRECTION$ N_-CO_R_ EXECUTION ACCUIACY

_C[ 1.6_09 rRA -.I§06 TC3-_.3B43 BAU 1,3076 SGT _091.3 SGI 408.J SG3 11_.9

R_E .2839 _RA -.0647 RC3 .1274 rAu .02378 RRT .1737 RRF .1639 RTF .8423

roe .499I FRA .438_ F(_-I.J3_B BSP |6322 $_B 5J07.6 RZ3 .0170 R13 ._4ZA

BO[ 1.655d _l'A .1713 BC3 _.38§B FSP -37_ _| _091.8 SGZ 40j,9 THA ._0

2_7.40 SN4 11_.65 ECC .22978

IBI.B3 TAP 79.25 RC4 92.14

|}2,01 [TE 187.3_ _4C 105.55

2.09 VHP 8.027 CPA -6.16

IN| LONG IN| RT A$C IN| 47NT_ JNJ TIME PO CST TIN

100.7_ 2_0.65 83.37 I 34 52 2459.?

15#.95 224.20 62.59 21 15 5 }367.6

7_.97 Z30.87 85.37 3 I0 35 2J35._

143.41 223.25 60.60 22 1| 17 _J69.0

134.06 220.82 55.B5 22 _B 52 _077.8

ZNC 3.5220 v| 30.287

4PO J47.12 vZ 34.8_B

ETC 168.64 CLP-|?4.Z4

R4P 13.06 £CC |.2989

IN| Z LAT IN2 2 LONG

-Z8.22 9Z.li

-JI.0I 152.13

-Z9.89 28.18

-9.53 13_.72

-3_.78 4Z.4_

-8.J9 127.82

_IT _ET[RMINATION 4CCuR_C v

ST Z198.2 _ 382.B SS 484.8

CRT .9966 CRS -.9362 CS_ -.95|_

LSA 227_.4 NSA 147.5 S$4 Z7.5

ELI 223|.0 ELZ 31.3 4LF 9.85

L4UNCH OAT( JAN 7 11166 FL|G_T TIN( 170.00 ARRIVAL CATE JUN 26 1966

HELI¢J_ENTR|C CONIC

RL J4T.JO LAL -.00

RP |08.62 LAP -3.J8

RC 191.218 GL ZO,I9

PLAN(T_ENTRIC CONIC

C_ |_.178 VHL 4.2_T

LNCH ATNTN LNCH TJl4_

90.00 0 46 29
90.00 gO 36 13

Io0.o0 Z 30 I

J00.00 Z1 35 ZZ

]IO.OO 4 20 43

J10.00 ZZ J 9

LOt. I06.24 VL

LOP 6.81 VP

GP -7.48 ZAL

ClSTANC£ 509.00_

Z6,_O5 GAL ,04 ATL 86°78 HCA 260.58 _ 119.30 ECC .25305

36.486 GAP 12.48 _ZP 9(3.93 TAL 179.87 TAP B0.45 RCA 91.50

90,_| ZAP 170.96 (T$ }0_._0 ZA( JAZ.ZO (T[ |87.2I 7AC 107.73

OLA Z4.BZ RAG 6.3_ AAO _567.7 VEL 11.8ZZ PTH Z.09 V_P B.IBO CPA -4.9Z

L-I TIN( _NJ LAT _NJ LON{ IN| RT A$C IN| AZMTN JNJ TJNE PO CST T|M

3108.63 -Z7.I_ J04._7 Z35.02 Bl._6 1 38 IB 2508.6

3924.J9 -8.75 J5_.47 Z78.88 62.96 21 4I 37 33_4.2

2774.B3 -29.30 _0.02 Z3_.33 83.78 3 |6 16 2J74.8

]733.2J -6.84 141.42 227.86 60.83 22 37 35 3133.2

2428.46 -_4.J6 _4.09 23_,7J BB.7_ 5 J 12 IB_6.5

36_Z,39 -Z.69 132.73 225.29 55.9| 23 2 1 _0_2.4

oIrFER[NTIAL CORR[CT|ON5 MIO-CO_R_Y_ £XECUTZON ACCURACY

TOE 1._0_1 TRA .09_1 TC_-5._497 8AU 1.3146 SGT §125,9 S_ 4J_.9 SG3 114.6

ROE .2937 ARA -.0644 RC3 ,ll_ ¥AU .02Z3Z RRT ._008 ARF .1889 RTF ,8460

FOE .497_ FRA .48Z6 FC_-I.O_|4 BSP 16Z74 SGB 5142,7 423 .0182 413 .8461

B0( 1.1342 BAA .l|4B BC3 _,3_10 FSP °36Z SGJ 5J26.6 SG2 407.4 THA .94

INC 3.2247 V| 30.287

APO 147.10 v2 34,889

(TC J68.88 CLP-J74.gJ

RAP 15.24 ECC 1.3074

JNJ 2 LAT IN| 2 LONG

"28.03 95.7J

-12.30 149.60

"29.85 71.26

-10.6B 134.73

-55.96 44.85

-7.1_ 126.47

OABIT CETERNIN4T|ON 4CCURAC_

ST 2288.9 SR 393.7 $S 495.9

CAT .9936 CRS -.9267 CST -.9576

LSA 2369.9 NSA 144.7 SS_ 27.4

ELl 2322.1EL2 4_.6 ALF 9.70

L4UNCH 0_7£ JAN T 1966 FLIGHT TIME 172.00 ARRIVAL OATE JUN EB |966

NCL|OC£NTRIC CONIC

RL 147,10 LAL -.00 LOL IO6.24 VL

RP |08.59 LAP -3.11 LOP 9.99 VP

GP -7.26 ZAC

0[STANCE 514.490

26,247 GAL .65 _L 86.87 HC4 263.76 SNA 118.97 ECC .23669

36,458 GAP 12.76 47P 90.34 TAL 177.91 T_P' 61.67 RCA 90,B|

96.52 7AP 171.50 ETS 303.15 74£ 132.40 ET£ 187.07 7AC 110.12RC 195.115 GL 19.31

PLANETOCENTR|C CONIC

C3 I6.772 VNL 4.333 Oc_ 25.55 RAL I0.45 RA0 6_6?.8 VEL 11.839 PTH 2.J0 VHP 8.346 0P4 °3.69

LNCN AZNTH LNCN TIME k-I TIME JNJ _AT INJ LONG IN| RT A$C IN| ATMTH [NJ TIME PO CST TIN

90_00 0 49 13 3|60_ -26.60 107.94 239.60 79.90 J 41 53 2_60.3

90.00 Zl 6 12 36B2.53 -10.03 1_4°08 233.83 63.3B 22 I0 54 3282.5

I00.00 2 3_ 33 2817.49 -28.94 83.|4 240.02 82.18 3 22 30 2217,5

100.00 22 2 33 3700._6 -7.92 139.59 232.71 61.08 23 4 14 3100.6

110.00 4 29 47 2460.0? -34.09 56.55 240.58 87,26 5 10 47 1860,1

110.00 22 24 48 _6_0.74 -3.52 131.60 230.00 55,98 23 25 19 3030.7

O_FFER[NTXAL C(_tRECTION$ MID-COURSE EXECUTION ACCURACY

TOE 1.76|_ TRA .3447 TC_-_.2784 BAU 1._249 SGT _157,7 SGR 421.6 SG3 112.6

ROE .3038 RRA -.0630 RE3 .1021 FAU .02110 RAT ._2_8 RRF .20_5 RTF .852§

FOE .4831 FRA ._J90 PC3 -.9731BSP 16461 SGB _174.9 R23 .OI_? R13 .B_ES

BOE 1.7875 BAA .3fl04 BC3 5.2794 FSP -360 SGJ 5158.6 SG2 411.0 THA J.05

INC 3,i290 v! 30.2#?

4PO 147.13 vz 54.900

ETC 169.08 CLP-175._7

RAP 17.43 ECC 1.3089

IN| _ LAT IN| Z LONG

-17.72 99.46

-13.52 147.15

-Z9.72 74.42

-IJ.T2 132.86

-34.09 47.3l

-7.96 12_.33

ORBIT DETERMINATION ACCURACY

ST 2338.4 SR 402.7 S$ 4_9.5

CRT .9_89 CR$ -._154 CST -.9614

LSA 241B.) MSA 143.6 SSA 27.0

ELI 2372.0 £L2 58.9 ALF 9.67

LAUNCH DATE JAN 7 1966 FL|GHT TIN( 174.00 ARRIVAL DATE ION 30 1966

HELIC_ENTRIC CONIC

RL 147.10 LAL --00

RP" 108.55 LAP -3.0_

RC 194.969 GL 18.36

PLANE TO(ENTRIC CONIC

C3 19.364 VHL 4.400

LNCH A?MTN LNCH T_M_

90.00 0 _2 13

90.00 2J 36 26

100.00 2 41 49

I00.00 22 29 33

IlO.O0 4 _9 42

IJ0.O0 22 48 9

0Z$TANC( 5J9.945 j

LOL 106.24 VL 26.190 GAL 1.28 AZL 86.97 HCA 266.94 SMA J18.65 Ecc .24072 ;NC 3.0345 VI 30.287

LOP 1_.18 VP 36,425 GAP 13.0_ AZP 90.|6 T_L 11_.96 TAP 82.90 RCA 90.09 APO 147.22 V2 34,912

GP "7.06 7AL 82.81 TAP 172.00 (TS 299.96 ZAE 132.59 £T( 186.96 ZAC 112._2 ETC 169.23 CLP-176.23

DLA 26.Z0 AAL 14.62 RAO 6567.8 VEL 11.864 PTH 2.10 VHP B.524 OPA -2.48

L-I TIME IN| LAT IN| LONG JNJ RT ASC IN| ATMTH IN| TIME PO CST TIN

3213.7_ -2_.90 111.7| _4A.34 78.14 1 45 46 2613,8

3843.68 -11.20 151.B3 239.01 63.B2 22 40 32 3243.t

2860.42 -28.50 86,_6 _44.89 80.59 3 Z9 _9 2260.4

• 6_E.E? -8,85 l_B.Ol 2_7.77 61.33 23 30 45 3072.3

2491.60 -33.96 59.01 245.6_ 85.82 5 ZI 13 1891.6

_6J_,86 -4.16 130,71 Z3A.90 96,04 23 48 23 3013.9

OZrF(AENTIAL C<_R6CTIONS

TOE 1.B15J TRA .6J03 TC3-5,1514 BAU 1.3338

ROE .3J_4 RRA -.0_98 RC3 .0_?_ rAu ,01988

FOE ,4716 FRA ,5_7_ FC_ o.8887 BSP 16618

B0[ 1.8423 BRA .6132 8¢_ _.1_2! rsP -3_7

NJO-COURS[ EXECUTiON ACCURACY

SGT _J88.9 5GR A_6.B $G3 I10,7

RRT ,_4_ RRF .22_ RTF .B_gl

SGB _Z06.4 RZ3 ,OJ0_ RJ3 .B_91

SG| _189.9 SG_ 4J3.7 THA 1.J6

RAP 19,63 £CC J.3187

IN| 2 LAT IN| 2 LONG

-27.28 JO3.31

-14.63 144.83

o29.5J 77.60

-12.61 J3J.24

-34.16 49.77

-$,_9 124.43

ORBIT DET[RM]NA T_ON ACCURACY

5T 2382.Z SR 411._ $S 486.6

CRT .9B27 CR_ -.904J CST -.96_|

LSA 2461.5 MS4 145.5 SS4 26.1

EL| 2416.3 EL2 75.1 ALF 9,64
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES 4VOL 2 1965-66p

!

/

LAUNCM 0ATE JAN 7 1966 FLIGHT TIME 176.00 ARRIVAL C&TE JUL Z J966

116.34 ECC .26519 INC Z.9405 VI 30,267

84.13 RCA 89.33 APO 147.35 v2 34.924

]66.66 ZA¢ 114,92 [TC 169.33 CLP-I?6,B9

HELIOCENTRIC CONIC 01STANCE 525°366

RL 142.10 LAL -.00 LOL 106,24 VL 26.134 GAL ].94 ATL 87.06 HCA 270.12 SMA

Rp 108.51 LAP -Z,94 LOP 16,37 VP 36.396 GAP |3,36 AlP 89.99 TAL 174.01 TAP

RC 196.842 GL J7,36 GP -6,86 74L" 79.09 7AP 172.46 ET$ 296.28 74[ 13Z.77 [TE

PLANETOCENTR[C CONIC

C3 20,174 VHL 4.492 0LA 26.75 RAL 16.62 RA0 6567.8 VEL 11.896 PTH Z.11 VHP 6.716 DPA -J,3D RAP 21.65 [CC 1.3320

LN(H ATMTH LNCH TIME L-I TIME ZNJ LAT |NJ LCNG |NJ RT A$C ;NJ ATMTH IN! T|NE

90.DD D 55 40 3266.|Z -25.09 115.48 249.2D 76.42 I 50 B

90.00 22 6 33 3808,61 o12.24 14_,_0 244.37 64.27 23 10 2

100.00 Z 49 4 2902,55 -28,00 89.29 2A9,91 79.04J 3 37 27

100.00 22 5_ 30 36A9.62 -9,fl9 136,73 242.99 61.5_ 23 56 A0

110.00 4 §0 33 2522.42 -33.78 6|,40 250,89 84,41 3 32 36

110.00 23 10 51 3602.5J -4.59 110.12 239.95 56.09 24 IO 53

DiFFERENTiAL C_RECTIONS MID-couRSE EXECUTION A(CUR_CV

TOE 1.8608 TRA .B692 TC3-4.9723 BAU 1.3412 SGT 5215.3 $GR 430.9 SG3 108.8

ROE ,3281RRA -.0549 RC3 °0?3| FAU .01869 RRT ,26?3 RRF .2407 RTF .8639

FOE .4584 FRA .5963 FC3 -.6019 B$P 16767 $GB 5233.! RZ3 .0OBI R13 .965S

B0E 1.8895 BRA .8909 BC3 4.9728 FSP -353 $GI 5216.6 SG2 4|5,1 THA 1.27

PC) (ST TIM IN! 2 LET IN! 2 LON_

2666.1 -26.71 107.J9

3206,6 -15,6J 142.74

2302,5 -29.22 60.69

3049,6 -13.32 129.92

1922,4 -34.18 52.18

_002,5 -9.01 123.S2

ORBIT DETERMINATION ACCURACY

ST 2A07.9 $R 419.2 SS 4_0.9

CRT ,9751CRS -.8917 CST -.9680

L$A 2486.3 M6A 149.9 S$A 24.6

ELI 2442.4 EL2 91.6 Akr 9.65

LAUNCH DATE JAN 7 1966 FLIGHT TIIAE 178,O0 ARRIVAL DATE JUL 4 1966

HELIC(ENTRIC COqlC 01$TANC_ 330.747

RL I_7.10 LAL -.O0 LOt. 106.24 VL 26.079 GAL 2.63 47L 87.13 HCA 273.31 SNA 118.04 EC¢ .23014 1NO 2.6464 V! 30.267

RP 108.47 LAP -2.84 LOP !9,56 VP 36.369 GAP 13,13 ArP 89.84 TAL 172.07 TAP 85.58 RCA 88,52 APO 147.57 V2 34.936

RC 198,673 GL 16.3l GP -6.71 ZAL 73,41ZAP 172,46 ET$ 292,07 ZAE !32,95 ETE 186.76 ZAC 117,34 [TC J69.43 CLP-I??.55

PL_NETO(ENTRIC CONXC

C3 21.229 VHL 4.60_ 0LA 27.19 RJL 23.03 RAO 6567,9 VEk 11.942 PTH Z.|3 VHP 8.925 DPA -.14 RaP 24.0_ £CC 1,3494

LNCH ATMTH LNCH TIME L-| TIME IN! LAT ;NJ LONG IN! RT A$C |NJ ATMTH _NJ T|NE PO_6T TIN _NJ Z LAT IN! 2 LONG

90.00 O 59 57 3321,79 -24.18 119,33 234.17 74,79 1 55 19 2721.6 -26.03 i!0.97

90,00 22 35 48 3779.53 -13.10 !48,08 249.86 64.67 23 38 47 3179.6 -16,A1 140.96

100.00 2 57 35 2942,58 -27,43 92.13 _55.06 ??,67 3 46 38 2342.6 -28.67 83,_2

I00.00 23 20 51 3634,00 -I0,09 135.84 248._1 61,7J 24 ZJ 25 3034.0 -13.80 129.01

110.00 5 Z 25 2551.96 -33.36 £3,67 256,26 83.08 5 44 57 |952,0 -34.|5 34.48

110.OO 23 32 3l 3597.38 °4,79 129.85 24fl.09 56.11 24 32 28 2997.4 -9.20 J23.fi4

DIFFERENTIAL (CRRECTION$ MI0-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.8988 TR_ 1,1832 TC3-4,7452 BAU 1,3469 $07 3237.6 $(._ 434.0 SG3 107,0 ST 2416.4 SR 425.8 $5 473.9

ROE .3420 RRA -,0482 RC3 .0587 FAU ,01754 RRT .2687 RRF .2f199 RTF .8729 CRT .9661 CRS -.6763 C5T -.9705

FOE .4446 FRA .6369 FC3 -.7152 B$P J6891 5_8 _2_3.6 R23 .0066 RJ3 ,_729 L$A 249_.9 NSA 156.6 5SA 23.*

BD[ i.9294 BRA |,!842 BC3 4.7456 F$P -350 $GI 5239.J SG2 4|3,4 THA 1.3B ELI 2451.2 EL2 108.3 ALF 9.68

L_UNCH DATE J&N 7 1966 FLIGHT TIN( _60.00 ARRIVAL D&TE JUL 6 1966

H[L|OCENTRIC CONIC

RL J47°J0 LAL -.00 LOL J06.24VL

RP J08,43 LAP -2.73 LOP 28.75 VP

RE ZO0.ABl GL 15.22 GP "6.56 ZAL

PLANETOCENTRI_ CONIC

C3 22.560 VHL A.750

LNCH A_NTH LNCH TZME _NJ LAT

90.00 l 5 39 -23.23

90.00 23 3 !9 -13,72

100.00 3 7 39 -26.69

100,00 Z3 _4 0 -10.33

110.00 5 15 !8 -33.31

!lO.O0 23 52 31 -4,72

DIFFERENTIAL (ORR_CT_ON$

TOE !.93!3 TRA J.4960 TC3-4,4709 6AU 1,3485

ROE .3571RRA -,0395 RC3 .045_ FAU .01633

FOE .4318 FRA ,68Ol FC3 -.6268 B$P 16910

BOE 1.9640 BRA 1.4963 BC3 A.4711F$P -343

01STANCE 536.082

26,025 GEL 3,35 AZL _7,_23 HCA 276.50 SNA 117,75 ECC .25560 INC 2.7516 VJ 30.267

36,342 GAP 14.1! ATP B9_69 TAL J70,]5 TAP 86.64 RCA 87.65 APO 147,65 VZ 34.946

71.76 ?AP 173.20 [TS 267_32 ?bE 133.13 ET( 186.66 ?kC 119.75 ETC 169.46 CLP-178,22

DLA 27,ill RAL 27.19 R40 6567.9 VEL 11.997 PTH 2.I4 VHP 9,151 0PA 1.00 RAP 26.32 ECC 1.3713

L-I T_ME !NJ LONG _NJ RT AS( IN! A?NTH _NJ 7IN_ PO C$T TIM _NJ 2 LA7 IN! 2 LON_

3372._1 122.56 259.22 ?3.34 2 ] 51 Z77_.5 -25.29 114.fl0

3158.22 !46.62 255.41 64.98 24 5 57 3158.2 -16.96 139.66

2979,22 94.71 260.31 76.43 3 57 18 2379.2 -28.49 96.28

3626.74 135.43 253.67 61,79 24 44 27 3026.7 -14,02 126,59

2579.75 65.81 261,74 BJ.84 5 58 17 1979.8 -34.08 56.65

3598.98 129.93 250.2? 56.11 24 52 50 2999.0 -9.14 123,63

M;_-_(_JRSE _X_(UTION JCCURACY _BIT DE TERMJNA TJON AC(URA_Y

$6/ 3_54.0 SGR 4_6.2 SG3 |05.2 ST 2411.7 $R 431.0 S$ 466.9

RRT o3101RRF .2807 RTF ,8795 CRT .9557 CRS -,6639 CST -.9727

5GB 5272.1R2_ .006_ RI3 .8795 LSA 2486.4 MSA 165.3 $SA 21,6

55| 5255.8 SG_ 414,6 THA 1.4_ ELI 2446.7 EL2 1_5.0 ALF 9,72

LAUNCH DATE JAN 7 1966 FLIGHT TII_ 162,00 ARRIVAL DATE JUL 8 1966

HELIOCENTRIC CONIC

RL 147.10 LAL -,OO

RP 106,39 LAP -2.62

RC 202.264 GL 14.12

PLANETO(ENTR_( CONIC

C3 24.203 VHL 4.920

LNCH AZMTH LNCH TIME

90.00 1 13 40

90.00 _3 27 _3

100.00 3 !9 28

lO0.O0 O e 41

110.OO 5 29 8

110.00 0 15 31

0ISTANCE 541.363

LOL 106.24 VL 25.972 GAL 4.10 ATL 87,34 HCA 279.69 SNA 1|7.46 ECC .26164 INC 2.6553 Vl 30.267

LOP 26,94 VP 36.317 GAP 14.52 A?P 69,_ TAL 168,_3 TAP 87.92 RCA_ 86.73 APO 146,20 V2 34.961

GP -6.42 ZAL 66.24 7AP |73,48 ETS _82,03 ZA£ 133.29 ETE 186.61 ?AC 122.16 EtC 169,45 CLP-J?6,B9

0LA 27.72 RAL 3!.27 RAO 6366.0 VEL 12.066 PTH 2,16 VHP 9.396 DPA 2.11 RAP 28.57

L-I TIME INJ LAT INJ LCNG INJR? A$C INJ AZMTH INJ TIN( PC) CSt T_N INJ 2 LAT

3416,84 -22.33 125.50 _64,36 72,12 2 10 36 2816._ -24.57

3748.22 -J4,00 146.22 260.93 65.14 24 30 21 3145.2 -17.2a

3011.28 -26.36 96.95 265.65 75,56 4 9 39 2411.3 -26.11

3629,01 -10,25 135,56 259.0_ 6J.77 I 9 11 3029.0 -13.g5

2605,50 -33,05 67,77 _67._ 80,71 6 12 33 2005.5" -35.97

3607.56 -4,40 130.36 _55.4_ 56,0? J 15 3g 3007.6 -B,e2

01FFERENTIAL CORRECTIONS

?DE 1.0467 TRA I.$?.02 TC3o4,J737 BAU 1.3305

RDE .3728 RRA -.029J RC3 ,0330 FAU .01525

FDE .4165 FRA .7233 FC3 -.54_A BSP J7024

B0E !.984D BRA I.$205 BC3 A.1738 r$P -340

MJO'C(_JR$E EX_CUf]_q A((URACV

SGT 5267,e $_fl _?.| $¢3 103.3

RRT-3301RR_.E99_RTF .886?

$_e 5285,9 R2_ .O_57 RI3 .8_67

50! 5269,8 SGE 41E.4 THA I.SP

ECC 1.3963

INJ 2 LONG

117.55

132.04

85,58

128.72

58.63

124.09

_81T OET[RM|NATION ACCURACv

5T 2565.6 SR 434.3 S$ 457.J

CRT .9437 CR$ -.8477 C$T -,9745

L$A 2459.3 _$A J25.2 5SA 20,4

_LI 24!B,7 EL2 141.6 ALF 9.79
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 2 1965-66

LAUNCM CAT[ JAN 7 J966

HELIOCENTR|( CONIC

RL J4T.JO LAL -.DO

RP JD8,35 LAP -Z.49

eC 204.023 ¢L 13.0J

PLANETOCENTRZC CONIC

C3 26.205 VHL 5.119

LNCH ATMTH LNCH T_ME

90,00 J Z3 9

90.00 23 48 5

100.00 3 33 9

100.00 0 26 42

liD.D0 3 43 49

IlO.O0 0 3Z 32

FLIGNT TIME z84.00 ARR|VAL GATE JUL 1O 1966

DISTANCE 546.580

LO_ !06.Z4 VL 25.921 GAL 4.90 AZL 87.A4 HCA 282.88 SMA 117.18 ECC .Z6831

LOP 29.14 VP 36.292 GAP 14.97 AZP 89.43 TAL I6§,34 TAP 89.22 RCA 85.74

GP ;6.30 IAL 64.80 ZAP 173.69 ETS 276.23 ZA[ |33.44 ETE 166.54 ZAC 124.57

DLA 27.81 RAL 35.ZA RAD 6568.1 VEL 12.148 PTH 2.18 VHP 9.66} DPA 5.19

L-] TIM( INJ LAT INJ LONG INJ RT ASC INJ ATNTM INJ TIME POCST T|M

3450.7J -21.61 127.72 Z69.60 71.24 2 Z2 39 2850.7

3753.52 -I5.85 |46'54 266.}4 65,05 24 30 39 3153.5

3038.04 -Z5.88 9¢.79 Z71.04 14.50 4 23 47 2436.0

364|.43 -9.85 136,26 Z64.ZB 61.64 I 27 Z5 3041.4

2629.13 -32.71 69.56 27Z.65 79.68 6 Z7 38 2029.1

36Z3.1| -3.JJ 13I.Z0 260.60 f6.00 I 3Z 55 3023.1

ZNC Z.5576 vl 50.187

APO 149.63 VZ 34.974

ETC 169.39 CLP-179.ST

RAP 30.82 ECC 1.4315

INJ 2 LAT ZNJ 2 LONG

"23.97 119.95

-17.10 139.3/

-27.T6 90.30

-13.57 129.45

-53.85 60,49

-8.24 124.92

DIFFERENTIAL CORRECTIONS

TOE 1.9561 TRA 2,J628 TC3-3.8534 BAU 1.3500

ROE .3893 RRA -.0189 RC3 .022I FAU .014J8

rOE .4010 YRA .7669 ¥C3 -.4684 BSP J7121

802 1.9950 BRA 2.1629 8(3 3.8535 FSP -333

LAUNCH DATE JAN ? 1966

HELrOCENTRIC CONIC

RL J47.10 LAL -.00

RP J08.31 LAP -2.36

RC 205.757 GL IJ.90

PLAN£TOCENTRIC CONIC

C3 Z_.620 VML 5.330

LNCH A?NTH LNCH TIM_

90.00 J 40 48

90.00 O 6 37

100.00 3 48 36

100.00 0 41 48

110.00 3 59 lI

IJO.O0 0 41 43

LOt. J06.24 VL

LOP 32,34 VP

GP -6.1# ZAL

NI0-COURSC EXECUTION ACCURACY

SGT 5277,6 SGR 436.B 5C3 101.d

RRT .3497 RRIr .3194 RTF .8939

SG8 5295.6 RZ3 .D033 RI3 .8939

SGI 5Z79.8 8GZ 409.0 THA 1.67

FL]_,'IT T]I_ |86,OO

DISTANCE 551.?23

75,870 GAL 5.74 ATL 87.54 HCA

36.268 GAP I5.43 AZP 89.32 TAL

61.50 ZAP I73.8I £TS Z?O.DO ZA{

ORBIT _ETERM]N_TION ACCURACY

ST 2341.9 SR 433.7 $$ 447.Z

CRT .9198 CRS -.8Z98 CST -.976l

LSA 2416.5 RSA 186.3 ssA 19.0

ELI Z316.9 ELI I58.0 Air 9.S6

DLA Z7.8| RAL

L-I TIME ZNJ LAT

347J.53 -ZJ.J5

3776.36 -J3.19

3059.43 -25.49

3663.90 -9.IZ

2650.15 °52.50

3645.34 -Z.96

ARR|VAL DATE JUL 12 J966

DIFFERENTIAL C_R£CTIONS

TOE 1.9555 TRA Z.5203 TC3-3.519Z BAU 1.3465

ROE .4063 RRA -.00_0 RC3 .0129 FAU .0J314

FOE .385J FRA .8J_1 rc3 -.3976 8SP JTZOI

80£ 1.9973 8RA 2.3203 8C5 3.519Z FSP -33I

286,08 .T_A 1t6.91 ECC .27569

164.47 TAP 90.55 RCA 84.68

I33.58 ETE 186.48 7AC 126.97

INC 2.4570 VJ 30.287

APO 149.14 VZ 34.987

ETC 169.28 CLP 179.74

39.0? RAO 6568.I VEL IZ.Z4? PTH Z.20 VHP 9.955 DPA 4.25 RAP 33.09 ECC 1,4710

INJ LONG INJ RT A$C INJ AZNTH INJ TIMC POC$T T]M INJ Z LAT ]NJ 2 LONG

IZ8.07 Z74.95 70.72 Z 38 37 287J.3 -23.59 JZl.2_

147,90 271.54 84.71 I 9 5_ 3|76.6 ol6.49 J40.76

JO0.z6 Z76.46 73.83 4 39 35 2438.4 -27.42 92.0J

131.33 269.44 8J.4J J 42 5Z _O63.9 -J2.87 J30.7_

?J.|9 278.dZ 78.76 6 43 21 2050.8 -33.70 62.16

I32.36 265.67 55.93 J 48 28 }O45.3 _7.41 126.JO

MI0-COUR$1_ EXECUTI(_I ACCURACY Oi_SIT DE TERMINA ?|ON ACCURACY

SGT 5280.0 $GR 435.3 SG3 99.6 "ST ZZSB.5 SR 435.1 SS 437.2

RR? .3690 RRF .3386 RTF .9009 CRT ,914J CRS ".8100 C_T -.97T5

SG8 5291.9 RZ3 .00A5 RI3 .9009 LSa 236J.9 MSA 197,_ SSA 17.7

5GI 5282.4 8GZ 404.4 THA |.75 ELI 2323.0 ELI JT3._ AIr 9.92

LAUNCN OAT[ JAN ? 1966 rL[GHT TIME 188.00 ARRIVAL DATE JULJa 1966

NELIOCENTR|( CONIC

ML |47.10 LAL -.00 LOL 106.24 VL

RP 108.27 LAP -2.22 LOP 35,53 VP

RC 207,465 GL IO.8J GP -6.08 7AL

PLANETOC£NTR|C CONIC

C3 3J.514 VNL 5.6|4

LNCR ATMTH LNCN TIME

90.00 I 59 56

90.00 0 11 2

ZOO.DO a 5 29

100.00 0 54 10

1J0.00 6 |3 1

110.O0 ! | 7

OIFFERENT[AL CORRECTIONS

T0E 1.9480 TR]_.9098 Y_3-3.1751 8Au 1.3377

ROE _ .4Z38 RRA .0129 RC3 .0055 FAU .0|Z08

FDE .370_ FRA .8688 FC3 -.3319 8SP I7177

BDE |.9935 BRA 2.9097 BC3 3.|75I rSP -325

DISTANCE 556.780

25.820 GAL 6.63 AZL 87.65 MCA Z89.Z8 SMA 116.65 ECC .28384 INC 2.5530 V! 50.287

36.246 GAP 15.98 AZP 89.22 TAL 162.63 TAP 91.91RCA 83.54 APO 149.76 VZ 35,OOD

58,34 ZAP 173.84 ET5 263,54 ?AE 133.71ETE 186.AZ ZAC 129.57 ETC |69.12 CLP I/9.04

OLA 27.7i RAL 42.74 RAO 6568.3 VEL 12.365

L-! TIME ZNJ LAT

3480.11 -20.94

3815.62 -J2.04

3076.04 -25.17

3695.59 -8.09

2670.65 -32.22

3673.7d -1.88

PTN 2.23 VMP 10.275 OPA 5.27 RAP 35.36 ECC J.5186

;NJ LONG |NJ RT A$C INJ _TMTH INJ TIME POCST TIN _NJ 2 LAT INJ 2 LONG

129.67 _80.39 70.49 Z 57 57 2880.8 -23.41 121.87

150.Z0 276.52 64.18 J 20 37 3215.6 -1_.42 143.15

101.39 281.90 73.31 4 56 45 2416.0 -27.21 95.J9 _

139.31 274.45 61.12 I 55 45 3095.6 -11.88 132.5_

72.67 _83.96 77.97 6 59 32 2070.7 -33,55 65.69

133.84 270.63 55.86 Z Z 2| 3Ot3.7 -6,34 J27.61

MID-COURSE EXECUTION ACCURACY ORBIT D£ TERMINATION ACCURACY

sGt 5283.3 S_R 43_.8 sG3 97.9 ST _230_9::_ _ 4_Z._ ss 428.9

RRT .388| RRF .3590 RTF .908J CRT .8958 CRS -.7891 CST -.979Z

5G8 5301.0 RZ3 .0048 RI3 .9083 LSA 2303.0 MSA E09.7 5SA J6.5

SGI 5285.9 SGZ 398.7 THA J.83 ELl 2264.6 EL2 189.4 ALF 9.92

LAUNCH DATE JAN 7 1966 FLIGHT TIME 190.00 ARRIVAL DATE JUL 16 1966

HELIOCENTRIC CONIC

RL |47.10 LAL -.00

RP 108.23 LAP -2.07

RC 209.146 GL 9.74

PLANETOC_NTRIC CONIC

C3 34.970 VHL 5.914 OLA

LNCH A_MTH LNCH TIME L-I TIME INJ LAT

90.00 2 21 13 3482.70 -EO.89

90.00 O 23 31 3866.15 -10.52

100.00 4 23 Z2 3088.93 -24.9I

100.00 l 4 3 3735/15 -6.78

110.OO 6 3! 6 2689.19 -31.95

110.O0 I IZ 48 3707.66 -.58

DIFF£REMTIAL C_R£CTZONS

TO( J.9285 TRA 3.3133 TC3-Z.8397 BAU 1.3_76

ROE .4414 RRA ,O303 RC3 -.0003 rAu .011J0

FOE .3550 FRA .9226 FC3 -.2749 BSP 17238

8D£ J.9784 8RA 3.3134 8(3 Z.8397 FSP -3_J

0ISTANCE 561.732

LOL. I06.24 VL 25.772 GAL 7.58 AZL 87.76 HCA 292.48 SMA 116.39 ECC .29288 INC Z.Z448 ¥J 30.287

LOP 38.74 VP 36.224 GAP 16.56 AZP 89.14 TAL |60.8_ TAp 93.30 RCA 8_.30 APO 150.48 V2 35.014

GP -5.98 7AL 5_.33 7AP 173.79 ITS Z56.95 ?AE I33.82 £TE 186.36 7AC |3|.15 ETC 168.90 CLP 178.32

_7.32 RAL 46.22 RAD 6_68.4 V£L IZ.504 PTH Z.Z8 VHP 10.626 OPA 6.26 RAP 37.64 ECC 1.5755

INJ LONG INJ RT ASC INJ ATNTH INJ TIME POC$T TIM INJ 2 LAT |N_ 2 LONG
I29._0 Z85.86 ?0.44 3 19 JG 188_.7 -23.37 122.OO

153,14 281.30 63.56 J Z? 57 3266.J -13,99 IA6.18

IOZ.Z6 _87.31 72.92 5 IA 5J 2488.9 -Z?.OJ 94.09

14|._Z Z79._0 60,81 _ 6 J8 3135,2 -|O.6_ J34.84

74.05 289.44 77,15 7 15 55 L:_089.2 -33,39 65.12

135.61 Z75.47 55.82 2 J4 36 3107.7 -5.06 J_9.39

NI0-COUR_H[ EXECUTION ACCURACT ORBIT 02 TERMINATION ACCURACY

5GT _279.6 $GR 4_8.9 SG3 96.Z ST Z163.5 SR 427.8 SS 420._

RRT .4063 RRF .3780 RTF .9137 CRT ,8751 CR5 -.7660 CST -.9808

SGB 5297.0 RZ3 .00A4 R|3 .9157 LSA Z_34._ MSA Z_J.Z SSA J5.5

5GJ 5282.5 SGZ 391.7 THA J.90 ELI 2195.9 EL2 204.0 ALF 9.90

ZZ?6



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL, 2. 1965-66P

LAUNC_ DATE JAN 7 1966

HELIOCENTRIC CONIC

RL 14T,10 LAL -,0D

RP 108.|9 LAP -I,gZ

RE Z|0,8O0 GL 8.?0

PLANETOCENTRIC CONIC

C3 39.087 VHL 6.252

LNCH A?HTN LNEH TIME

90.00 2 43 16

90.00 O 87 39

100.00 4 41 46

100.00 1 1I 30

110.00 6 47 12

110.00 I ZZ 54

LOL 106.Z4 VL

LOP 4].94 VP

GP -5.90 ZAL

FLIGHT T[NE 19Z.00

DISTANCE 366.559

Z5.724 GAL 8.59 AZL _7.87 HCA

36_,Z03 GAP 17.20 J?P 89.08 TAL

32.49 zAF 173.63 ET$ 250.44 ?AE

CLA 27.28 RAL

L-! TIME IN] LAT

348].3Z -Z0.93

3923.78 -8.76

3099.31 -14.70

378].05 -3.25

2706.7# -31.68

3746.32 .90

DIFFERENTIAL CC_RECTION$

TOE 1.9022 TRA 3.7420 TC3-Z.3127 BAU 1.3J3|

RDE .459| RRA .0494 RC3 -.OO45 FAU .010|4

rOE .3399 FRA .9803 rC3 -.2246 BSP |7289

8OE 1.9569 ERA 3.7423 BC3 Z.fl|Z7 FSP -3|7

ARRIVAL CAT[ JUL 18 1966

Z95.68 SMA 1|6.14 ECC .30291 INC 2.1314 vI 30,28?

|59.06 TAP 94.73 RCA 80.96 APO 151.32 v2 35.027

135.90 ETE 186.31 7AC 134,11ETC 168.62 CLP 17T.59

49.50 RAO 6568.5 VEL 12.667 PTH 2.30 YMP J|.0|3 0PA 7.22 RAP 39.9Z ECC 1.6433

|NJ LONG IN] RT A$C IN] AINTH IN] TIME PO CST TIN IN] Z LAT IN] 2 LONG

I29.7] 291.29 70.48 3 41 17 2881.3 -23.40 lZ1,91

J56.45 285.89 82.96 I 33 3 3325.8 -12.32 149.38

J02.96 292.66 72.61 5 33 25 2a99.3 -26.85 94.8E

I44.07 283.99 60.53 Z 14 3! 3]81.0 -9.14 137.44

?5.35 Z94,85 76.42 7 32 19 2106.8 -33.22 66.46

137.63 260.J8 55.83 2 Z5 20 3146.3 -3._9 131.42

MID-COURSE EXECUTION ACCURACY ORBIT _[TERMINATION ACCURACY

SGT 5272.0 SGR 423.8 SG3 94.3 St 2094.6 SR 421.0 SS 413.?

RRT .4240 RRF .3969 RTF ,9230 CRT .8518 CR$ o.7413 CST -.9815

SGB 5289,0 R23 .0038 RJ5 .92)0 LSA 2163.7 MSA 232.1 8SA 14.5

SG] fl27_.0 8G2 383,6 THA 1,96 ELI 2J25.4 EL2 217.4 ALF 9.82

LAUNCH OATE JAN T 1966 FLIGHT TIN[ 194.OO

HELIOCENTRIC CONIC

ARRIVAL 0ATE JUL 20 1966

0ISTANCE 571.238

RL 147.10 LAL -.O0 LOL IO6.Z4 VL Z5.678 GAL 9.67 A?L 87.99 HCA

RP JOB.J§ LAP -1.78 LOP 45.|4 VP 36.183 GAP 17.9| A?P 89.03 TAL

RC 212.427 GL 7.70 GP -5.82 ZAL 49.82 ZAP J73.38 [T$ 244.j_ ?A[

PLANETOCENTRIC CONIC

C3 45.992 VHL 6.833 OLA 26.94 RAL 52,38 RAO 6568.7 VEL 12.859 PTH

LNCH AZMTM LNCH TIME L-I TIME IN] LAT

90.00 3 3 II 3479.]9 -20.97

_.00 0 30 J8 3985.56 °6.83

100.00 5 0 I4 3JO8.26 -24.32

IO0.O0 I I7 55 3831.72 -3.5§

IIO.O0 7 3 7 2723,78 -31.40

IIO.OO I 31 32 3788,97 2.53

DIFFERENTIAL CC_RECTION5

TOE 1.8709 TRA 4.1987 TC3-2.|984 BAU 1.2930

ROE .4767 RRA .0700 RC3 -.0072 FAU .00919

FOE ,3257 FRA 1.0423 FC3 -.ISOB BSP 173/8

BOE 1.9307 BRA 4.1993 BC3 2,1984 FSP -3J2

Z98.88 SMA 115.90 ECC .3140_ INC 2.01|6 VI IO,ZBT

151.34 TAP 96.22 RCA 79.50 APO 152,30 v2 35.040

133.97 ETE 186.26 ?AC 136.45 ETC 168.27 CLP 176,83

2.34 VHP II.441 OPA 8.13 RAP 42.19 ECC 1.7240

IN] LONG IN] RT A$C IN] A?MTH IN] TIME PO CST TIN IN] 2 LAT IN] 2 LONG

129.57 296.6A 70.53 4 3 IO 2879.2 -23.44 121.76

159.96 290.32 62.45 I 36 43 3385.6 -10.47 153.17

J03.57 Z97.93 72.34 5 52 2 2508.3 -26.70 93.43

146.87 288.52 60.50 Z 21 47 3231.7 -7.47 140._8

76.60 300.J6 75.73 7 48 30 ZLZ3.8 -33.04 67.73

159.86 284.75 55.90 2 34 41 3189.0 -1.96 133.63

HID-COURSE EXECUTION ACCURAC_ ORBIT DETERNINATION ACCURACY

5GT 3260.2 SGR 4J7.5 5G3 92.9 ST 2027.Z JR 412.3 $5 408,8

RRT .4415 RRF .4157 RTF .9503 CRT .8260 CR5 -.7137 CST -.9843

5GB 5276.7 R25 .0033 R13 .9303 LSA 2094.7 NSA Z41.7 $fiA 13.7

$G| 5263.4 SG2 574.4 THA 2.02 ELI 2055.9 ELI 229.| ALF 9.66

LAUNCN 0ATE JAN 7 I_66

HELIOCENTRIC CONIC

RL 147.10 LAL -.00

RP 108.11 LAP -1.60

RC 214.027 GL 5.73

PLANETOCENTRIC CONIC

C3 49.842 VHL 7.060

LNCH AFMTH LNCH TIME

90.00 3 26 26

90.00 0 31 54

100.00 _ 18 28

100.00 I Z2 35

110.00 7 18 39

IIO.O0 I 36 92

LOL 106.24 VL

LOP 48.35 VP

GP -5.74 ?Ak

FLIGHT TIME 196,00 ARRIVAL _ATE JUL 22 1966

OISTANCE 37_.737

25.63Z GAL 10:84 AZL 88.1Z HCA 302.09 SNA 115,67 ECC ,32647 INC 1.8842 Vl 30.267

36.164 GAP 18.70 A?P 89.00 TAL 155.68 TAP 97.77 RCA 77.91 APO 153.43 v2 3_.0_3

47.33 ?AP 173.03 ETS 238.2_ ?AE 134,00 ETE 186.?0 7AC 138.76 ETC 167.83 CLP 176,04

0LA 26.3? RAL

L'I TIME IN] LAT

3477.89 -21.01

4049.63 -4.80

3118.65 -24.35

3885.90 -1.71

2740.50 -3].|!

3834.8Z 4.28

0IFFERENTIAL CCRRECTION$

TOE 1.8385 TRA 4.6896

ROE .4944 RRA .0923

rOE .3133 FRA 1.1107

BOE 1.9038 BRA 4.6905

LAUNCH OATE JAN 7 1966

TC3-1.8979 BAU I.Z6A7

RC3 -.0085 FAU .00819

FC3 -.1422 BSP 17241

BC3 1.8979 FSP -306

55.44 RAO 6568.8 VEL 13.084 PTH 2.39 VHP 11.916 0PA 9.04 RAP 44.46 ECC 1.3203

IN] LONG IN] RT A$C INJ A?MTH IN] TIME PO CST TIN IN] 2 LAT IN] Z LONG

129.47 501.87 70.56 4 24 Z4 28?7.7 -25.41 121.66

163.58 294.6] 62.06 l 39 23 3449.6 -8.50 156.85

104.13 503.09 72.10 6 10 22 Z516.7 -26.56 96.03

149.85 292.90 60,15 _ 27 El 3285.9 -5.67 145.30

77.81 305.34 75,06 8 4 19 2140.5 -32.85 69.02

142.26 289.18 56,05 2 42 46 3234.8 -,21 156.04

MI0-COURSE EXECUTION ACCURACY ORBIT CETERNINATION ACCURACY

5GT 5245.4 SGR 410.1 SG3 91.5 ST 1955.3 SR 402.0 S5 406.8

RRT .4589 RRF .4351RTF .9375 CRT .7984 CRS -.6902 CST -.9863

SGB 5261.4 RZ3 .0031 RI3 .9375 LSA 2031.5 MSA 249.6 SSA 12.9

5G| 5248.8 SG2 364.] THA Z.06 ELl 1991.7 EL2 258.9 ALl 9.41

HELIOCENTRIC CONIC

RL 147.I0 LAL -.00

RP 108.07 LAP -1.43

RC 215.599 GL 9.81

PLANETOCENTRIC CONIC

C3 58.834 VHL 7.539

LNCH AZMTM LNCH TIME

90,00 3 46 45

90.00 O 32 44

100.00 5 38 4

100.00 J 26 5

IIO.O0 7 33 39

JIO.OO | 4_ 0

DIFFERENTIAL CORRECTIONS

TOE 1.7982 TRA 5.2109 TC3-J.6208 BAU 1.2314

ROE .5J18 RRA .J158 RC3 -.0088 FAU .00723

FOE ,3008 FRA 1.1836 FC3 -.|IOI BSP J7287

80E 1,8898 8RA 5.21E1 BE3 1.8207 FSP -302

FLIGHT TIME 198.00 ARRIVAL 0ATE JUL 24 1966

DISTANCE 580.016

LC_. 106.24 Vk 25.589 GAL 12.10 AZL 88.25 HCA 305.30 SMA 115.41 ECC .34034 INC 1.7475 V! 30.287

LOP 51.56 VP 36.145 GAP 19.57 A?P 88.99 TAL 154.O9 TAP 99.59 RCA 76.J5 APO 154,73 V2 35.067

GP -5.67 ?AL 45.02 ZAP J72.59 ETS 232.?8 ?AE 134.00 ETE J86.|4 ?AC 141.04 ETC |8?.32 CLP I?5.23

0LA 26.|5 RAL 58.]0 RA0 6569.0 VEL |3.349 PTH 2.44 VHP 12.448 OPA 9.89 RAP 46.72 ECC 1.9353

L-| TIME IN] LAT IN] LONG |NJ RT A$C IN] A?MTH IN] TIME PO CST TIM IN] 2 LAT IN] 2 LONG

3477.A8 -2].0] 129.46 _O6.95 70.57 4 44 45 2877.5 -23.4? 121 .65

4J14.84 -2,71 167.23 298,74 61.80 | 41 18 35J4.8 -6.46 160.56

3125.05 -24.J7 ]04.69 308.1J 71.85 6 28 9 2525.0 -26,42 96.61

3942.50 .El ]52.95 297.12 60,|J 2 31 48 3342.5 -3.77 146.43

2757.]6 -30.8J 79.02 310.38 74.41 8 19 36 E]57.2 -32.64 70.28

3883.|6 6.1J 144.80 293.46 56.30 2 49 43 3283.2 1.64 ]38.56

NI0-COURSE EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

SGT 5225.3 8GR A01.2 SG3 90,0 ST J903,9 SR 389.9 S$ 408.1

RRT .4?55 RRF .453] RTF .944? CRT .768_ CR$ -.6633 CST -.988_

SGB 5240.7 R23 .0024 RI5 .9447 LSA 1968.9 NSA 255.7 5SA 12.1

5GI 5228.8 5GZ 352,8 THA 2,10 ELI 1927.8 ELI 246.6 ALr 9,09

2277



JPL TM 33-99 EARTH--VENUS TRAJECTORIES tVOL 2, 1965-66

LAUNCH 0ATE JAN 7 1966

HELIOCENTRIC CONIC

RL 14?.10 LAL -.00

RP 108.03 LAP -1.25

RC 11?.144 GL 4.92

PLANETOCENTRI( CONIC

C3 65.123 VHL 8.076

LNCH AZNTH LNCH TIN[

90.00 A 5 58

90.00 0 52 56

lO0,O0 5 52 58

100,00 ! Z8 37

110.O0 ? 48 1

110,00 ! 50 4

FLIGMT TIME 200.00 ARRIVAL 0ATE JUL 16 1966

DISTANCE 584.02A

LOL 106.2A VL 25.546 0AL 13.47 ATL 88.40 NCA 508.51 SMA

LOP 54.77 VP 56.128 GAP 20.55 ATP 89.00 TAL 152.59 TAP

0P -5.61 7AL 4Z.89 ZAP 172.05 ETS 227.?8 zAE 153.96 ET[

||5.22 [CC .5558BINC 1.5989 vl 30.287

101.10 RCA 74,Z2 APO 156.23 v2 55.080

|86.08 ZAC IAG.E? ETC 166.70 CLP 174.37

DLA IS.TO RAL 60.§3 RAD 6569.Z VEL |3.659 PTH Z.50 VHP 15.059 OPA 10.69 RAP 48.95 [CC 2.0?34

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ ATMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

5478.?? -Z0.98 1_9,54 31|,85 70.54 5 5 56 Z878.8 -Z5,45 121,74

4180.40 -._9 |?0.89 502.73 61.69 1 4Z 57 3580.4 -4.37 164.Z5

3t55.78 -Z3.98 ]05.27 512.96 71.60 6 _5 12 2533.8 -26.77 97.22

4000.65 2.18 |56.14 30|.19 60.18 Z 55 11 5400.6 -I.BI |49.6Z

2773.85 -30.50 80.22 315.25 7_.76 8 34 IA 2175.9 -32.42 71.53

3933.32 7.99 |47.46 297.60 56.65 2 55 57 3335.3 3.55 141.19

DIFFERENTIAL C_RECTIONS MI0-COURSE EXECUTION ACCURACY

TOE J.?_?0 TRA 5.77|6 TC5-I,5634 8AU 1.1888 SGT 5201,A SGR 391.2 $G5 88.5

ROE .5E85 RRA .1404 RC3 -.0085 FAU ,00625 RRT .49|2 RRF ,4709 RTF .95J6

FOE .2891 KRA 1.2654 re3 -.0827 8SP 17268 SG8 52J6.l RE3 .OOl? RI3 .95|6

802 1.8348 ORA 5.7733 8C5 J.363A FSP -298 SGJ 5205,O $G2 340.5 THA Z.JZ

LAUNCH OAT[ JAN 7 1986 FLI_AT T]ld_ _O_.OO

H_LIOCENTRIC CONIC 0_TA_ 58?°898

RL 147.J0 LAL -,00 LOt. 108.24 VL 25.50_ GAL i4,97 AZL _8.56 HCA 311,?Z SMA

RP J07.99 LAP -],07 LOP _?,98 VP 36.111 GAP 21.65 47P 89.04 TAL 151.18 TAP

RC 2J8.682 GL 4.08 GP -_.55 ZAL 40.95 ZAP J?|,43 ET$ 223.24 7A_ 133.86 ETE

PLAN_ TOA_ENTRIC CONIC

C3 ?_.535 VHL 8.680 OLA 25,25 RAL 62,?4 _ 6569.5 VEL ]4,024 pTH 2.56 VHP

LMCH A2NTH LNCH TIME L-I TIME IN] LAT ZMJ LONG IN] RT A$C IN] AZMTH IN] TIM£

90.00 _ 23 59 5481.54 -20.92 129,11 316.56 70._? 5 22 0
90.00 0 32 58 424_.?_ |._2 J?4.53 306.56 6|.72 l 43 22

100.00 £ 8 59 5J42:98 "23.78 I05.88 317.63 71.34 7 I 22

100.00 ! 50 18 40_9.55 d.J? 159.38 305.09 60.37 E 37 56

IIO.OO 8 J 37 2790.59 -50,18 8|.41 319.93 73.J2 8 48 8

110_00 I 5A 8 398a.70 9.9! 150.21 30J.58 57.J2 3 0 32

01FFER£NTIAL ((_RECTZON$ MI0-C_JR$E EXECUTiON ACCURAC_

TO[ 1.71_5 TRA 6.37?0 TC5-1.127| 8AU J,|35_ SGT 517_.7 SGR 579.8 S_3 87.1

ROE ,5451RRA .I660 RC5 ".00?J _AU .00517 RRT ,_06_ RRF .4882 RTF .9_82

FOE .2790 FRA 1.35J} rC3 -.0594 8SP I725] SG_ 5187.6 RE3 ,(3011RJ3 ,9582

JOE i.8000 PeA 6.5791 8C5 1.J272 FSP -293 SGJ 5177.2 $G2 327.3 TH_ Z.14

ORBIT 0[TERMINATJON ACCURACY

ST 1848.5 $R 576.4 S] 408.0

CRT .?568 CRS -.6368 C$T -.9901

LSA |9J2.5 MSA Z59.4 SSA 11.4

ELI |889.5 [LZ Z5J.7 ALF 8.69

ARRIVAL OAT[ JUL 28 1966

IIS.0I [CC .37334 INC 1.4566 VI 30.287

102,91RCA 72.07 APO |5?.95 V2 35.09Z

18_.0| 7AC 145.45 ETC 165.99 CLP 175.46

13.706 0PA II.A6 R_P 5_.16 ECC Z.1398

PO CST TIM INJ Z LAT INJ Z LONG

288|.5 -Z5.59 lZI.9Z

3645,8 -2.28 J67.90

Z_43.0 -26,1J 97,86

3A59.5 .19 l_Z.B_

2J90.6 -32.J9 72,78

3384,7: _.50 1_3.88

OROIT D_T_RM_NATI_N ACCURACY

ST 1798,6 SR 361.6 55 4J7.7

CRT .7045 CRS -.6J|l CST -.9920

LSA 1862.3 MSA Z60.6 SSA JO.T

ELl 1816.9 EL2 Z54.1 ALF 8.77

LAUNCH DATE JAN 7 1966 FLIGMT TIME Z04,00

HELIOCENTRIC COMIC

RL |47.10 LAL -.00 LOL IO6.24 VL

RP 107.95 LAP -.89 LOP_ 61.19 VP

eC 2E0.152 GL 3.28 GP -5.50 7kL

PLAN[TOCENTRIC CONIC

C3 87.596 VML 9.559 0LA _4,74 RAL

LNCN A?NTN LN_H TIME L-I TIME INJ LAT

90.00 4 40 A6 3A85.57 -20.83

90.00 0 51 44 4510.A5 3.60

100.00 6 14 2 5152.60 -25.51

lO0.O0 I 51 8 41|8°6_ 6.15

110.O0 8 J4 _4 _807,50 -_9.84

i]0,00 J 57 15 40_6.72 11.81

0|rF£REMTIAL CORRECTIONS

TOE 1.6794 TRA 7.0569 TC3 -,910I BAU 1.0658

R_[ .5613 RRA .1924 RC3 -.0055 FAU .00396

FOE ,Z712 FRA 1.4495 F_3 -,0392 _8P I7134

B0E 1.7707 8RA 7.0396 8C5 .9J0_ FSP -287

LAUNCH DATE JAN 7 1966

ARRIVAL DATE JUL 30 1965

|14.81 ECC ,59505 INC 1.2570 v] 30.287

iDA.85 RCA $9.69 APO 159.9A V_ 55,105

185.95 _AC ]d?.G? ETC 165.16 CLP 172.48

DISTANCE 590,955

25.466 GAL 16,55 A?L 88.74 HCA 514.94 SHA

56.096 GAP 22.90 A?P 89.11 TAL IA9.91 TAP

59.20 ZAP J?0,?0 ETS 2J9.1A 7AE 135,70 ETE

64.74 RA0 6_69.7 VEL |4.4_5 PTH 2.63 VHP 14.460 OP_ 12.|8 RAP 55.55 ECC 2,4416

|NJ LONG IN] RT ASC IN] A_MTH IN] TIME PO CST TIN IN] 2 LAT IN] Z LONG

]29.98 321.04 10.31 5 58 51 2885.6 -23.32 IZZ.19

178.I5 310.22 61.89 I 43 34 5710.4 -.19 17].51

106.52 322.08 71.07 7 16 55 2552_6 -25.94 98.52

162.65 508,82 60.69 2 39 41 3518.7 2.19 156.10

82,60 524.38 72.49 9 I 12 2207.5 -$].9A 74.02

|S_.03 305.40 57,69 3 4 _2 5456.7 ?,AT |48.6_

MIO-COURSE EXECUTION ACCURACY C_BIT DETERMINATION ACCURACY

SOT 5143.? SGR 567.4 SG3 85.9 ST 1756.3 SR 345,8 S$ 4ZO.P

RRT .5214 err .5053 RTF .9645 CRT .6728 CR$ -.5876 CST -.9931

SGB 5156.8 R_3 ,0006 RI3 .9645 LSA 1820.4 MSA Z59.0 SSA JO.I

SOJ 5147.3 $G2 315.5 THA 2.14 ELI 17?I.9 ELZ 255,6 ALF 7.71

H[LIC_NTRIC CONIC

RL 147.10 LAL -.00 LOL 106.Z4 VL

RP 107.9l LAP o.70 LOP 64.41 VP

RC 121.615 GL 7.52 GP -_,44 ?kL

PLANET_[NTRI( CONIC

C5 10_.566 V_L 10.128

LNCH ATMTH LNCM TIME

90.00 4 56 16

_0.00 0 30 J9

100.00 6 38 2

lO0.O0 I 51 14

110.00 8 26 17

110,00 I 59 28

0IFFER_NTIAL CORRECTIONS

TO_ J.6418 TRA T.7505 TC_ -.7160 8AU .98J7

ROE .5770 _A ._188 RC5 -.005A FAU .00266

roe .2639 FRA 1.5575 re5 -.0224 BSP 1?JIB

80£ 1.7A03 BRA 7.753A Be5 .7160 FSP -284

FLIGHT TIMt_ 206.00 ARRIVAL DATE AUG 1 1966

01STANCE 593,680

25.A18 GAL I8.46 kZ_ 88.94 HCA 51P.I_ _:4A IJ4.65 ECC .41531 INC 1.O560 ¥1 30.287

36.082 GAP 24.32 AZP 89.21 TAL 148.?6TAP 106.9A RCa 6?,02 APO |62.15 VZ 35.111

37,65 TAP I69.87 [TS _|5.43 ZAE 133,47 [TE 185,85 ZAC J49.61 ETC |64.21 CLP 171.44

OLA 24.24 RAL 66.51 RA0 6570.0 V(L I4.964 PTH 2.70 VHP 15.318 DPA 12,85 RAP 5_,44 [CC 2.68BO

L-_ TIME IN] LAT IN] LONG IN] RT ASC IN] AZMTH IN] TIME PO CST TIM IN] 2 LAT IN] 2 LONG

3490.58 -20.11 130._O 325.27 70.15 5 _4 27 2890.6 -Z3.Z_ 111.53

4374.10 5.83 181.72 313.7! 62.20 I A3 15 3774.| 1.86 175.O6

3J61._9 -25.35 I07oj7 316.28 ?0,79 7 30 44 2562.5 -25.?6 99.20

4177,41 8.09 165.93 312.37 6|.J3 2 40 52 3577,4 4.J8 159.33

2823.80 -29,50 83,76 328,_9 7J.88 9 13 21 Z123.8 -51.68 75,14

A088,87 13.69 155.90 309.05 58.37 3 7 37 5488.9 9,4J IA9,4_

MI0-COURS[ EXECUTION ACCURACY C_IT 0ET[RMINATION ACCURACY

SGT 5J07.6 SGR 353.6 SG5 84.6 ST 1716.3 SR 379.0 SS 431.6

RRT .5349 RRF .5207 RTF .9705 CRT .6AJI ORS -.56AA CST -.999J

SG_ 5|19.8 R_3 -,0000 RJ5 .9?05 LSA 178J.8 MSA 255,0 $5A 9._

SG] 5|]I.1 SG2 298.6 THA 2,13 £L1 1729.5 EL7 150.5 ALF 7.16

Z278



JPL TM 33-99 EARTH--VENUS TRAJECTORIES _ VOL 2 1965-66

LAUNCH DATE J*N 7 J966 rLZGHT TZM[ Z06.O0 ARRIVAL O4TE AUG 3 1926

_£LIOCENTRI( CONIC

eL J47.JD LAL -.00

ep ]07.87 LAP -.5Z

ec 723.050 GL 1.79

PLANETOCENTR_C CONIC

C3 170.99| VHL ]1.000

LNCH ATMTH LNCH TIN[

90.00 5 10 30

90,00 0 28 IB

I00,00 £ 50 55

lO0.O0 1 30 34

110.00 B 37 |Z

110.OO 7 0 46

01FFERENTIAL C0_RECTrON5

TOE 1.6J06 TRA 8.5308 TC3 -.§4|4 8AU .8758

R0E .5921 RRA .2449 RC3 -.00|3 rAu .O0J|Z

FOE .7586 FRA 1.6186 FC3 -.0080 BSP 17069

8OE |.7J60 8RA 8.5343 Be3 .5414 FSP -280

CZSTJN([ 595.733

LOL 106.Z4 VL 25.393 GAL 80.51 &ZL 89.11HC_ 321.38 SNA ||4.45 [CC .44063 ZNC .8278 Vl 30.287

LOP 67.62 VP 36.069 G4P 85.95 AZP 89.35 TAL ]47.64 TAP 109.22 RCA 64.02 APO J64.68 v2 35.J30

GP -5.39 Z4L 36.37 74P 168,92 E?$ 2J2.06 7_( 133.15 £T£ J85,75 ?A( 15J.55 £TC 163.13 CLP 170.30

CLA 23.72 RAL 66.04 RAD 6570.3 VEL 15.567 PTH 2.77 VHP 16.300 DPA |3.4? RAP 57.47 [CC 2,9911

L-] Tin[ _NJ LAT IN| LONG JNJ RT 48( _NJ ATMTH JNJ TJN[ PO C$T TIM IN| 2 LAT]NJ 2 L_NG

3496,17 -20.58 130.66 319.12 70.|| 6 8 46 2896.2 -23.1! 12_90

4436.37 7.59 185.24 336.99 62.64 1 42 14 3836.4 3.8? 128.55

3172.39 -23oi3 J07.B2 330,20 70,52 ? 43 4? 25?2.4 -25.57 99.88

4235.37 9.98 169.Z0 315.71 61.69 2 4J 9 3635.4 6.12 162.54

_639.87 -29.15 84.99 332.52 11.30 9 24 32 2259,9 -31.42 76.42

4140.67 15.52 158.80 312.49 59.16 3 9 47 5540.7 IJ.32 152.22

NI0-COURS_ EXECUTION ACCURACY ORBIY _[ T_RNINATION ACCURACY

SGT 5061.5 SGR 338.5 SG3 83.3 ST 1680.8 $R 3JI,3 SS 445.9

RRT .547| RR1r ,5349 RTF ,9?_7 CRT .61Og CRS -.5431 CST -.9963

SG8 5078.8 RZ3 -.0006 RI3 .9757 LSA 1749.0 HSA 24_.6 SSA 8.9

SGJ 3070.9 SG2 2_3._ THA 2.10 ELI 1691.8 EL2 244.g ALr 6.59

LAUNCH DATE JAN 7 1966 FLIGHT TIN( 210.00 ARRZ¥AL DATE AUG 3 1966

HELZOC[NTRIC CONZC D_STANC[ 596.919

RL 147.10 LAL -.00 LOt. J06.E4 VL 25.361 GAL 22.82 AZL 89.43 HCA 324.60 SNA J14.19 [CC .46949 INC .5650

RP J07.84 LAP -.33 LOP 70.84 VP 36,057 GAP 87,33 AZP 89.54 TAL 147.J3 TAP 1|l.73 RCJ 60,63 APO 167.94

NC Z24,4_6 GL 1.10 GP -5.34 7AL 35.2J 7AP J67.83 ITS Z00.99 ZA£ 132.71 [T[ 185.63 7_C 153.37 _TC 16J.92

PLAN_TOCENTR_C CON|C •

C3 J43.87_ VHL 11.995 DLA 23.|9 RAL 69.32 RAO 6370.6 V[L J_.285 PTH 2._ VHP 17.430 DPA 14.04 RAP 59.41 [CC 3.367#

LNCH ATHTH LNCH TXN£ L-I T|N[ ZNJ LA T INJ LONG |NJ RT ASC |NJ A_NTH _NJ T|MJ_ PO CST T_M _NJ 2 LATJNJ 2 LONG

90.00 _ 73 24 350J.9J -20.4_ I3|.O3 337.83 6_._8 6 2f 46 _O1.9 -73.00 123.18

90.00 0 25 37 4496.94 9.47 188.70 320.03 63.J9 I 40 34 3896.9 5.80 IBJ.9_

|00.00 ? 2 37 3181.97 -_2.91 108.45 33_._0 70.15 ? 55 39 25_2.0 -25.39 100.53

JO0.O0 I _g 3 4_g_.12 J_.BO |7_.43 3|8.8| 6_.33 Z 40 _7 3692.1 8.00 163.?0

liD.DO B 47 4 2853.20 -28.8J 85.93 336.J2 70.75 9 34 40 2255.2 -31.J6 77,5_

1JO.OO 2 I 7 419J.66 J7.28 161.7l 3|5.?0 60.04 3 |0 59 359J.? 13.17 135.01

ORBIT DETERmINaTION _(CURACY

ST |648.8 62 293.| 65 464.J

CRT .5828 CR6 -.5240 CST -.9973

L$_ J?2J,J M5_ 239.9 S5_ 8.3

_LI 1_57.8 EL2 236.9 ALF 6.04

DIFFERENTIAL CORRECTIONS N|O-COUR$,_ EXECUTION ACCURACY

TO( 1.3883 TRA 9.3879 TC3 -.3858 eAU .7421 8GT 30Z3.3 $GR 322.2 SG3 82.2

ROE .6072 RRA .2699 RC3 .0008 FAU-.00013 RRT ._5T7 RRF .5474 RTF .9804

FOE .25_7 FRA J.$J30 FC3 .0044 BSP J7003 $GB 5033.6 223 -.OOlJ RJ3 .9804

80E 1.7004 BR_ 9.39JB Be3 .3838 FSP -276 SGI 30_6.5 662 267.3 THA 2.05

Vl 30.887

V2 55.141

CLP 1_9.06

LAUNCH DATE JAN T 1966 FLI;_T TIM( 2J2.00 4RR]VAL 0ATE AU_ 7 1966

NEL|OCENTRIC CON|C 0ISTINC( 596.978

RL |47.10 LAL -.00 LOL 106,24 VL 26.331 GAL 25.44 AZL 69.74 He4 327._2 SNA 114.J4 [CO .50249 INC -2563 Vl 30._87

RP 107.80 LAP -.14 LOP 74.07 VP 36.046 GAP 30.01 4_P _9.76 T_L 146.?0 TAP J14.52 RCA 56.?9 APO 171.49 V2 _5.1§3

RC ZZ5.834 GL .45 GP -5.29 Z_L 34.35 z4P J66.60 (T5 206.18 z4E 132.13 [TE 185.50 7AC J55.03 [TC 160.60 CLP 167.67

PL4NETOCENTR|C CON|C

C3 J72.563 VHL 13.137 0LA _2.66 RAL 70.33 RA0 6_T0._ VEL |7.144 PTH 2.94 VHP |8.740 _PA |4._5 RAP 61.23 (CC 3.8403

LNCH ATNTH LNCH TZM[ L-_ 7_M( _NJ LAT |NJ LONG IN| RT A$C _NJ AZNTH |NJ TIME PO CST T|M JNJ 2 L4T ]NJ 2 LONG

90.00 5 _A 55 3507.34 -20.32 131.38 336.J0 69.85 6 33 _2 2907.3 -7Z.89 123.64

90,00 0 22 9 4553.54 1J._5 192.09 322.79 63.64 J 38 5 3953.5 7.64 165.27

100.00 7 13 4 3190.84 -12.70 109.03 337.04 70.02 6 6 15 2390.6 -25.22 J01.13

lO0.O0 ! 26 41 4347.28 13.32 115.61 321.63 63.08 2 39 8 3747.3 9.80 168._l

]10.00 B 35 48 Z869.44 -ZB.49 86.93 339.33 70.25 9 43 38 2269.4 -30.91 ?8.57

]10.00 2 O 26 4241.44 |_.95 164.60 318.63 61.00 3 11 _ 364|.4 14.94 I37.78

DZFF[R(NT_4L C(_R(CTJON$ N_0-COURS[ £X£CUT_ON ACCURACY O_8_T 0£T(RMINATION ACCURACY

TDE 1.5630 TRA|0.3354 TC3 -.2473 BAU .5706 $GT 49?6.0 SGR 304,7 SG3 81.| ST 1620.1 SR 2?4.3 SS 487,3

ROE .6221 RRA .2928 RC3 .0028 FAU-.O0307 RRT .5663 RRF .3577 RTF .9847 CRT .558l CRS -.5079 (ST -.998l

FOE .2566 FRA 1.9703 rC3 .0154 BSP |6822 5Gg 4985.3 223 -.0016 R13 .9847 LS_ 1698.3 MS4 219.3 SSA 7.7

80[ I.?OO9 8RAJ0.3396 EC3 .2473 FSP -271 SGI 49?9.0 $62 231.0 THA 1.99 ELI 1627.4 EL2 226,7 ALF 5,51

LAUNCH _47[ JAN 7 J966 FLIGH7 TIH( 2|4._0 4RR_V4L 04 TE AUG 9 1966

HEL_ENTRIC CONZC

RL J47.JD L_L ".00

RP 107.77 LAP .03

RC Z27.182 GL -.17

PLAN_7OCENTRJC CONIC

C_ 209.984 VHL |4.436

LNCH A7MTH LNCH TIME

90.00 3 44 39

90,00 0 _? 44

JO0.O0 7 22 10

100.00 I 23 14

110.00 9 3 I?

J10.00 J 38 36

OZSTANC( 59_.560

LOL 10_.24 VL 25.._O6 _L 28.44 A?L 90.|| HCA 33J.05 $_A JJ4.01 E(( ._4029 INC .1108 vJ 30.2B?

LOP 77.29 VP 36.04| GAP 32.57 AZP _O.JO 7AL 146.62 TAP 117.67 RCA 52.4l APO 173.62 V2 35.164

GP -3.24 7AL 33.77 ZAP |65.17 (TS 203.58 ZA[ 131.38 £T[ 183.34 ZAC 136.55 ETC 159.19 CLP 166.J!

DLA 12.12 RAL 7|.04 R_0 6571.7 VEL 18.174 PTH 3.02 VHP 20.269 OPA 13.01R_P 62.88 £CC 4.4394

L-| TIN( _NJ LAT |NJ LOIG |NJ RT ASC |KJ _7NTH [NJ T|N_ PO CST T|M _NJ 2 L47 [NJ 2 LONG

35|J.94 -20.22 131.67 338.94 69.74 _ 43 31 2911.9 -2_,79 123.95

461].92 12.92 195.39 325.22 64.58 I 34 36 4011.9 9.39 189.48

3196.56 -22.32 109.53 339.85 69.8| B 1_ 29 2598.6 -25.07 101.66

4400.54 15.|4 I?_.7_ 324.12 63.91 2 36 35 3800.5 _1.51 I?J.84

_882.22 -28.19 87.8| 342.J6 69.81 9 51 |9 2282.2 -30.6? ?9.49

4289.63 20,31 167.47 32|.24 62.04 3 |0 6 3689,6 |6,61 160.51

C_JT 0(T(RH|NAT|ON ACCuRACv

ST J590.3 SR 235.6 SS _15.0

CRT .5332 CR$ -.4929 CST -.9987

LS4 1677.0 N$4 217,J $$A ?,J

£L1 1596.2 £L2 215.1 ALF 5,01

OIFF[R(NTIAL CORR[(TZONS

TO( 1.3903 TRAIJ.3744 TC3 -.1273 8AU .3539

ROE .6368 RRA .31|5 RC3 .O04_ FAU'.O0399

FOE .2602 FRA 2./436 FC3 .0248 85P 16743

80[ I.?|33 _RA||.3787 BC3 .1274 FSP -266

NIO-COUR$E EXECUTION ACEURACV

SGT 49_0.9 $GR 285.7 SG3 80.1

RRT ,57J| RRF ,_640 RTF .9663

$GB 4929.2 R23 -.0020 RJ3 .9883

$61 4923.6 $G2 234.4 THA 1.90

Z_79



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 2. 1965-663

LAUNCH 0ATE JAN ? 1966 FLIGHT TIN( Z|6.00 ARRIVAL DATE AUG |J |966

H[LZOCENTR|C CONIC

RL 147.10 LAL -.00 LOL |06.24 VL

RP 107,74 LAP .25 LOP 80.52 VP

RC Z28.500 GL -.Y6 GP -5.I8 TAL
PLANETOCENTRIC CONIC

C3 255_654 VNL 15,989

LNCH A_NTH LNCH TIN[

gO,O0 5 53 29
90.00 0 JZ 1o

lO0.O0 7 29 47
I00.00 1 18 33

1;0.00 9 9 22

lJ0.00 I 55 27

0ZFF[RENTIAL CORRECTIONS

TOE 1.6235 TRkI2.SIT9 TC3 -.0234 BAU .0822

ROE .6518 RRA .3241 RC3 .0058 FAU-.O0960

FOE .2690 FRA 2.3455 FC3 .0332 BSP 16625

80£ J.7495 BRAj2.5221 8C3 .0241 rSP -266

O|STANC[ 592,199

25,285 GAL 31.9I _L 90.57 HCA 334,27 SMA IJ3.9| ECC .58360 ]NC .5654 V! 30,287

36,036 GAP 55.59 _ZP 90.51 TAL |d6,9B TAP 121.Z5 RCA 47.43 APO J90.$9 VZ 35,JT4

33.51 lap J65.5I (TS 201.11 74( I50.41 (T( I85.15 7AC 157.84 (TC 157.76 CLP ]64.33

OkA 2J.58 RAL 71.40 RA0 6571.5 VEL 19,416 PTH 3.|0 VHP 22.06| OPA 15.4J RAP 64.32 [CC 5.2074

Lo_ TIN| |NJ LA? |NJ LONG IN| RT A$C |NJ AZNTH XNJ TINI[ PO CST TIM IN| Z LAT ZNJ Z LONG

35|5.16 -20,|4 |51,68 341.29 69.66 6 52 4 2915.2 -ZZ.?3 124.16

4665.89 J4.4? |98.59 327,25 65.59 i 29 56 4065.9 ||.03 191,60

3204,6fl -22.58 109.95 342.J8 69.65 8 23 JZ Z?OA.$ -14._5 102.07

4451.64 16.64 |BI._ 526,20 64,80 Z 52 44 385|.6 J3.JI 174.79

2893.08 -27.95 _.56 344.4? 69.44 9 57 35 2295.1 -30.47 BO.Z7

4555,96 2J.97 |70,27 325.45 85.]3 5 ? 45 3?36.0 18._8 163.18

NIO-COUR_r, [_£CUTION ACCURACY ONB|T D[T[RNINAT|ON ACCURACY

SGT 4_59.2 $GR 265.5 5G5 79.J ST 1559.7 SR 256.6 $$ 548.6

RRT .5712 RI_F .5655 RTF .9915 CRT .5|52 CR9 -.4800 CST -.999!

588 4866.5 R23 -.0024 R15 .9915 LSA 1651.7 N$A 205.8 SSA 6.5

58| 466|.6 582 2|7.8 THA 1.79 ILl 1564.5 EL2 Z02.J ALF 4.54

LAUNCH OAT[ JAN 7 J966 FLIGHT TIFq[ 2|B.OO kRRZYAL 0A T[ AUG |5 1966

HELZC_ENTRIC CONIC OISTANC[ 5_6.2U

RL I4?.J0 LAL -.OO LOt. 106.24 VL 2_.27| GAL 35.96 AZL 91.|4 HCA 357.50 SMA I15.84 [CE .63506 ZNC 1.J386 VJ 50.287

RP 107.71 LAP ,44 LOP 85.74 VP 56,056 GAP 59.I7 ATP 9|.05 TAL I47.90 TAP 125.39 RCA 4J.77 APO 185.91 V7 35.J84

RC 229.788 GL -|,5| GP -5.J| 7AL 55.62 ZAP J6|.58 ITS 198.92 ZA_ |29.J7 [T[ |94.94 ZAC |58,87 ETC 156.4| CLP |62,28

PLANt[T_ENTR_C CONIC

C5 5J6.129 VHL 17.780 OLA 21.02 RAL 71,57 RAO 857|°8 V[L 20.9|5 PTH 5.]9 VHP 24.I77 0PA |5.75 RAP 65._0 ECC 6.20Z7
LN(H AZMTH LNCH t_N_ L%| t_( iN| L_ JNJ L_: JNJ Rt _AS( INJ_i?NT_ |NJTZ_ PO (ST T_N ZNJ 2 LAT ZNJ _ LONe

90.00 6 0 J7 3516.42 -ZO.IJ J3J,96 345.0_ 69.63 6 5B 55 29J6.4 -22.70 124.25

90,00 0 5 8 4717.55 15.9| 201,68 528.79 66.26 I 25 45 4117.5 1Z.57 |94.60

100,00 7 35 45 3208.58 -22.29 I_O.J8 543.95 69,55 8 29 14 2608.6 -24.87 J02.33

JO0.O0 J J2 2! 4500.42 lB.05 J84.73 327.8I 65.15 Z 27 21 5900.4 J4.61 J77.84

JlO.O0 9 15 52 2902.58 -27.75 89.|5 546.21 69.J6 J0 2 J4 2501.6 -50.30 SO.SB

llO.O0 | 50 42 4380.J? 23.50 I?_.O| 523.|B 64.25 5 3 45 5?80.2 19,64 165.78

0[FF[RENTIAL CORRECTIONS H_0-COUR$[ £X[CUT|ON ACCURACY ORB|T D[T[RMINAT|ON ACCURACY

TOE 1.8918 TRAlS.7674 TC3 .06_2 8AU .2771 9GT 4789,5 S_ 244.| $G3 78.2 ST J528,5 SR 217,7 $$ 588.9

ROE .8874 RRA .527| RE3 .0067 FAU-.01485 RRT .5640 RRF" .559J RTF .9937 CRT .4981CR$ -.4888 CST -.9994

r0£ .2849 FRA 2.5736 FC3 .0407 BSP I6452 $G8 4?95.? R25 -.0078 R|3 .9937 LSA 1659.6 NSA 189.7 $$A 5.9

BO[ J.8J85 8R415.7712 8C5 .06fl6 FSP o265 SG| 4791.5 SG2 201.4 THA J.65 EL| 1530.4 ELZ J88.5 ALF 4.13

L_UNCH D_T[ JAN 7 1966 FLIGHT TIME 220.00 4RRIVAL OJTC AUG 15 1965

H[LZOCENTR|C CONIC

RL 147.JO LAL -,00

RP JOT.8B LAP .63

RC 251.045 GL -|.82

PLkN[TOCENTR]C CONIC

C5 595.20| VHL 1_.890

LNCH ATNTN LNCN T|M_

90.00 6 5 IO

gO.O0 15 52 21

100.00 ?¢_19 5Z

lO0.O0 1 4 _6

110.00 9 16 34

110.00 1 44 4

0_FF_RENTIAL CORR[CT|ON$

TOE 1.8072 TR415.||09 TC3

ROE .6841 RRA .5I_9 RC3

FOE ,5104 FRA 2.8326 FC3

BoE 1,9525 9RA|5.1142 9C3

DISTANCE 5T6.997

LOL 106.Z4 VL 25.255 GAL 40.72 kZL 9|._9 HCA 340.72 SNA 115.81ECC .68899 INC 1.8955 VI 50._87

LOP 86,97 VP 36.04| GAP 43.46 ATP 91.7_ T_L |49.49 T_P 130,21RCA 55.40 APO 19Z.ZZ V2 55.194

GP -5.02 7AL 34,1? 7AP J59._0 ITS 196.81 74[ |27.59 [T[ 184.68 ZAC 159.58 ETC I55.Z? CLP 159.B9

0LA 20.44 RAL ?0.88 RA0 6572.1 VEL 22.727 PTH 3.2? VHP Z6.680 0PA 18,Ol RAP 66.55 [¢C 7.5040

k-I TIME IN| LAT |NJ LONG IN| RT A$C IN| ATNTH |NJ T|NE PO C$T T|N IN| Z LAT |NJ E LONG

3515.07 -L_0.14 J_I.6? 344.22 69.6? 7 3 45 2915.J -22.75 J_4.16

4766.26 17._5 204.6? 329.77 67.J7 25 IJ 47 4166.5 15.99 187.49

3209.72 -_2.26 110.25 345.06 69,52 8 33 2_ 2609.7 -24.85 IOZ.AJ

4546.84 J9,50 I87,6| 329.84 66.72 2 20 3 3946.8 15.99 180.39

2907.17 -27,59 B�._O 347.29 68.97 IO 5 l _307.2 -50.19 81,28

4422.15 24.52 J?fl.6? 526.34 65.40 Z fl? 46 38Z2.2 20.99 16_.50

N|O-COUR$[ [X[CUT|ON ACCURACY ORB|70ET[RN|NAT_ON ACCURACY

.1592 BAU .7565 SGT A?09,5 $_R _21.6 SG5 77.4 ST 14_8.5 SR 199.3 $$ _37.0

.0070 FAU-.02163 RRT ._459 RRF .5417 RTF ,995S CRT .4832 CR$ -,4587 CST -.9995

,0474 8SP 16167 $68 4714.7 R23 -.0031R|5 .9955 LSA 1621.9 NSA 175.4 $$A 5.4

.1394 FSP -260 58| 47|1,l 582 J85.6 THA 1.47 ELI 149J.7 EL2 J74.1 ALF 3,75

Z780
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